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The 15th Neolithic Studies anthology comprises selected papers,
presented at fifteenth Neolithic Seminar ‘The Neolithic Mind,
Populations and Landscapes’ that took place at the Department
of Archaeology, University of Ljubljana in November 2007.
We present also a papers focussed on the colour, form, ani-
mals and deception in the ice age; on the catastrophic flood-
ing of the now submerged North Sea continental shelf (‘Dog-
gerland’) by the Storegga Slide tsunami at around 8200 calBP;
on the climate induced (8200 calBP ‘climate event’) social un-
rest and warfare in the Late Neolithic\Early Chalcolithic in
Anatolia; on the episodes in past river behaviour and settle-
ments dynamics on the Ljubljana Marshes that correspond
with climate anomalies in European palaeoclimate records in
the Holocene; on the reassessment of Mesolithic/Neolithic ‘gap’
in Southeast European cave sequences; on the reassessment of
formation processes, stratigraphy and dating at Vlasac, Padi-
na and Hajdu≠ka Vodenica in Danube Gorge; on the early
herding practices and milk consumption revealed through or-
ganic residue analysis of early and middle Neolithic pottery
in Dinaric region. 

Mala Triglavca. Neolithic bowl
with evidence of milk lipids (πoberl et al. this volume).
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The catastrophic final flooding of Doggerland
by the Storegga Slide tsunami

Bernhard Weninger1, Rick Schulting2, Marcel Bradtmöller3, Lee Clare1, Mark Collard4,
Kevan Edinborough4, Johanna Hilpert1, Olaf Jöris5, Marcel Niekus6, Eelco J. Rohling7,

Bernd Wagner8

1 Universität zu Köln, Institut für Ur- und Frühgeschichte, Radiocarbon Laboratory, Köln, D,
b.weninger@uni-koeln.de< 2 School of Archaeology, University of Oxford, Oxford, UK<

3 Neanderthal Museum, Mettmann, D< 4 Laboratory of Human Evolutionary Studies, Dpt. of Archaeology,
Simon Fraser University, Burnaby, CDN< 5 Römisch Germanisches Zentralmuseum Mainz, D<

6 Groningen Institute of Archaeology, Groningen, NL< 7 School of Ocean and Earth Science, National
Oceanography Centre, Southampton, UK< 8 Universität zu Köln, Institut für Geologie und Mineralogie, Köln, D

ABSTRACT – Around 8200 calBP, large parts of the now submerged North Sea continental shelf (‘Dog-
gerland’) were catastrophically flooded by the Storegga Slide tsunami, one of the largest tsunamis
known for the Holocene, which was generated on the Norwegian coastal margin by a submarine
landslide. In the present paper, we derive a precise calendric date for the Storegga Slide tsunami, use
this date for reconstruction of contemporary coastlines in the North Sea in relation to rapidly rising
sea-levels, and discuss the potential effects of the tsunami on the contemporaneous Mesolithic popula-
tion. One main result of this study is an unexpectedly high tsunami impact assigned to the western
regions of Jutland.

IZVLE∞EK – Okoli 8200 calBP je velik del danes potopljenega severnomorskega kontinentalnega pasu
(Doggerland) v katastrofalni poplavi prekril cunami. To je eden najve≠jih holocenskih cunamijev, ki
ga je povzro≠il podmorski plaz na norve∏ki obali (Storegga Slide). V ≠lanku predstavljamo natan≠ne
datume za cunami Storegga Slide in jih uporabimo pri rekonstrukciji takratnih obal Severnega mor-
ja, v ≠asu naglega dviganja morske gladine. Dotaknemo se tudi mo∫nih posledic cunamija za mezo-
litske populacije. Glavni rezultat ∏tudije je nepri≠akovano mo≠an vpliv cunamija na zahodni del Jut-
landa.

KEY WORDS – Mesolithic; Doggerland; Storegga Slide tsunami

Introduction

The hypothesis that a major tsunami was generated
by an underwater slide off the west coast of Norway
was first proposed by Svendsen (1985) and further
elaborated in a large number of studies (e.g. Bonde-
vik 2003; Bondevik et al. 1997; 2003; 2005; 2006;
Dawson et al. 1988; 1990; 1993; Grauert et al. 2001;
Haflidason et al. 2005; Long et al. 1989; Smith et al.
1985; 2004). As a result of detailed fieldwork (e.g.
Bondevik et al. 1997; 2003; 2005; Smith et al. 2004),
followed by comprehensive modelling studies (Har-

bitz 1992; Bondevik et al. 2005), a comparatively
large number of deposits on the coasts of Norway
and eastern Scotland can now be safely attributed to
the Second Storegga Slide tsunami. The generation
of the tsunami apparently involved some 2400–
3200km3 of material that spread across the North
Atlantic sea floor, altogether covering an area of
around 95 000km2 (Haflidason et al. 2005) – that
is about the size of Scotland. Bryn et al. (2005) sug-
gest the cause of the Storegga slide was a strong
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earthquake in the North Atlantic, but further inves-
tigations are necessary to substantiate this hypothe-
sis. Due to the large slide/slump volume and exten-
sive reworking, the direct dating of the slide sedi-
ments is no easy matter. Comprehensive analysis of
a long (more than 50 14C-ages) series of AMS-radio-
carbon ages for stratified basal post-slide sediments,
processed on purposely chosen monospecific planc-
tonic foraminifera (Neogloboquadrina pachyderma
and Globigerina bulloides) to reduce the risk of re-
working, give an (averaged) direct date for the main
slide of 7250 ± 250 14C yrs BP (Haflidason et al.
2005).

Traces of the corresponding Second Storegga Slide
tsunami have been identified in many regions of the
North Atlantic, with the best-studied locations on the
coast of Norway and eastern Scotland. On the Nor-
wegian coast, at locations directly opposite to the
sub-marine landslide region, the tsunami had a ma-
ximum runup of 10–12m. Further north, a runup of
6–7m is reconstructed. On the eastern coast of Scot-
land typical runup heights exceed 3–5m (Smith et
al. 2004). Storegga deposits are also known from
the Faroes (Grauert et al. 2001) and the Shetland
Islands, where runup exceeds 20m (Bondevik et al.
2005). Recent studies show that the tsunami proba-
bly even reached the east coast of Greenland (Wag-
ner et al. 2007). This would agree with modelling
studies (Bondevik et al. 2005), according to which
the wave front would have crossed the North Atlan-
tic within 3 hours, with maximal elevation on the
open ocean of 3m. The size of these waves, and their
spread over such a large area, indicate that most of
the volume of the slide was involved in the genera-
tion of the tsunami (Bondevik et al. 2005). On the
Norwegian coast, the arrival of the first wave would
have been associated with a major water withdra-
wal, corresponding to a predicted initial sea-level
drop of 20m. The model also predicts that multiple
waves should occur. This is confirmed for deposits
probably laid down by the Storegga slide tsunami
on the east coast of Greenland, where the grain-size
composition, biogeochemical and macrofossil data
indicate that the Loon Lake basin was inundated by
at least four waves (Wagner et al. 2007). The effects
of the tsunami on other North Sea coasts – and no-
tably on Mesolithic Doggerland (Coles 1998) – have
not yet been modelled. As a starting point for our
studies towards the potential effects of the Storegga
Slide tsunami in the southern North Sea, we assume
that runup in this region is likely to have been
around 3m (pers. comm. Bondevik 2007).

Tsunami deposits

The accurate dating of the Storegga Slide Tsunami
represents a major challenge to established radiocar-
bon methodology. As already recognised by Bonde-
vik et al. (2006), the accurate radiocarbon dating of
palaeotsunamis is problematic for three reasons: (1)
erosion of the underlying strata, (2) redeposition of
organic material within the tsunami deposit, and (3)
redeposition of organic matter following the tsunami
event. Due to the importance of these issues for ra-
diocarbon dating, we begin with a brief description
of the tsunami deposits under study on the coasts of
Norway and Great Britain.

Norway
In Norway, the Storegga Slide tsunami deposits are
typically recognised as a distinct layer of sand in peat
outcrops, with an underlying and often sharply erod-
ed surface (Bondevik et al. 1997; 2003). Similar ob-
servations have been made all along the eastern
coast of Scotland, where the inferred tsunami depo-
sits are readily recognised by a recurring sand layer
within raised estuarine sediments that pass into peat
in a landward direction (Dawson et al. 1993). This
sand layer, both in Norway and Scotland (see be-
low), contains a variety of chaotically redeposited
organic materials, including twigs and bark. These
are the samples, typically described as deriving from
‘within the tsunami layer’, that were carefully selec-
ted during field-work. When short-lived (annual
growth) dating material (e.g. twigs, bark) is avail-
able, this is the preferred material submitted for ra-
diocarbon dating, in contrast to peat samples, which
are expected to have an in-built ‘older’ age due to
peat growth processes.

Along the Norwegian coast, as observed at higher
levels, the tsunami inundated a number of fresh-wa-
ter bodies, again leaving behind a characteristic sand
layer. These deposits contain redeposited lake mud,
rip-up clasts, and churned up marine fossils. This
sand layer has many of the characteristic properties
known from modern tsunami deposits. In particular,
the observations made for the Storegga Slide tsuna-
mi are consistent with the modern observation that
tsunamis are commonly associated with at least two
waves, with the second wave arriving within minu-
tes, but even up to a few hours after the first, depen-
ding on distance to the source (Bondevik et al. 2005).
Regarding the geological situation in Norway, the
first wave typically appears to have eroded the peat
surface, producing huge amounts of rip-up peat clasts,
which were then chaotically redeposited along with
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other organic remains, during the backwash. The
second wave then appears to have buried these ma-
terials in a layer of sand (Bondevik et al. 1997).

In order to accurately measure the runup heights for
the Storegga tsunami, Bondevik et al. (2005) devel-
oped a novel method for runup reconstruction, which
is applicable to the large number of tsunami depo-
sits known from the Norwegian coast. The method
is to map the precise heights of the tsunami deposits
in a series of increasingly higher lake basins, until
the maximum height is reached. By this method, it
appears that the waves inundated the coastal lakes
up to 10–12m above contemporary sea-level, but
failed to reach lakes at a height of 13m (Bondevik
et al. 2005). Similar to the Shetland islands, as de-
scribed below, the reconstructed maximal runup
depends strongly on the established local contempo-
rary sea-level, but in this case that level is well con-
strained (to within 1m), due to previous studies of
Glacial uplift for the Fennoscandian ice-shield.

According to Bondevik et al. (2003), the tsunami de-
posits in Norway were sampled for radiocarbon da-
ting by the careful selection of short-lived plant ma-
crofossils. Such samples are available both from peat
outcrops, as well as lakes. From the peat deposits,
the ages judged most reliable were obtained on
seeds found immediately below the sand layer. Fur-
ther sampling emphasis is on leaves and seeds from
lake mud just above the tsunami deposit. In one case,
a radiocarbon age was obtained on a stick immedi-
ately above the sand layer. Following critical sam-
ple selection, Bondevik et al. (1997) propose that
the tsunami most likely dates to c. 7300 14C-BP. This
age is supported by Bondevik et al. (2003), who give
a calibrated age value of c. 8150 calBP.

Scotland
Geological observations probably relating to the Sto-
regga tsunami are also available for the east coast of
Scotland, where a conspicuous sand layer is recog-
nised at numerous localities (Dawson et al. 1988;
1993; Smith et al. 2004). According to Dawson et al.
(1990), this sand layer was deposited by a major tsu-
nami believed to have overwhelmed a Mesolithic
occupation at Inverness, and it may also have flooded
other Scottish archaeological sites, e.g. at Morton.
Ballantyne (2004) urges interpretational caution,
however, since localised storm events would have
had equally catastrophic effects, particularly during
a period of rapidly rising sea-levels. The sand layer
is not found on the west coast of Scotland. This would
be indicative of a tsunami coming from the east.

Britain
A useful review of all the currently known sites in the
United Kingdom with evidence of the Storegga Slide
tsunami is given by Smith et al. (2004). These authors
demonstrate that the tsunami affected a much larger
coastal area than previously described, with the total
length of the inundated coastline reaching more than
600km along eastern Scotland. In addition to giving
information on the altitude, distribution, stratigraphi-
cal context, and microfossil characteristics of the de-
posits, it is shown by detailed particle size analysis
that the majority of tsunami sand deposits have a
marked fining-upwards characteristic. This is impor-
tant, because it gives information pertaining to the
dynamics of the wave at different heights. Since sedi-
mentation is only possible when the suspended sand
particles are released, the implication is that the tsu-
nami runup is likely to have exceeded the measured
maximal height of the sand layer by several metres
(Smith et al. 2004, with references). This study is of
further interest, since the authors invest some effort
in discussing the taphonomic properties of the dated
samples, in search of a useful dating strategy.

According to Smith et al. (2004), based on a total of
47 radiocarbon dates from the United Kingdom, the
tsunami event took place sometime around 7100
14C-BP (7900 calBP). This estimate seems about 200
years later than that from Norway (Bondevik et al.
1997; 2003), but this ‘offset’ likely results from the
different dating approaches in the Norwegian and
British studies.

In their 14C-analysis, which is of special interest to
us for the purposes of comparison, Smith et al.
(2004) describe and classify the UK 14C-dates accor-
ding to whether the samples have a ‘transgressive’
or ‘regressive’ overlap with the tsunami sand layer.
The idea is that it might be possible to produce a sta-
tistical ‘sandwich’ date for the tsunami, when large
numbers of such paired dates are analysed. As men-
tioned by Smith et al. (2004), this approach could
be problematic, since the derived dates from the con-
tact zone might turn out too young, if there is a delay
in peat growth on the sand layer, following the tsu-
nami. To further analyse the UK dates, and notably
to compare the results of applying different descrip-
tive approaches to the tsunami deposits, we have
adopted the database of Smith et al. (2004) essen-
tially unchanged (Appendix, Tab. 8).

England (Howick case study)
Further south, deposits that have been attributed to
the Storegga tsunami have been identified in the
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vicinity of the Mesolithic site at Howick, situated in
Northumberland on the east coast of England (Bo-
omer et al. 2007). For these deposits a set of 14C-
ages is available (Tab. 1). It is important to note that
these 14C-ages are not from the Mesolithic coastal cliff-
top site at Howick (Waddington 2007), but from a
core, approximately 800cm long core (HEX02 11007)
taken from riverine sediment in the immediate vici-
nity of the site (Boomer et al. 2007). The stratigra-
phic situation in core HEX02 11007 is highly com-
plex. According to the detailed description by Bo-
omer et al. (2007), core HEX02 11007 contains a
30cm layer of coarse sands and sandstone pebbles,
which is distinctly defined at a depth of around 750–
705cm. Due to a lack of samples, no 14C-dates are
available from this layer. Terrestrial samples from
immediately below this layer have ages ranging be-
tween 8.2 and 10 ka 14C-BP. They do not contribute
to the present discussion. Hazelnut shells from the
immediately overlying deposits have supplied a date
of 7269 ± 39 14C-BP (Oxa–11833) at a depth of 685–
684cm, and a statistically identical date of 7308 ± 40
14C-BP (OxA–11858) at 683cm depth. In the strati-
graphy 53cm higher, there follows a slightly youn-
ger date from a hazel twig (OxA–11860: 7160 ± 40
BP), and further dates around 7 ka 14C-BP are ob-
tained at depths up to 580cm. According to Boomer
et al. (2007), the sand layer at 750–705cm may be
related to the Storegga tsunami. It appears as a dis-
tinct and ‘chaotic’ clastic unit, within an otherwise
uniform and fine-grained riverine sediment. Although
quite different from the tsunami deposits along the
Scottish coast, the geological context of this layer is
indicative of an extremely high-energy event.

Although we can follow the authors in relating this
layer to the Storegga tsunami, we are not convinced
of the proposed age of 8350 calBP for the event,
which was derived by Bayesian linear regression
analysis of the sample
stratigraphy at heights
above the sand layer. As
an alternative approach,
further described below
in the context of a model
we have developed for
radiocarbon dating of
chaotic tsunami deposits,
we propose simply to
take the two (statistically
identical) dates closest to
the clastic unit (Oxa–
11833 and OxA–11858),
calculate their weighted

average, and use the age value as a close terminus
ante quem for the tsunami event.

This weighted average (7308 ± 28 14C-BP: 8110 ±
50 calBP) corresponds closely to the date of 7300
14C-BP (8150 calBP) proposed by Bondevik et al.
(1997) and Bondevik et al. (2003), but disagrees
significantly with the result of 8350 calBP obtained
by Boomer et al. (2007). If the Boomer et al. (2007)
estimate is correct, then the dating discrepancy poses
the question of whether both studies are addressing
the same event, and notably whether the event ob-
served at Howick indeed represents the Storegga
Slide tsunami. Boomer et al. (2007) mention that
the clear identification of tsunami deposits at Howick
requires further fieldwork, but do not comment on
the issue of why there should be a large (200 yr) dis-
crepancy between the ages of the Storegga Slide tsu-
nami at Howick and on the Norwegian coast. In con-
trast, our simpler and more straightforward ap-
proach to dating the event in Howick would suggest
that the deposits at Howick are of exactly the same
age (within confidence limits) as the Storegga event
deposits in Norway.

Radiocarbon dating model for tsunami depo-
sits

The difficulties encountered when radiocarbon dat-
ing palaeotsunamis, when based on peat stratigra-
phies with intercalated tsunami deposits, can be seen
as a chain of interrelated problems: (i) the tsunami
wave(s) will have cut away an undefined amount of
peat, such that (ii) the deposits remaining in-situ
(‘below the tsunami’) after the waves have passed
may be of any age, ranging from decades to hundreds
of years older than the event of interest. Next, (iii)
reworking the highly mobile deposits will cause the
majority of samples found ‘within the tsunami la-

Lab Code 14C-Age ∂BP]
δδ13C Core Depth Calendric Age

∂‰ PDB]
Material

∂cm] ∂calBP] (68%) 

Oxa–12952 6988 ± 37 –26,5 hazelnut shell 580 7840 ± 60

Oxa–12953 7117 ± 39 –26,1 hazelnut shell 580 7940 ± 40

OxA–12954 7075 ± 37 –30,7 sliver of wood bark 583 7910 ± 40

OxA–11859 7174 ± 35 –26,4 carbonised wood 627 7990 ± 30

OxA–11860 7160 ±  40 –27,3 hazel twig 630 7980 ± 30

OxA–11858 7308 ± 40 –25,6 hazelnut shell 683 8110 ± 50

OxA–11833 7269 ± 39 –24,9 hazelnut shell 684–685  8090 ± 60

Tsunami – –
poorly sorted,

705–750 –
coarse clastic unit

Tab. 1. Selected Radiocarbon Ages from Howick, Core HEX02 11007 (Boomer
et al. 2007).
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yer’ to have dates totally unrelated to the tsunami
event, and (iv) due to the good conservation of or-
ganic substances in peat deposits, the ‘short-lived’
samples (e.g. leaves, seed) found ‘within the tsuna-
mi layer’ may originate from older layers, Finally,
(v) due to the differential sedimentation of the re-
worked materials (peat, sand, rocks, twigs, leaves,
seeds) many of the plant materials taken from layers
‘above the tsunami’ may not be younger, as per-
haps expected, but rather again represent older sam-
ples, since these (twigs, leaves, seeds) would have
the longest floatation times. That these expected ef-
fects may indeed be effective for the deposits under
study in Norway, England and Greenland is shown
in Figure 1.

We omit discussion of the four irrelevant samples
that are catalogued as deriving from ‘below the tsu-
nami’ (Fig. 1). The following group of samples de-
signated as taken from ‘directly below’ the tsunami
show the expected wide spread of ages, with an over-
all range of 9300–8180 calBP. Interestingly, the
samples from ‘within the tsunami sand’ show
the same overall spread in age, but this group ends
with an enhanced cluster of dates, centred on the
time-window 8200–8000 calBP, which give the ap-
pearance of a sharply defined age cut-off. We have
shaded the corresponding region range (8000–8200
calBP) in Figure 1, and have also extracted the cor-

responding time-windows for all groups, for further
analysis. As it turns out, all samples belonging to this
time-window and selected from the group ‘within
the tsunami sand’ were processed on short-lived
samples (moss, twigs, bark cf. Tab. 2).

The next ‘younger’ group (Fig. 1) taken from ‘di-
rectly above the tsunami’ contains only two sam-
ples, one of which is a churned up and redeposited
shell from Loon Lake (East Greenland), dating to
8800 ± 120 calBP (KIA–27661: 7925 ± 45 14C-BP).
The second date in this group is also older than ex-
pected. The multi-group sequence continues with an
exceptionally large (‘default’) group of widely sprea-
ding dates on samples taken from ‘above the tsu-
nami’. We note that this group contains just as
many dates ‘younger’ than the tsunami, as dates that
are clearly ‘older’. The following set of dates from
Howick Core HEX02 11007 (Fig. 1) contains the two
short-lived dates on hazelnut, already discussed
above (OxA–11833: 7269 ± 39; OxA–11858: 7308 ±
40 14C-BP). Both dates, and especially their weighted
average of 7308 ± 28 14C-BP (8110 ± 50 calBP), have
a central position within the shaded time-window of
the Storegga Slide tsunami. As discussed above, these
samples were taken from immediately above the pos-
sible tsunami sands. The position of these two sam-
ples within the overall tsunami group sequence now
simultaneously confirms the identification of these

sands as laid down by the Sto-
regga tsunami, and refutes
the date of 8350 calBP deri-
ved from Bayesian stratigra-
phic analysis (Boomer et al.
2007). Finally, as shown in
Figure 1, the classification of
14C- dates from eastern Scot-
land (Smith et al. 2004)
according to the descriptive
stratigraphic terms ‘Regres-
sive Contact’ and ‘Transgres-
sive Contact’ with the tsuna-
mi sand layer does not allow
the required clear distinction
between samples contempora-
neous with the tsunami, and
other (older or younger) sam-
ples, as was already recogni-
sed by the authors (Smith et
al. 2004).

At this point of the discus-
sion, we have two weighted
14C-age averages at our dispo-

Fig. 1. Calibrated radiocarbon ages for tsunami deposits from Norway,
East Greenland, and Britain, arranged according to descriptive taphono-
mic terms (Below Tsunami, Directly Below Tsunami, Within Tsunami
Sand, Directly Above Tsunami, Above Tsunami, Transgressive Contact,
Regressive Contact). Due to chaotic reworking of tsunami deposits tempo-
ral relations such as ‘older’ or ‘younger’ do not correctly describe the sam-
ple sequence (cf. text). The applied descriptive terms allow for this situa-
tion and support visual identification of meaningful tsunami samples
(cf. text). We conclude the Storegga Slide tsunami dates between 8200
and 8000 calBP (vertical shading, cf. Fig. 2).
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sal, both directly dating the tsunami event, that is (i)
7298 ± 26 14C-BP for N = 10 selected short-lived sam-
ples from N = 5 different sites in Norway (Tab. 2),
and (ii) 7308 ± 28 14C-BP for two selected samples
from Howick in England (Tab. 3).

There is a strong agreement between these two va-
lues and calculation of the weighted average for the
two combined ages (7298 ± 26 14C-BP and 7308 ± 28
14C-BP) finally gives 7308 ± 19 14C-BP. A statistical
Chi-Square test gives 95% probability that the ob-
served spread in the overall underlying data (total
N = 12 ages on short-lived samples from N = 6 diffe-
rent sites in 2 countries; cf Tab. 3) can be explained
by random effects in the 14C-measurement procedu-
res. 

To allow for possible differences in interlaboratory
calibration, as well as for advisable caution in subse-
quent interpretation we raise the calculated error
from ±19 14C-BP to ±30 14C-BP. This measure is
neither necessary nor indicated by the given data;
we simply wish to remain on the safe side of the ra-
diocarbon-based chronological world of chance.

As a final measure, again only taken for convenience,
in all following discussions we base our argumenta-
tion on the rounded value 7300 ± 30 14C-BP (8110 ±
100 calBP, p = 95%).

In conclusion, although we have not been able to de-
monstrate the existence of a reliable (single sample)
dating method for Storegga Slide deposits, the ‘best’
sampling (and classification) method appears to be
the careful selection of short-lived macro-samples
from within the tsunami sands. By comparing the
spread of calibrated median values for sample groups
classified by different field criteria (Fig. 1), we can

show that a well-defined ‘cut-off’ age exists, for short-
lived samples taken from the tsunami sands. These
results corroborate and highlight the sampling stra-
tegy of Bondevik et al. (2006), which advocates the
AMS radiocarbon dating of green (chlorophyll-rich)
moss stems.

Palaeogeographic boundary conditions

Due to rising sea-levels in the 9th millennium calBP,
the exact timing of the Storegga Slide tsunami rela-
tive to contemporaneous sea-levels in the North Sea
is of major importance for the reconstruction of the
tsunami-’s environmental impact. At this time the
North Sea region was experiencing a phase of most
rapid early Holocene sea-level change (Lambeck
1995; Shennan et al. 2000; Behre 2003), in combi-
nation with equally significant glacio- and hydro-iso-
static land-level changes, e.g. tilting of Scotland and
Norway (Lambeck 1995; Dawson and Smith 1997;
Gyllencreutz 2005b). To further complicate matters,
due to rapidly rising sea-levels during the 9th millen-
nium, more and more sections of Doggerland – a
now submerged land-area situated between Britain
and the continent (Coles 1998) – were becoming
submerged. Allowance also has to be made for the
tidal regime at the time.

To facilitate study of the environmental impact of
the Storegga Slide tsunami in the southern parts of
Doggerland (where we expect the highest density of
Mesolithic occupation, see below), we can now rely
on a highly accurate date for the tsunami event at
our disposal: 7300 ± 30 14C-BP (95%-confidence), or
8100 ± 100 calBP (95%-confidence). The importance
of using an appropriate regional sea-level value in
any investigation of the impact of the Storegga slide
tsunami is exemplified by data from the Shetland
Islands. There, the tsunami appears to have invaded

Lab  Code 14C-Age
13C-

Material Country Site Position Latitude Long. Reference
PDB

Tua–1350 7315 ± 70 –22,9 Moss Norway Audalsvatnet within Tsunami 63,8314 9,8289 Bondevik et al. 1997

Tua–834 6970 ± 175 –26 Twig Norway Gorrtjonna I within Tsunami 63,8264 9,8308 Bondevik et al. 1997

Tua–1269 7445 ± 65 –29,5 Twig Norway Gorrtjonna I within Tsunami 63,8264 9,8308 Bondevik et al. 1997

Tua–1122 7175 ± 75 –30,7 Twig Norway Klingrevatnet within Tsunami 62,4424 6,2324 Bondevik et al. 1997

Tua–831 7240 ± 70 –27,7 Twig Norway Kvennavatnet within Tsunami 63,8347 9,8225 Bondevik et al. 1997

Tua–984 7200 ± 80 –26,1 Twig Norway Kvennavatnet within Tsunami 63,8347 9,8225 Bondevik et al. 1997

T–10597 7230 ± 105 –26,1 Twig Norway Ratvikvatnet within Tsunami 62,4619 6,2242 Bondevik et al. 1997

Tua–861 7250 ± 75 –26,1 Bark Norway Skolemyra within Tsunami 62,3331 5,6486 Bondevik et al. 1997

Tua–524 7365 ± 90 –26,1 Twig Norway Skolemyra within Tsunami 62,3331 5,6486 Bondevik et al. 1997

Tua–860 7435 ± 75 –26,1 Bark Norway Skolemyra within Tsunami 62,3331 5,6486 Bondevik et al. 1997

Tab. 2. Subgroup of 14C-Ages for Samples taken from ‘Within the Tsunami Deposit’, with ages 8000–
8200 calBP (cf. Fig. 1). Weighted Average: 7298 ± 26 14C-BP (8110 ± 50 calBP).
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coastal lakes and have run up peaty hillsides to a
maximum height of 9.2m above the present high
tide level (Bondevik et al. 2005). However, around
7300 14C-BP, sea levels around the Shetland Islands
and the Faroes stood at 10–15m below the present
level (Lambeck 1995), so that the reconstructed run-
up height in reality must have been within a range
around 19–25m above the sea level of that time.
Within confidence limits, this would be the largest
runup reconstructed anywhere for the Storrega Slide
tsunami (Bondevik et al. 2005).

Regarding sea-level and tsunami impacts on our
study region – Doggerland (Coles 1998) – a number
of geological and geomorphological boundary condi-
tions must be taken into consideration. Foremost is
the rapid rise of sea-levels in the early Holocene. For
example, in the southern North Sea (a region with
minimal isostasy), sea-level rise between 9000 calBP
and 7000 calBP amounts to an average value of
1.25m/100 yrs (Behre 2003). In addition, several
superimposed geomorphological and climatic pro-
cesses (with their own time-scales) have contributed
and complicated the sea-level changes during the in-
terval of interest (Tab. 4).

The timing of the Storegga Slide

On the basis of comprehensive submarine geomor-
phological studies off the coast of Norway, a series of
more than 50 14C-AMS-ages on monospecific plancto-
nic foraminifera from stratified basal post-slide sedi-
ments give a direct date (weighted average) for the
expected timing of the Storegga Slide emplacement

of 7250 ± 250 14C yrs BP (Haflidason et al. 2005),
in close agreement with our summary estimate for
the Storegga tsunami of about 7300 14C yrs BP (this
paper). In Figure 2 this 14C-date is shown along with
the early Holocene sea-level curve for the southern
North Sea (Behre 2003), and the stable oxygen iso-
tope record from the Greenland GISP2 ice core (Gro-
otes et al. 1993). Two key observations can be made
from Figure 2.

Firstly, the broad picture of sea-level rise, as shown
in Figure 2 (lower box), is one of a comparatively ra-
pid rise between 10 ka calBP and 6 ka calBP, follo-
wed by a significant slowing in the following millen-
nia. The slow rise in recent millennia (since 5000
calBP) is accompanied by minor oscillations (for dis-
cussion, see Bungenstock 2006). According to Behre
(2003; 2007), the sea-level curve for the southern
North Sea is to some extent representative of global
sea-level rises. In the southern North Sea, isostatic
effects are not observed, and tectonic movements
are so weak as to be irrelevant (the situation be-
comes more complex when Scotland and north Jut-
land are considered, as these areas were subject to
isostatic uplift). The correlation of the 14C-age for
the Storegga Slide and Tsunami with this sea-level
curve (Fig. 2) shows that the Storegga Slide occurred
at a time when the sea level in the southern North
Sea stood at about 17m higher than the present level.

Secondly, Figure 2 suggests that the Storegga Slide
occurred during the period of the well-known ‘8200
calBP’ climate event. The implications of this obser-
vation will be studied further below.

Tab. 3. Subgroup of 14C-Ages on Samples taken from ‘Directly Above the Tsunami Deposit’, from Howick
(Great Britain) (cf. Fig. 1). Weighted Average: 7308 ± 28 14C-BP (8110 ± 50 calBP).

Lab  Code 14C-Age
13C-

Material Country Site Position Latitude Longitude Reference
PDB

Oxa–11833 7269 ± 39 –24,9 hazelnut England Howick directly above 55,4403 –1,5917 Boomer et al. 2007

Oxa–11858 7308 ± 40 –25,6 hazelnut England Howick directly above 55,4403 –1,5917 Boomer et al. 2007

Key Event or Process Duration Affected Region Date Reference

Abrupt Drainage of Lake Agassiz Months North Atlantic 8470 ± 300 calBP Barber et al. 1998

Rapid rise in global sea-level by 0.2–0.5 m Months Global ~ 8200 calBP Bauer et al. 2004

Reduced North Atlantic Deep Water Formation Two Centuries Global 8247–8086 calBP Thomas et al. 2007

Storegga Slide Tsunami Hours North Sea ~ 8150 calBP Bondevik 1997

Eustatic\isostatic Sea Level Rise Millenia Northwest Europe Continuous Lambeck 1995

Slow Flooding of Doggerland Centuries North Sea ~ 8000 calBP Behre 2003

Slow Final Flooding of Doggerland Centuries North Sea ~ 7000 14C-BP Shennan et al. 2000

Rapid Final Flooding of Doggerland Hours North Sea 8100 ± 100 calBP this paper

Tab. 4. Key events, processes, time scales, dates, and geographic regions.
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The timing of the Storegga Slide tsunami

In the following, we present further refinements to
the temporal correlation of the Storegga Slide tsu-
nami with contemporary sea-levels, and consider in
detail the potential correlation of the tsunami with
the 8200 calBP climate event. These arguments make
use of CalPal-software (Weninger et al. 2003; Wenin-
ger and Jöris 2004), and the main results are displa-
yed in Figure 3.

Figure 3 shows in high resolution the tree-ring cali-
brated radiocarbon date for the tsunami (7300 ±
30 14C-BP, 95%) in comparison with the Greenland
δ18Oice ice-core data obtained from the GISP2-dril-
ling (Grootes et al. 1993). The δ18Oice-GISP2 data, as
shown in Figure 3, are shifted 40 years younger, in
comparison to the age values published by Grootes
et al. (1993). This shift is obtained by visual compa-
risons between different climate proxies undertaken
to achieve a precise and absolute (tree-ring synchro-
nised) reference time interval for the North Atlantic
8200 climate event sensu strictu (i.e. the Hudson
Bay outflow) (Weninger et al. 2006). The 40-year
shift of the GISP2 age model is supported by the re-
cent recount of Greenland Ice Core ages in the Holo-
cene (GICC05 age model) (Vinther et al. 2006), as
well as by dedicated high-resolution studies of the
8200 calBP climate event by Thomas et al. (2007).

Following Barber et al. (1997), the sequence of events
associated with the ‘8200 calBP’ event is as follows:
during deglaciation, a remnant ice mass blocked the

northward drainage of the large glacial lakes Agas-
siz and Ojibway, which previously discharged south-
eastward over sills into the St Lawrence river. Around
8500 calBP (8470±300 calBP according to Barber et
al. 1997), the ice dam collapsed, allowing the lakes
to drain swiftly northwards into the Labrador Sea.
The release of an estimated 1.6 x 1014 m3 of fresh-
water (Teller et al. 2002) from the proglacial lakes
through the Hudson Strait would have substantially
weakened deep water formation in the North Atlan-
tic (e.g., LeGrande 2006). Temperatures in the North
Atlantic region decreased abruptly, with subsequent
recovery over the following 200 years or so (e.g. Le-
Grande et al. 2006; Thomas et al. 2007). In central
Greenland the surface air temperature dropped by
3–6°C (e.g. Johnsen et al. 2001), and perhaps up to
7.4°C (Leuenberger et al. 1999). A reduction in air
temperature of this magnitude is likely to be linked
with drier conditions and stronger winds over the
North Atlantic and the surrounding land (Alley et al.
1997; Bauer et al. 2004; LeGrande 2006).

The freshwater release estimates are of importance
for the present studies, since this water would lead
to an abrupt rise of global-mean sea level. The esti-
mates range from about 0.25 to 0.5m, with time-
scales of the release thought to be in the order of se-
veral months to a year (e.g. Bauer et al. 2004; Le-
Grande 2006).

Clearly, the exact timing of these events is of crucial
importance to socio-environmental studies on the
Mesolithic in north-western Europe, just as it is on

Fig. 2. Overview. Tree-
Ring Age Calibration of
14C-Age for Storegga
Slide 7250 ± 250 BP
(Haflidason et al. 2005)
shown in context of
Early Holocene Sea-Le-
vel Rise in the Southern
North Sea (Behre 2003)
and Stable Oxygen Iso-
tope Signature in Green-
land Ice-Core GISP2
(Grootes et al. 1993).
Calibration Data: Rei-
mer et al. (2004). Cali-
bration Methods: Wenin-
ger and Jöris (2004).
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wider archaeological scales (cf. Weninger et al.
2006; Clare et al. this volume). However, the situa-
tion is complicated, since we now recognise that the
‘8200 calBP event’ (sensu strictu: Hudson Bay out-
flow) is superimposed on a wider period of cooling,
dating to c. 8600–8000 calBP (Rohling and Pälike
2005). Given the lack of sufficient temporal resolu-
tion, the signatures of actually quite different clima-
tic and environmental processes are unfortunately
quite often compounded into one ‘default’ signal cal-
led the ‘8200 calBP’ event. However, the complexity
of rapid climate change during this period is be-
coming clearer now, on the basis of dedicated high-
resolution studies. Of special interest to our study,
the temporal structure of the ‘8200 calBP’ cooling
event has been studied in great detail by Thomas et
al. (2007), who conclude that the event had an over-
all duration of 220 ± 2 years and a central, 4-year-
long spike at 8222 calBP, during which Greenland
ice surface temperatures dropped by up to 13 ± 2 °C
(for comparison: cooling during the Younger Dryas
amounts to approx. 15 °C). We make use of these re-

sults in evaluating the temporal relation between
the 8200 calBP climate event and the Storegga Slide
tsunami, as follows.

Figure 3 illustrates that the Storegga Slide tsunami
occurred, with 95% confidence, at some time during
the interval 8200–8000 calBP. We can state this is
surely within the period of reduced North Atlantic
Deep Water (NADW) formation and attendant cir-
cum-Atlantic cooling (8247–8086 calBP, according
to Thomas et al. 2007). Dating constraints are also
sufficient to state that it is unlikely that the tsunami
occurred near the onset of the 8200 calBP climate
event, or, in other words, the Storegga Slide was not
synchronous with the Hudson Bay flood, but post-
dated it. Consequently, the tsunami appears to have
impacted the southern North Sea at some time dur-
ing the course of the 8200 calBP climate event. Fur-
ther precision is impeded by the fact that the tsu-
nami’s 14C-age of 7300 ± 30 14C-BP (95%) falls into
a flat region of the tree-ring calibration curve (Fig.
3). Given that reduced North Atlantic Deep Water

Fig. 3. Tree-ring calibration of
the derived 14C-age (7300 ± 30
14C-BP, 95%) for the Storegga
Slide tsunami (upper box) in
comparison with GISP-δδ18O-
data showing the ‘8200 calBP’
cooling event and contempo-
rary sea levels in the southern
North sea (lower box). The
GISP-δδ18O-data have been shift-
ed 40 yr younger, in compari-
son to age values published by
Grootes et al. (1993), according
to results by Weninger et al.
(2006), which agree with re--
cent age revisions of the Green-
land Ice-Core Age Model (Vin-
ther et al. 2006) and with dedi-
cated high-resolution studies of
the event by Thomas et al.
(2007). The shaded age interval
8000-8200 calBP shows that the
Storegga Slide occurred during
the Middle/Late phase of the
North Atlantic 8200 calBP co-
oling. The derived tree-ring ca-
librated 14C-age of 8100 ± 100
calBP (95%) for the tsunami
corresponds to a reading of
–17 ± 2 m on the sea-level curve
for the southern North Sea of
Behre (2003). Tree-ring 14C-age
calibration data (± 1 σσ error
bars) by Reimer et al. (2004).
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(NADW) formation may cause changes in the carbon
cycle that may lead to such so-called radiocarbon
plateaux in the calibration curve (as modelled for
the Younger Dryas, Hughen et al. 2006), this provi-
des extra corroboration for the suggestion that the
Storegga Slide occurred at some time within the
8200 calBP climate event. To conclude, the Storegga
tsunami event occurred within one to two centuries
after the global sea-level jump of 0.25–0.5m that was
associated with the Hudson Bay flood. This juxtapo-
sition would have helped to increase the flooding
impact of the tsunami in low-lying coastal regions.

Palaeogeographical reconstructions: key sta-
ges and events

The large continental shelf between Britain, Norway,
and the NW-European coast which is commonly
known as ‘Doggerland’ (Coles 1998) is now comple-
tely submerged under the North Sea, but was subae-
rially exposed at the beginning of the Holocene. In
addition, a considerable area of land was exposed
off the west coast of Jutland. Due to eustatic sea-le-
vel changes, combined with glacio- and hydro-isosta-
tic land-level changes, the former land areas were in-
creasingly submerged during the course of the Early
Holocene. Key stages in the development of Dog-
gerland, according to reconstructions by Lambeck
(1995), Shennan et al. (2000) and Behre (2003), in-
clude (i) the gradual evolution of a large tidal em-
bayment between eastern England and Dogger Bank
before 9 ka calBP (9–8 ka 14C-BP); (ii) the develop-
ment of Dogger Bank as an island at high tide 8–7
ka 14C-BP; and (iii) the final disconnection of Eng-
land from the continent by c. 8.0 ka calBP (7–6 ka
14C-BP). Prior to its complete flooding around 8000
calBP, Doggerland formed a wide, undulating plain
containing a complex meandering river system, with
associated channels and lakes (Gaffney et al. 2007).

Although there is general consensus that Doggerland
was completely submerged by c. 8000 calBP, diffe-

rent authors give alternative palaeogeographic re-
constructions for the history of Doggerland (Dix et
al. 2008). Corresponding to the quite general lack of
archaeological and palaeo-environmental data from
the submerged areas, contemporary research puts the
focus on the timing of selected major (key) events.
An example is shown in Table 5, where Gyllencreutz
(2005a) has collated published ages for the opening
of the English Channel.

Note that, according to the ages given in Table 5, the
English Channel was most likely open at the time of
the Storegga Slide Tsunami – although this may have
been a fairly recent development which had taken
place just a few hundred years previously.

Summaries such as Table 5 would imply that the
existence of the key event ‘Opening of the English
Channel’ is not open to question, but that its age is.
However, there is a higher level of complexity. It is
important to recognise not only that intensive re-
search may result in different apparent dates for the
same (or similar) events, but also that the illustrated
approach relies on an underlying assumption that
an event (e.g. the flooding of Doggerland) is actually
well-described by the dates. There is a strong empha-
sis in contemporary studies on dating key events as
a widespread method to describe the history of Dog-
gerland. Lambeck (1995) argues that the English
Channel was established as an open marine water-
way by about 7500 14C-yrs BP (8600 calBP). Accor-
ding to Shennan et al. (2000), at this time Dogger
Bank was still an island at high tide, while the chan-
nel separating northern Norfolk from mainland Eu-
rope was 5–10m deep. At the same time, wide inter-
tidal areas and saltmarsh lowlands are predicted for
areas to the east of Norfolk (Shennan et al. 2000).
During these centuries, according to Behre (2003;
2005), the sea level in the southern North Sea rose
at the enormous rate of more than 1m per century.
The southern North Sea had become fully marine by
7000 14C-yrs BP (7840 calBP) (Lambeck 1995). Very

similar results, with the focus on the timing
of the ‘fully marine’ North Sea, were reported
by Shennan et al. (2000).

Recent work has taken an entirely different
approach to reconstructing the history of
Doggerland, building on the unique oppor-
tunities offered by 3D seismic analysis of
submerged North Sea sediments, as made
available by petroleum-exploration compa-
nies (Fitch et al. 2005; Gaffney et al. 2007).
The available data demonstrate the existence

14C–Age Calendric Age
Reference

∂ka 14C–BP] ∂ka calBP]

8 9.0 – 8.7 Nordberg 1991

7.6 8.5 Conradsen and Heier-Nielsen 1995

7.7 8.6 Jiang et al. 1997

8 – 7 9.0 – 7.7 Björklund et al. 1985

8 – 7 9.0 – 7.7 Lambeck 1995

8.7 – 8.3 9.7 – 9.3 Jelgersma 1979

Tab. 5. A Key Event in the History of Doggerland: The En-
glish Channel Opening (compilation by Gyllencreutz 2005a).
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in the submerged North Sea of complex meandering
river systems, with major and secondary channel
belts, tunnel valleys, possible estuarine or intertidal
settings, sand banks, and lakes, as revealed at high
vertical and horizontal resolution at different depths,
times, and stratigraphic settings, for the Early Holo-
cene deposits (Fitch et al. 2005; Gaffney et al. 2007).
However, before integrating the bathymetric and 3D
seismic data, we must await additional information,
especially concerning the precise timing of the diffe-
rent stratigraphic settings. As was stated by Coles
(1998), there remains the ‘intriguing’ question of
whether the sediments in the southern North Sea
show signs of impact by the Storegga Slide tsunami.

An explorative bathymetric 3D digital elevation
model for Doggerland

With this question in mind, and wishing to evaluate
the potential environmental and social impact of the
tsunami, we have undertaken further explorative
studies to assess the impacted coastlines, with the re-
sults shown in Figure 4. These results are based on
(i) the derived date for the tsunami event of 7300 ±
30 14C-BP (8100 ± 100 calBP; 95%) (cf. Fig. 1), (ii)
the hypothetical sea-level height of –17 ± 2m (95%)
NN for the southern North Sea at this time (cf. Fig.
3), but extended to cover bathymetric depths of –17
± 5m (see below), and (iii) the palaeo-coastlines at
this time, as interpolated from the reconstructions
of Shennan et al. (2000) and Behre (2003).

In detail, our reconstruction of the impacted areas
as shown in Figure 4 is based on the following data
and methods. From the different coastlines, defined
by these authors for different stages in the develop-
ment of Doggerland, we first selected coastlines da-
ting as closely as possible to the tsunami event. As
shown above, these coastlines are typically defined
for ‘key events’, between which we must now inter-
polate. For the tsunami age of 7300 ± 30 14C-BP
(8100 ± 100 calBP) there are two such (closest)
coastlines, which give us an event-sandwich: firstly,
the coast-line defined c. 200 14C-yrs before the tsu-
nami event (Shennan et al. 2000.Fig.5d: 7500 14C-
BP) and, secondly, the coastline c. 200 14C-yrs after
the tsunami (Shennan et al. 2000.Fig.5d: 7000 14C-
BP). Although very similar coastlines can be read
from the palaeo-geographic reconstructions of Dog-
gerland given by Behre (2003), we decided to base
our reconstructions on Shennan et al. (2000), if only
for the simple reason that the coastlines in this pub-
lication are defined using uncalibrated 14C-ages of
7500 and 7000 14C-BP, which simplifies our visual

interpolation for the nearly exactly intermediate va-
lue of 7300 14C-BP.

The first step in map construction, then, was to digi-
tize the coastlines from the colour graphs of Shen-
nan et al. (2000) for 7500 14C-BP and 7000 14C-BP.
They are shown as thin lines in Figure 4. They are
used as a basic reference for the coasts of Dogger-
land ‘before’ and ‘after’ the tsunami event. Note that
we do not imply that the tsunami was responsible
for reshaping the Doggerland coasts. The adopted
coastlines were then projected as shapefiles onto a
map of the North Sea based on a 3D digital eleva-
tion model using unedited SRTM (Shuttle Radar To-
pography Mission) data. Since this data is unedited,
it contains occasional voids, gaps, or streaks, where
the terrain lay in the radar beam’s shadow or in
areas of extremely low radar backscatter where an
elevation solution could not be found. Such streaks
are evident in Figure 4 for the SRTM30 tile we use,
which is named w020n90 by the USGS (United Sta-
tes Geological Survey 2008). This tile has a horizon-
tal grid spacing of 30 arc seconds (approximately 1
kilometre). The data is expressed in geographic co-
ordinates (latitude/longitude) and is referenced to
the World Geodetic Survey (WGS) system of 1984
(WGS84). We used Globalmapper (www.globalmap
per.com) to construct the map.

The next step was to find an interpolation between
these two coastlines that would be representative of
the coastline at 7300 14C-BP, the time of the Storeg-
ga Slide tsunami. Rather than applying a direct inter-
polation between the two given coastlines, we ap-
plied an explorative method, based on the calcula-
tion of a set of bathymetric contours using the SRTM-
data, at intervals of 1m between –30m and –10m.
These contours were projected onto the same map
as previously used for the two coastline shapefiles
derived from Shennan et al. (2000) for ages ‘before’
and ‘after’ the tsunami. As shown in Figure 4 using
an appropriate colour ramp to show areas poten-
tially ‘above’ and ‘below’ the contemporary sea-level,
it was possible to approximate the coastlines of Shen-
nan et al. (2000) for Dogger Bank solely based on
SRTM 1m bathymetric contours. The final step was
to colour shade the interpolated areas according to
their bathymetric depth, in relation to the two refe-
rence coastlines derived from the studies of Shen-
nan et al. (2000). It is encouraging that quite similar
reconstructions are obtained from the maps of Dog-
gerland, as published by Behre (2003), for the time-
window under study. We emphasise that the preci-
sion and accuracy of the maps obtained by this pro-
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cedure is not limited to that of the palaeo-coastlines
used in their calibration. Although these are extre-
mely useful for orientation purposes, they do not
enter the final reconstruction (Fig. 4). Instead, assu-
ming the correlation between the derived date for
the tsunami and the contemporaneous sea-level is
accepted, we recognise as a major limiting factor our
lack of knowledge concerning the post-tsunami sedi-
mentational processes that surely occurred in the

regions under study. One main result of this study
is the (unexpectedly) high tsunami impact assigned
to the western regions of Jutland, and in particular
to the northern coasts of Jutland opposite Norway
(Fig. 4). Due to the given combination of shallow
flats and steep coastal channels, these coasts are es-
pecially vulnerable to the different kinds of destru-
ctive energy contained in the tsunami (see below).

Fig. 4. Hypothetical regions with major impact by the Storegga Slide tsunami. Ocean colour shading is
based on SRTM bathymetric data (United States Geological Survey 2008; cf. text). Major individual hypo-
thetical tsunami impact areas, represented by the SRTM-bathymetric depth interval –17 ± 5 m, are sha-
ded red. Due to applied reconstruction and specific colour shading approach, red shaded areas represent
lowlying ‘run-in’ areas. These are not identical to potentially even more dangerous ‘run-up’ areas (cf.
text). Thin brown lines represent digitized palaeogeographic coastlines according to Shennan et al.
(2000), but slightly changed to allow for minor differences vs the reconstructions given by Behre (2003).
Together, these two coastlines approximate Doggerland some 200 14C-yrs ‘before’ and ‘after’ the tsunami
event. For simplicity, the Doggerbank ‘island’ is only shown for the date c. 7500 14C-BP. Whether this ‘is-
land’ was really subaerial, or not, at the time of the tsunami, cannot be decided with given data.
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Tsunami physics and palaeogeographic impact
scenarios

A detailed description of tsunami impacts on coastal
lowlands is beyond the scope of the present paper,
and we suffice with a brief recapitulation of the ge-
neral physical principles underlying a tsunami im-
pact, following Dawson (2008). We interpret those
processes within the context of the configuration of
the palaeo-landscapes under study in the southern
North Sea.

The impacts of a tsunami depend most strongly on
coastal shape. For steep coastlines, such as the fjords
and estuaries of East Scotland, the physical effects
are best expressed in terms of runup, which is de-
fined as the maximum height reached by the head
of the tsunami wave. However, on the more gently
inclined coastlines, mud-flats, salt-marshes and gen-
tly rolling plains of Mesolithic Doggerland, it would
be more appropriate to take the maximum width of
the inundated zone (or ‘run-in’) as a measure of the
scale of the energetic impact. For such gently inclined
areas, the extent of the inundated area is limited not
by the maximum height of the wave, but by frictio-
nal forces, drag and turbulence, as the wave advan-
ces and retreats over the more or less rough surface.
In such settings, a tsunami initially appears more
like an unusually extensive flood, rather than a giant
wave. The water body first develops its huge destru-
ctive potential at the moment the wave breaks. This
can already occur at some distance from the coast,
as shown by eyewitness accounts on Flores Island of
the 1992 Indonesian tsunami (Shi and Smith 2003).
On Flores Island, already along a comparatively short
coastline of some 100km, runup heights varied most-
ly between 1.5 and 4m, but runup reached as high
as 26m at one location (Riangkrok), due to local
underwater bathymetry and coastline configuration
(Shi and Smith 2003).

The extent of the (catastrophically) flooded area fur-
ther depends strongly on local vegetation (e.g. sand,
grass, peat, schrubs, trees) and local topography
(e.g. sandbanks, slopes, smaller and larger water
channels). As documented for the 1992 Indonesian
tsunami, this combination of major ‘runin’ and lo-
cally extreme ‘runup’ effects could also be expected
for the Storegga Slide tsunami in the southern North
Sea, and here most likely in the fjords of Jutland, or
in the tunnel valleys found by 3D-seismic surveying
in Late Holocene Doggerland (Fitch et al. 2005). In
search of these areas, a closer look at Figure 4 re-
veals that quite a number of the red areas indeed

put focus on such coastal sections (recognisable by
the bending-in of the red areas), where underwater
bathymetry would magnify the incoming waves.
This differential vulnerability of palaeo-coastlines is
clearly an important topic (e.g. Shi and Smith 2003),
although beyond the scope of the present paper. We
are confident that, allowing for such effects, the hy-
pothetical tsunami ‘run-in’ impact map (Fig. 4) sup-
ports a conservative assessment of potential tsunami
‘danger zones’.

As a final topic to address, due their long wave-
lengths in deep water, tsunamis will refract around
large obstacles, such as islands. Hence, depending
strongly on the sea level of the time, the Storegga
Slide tsunami may either have dissipated its ener-
gy on the northern side of the Dogger Bank, if this
region was indeed an island with a height above
around 5–10m, or – if the Dogger Bank was sub-
merged already – the tsunami may have reached the
coasts of Belgium, the Netherlands and North Ger-
many. Based on the reconstruction shown in Figure
4, and in view of all the data entered, interpolations,
literature, and methods, this latter scenario seems
the most probable. As shown below, this conclusion
is further corroborated by available 14C-ages mea-
sured on finds dredged up from the southern North
Sea.

Radiocarbon data from the southern North Sea

Numerous Pleistocene and Holocene faunal remains
have been dredged up from the southern North Sea,
particularly in recent years (Mol et al. 2006; 2008),
including worked bone and antler implements, some
of which have been directly dated to the Early Meso-
lithic (Tab. 6), while other finds can be assigned to
this period typologically. Even more dramatic evi-
dence has emerged in the form of human skeletal re-
mains dredged from many kilometres offshore and
directly dated to the Early Mesolithic (Glimmerveen
et al. 2004; Mol et al. 2008) (Tab. 6).

Abundant faunal remains and artefacts have also
been found close to shore in the Netherlands (Louwe
Kooijmans 1971; Verhart 2005) and both inshore
and offshore along the west coast of Jutland (Fischer
2004.Fig. 3.3).

Although surely not the last word, since it is impos-
sible to generalize from the present small (but beau-
tiful) database of finds from the North Sea (cf. Glim-
merveen et al. 2004; Mol et al. 2008), we need but
a quick look at the available 14C-ages to conclude
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that these do not provide evidence for habitation of
Doggerland, at ages younger than c. 8000 14C-BP.

For completeness, we must comment on the refer-
ence to ‘Andersen (pers comm)’ given by Coles
(1999.57) and repeated by Behre (2003.41), as well
as by Behre (2005.210), concerning a worked bone
dredged from Dogger Bank dating to ‘6050 calBC’
(Coles 1999.57) resp. ‘6050 v.Chr.’ (Behre 2003.41;
2005.210). This date was long suspect to the present
authors, since it seemed to indicate a very late final
flooding of Dogger Bank, perhaps even synchronous
with the Storegga Slide tsunami. If validated, this
date would have directly falsified our reconstruction
(Fig. 4), at least give reason to assume a much larger
Doggerland at this time. However, the date itself
does not survive critical scrutiny. According to Søren
Andersen (pers comm to B.W., 15th April 2008), it
is simply misquoted.

Mesolithic palaeodemography

Since the pioneering studies of Coles (1998), it is be-
yond credence that Doggerland was an inhabited
landscape during the Late Palaeolithic and earlier
Mesolithic periods. In terms of estimating the impact
of the Storegga slide event on contemporary human

populations, results will depend strongly on the
extent of the area impacted, the severity of the tsu-
nami over this area, and the density and distribution
of human settlement (Fig. 5). Average population
densities for Mesolithic northwest Europe, based
largely on ethnographic analogy, have been estima-
ted on the order of 0.05 to 0.10 person/km2 (Binford
2001; Constandse-Westermann and Newell 1989;
Rozoy 1978). However, the population would not
have been evenly distributed over Doggerland, and
we can propose with some confidence that coastal,
lacustrine and riverine areas would have experi-
enced substantially higher population densities (Fi-
scher 1997; Paludan-Müller 1978), perhaps to the
order of 0.50 to 1.0 person/km2 (cf. Schulting in
press), while areas further inland (away from re-
sources) would have been relatively sparsely popu-
lated. There exists some stable isotope and archaeo-
logical evidence in support of these notions (Schul-
ting in press; Schulting and Richards 2001).

Since it is precisely the coastal and near-shore rive-
rine areas (the latter because of a funnelling effect
up coastal river valleys) that would have been most
affected by the Storegga tsunami, there may have
been considerable impact on the contemporary po-
pulation. For example, one of the most notable geo-

Location Species Element Lab no. 14C-BP
Calendric Age

References
∂calBP] (68%)

Leman & Owen C elaphus antler harpoon OxA–1950 11740±150 13640±200 (4)
S Bight, North Sea Bos primigenius| decorated metapodial GrA–28364 11560±50 13460±80 (3)
S Bight, North Sea A alces worked antler GrA–27206 9910±50 11350±90 (3)
S Bight, North Sea H sapiens mandibula GrA–23205 9870±70 11330±100 (2)
52°10’ N, 02°49’ E H sapiens cranium UtC–3750 9640±400 11110±620 (1)
S Bight, North Sea A alces worked antler GrA–37004 9520±50 10880±150 (3)
S Bight, North Sea Sus scrofa humerus UtC–7886 9450±70 10790±180 (2)
S Bight, North Sea H sapiens humerus GrA–27188 9140±50 10320±70 (3)
S Bight, North Sea H sapiens humerus GrA–30733 9080±50 10250±40 (3)
S Bight, North Sea H sapiens humerus GrA–31287 9035±40 10210±30 (3)
S Bight, North Sea H sapiens humerus GrA–35949 9005±45 10140±90 (3)
52°22’ N, 03°06’ E C elaphus 1st phalanx GrA–20256 8820±60 9920±160 (2)
Eurogeul C capreolus worked antler| GrA–33949 8405±45 9420±60 (3)
53°00’ N, 02°54’ E H sapiens mandible GrA–11642 8370±50 9390±70 (2)
52°27’ N, 02°55’ E C elaphus 2nd phalanx GrA–20353 8350±50 9370±70 (2)
S Bight, North Sea H sapiens cranium UtC–624 8340±130 9300±150 (2)
S Bight, North Sea A alces worked antler| GrA–30731 8240±45 9220±80 (3)
S Bight, North Sea H sapiens humerus GrA–27205 8180±45 9140±90 (3)
Eurogeul C elaphus modified antler GrA–22999 8070±50 8950±110 (2)
Eurogeul A alces antler GrA–23201 7970±60 8830±120 (2)

Tab. 6. Final Upper Palaeolithic and Mesolithic dates on human and faunal remains dredged from the
North Sea. Sources: 1 – Erdbrink and Tacoma 1997; 2 – Glimmerveen et al. 2004; 3 – Mol et al. 2008; 4 –
Gillespie et al. 1984. According to Glimmerveen (pers. comm) most of the finds from the Southern Bight
originate southwest of the Brown Bank and have the following approximate coordinates: 52°34' N,
02°35’5” E. Calibrated using CalPal (http://www.calpal.de).
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morphological features in a recent 3D-seismic map-
ping exercise of the southern North Sea is the pres-
ence of a central lake known as the ‘Outer Silver Pit’
(Gaffney et al. 2007). Briggs et al. (2007) interpret
two elongate ridges within the Pit as sand banks
that formed in an estuarine environment during the
Early Holocene transgression, inferring from this the
presence of strong tidal currents in the north-facing
estuary. Following Donovan (1975), these tidal cur-

rents may have been in part responsible for the for-
mation of the Outer Silver Pit depression itself. Si-
milar estuarine features are well-known from the
sea floor in the Danish archipelago, where they sup-
port numerous Mesolithic settlements (Fischer 2004).
They would have, (i) attracted a concentration of
Mesolithic settlements (Fischer 1997; 2004) and (ii),
been heavily impacted by a channelling of energy
during the impact of the Storegga tsunami.

Fig. 5. Early Holocene palaeogeography of the Northwest European continental shelf (‘Doggerland’) and
geographic distribution of 14C-dated Mesolithic sites in Northwest Europe for the time-window 7600–7000
14C-BP. Palaeogeographic coastlines according to Shennan et al. (2000) and Behre (2003), with colour
shading on the base of SRTM bathymetric data (cf. text). Radiocarbon-dated Mesolithic sites according to
Weninger et al. in press) shown as black dots. Red dots indicate sites with radiocarbon-dated tsunami de-
posits (cf. Appendix, Tab.8). Area of the submarine Storegga Slide digitized and georeferenced according
to Bondevik et al. (2003) shown red. Modelled wave for the Storegga tsunami taken from Bondevik et al.
(2005), adapted and projected onto the map graphically, with no vertical scaling. The modelled tsunami
wave has a height of 3 m on the open ocean (Bondevik et al. 2005) and is likely to have reached the south-
ern North Sea with this height (Bondevik, pers. comm. 2007)
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Table 7 presents various possible
scenarios for the number of indivi-
duals affected by the Storegga tsu-
nami, based on the ‘danger areas’
shown in red in Figure 4. As a first
approximation, and assuming that
half of the area under threat was se-
verely impacted, it can be suggested
that some 700 to 3000 individuals
were affected. This number is suffi-
ciently large to have potentially re-
sulted in the extinction of a number of local bands,
or possibly even a regional dialectical tribe (cf. Newell
et al. 1990.table 13). This does not necessarily imply
that all were killed immediately, although given the
likely rapidity and scale of the event, a significant
number of people would almost certainly have been
caught and drowned by the inexorably rising waters,
while many others would have been displaced. Nor
would the consequences be limited to the wave’s im-
mediate impact, as productive coastal areas could
have been devastated, shellfish beds destroyed and
covered by sands, together with any fixed fishing fa-
cilities, well-attested for the Late Mesolithic Ertebølle
period (Pedersen 1997), but also known from the
early Kongemose (c. 8300 calBP) in Denmark (Fi-
scher 2004). Moreover, depending on the time of
year that the wave hit, any stored foods meant to
last over the winter may also have been lost (cf. Spi-
kins 2008), with subsequent starvation among sur-
vivors. Indeed, macrofossil analysis of fish bone and
twigs from deposits in Norway has shown that the
tsunami probably occurred during late autumn (Bon-
devik et al. 1997). It is conceivable, particularly in
the context of continuing rising sea-levels at this
time, that the final abandonment of the remaining
remnants of Doggerland as a place of permanent ha-
bitation by Mesolithic populations was brought about
by the Storegga tsunami.

Thus, both the immediate and longer-term affects of
this event, in terms of population redistribution and
social memory would have been considerable, al-
though it remains difficult to provide more specific
details at this stage (cf. Coles 1998; Waddington
2007; Ward et al. 2006). One clear effect of the final
separation of Britain and the continent is a strong
impression of insularity in the former, seen most
clearly in the absence in Britain of the trapeze arma-
tures that dominate later Mesolithic microlith indus-
tries on the adjacent continent from c. 8500 calBP
(Jacobi 1976). Incidentally, this date is consistent
with some of the more recent estimates given by
palaeo-environmental researchers for the formation

of the English Channel (see Tab. 5), and could even
be interpreted as providing independent corrobora-
tion. While the process thus appears to have already
been well underway, the Storegga tsunami may have
finally severed any remaining (e.g. tidal) link be-
tween England and the continent.

Discussion and conclusions

We have assembled a large amount of 14C-radiomet-
ric evidence for the Storegga Slide and its attendant
tsunami, ranging from Norway to the British Isles.
We find that the Storegga Slide tsunami event is re-
liably and accurately dated to 7300 ± 30 14C-BP (p
= 95%) [8100 ± 100 calBP]. We then combined this
with published palaeogeographic reconstructions for
the now submerged Northwest European continental
shelf known as ‘Doggerland’ (Coles 1998; Behre
2003) and regional sea-level records for the southern
North Sea (Behre 2003) to evaluate the potential en-
vironmental and social impact of the tsunami in the
Doggerland region. During the time-interval 8200–
8000 calBP, the coastal lowlands of North Germany
and the Netherlands were being steadily inundated
by rising sea-levels due to a combination of eustatic
and isostatic processes (amounting to a rise of 1.25m
per century, Behre 2003). In addition, there would
have been an abrupt 0.25–0.5m sea-level jump at
around 8300 calBP, marking the sea-level effects of
the catastrophic meltwater release from Lake Agas-
siz that triggered the so-called ‘8200 calBP’ cold
event around the Atlantic (e.g. LeGrande 2006; Clare
et al., this issue). Simply stated, due to this coinci-
dence, it may have been unusually cold and windy
on the remaining coasts of Doggerland.

In the Netherlands (especially the northern part of
the country, i.e. north of the Rhine), at the time of
the Storegga Slide tsunami, and again essentially
simultaneous with the 8200 calBP climate event, the
number of available 14C-dates is very low when com-
pared to the earlier and final part of the Mesolithic.
This temporal patterning seems to correspond with

area (km2) Population density (person\km2)
0.05 0.10 0.50 1.00

Total area under threat 13 600 680 1360 6800 13 600
1\2 area 6800 340 680 3400 6800
1\4 area 3400 170 340 1700 3400

Tab. 7. Estimated population sizes in the study area affected by
the Storegga tsunami at various population densities. The most
likely scenario may be a population density of 0.10 to 0.50 per-
son/km2 over an impacted area of some 6800km2, affecting some
700 to 3000 people, both directly and indirectly (see text).
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a shift in emphasis of settlement location towards
the central and western part of the area (Niekus
2006). However, the process of a drop in the num-
ber of dates begins c. 300 years earlier than the
tsunami, and c. 200 years earlier than the North At-
lantic 8200 calBP cold event, and at present we see
no causal relation between these natural processes
and the drop in the number of dates. Furthermore,
according to Raemaekers and Niekus (in press), it
would be better to interpret the observed patterns
as a demise in 14C dates in the higher areas, instead
of a true shift in occupation, especially since there
are several major biasing factors that should be
taken into account when discussing spatio-temporal
patterning in the northern Netherlands (discussed in
more detail in Niekus 2006). It seems most likely,
however, that the Mesolithic population in the area
were reacting to the steadily rising ground-water le-
vels at this time (Niekus 2006).

Similar population relocation – in reaction to the
loss of vital hunting and fishing grounds – may also
be expected for the steadily sinking Doggerland. Un-
fortunately, due to major syn-sedimentary processes
in the southern North Sea (Fitch et al. 2004; Gaf-
fney et al. 2007; Dix et al. 2008) it is not yet possi-
ble to reliably reconstruct the ancient topography of
Mesolithic Doggerland itself solely on the base of mo-
dern bathymetric data, let alone reconstruct the
exact coastlines for the time-window of 8200–8000
calBP.

By comparing two alternative scenarios, based on
‘highest possible’ and ‘lowest possible’ sea levels (ra-

ted at –17 ± 5 m asl) that are contemporary with the
derived date for the tsunami (8100 ± 100 calBP, 95%
confidence) according to the sea-level curve of Behre
(2003) for the southern North Sea, we conclude that
the Storegga Slide tsunami would have had a cata-
strophic impact on the contemporary coastal Mesoli-
thic population. One main result of this study is the
high tsunami impact assigned to the western regions
of Jutland, and in particular to the northern coasts,
where Storegga Slide deposits may be expected, de-
pending on locality, with strong postglacial isostatic
working against rapid sea-level rise (Fischer 2004).
Following the Storegga Slide tsunami, it appears, Bri-
tain finally became separated from the continent
and, in cultural terms, the Mesolithic there goes its
own way.

This study makes use of high-resolution 3D-digital sa-
tellite data from the SRTM (Shuttle Radar Topogra-
phy) mission, flown in February 2000. This data is
freely available for scientific research. We would like
to express our sincere thanks to everyone involved in
data accumulation, processing, and distribution. Jan
Glimmerveen (The Hague, Netherlands) is personally
thanked for providing 14C-dates on finds from the
North-Sea. We extend our personal thanks to Bryony
Coles (Exeter, Great Britain), Søren Andersen (Høj-
bjerg, Denmark), Stein Bondevik (Bergen, Norway),
and Martin Street (Neuwied, Germany) for helpful
information.
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Age conventions
In the present paper all ages are given in tree-ring calibrated calendric years [calBP] before present (0
calBP = AD 1950). Calibrated 14C-ages are obtained using the software CalPal (www.calpal.de), with methods
described in Weninger (1986) and procedures described in Weninger and Jöris (2004), using the tree-ring
data set INTCAL04 (Reimer et al. 2004). Conventional 14C-ages are given on the 14C-scale with units [14C-BP].
To avoid misunderstanding, in the text we provide ages on both time scales. An example is: T–11707A: 7020
± 90 14C-BP (7840 ± 90 calBP) with laboratory code T–11707A. In this case the conventional 14C-age is 7020
± 90 14C-BP. The corresponding tree-ring calibrated calendric age is 7840 ± 90 calBP. A database contain-
ing the 14C-ages for the Storegga Slide tsunami, as collated from published studies and used here (Tab. 8).
Note that this database does not show the tree-ring calibrated ages for individual dates. For the purposes of
the present paper, these values are superfluous. The age-calibrated results based on these dates are shown
in the graphs and tables.

References: Abbreviations
(1) Bondevik et al. 1997; (2) Boomer et al. 2007; (3) Wagner et al. 2007; (4) Smith et al. 2004

Position: Abbreviations
Position e.g. ‘Above Tsunami’: in relation to Storegga sand deposit, as defined in reference.
(R) = Regressive Contact (defined by Smith et al. 2004).
(T) = Transgressive Contact (defined by Smith et al. 2004).

Appendix

Tab. 8. Radiocarbon dates for the Storegga Slide tsunami

Lab Code 14C-Age
13C-

Material Country Site Position Latitude Long. Reference
PDB

Tua–522 7080 ± 80 –26,1 Twig Norway Almesstadmyra above Tsunami 62,2175 5,6675 (1)

T–11707A 7020 ± 90 –29,6 Gyttja Norway Auretjorn above Tsunami 60,9564 4,8147 (1)

T–11606A 7320 ± 140 –29,8 Gyttja Norway Auretjorn above Tsunami 60,9564 4,8147 (1)

T–10599A 6865 ± 105 –30,7 Gyttja Norway Endrevatnet above Tsunami 62,4331 6,2708 (1)

T–10598A 7105 ± 135 –30,6 Gyttja Norway Endrevatnet above Tsunami 62,4331 6,2708 (1)

T–4162 7490 ± 90 –32,1 Gyttja Norway Endrevatnet above Tsunami 62,4331 6,2708 (1)

T–10592A 7500 ± 80 –25,2 Gyttja Norway Froystadmyra above Tsunami 62,3253 5,6764 (1)

T–10593A 7615 ± 150 –26 Gyttja Norway Froystadmyra above Tsunami 62,3253 5,6764 (1)

T–11708A 7475 ± 110 –29,9 Gyttja Norway Forlandsvatnet above Tsunami 60,8906 4,8442 (1)

T–11249A 7605 ± 105 –29,8 Gyttja Norway Gorrtjonna I above Tsunami 63,8264 9,8308 (1)

T–11244A 7100 ± 125 –29,8 Gyttja Norway Kvennavatnet above Tsunami 63,8347 9,8225 (1)

T–12013A 7570 ± 90 –30 Gyttja Norway Kvennavatnet above Tsunami 63,8347 9,8225 (1)

T–10595A 6550 ± 100 –29,9 Gyttja Norway Ratvikvatnet above Tsunami 62,4619 6,2242 (1)

T–10594A 7430 ± 95 –29,5 Gyttja Norway Ratvikvatnet above Tsunami 62,4619 6,2242 (1)

T–10590A 7130 ± 95 –30,6 Gyttja Norway Skolemyra above Tsunami 62,3331 5,6486 (1)

T–10591A 7205 ± 90 –30,2 Gyttja Norway Skolemyra above Tsunami 62,3331 5,6486 (1)

T–11278A 6575 ± 110 –30,4 Gyttja Norway Skolemyra above Tsunami 62,3331 5,6486 (1)

T–11277A 6890 ± 65 –30,7 Gyttja Norway Skolemyra above Tsunami 62,3331 5,6486 (1)

T–11276A 7045 ± 70 –30,1 Gyttja Norway Skolemyra above Tsunami 62,3331 5,6486 (1)

T–11245A 7610 ± 100 –29,4 Gyttja Norway Skolemyra above Tsunami 62,3331 5,6486 (1)

Tua–862A 7850 ± 85 –27,7 Gyttja Norway Skolemyra above Tsunami 62,3331 5,6486 (1)

T–11282A 5695 ± 100 –30,6 Gyttja Norway Asetjorn above Tsunami 60,9056 4,8797 (1)

T–11281A 6406 ± 85 –30,2 Gyttja Norway Asetjorn above Tsunami 60,9056 4,8797 (1)

T–11280A 6995 ± 110 –30,7 Gyttja Norway Asetjorn above Tsunami 60,9056 4,8797 (1)
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Lab Code 14C-Age
13C-

Material Country Site Position Latitude Long. Reference
PDB

T–12260A 7180 ± 95 –30,8 Gyttja Norway Asetjorn above Tsunami 60,9056 4,8797 (1)

T–11202A 7230 ± 105 –31,1 Gyttja Norway Asetjorn above Tsunami 60,9056 4,8797 (1)

Tua–1350 7315 ± 70 –22,9 Moss Norway Audalsvatnet within Tsunami 63,8314 9,8289 (1)

T–11705A 8090 ± 120 –28,5 Detritus Norway Auretjorn within Tsunami 60,9564 4,8147 (1)

Tua–523 7655 ± 85 –26,1 Twig Norway Froystadmyra within Tsunami 62,3253 5,6764 (1)

T–11246A 7985 ± 115 –24,8 Detritus Norway Froystadmyra within Tsunami 62,3253 5,6764 (1)

T–4967A 8480 ± 160 –27,8 Detritus Norway Froystadmyra within Tsunami 62,3253 5,6764 (1)

T–11710A 8040 ± 160 –30,5 Detritus Norway Forlandsvatnet within Tsunami 60,8906 4,8442 (1)

Tua–834 6970 ± 175 –26 Twig Norway Gorrtjonna I within Tsunami 63,8264 9,8308 (1)

Tua–835 7930 ± 65 –26,1 Twig Norway Gorrtjonna I within Tsunami 63,8264 9,8308 (1)

Tua–1269 7445 ± 65 –29,5 Twig Norway Gorrtjonna I within Tsunami 63,8264 9,8308 (1)

Tua–1122 7175 ± 75 –30,7 Twig Norway Klingrevatnet within Tsunami 62,4424 6,2324 (1)

Tua–833 8285 ± 185 –27,7 Calluna Norway Kulturmyra within Tsunami 62,3319 5,6553 (1)

TUa–831 7240 ± 70 –27,7 Twig Norway Kvennavatnet within Tsunami 63,8347 9,8225 (1)

TUA–984 7200 ± 80 –26,1 twig Norway Kvennavatnet within Tsunami 63,8347 9,8225 (1)

TUa–832 8405 ± 70 1 Shell Norway Kvennavatnet within Tsunami 63,8347 9,8225 (1)

TUa–859 10780 ± 95 1 Shell Norway Kvennavatnet within Tsunami 63,8347 9,8225 (1)

T–10597 7230 ± 105 –26,1 Twig Norway Ratvikvatnet within Tsunami 62,4619 6,2242 (1)

T–10596 7610 ± 70 –26,1 Wood Norway Ratvikvatnet within Tsunami 62,4619 6,2242 (1)

TUa–861 7250 ± 75 –26,1 Bark Norway Skolemyra within Tsunami 62,3331 5,6486 (1)

TUa–524 7365 ± 90 –26,1 Twig Norway Skolemyra within Tsunami 62,3331 5,6486 (1)

TUa–860 7435 ± 75 –26,1 Bark Norway Skolemyra within Tsunami 62,3331 5,6486 (1)

T–11275A 8315 ± 110 –24,9 Detritus Norway Skolemyra within Tsunami 62,3331 5,6486 (1)

TUa–858 7765 ± 80 –26,1 Twig Norway Skolemyra within Tsunami 62,3331 5,6486 (1)

T–11279A 7915 ± 70 –30,4 Detritus Norway Asetjorn within Tsunami 60,9056 4,8797 (1)

TUa–864 8045 ± 75 –26,1 Twig Norway Asetjorn within Tsunami 60,9056 4,8797 (1)

TUa–863 8350 ± 80 –26,1 Twig Norway Asetjorn within Tsunami 60,9056 4,8797 (1)

T–11704A 7320 ± 80 –29,9 Gyttja Norway Auretjorn directly below 60,9564 4,8147 (1)

T–11247A 9020 ± 155 –26,1 Gyttja Norway Froystadmyra directly below 62,3253 5,6764 (1)

T–11709A 7985 ± 150 –29,5 Gyttja Norway Forlandsvatnet directly below 60,8906 4,8442 (1)

T–11250A 7680 ± 70 –32,5 Gyttja Norway Gorrtjonna I directly below 63,8264 9,8308 (1)

T–11837A 8340 ± 115 –29,7 Gyttja Norway Kulturmyra directly below 62,3319 5,6553 (1)

TUa–1270 7350 ± 80 –22,3 Moss Norway Kvennavatnet directly below 63,8347 9,8225 (1)

T–11201A 7805 ± 115 –29,6 Gyttja Norway Asetjorn directly below 60,9056 4,8797 (1)

Oxa–11833 7269 ± 39 –24,9 Hazelnut England Howick directly above 55,4403 –1,5917 (2)

Oxa–11858 7308 ± 40 –25,6 Hazelnut England Howick directly above 55,4403 –1,5917 (2)

OxA–11860 7160 ± 40 –27,3 Twig England Howick above Tsunami 55,4403 –1,5917 (2)

OxA–11859 7174 ± 35 –26,4 Wood England Howick above Tsunami 55,4403 –1,5917 (2)

OxA–12954 7075 ± 37 –30,7 Bark England Howick above Tsunami 55,4403 –1,5917 (2)

OxA–12953 7117 ± 39 –26,1 Hazelnut England Howick above Tsunami 55,4403 –1,5917 (2)

OxA–12952 6988 ± 37 –26,5 Hazelnut England Howick above Tsunami 55,4403 –1,5917 (2)

KIA–24754 6735 ± 40 0,41 Shell Greenland Loon Lake above Tsunami 72,8839 –22,1342 (3)

KIA–27660 7720 ±45 –0,77 Shell Greenland Loon Lake above Tsunami 72,8839 –22,1342 (3)

KIA–27661 7925 ± 45 0,85 Shell Greenland Loon Lake directly above 72,8839 –22,1342 (3)

KIA–27662 7640 ± 45 1,68 Shell Greenland Loon Lake within Tsunami 72,8839 –22,1342 (3)

KIA–27663 7515 ± 45 1,54 Shell Greenland Loon Lake directly below 72,8839 –22,1342 (3)

KIA–27664 7820 ± 45 0,37 Shell Greenland Loon Lake under Tsunami 72,8839 –22,1342 (3)

KIA–27665 7555 ± 45 0,56 Shell Greenland Loon Lake under Tsunami 72,8839 –22,1342 (3)

KIA–24755 7625 ± 60 –5,95 Shell Greenland Loon Lake under Tsunami 72,8839 –22,1342 (3)

SRR 4902 7215 ± 60 –27.4 Peat Shetland Burragarth R 60,7134 –0,949 (4)
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Lab Code 14C-Age
13C-

Material Country Site Position Latitude Long. Reference
PDB

Beta169274 6840 ± 40 –25.0 Peat Shetland Norwick R 60,807 –0,8196 (4)

SRR 1793 5130 ± 50 n.d Wood Shetland Garth’s Voe above Tsunami 60,4371 –1,2746 (4)

SRR 1794 7870 ± 50 n.d Wood Shetland Garth’s Voe below Tsunami 60,4371 –1,2746 (4)

SRR 3839 5315 ± 45 –28.8 Peat Shetland Garth’s Voe R 60,4371 –1,2746 (4)

SRR 3838 5765 ± 45 –27.8 Peat Shetland Garth’s Voe T 60,4371 –1,2746 (4)

SRR 3841 3815 ± 45 –28.5 Peat Shetland Scatsta Voe R 60,4367 –1,275 (4)

SRR 3840 5700 ± 45 –28.5 Peat Shetland Scatsta Voe T 60,4367 –1,275 (4)

n.d 7025 ± 60 n.d. Wood Shetland Sullom Voe R 60,5132 –1,3641 (4)

n.d. 7120 ± 60 n.d. Seeds Shetland Sullom Voe T 60,5132 –1,3641 (4)

n.d. 7320 ± 70 n.d, Twig Shetland Garth Loch within Tsunami 60,2647 –1,1536 (4)

n.d. 7220 ± 70 n.d. Seeds,LeavesShetland Garth Loch directly above 60,2647 –1,1536 (4)

Beta105030 7290 ± 50 –31.4 Peat Scotland Strath Halladale R 58,5375 –3,9062 (4)

Beta105031 7590 ± 50 –30.5 Peat Scotland Strath Halladale T 58,5375 –3,9062 (4)

Beta 89710 7070 ± 80 –27.9 Peat Scotland Wick River R 58,4533 –3,1283 (4)

Beta 89709 7210 ± 80 –27.6 Peat Scotland Wick River T 58,4533 –3,1283 (4)

Beta89706 7170 ± 80 –28.4 Peat Scotland Wick River R 58,4533 –3,1283 (4)

Beta89707 7140 ± 90 –29.4 Peat Scotland Wick River T 58,4533 –3,1283 (4)

Beta89712 7810 ± 70 –28.4 Peat Scotland Wick River T 58,4533 –3,1283 (4)

SRR 3791 6580 ± 55 –29.0 Peat Scotland Smithy House R 57,9654 –4,0095 (4)

SRR 3792 6980 ± 65 –29.0 Peat Scotland Smithy House R 57,9654 –4,0095 (4)

SRR 3694 6930 ± 55 –27.6 Peat Scotland Creich R 57,8682 –4,2781 (4)

SRR 3693 6950 ± 55 –28.9 Peat Scotland Creich T 57,8682 –4,2781 (4)

SRR 3787 5190 ± 65 –27.5 Peat Scotland Dounie R 57,8456 –4,1971 (4)

SRR 3790 7120 ± 45 –27.7 Peat Scotland Dounie T 57,8456 –4,1971 (4)

BIRM 1126 7270 ± 90 –21.6 Peat Scotland Moniack R 57,463 –4,4312 (4)

BIRM 1127 7430 ± 170 –21.1 Peat Scotland Moniack T 57,463 –4,4312 (4)

GU 1377 7080 ± 85 –25.5 Charcoal Scotland Castle St.Inverness T 57,6754 –4,5994 (4)

SRR 5478 6905 ± 55 –27.3 Peat Scotland Water of Philorth R 57,6672 –1,976 (4)

SRR 5479 7395 ± 45 –29.2 Peat Scotland Water of Philorth T 57,6672 –1,976 (4)

SRR 5473 6995 ± 45 –28.1 Peat Scotland Water of Philorth R 57,6672 –1,976 (4)

SRR 5474 7215 ± 45 –28.9 Peat Scotland Water of Philorth T 57,6672 –1,976 (4)

SRR 1565 6850 ± 140 –26.0 Peat Scotland Waterside R/T 57,3284 –1,9904 (4)

SRR 4717 7135 ± 45 –28.1 Peat Scotland Tarty Burn R 57,3342 –2,0292 (4)

SRR 4718 7400 ± 45 –28.4 Peat Scotland Tarty Burn T 57,3342 –2,0292 (4)

SRR 2119 6850 ± 75 –28.8 Peat Scotland Puggieston R 56,7315 –2,493 (4)

SRR 2120 7120 ± 75 –27.4 Peat Scotland Puggieston T 56,7315 –2,493 (4)

BIRM 867 6880 ± 110 –26.8 Peat Scotland Fullerton R 56,694 –2,5319 (4)

BIRM 823 7140 ± 120 –26.8 Peat Scotland Fullerton T 56,694 –2,5319 (4)

Beta92235 7070 ± 130 –28.9 Peat Scotland Maryton R 56,6993 –2,5166 (4)

Beta92236 7420 ± 120 –28.8 Peat Scotland Maryton T 56,6993 –2,5166 (4)

n.d. 7605 ± 130 n.d. Peat Scotland Silver Moss T 56,4905 –2,8852 (4)

SRR 1333 7050 ± 100 –28.1 Peat Scotland Silver Moss R 56,4905 –2,8852 (4)

SRR 1334 7555 ± 110 –23.6 Peat Scotland Silver Moss T 56,4905 –2,8852 (4)

SRR 1603 6870 ± 50 –26.6 Peat ScotlandOver Easter Offerance T 56,1375 –4,2909 (4)

SRR 1431 7490 ± 70 –28.1 Gyttja Scotland Lochhouses R 56,0305 –2,6167 (4)

SRR 1430 7450 ± 60 –29.1 Gyttja Scotland Lochhouses T 56,0305 –2,6167 (4)

SRR 3912 7315 ± 70 –30.0 Gyttja Scotland Lochhouses R 56,0305 –2,6167 (4)

SRR 3913 7590 ± 60 –30.0 Gyttja Scotland Lochhouses T 56,0305 –2,6167 (4)

AA 25596 6700 ± 60 –28.2 Peat Scotland Broomhouse Farm R 55,6992 –1,9395 (4)

AA 25601 7165 ± 60 –29.0 Peat Scotland Broomhouse Farm T 55,6992 –1,9395 (4)
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Introduction

Quaternary geological and malacological investiga-
tions in the neotectonic basin of the Sárrét started
as early as the beginning of the 20th century (Kor-
mos 1909). The region, with an area of approxi-
mately 120km2 located at the interface of the Mező-
föld and the Transdanubian Mid-Mountains, occupies
a neotectonic basin (Lóczy 1913; Cserny 2000) with
a NE-SW trend which developed at the end of the
Quarternary (Dömsödi 1977) and infilled with Qua-
ternary deposits of great thickness. Although a large
portion of the peat was destroyed, compacted and
suffered pedogenesis as a result of drainage (from
1825 onwards), according to the quarter-malacolo-
gical investigations initiated by Tivadar Kormos
(1909), Holocene deposits of great thickness are still
preserved in the area under investigation.

The region of the Sárrét came into the focus of Hun-
garian paleo-environmental and stratigraphic re-
search via the detailed quarter-malacological investi-
gations carried out by Endre Krolopp and Levente
Fűköh from the 1970s onwards (Fűköh-Krolopp
1986; Fűköh 1977; Krolopp 1972). Furthermore, co-
rings with continuous undisturbed samples in the
area near Nádasladány and Sárkeszi in the Sárrét
region (Fig. 1), and the sedimentological, isotope-
geochemical, geochemical, pollen analytical and
quarter-malacological investigations carried out as
part of a Hungarian-British Joint Scientific Coopera-
tion in 1995, meant a major breakthrough in the
stratigraphic and paleo-environmental study of the
area (Willis et al. 1996; Cserny 2000). The findings
of the detailed chronological, lithostratigraphical

ABSTRACT – According to detailed sedimentological and paleontological analyses carried out on sam-
ples taken from the Sárrét–Nádasdladány core-profile, a complete environmental history of a neotec-
tonic depression was drawn. The sequence is composed of fluvial-lacustrine and marshland deposits
which started to accumulate during the Late Glacial and culminated at the beginning of the Holo-
cene. The highly characteristic changes in the biofacies were linked to changes in the lithofacies with-
in this sequence. A transition in the dominance of moving water species, observable initially in la-
custrine species preferring well-lit, well-oxygenated conditions was observed. Eventually, the littoral
and eutrophic lacustrine species, as well as marsh-dwellers, became dominant in the profile, mark-
ing the emergence of uniform peat land in the Sárrét Basin.

IZVLE∞EK – S pomo≠jo sedimentolo∏kih in paleontolo∏kih analiz vzorcev iz vrtine Sárrét-Nádasdla-
dány lahko sestavimo popolno okoljsko zgodovino te neotektonske depresije. Zaporedje sestavljajo
re≠ni, jezerski in mo≠virski depoziti, ki se za≠nejo v poznem glacialu in se nadaljujejo v za≠etek holo-
cena. Zelo zna≠ilne spremembe v fosilnih zbirih lahko pove∫emo s spremembami v sedimentaciji.
Na za≠etku prevladujejo vrste, ki ∫ivijo v teko≠i vodi, te pa kasneje zamenjajo vrste, ki ∫ivijo v jezeru,
v dobro osvetljenih vodah z dovolj kisika. Kasneje postanejo pogostej∏e obalne in evtrofi≠ne kot tudi
mo≠virske vrste, ki zaznamujejo nastanek ∏ote v kotlini Sárrét.
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and biostratigraphical analyses of these core sam-
ples are presented in this paper.

Material and methods

Sampling was carried out with the help of a Living-
stone piston corer, following the so- called ‘overlap-
ping’ method. Cores were halved lengthwise after
having been transported to the lab, to suit the needs
of different analytical approaches. The terminology
and symbols of Troels-Smith (Troels-Smith 1955),
internationally accepted for unconsolidated sedi-
ments, were used to describe the lithology.

Radiocarbon measurements were carried out on 7
samples derived from the peat layers, the inwashed
charcoals and flue-ash horizons in the Light Isotope
Laboratory of the Nuclear Research Center at the
Hungarian Academy of Sciences in Debrecen. The
methodology and techniques presented in Hertelendi
et al. (1989) were followed for the digestion and
measurements. In addition, these 3 samples were
analyzed with AMS in the Isotope Laboratory of Ox-
ford University (Willis 1997). Radiocarbon dates
were utilized to determine the lithostratigraphy and
chronological units with the help of the results of
geochemical, pollen analytical and malacological
analyses. They were also utilized to determine the
rate of deposition in the sedimentary basin (Fig. 2).

The results of pollen analysis were used as input in
comparative biostratigraphy. In order to gain an ex-
pansive picture of the paleo-environment, pollen
data published earlier by Katherine Jane Willis (Wil-
lis 1997) have been utilized.

Samples collected from layers
between 8–12cm were washed
through a mesh screen for mol-
lusks. The work of Sümegi and
Krolopp (2002), Meijer (1985),
Lo∫ek (1964) was utilized to de-
termine and put the species into
paleo-ecological groups according
to their temperature tolerance,
recent biogeographic affinity and
distribution, as well as their hu-
midity and vegetation cover pre-
ferences. Both the dominance va-
lues of the species found and the
ratio of paleo-ecological and re-
cent biogeographical groups,
along with the results of the ra-
diocarbon measurements and the

lithostratigraphy, were depicted on graphs with
Psimpoll software (Bennett 1992).

Lithological and lithostratigraphical findings

Three major lithostratigraphic units were identified
in the undisturbed, continuous core of the 398cm
deep borehole (Fig. 2). The first unit, located be-
tween depths of 398 and 268cm, is made up of al-
ternating layers of fine laminated silt, gravelly sand
and sandy gravel. According to the radiocarbon data,
the development of these silty intercalations must
have taken place between 13 000–11 000 BP, at the
end of the Pleistocene.

The next sedimentary unit is located between depths
of 268 and 164cm. This horizon is composed of
white, grayish-white, calcareous muds, with a carbo-
nate content ranging between 80–90%. The majority
of the carbonates are derived from biomicritic pel-
lets secreted by the Chara vegetation and calcareous
oogonia. This sequence must have been deposited in
a relatively shallow, well-lit lacustrine system, with
eutrophic conditions prevailing at the bottom. This
lacustrine phase, characterized by the deposition of
calcareous marls, must have existed between 11 000
and 9000 BP in the area.

From a depth of 164cm, there is a sudden decrease
in the carbonate content, accompanied by a promi-
nent increase in the organic content. The distribu-
tion of organic matter is not homogenous and by no
means dispersed, but resembles a downward flame-
like structure made up of the remnants of peat fern
(Thelypteris palustris). All this points to the emer-
gence of individual floating mats, which must have

Fig. 1. The area of the Sárrét catchment basin, with the Sárrét-Nádas-
dladány borehole (I.) marked.
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united and closed within a period of 100–200 years.
A recent analogy for the development of such float-
ing mats is known from Lake Velencei, situated NE
of the area of the Sárrét (Balogh 2000).

No samples were taken from the surface down to a
depth of 48cm and no radiocarbon measurements
were taken for this part of the profile. The emer-
gence of floating mats can be placed between 8500–
8700 BP, while the development of a unified closed
peat horizon must be younger than 8500 BP. Peat
formation must have been quite significant even at
6500 BP as well, according to the radiocarbon data.

The results of malacological analysis

Some 4785 specimens belonging to 41 species have
come to light from the core. Three major malacolo-
gical zones have been identified with the help of sta-
tistical analyses on the data (Fig. 2.).

The first zone is located between depths of 398 and
270cm. According to sedimentation rates, this hori-
zon must have developed between 13 000–11 000
BP. The ratio of species with a preference for mov-

ing water habitats is above 50% in this horizon (e.g.:
Valvata psicinalis, Lithoglyphus naticoides, Pisi-
dium amnicum, Unio cf. crassus). Specimens of
the Boreal Gyraulus riparius and Valvata pulchella
have come to light from this part of the profile alone.
One of the major characteristics of this horizon is
the collective appearance of aquatic species expan-
ding during the colder phases of the Pleistocene, be-
coming restricted at the beginning of the Holocene
(Valvata pulchella, Bithynia leachi, Gyraulus ripa-
rius), and the aquatic species starting their expan-
sion during the Holocene (Lithoglyphus naticoides,
Bithynia tentaculata). This collective appearance of
mollusks preferring milder climatic and colder cli-
matic periods at the end of the Pleistocene and the
beginning of the Holocene can be regarded as one
of the most characteristic features of the Quarter-
nary malacofauna of the Carpathian basin. (Willis et
al. 1995; Sümegi 2004). Fauna of the same age and
composition have been identified from the areas of
the Tapolca basin, the Jászság, the bedrock horizon
of the Vörös marshland of Császártöltés, and the
sandpit of Tószeg (Hertelendi et al. 1993). On the
basis of these fauna horizons, we may assign the col-
lective appearance of the species Valvata pulchella

Fig. 2. Palaeo-ecological results of the Sárrét–Nádasdladány I core sequence.
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and Lithoglyphus naticoides between 12 000–9000
BP in the Carpathian Basin.

The results of the pollen analysis from the malaco-
logical samples (Willis 1997) also seem to corrobo-
rate the findings of the radiocarbon measurements
(Fig. 2).

The neotectonic depression of the Sárrét was sur-
rounded by gallery, forest-like, forest-steppe taiga,
characterized by a dominance of birch (Betula) mi-
xing with conifers of common pine (Pinus silves-
tris), spruce (Picea), fir (Abies), juniper (Juniperus)
and grasses (Graminea), carices (Cyperaceae) at
the time. Although regarding the extension of the se-
dimentary basin of the Sárrét (80–120 km2) (Jacob-
son-Bradshaw 1981), we may assume that the pol-
len composition of the profile reflects the composi-
tion of the vegetation on a wider, regional scale (Me-
zőföld, Bakonyalja, Bakony) and not only the adja-
cent marginal vegetation of the depression.

The second malacological horizon is located between
depths of 270–167cm. The majority of species with
a moving-water habitat preference, like Valvata pul-
chella, Gyraulus riparius, Lithoglyphus naticoides,
Lymnaea stagnalis, Pisidium amnicum, Unio cf.
crassus, became restricted. On the other hand, the
rheophilous species Valvata piscinalis managed to
survive. Moreover, there was a significant increase
in the proportion of this latter species, which has be-
come a prevailing element of this local malacologi-
cal zone. However, it must be noted that there was
a definite decrease in the size of the specimens col-
lected from the calcareous muds compared to those
from the preceding zone. According to data and ob-
servations on the recent malacofauna, as well as the
Quaternary malacofauna deriving from several pro-
files in the Nyírség and Lake Balaton, the gastropod
species Valvata piscinalis successfully copes with
environmental transformations like that from a flu-
vial to a lacustrine habitat, surviving in the littoral
surf zone, where moving water supplies a sufficient
amount of dissolved oxygen. It is in this malacologi-
cal zone that the species Lymnaea peregra (f. ova-
ta), Physa fontinalis, Gyraulus albus, Sphaerium
corneum, and Bithynia tentaculata appear and gra-
dually become dominant. Besides these strong chan-
ges in the aqueous fauna, the amphibic species Cary-
chium minimum and Succineas also show up in
this horizon. All these changes seem to imply the de-
velopment of a relatively shallow, 1–3m deep, well-
lit, but eutrophication at the bottom lacustrine en-
vironment, characterized by mild water temperatu-

res and alkaline pH during the growth season in the
area under investigation. The higher ratio of littoral
elements implies the proximity of our sampled pro-
file to a singular littoral surf zone.

The analyzed biological zone must have emerged be-
tween 11 000 and 9000 BP. That is, the End-Pleisto-
cene, Early Holocene mesotrophic lake phase must
have emerged as early as 11 000 BP in the Sárrét de-
pression, and this correlates well with the develop-
mental history of the sub-basins of the neotectonic
depression of Lake Balaton (Tapolca Basin, Kis-Bala-
ton) and the ponds located at the Danube-Tisza Inter-
fluve (Cserny-Nagy-Bodor 2000). This calcareous
mud horizon of Sárrét yielded some harpoons assu-
med to be of Mesolithic Age, according to archeolo-
gical data (Marosi 1935; 1936a; 1936b; Nemeskéri
1948; Makkay 1970). Thus the calcareous muds
identified in the Nádasladány borehole may be cor-
related with a period of the Mesolithic.

According to palynological data, there was also signi-
ficant change in the composition of the vegetation
parallel with the emergence of this malacological ho-
rizon (Willis 1997). There was a shift in the advance
of deciduous trees, in contrast to the formerly domi-
nant conifers, namely birch (Betula), oak (Quercus),
elm (Ulmus), and hornbeam (Carpinus). Neverthe-
less, the ratio of common pine (Pinus silvestris) re-
mained significant. This latter factor might be stron-
gly related to the ability of the Sárrét sedimentary
basins to act as a regional pollen trap in the area.
Thus pollen from the common pine woodlands,
being extensive in the Bakony Mts. at the beginning
of the Holocene, might also have been transported
into and accumulated in the sedimentary basin of
the Sárrét from greater distances. To put it another
way: the basin must have preserved pollens origina-
ting from several regions characterized by different
natural endowments and highly varying plant paleo-
associations (coniferous remnant woodlands, the co-
oler basins and valleys of the Bakony Mts., deciduous
woodlands, the Bakony Mts. including the foothill
area, open loess and dolomite steppe areas, the do-
lomite cliffs of the foothill area of the Bakony, with
high relief, the area of the Mezőföld).

There was a complete turnover in the malacofauna
at the final stage of calcareous mud deposition and
the initiation of peat formation in the area of Sárrét-
Nádasladány. Species with a moving water habitat
preference completely disappeared, giving way to
the extensive, Holarctic still water species. The gas-
tropod Valvata cristata is the dominant form in this
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part of the profile. However, species preferring a
well-lit, well-oxygenated lacustrine habitat (Physa
fontinalis, Lymnaea peregra f. ovata, Sphaerium
corneum) also completely disappeared when peat
formation began. The increase in the proportions of
marsh-dwellers (Acroloxus lacustris, Planorbis pla-
norbis, Anisus leucostoma), and the littoral, amphi-
bic Succineas (Succinea oblonga, Oxyloma elegans)
indicate a change in the environment and lithology.
The malacological data are in close correlation with
changes in the sedimentary layers, the emergence of
floating mats and the appearance of a wet, terres-
trial-like habitat wedged into the lacustrine environ-
ment. Such island-like patches of floating mats was
observed on the Nagy-Mohos floating mat of Kálló-
semjén at the end of the 1980s. According to the fin-
dings of investigations on the recent malacofauna,
the underwater areas of the floating mats are inha-
bited by the gastropod species of Valvata cristata,
Planorbis planorbis and Anisuses. While the surfa-
ces located above the water such as wet reed, ferny
and bulrush areas are populated by Succineas and
Carychium minimum in large quantities, the com-
position of the malacofauna of the recent floating
mats of Kállósemjén is highly similar to that of the
floating mat phase observed in the borehole of Sár-
rét–Nádasdladány.

According to radiocarbon data, peat formation, re-
sulting in a transformation of the lacustrine environ-
ment, began around 9000 BP in the area under in-
vestigation, being active even at 6000 BP. Peat for-
mation must have continued even after that. How-
ever, because of the presence of mixed, disturbed
layers, no samples were taken from the surface to a
depth of 48cm.

The composition of pollens also underwent a sharp
and strong change at the beginning of peat forma-
tion, with a sudden increase in the proportions of
fern (Pteridophyta), and grass (Gramineae) pollens,
including water plants (e.g. float-grass – Glyceria).
All these changes are closely linked to the develop-
ment and evolution of floating mats in the area. The
inwash and transportation of pollens of local flowe-
ring plants into the basin was dominant during this
time, as reflected in the composition of pollens and
spores. The question is, however, what might have
caused the transformation of the basin from a regio-
nal pollen trap into a local one? It seems that the
conditions favoring pollen entrapment must have
changed in the basin as a result of the development
of floating mats also changing the entrapment capa-
city. According to investigations carried out, this hori-

zon can be characterized by the quickest rate of de-
position. The underlying factor must have been the
rapid horizontal and vertical growth and expansion
of floating mats. According to the analyses of plant
remains, the majority of the spores within this hori-
zon come from peat fern (Thelypteris palustris), one
of the most important floral elements in floating
mats. As a result of the relatively rapid growth in the
local vegetation, and the rapid accumulation and de-
position of their spores, along with rapid sedimenta-
tion, prevented the large-scale accumulation of re-
gional, distant pollens transported into the basin.
These pollens appear only subsequently in the pro-
file in this horizon.

Following the development of floating mats, the rate
of deposition decreased, accompanied by a stall in
peat formation increasing the pollen entrapment
ability of the Sárrét sedimentary basin and enabling
the entrapment of regional pollens as well. As a re-
sult of this, larger amounts of pollen from oak (Quer-
cus), elm (Ulmus) hazel (Corylus), and grasses (Gra-
mineae) could have accumulated. According to the
pollen composition, a mixing of pollens deriving
from a forest steppe or closed woodland existing in
the neighborhood in a milder phase (with a trans-
portation direction from the Bakony and Vértes Mts.)
and an open steppe area (Mezőföld, loess steppes)
was identified. The early appearance of cereal pol-
lens in the Sárrét-Nádasdladány section (6000 calBC)
seems to be in good agreement with the appearance
of the Early Neolithic communities and the emer-
gence of productive societies in the Carpathian ba-
sin (Hertelendi et al. 1998).

Summary

According to the detailed sedimentological and pa-
laeoontological analyses carried out on samples ta-
ken from the Sárrét–Nádasdladány core-profile, a
complete environmental history of a neotectonic de-
pression have been drawn. The sequence is compo-
sed of fluvial-lacustrine and marshland deposits
which started to accumulate during the Late Glacial.
Paleo-associations determined with the help of ma-
lacological data form a line of successions, with the
first fluvial phase appearing as early as 13 000–
11 000 BP. The infant neotectonic depression cha-
racterized by fluvial conditions must have been sur-
rounded by open, gallery-like mixed taiga vegeta-
tion. At a greater distance, a more open, cold, conti-
nental forested steppe covering the loess and dolo-
mite surfaces can be reconstructed.
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Around 11 000 BP the depression was inundated, re-
sulting in the emergence of a well-lit, but eutrophi-
cation at the bottom lacustrine environment, char-
acterized by a water depth of 3m in the deepest
parts of the depression. There was a change in the
vegetation around the depression at about 10 000
uncalBP, characterized by the emergence of decidu-
ous woodland in the area. A substantial amount of
pollen grains from the pinewoods surviving in the
cold relict spots in more distant, mountainous re-
gions, accumulated during the Early Holocene. The
lake was surrounded by extensive cattail and reed-
beds, as well as sedge tussocks, at the time fringed
by hardwood and softwood gallery forests and de-
ciduous woodland. These conditions survived for
some one thousand years, suggesting that the rate of

infilling (0.31 mm/year) roughly equalled that of the
rate of subsidence (11 000–9000 uncalBP).

The infilling of the basin intensified between 9000–
6500 uncal BP, with the sedimentation rate exceed-
ing 0.8 mm/year. There is a marked change in the
pollen composition here, characterized by the ap-
pearance of taxa indicating arable farming and stock-
breeding. The close correlation between the appea-
rance of taxa reflecting a production economy, and
the acceleration of the sedimentation rate, most cer-
tainly indicate the presence of human settlements
around Lake Sárrét during the Early Neolithic, resul-
ting in increased erosion rates. As a result of human
activities, paludification of the lake was accelerated,
and from 6500 uncalBP onwards led to the emer-
gence of stable marshland with floating mats.
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ABSTRACT – The present paper discusses the findings of a complex quantitative paleoecological in-
vestigation implemented for capturing the Upper Weichselian, Late Glacial and Postglacial develop-
ment of Lake Balaton in western Hungary, in the heart of Transdanubia. The studied Late Pleisto-
cene and Holocene lacustrine marl and peat sequence preserved the complete evolutionary history
of the catchment basin of the Szigliget Embayment from the time of its birth. The inferred palaeo-
hydrological changes, along with that of the hydroseries, were compared to those observable coevally
in the terrestrial vegetation. According to the available data, the birth of the studied embayment can
be put to the Late Glacial/Upper Weichselian transition. A wide array of hydrophyte vegetation and
habitat types emerged in the embayment depending on the actual water supply and geomorphologic
position. Based on a collective quantitative evaluation of the observed sedimentary features and fos-
sil assemblages retrieved from the sequence, a record of paleohydrological transformations in the lit-
toral part of the lake was drawn.

IZVLE∞EK – ∞lanek predstavlja rezultate kompleksne kvantitativne pelookoljske raziskave, katere cilj
je ugotavljanje pleniglacialnega, poznoglacialnega in postglacialnega razvoja Blatnega jezera v za-
hodni Mad∫arski. V zaporedju poznopleistocenskih in holocenskih jezerskih sedimentov in ∏ote je oh-
ranjena celotna zgodovina pore≠ja zaliva Szigliget od njegovega nastanka naprej. Ugotovljene paleo-
hidrolo∏ke spremembe skupaj s premenami jezera smo primerjali s spremembami v kopenski vegeta-
ciji. Na podlagi raziskav lahko nastanek zaliva umestimo v prehod med pleniglacialom in za≠etkom
kasnega glaciala. Koli≠ina vode in geomorfolo∏ki polo∫aj je pogojeval nastanku velikega spektra vod-
ne vegetacije in habitatnih tipov. Skupna kvantitativna analiza sedimentacijskih zna≠ilnosti in fosil-
nih zbirov nam omogo≠a, da lahko opi∏emo zaporedje paleohidrolo∏kih premen v obalnem delu
zaliva.

KEY WORDS – paleohydrological changes; complex quantitative environmental historical approach;
Lake Balaton; Holocene

Introduction

The primary aim of our investigations, funded by a
grant from the National Research and Development
Programme (NKFP), was to find and retrieve sedi-
mentary sequences which capture as much of the
geohistory of Lake Balaton as possible. Thus in addi-
tion to sampling the sediments accumulated in meri-

dional valleys, an additional sampling location was
chosen for detailed analysis along Lake Balaton’s
northern shoreline, in the Balatonederics Embay-
ment in the Tapolca Basin (Fig. 1). According to our
preliminary findings, one of the subsidence centres
in the Tapolca Basin, covering an area with a diame-



ter of 1–2km, must have been
located in the centre of the
roughly 3 km-long basin at the
transect of the Balatonederics
railway line and the castle hill
at Szigliget. Sediment accumu-
lation must have started in
this basin at the terminal part
of the Upper Weichselian.

Our investigation results poin-
ted to the evolution of a
brown moss peat in this area
at the terminal part of the Ple-
istocene. The fringes of this
peatland must have been co-
vered by pebbly, gravelly de-
posits of mass wasting during
the Late Glacial, with a com-
plete lacustrine sediment se-
quence overlying the peat la-
yers. Earlier cores were only
taken to a depth of the gravel mat redeposited from
the piedmonts, and it was therefore believed that
this formation was the bedrock of the lacustrine se-
diment sequence. However, according to our find-
ings, the Holocene lacustrine sediments and Pleisto-
cene peat sequence are found under these redeposi-
ted gravel mats, meaning that the most promising
sequences for palaeo-environmental reconstructions
could be extracted from this area, which is why this
area was selected for further analysis.

Preliminaries

Lake Balaton is the largest freshwater lake not only
in Hungary, but the entire Central European region.
As proven by archeology, it has been continuously
populated since prehistoric times and as such rep-
resents not only a treasure of the modern Hungarian
landscape, but a witness of human history. Despite
its economic, tourism and historical importance, re-
latively little was known of its detailed evolutionary
history until the 1980s–1990s.

The first reliable portrayals of Lake Balaton can be
seen on maps by Lazarus and Martellus from the
16th century. It’s interesting to note that Lazarus
marks it as a lake while Martellus uses the term
Palus, indicating a marshland for Balaton. However,
only indirect information is available for the pre-
ceding periods regarding its shape, and extent of the
shoreline, mainly derived from written records, ar-
chaeological and geological observations.
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Fig. 1. The location of the studied borehole in the Balatonederics Embay-
ment depicted on a map of the First Austrian Military Survey (1782), re-
cording conditions preceding the hydrological regulations of the 19th cen-
tury.

The French geologist Francois Sulpice Beudant was
the first to prepare a detailed geological map of the
area. Beadant was assigned the task of travelling
around Central Europe and mapping mineral and
geological resources of economic importance (Beu-
dant 1822). He was the first to map out and describe
the peat layers of Little Balaton and those near Sió-
fok. Furthermore, he successfully separated the dilu-
vial from the alluvial layers which were deposited
before and after the Biblical flood. These are known
today as Pleistocene and Holocene sequences.

The first reliable evolutionary history of the Lake,
based on a comprehensive analysis of geological
and paleo-ecological data was given by Lajos Lóczy
and colleagues during the first half of the 20th cen-
tury (Lóczy 1913). They realized that the lake itself
developed as a result of neotectonic faulting and sub-
sidence, creating a system of 4 successive sub-basins,
characterized by unique sedimentary histories. By
mapping out the distribution of peat sequences along
the Lake, they pointed out that the extension of the
shoreline was a lot larger than that of the modern
Lake in prehistoric times. The highest estimated wa-
ter level was between elevations of 105–110m ASL.

The modern Balaton, with its presently known
shape, extent and shoreline, is the outcome of nu-
merous regulation efforts lasting as long as the sec-
ond half of the 19th century. Regulation works im-
plemented at the end of the 18th and the first half
of the 19th century were primarily aimed at increa-



Holocene paleoclimatic and paleohydrological changes in Lake Balaton as inferred from a complex quantitative environmental...

35

sing area suitable for agriculture via drainage, which
fundamentally resulted in a drop in the water level
as well. The presently artificially maintained maxi-
mum water level in the basin lies at an elevation of
104.5m ASL, which is considered still very low. A
mere half-meter increase in the water level would
ultimately result in the inundation of the adjacent
meridional valleys along the southern shoreline. This
would also increase the original extent of the Lake
by about 150 percent, yielding a total water cover-
age of 900km2.

And this half-meter increase in the water level is not
even a big issue, as the allowed fluctuation limit
given by the modern strict regulations is around
0.4m. However, in order that the modern extent be
doubled, another 5m increase in the water level is
required. For the shoreline to reach an elevation of
110 m ASL, an enormous increase in the Lake’s vol-
ume is required. This can happen only during an ex-
tremely long cool and humid period enjoying much
precipitation. The present study is engaged with elu-
cidating past shoreline fluctuations via the compre-
hensive environmental historical analysis of a core
sequence taken from the littoral part of the Lake,
where shoreline displacements are best preserved.

Material and methods

In accordance with the standards and general prac-
tice of Quaternary palaeo-environmental studies
(Aaby-Digerfeldt 1986), overlapping cores were ta-
ken using a Russian type corer. After transportation
to the laboratory, the cores were dissected length-
wise for various analyses; the sections for palaeobo-
tanical and geochemical analyses were stored at 4 °C,
in accordance with international standards. The sam-
ples submitted to lithological analyses were identical
with the ones used for the palaeobotanical, macro-
botanical, malacological and radiocarbon analyses.

Samples from the extracted cores were submitted
for radiocarbon analysis to determine their absolute
ages. The recent modernisation of the Light Isotope
Laboratory of the Nuclear Research Centre of the
Hungarian Academy of Sciences at Debrecen made
this laboratory suitable for implementing these mea-
surements (Hertelendi et al. 1989). Charcoal re-
mains, and peat retrieved from the sections were
used, in proportions of 6–10g of peat and charcoal
respectively. Each sample was original; bulk peat
was cleaned of roots (6–10g). The results of the
measurements are depicted in Fig 2.

The internationally accepted Troels-Smith soft sedi-
ment classification system and symbols were adop-
ted for the lithological description of the sediment
sequence (Troels-Smith 1955). The carbonate and
organic content was determined by the loss-on-igni-
tion procedure as described by Dean (1974). The en-
tire core sequence of Balatonederics was sub-sam-
pled at 4cm intervals for palaeobotanical and mala-
cological analyses using a plastic sampler.

For the classification of the plant macrofossil re-
mains a modified version of the QLCMA technique
(semi-quantitative quadrat and leaf-count macrofos-
sil analysis technique) was adopted (Jakab et al.
2004). Organic remains from peat and lacustrine se-
diments rich in organic matter can be divided into
two major groups. Some remains can be identified
with lower ranking taxa (specific peat components),
while others cannot be identified using this approach
(non-specific peat components).

The exterior of the cores was removed and sub-sam-
ples were taken from the core interior to avoid er-
rors arising from recent pollen contamination. Pollen
grains are counted until a sum of at least three hun-
dred pollen grains from terrestrial plants are coun-
ted (aquatic species are discounted) – statistical stu-
dies have shown that higher counts do not yield sub-
stantially more information. Lycopodium spore tab-
lets were added for the determination of pollen con-
centrations. The pollen diagrams in this volume
show relative frequencies calculated from the pollen
sums of the various arboreal (AP) and non-arboreal
(NAP) taxa, excluding the values of aquatic species,
spores, ferns, mosses and sedges (AP + NAP = 100%).

Sediment samples were washed through a fine mesh
screen (0.5mm). The retrieved mollusc remains were
taxonomically identified using standard reference
works (Kerney et al. 1983; Lo∫ek 1964). The core
was sampled for mollusc remains at 4cm intervals
and evaluated at 8cm intervals. The identified taxa
were assigned to palaeo-ecological groups for evalu-
ation (Sümegi-Krolopp 2002).

Paleo-ecological results

The base of the sequence at 520cm was given by
sandy silts mixed with gravel, grading into homo-
genous peat containing brown moss fragments. This
refers to considerable fluctuations in the water le-
vel in the infant neotectonic basin, which must have
been reached by streams flowing from the Bakony
Mountains, because the sediment contained typical
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stream inwashed particles (small pebbles). The in-
washed sediment horizon was overlain by a dark
brown, homogenous peat layer containing brown
moss fragments, which gradually decreased upwards.
Above the peat layer containing brown moss, we
have come across a typical lacustrine sequence with
peat intercalations containing reed, reed-mace and
sedge. The Holocene sediment sequence is made up
of alternating lacustrine marls containing organic
matter and alternating peat layers, reflecting the
fluctuating, cyclic changes in the water cover during
the past ten thousand years. The sediment sequence
and the radiocarbon dates suggest that the water le-
vel in the Balatonederics Embayment must have
changed cyclically, reflecting the influences of alter-
nating wetter and drier climatic periods.

As is observable on the geological profile of the bore-
hole, the sequence starts with coarse-grained, pebbly,
sandy deposits corresponding to the infant lacus-
trine basin. This is overlain by periodically alterna-
ting horizons of grayish lacustrine marls and inter-
calated peat layers, marking the individual stages
in the evolutionary history of the Lake, when either
a highstand developed, representing open-water la-
custrine conditions resulting in a transgression to

the shoreline; or a lowstand, creating marshland
conditions. This fluctuating pattern is also discer-
nible in the individual parameters of inorganic/orga-
nic and carbonate content of the studied deposits.
The horizons with a higher carbonate and lower or-
ganic content, and an estimated slow deposition of
0.3 mm/year correspond to the Lake’s phases, while
those of a higher organic content represent marsh-
land conditions.

Above the bottom of the core, 8 peaks could have
been identified in the parameters of inorganic and
carbonate content, representing a highstand due to
probably less evaporation and greater rainfall. Simi-
larly, 8 peaks in the organic content could have been
identified, representing drier periods and an accom-
panying lowstand. Here, it is worth noticing the peak
marking an all-time lowstand at 7000 calBP years.

The results of the macrofossil analyses on Fig. 2. are
presented from a depth of 515cm, marking the tran-
sition zone of the Weichselian/Late-Glacial (Jakab
et al. 2004; Jakab 2007; Jakab-Sümegi 2007). On
the basis of the observed features of plant macrofos-
sil remains, 11 zones could have been identified in
the core sequence.

Fig. 2. The palaeoecological results from the core sequence of the Balatonederics.
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BEM–1 zone (515–485cm)
The extension of Phragmites and Typha cover was
maximal in the catchment basin in this phase. Seeds
of Cyperus fusus indicate seasonal dessication of
the catchment basin. A mat of Chara green algae de-
veloped at the bottom of the catchment basin during
this phase. The concentration of the ostracoda was
vey high, and the charcoal concentration increased
permanently in this layer. The seeds of Dryas occto-
petala, Betula humilis, Betula pubescens and the
remains of Pinus indicate the development of cold
and wet microclimatic conditions. This was the first
time that remains of white dryas and elements of the
Dryas flora were identified from the central part
of the Carpathian Basin in this part of the section.

BEM–2 zone (485–420cm)
This zone yielded the richest Late Glacial macrofos-
sil community from the entire Carpathian Basin. This
macrofossil community consists of tundra- and peat-
habitant moss species such as Scorpidium scorpioi-
des, Calliergon richardsonii, C. giganteum, Warn-
storfia sarmentosa, Hamatocaulis vernicosus, Dre-
panocladus lycopodioides, D. sendtnerii, D. adun-
cus, Tomenthypnum nitens. According to the ma-
crofossil data, these moss species must have lived
together with small tundra vegetation willows like
Betula nana and Betula humilis in the Balatonede-
rics embayment during the referred period. On the
other hand, the presence of the remains of Pinus
sylvestris, with a maximum of charred wood frag-
ments of the species, indicate that this basin was a
brown moss peatland covered by coniferous stands
of Scots pine during the transition phase of the Up-
per Weichselian and Late Glacial, rather than a tun-
dra-like environment. Brown moss carpets are one
of the most typical vegetation communities of the
Subarctic region today. It was also one of the most
pervading vegetation types in the Carpathian Basin
during the Upper Weichselian and Late Glacial peri-
ods.

BEM–3 zone (420–390cm)
There is an abrupt change in the composition of the
macrobotanical remains at a depth of 430cm, cha-
racterized by a uniform decline in peat and the de-
position of lacustrine silts on top of the brown moss
peat horizon. There is a major decline in the amount
of charcoal here, accompanied by an upward incre-
ase in the proportion of Chara oogonia, ostracod
and mollusk remains. These transformations indi-
cate a gradual increase in the water level, which ul-
timately led to the decline of the littoral reedy vege-
tation. Plus, with the expansion of open water sur-

faces in the Balatonederics Embayment during this
zone, a relatively deep, oligo-mesotrophic lake must
have emerged during the last phase of the Late Gla-
cial period. According to the available radiocarbon
data, this high water level horizon and palaeoecolo-
gical stage can be dated to the first half of the Meso-
lithic or Epipalaeolithic (Bánffy 2004; 2007).

BEM–4 zone (390–360cm)
A new peat formation and accumulation started at
390cm at the time of the Pleistocene/Holocene tran-
sition due to the gradually declining water level. An
increase in the macro-charcoal concentration refers
to the development of drier climatic conditions. This
macrofossil zone can be dated to the Pleistocene/
Holocene transition and must represent the second
half of the Mesolithic (Bánffy 2004; 2007).

BEM–5 zone (360–320cm)
The elevated macro-charcoal concentrations and the
expansion of Phragmites and Typha in this zone re-
fer to drier conditions resulting in a lowstand. There
is a decline of Chara oogonia along with the expan-
sion of eutrophic, warmth-loving pondweeds (Poly-
gonum lapathifolium, Myriophyllum verticillatum)
in this zone, indicating the development of shallow,
eutrophic lacustrine conditions. The BEM–5 macro-
fossil zone can be assigned to the Pre-Boreal/Boreal
transition phase based on the available radiocarbon
data. As a result of the mentioned environmental
changes, the neotectonic basin of Lake Balaton was
dissected into smaller subbasins harboring paludify-
ing smaller water bodies. The emergence and trans-
formations of these smaller lacustrine basins must
have fundamentally influenced the movement and
settlement strategies of Mesolithic communities in-
habiting the area, similarly to what has been obser-
ved in connection with the subsidence of the Sárrét
(Marosi 1935; 1936; Makkay 1972; Sümegi 2003),
where the presence of Mesolithic fishers was confir-
med by the archaeological record.

Former studies assumed a complete desiccation of
the basin of Lake Balaton for the Early Holocene.
However, according to our findings, the accumula-
tion of lacustrine sediments must have been conti-
nuous in the area of the Balatonederics Embayment
during the referred period. As shown by the macro-
fossil data available from our studied sequence, the
lowstand recorded for the Early Holocene was a re-
latively short event culminating around 10 300 calBP.
This peak lowstand must have been preceded by a
gradually decreasing water level in the basin, follo-
wed by an increase in average water levels. Conver-
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sely, no such signal indicating a major drop followed
by a rise in the water level was found in the macro-
botanical remains for the referred period. Rather,
they refer to uninterrupted lacustrine conditions in
the study area (Jakab 2007).

BEM–6 zone (320–270cm)
The accumulation of peat continued in this zone,
although there are signs of peat alteration and de-
composition between the depths of 315 and 305cm.
This cannot be attributed to a drop in the water le-
vel, because the macrofossil record shows a conti-
nuous increase in pondweeds (Chara, Nymphaea
alba) within the referred section. We may assume
the development of special conditions here, where
the inferred increase in precipitation could not com-
pensate for the increasing continentality of the cli-
mate ultimately changing the proportion of wetter
and drier days during the year. The presumably hi-
gher precipitation during the winter period must
have created a general highstand, with minor fluctu-
ations on the one hand; on the other hand, the pos-
sibility that the near-shore areas dried out at regular
intervals can not be excluded either during the year.
This assumption is clearly supported by the observ-
able increase in concentrations of macro-charcoal
and the appearance of Nanocyperion species (Che-
nopodium rubrum, Cyperus fuscus, Polygonum
persicaria) in this zone. This zone can be dated to
the last phase of the Mesolithic (Bánffy 2004; 2007).

BEM–7 zone (270–200cm)
There is a major alteration in the sediment compo-
sition at a depth of 270cm (8450–8330 calBP). The
presence of blackish-grey, lacustrine deposits with
mollusc remains, reflect an initial highstand. This pe-
riod can be correlated with the beginning of the At-
lantic phase. From this point there is a continuous
decline in the water level, reaching a minimum at
7600 calBP, replaced by a later increase (Jakab et
al. 2005).

The open water habitat was gradually replaced by
reed-beds. Pondweeds occur in substantial amounts
here (Chara, Nymphaea alba, Potamogeton sp., Na-
jas marina, Myriophyllum verticillatum). Moreover,
Schoenoplectus lacustris has also a marked pres-
ence. There is a gradual increase in the proportion
of Phragmites rhizomes in the sediment, together
with the amount of Eupatorium cannabinum and
Utricularia vulgaris, both of which are associated
with reed-beds. All this indicates that the previously
observable fluctuations in the water level must have
diminished. Furthermore, there was a considerable

decrease in the dissolved carbonate content of the
water body.

BEM–8 zone (200–165cm)
The abrupt changes observable in this zone must be
attributed to changes in the hydrogeological condi-
tions, rather than to that of the climate. A significant
rise in the water level was inferred for the initial part
of the zone, followed by a sudden drop, which rea-
ched its absolute Holocene minimum at 7000 calBP.
This zone can be correlated with the second half of
the Atlantic.

According to the macrobotanical data, reed-beds
reached their maximum expansion during this peri-
od. The carbonate content decreased (Cladium is
not attested, Chara oogoniums and Ostracoda shells
decrease), and the bay paludified, as shown by the
peaks of Carex elata and Carex acutiformis. Ano-
ther increase in the water level can be assumed.
There was a temporary increase in the dissolved car-
bonate content of the water, shown by a peak con-
centration of Chara oogonia.

These transformations must be the outcome of geo-
logical processes acting on a larger scale than the
studied embayment. This zone coincides with the
period when the central and eastern subbasins of
Lake Balaton were reunited, resulting in an abrasion
of the shoreline and a continuous increase in the
water level. This unification process, resulting in
general abrasion along the shoreline, followed by
a highstand, seems to have been recorded in our
studied embayment in the form of a brief initial
drop in the water level, which was exchanged for
a gradual rise, as shown by the substantial increase
in Chara oogonia at 180cm, with no apparent ante-
cedents. Based on the macrofossil record, this trans-
formation must be dated to the second half of the
Atlantic (at c. 7000 calBP).

BEM–9 zone (165–140cm)
A gradual rise in the water level can be noted from
165cm to the top of the sequence. Open water spe-
cies (Chara, Mollusca, Ostracoda) expand, although
with smaller fluctuations, at the expense of reed-beds.
The composition of zone BEM–7 resembles zone
BEM–9. Cladium mariscus occurred in significant
amounts here.

BEM–10 zone (140–90cm)
Reed-beds still play a significant role in this zone. Peat
formation continues. In addition to reeds, Schoeno-
plectus lacustris and Typha latifolia have a signifi-
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cant presence. The rising water level is reflected by
the disappearance of Nymphaea alba, a species less
tolerant of wave action, which prefers bays protec-
ted by reed-beds.

BEM–11 zone (90–50cm)
There is another abrupt change in the composition
of sediments here, marked by the deposition of
blackish-grey, lacustrine layers with mollusk remains,
indicating a rise in the water level. The number of
open water species (Chara, Mollusca, Ostracoda)
also increases. Conversely, there is a dramatic de-
cline in reed-beds here. This must be attributed to
the fact that reeds can form communities at a maxi-
mum water level of only 2m (Haslam 1972; Rod-
well 1995). In case of the modern Balaton, reeds
tend to form communities to a depth of 80cm (Ja-
kab 2007), suggesting that the water level must have
been higher than at present, and reached its Holo-
cene maximum in this zone. The currently terrestrial
areas of the Balatonederics Embayment must have
formed a side bay during the referred period. Above
50cm, the sediment was unsuitable for macrobota-
nical analyses.

Only a few pollen sequences spanning the entire
Late Glacial and the Holocene are known from Hun-
gary (Sümegi-Törőcsik 2008). The Balatonederics
sequence will undoubtedly be one of the most im-
portant pollen profiles after the completion of the
pollen analyses, with sub-sampling at 16 intervals
in the old analysis (Juhász 2007) and 4cm intervals
in the new analysis (Sümegi-Törőcsik 2008), and
once the radiocarbon dates for another six samples
from this sequence are available. On the basis of the
observed features of pollen remains, 10 zones could
have been identified in the core sequence marked
as BEP, an abbreviation of Balatonederics (BE) and
Pollen (P).

This part of the study presents the Pleistocene and
the Holocene sections of the pollen sequence and its
interpretation, with a focus on? the vegetation chan-
ges caused by the activity of human communities set-
tling in the broader area of the sampling location.

BEP–1 (515–480cm)
The lowermost local pollen zone reflects vegetation
dominated by Pinus, Betula and Poaceae. The pol-
len assemblage reflects a dense pine-birch forest,
with Pinus cembra, Pinus sylvestris/Pinus mugo,
and high values of Picea, Quercus, Ulmus, Fagus, Al-
nus and Corylus. The herbaceous vegetation is domi-
nated by Poaceae, with Artemisia and Chenopodia-

ceae, reflecting dry grassland around the pine fo-
rests. The mean values of Pinus suggest a milder cli-
mate and open, Scots pine forest cover. According
to the radiocarbon data, this pollen horizon and pa-
laeoecological phase developed in the last phase of
the Upper Palaeolithic (Tolnai-Dobosi 2000).

BEP–2 (480–420cm)
The second local pollen zone reflects vegetation do-
minated by Pinus, Betula and Larix. The pollen as-
semblage reflects dense pine/birch forest with Pinus
cembra, Pinus sylvestris/Pinus mugo, Larix and
low values of Picea, Quercus, Ulmus, Fagus and Co-
rylus. The dominance of the herbaceous vegetation
declined. The high values of Pinus (60–80%) sug-
gest a milder climate and local, dense Scots pine co-
ver. Based on the radiocarbon data, this pollen ho-
rizon and palaeoecological phase developed in the
first half of the Mesolithic or Epipalaeolithic (Bánffy
2004; 2007).

BEP–3 (420–372cm)
A local origin can be assumed for some of the pol-
len material, since the values of Pinus sylvestris/P.
cembra range between 70–90% (Peterson 1983).
These data were congruent with pollen profiles from
other locations in the Balaton region (Bodor 1987;
Nagy-Bodor-Cserny 1998a, 1998b; Nagy-Bodor-Já-
rainé 2000), which show a similar dominance maxi-
mum of over 80% of Pinus sylvestris between 9000–
11 000 uncalBP. This zone can be dated to the sec-
ond phase of the Mesolithic (Bánffy 2004; 2007).

BEP–4 (372–296cm)
The ratio of coniferous trees, including Pinus spe-
cies, declined dramatically, parallel to a dominance
maximum of deciduous species thriving in a milder
climate, such as Quercus, Ulmus, Tilia and Corylus,
in the Early Holocene phase. The high values of Poa-
ceae can in part be attributed to the high number of
Phragmites pollens. The changes in the values of ar-
boreal and herbaceous species allow the separation
of three phases, which can probably be associated
with fluctuations in the water level. The water level
rises, although with fluctuations probably caused by
a more continental climate during the Early Holo-
cene phase. This zone can be dated to the last phase
of the Mesolithic Age (Bánffy 2004; 2007).

BEP–5 (296–200cm)
The continuous curve of Fagus, whose regional pre-
sence was attested in the previous zone, and the ap-
pearance of the first Carpinus pollens and the start
of its continuous curve, characterise the Boreal/At-
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lantic transition, dated to 7600 ± 70 uncalBP (6500–
6380 calBC) at 278–280cm. Poaceae/Phragmites
have higher values, and the transitional maximum
of Fraxinus and Alnus at the beginning of this zone
suggest a higher water level and the presence of a
gallery forest. Corylus thrives on the margins of the
oak forest, of which Tilia and Ulmus are the impor-
tant members. Wetter areas are dominated by Cype-
raceae together with Alnus. Typha angustifolia and
Typha latifolia/Sparganium are present with low
values at first, slightly increasing later. The water le-
vel was probably lower during the Boreal/Atlantic
transition, probably owing to a more continental cli-
mate. Later, during the Atlantic, the water level in-
creased again. Ferns with monolete spores show a
substantial decline at the beginning of the zone and
are present with relatively low, but continuous va-
lues during its second part. The difference between
the beginning and the second part of the zone was
possibly caused by fluctuations in water levels. This
zone can be dated to the transition phase of the Me-
solithic and Neolithic and the first phase of the Neo-
lithic (Bánffy 2004; 2007).

BEP–6 (200–160cm)
Pollens indicating human activity and trampling ap-
pear in this zone. Fagus, light-loving Betula and Co-
rylus have fluctuating values, with repeated declines
and expansions during this zone. The cyclically chan-
ging values of Poaceae can probably be associated
with human activity, although the changes may also
have been caused by the paludification of the bay
and peat formation, reflected by the expansion of
Cyperaceae and Typha in this zone. This phase is
characterised by the decline of all thermophilous ar-
boreal species and the expansion of herbaceous ve-
getation. Poaceae, Asteraceae, and cereals have high-
er values. The opening up of the forest canopy re-
sulted in the spread of Betula and Carpinus and an
increase in Typha/Sparganium and Poaceae/Phrag-
mites. This change suggests that the infilling process
speeded up during this time and a wide marshy zone
developed on the lake-side region of this bay. Cype-
raceae, Filicales, Myriophyllum spicatum and M. ver-
ticillatum thrive in the wetter areas, where Alnus
has a relatively low, but continuous presence. This
zone can be dated to the second phase of the Neoli-
thic Age (Bánffy 2004; 2007).

BEP–7 (160–120cm)
This pollen zone is characterised by the maximum of
deciduous species (Fagus, Fraxinus, Quercus, Ul-
mus, Tilia), reflecting the maximum expansion of
forests in Transdanubia and the Carpathian Basin

and the Holocene climatic optimum. According to
the radiocarbon data, this period can be dated to
between 6000 and 5000 uncalBP within the Atlan-
tic. Fagus and Fraxinus dominate the oak forest, in
which Tilia and Ulmus, as well as Corylus are also
attested. The herbaceous vegetation is relatively poor
in species. Typha angustifolia and T. latifolia and
Myriophyllum spicatum and M. verticillatum as
well as Filicales make an appearance towards the
end of the zone. The declining values of Cyperaceae
suggest a rise in the water level. This zone can be
dated to the transition zone of the Neolithic and Cop-
per Ages (Bánffy 2004; 2007).

BEP–8 (120–100cm)
This zone is characterised by the decline of Tilia, Ul-
mus and Fagus, while Quercus and Alnus have con-
tinuous, significant values. Betula and Carpinus ap-
pear in open areas of oak forest, and there was also
a species-rich gallery wood nearby. Poaceae/Phrag-
mites expand, and steppe ruderals make their ap-
pearance (Artemisia, Asteraceae and Chenopodia-
ceae). The spread of herbaceous species (Chenopo-
diaceae, Poaceae, Artemisia) and the changes in the
composition of deciduous trees can be attributed to
human activity, to the improvement in subsistence
techniques, and population growth. The relatively
high values of cereals, Plantago lanceolata and Ru-
mex suggest the presence of a human population
near the sampling location. It would appear that the
activity of the Early Copper Age population had a
major impact on the forest. Pastoral activity indica-
ted by Rumex, Plantago and Urtica can be noted
from the Middle Copper Age.

BEP–9 (100–72cm)
The ratio of species preferring an open habitat de-
clines compared to the previous zone, while arbo-
real species expand. A rise in the values of most fo-
rest species (Betula, Corylus and Tilia, as well as Fa-
gus and Carpinus) reflects the closing of the forest
canopy. The gallery forest made up of Fraxinus, Sa-
lix and Alnus retreats. Nitrophilous taxa, such as
Urtica and Plantago lanceolata, are still attested.
It seems likely that the Lake’s water level rose to
such an extent that reeds could hardly survive it:
Cyperaceae have a transitional maximum, while
Phragmites almost disappears. The high water level
probably forced the human population to relocate
their settlements farther from the lake, and the pre-
viously open territories were colonised by light-lov-
ing arboreal species. The earlier fields were used for
grazing livestock during the Late Copper Age.
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BEP–10 (72–40cm)
The water level probably dropped around 4000
uncalBP, and the human communities living in the
broader area of the sampling location apparently
used the area for arable farming, as shown by the
presence of cereals (Secale and Triticum) and of
Centaurea. This zone is characterised by a decline
in deciduous species and expansion of herbaceous
vegetation. In addition to the substantial amount of
cereal pollens, the weed flora of tilled fields and spe-
cies tolerant of trampling are also attested.

The expansion of herbaceous species and changes in
the mix of deciduous trees can be attributed to in-
tensifying human activity, to improvements in subsi-
stence techniques, and population growth. Although
no radiocarbon dates are available for this horizon,
the changes in the vegetation are typical of the Mid-
dle Bronze Age, characterised by a dense settlement
network in the Carpathian Basin (including Transda-
nubia) and a high level of arable farming (Poroszlai
2004; Kiss 2004).

Compositional changes in the mollusk fauna add a
further piece to the history of the Lake’s level and
shoreline changes. The lowermost part of the section
is dominated by cold-loving, cold-resistant boreal ele-
ments and an add-on of typical loess fauna. These fin-
dings, plus those of plant macrofossil studies refer to
the emergence of a local tundra-like cold spot at the
terminal Würmian in the infant lacustrine basin.

The appearance of Lithoglyphus naticoides in the
next zone clearly highlights the stage of the Pleisto-
cene/Holocene transition (Fig. 2). Its co-presence with
Valvata piscinalis indicate temporary moving water
conditions attributable either to the emergence of a
higher energy, wave dominated shoreline, or a grea-
ter freshwater discharge from a nearby creek.

In the next zone, recording events from the open-
ing of the Holocene, the formerly dominating cold-
resistant, cold-loving and moving water elements
disappear, giving way to elements preferring milder
conditions. A dominance of the lacustrine elements
of Bythinia tentaculata and Gyraulus albus refer
here to a lacustrine stage characterized by carbonate
mud precipitation and lush aquatic vegetation pre-
ceding the emergence of an incipient marshland.

The next zone marks the appearance of various
marshland dweller forms and those preferring dense
aquatic vegetation, reflecting a temporary lowstand.
Then in the next zone, a slight increase in the lacu-

strine elements besides the marshland dweller forms
indicates the emergence of a eutrophic lake with a
somewhat elevated water level. This process is ob-
servable from around 8200 calBP onwards, marking
a rise in the water-level somewhat balanced by the
vegetation. From about 2m upwards in the section,
the intensity of lake level fluctuations is somewhat
reduced and the eutrophic lacustrine fauna are gra-
dually replaced by littoral and marshland dweller
forms, indicating the emergence of a shoreline with
dense, closed aquatic vegetation cover.

If we compare the data expressing lake level fluctu-
ations inferred from three independent data sources
of sedimentology, malacology and plant macrofos-
sils, there seems to be a similar general trend with
slight differences in the intensity of water level fluc-
tuations. This must be attributed to the fact that,
while sediment compositional changes record fluctu-
ations over a larger scale of the open water body,
the compositional changes of the mollusk fauna and
plant macrofossils of the aquatic vegetation reflect
changes attributable to the evolution of the littoral
aquatic vegetation. However, the highstand at 8200
calBP and the all-time lowstand at 7000 calBP are
clearly visible in all three records.

Conclusion

Based on complex sedimentological, paleoecological
investigations of a continuous uninterrupted se-
quence dating from the Late Glacial to the Early Ho-
locene, the following evolutionary history could be
drawn: following the birth of the neotectonic basin
around 16 000 calBP, vegetation characteristic of
the taiga tundra interface appeared in the area due
to the emergence of a cold-spot, thanks to the local
microclimate of the basin. A rich fen, with conifers,
dwarf shrubs and mixed deciduous taiga species
evolved during the second half of the Late Glacial.
This mosaic of tundra vegetation, a rich fen and taiga
evolving side by side as a result of the micro-climate
was inhabited by a characteristic cryophilous mol-
lusk fauna. The water level was at its lowest at
around 14 000 calBP (Bølling interstadial) and high-
est around 10 000 calBP (Preboreal phase).

Several high and lowstands were recorded for the
captured period of the Holocene. The water level
probably reached its all-time low with the onset of
the period (7000 calBP). The morphological condi-
tions of the discharge area, reflected in such com-
ponents as the span of the permafrost, plus the ve-
getation cover, and the rate of evaporation, must
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have been the most important components influen-
cing water level fluctuations in the basin besides the
annual rainfall.

As shown by our findings, the water level seems to
have been quite high during the Mesolithic and the
basin must have consisted of a number of adjacent
carbonate-rich lakes. The shallow ponds and sub-ba-
sins, such as the studied Szigliget Embayment, were
surrounded by an extensive marshy zone and a
closed gallery forest, with more open woodlands in
the foothills, where hazel thrived on the forest mar-
gins.

Between 8100–8200 calBP a characteristic, but short
climatic change can be reconstructed in this se-
quence, associated with a highstand in a cool and
rainy phase. After this climatic event during the Neo-
lithic Age, some major environmental changes are
discernible. Soil erosion and the infilling of the basin

accelerated, and simultaneously, the extensive wood-
land became more open, with clearings and more
open patches of vegetation at the beginning of the
Holocene.

The interpreted fluctuation of the water level and
the evolution of Lake Balaton were congruent with
that characteristic of the lakes of the Balkans in the
Late Glacial and Early Holocene part of the record.
Conversely, it followed a pathway somewhat similar
to the lakes of Northern Europe from the Middle Ho-
locene onwards, with one important exception. The
Holocene history of Lake Balaton is characterized by
several lowstands , which must be attributed to the
emergence of a Continental (Boreal) and later on a
sub-Mediterranean (Atlantic) climatic influence in
the area. The findings are comparable with those ob-
served in Slovenian and Western European profiles
of similar ages.
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Introduction

Simplified interpretative postulates in the percep-
tion of the prehistoric settlement patterns and pala-
eolandscapes on the Ljubljana Marshes that ‘lake
chalk’ and ‘vertical piles’ can be representamens of
a ‘prehistoric lake’ and pile-dwellings built on it, and
that they can mark the shift of post-Mesolithic, sup-
posedly Neolithic settlements from the land to the
lake were recently replaced by the model of an
active river floodplain and settlements and catch-
ment areas within. The interpretative reduction that
a series of vertical piles relates to the function of
platform holders exclusively was compensated by
the complex interpretation of a series of 2432 verti-
cal wooden piles at the Maharski prekop site that
show the number of rectangular wooden structures
(group of houses), and a structure running parallel
with the palaeochannel that is believed to protect the
settlement against river bank erosion (for details see
Budja 1994 (1995); 1997; Budja, Mleku∫ 2001;
Mleku∫, Budja, Ogrinc 2006).

In this paper, we present the results of the radiocar-
bon dating of the organic sediments from palaeo-
channels we have mapped by the LiDAR (Light De-
tection and Ranging) imagery. These data are than
compared with and discussed in relation to Holocene
climate anomalies. We hypothesise that the episodes
in past river behaviour on the Ljubljana Marshes cor-
respond with climate anomalies in European palaeo-
climate records.

I∫ica floodplain and LiDAR

The I∫ica is a river with an extensive karstic water-
shed in the Dinaric plateau south of the Ljubljana
Marshes. It is a low energy river characterized by a
very low gradient, broad floodplain and dominant
fine-grained sedimentation. The I∫ica was a mobile
river and left earlier channels scattered across the
floodplain. They can be identified on aerial photos as
cropmarks, mainly as faint, broad anomalies, which

ABSTRACT – In this paper we present the results of the radiocarbon dating of organic sediments from
palaeochannels we have mapped by LiDAR (Light Detection and Ranging) imagery on the I∫ica flood-
plain. We point out that the palaeochannels and the settlement structures at Maharski prekop site are
contemporaneous. We hypothesise that the episodes in past river behaviour on the Ljubljana Marshes
correspond with climate anomalies in European palaeoclimate records in the Holocene.

IZVLE∞EK – V ≠lanku predstavljamo rezultate radiokarbonskega (14C) datiranja organskih depozitov
v paleostrugah, ki smo jih kartirali z LiDAR posnetkom povr∏ja v poplavni ravnici I∫ice. Dokazuje-
mo, da so paleostruge in prazgodovinsko naselje Maharski prekop so≠asni. Ugotavljamo, da se spre-
membe v re≠ni mre∫i in hidrolo∏kem re∫imu ≠asovno prekrivajo z nizom klimatskih anomalij v ho-
locenu.

KEY WORDS – Ljubljana Marshes; Holocene; LiDAR; palaeochannels; neo-eneolithic settlements; ra-
diocarbon dating; climate anomalies
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do not enable the identification of individual chan-
nels. Aerial photographs reveal a very complex pa-
limpsest of palaeochannels.

In order to create a more complete picture of the I∫i-
ca floodplain an airborne LiDAR survey of the part
of the floodplain was commissioned. An area of 1300
x 600m (78 hectares) was surveyed. Eneolithic and
Bronze Age sites (Resnikov prekop and Maharski
prekop) are located in the surveyed area. LiDAR is
frequently used as a tool for examining aspects of
river floodplains, most often for geomorphological
mapping or flood prediction purposes (Lohani and
Mason 2001; Charlton et al. 2003; Cobby et al.
2001; Marks and Bates 2000; Challis 2005; 2006;
Jones et al. 2006).

A LiDAR digital terrain model exposes extensive geo-
morphological detail of the study area and allows us
to resolve fine details of the floodplain and terrace

(Fig. 1). Three-dimensional elevation data enable us
to discern the stratigraphic relations between flood-
plain features and to create cross-channel profiles.
LiDAR provides us with a much more complete and
detailed picture of the geomorphology than aerial
photography (Jones et al. 2007). The results of
LiDAR allow us to discern two main geomorphologi-
cal units in the study area – an older terrace and a
younger and lower active floodplain. The difference
in elevation between units is up to 40cm. The most
obvious features of the study area are the palaeo-
channels, visible as slight depressions in the land-
scape; however, LiDAR reveals other features, such
as levees, and ridge and swale.

Based on the relative stratigraphic positions of pa-
laeochannels, at least four distinctive phases of flu-
vial activity can be discerned. The first phase is cha-
racterized by a number of thin, relatively straight
channels preserved on the terrace, suggesting a past

Fig. 1. LiDAR terrain model with the location of borehole records and radiocarbon dates of channels infill.
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anastomosing regime. The sec-
ond phase is represented by
wide anastomosing channels in
direct superposition with some
phase one channels. Third
phase is marked by the degra-
dation of the I∫ica and the cre-
ation of an active floodplain.
This process created a well-de-
veloped terrace edge and pre-
served phase 1 and 2 channels
on the terrace. I∫ica became a
more sinuous river. The most
distinctive features of this
phase are the ridge and swale
features in the floodplain, with
thalwegs, indicating signifi-
cant lateral channel migration
and meander core growth. And
lastly, the fourth phase is a mo-
dern network, the result of
flood-control and irrigation
works in the 19th and 20th cen-
turies (Fig. 2).

The change from straight and
anastomosing to sinuous/mean-
dering channels and degrada-
tion of the I∫ica shows that
there were significant changes
in the hydrological regime of
the streams draining the I∫ica
floodplain that were probably connected to Holocene
climate anomalies.

Dating of palaeochannels

Systematic mapping of the study area allowed the
selection of key localities for direct dating of the
palaeochannels. Locations for boreholes were cho-
sen on the base of LiDAR map and field inspections
(Fig. 1). Boreholes were drilled with a motorized
auger of 8cm diameter. Only substantial, spatially
contiguous stratigraphic units were recorded. The
model records the details of at least three sedimen-
tary units: topsoil, organic deposits and lacustrine
marls.

In total, 9 boreholes were drilled and examined; five
samples from five boreholes were directly dated in
the first phase of the project (Fig. 1). Samples for

AMS radiocarbon dates were collected from the bot-
tom of organic channel infill, 5 to 20cm above the
lacustrine marl. This assumes that dates post-date
channel cutting and provide maximum age (termi-
nus ante quem) for channel infilling and abandon-
ment.

Borehole 1 was located in a phase 1 palaeochannel
near the site of Maharski prekop. On the ground, the
depression is very evident. The borehole was com-
prised of topsoil underlain by fibrous dark organic
deposit. At 120cm there is a sharp transition to
chalky lacustrine marls. A sample of the organic de-
posit collected from 110cm yielded a radiocarbon
age range 4782–4414 calBP (Beta–233028)1.

Borehole 3 was drilled in a straight phase 1 channel,
southwest of the Maharski prekop site. It shows very
similar stratigraphy, with topsoil, organic rich sedi-

Fig. 2. LiDAR image (a) and, Maharski prekop and Resnikov prekop
sites in the context of I∫ica floodplain. The landscape is structured by
an interlocking pattern of palaeochannels, and at least three phases of
superimposed palaochanels can be observed (b) (after Mleku∫, Budja,
Ogrinc 2006.Fig.2). 

1 All the dates in the text are calibrated with the program CALIB version 5.10., and given in two sigma ranges (Reimer et al. 2004).
The conventional radiocarbon dates are presented on Table 1.
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ment and a sharp transition to lacustrine marls at
115cm. A sample from 110cm yielded age range
5725–5591 calBP (Beta–233029).

Borehole 7 was recovered from the phase 1 palaeo-
channel southeast of the Maharski prekop site. The
sample was taken from a depth of 50cm, 5cm above
the marl, and yielded age range 5310–5046 calBP
(Beta–233032).

Borehole 5 was located at the junction of the straight
channel and wider, second phase channel. A sample
of organic sediment from 125cm, 20cm above the la-
custrine marl, yielded age range 3335–3072 calBP
(Beta–233030).

Borehole 6 was located at the edge of the wide, sec-
ond phase palaeochannel, 50m west of borehole 5.
A sample from a depth of 100cm, 20cm above the
marls, yielded age range 5929–5746 calBP (Beta–
233031). This date can be considered as too early
for the infill of the second phase channel. The dated
channel is in direct superposition with the first phase
channel, dated with borehole 7 (see above) to age
range 5310–5046 calBP. The date from borehole 5
suggest that this second phase channel could be da-
ted to before age range 3335–3072 calBP. We as-
sume that the date pre-dates channel cutting and ac-
tually dates the terrace surface. This is supported by
a piece of prehistoric pottery found in the borehole,
indicating that we dated an undisturbed surface, pre-
dating channel cutting. We therefore suggest that
5929–5746 calBP is the age range of the terrace sur-
face.

Radiocarbon dates place the first phase of the palae-
ochannels before 5725 calBP. Thus, at the latest at
3776 calBC this part of Ljubljana Marshes was an ac-
tive floodplain and not a shallow lake, as the tradi-
tional view suggests.

Maharski prekop settlement on the I∫ica flood-
plain

The radiocarbon data indicate that the south-eastern
part of Ljubljana Marshes was already settled in the
tenth millennium BP. The earliest series of conven-
tional radiocarbon dates from the Breg and Babna
Gorica sites are followed by radiocarbon dates from
Resnikov prekop and Maharski prekop (Tab. 1).

Palynological data indicate that the floodplain sup-
ported mixed-deciduous woodland, composed pre-
dominantly of Quercus, Corylus, Fagus and Alnus,

but with some coniferous elements and open ground
herbaceous taxa. In addition, the presence of cereal
type pollen is attested at least from 6000 calBP (πer-
celj 1975.121–122; Gardner 1999.130, 189). Exten-
sive burning in the period 5550–5330 calBP that
may have related to human activity in the area is hy-
pothesised from high values in the charcoal curve.
Increased burning (clearance) correlates with a sharp
decline in arboreal pollen and an expansion of her-
baceous taxa, particularly cereal type pollen and
Poaceae, and thus supports the notion of fields sur-
rounded by woodland (Gardner 1999.130, 165,
168; see also Andri≠ 2007).

In the composite plan of 2432 vertical wooden piles
at Maharski prekop site, two patterns are recognized
(Fig. 3). The first consists of rectangular wooden
structures that were recognized as a group of houses
with sizes of around 8–10 x 3.5–4.5m arranged in
parallel. Each house is built of three rows of structu-
ral timbers, with a central row of centre-posts sup-
porting a roof ridge pole; the lateral rows are wall
posts. The floors were plastered with clay, and the
stone features are probably the remains of thermal
structures in the front/back of the house, or might
be paved surfaces. Pottery, stone and bone tools are
often deposited directly upon burned clay surfaces.
The superpositions of clay floors separated by a thin
layer of occupational debris may indicate the perio-
dic rebuilding of surfaces. Houses were oriented with
the longer side parallel to the channel. However,
there is at least one house which is oriented perpen-
dicularly to the others. Three woods, oak (Quercus),
ash (Fraxinus) and rowan (Sorbus), comprise more
than 90% of identified taxa (Bregant 1974; 1975;
πercelj 1973; 1975; Budja 1994 (1995); 1997; Mle-
ku∫, Budja, Ogrinc 2006).

The second relates to two or three dense linear con-
centrations of piles running on the eastern side of
the excavated area. The piles, of much smaller dia-
meters than those mentioned above, were hamme-
red into the palaeochannel slope, recognized at the
hypothesised settling outskirts (Bregant 1975.18–
20; πercelj 1973; 1975). The structure is believed to
have protected the site from floods and river bank
erosion.

Abrupt climate changes in the Holocene

The 8200 calBP ‘climate event’ which abruptly and
drastically changed global environments during the
transition to farming in southeastern Europe is re-
cently an intensively discussed topic. Less attention
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is being devoted to later climate oscillations and as-
sociated contrasting patterns of hydrological chan-
ges in Europe in response to abrupt climate changes
and cooling phases. There were several cooling os-
cillations, hydrological reversals and major atmos-
pheric circulation changes, recorded globally at c.
8200, 5200, 4200, 3500, 1200, and 600 calBP (Roh-
ling et al. 2002a; 2002b; Alley et al. 2003; Mayew-
ski et al. 2004) (Fig. 4).

From the central European Neo-Eneolithic perspec-
tive the most important are the climate oscillations
in the period 5600–5000 calBP. The records from
various regions in both hemispheres show global
cooling and contrasting patterns of hydrological
changes. The changes in vegetation cover, glacier ad-
vance and decline in tree lines in the mountains, in-
creasing permafrost and retreating timberlines at
high latitudes, cooler sea surface temperatures and
ice-sheet isotope records at the poles have been re-
corded. In the European Alps the cooling has been
assessed at 1–1.5° C for mean summer temperatures.
While in central Asia, in the northern part of Africa
and in the southern Mediterranean region where
drier conditions were predominant, there were wet-
ter conditions over intermediate latitudes between
approx. Latitudes 40° and 60° in west-central Eu-

rope, where large fluctuations in river and lake lev-
els and regional humidity have been recorded (Ma-
yewski et al. 2004; Magny 2004; Magny and Hass
2004). These climate oscillations were being more
recently recognized in western central European pa-
laeoenvironmental and archaeological data as an ab-
rupt tripartite climate change associated with drastic
lake level fluctuations at 5550–5320 calBP (Magny
et al. 2006). It is defined as ‘Episode 9’ in the long
sequence of Alpine lake level fluctuations (Magny
2004.74).

The sequence consists of 15 successive episodes of
higher lake levels in the Holocene. ‘Episode 1’ is da-
ted just prior to 1394 AD, and ‘Episode15’ to a age
range between 11 250 and 11 050 calBP (Magny
2004; Magny et al. 2006). The reconstruction of the
episodes is based on regional patterns of palaeo-
hydrological changes and lake level transgressions
and regressions that have been recognized recently
in palaeoenvironmental data and in a set of 180 ra-
diocarbon, tree-ring and archaeological dates ob-
tained from 26 lakes in the Jura Mountains, the
northern French Pre-Alps and the Swiss Plateau.

‘Episode 9’ shows three successive peaks of higher
water levels in Lake Constance (Bodensee), Lake Ge-

Fig. 3. Maharski prekop site. In the compos-
ite plan of vertical wooden piles at Maharski
prekop site, two patterns are recognized.
The first consists of rectangular wood-
en structures that were recognized
as a group of houses arranged in
parallel. The second relates to
two or three dense linear con-
centrations of piles running on
the palaeochannel slope. A palaeo-
channel incised in the lacustrine marl
can be clearly seen  on the plan (see
also Mleku∫, Budja, Ogrinc 2006).



neva and Jurassic lakes that correlate to abrupt tri-
partite climate changes between 5550 and 5320
calBP, supposedly caused by varying solar activity,
as it corresponds with climatic cooling and/or chan-
ges in moisture conditions in various regions in both
hemispheres. Moreover, the mid-Holocene climate
oscillations appear to have been characterised by in-
termediate warm spells within a distinct succession
of strong cooling episodes.

The tripartite sequence of abrupt increases in lake
water levels was reconstructed from sediment and

pollen analyses of a sediment sequence at Lake Con-
stance. The first abrupt high level event was dated
to age range 5647–5478 calBP. The second abrupt
rise in lake level appears to have occurred in three
distinct episodes of rising lake levels at c. 5500 calBP.
The third sudden rise in lake level was dated be-
fore a range of 5583–5317 calBP. This event is mar-
ked by rapid depositions of sediment shortly after
building destruction at Arbon-Bleiche 3, the ‘Neoli-
thic pile-dwellings site’ located at the lake shore
(Magny 2004; Magny et al. 2006). It has been sug-
gested that this was associated with settlement aban-
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Conventional CalBP age CalBC age
Labcode radiocarbon range (2σσ) range (2σσ) Material Context Reference

age (BP)
Babna Gorica 
GrA–9855 5900±50 6881–6569 4932–4620 Charcoal Excavations 1995< SU 09
GrA–9856 6290±50 7321–7025 5372–5076 Charcoal Excavations 1995< SU 19
GrA–9857 6200±50 7249–6976 5300–5027 Charcoal Excavations 1995< SU 17

GrA–9440 6700±50 7660–7483 5711–5534
Other\Chalky

Excavations 1995< SU 20
lacustrine marls

Resnikov prekop
Z–345  5850 ± 150 7142–6312 5193–4363 Wood Excavations 1962, pile 5 Srdoć et al. 1987.354

Hd–24038 5718 ± 23 6627–6437 4678–4619
Wood (Alnus Excavations 2005, :ufar and Koren;i;

glutinosa) trench 3, pile 33 2006.124
Beta–182667 2120 ± 40 2301–1991 352–42 Sediment Profile depth 120 cm Andri; 2006.Tab. 2
Beta–184792 2220 ± 40 2331–2123 382–174 Sediment Profile depth 115 cm Andri; 2006.Tab. 2
Maharski prekop

Z–278 4633 ± 117 5594–4974 3645–3025 Wood (Quercus|)
Excavations 1972,

Srdoć et al. 1975.152
grid 12|, pile 40

Z–305 4345 ± 113 5305–4617 3356–2668 Wood (Fraxinus)
Excavations 1973,

Srdoć et al. 1975.152
grid 15, pile 1

Z–314 4964 ± 99 5919–5482 3970–3533 Wood Srdoć et al. 1975.152

Z–315 4701 ± 104 5644–5055 3695–3106 Wood (Sorbus)
Excavations 1972,

Srdoć et al. 1975.152
grid 15, pile 4
Excavations 1974, test Srdoć et al.

Z–351 5080 ± 110 6174–5594 4225–3645 Wood  (Sorbus)
trench 4 grid 42, pile 156 1977.465–475

Z–353 4330 ± 120 5300–4580 3351–2631 Wood
Excavations 1974, Srdoć et al.
test trench 4 1977.465–475
MP1 sediment exposure,

AA–27182 4680 ± 55 5581–5311 3632–3362 Charcoal
charchoal layer 61–63 cm

Gardner 1999.Table 5.1

MP1 sediment exposure,
AA–27183 4980 ± 60 5892–5601 3943–3652 Charcoal

charchoal layer  138cm
Gardner 1999.Table 5.1

Beta–219606 4740 ± 40 5586–5326 3637–3377 Bone (Ovis) Grid square 42 Mleku/ et al. 2006
Beta–219607 4720 ± 40 5583–5323 3634–3374 Bone (Ovis) Grid square 42 Mleku/ et al. 2006
Beta–219608 4710 ± 40 5582–5321 3633–3372 Bone Grid square 42 Mleku/ et al. 2006
Beta–219609 6570 ± 40 7563–7424 5614–5475 Bone Grid square 34 Mleku/ et al. 2006
Beta–219610 4750 ± 50 5589–5325 3640–3376 Bone Grid square 34 Mleku/ et al. 2006
Beta–219611 4740 ± 40 5586–5326 3637–3377 Bone Grid square 32 Mleku/ et al. 2006
Palaeochannels
Beta–233028 4020 ± 40 4782–4414 2833–2465 Organic sediment Borehole 1, 110 cm
Beta–233029 4920 ± 40 5725–5591 3776–3642 Organic sediment Borehole 2, 110 cm
Beta–233030 3000 ± 40 3335–3072 1386–1123 Organic sediment Borehole 3, 50 cm
Beta–233031 5110 ± 40 5929–5746 3980–3797 Organic sediment Borehole 4, 105 cm
Beta–233032 4520 ± 40 5310–5046 3361–3097 Organic sediment Borehole 5, 100 cm

Tab. 1. Radiocarbon dates for Maharski prekop and Resnikov prekop sites, and I∫ica floodplain palaeo-
channels. Calibration performed with CALIB version 5.10., and given in two sigma ranges (Reimer et al.
2004).
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donment at 5320 calBP, accord-
ing to dendrochronological dat-
ing (Leuzinger 2000).

Although available data does not
allow us to correlate episodes of
Alpine lake level fluctuations with
the development and change of
fluvial network on the I∫ica flood-
plain directly, we may hypothe-
sise that this mid-Holocene ab-
rupt climate change and associ-
ated reversion to wetter condi-
tions affected regional hydrolo-
gical regimes and river behaviour
on the Ljubljana Marshes and
their catchments in the karstic
Dinaric Mountains and Julian Pre-Alps. The dynam-
ics of channel bed movements (in different direc-
tions) and their abundance in the first phase of flu-
vial activity on the I∫ica floodplain in the age ranges
5725–5591 calBP and 5310–5046 calBP are broad-
ly contemporary with the tripartite climate reversal
and the sequence of abrupt increases and decreases
in water levels in Lake Constance, Lake Geneva and
Jurassic lakes (Fig. 5). Similar age ranges of 5644–
5055 (Z–315) and 5305–4617 (Z–305) were obta-
ined for the wooden structure believed to protect
the Maharski prekop settlement against floods and
river bank erosion.

The third phase of fluvial activity on the I∫ica flood-
plain is marked by larger streams, lateral channel
movement, and bank erosion. The LiDAR image clear-
ly shows that the Resnikov prekop site is situated in
the area, damaged by the third phase channels. Re-
cently performed stratigraphical, sedimenological and
palynological analyses at the Resnikov prekop site
showed that the settlement deposit was washed out
by intensive river erosion (Andri≠ 2006; Velu∏≠ek
2007.426). Two radicarbon dates of the channel in-
fill, in the age ranges 2336–2146 calBP (Beta –
184792) and 2148–2040 calBP (Beta – 182667),
both post-date the event, may indicate that it corres-

Fig. 4. The correlation of mid-European lake level fluctuations and the
Holocene climate anomalies, recorded in Polar Circulation Index at
GISP2, the atmospheric residual 14C variations, and the ice-rafting de-
bris (IRD) events in the North Atlantic Ocean (after Magny 2004.Fig 3).

Fig. 5. The chronological sequence of ‘episodes’ (4–11) of abrupt increases in lake water levels in the Jura
Mountains, the northern French Pre-Alps and the Swiss Plateau (Magny 2004; Magny et al. 2006), and
calibration ranges at 1 and 2 standard deviations (calBP) of radiocarbon dates from Babna gorica
and palaeochannels in I∫ica floodplain. 
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ponds to an abrupt cooling phase, and to the major
flood event in west-central Europe ‘after c. 2700
calBP and before c. 2265 calBP’ as Michel Magny
(2006. 13) suggests.

It is worth pointing out the complex floodplain lake
level fluctuations and fluvial dynamics on the north-
eastern edge of the Ljubljana Marshes that predate
those on the I∫ica floodplain. Microclimate proxy data
from the bottom part of the stratigraphic sequence
of the Babna Gorica test trench indicate dynamic
events in the age range of 7660 to 6976 calBP. In
the bottom part of the stratigraphic sequence trans-
gression/regression dynamics of a probable flood-
plain lake are recorded. A layer of lacustrine marls
is dated to age range 7660–7483 calBP (GrA–9440).
It is covered by an organogenic layer dated to age
range 7249–6976 calBP (GrA–9857) associated with
a buried soil horizon. The area was inundated again,
as demonstrated by a thin layer of lake marl. Above
it, another buried soil horizon was identified. Wood
stumps and charcoal deposition in age range of
7321–7025 calBP (GrA–9856) were contextualised
within it. Thereafter, a series of loam, sand and gra-
vels deposits was recorded after the age range 6881–
6569 calBP (GrA9855) that indicates the dynamic al-
luvial episodes (Vidic 1997; Mleku∫, Budja, Ogrinc
2006.257). The floodplain lake transgression and
regression sequence runs parallel with the ‘Episode
11 (7550–7250 calBP)’ of abrupt central European
lake-level fluctuations (Magny 2004.72) (Fig. 6).

Conclusions

The absolute dates of the first phase palaeochannels
identified on LiDAR imagery are contemporary with
the dates from the Maharski prekop site. The wood-
en structures, either rectangular buildings or struc-
ture that run parallel with the channel, demonstrate
the overlapping age range. It is worth noting, how-
ever, that the abandoned channel was already iden-
tified and excavated in the 1970s (Bregant 1975.18–
20). The palaeochannels and the settlement reveal a
microtopography suitable for settlement which,
although prone to seasonal flooding, offered an at-
tractive resource for floodplain agriculture. There-
fore, we can imagine Maharski prekop as a dispersed
settlement with several settlement foci located on
the channel levees and surrounded by fields.

We suggest that the complexity of fluvial and allu-
vial process on the Ljubljana Marshes, dependent on
palaeoclimate oscillations, must be incorporated in
an adequate understanding of landscape dynamics

and settlement patterns in the microregion. Further-
more, the age ranges of changes in the I∫ica flood-
plain palaeochannel system and Babna Gorica flood-
plain lake transgression and regression correspond
with Alpine lake level fluctuations and mid-Holocene
global cooling and contrasting patterns of hydrologi-
cal changes.

We present here fragmentary data that can have
heuristic value only at the southeastern part of Ljub-
ljana Marshes to show that at least at the time of
occupation (and probably even earlier) of the Resni-
kov prekop and Maharski prekop sites, this part of
the Ljubljana marshes was not covered by a shallow
lake, as the traditional view suggests, and that chan-
ges in hydrology correspond to abrupt climate chan-
ges. However, intensive multidisciplinary palaeoen-
vironmental research and adequate radiometric da-
ting of particular contexts can be the way forward in
interpreting the complex archaeological and palaeo-
environmental records of the Ljubljana Marshes.

Fig. 6. Babna gorica test section 2. A layer of lacu-
strine marls (20) is covered by an organogenic la-
yer associated with a buried soil horizon (19). The
area was inundated again, as demonstrated by a
layer of lake marl (18). Above it, another buried
soil horizon was identified (11) with well preser-
ved wood stumps and charcoal deposition contex-
tualised within (17). Thereafter, a series of loam,
sand and gravels deposits was recorded that indi-
cates the dynamic alluvial episodes (for stable iso-
tope δδ13C and δδ15N analysis see Mleku∫, Budja, Og-
rinc 2006.257–258).
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ABSTRACT – The phylogeny of the human Y chromosome as defined by unique event polymorphisms
is being worked out in fine detail. The emerging picture of the geographic distribution of different
branches of the evolutionary tree (haplogroups), and the possibility of genetically dating their anti-
quity, are important tools in the reconstruction of major peopling, population resettlement and demo-
graphic expansion events. In the last 10 000 years many such events took place, but they are so close
together in time that the populations that experienced them carry Y chromosomal types which can
hardly be distinguished genetically. Nevertheless, under some circumstances, one can detect departu-
res from the model of a major dispersal of people over much of the territory, as classically claimed for
the European Neolithic. The results of three studies of haplogroups relevant for Southern European po-
pulations are discussed. These analyses seem to resolve the signal of recent post-Neolithic events from
the noise of the main East-to-West Palaeolithic/early Neolithic migrations. They also confirm that, pro-
vided an appropriate level of resolution is used, patterns of diversity among chromosomes which ori-
ginated outside Europe may often be recognized as the result of discontinuous processes which occur-
red within Europe.

IZVLE∞EK – Filogenija ≠love∏kega kromosoma Y, kot jo lahko preberemo skozi zaporedje polimorfiz-
mov, je dobro poznana. ∞edalje jasnej∏a slika geografskih distribucij posameznih vej evolucijskega
drevesa (haploskupin) in mo∫nosti njihovega genetskega datiranja so pomembna orodja pri preu≠e-
vanju ∏irjenja ≠love∏tva, premikov in ∏iritev populacij. V zadnjih 10 000 letih se je zgodilo kar nekaj
takih dogodkov, ki pa so si ≠asovno tako blizu, da populacije, ki so bile vanje vpletene, nosijo tako
zelo podobne Y kromosome, da jih genetsko le te∫ko razlo≠imo med seboj. Kljub temu je mo≠ pod ne-
katerimi pogoji opaziti razlike, ki se lo≠ijo od klasi≠nega modela ∏irjenja populacij, ki velja za evrop-
ski neolitik. Predstavljamo rezultate treh ∏tudij haploskupin ju∫noevropskih populacij. Analize so po-
kazale, da je mo≠ iz ∏uma glavnih paleolitskih in neolitskih migracij iz vzhoda proti zahodu razlo-
≠iti nekatere po-neolitske demografske dogodke. πtudija tudi potrjuje, da je mogo≠e – ob dovolj visoki
lo≠ljivosti – nekatere vzorce kromosomov, ki izvirajo izven Evrope, pripisati seriji prekinjenih proce-
sov znotraj Evrope.

KEY WORDS – Y chromosome; Neolithic; peopling of Europe; population genetics; demographic
expansions

Introduction

The genetic characterization of human populations
has long been recognized as an important and often
indispensable complement to historical research for
the understanding of population stratification, the
reconstruction of migrations and the evaluation of
gene flow. A major leap forward in this field was re-

presented by the possibility of assembling and ana-
lysing genetic data into a phylogenetic perspective.
Here we are concerned with the application of this
approach to population processes that occurred in
the Neolithic and post-Neolithic, as inferred from the
current population distribution of genetic diversity



of the male-specific portion of the human Y chromo-
some (MSY).

The phylogenetic approach takes into account the
sequential accumulation of mutations in a given
stretch of DNA (in this case the MSY) over time. A
mutation in a given DNA position produces a so-cal-
led derived allele at that position. Whenever this
event can be considered unique, and subjects car-
rying the derived allele coexist in the population
with subjects carrying the non-mutated (ancestral)
allele, a so-called Unique Event Polymorphism (UEP)
can be observed (also called biallelic polymorphisms,
as typically only two alleles are observed at a given
position). In this situation, each derived allele be-
comes a genetic marker whose origin can be located
in a time when the ‘parental’ type already existed
and can, in turn, be considered ‘parental’ for other
mutations that appeared later. Graphs that summa-
rize the overall process are called phylogenetic trees,
and they display branches that diverge progressi-
vely, each new branch being defined by a new de-
rived allele in any position along the MSY.

A direct extension of these concepts is that all MSY
copies (each carried by a different subject) bearing
the same derived allelic variant at a given position
can be considered, as a first approximation, descen-
dants of the first one in which that particular muta-
tional event occurred (i.e. have a monophyletic ori-
gin). When considering more than one position on
the same DNA molecule, the particular combination
of allelic variants (the haplotype) thus represents a
record of all the mutational
events that occurred on the li-
neage leading to that haplo-
type. Alleles shared by two
haplotypes testify to their com-
mon ancestry, whereas alleles
which differentiate two haplo-
types show that they belong
to lineages that diverged some
time in the past and, since
then, have accumulated a dif-
ferent series of mutations.

The principles and methods
of phylogenetic reconstruction
from experimental data can
be found in basic books. A ge-
neral consensus has been rea-
ched on the nomenclature of
lineages of the human MSY,
with alternating letters and
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numbers from the deepest to the terminal branches
(Y Chromosome Consortium 2002) (Fig. 1). Each
lineage defined by biallelic markers is referred to
as a haplogroup, whereas the term haplotype has
been restricted to a combination of alleles at Short
Tandem Repeats (STRs, see below).

After a pioneering era, the search for biallelic mar-
kers exploited high-throughput methods that were
first applied to samples representative of the entire
world population and, later, oriented to resolve in
finer detail some specific lineages.

Another important class of markers is represented by
STRs. These include loci with different lengths of the
basic repeat, and extensive searches for developing
them as markers have been performed (Kayser et
al. 2004). Mutation at these loci occurs by the addi-
tion/subtraction of a number of repeats that is one
in the majority of cases. This latter feature fits the
theoretical ‘Stepwise Mutational Model’, which al-
lows us to create expectations for the rate of accu-
mulation of diversity and the distribution of allele
sizes. What matters here is that the overall amount
of STR diversity observed among the carriers of a
specific lineage defined by biallelic markers is a fun-
ction of the time elapsed since the origin of that li-
neage, and this property is exploited to arrive at an
evaluation of the antiquity of that lineage purely on
genetics grounds.

The genetic concepts and tools described above have
been used to search for the genetic signatures that

Fig. 1. Schematic representation of the human MSY phylogenetic tree.
Only the main branches found in Europe are shown. Mutations that iden-
tify each branch are reported above the corresponding line. Letters used
in the unified nomenclature for the main haplogroups are shown on the
right. The positions of the nodes are not proportional to age estimates.
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the Neolithic revolution has left in the male gene
pool of populations of the Mediterranean region and
other areas nearby. However, it has to be empha-
sized that events that occurred in the last tenth of
millennia or later may have left traces that could
only modify the pre-existing repertoire of genetic
markers and their particular geographic distribu-
tions. These were the result of processes occurring
over a much longer time preceding the Neolithic. In
fact, even in the current description of the MSY
phylogenetic tree, most of the markers are older
than 10–15 ky BP, i.e. they were already present in
the populations that experienced the demographic
changes associated with the Neolithic revolution. In
conclusion, the question for the geneticist is whether
a DNA polymorphism which is able to mark a speci-
fic episode indeed exists and is known. In the phylo-
genetic framework, only under some circumstances
one can safely assume that a particular pattern of ge-
netic variation within a single or a group of popula-
tions can be the result of a Neolithic or post-Neolithic
event. These are:

❶ a biallelic marker near to the tip of a branch of
the MSY tree is dated at a time compatible or
younger than the Neolithic or,

❷ no such marker is known but, within an older li-
neage, a subset of populations display a limited
amount of STR variation, as if they had been foun-
ded at a more recent time and by a reduced num-
ber of founders.

We review and discuss here three studies (Di Gia-
como et al. 2004; Cruciani et al. 2007; Luca et al.
2007) that found genetic evidence of demographic
events which occurred after the spread of the Neo-
lithic culture from the Levant and involved Central
and South-Eastern Europe.

Post-Neolithic expansion from the Aegean de-
tected by haplogroup J2f1–M92

Haplogroup J has been considered to represent a sig-
nature of Neolithic demic diffusion associated with
the spread of agriculture (Semino et al. 1996). Di
Giacomo et al. (2004) provided population data
which give insights into the ways in which this ha-
plogroup spread.

Phylogenesis. Haplogroup J can be subdivided into
two major clades J1 and J2 – characterized by the
markers M267 and M172, respectively – plus the rare
paragroup J*(xJ1,J2). Within J2, the analysis of a

multi-repeat deletion in the dinucleotide STR locus
DYS413 (Malaspina et al. 1998) resolves a major
multifurcation of six independent lineages, recently
increased to 11 (Sengupta et al. 2006). This additio-
nal mutational step within J2 enhances the possibi-
lity of performing phylogeographic studies of the
entire J2 sub-haplogroup in the Mediterranean area
(Fig. 2).

Population Data. Data on the overall occurrence of
the entire J haplogroup display an area of high fre-
quencies (>20%) stretching from the Middle East to
the central Mediterranean. A review of the frequency
data on Europe, the Caucasus, Iran, Iraq and North
Africa reveals that, in the Mediterranean, this haplo-
group is mainly confined to coastal areas. The high
frequencies in Turkey, Jewish and non-Jewish Middle
Eastern populations and in the Caucasus, identify
the fertile crescent and the east Mediterranean as
the focal area for the westward dispersal of the hap-
logroup. However, the data agree in showing that
this haplogroup did not leave a strong signature in
the peoples of the northern Balkans and central
Europe, this being the most likely route under the
demic diffusion model for the entry of agricultura-
lists into the European continent north to the Alps.
Instead, the raw frequency data from within the Ibe-
rian, Italian and Balkan peninsulas are more in line
with alternative routes of westward spread, possibly
maritime.

Internal J diversity. The highest UEP diversity is
observed in Turkey, Egypt and three locations in
southern Europe. The two most derived sub-haplo-
groups typed (J2f1–M92 and J2e–M12) were only
found in Turkey and locations west to it, boosting
the UEP internal diversity. The sub-haplogroup dis-
tribution found in Turkey is similar to that reported
by Cinnioglu et al. (2004).

The UEP diversity within J2 is lower in the Middle
East compared to both Turkey and the European lo-
cations. In conclusion, the UEP diversity of J in Tur-
key and southern Europe does not seem to be a sim-
ple subset of that present in the area where this ha-
plogroup first originated. This finding, also confir-
med in the data by Semino et al. (2004), points to
Turkey and the Aegean as a relevant source for the
J diversity observed throughout Europe.

The contribution of STRs for dating. When com-
bined with the results of 5 STRs, the age returned
for the entire J clade and its confidence interval fell
within the range reported in previous works (39.6
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–10.5 ky BP). Conversely, two of the terminal bran-
ches (J2f–M67 and J2f–M92) turned out to be much
younger, with estimated ages of 4 and 2.6 ky BP, res-
pectively (C.I. 2.4–7.7 and 1.6–4.2, respectively).

Conclusion 1
The dating estimates obtained by Di Giacomo et al.
(2004) are in agreement with the appearance of J1
and J2 in the Levant at the time of the Neolithic agri-
culture revolution. Implicitly, these figures make
these haplogroups of little aid in identifying splits in
population that may have accompanied the west-
ward dispersal of the entire haplogroup.

The data by Di Giacomo et al. (2004) and Semino
et al. (2004) show that J2f1–M92 is predominantly

found in the northern Mediterranean, from Turkey
westward. In particular, the estimates for this latter
sub-haplogroup are barely compatible with its pre-
sence among the early Levantine agriculturalists.
Thus the most likely explanation is the emergence of
J2f1 in the Aegean area, possibly during the popula-
tion expansion phase also detected by Malaspina et
al. (2001), and coincident with the expansion of the
Greek world up to the European coast of the Black
sea. This scenario would agree with the clustering of
J2f1–M92 chromosomes in the north-west of Turkey
(Cinnioglu et al. 2004).

In summary, this set of data is in agreement with a
major discontinuity for the peopling of southern Eu-
rope. Here, haplogroup J constitutes not only the sig-

nature of a single wave-of-advance
from the Levant but, to a greater ex-
tent, also of the expansion of the
Greek world, with an accompanying
novel quota of genetic variation
produced during its demographic
growth. Recently Cadenas et al.
(2007) described similar evidence
concerning haplogroup J1–M267 as
a marker of the Neolithic spread
from the fertile crescent to the South
Arabian peninsula.

Post-Neolithic expansion from
within the Balkans detected by
haplogroup E–V13

Cruciani et al. (2007) provided de-
tailed population data on the distri-
bution of E–M78 binary sub-haplo-
groups defined by ten UEPs in 81
populations mainly from Europe,
western Asia and Africa. In order to
obtain estimates of the internal di-
versity and coalescence age of E–
M78 sub-haplogroups and their asso-
ciated human migrations and demo-
graphic expansions, a set of eleven
microsatellites was also analyzed.
The same set of microsatellites was
also analyzed in a sample of Y chro-
mosomes belonging to the haplo-
group J–M12. These results not only
provide a refinement of previous
evolutionary hypotheses based on
microsatellites alone, but also well
defined time frames for different mi-
gratory events that led to the disper-

Fig. 2. Top. Phylogenetic arrangement of lineages within haplo-
group J, as analysed by Di Giacomo et al. (2004). Other internal
lineages (Y Chromosome Consortium 2002; Sengupta et al. 2006)
are not shown. The positions of the nodes of the tree are according
to age estimates (Di Giacomo et al. 2004) and are marked on the
lower bar (0 = present). Bottom. Same phylogenetic tree as above
superimposed onto geography, to show the main routes of disper-
sal of the different lineages. The origin of the entire J haplogroup
was arbitrarily placed in the fertile crescent and only south and
westward dispersals are outlined. For simplicity, J2–M12 and J2–
M47 are not shown. The endpoints of each line are schematic and
do not represent exclusive directions of migration (e.g. J1–M267 is
found not only in the Arabian Peninsula, but also in other areas
where J is present).
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sal of these haplogroups and sub-haplogroups in the
Old World.

Phylogenesis. By analyzing a worldwide sample of
6501 male subjects, 517 chromosomes belonging to
haplogroup E–M78 were identified, more than twice
the number found in a previous study (Cruciani et
al. 2004). These chromosomes have been further
analyzed for 10 biallelic markers. Four sub-haplo-
groups were either rare or absent in the global sam-
ple, while the other haplogroups/paragroups were
relatively common.

Population data and dating. The subdivision of
E–M78 in the six common major clades revealed a
pronounced geographic structuring: haplogroup E–
V65 and the paragroups E–M78* and E–V12* were
observed mainly in northern Africa, haplogroup E–
V13 was found at high frequencies in Europe, and
haplogroup E–V32 was observed at high frequencies
only in eastern Africa. The only haplogroup showing
a wide geographic distribution was E–V22, relatively
common in north-eastern and eastern Africa, but also
found in Europe, western Asia, up to southern Asia.

The peripheral geographic distribution of the most
derived sub-haplogroups with respect to north-east-
ern Africa, as well as the results of quantitative ana-
lysis of UEP and microsatellite diversity, are strongly
suggestive of a north-eastern African origin of E–
M78. The evolutionary processes that determined
the wide dispersal of the E–M78 lineages from north-
eastern Africa to other regions can then be addres-
sed.

Previous studies on the Y chromosome phylogeogra-
phy have revealed that central and western Asia
were the main sources of Palaeolithic and Neolithic
migrations contributing to the peopling of Europe
(Underhill et al. 2000; Wells et al. 2001). The mole-
cular dissection of E–M78 contributes to the under-
standing of the genetic relationships between north-
ern Africa and Europe. Several lines of evidence sug-
gest that E–M78 sub-haplogroups E–V12, E–V22 and
E–V65 were involved in trans-Mediterranean migra-
tions directly from Africa. These haplogroups are
common in northern Africa, where they probably
originated, and are observed almost exclusively in
Mediterranean Europe, as opposed to central and
eastern Europe. Also, among the Mediterranean po-
pulations, they are more common in Iberia and
south-central Europe than in the Balkans, the natu-
ral entry-point for chromosomes coming from the
Levant. Such findings are hardly compatible with

the south-eastern entry of E–V12, E–V22 and E–
V65 haplogroups into Europe. Upper limits for the
introduction of each of these haplogroups in Europe
are given by their estimated ages (18.0, 13.0 and 6.2
ky BP, respectively), while lower bounds should be
close to the present time, given the lack of internal
geographic structuring.

Haplogroup E–V13 is the only E–M78 lineage that
reaches the highest frequencies outside Africa. In
fact, it represents about 85% of European E–M78
chromosomes, with a clinal pattern of frequency di-
stribution from the southern Balkan peninsula
(19.6%) to western Europe (2.5%) (Fig. 3). The same
haplogroup is also present at lower frequencies in
Anatolia (3.8%), the Near East (2.0%) and the Cau-
casus (1.8%). In Africa, haplogroup E–V13 is rare,
being observed only in northern Africa at a low fre-
quency (0.9%). The European E–V13 microsatellite
haplotypes are related to each other to form a near-
ly perfect, star-like network, a likely consequence of
rapid demographic expansion (Jobling et al. 2004).
The age of the European E–V13 chromosomes turns
out to be 4.0–4.7 ky BP. On the other hand, when
only E– V13 chromosomes from western Asia are
considered, the resulting network does not show
such a star-like shape, and a much earlier age of
11.5 ky BP (95% C.I. 6.8–17.0) is obtained. These re-
sults present the possibility of recognizing time win-
dows for i) population movements from the E–M78
homeland in north-eastern Africa to Eurasia, and ii)
population movements from western Asia into Eu-
rope and, later, within Europe.

The most parsimonious and plausible scenario is that
E–V13 originated in western Asia about 11 ky BP,
and its presence in northern Africa is the result of a
more recent introgression. Under this hypothesis, E–
V13 chromosomes sampled in western Asia and their
coalescence estimate detect a likely Palaeolithic exit
from Africa of E–M78 chromosomes devoid of the
V13 mutation, which later occurred somewhere in
the Near East/Anatolia. The refinement of location
for the source area of such movements and associ-
ated chronologies attained by Cruciani et al. (2007)
may be relevant to controversies on the spread of
cultures (and languages) between Africa and Asia in
the corresponding timeframes (Bellwood 2004; Ehret
et al. 2004).

Two haplogroups support the same scenario.
As to a western Asia-Europe connection, the data
suggest that western Asians carrying E–V13 may
have reached the Balkans anytime after 17.0 ky  ago,
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but expanded into Europe not earlier
than 5.3 ky ago. Accordingly, the allele
frequency peak is located in Europe,
whereas the distribution of microsatel-
lite allele variance shows a maximum
in western Asia. Based on previously
published data discussed above, Cru-
ciani et al. (2007) observed that ano-
ther haplogroup, J–M12, shows a fre-
quency distribution within Europe si-
milar to that observed for E–V13. In
order to evaluate whether the present
distribution of these two haplogroups
can be the consequence of the same
expansion/dispersal microevolutionary
event, the two frequency distributions
in Europe were compared. A high and
statistically significant correspondence
between the frequencies of the two ha-
plogroups (r = 0.84, 95% C.I. 0.70–
0.92) was observed. A similar result
(r = 0.85, 95% C.I. 0.70–0.93) was ob-
tained when the series was enlarged
with the J–M12 data from Bosnia, Cro-
atia and Serbia (Marjanovi≤ et al.
2005) matched with the frequencies
of E–M78 cluster α (Peri≠i≤ et al. 2005) as a proxy
for haplogroup E–V13.

Finally, tetranucleotide microsatellite data were used
in order to obtain a coalescence estimate for the J–
M12 haplogroup in Europe. By taking into conside-
ration two different demographic expansion models,
age estimates very close to those of E–V13 were ob-
tained, i.e. 4.1 ky BP (95% C.I. 2.8–5.4 ky BP) and
4.7 ky BP (95% C.I. 3.3–6.4 ky), respectively.

The overall view was confirmed by subsequent works
aimed at clarifying the peopling of Crete. According
to Martinez et al. (2007) E–M78 cluster α chromo-
somes (which largely overlap E–V13) may have rea-
ched Crete as a result of gene flow from mainland
Greece during and/or after the Neolithic. King et al.
(2008) dated the expansion of E–V13 chromosomes
in Crete at 3.1 ky BP, “arguably reflecting the pre-
sence of a mainland Mycenaean population in
Crete”. Also, the V13 marker is able to rule out re-
cent genetic affinities between Crete and Egypt,
where E chromosomes are mainly devoid of V13.

Conclusion 2
The congruence between frequency distributions,
shape of the networks, pair-wise haplotypic differ-
ences and coalescent estimates point to a single

evolutionary event at the basis of the distribution
of haplogroups E–V13 and J–M12 within Europe, a
finding never appreciated before. These two hap-
logroups account for more than one fourth of the
chromosomes currently found in the southern Bal-
kans, underlining the strong demographic impact of
the expansion in the area.

At least four major demographic events have been
envisioned for this geographic area, i.e. the post-Last
Glacial Maximum expansion (about 20 ky BP) (Ta-
berlet et al. 1988; Hewitt 2000), the Younger Dryas-
Holocene re-expansion (about 12 ky BP), the popu-
lation growth associated with the introduction of
agricultural practices (about 8 ky BP) and the de-
velopment of Bronze technology (about 5 ky BP).
Though large, the confidence intervals for the coale-
scence of both haplogroups E–V13 and J–M12 in
Europe exclude the expansions following the Last
Glacial Maximum, or the Younger Dryas. The esti-
mated coalescence age of about 4.5 ky BP for haplo-
groups E–V13 and J–M12 in Europe (and their C.I.s)
would also exclude a demographic expansion asso-
ciated with the introduction of agriculture from Ana-
tolia and would place this event at the beginning of
the Balkan Bronze Age, a period that saw strong
demographic changes as clearly seen in the archaeo-
logical record. The arrangement of E–V13 and J–M12

Fig. 3. Map of the observed haplogroup E–V13 frequencies (Cru-
ciani et al. 2007).
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frequency surfaces appears to fit the expectations
for a range expansion in an already populated terri-
tory. Moreover, similarly to what Peri≠i≤ et al. (2005)
found for the E–M78 network, the dispersion of E–
V13 and J–M12 haplogroups seems to have mainly
followed the rivers connecting the southern Balkans
to north-central Europe, a route that had already has-
tened by a factor of 4–6 the spread of the Neolithic
to the rest of the continent (Davison et al. 2006).

Post-Neolithic expansion within Central Europe
detected by three haplogroups

Luca et al. (2007) explored the MSY diversity in five,
closely spaced Czech population samples. The hap-
logroups P–DYS257*(xR1a) and R1a–SRY10831 estab-
lish a major divide across central Europe, initially
identified with a line roughly extending from the
Adriatic to the Baltic (Malaspina et al. 2000). This
line separates high frequencies of R1a–SRY10831 to
the East from low frequencies to the West, with an
opposite trend for P–DYS257*(xR1a). Kayser et al.
(2005) found this sharp genetic boundary to coin-
cide with the German-Polish border, and interpreted
it as the result of massive population movements as-
sociated with World War II, superimposed on pre-exi-
sting continent-wide clines. The Czech Republic ap-
pears to be affected by a much smoother frequency
shift, if any, supporting the interpretation of a very
recent origin of the German-Polish discrepancy.

Overall, the haplogroup frequencies identify the
Czech population as one influenced to a very mode-
rate extent by genetic inputs from outside Europe in
the post-Neolithic and historical times. It thus may
represent an ideal population to draw inferences on
geographically confined processes that might also
have occurred in other parts of central Europe.

Inferences based on STR variation in the three most
common haplogroups obtained with coalescent me-
thods deserve careful evaluation. First, even though
sampling was carried out in a limited geographic
area, it returned age estimates for I–M170, P–
DYS257*(xR1a) and R1a–SRY10831 similar to those
obtained in reports with a wider geographical cove-
rage (approximately 500, 400 and 350 generations
ago, respectively). Conservatively, one can simply
conclude that the Czech population harbours a large
part of the STR variation generated in each haplo-
group. The ages of the three most common haplo-
groups turned out to be largely overlapping, and
compatible with their presence during or soon after
the Last Glacial Maximum.

However, a local signal emerged from the distribu-
tion of this diversity, i.e. that of a fast and recent po-
pulation growth, which persists even after relaxing
the prior assumptions of the dating method and is
similar for the three haplogroups. This is summari-
zed by the parameters alpha (rate of population
growth, 0.023, 0.031 and 0.032 for I–M170, P–
DYS257*(xR1a) and R1a–SRY10831, respectively) and
beta (beginning of population growth, 97, 150 and
125 generations ago, respectively) and their relati-
vely narrow confidence intervals (up to 1.5 fold the
average). Estimation of the beta parameter most li-
kely locates the beginning of this process in the 1st

millennium BC, with confidence intervals that are
barely compatible with the archaeologically docu-
mented introduction of Neolithic technology in this
area (Haak et al. 2005). At least for the female lin-
eage, these authors found a little genetic contribu-
tion to the present European gene pool from the
first farmers settled in the area. Independently of
the relevance of these data for reconstructing the ge-
netics of Europe in the early Neolithic (Barbujani
and Chikhi 2006), the central value for population
growth coincides with a later period of repeated
changes in the material cultures in this geographic
region, driven by the development of metal techno-
logies and the associated social and trade organiza-
tion.

Conclusion 3
The combined use of UEP and STR markers
allowed the exploration of different time horizons
for the age of molecules and for the process of pop-
ulation growth (Torroni et al. 2006). In fact, the
data for the Czech population favour a model in
which the age of the most common MSY molecules
could be separated from consistent population
growth. Similar results have been obtained for
Lithuania (Kasperaviciute et al. 2004). Both regions
lie at the north-western and northern edge, respecti-
vely, of the putative homeland (central and south-
eastern Europe) of an aboriginal quota of the mole-
cular MSY diversity. This offers an unprecedented
opportunity to test alternative models for a continen-
tal pattern of diversity which is arranged along the
southeast-to-northwest axis. The question of whether
this could be the result not only of a single demic dif-
fusion, but also of the demographic increases affec-
ting pre-existing local gene pools is still open. Exam-
ples of the recent growth of pre-existing gene pools
that add complexity to the simple demic diffusion
models, are provided by mtDNA haplogroup HV and
H1 (Achilli et al. 2004), as well as Y chromosomal
haplogroup R–SRY2627 (Hurles et al. 1999).
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Concluding remarks

The build-up of present day male-specific Y chromo-
some (MSY) diversity can be viewed as an increase
in complexity, due to the repeated addition of new
variation to the pre-existing background by two main
mechanisms: the immigration of differentiated MSY
copies from outer regions, and the accumulation of
novel MSY variants generated by new mutations in
loco. Recently, Sengupta et al. (2006) pointed out
that combining highly resolved phylogenetic hierar-
chy, haplogroup internal diversification, geography
and expansion time estimates can lead to the appro-
priate diachronic partition of the MSY pool. The DNA
content of the MSY ensures that abundant diversity
exists to proceed a long way in this process of phylo-
geographic refinement, eventually leading to a level
of resolution for human history comparable with, or
even greater than, that achieved by mitochondrial
DNA (Torroni et al. 2006).

In addition, environmental or cultural transitions are
usually considered to be the basis of dramatic chan-

ges in the size of human populations. These changes,
too, are expected to leave a distinct signature in the
genetic pools of the populations that experienced
them. Even in the absence of known markers that
are able to qualitatively mark these episodes, quanti-
tative analysis is feasible and can sometimes lead to
robust inferences.

Here we show that a growing body of work conver-
ges in disclosing a further level of complexity in the
genetic landscape of central and south-eastern Eu-
rope. This appears to be, to a large extent, the conse-
quence of a recent population increase in situ, rather
than the result of a mere flow of western Asian mi-
grants during the early Neolithic.
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Introduction

The past few years have seen the publication of a
number of papers in which human reactions to cli-
mate forcing at the time of the 8200 calBP ‘climate
event’ have been discussed. These have focused not
only on potential implications for contemporaneous
Neolithic communities in the Eastern Mediterranean,
and its possible outcome on Neolithisation processes
(Weninger et al. 2005; 2006), but have also consi-
dered temporal correlations with developments in
Late Neolithic Cilicia and the Balikh valley (Clare et
al. in press), as well as Mesolithic and/or transitio-
nal Neolithic cultures in western, north-western, cen-
tral and south-eastern parts of Europe (Weninger et
al. this volume; Weninger et al. 2007; Budja 2007).

In the following, emphasis is on the geographical
region of south-western Anatolia (ancient Pisidia),
which in the late seventh millennium calBC was a
centre of emerging ‘western’ painted pottery (Hacı-
lar) traditions1. Excavations at four contemporane-
ous sites in Pisidia (Hacılar, Kuruçay Höyük, Höyü-
cek Höyük, Bademagacı Höyük) have produced evi-
dence for the erection of fortifications, episodes of
destruction through burning, and large scale confla-
grations, all of which coincide with the 8200 calBP
‘climate event’. In this paper it is argued that these
may be connected with episodes of warfare triggered
by the effects of altered climatic conditions in the
late seventh millennium calBC.

ABSTRACT – This paper proposes an association between climate forcing connected with the 8200
calBP ‘climate event’ and a postulated phase of internecine warfare and population collapse at Late
Neolithic/Early Chalcolithic sites in Pisidia, southwestern Turkey. A summary of this evidence is pro-
vided and a hypothetical scenario considered in the context of contemporaneous developments in
neighbouring regions.

IZVLE∞EK – V ≠lanku predlagamo povezavo med klimatskimi anomalijami – 8200 calBP ‘klimatskim
dogodkom’ in postulirano fazo morilskih spopadov in populacijskega kolapsa v pozno neolitskih/
zgodnje halkolitskih najdi∏≠ih v Pisidiji, v jugozahodni Tur≠iji. Predstavljeni so dokazi ter razmislek
o hipoteti≠nem scenariju dogajanja v kontekstu so≠asnega razvoja v sosednjih regijah. 

KEY WORDS – 8200 calBP ‘climate event’; Anatolia; warfare; GIS-analysis; Neolithisation

1 At roughly the same time, the ‘eastern’ painted ware tradition, or Halaf culture, was developing under the influence of Hassuna
and Samarra in the Middle Euphrates region (cf. Cruells & Nieuwenhuyse 2004).
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Although a causal relationship between prehistoric
warfare and climate change is certainly nothing
new, and has been discussed for a number of years
by researchers with a focus on the American South-
west (e.g. Haas 1990; Haas and Creamer 1993; Le-
Blanc 1999), as far as we are aware, this is the first
time that such a hypothesis has been proposed for
the Late Neolithic/Early Chalcolithic period in the
Anatolian landscape of Pisidia.

Climate change around 8200 calBP

The period around 8200 calBP is marked by distinct
climate change on large, Northern Hemispheric or
even global, scales (for reviews, see Alley et al. 1997;
Mayewski et al. 2004; Rohling and Pälike 2005;
Alley and Ágústsdóttir 2005). In Greenland ice-core
stable oxygen isotope data of the ice itself, there is
a sharp ‘event’ that stands out from a largely ‘stable’
Holocene time-series, and it was first considered as
a widespread abrupt climate change event in Alley
et al. (1997). Based on the recently updated layer-
counted timescale for Greenland ice cores, the apex
of this event is dated at 8190 calBP, with a counting
uncertainty of 47 yr (Rasmussen et al. 2006). Tho-
mas et al. (2007) investigated the event in the ice
cores in great detail, and concluded that it began at
8247 calBP and ended at 8086 calBP, with a central
peak event between 8212 and 8141 calBP. At the
Greenland summit, the observed oxygen isotope ano-
maly may imply about 6 ± 2 °C cooling (Alley et al.
1997).

The North Atlantic record

The 8200 calBP climate event has been ascribed to
catastrophic flooding from glacial lakes Agassiz and
Ojibway into the North Atlantic during the terminal
demise of the Laurentide ice sheet, dated at 8470 ±
300 calBP (likely due to ice-dam collapse) (Barber
et al. 1999). It was suggested that the freshwater re-
lease into the North Atlantic temporarily reduced, or
even shut down, the formation of North Atlantic
Deep Water (NADW), resulting in reduced oceanic
northward heat transport and consequent cooling
around the North Atlantic (DeVernal et al. 1997;
Alley et al. 1997). Increasingly sophisticated model-
ling studies show good apparent agreement between
the impacts of freshwater-related reduction of NADW
formation and the changes inferred from observa-
tions on hemispheric to global scales, and also that
the climate impacts would develop within a few de-
cades after the freshwater flooding event (Renssen
et al. 2002; 2007; Bauer et al. 2004; Alley and Ágústs-

dóttir 2005; Wiersma and Renssen 2006; LeGrande
et al. 2006).

Studying a marine sediment core from Gardar Drift,
where they can constrain the Iceland-Scotland Over-
flow Water (ISOW) component of NADW, Ellison et
al. (2006) infer from stable oxygen isotope data a
main freshening pulse in the North Atlantic close to
the 8470 calBP timing of the Agassiz/Ojibway flood.
They compare this with ISOW flow rates based on
sortable silt data that are co-registered with their
oxygen isotope data in the same sample archive.
The sortable silt values indicate an onset of ISOW
weakening around 8450 calBP, with a gradual de-
cline leading to the weakest ISOW interval at about
8260–8050 calBP. These results are rather puzzling,
since all models suggest that the NADW (including
ISOW) response would have occurred within a few
decades of the flood. In the models, the NADW slow-
down then results in a sharp cool event around the
North Atlantic. However, in the dataset of Ellison et
al. (2006), there is a first cool spike centred on about
8490 calBP (spanning roughly 8550–8450 calBP),
followed by a more distinct cool event that spans
the interval 8380–8260 calBP. The latter immedi-
ately pre-dates (without overlap) a rapid reduction
to lowest ISOW flow intensity, which spans the inter-
val 8260–8050 calBP (see Figure 3 of Ellison et al.
2006). The data of Ellison et al. (2006) therefore pose
some challenging questions: (1) Why did it take some
two centuries after the main flooding event before
ISOW flow was minimised, when models suggest
there should be an almost instantaneous response?
(2) Why does their main cold event appear to pre-
date the ISOW flow minimum, instead of the expect-
ed reversed or virtually synchronous relationship?
These questions cannot be brushed aside on the basis
of dating uncertainties, since all the records of Ellison
et al. (2006) are co-registered in a single sample ar-
chive, so that relative phase relationships are fixed.

Kleiven et al. (2007) emphasise that ISOW is just one
component of NADW, and that the complete NADW
signature should be considered when comparing
data with models for the 8200 calBP climate event.
They endeavour to do so by studying a marine sedi-
ment core from Eirik Drift, at the southern tip of
Greenland, which records information from the total
combined Nordic Seas overflow. Kleiven et al. (2007)
find a single event of NADW weakening, which they
date between 8380 and 8270 calBP, in close agree-
ment with the main cooling event that Ellison et al.
(2006) correlate to the actual 8200 calBP event. It is
also within dating errors of both the 8247–8086
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calBP age of the cold event in Greenland ice cores
(Thomas et al. 2007) and the 8470 ± 300 calBP age
of the Agassiz/Ojibway flood (Barber et al. 1999).

Kleiven et al. (2007) assert that their results confirm
the scenario of flooding leading to NADW weakening
and consequent climatic cooling (with only minor
delays in between these stages), as seen in model-
ling experiments (e.g. Renssen et al. 2002; 2007;
Bauer et al. 2004; Alley and Ágústsdóttir 2005;
Wiersma and Renssen 2006; LeGrande et al. 2006).
Note that this would imply that the onset of the
gradual ISOW flow reduction at about 8500 calBP
(Ellison et al. 2006) predated by more than a cen-
tury the sharp flood-related ‘8200 calBP’ cool event
(8380–8260 calBP in Ellison et al. 2006). The first
microfossil evidence of surface cooling in fact starts
even earlier, around 8550 cal BP, in the records of
Ellison et al. (2006) (their Figure 3). Even more in-
triguing, the ISOW flow minimum postdates the
main 8380–8260 calBP cold event that Ellison et al.
(2006) correlate to the actual 8200 calBP event, and
hence the period of minimum total composite NADW
influence over Eirik Drift noted by Kleiven et al.
(2007). Clearly, relationships are by no means sim-
ple between the flooding, ISOW intensity at Gardar
Drift, composite NADW intensity at Eirik Drift, and
the (potentially complex) climate responses. While
the short and sharp composite NADW reduction at
Eirik Drift would seem to be related to the flooding
event in a manner expected from modelling experi-
ments (Kleiven et al. 2007), the Gardar Drift records
of ISOW seem to be telling us about more subtle un-
derlying changes, which span some 5 centuries from
about 8500 calBP until the recovery of ISOW flow
intensity at around 8000 calBP (Ellison et al. 2006).
The state of knowledge should not be seen as ‘mud-
dled’ or ‘confused’, but instead as a developing rich-
ness of information that will eventually lead towards
a comprehensive understanding of climate change in
the times around 8200 calBP.

Reviewing high-quality palaeoclimate records (draw-
ing on the wider Holocene overview of Mayewski
et al. 2004), and focusing on co-registered relation-
ships between statistically significant anomalies,
Rohling and Pälike (2005) established for the first
time that the actual short, sharp 8200 calBP event
occurred ‘embedded’ within a broader underlying
climate anomaly. The broad anomaly was found to
span 5 to 6 centuries, between about 8600/8500
and 8000 calBP, an interval similar to that of the
entire ISOW anomaly of Ellison et al. (2006), as no-
ted by those authors. The broad underlying anomaly

forms part of a distinct repeating pattern of anom-
alies during the Holocene, marked by glacier expan-
sions on a global scale; the well-known Little Ice Age
of AD 1400–1900 forms the most recent example
(Mayewski et al. 2004). Given that there clearly are
two mechanisms at play, one causing the repeating
pattern of anomalies during the Holocene, and the
other a ‘climatic accident’ (the Agassiz/Ojibway flood),
attribution of any record to the actual 8200 cal BP
climate event has to be performed with the utmost
caution (Rohling and Pälike 2005). A sound way
forward is to carefully document patterns of change
through an extended interval from about 9000 to
7000 calBP, to distinguish longer-term changes
between about 8600/8500 and 8000 calBP from
the sharp, short actual 8200 calBP event that has a
Greenland ice-core age of about 8250–8080 cal BP
(Thomas et al. 2007).

The Aegean record

The present paper is specifically concerned with the
Aegean/Levantine region, and the regional expres-
sions of climate change around 8200 calBP are here
discussed within the context of a key record for iden-
tifying Holocene climate anomalies (Rapid Climate
Change events, or RCCs, after Mayewski et al. 2004)
in the eastern Mediterranean region, based on micro-
fossil assemblages in marine sediment core LC21
(Rohling et al. 2002a). LC21 was recovered from
the SE Aegean Sea, on the boundary between the
north-south extended Aegean Sea and the west-east
extended Levantine Sea, which is a sensitive loca-
tion for the recording of expansions and contrac-
tions of the cooler Aegean signature relative to the
warmer Levantine signature.

Changes in the assemblages of marine unicellular
zooplankton microfossils (planktonic foraminifera)
in sediment core LC21 were used to determine a Ho-
locene history of relative surface-water temperature
fluctuations (Rohling et al. 2002a). Mapping of the
distribution of the same assemblages in core tops
from the Aegean Sea allowed rough calibration of
the relative changes into more quantitative esti-
mates of sea surface temperature change. This work
revealed a pattern of three main Holocene RCCs
that were associated with temperature drops of the
order of 2–3 °C in the SE Aegean region, notably in
winter (Rohling et al. 2002a). Rohling et al. (in
press) corroborate this initial estimate by similar val-
ues from statistically more robust calibrations of the
faunal changes using an Artificial Neural Network
approach (for method, see Hayes et al. 2005) (Fig.



Fig. 1. After Rohling et
al. (in press). Compila-
tion of the Holocene
non-sea-salt [K+] and
sea-salt [Na+] series for
the GISP2 ice core from
Greenland (O’Brien et
al. 1995; Mayewski et al.
1997), with 200-year
bandpass filters, along
with the sea surface re-
constructions for the SE
Aegean Sea from plank-
tonic foraminiferal
abundance data for se-
diment core LC21. The
qualitative warm spe-
cies percentage record
is the same as that
shown in Rohling et al. (2002a). An artificial neural network (ANN) technique is used to transform the
faunal abundance data into records of winter, summer, and annual mean sea surface temperature. The
technique and its core-top calibration set are fully explained in Hayes et al. (2005). Note that the records
are presented on the left-hand side versus age in years Before 2000 CE (= yr B2K), which is the conven-
tionally used ice-core reference datum, as well as (right-hand side) versus age in years CE/BCE (as used
throughout this volume). The age of the Minoan eruption is indicated after Friedrich et al. (2006).

Lee Clare, Eelco J. Rohling, Bernhard Weninger, Johanna Hilpert

68

1). Further to the north in the Aegean Sea, cooling
may have been a little bit more intense (Rohling et
al. in press). Contemporaneous cooling events of
similar magnitude are known from the western Me-
diterranean, where they were quantified with organ-
ic geochemical techniques (Cacho et al. 2001).

Rohling et al. (2002a), Mayewski et al. (2004), and
Rohling and Pälike (2005) have placed the Aegean
record of RCCs within a wider framework of climate
variability, and strong agreement was found be-
tween the Aegean RCCs and the more intense Holo-
cene events found both throughout the North Atlan-
tic region, and further afield. Besides global glacier
advances, the Holocene RCCs are also marked by
distinct increases in the concentration of K+ ions
(i.e. [K+]) in the GISP2 ice core from Greenland
(O’Brien et al. 1995; Mayewski et al. 1997; 2004)
(Fig. 1). Potassium transport to the Greenland ice
sheet is strongly related to the late winter-spring in-
tensity of the atmospheric high-pressure conditions
over Siberia (Meeker and Mayewski 2002), so that
enhanced [K+] within the RCCs suggests an inten-
sification of Eurasian winter conditions. The Holo-
cene RCCs are also characterised by peaks in the
sea-salt [Na+] series from the GISP2 ice core (Fig. 1).
These sea-salt [Na+] variations reflect the intensity of
the Icelandic Low (Meeker and Mayewski 2002). An
intensified Icelandic Low causes intensification of
onshore winds to Greenland, so that sea ice stays
longer each season, and persists more from season

to season. The inferred increase of North Atlantic
sea-ice extent and duration during the Holocene
RCCs is supported by concomitant increases in the
Holocene, most likely sea-ice transported, ice-rafted
debris concentrations in North Atlantic sediments
during the RCCs (Bond et al. 2001). Mangini et al.
(2007) presented a detailed composite speleothem
record from Spannagel Cave, central Alps, which dis-
plays a temporal structure similar to that of records
of North Atlantic hydrographic/sea-ice variations, as
obtained from ice-rafted debris counts in marine se-
diment cores (Bond et al. 2001) and supported by
the GISP2 ice-core [Na+] series (Fig. 1). The main
RCCs in this speleothem record may be associated
with winter cooling of roughly 3 °C, although Man-
gini et al. (2007) argue that their oxygen isotope
data are better considered as a function of precipita-
tion origin rather than temperature. The combined
information demonstrates a significant correlation
between terrestrial and marine palaeoclimate re-
cords at the time of Holocene RCCs, with an empha-
sis on winter-time perturbations.

The cooling events in the Aegean Sea have been
ascribed to intensification and frequency increase of
wintertime northerly outbreaks of cold polar and
continental air over the basin, relative to the present
(Rohling et al. 2002a). Such outbreaks still occur
today, and for a summary and data of such an event
in December 2001, we refer to Casford et al. (2003;
and below). The northerly outbreaks are a conse-
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quence of the Mediterranean’s latitudinal position
and its mountainous northerly margin, which exert
an important control on circulation and water-mass
transformations in the Mediterranean Sea, and con-
temporaneous cooling events have been found in
the Adriatic Sea and in the western Mediterranean
(Rohling et al. 1997; 2002b; Casford et al. 2001;
Cacho et al. 1999; 2000; 2001; Frigola et al. 2007).
To understand the relationship between the fre-
quency and intensity of wintertime northerly out-
breaks over the Mediterranean and the climatic pat-
terns inferred from proxy records from the wider
northern hemisphere (particularly the Greenland ice
sheet), we first consider the main drivers behind
the general climatic conditions over the region.

During summer, climate over the eastern sector of
the eastern Mediterranean is dominated by north-
ward displacement of North African subtropical high-
pressure conditions, causing widespread drought.
The Aegean Sea then comes under the influence of
northerly winds (‘Etesians’), due to the extension of
the deep monsoon Low of NW India over the Iranian
highlands and Anatolia. Although this semi-perma-
nent extension of the monsoon low causes local de-
pression formation around Cyprus and the Middle
East, dry summer conditions prevail due to descent
in the upper troposphere that is related to the in-
tense Asian summer monsoon (Rodwell and Hos-
kins 1996; Trigo et al. 1999).

During winter, the subtropical conditions are dis-
placed southward, and polar/continental conditions

expand southward from the North. Low surface-pres-
sure conditions over the central to eastern Mediter-
ranean develop as a consequence of the high sea-
surface temperatures relative to the surrounding
land masses, fuelled by the high thermal capacity of
the basin’s water masses (Lolis et al. 2002). Inter-
actions between this Mediterranean Low and north-
eastward extension of the Azores High (over Iberia,
France, and southern Britain), or westward ridging
of the Siberian High towards NW Europe and south-
ern Scandinavia (Maheras et al. 1999; Lolis et al.
2002), drive intense northerly flows of cold and dry
air masses towards the Mediterranean basin, which
are channelled through valleys in the mountainous
topography of the northern Mediterranean margin.
Channelling of polar and continental airflows
through the lower Rhone Valley towards the Gulf of
Lyons gives rise to the ‘Mistral’, while similar flows
towards the Adriatic and Aegean Seas cause the
‘Bora’ and ‘Vardar’ (Fig. 2). These wintertime out-
bursts of polar and continental air cause intense eva-
poration and associated cooling of the sea surface
(e.g. Leaman and Schott 1991; Saaroni et al. 1996;
Poulos et al. 1997; Maheras et al. 1999; Casford et
al. 2003; and references therein).

The enhanced potassium accumulation in the Green-
land ice sheet during Holocene RCCs (Fig. 1) sug-
gests an intensified late winter-early spring Siberian
High (Meeker and Mayewski 2002). Given that
expansion and westward ridging of the Siberian
High are important processes controlling northerly
outbreaks over the Mediterranean (Maheras et al.

1999; Lolis et al. 2002), we
infer that the enhanced Sibe-
rian High intensity during
RCCs led to an increase in the
frequency and intensity of
northerly air outbursts over
the Mediterranean (notably
the Aegean). This would offer
a realistic mechanism to ex-
plain the observed episodes of
about 2–3 °C winter sea sur-
face cooling. Here, it should
be emphasised that mean win-
ter sea-surface cooling by such
an amount implies significant
atmospheric forcing, because
the well-mixed surface ocean
has very high thermal inertia.
Over land, therefore, the im-
pacts should be expected to
have been much sharper and

Fig. 2. Schematised map showing a) the location of Hudson Bay; b) Ice-
land Low, Azores High, and Siberian High pressure zones; c) the position
of core LC 21; and d) intense cold northerly airflow over Western, Cen-
tral and Eastern Europe in the winter months.
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more pronounced, especially at altitude and further
inland, away from the moderating influence of open
sea (i.e. away from ‘maritime’ and into more ‘conti-
nental’ climate conditions). Also, the climatic effects
over land may have consisted of highly variable con-
ditions with considerable extremes, which become
‘smoothed out’ by long time-integration in the sea.

The main RCCs recognised in the Aegean Sea record
of core LC21 are found at about 8600–8000 calBP,
6300–5500 calBP, and 3300–2600 calBP (Fig. 1).
The duration of the first of these is well established
at 5 to 6 centuries (Mercone et al. 2000; Casford et
al. 2007), and it evidently forms part of a repeating
RCC pattern during the Holocene. The GISP2 data
(Fig. 1) clearly indicate that the Little Ice Age (LIA)
is part of this repeating pattern, but the giant sedi-
ment corer used to recover core LC21 proved too
crude a tool to recover this very recent (waterlog-
ged, ‘fluffy’) sediment. As yet, no sharp culmination
of the 8600–8000 calBP cool anomaly associated
with the actual 8200 calBP event has been found in
the records, which might be (unlikely) because of
insufficient temporal resolution, or because further
study of other indicators with different sensitivities
is needed to record it. To understand the regional
impact of enhanced frequency/intensity of northerly
air outbreaks over the Aegean Sea, it is worth consi-
dering weather and impact reports for recent events,
and historical reports for the LIA.

Modern meteorological analogies

In December 2001, several weeks of intermittent
northerly winter outbreaks caused serious disrup-
tions around the Black Sea-Aegean Sea region. The
severe winter weather included sustained periods of
sub-zero temperatures, snow-storms and blizzards,
heavy rains, and strong winds (e.g. CNN weather,
19 December 2001). Aboard the German Research
Vessel Meteor, air temperatures down to –1 or –2 °C
were recorded in very strong (force 8, gusting 9) NE
winds (Casford et al. 2003). Athens and Istanbul re-
ceived about 30 cm of snow, and city governor Erol
Cakir declared that conditions in Istanbul amounted
to a ‘national disaster’ (Telegraph). In Larissa, Greece,
night temperatures plummeted to a minimum of
–20.2 °C, and more than 300 villages in northern
and central Greece were snowed in, while airports
and schools were closed in the North. In Bulgaria,
heavy snowfall cut power lines in Bulgaria, while
frosts cut off water supplies (World Weather News).
The picture that emerges for the December 2001–

January 2002 event portrays intermittently very
heavy precipitation (both rain and snow), severe
storms, and severe frosts (certainly for this region).

Our combined data suggest that such events were
much more intense/frequent during the Holocene
RCCs than they are today. This notion is further sup-
ported by a review of historical evidence for the peri-
ods 1675–1715 (Late Maunder Minimum) and 1780–
1830 (Early Instrumental Period), key parts of the
Little Ice Age during which Europe experienced sig-
nificant cooling (Xoplaki et al. 2001). The majority
of the documentary sources for these periods was
found to refer to winter, which is the critical season
for the eastern Mediterranean because it is normally
wet and represents the early growing season. Re-
lative to the present, these periods show signifi-
cantly more cold/severe winters and springs, signi-
ficant increases in precipitation during winter, and
significantly more occurrences of winter drought
(Xoplaki et al. 2001). Although the latter two may
sound paradoxical, they simply reflect inter-annual
variability within a context of significantly increased
winter extremes. The study highlights the year 1700,
when it is documented that snow cover remained
present on the Cretan mountains throughout the
year. Xoplaki et al. (2001) also report a rather com-
mon association between the extreme conditions
and flooding, crop failure, famine, and deaths of ani-
mals and people. The main synoptic (= weather) si-
tuations responsible for cold and snowfall over the
region were generally characterised by north-north-
westerly or north-easterly airflow, with high pres-
sure over northern Europe, and lower pressure over
the central or eastern Mediterranean (Xoplaki et al.
2001).

The framework of the interval 8600–8000
calBP

Based on the above, we can build a speculative fra-
mework regarding the climatic impacts expected
around the Aegean region in the period 8600–
8000 calBP. Winter conditions would have been
characterised by much more pronounced extremes
than today, and the LIA examples suggest that very
extensive rainfalls and snowfalls should be expect-
ed, which would have given rise to problems with
crops and grazing, as well as larger issues such as
flooding and the attendant potential destabilisation
of hillsides and of mud-brick dwellings. These aspects
would have been exacerbated by frequent, sustained,
and very significant frosts. During other winters,
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conditions may have remained very dry, again with
considerably detrimental effects on crops and graz-
ing. Severe winds/gales are also expected more fre-
quently than today. This spectrum of extreme con-
ditions would have been considerably amplified at
a distance from the coasts (away from the climate
moderating effects of open sea), and especially at
altitude. Overall, this analysis would suggest a con-
siderable amount of pressure on resources, and ge-
neral environmental stress during the RCC of 8600–
8000 calBP, with a (not yet regionally documented)
potential culmination between about 8250 and 8080
calBP.

The archaeology of warfare

Discussions on the origins of human warfare can be
traced back to the 17th and 18th centuries, to Tho-
mas Hobbes and Jean Jacques Rousseau, respecti-
vely. Whereas in ‘Leviathan’ (1651) Hobbes pro-
poses that the natural human condition was syn-
onymous with a violent primitive plight, characte-
rised by endemic war, murderous feuds, and the
struggle for the preservation of personal gain, lib-
erty, reputation, and safety, Rousseau proclaims in
his ‘Discourse of the Origins and Foundation of
Inequality among Mankind’ (1755) a totally oppo-
site myth. Instead, he argues that warfare only
emerged following the inception of agriculture,
which in turn led to demographic growth, more
complex forms of social organisation, the concept of
private property, and ultimately, state coercion (see
Keeley 1996.5–8; Gat 2006.5–6). Meanwhile, it is
generally accepted that archaeological evidence for
warfare first becomes overtly apparent from the Neo-
lithic (e.g. Roper 1975; Fry 2006; Hamblin 2006),
although Rousseau’s myth of the non-bellicose hun-
ter-gatherer can certainly no longer be upheld (cf.
Keeley 1996).

Signatures for warfare in the archaeological record
are manifold, and include the construction of forti-
fied settlements by means of walls and palisades,
the erection of sites in strategic defensive locations,
line-of-sight connections between contemporaneous
sites, and the occurrence of settlement clusters sepa-
rated by buffer zones (‘no-man’s-land’). Further, the
occurrence of weapons and military paraphernalia,
burial information (mass graves, warrior graves),
skeletal indicators (‘parry’ fractures, frontal head
fractures, scalping marks), burned communities, and
artistic depictions are all considered characteristic
attributes (Haas 1990; LeBlanc 1999).

Case study – Pisidia

Ancient Pisidia, also known as the Lake District, lies
within the central part of the western Taurus range
in modern day Turkey (Erol 1983.92–94; Yakar
1991.139–141). Its landscape is characterised by na-
tural depressions and basins, many of which hold
lakes, the three largest being the lakes Burdur, Egir-
dir, and Beysehir, surrounded by mountain ranges
and plateaus. It is bordered to the north by the ter-
raced plateau-landscape of central-western Anatolia,
to the west by the eastern foothills of the Menderes
massif, to the east by the Konya-Eregli basin, and to
the south by the western Taurus range. Although the
karst nature of the Pisidian landscape (primarily in
its eastern parts) has resulted in a distinct lack of
larger rivers in the area compared to more central
parts of Anatolia, e.g. the Konya Plain and Cappa-
docia, the region is characterised by an increased
water budget, availability, alimentation and routes.
Compared to both the moister lower-lying coastal
areas to the south (700–1200 mm/annum) and the
aforementioned arid parts of the central Anatolian
plateau further east (250–370 mm/annum), Pisidia
receives moderate amounts of rainfall (400–800
mm), mainly in winter and spring (Erol 1983.93,
Fig. 6; Akman and Ketenoglu 1986; Türkes 2003.
184, Fig. 1). Vegetation is described as heterogenous
and transitional in character, connecting the milder
and moister coastal zone with the arid central Ana-
tolian plateau, the former characterised by its sub-
Mediterranean and continental sub-Mediterranean
vegetation, and the latter by xerophilous grassland,
shrubs and patches of temperate coniferous forest.
This situation is expressed by arid, steppe-like veg-
etation in depressions and basins, and tropical and
subtropical dry forest with Scots Pine, European
Black Pine, and Downy Oak in higher lying areas
(see also Hütteroth 1982.143, Fig. 50).

Current knowledge of the Late Neolithic and Early
Chalcolithic in Pisidia comes from excavations con-
ducted at four sites: Hacılar, Kuruçay Höyük, Höyü-
cek Höyük, and Bademagacı Höyük (Fig. 3). Whereas
Hacılar was excavated in the late 1950s by James
Mellaart, investigations at the latter sites, of which
those at Bademagacı are still in progress, have been
realised in the framework of three decades of inves-
tigations in the Burdur region by Refik Duru and the
Burdur region research team.

HACILAR (37.57°N, 30.08°W): This site is located in
an intramontane valley, c. 940m above sea level and
26km southwest of Burdur (Mellaart 1970). The
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mound, which at the time of its
excavation measured 140m in
diameter and approximately 5m
high, lies only a small distance
from Bozçay river, one of a num-
ber of tributaries draining into
nearby Burdur lake. The settle-
ment deposits excavated at Hacı-
lar were assigned by Mellaart to
a total of ten levels. These com-
prise five Early Chalcolithic phas-
es (Hacılar V–I), four Late Neoli-
thic occupations (IX–VI), and one
underlying ‘aceramic Neolithic’
deposit thought to comprise se-
ven different construction levels.
However, more recent sondages at the site in 1985
and 1986 (Duru 1989) could not confirm the pres-
ence of an ‘aceramic Neolithic’ settlement phase,
and with the continued absence of such early depo-
sits at other sites in the region, this is now no longer
seriously considered.

KURUÇAY HÖYÜK (37.63°N, 30.16°W): Kuruçay
(Duru 1983; 1994a; 2001a) is located 15km south-
west of Burdur and 10km northeast of Hacılar. The
small mound, with a height of some 8m and a dia-
meter of approximately 100m, is situated upon a
natural prominence 960m above sea level, just 4km
southeast of Lake Burdur. The investigation of de-
posits, mostly down to the underlying virgin soil, led
to the identification of an archaeological sequence
spanning a period from the Neolithic to the Bronze
Age. Neolithic levels comprise the lowermost layers
(13, 12 ‘lower’, and 12 ‘upper’) assigned by the ex-
cavator to the ‘Early Neolithic’, as well as 11 ‘lower’
and 11 ‘upper’ that make up the ‘Late Neolithic’ occu-
pation at the site. Overlying layers 10–7 are assigned
to the ‘Early Chalcolithic’.

HÖYÜCEK HÖYÜK (37.45°N, 30.55°W): The small
mound at Höyücek (Duru 1994b; 1995; 2001b; Duru
and Umurtak 2005) lies in the Bucak plain, 35km
south of Burdur and 30km southeast of Hacılar. The
mound measures approximately 120m in diameter
with a current height of some 4m. The archaeologi-
cal sequence at Höyücek stretches from the Neoli-
thic to the Chalcolithic, and features a total of four
cultural layers. The earliest occupation at the site
comprises the ‘Early Settlements Phase’ (ESP) and
the ‘Shrine Phase’ (ShP); Late Neolithic levels are re-
ferred to as the ‘Sanctuaries Phase’ (SP); and finds
from the Early Chalcolithic and later periods were
recovered from the overlying ‘Mixed Accumulations’

(MA). The terminology chosen to refer to the ele-
ments of the sequence is at the same time an inter-
pretation of the site’s functions in each of its respec-
tive phases. Thus, in the Shrine Phase and the subse-
quent Sanctuaries Phase a dominant religious com-
ponent is implied (Duru and Umurtak 2005.230–
231).

BADEMAGACI HÖYÜK (37.22°N, 30.49°W): This oval
mound measures 200m long, some 110m wide, and
7m high (most recently Duru 2005; Duru and
Umurtak 2007; Yildirim and Gates 2007.287). It
lies on a small plain surrounded by low hills, adja-
cent to the northern flank of the western Taurus,
approximately 50km north of Antalya. Investigations
of the archaeological sequence have been underway
since 1993 and have so far yielded remains from the
Neolithic, Bronze Age and Christian era. Due to ex-
treme difficulties encountered in establishing the
correct stratigraphic sequence, slight revisions of
previously proposed chronologies became neces-
sary following the 2002 and 2003 seasons (Duru
2005.541–547). This involved the reassignment of
structures previously thought to date to the Early
Bronze Age, to a newly defined Late Neolithic (LN)
period. Accordingly, the site of Bademagacı has yiel-
ded a Neolithic sequence (after Duru 2005) compri-
sing the phases ‘Early Neolithic’ (ENI 9–5; ENII 4B,
4A, 4, 3A, 3, 2, 1) and ‘Late Neolithic’ (LN 2–1), with
evidence for a Chalcolithic occupation at the site still
only slight and amounting to small numbers of paint-
ed pottery sherds possibly indicative of a period of
temporary settlement during this period.

From the four excavated LN/ECh sites there exists
a total of 41 radiocarbon dates (Tables 1–9); 34 stem
from Neolithic and Early Chalcolithic contexts, with
seven Late Chalcolithic dates from the Kuruçay Hö-

Fig. 3. Map of Anatolia and adjacent regions with archaeological sites
mentioned in the text, dated to the 8600–8000 calBP RCC interval.
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yük site. A total of 26 of these 34 dates are consi-
dered reliable, i.e. are neither evident outliers, nor
characterised by high standard deviations in excess
of ±100 14C-years. Whereas the most ancient date
from the Bademagacı site (Hd-22340: 7949±31 14C-
BP) may attest to the earliest reliably dated occur-
rence of Neolithic settlement in Pisidia so far – pre-
viously considered unlikely to predate the mid-sev-
enth millennium calBC – others confirm contempo-
raneous occupation phases at all four sites with the
8600–8000 calBP RCC interval (Fig. 10, Tabs. 1–4).

On the basis of radiocarbon dates, and in due con-
sideration of pottery assemblages from these sites,
Ulf-Dietrich Schoop (2002; 2005) recently under-
took a re-evaluation of the Neolithic and Chalcolithic
sequence in the Lake District (Fig. 4). One important
conclusion from this study is that the abrupt change
in material culture observed in the Hacılar sequence
between levels II and I, and originally interpreted by
Mellaart (1970.75) as resulting from the immediate

occupation of the site by a vanquishing ‘foreign’
force, was in fact due to a temporal hiatus in the oc-
cupation sequence. This gap is now filled by assem-
blages of a type discovered at Kuruçay 12–7. This
hiatus in the Hacılar sequence is also mirrored at
the nearby sites of Höyücek and Kuruçay, albeit that
at these sites lacunae occurred slightly earlier. We
return to the implications of such breaks (or phases
of reorganisation) in settlement sequences, which
can also be observed at contemporaneous sites to
the east, further below.

The main line of evidence for the occurrence of LN/
ECh warfare in Pisidia is twofold. On the one hand,
it comprises the occurrence of major conflagrations,
and on the other it involves the construction of forti-
ficatory walls around settlements (Fig. 5).

Fires

Why were the blazes at Hacılar, Höyücek, and Bade-
magacı not accidental? A number of points suggest
that these events are warfare-related. To this end,
we must turn to an earlier study of prehistoric war-
fare in the American Southwest by LeBlanc (1999),
who discusses the characteristics of accidental fires
on the one hand, and warfare-related fires on the
other. Here it is noted that the most telling differ-
ence between the two concerns scale. Whereas acci-
dental burning is more likely to be characterised by
small and random fires, perhaps limited to just a
single room, and occurring only rarely, warfare re-
lated conflagrations will affect the entire settlement,
or large sections thereof, and result from a single
event. Potential motives for burning entire settle-
ments can be, for example, the displacement of its
inhabitants by the enemy (by killing them or forc-
ing them to migrate); to strike a blow sufficient to
render defenders incapable of retaliation; or alter-
natively, if initiated by the defenders themselves,
to deny the site to the enemy. A further indicator
for warfare-related fires is noted already by Roper
(1975.301), and more recently by Fry (2006.136–
137), who state that a good signature is when burn-
ing is followed by either abandonment or a hiatus
in the occupation sequence. Unburied bodies of vic-
tims and the discovery of ‘in-situ’ finds in burnt
houses also suggest that blazes may have resulted
from conflict situations (Roper 1975.301). Whereas
the former are considered by LeBlanc (1999.85) as
a good signature of warfare, in-situ finds might also
indicate a potential element of surprise, which of
course could also suggest the occurrence of an acci-
dental fire.

Fig. 4. Hacılar, Kuruçay Höyük, Höyücek Höyük,
and Bademagacı Höyük. Synchronisation of settle-
ment sequences after Schoop (2005.Fig.4.9), with
most recent observations from Bademagacı after
Duru (2005). Dark grey shading indicates Early
Chalcolithic (painted pottery) levels; highlighted in
light grey is the temporal extension of the 8200
calBP ‘climate event’.
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Large scale destruction through fire at Pisidian sites
can be especially observed at Hacılar at the end of
levels VI, IIA, IIB, and IB, whereby Mellaart himself
only considers the conflagrations at the end of pha-
ses IIB and IB as resulting from attack by hostile
groups (Mellaart 1970.75, 87). A further ‘bad fire’
is also noted in level IV (Mellaart 1970.16). Follo-
wing the destruction of level IIB, Mellaart suggests
that the attacker took possession of the site, import-
ing their own material culture and erecting the Hacı-
lar I ‘fortress’. Meanwhile, the profound change in
material culture observed between these two levels
is instead thought to stem from a hiatus in the occu-
pation sequence (Schoop 2002; 2005; see above).
Thus, this newly recognised gap, which is directly
subsequent to the destruction of the IIB settlement,
serves to substantiate Mellaart’s original assumption
that this settlement fell victim to a violent act at this
time. Similarly, the ‘fire and massacre’ at the end of
level IB is termed by Mellaart as the “death blow to
the once flourishing settlement”, culminating in its
permanent abandonment at the end of level ID (Mel-
laart 1970.87). Here, although abandonment was
delayed, it would appear to have followed within a
short period of the conflagration, and therefore was
presumably related to this catastrophe. It should be
noted, however, that the much earlier conflagration
at the end of Hacılar VI, although not followed by a
temporal hiatus, is characterised by a development

in ceramic traditions, it marking the generally ack-
nowledged transition from the predominantly mono-
chrome Late Neolithic to the Early Chalcolithic, dur-
ing which the ratio of painted decoration in the ce-
ramic assemblage rapidly increased.

Whereas at Höyücek all five structures belonging to
this ‘religious’ complex were destroyed by two sepa-
rate outbreaks of fire (Duru and Umurtak 2005.
230), at Bademagacı the evidence for destruction by
fire is more limited in scale, with burned houses so
far noted for levels ENII/3 and ENII/2 (Duru 2005.
548; Duru and Umurtak 2006.12). At Höyücek, the
destruction at the end of the ‘Shrine Phase’ is fol-
lowed by a temporal hiatus in the occupation se-
quence of approximately 100 years until reoccupa-
tion in the so called ‘Sanctuaries Phase’.

Unburied victims of fires have been reported from
both Hacılar and Bademagacı. At Hacılar, unburied
victims were excavated from the ruins of both the
IIB and IB settlements. From the former, one vic-
tim was recovered – the crouching skeleton of a per-
son of advanced age was found upon the floor next
to the western hearth of the northeast shrine (Mel-
laart 1970.36) – and in the remains of Hacılar IB an
unspecified number of bodies, especially children,
has been reported (Mellaart 1970.76). A further oc-
currence of unburied victims stems from the burnt

Site Signature Source

level IB> large scale destruction of settlement through fire<
Mellaart 1970.76

burned bodies in rooms

level IA-B> Hacılar I ‘fortress’ Mellaart 1970.75–76, Figs. 33–35

level IIB> large scale destruction of settlement through fire Mellaart 1970.37, 75

Hacılar level IIA> large scale destruction of settlement through fire<
Mellaart 1970.36–37

body in burnt room

level IIA-B> fortified enclosure Mellaart 1970.25, Figs. 19–22, 25–27

level IV> ‘bad fire’ Mellaart 1970.16

level VI> large scale destruction of settlement through fire Mellaart 1970.16

Kuruçay level 11> fortified enclosure Duru 1994.99

ShP (end)> large scale destruction of remaining buildings 3, 4,

and 5 through fire< large number of sling projectiles found
Duru 1995.486–487, plate 57.1<

Höyücek on floor of building 3
Duru & Umurtak 2005.230

ShP> destruction of buildings 1 and 2 through fire<

large number of sling projectiles found on floor of building 1

ENII\2> burned structures (|) Duru & Umurtak 2006.12

ENII\3> bodies in burned house Duru 2005.548

Bademağacı Duru 2002.582, 591, plate 11\1,2< 2004.16f.<

ENII\4-3> remains of fortificatory structure 2005.548, plates 5, 8\1< Umurtak 2007.141<

Yildirim & Gates 2007.287

Fig. 5. Hacılar, Kuruçay Höyük, Höyücek Höyük, and Bademagacı Höyük. Archaeological signatures for
warfare.
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remains of house 8 in level ENII/3 at Bademagacı
Höyük. Upon excavation, this structure revealed the
remains of nine burnt skeletons (two adults and
seven children) “in disorderly positions in differ-
ent parts of the house” (Duru 2005.548). Further,
the discovery of large numbers of complete pottery
vessels, stone tools, a terracotta seal, bone items,
and thousands of beads suggests that this building
may have been destroyed by a sudden fire.

Fortifications

The erection of fortifications around settlements has
often been regarded as one of the most reliable in-
dicators for the occurrence of warfare in prehistoric
societies, although more recently, alternative pro-
posals have been considered; for example, a wall can
divert flood waters away from houses, it can block
winds that produce sandstorms, and it can keep
animals and children in and wild animals out (Otter-
bein 2004). In the case of the first of these propos-
als, this calls to mind Bar-Yosef’s reappraisal of the
function of the walls at Jericho (Bar-Yosef 1986). Be
this as it may, Otterbein has also compiled ethnogra-
phical data which leads him to the conclusion that
there is indeed a correlation between the frequency
of internal war and village ‘fortifications’. Accor-
dingly, whereas village fortifications could be shown
to predict continual or frequent warfare (15 out of
18 societies), war does not predict village fortifica-
tions (15 out of 25 societies) (Otterbein 2004.192).
Thus, whereas this evidence confirms that walls are
a reliable marker for the occurrence of war, it also
demonstrates that they are not a com-
pulsory feature. Additionally, following
Keeley (1996.55), “the variant sufficient
condition for the construction of de-
fences is the relative intensity of the
perceived threat”, i.e. only if the danger
of attack is sufficiently acute and con-
stant, and the community meets the ne-
cessary preconditions for construction
(social systems, adequate labour input
etc.), will fortifications be erected.

Fortifications at Hacılar are known from
the settlements Hacılar IIA, IIB, and I.
However, it remains unknown whether
the earlier Hacılar VI settlement, which
was destroyed in a major conflagration
(see above), was also fortified, as the
edge of the settlement was never rea-
ched during excavations. Nevertheless,
according to Mellaart, if not enclosed by

a wall, it is extremely likely that it would have been
provided with “some sort of defence, probably as at
Çatalhöyük, in the form of blank doorless outer
walls in the houses on the periphery of the site”
(Mellaart 1970.10). For all remaining periods at
Hacılar, fortifications are unknown; in the case of
Hacılar V, this corresponds to a general loss of evi-
dence associated with large-scale levelling and re-
shaping of the mound prior to the erection of the
Hacılar I ‘fortress’ (Mellaart 1970.23).

Essentially, Hacılar IIA is a rectangular, fortified en-
closure, measuring 36 x 57m and comprising a mud
brick wall 1.5m to 3m thick (Fig. 6). Although lack-
ing stone foundations itself, the wall was equipped
with small and irregularly placed towers which did
feature such substructures (Mellaart 1970.25, pla-
tes XXVIIIa, XXVIIIb). The exact number of gate-
ways to the settlement remains ambiguous – either
three or four (to the northwest, southwest, north-
east, and possibly southeast). The main entrance to
the settlement, a narrow doorway flanked by two
towers, was located on the (north)western side of
the settlement and led into the ‘West Court’. The
shape of the enclosure was changed slightly follo-
wing the fire at the end of phase IIA. In Hacılar IIB
the walls were extended several metres eastwards,
whereby the eastern quarter of the settlement that
had been destroyed at the end of level IIA was not
rebuilt, but left void of structures; this part of the
settlement is now referred to as the ‘Eastern Court’
(Mellaart 1970.31, Fig. 25). Following the destruc-
tion of Hacılar IIB and the ensuing hiatus in the Ha-

Fig. 6. Hacılar IIA. Reconstruction of the fortified settlement
(from Mellaart 1970.Fig. 22).
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cılar sequence, a new ‘fortress’ (Hacılar I) was erect-
ed. This comprised an extremely massive, on aver-
age 2m (and up to 4m) thick, solid mud brick wall
that had been erected upon a single course of lime-
stone rubble on the prepared level ground (Mellaart
1970.75, 77). The fortifications of the Hacılar I ‘fort-
ress’ surrounded the entire höyük (approximately
100m in diameter) and encompassed a central court
void of further structures; rooms were located
against the inner side of the wall, groups of which
were separated by small courtyards.

Of particular note is the continued presence of a
deep, stone-lined well in the Hacılar settlement, in
levels VI, IIA and IIB (Mellaart 1970.19, 35, Figs. 7,
20, 25). In each case, the numerous postholes disco-
vered in its proximity might have belonged to some
water-drawing appliance (Mellaart 1970.35). Here, a
remark made by LeBlanc (1999.69) is of some rel-
evance: “Ethnographic accounts of warfare point to
the very significant danger of ambush. Having a
source where domestic water could be procured
without fear of ambush would have been very
valuable – and considerable effort was made to
provide this security in some cases”.

Turning now to Kuruçay Höyük, the fortificatory wall
discovered at this site is reported to have enclosed
the level 11 settlement (Duru 1994.99) (Fig. 7). In
spite of its poor state of preservation (only the stone
foundations of the southern wall are well preserved),
the fortification is thought to have been of rectan-
gular plan, with a series of externally situated circu-
lar towers, three of which (one complete and two
partially preserved) were discovered during exca-
vations (Duru 1999.plate 15). The entrance to the
enclosure was located at its south-eastern corner.
Within the enclosure, excavations revealed very lit-
tle architectural evidence. It is proposed that this is
due to the northern part of the settlement having
been swept away following a heavy downpour (flo-
oding) which may have occurred during a late stage
of the level 11 settlement phase (Duru
1994a.99).

At Bademagacı Höyük, levels ENII/4 and
ENII/3 have also provided some poten-
tial evidence of fortificatory architecture
(Duru 2002.582, 591, plate 11/1,2;
2004.16–17; 2005.548, plates 5 and
8/1; Umurtak 2007.141; Yildirim &
Gates 2007.287). This feature, which is
located at the edge of the tell and “in
keeping with the outer boundary of

the höyük” (Duru 2005.548), comprises five north-
west-southeast oriented, parallel rows of founda-
tions constructed of medium sized stones (20–35cm
in diameter) placed approximately 40–50cm apart.
Beneath this structure was discovered an older and
more substantial (1m thick), L-shaped wall founda-
tion. Both the younger ‘grid plan foundations’ as
well as the earlier L-shaped wall section are thought
to date to levels ENII/3 and ENII/4, respectively. In-
deed, if the proposed function of this feature is con-
firmed, this would mean that Bademagacı presides
over the earliest fortification so far discovered at a
Neolithic settlement in Anatolia (c. 64th–63rd cen-
tury calBC). On the other hand, the excavations at
both Hacilar (level I) and Kuruçay (level 11) suggest
that fortifications were still a common feature of
Early Chalcolithic settlement into the sixth millen-
nium calBC.

Slings and sling missiles

Although there is no direct evidence that slings were
used as weapons during the Late Neolithic and Early
Chalcolithic periods in Anatolia, it is interesting to
note the widespread use of the sling at this time (as
testified by the frequent occurrence of biconical clay
sling missiles) and the contemporaneous decline in
the use of the bow (as evidenced by the absence of
arrowheads among these same communities) (Korf-
mann 1972; Özdogan 2002). This is a phenomenon
which can be observed over a large region, from the
eastern fringes of the Near East to the Aegean in the
west. Indeed, by the close of the seventh millennium
calBC, the sling would have been the most readily
available long-distance weapon of communities liv-
ing in these geographical regions, and therefore in
Pisidia also.

Nevertheless, to interpret all clay sling missiles as
weapons, without considering other functions, would
be wrong, and similarly, it would be false to assume
that all locations where clay sling missiles occur were

Fig. 7. Kuruçay Höyük, level 11. Reconstruction of fortifications
(from Duru 1994.Fig l–11), with kind permission of the author.
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war zones. Indeed, Perlès (2001.229–231) has criti-
cised the over-emphasis on the sling’s status as a
weapon, which in her opinion is more likely a ‘shep-
herd’s implement’ used to bring back stray animals
to a herd in the absence of sheep dogs. Although
such an interpretation is acceptable, the potential
destructive power of the sling should not be played
down in any way. Indeed, its capabilities as a hunt-
ing weapon are related from the Halaf culture in
northern Syria (Akkermans and Wittmann 1993.
159), and it is but a small step from its usage in the
hunt to its being brandished as a weapon (cf. Otter-
bein 2004.85–86); Chapman (2004.108) refers to
the sling as a so-called ‘Tool-Weapon’, whereby the
hoarding of such items, in this case sling projectiles,
has been noted as a significant marker for the pre-
paration of a community for war, particularly in the
case of fortified settlements (Redmond 1994; Chap-
man 2004.102–103).

For the Neolithic, the use of slings and sling missiles
in a conflict situation has been proposed by Vutriro-
pulos (1991.129, plate V) for a discovery made at
the Bulgarian site of Stara Zagora. Here, the excava-
tion of a burnt (Karanovo II period) settlement – fol-
lowed incidentally by a gap in the occupation se-
quence – revealed the remains of two adjacent struc-
tures, both of which yielded a large number of clay
missiles dispersed throughout. This scene is com-
mented on by Vutriropulos as a prime example of
prehistoric warfare in the archaeological record.
However, although a tempting interpretation, it is
essential that we proceed with a little more caution,
it being equally conceivable that these objects fell
from an upper storey in the course of the (acciden-
tal) fire (pers. comm. H. Todorova). Be this as it
may, the factor of warfare should not simply be pas-
sed by, as recent discoveries at the fourth millen-
nium calBC settlement of Hamoukar in northern
Syria have demonstrated. At this site, an excavation
team “found extensive destruction with collapsed
walls, which had undergone heavy bombardment
by sling bullets and eventually collapsed in an en-
suing fire” (University of Chicago News Office).

At the Late Neolithic/Early Chalcolithic sites in Pisi-
dia, (clay) sling missiles are a very common occur-
rence. At Hacılar VI, a depot was discovered in a
recess behind the oven in house Q.5 (Mellaart 1970.
18, plate XIVb), and in Hacılar V, IV, and III further
deposits of ‘slingstones’ were revealed (Mellaart
1970.24, plate XXVIa, Fig.16). At Höyücek (Shrine
Phase), sling projectiles were also discovered in large
numbers. Duru refers to “hundreds of clay sling pel-

lets found on the floors of the [burnt] Structures 3
and 1” (Duru 1995.486–487, plate 57.1); in the first
of these buildings they were found together with a
collection of large stone hand axes (Duru and
Umurtak 2005.165). At Kuruçay Höyük, sling pro-
jectiles are not mentioned in the comprehensive
English summary of the final publication (Duru
1994a), although their occurrence at this fortified
site must be assumed; and at Bademagacı they occur
from level ENII/3 onwards, following absence from
earlier levels (Çilingiroglu 2005.7). On the basis of
this evidence, it may be assumed that slings and clay
sling missiles were introduced to the Lake District
from around 6300 calBC. Only further east are ear-
lier finds of clay projectiles known, e.g. at Çatalhö-
yük East in Central Anatolia, where they appear
from level VI (c. 6500/6400 calBC), and at Tell Sabi
Abyad in the Balikh valley, northern Syria, where –
although particularly common in phases Balikh IIC
and IIIA (c. 6200–5900 calBC) – they have also
been found in relatively large numbers in recent ex-
cavations of older deposits that date back to the
mid-seventh millennium calBC (Akkermans et al.
2006.141, 144, 149). Ultimately, this spatial and
temporal pattern might be suggestive of a rapid dis-
persal of sling and clay projectiles from the east to-
wards the west, arriving in Pisidia and western Ana-
tolia in the late seventh millennium calBC. Indeed,
in more westerly parts, for example in the Aegean
region and the south-eastern periphery of Europe,
they may even have arrived as part of the larger
‘Neolithic Package’, as may have been the case at
Hoca Çesme and Ulucak Höyük (Çilingiroglu 2005.
Tab. 2).

Who was the enemy?

Naturally, the Late Neolithic and Early Chalcolithic
settlement of Pisidia comprised more than just the
four excavated settlements at Hacılar, Kuruçay, Hö-
yücek, and Bademagacı. On the basis of past and re-
cent survey work, it must be assumed that both in
the Lake District and in adjacent regions there was
a dense network of contemporaneous and semi-con-
temporaneous sites during these periods, and there-
fore also in the centuries 6200–6000 calBC. So who
was the enemy?

Here we must return to an aforementioned archaeo-
logical study from the American Southwest (see
above) in which similar lines of enquiry have pre-
viously featured. In his investigation, LeBlanc (1999)
reports of typical situations in which clusters of three
or more sites are separated from each other by about
20 miles, with the spaces between clusters – ‘no
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man’s land’ – increasing over time. Whereas such a
settlement pattern is presumed characteristic for
group internal conflict, more densely packed con-
glomerations of site clusters, or the appearance of
long linear arrangements of settlements, are thought
likely to denote an ‘outside’ threat (LeBlanc 1999.
53–54). In order to gain a picture of these aspects
in the Late Neolithic and Early Chalcolithic settle-
ment pattern, a GIS-analysis of available settlement
distribution data for south-western Anatolia and ad-
jacent parts was undertaken.

Using GIS-applications, the spatial distribution of pre-
historic sites can form the basis for a ‘reconstruc-
tion’ of past settlement areas and, in some cases, per-
mits calculations of population densities (e.g. Zim-
mermann 2003; Zimmermann et al. 2004; Vogel-
sang & Wendt 2007; Hilpert et al. 2007). LN/ECh
settlement groups have been identified using spatial
data from south-western and central Anatolia using
a method known as KDE (‘Kernel Density Esti-
mates’), first applied to an archaeological dataset by
Beardah and Baxter (1996). It has been noted more
recently (Herzog 2007a; 2007b, Hilpert et al. in
press) as a promising alternative to the counterpart
method based on the LEC (‘Largest Empty Circle’).
Common to both methods is their ability to trans-
form point data into area data. While LEC calcula-
tions involve the application of Thiessen polygons
(voronoi tessellation) for territory allocation, and
the geostatistical kriging interpolation to produce
isolines, the KDE method instead uses the find spots
themselves. This latter method has the advantage of
being less dependent on interpolation, and hence
more robust in large areas with relatively low den-
sity sites, as given here.

Data was accessed from the online TAY Project Data-
base. It includes both excavated sites with deposits
radiocarbon dated to the 8200 calBP ‘climate event’
(N = 6; Hacılar, Kuruçay Höyük, Höyücek Höyük, Ba-
demagacı Höyük, Erbaba, Çatalhöyük), as well as un-
excavated sites (N = 81) from the Lake District and
adjacent regions with surface collections assigned to
either the Late Neolithic and/or Early Chalcolithic
(c. 6500–5300 calBC) and therefore ‘straddling’ this
same time period. Naturally, in the case of the latter
sites, which by far outnumber the former, temporal
resolution is far from sufficient to identify those set-
tlements occupied during the 8200 calBP ‘climate
event’. Nevertheless, this database provides the best
evidence for potential settlement groups in south-
western Anatolia and adjacent parts at the end of
the seventh millennium calBC.

The GIS-analysis of the Anatolian data confirms the
existence of four distinguishable settlement groups
situated within clearly defined physical borders (Fig.
8). Each group is characterised by clusters of settle-
ments located on small plains or within natural de-
pressions and basins, and each separated from its
neighbour(s) either by bodies of water or by exten-
sions of the western Taurus range. At the same time,
the two larger groups (Burdur and Beysehir groups)
are characterised by an internal structure compris-
ing smaller agglomerations of sites. Here it is strik-
ing that the arrangements of settlements within
these same two groups show analogies with the spa-
tial criteria stipulated by LeBlanc (1999) as charac-
teristic of an ‘outside’ threat; particularly notable is
the high frequency of sites arranged in a linear, rib-
bon-like manner, especially in the Beysehir group,
but also to a very visible extent in the Burdur group.
Further, the GIS-analysis is particularly effective in
highlighting clusters of settlements. Whereas in the
Burdur group one might differentiate between three,
possibly four, different concentrations, in the Beyse-
hir group a total five clusters are clearly distinguish-
able. The distance between these clusters exceeds in
some cases – especially in the Beysehir group of set-
tlements – some tens of kilometres. Therefore, if all
the analysed sites were contemporaneous, on the
one hand, one might interpret their distribution as
spatial evidence of an external threat, particularly
the long linear arrangement of sites providing inha-
bitants with mutual support from neighbouring com-
munities in times of danger; while on the other hand,
visible clusters of settlements separated by consid-
erable distances might also suggest internal conflicts.
A more satisfactory conclusion from GIS-analyses
would require a higher temporal resolution of the
featured data, which is only possible through son-
dages or excavations at the featured Late Neolithic/
Early Chalcolithic sites.

Contemporaneous developments in adjacent
regions

As is evident from the chronology table (Fig. 9) and
the available radiocarbon dates (Figs. 10 and 11,
Tabs. 1–10), there appears to be a temporal associa-
tion of the 8200 calBP ‘climate event’ with gaps and/
or phases of reorganisation at Pisidian sites, as well
as similar events at settlements in other parts of
Anatolia and beyond. In the following, reference is
made to Çatalhöyük in the Konya plain, Mersin-Yu-
muktepe in Cilicia, and Tell Sabi Abyad in the Balikh
valley, northern Syria. At all three sites there is evi-
dence that there occurred a change in settlement
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structures which correlate temporally with the 8200
calBP ‘climate event’.

The temporal correlation of climate forcing and the
abandonment of the eastern mound at Çatalhöyük
has already featured in earlier papers (Weninger et
al. 2005.98; 2006.410). There it was proposed that,
following the abandonment of Çatalhöyük East,
there ensued a hiatus of some 200 years prior to the
founding of Çatalhöyük West in the Early Chalcoli-
thic. Remarkably, a new series of radiocarbon dates
from the western mound (Fig. 11, Tab. 5) has re-
cently been put forward as “strong evidence sup-
porting the hypothesis that the sequence at Çatal-
höyük West overlaps with that of its Neolithic pre-
decessor Çatalhöyük East” (comment C. Cessford
in Higham et al. 2007). Notwithstanding, even in
light of this new evidence, we feel obliged to hold
fast to our earlier claim, i.e. that the available radio-
carbon dates are still suggestive of a temporal break
in the Çatalhöyük sequence at the end of the seventh
millennium calBC, as shown in Figure 11. However,
caution should be exercised, at least until it is clear
that the basal deposits of the Çatalhöyük West
mound are covered by the available dates. The re-
sults from continuing investigations should bring
clarity in this matter. Ultimately, irrelevant to
whether the abandonment of Çatalhöyük East pre-
dated, coincided with, or even post-dated, the estab-
lishment of the nearby western ‘höyük’, this same
period is still marked by a major reorganisation of

the settlement structure in
the Çatalhöyük area. This in-
volved not only the abandon-
ment of the eastern mound
after some 1000 years of unin-
terrupted settlement activity,
but also the founding of a new
settlement on the opposite
side of the Çarsamba river,
c. 200m to the west. Further,
this development is also con-
current with a major change
in material culture that is cha-
racterised by the abrupt in-
crease of painted decoration
in the ‘Early Chalcolithic’ ce-
ramic assemblage found at
Çatalhöyük West.

A very similar development
can be observed not only at
the Cilician settlement of Mer-
sin-Yumuktepe, but also at the

northern Syrian site of Tell Sabi Abyad (Akkermans
et al. 2006; Clare et al. in press). At the former, the
final two centuries of the seventh millennium calBC
coincide with those occupation levels (Yumuktepe
XXVII–XXVI) recently assigned to an independent
‘Middle Neolithic’ settlement phase (Caneva 2004a).
Whereas this period is noted for the earliest evi-
dence at this site of rectilinear stone foundations of
structures interpreted as a combination of living
quarters and storage facilities (Garstang 1953.27,
Fig. 12; Caneva 2004a.37, Figs. 8 and 9; Balossi
Restelli 2006.14, Pl. 2.1), it is also a period during
which its ceramic repertoire began to diverge from
the contemporaneous (DFBW) assemblages found in
adjacent regions to the east, i.e. in the Amuq plain,
at Ras Shamra, and in the Rouj basin (Balossi 2004.
Tab. 1). This ‘Middle Neolithic’ occupation, with its
characteristic ‘cell-buildings’, appears to have clima-
xed, at least in the excavated area of the mound,
with a major conflagration and the likelihood of a
subsequent hiatus, albeit of short duration (Caneva
2004b.45; Clare et al. in press). Following this
break, a marked change is suggested in both the set-
tlement structure and function of this same part of
the settlement. This sees a broad shift from the ‘do-
mestic’ to the ‘agricultural’, with the same part of
the settlement now accommodating large rectilinear
stone-based structures that have been interpreted as
animal pens, followed in levels XXV (‘Late Neoli-
thic’) and XXIV (‘Final Neolithic’) by the introduc-
tion of (communal?) storage facilities in the form of

Fig. 8. Southwest Anatolia. Distribution of Late Neolithic/Early Chalcoli-
thic sites with discernible settlement groups based on GIS-analysis (data
accessed from TAY Project Database).
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cobble-paved silos (Caneva
2004b.49–50; Balossi Restel-
li 2006.14).

Moving eastwards, the north-
ern Syrian settlement of Tell
Sabi Abyad in the Balikh val-
ley has also provided evi-
dence of a significant reorga-
nisation of its structure in the
transition from the Early Pot-
tery Neolithic (Balikh IIA/B)
to the Pre-Halaf period (Ba-
likh IIC), i.e. at around 6300/
6200 calBC (Akkermans et
al. 2006). This was connected
with a substantial decline in
the size of the settlement, dur-
ing which “the formerly den-
sely occupied area on the
western side of Tell Sabi Ab-
yad was abandoned” (Akkermans et al. 2006.150).
In the wake of this reorganisation, settlement ap-
pears to have continued at two separate occupations
on the eastern side of the mound. The subsequent
‘Transitional’ period (Balikh IIIA; c. 6050–5900
calBC) is associated with a number of major deve-
lopments marking the run-up to the emergence of
the Halaf culture in the early sixth millennium
calBC. Particularly significant for the ‘Transitional’
period at Tell Sabi Abyad is the so called ‘Burnt Vil-
lage’ (level 6) which, as its name implies, was de-
stroyed by a major fire. New evidence suggests that
not only the south-eastern part of the site was de-
stroyed in this event, but that the same blaze may
also have ravaged north-eastern parts of the settle-
ment (Akkermans et al. 2006.129–130). The cur-
rent hypothesis concerning the background of this
conflagration lies in a ritual context, possibly an in-
tentional (cleansing) act, perhaps in association with
the death of (a) prominent individual(s), although
accidental or warfare related causes cannot be
ruled out entirely2. The end of the Transitional pe-
riod sees the beginning of the Halaf sequence pro-
per (from c. 5900 calBC), characterised by large
numbers of small (0.1–1 ha) and short-lived (seaso-
nal?) sites, widespread mobility, and a relatively low
population density (Akkermans and Schwartz 2003.
119–120). Pottery frequently displays a mainly
black or brown painted decoration, also with highly
standardised motifs (Le Mière and Nieuwenhuyse
1996).

To the west of Pisidia, research into contemporane-
ous settlement is still at a relatively early stage (Lich-
ter 2005; 2006), with excavations and sondages so
far conducted at only a small number of Western
Anatolian sites, which include Ulucak Höyük (Çilin-
giroglu et al. 2004; Çilingiroglu and Çilingiroglu
2007), Dedecik-Heybelitepe (Lichter and Meriç
2007; cf. Yilderim and Gates 2007.287), Yesilova
Höyük (Derin 2007), as well as Çukuriçi Höyük (Ho-
rejs 2008), although many more are known by sur-
face finds, indicating that the region was densely po-
pulated at this time (cf. Erdogu 2003.12–14; Lich-
ter 2005.62–63). In addition to the archaeological
evidence, absolute radiocarbon dates from the area
are still limited to just a handful of measurements
from Ulucak and Yesilova. These suggest the first
occurrence of Neolithic lifeways in this region not
prior to the final centuries of the seventh millennium
calBC, with the oldest date so far from Yesilova (KN–
5811: 7505 ± 30 14C-BP). Traces of earlier Neolithic
settlement activity is still lacking, although deeper
deposits at Ulucak, for example, still remain unex-
cavated. Exceptional are the slightly older dates
from the lowermost level at Hoca Çesme in Turkish
Thrace, which may testify to the sporadic occurrence
of earlier (fortified) Neolithic ‘colonies’ (cf. Özdogan
1998) in the Turkish Aegean region from the mid-
seventh millennium calBC. The absence of painted
pottery is striking, and in stark contradiction to the
ceramic assemblages recovered from contempora-
neous sites in the Lake District. Recently referred to

Fig. 9. Late Neolithic/Early Chalcolithic chronology. Western Anatolia
after Lichter (2006); Pisidia after Schoop (2005), with recent observa-
tions from Bademagacı after Duru (2005); Mersin-Yumuktepe after Ba-
lossi Restelli (2006); Balikh valley after Akkermans et al. (2006). 1. Hacı-
lar, 2. Kuruçay, 3. Höyücek, 4. Bademagacı. Grey shading marks the tem-
poral extension of the 8200 calBP ‘climate event’.

2 http://www.sabi-abyad.nl/tellsabiabyad/projecten/index/0/8/?sub=9&language=en
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by Lichter (2006) as ‘West Anatolian Red Burnished
Pottery’ (‘Westanatolische Rot Polierte Keramik’ or
WARP), vessels from these assemblages are red to
reddish brown, slightly burnished, and sometimes
slipped; most frequent forms are hole-mouth and S-
shaped pots, with flat bases or sometimes with low
pedestals (Lichter 2005.63; 2006.34).

Discussion

Summarising the evidence presented in this paper,
it appears that the 8200 calBP ‘climate event’ coin-
cides not only with clear breaks (and possible lacu-
nae) in sequences at major settlements in the Balikh
valley, Cilicia, and the Konya plain, but also with po-
tential evidence for warfare in Pisidia, as well as with

an intensification of Neolithic
dispersal into western Anatolia,
the Aegean, and south-eastern
Europe. In this context, it is of
particular interest to note some
remarks made recently by M.
Özdogan (2005) who, in refer-
ence to the spread of Neolithic
lifeways and traditions west-
wards from their ‘formative
zone’, writes: “The fact that the
expansion continued on [be-
yond western Anatolia and the
Marmara region], rather quick-
ly reaching the farthest extents
of Europe, implies that some
sort of social turbulence must
have been the main reason,
giving way to what can be de-
scribed as the motivation to mi-
grate” (Özdogan 2005.20–21).

Might then this ‘social turbu-
lence’ be partly explained, at
least for the Lake District, by
the outbreak of warfare in the
late seventh and early sixth mil-
lennium calBC? If so, how might
this conflict relate to the roughly
contemporaneous interludes of
settlement reorganisation at the
sites of Çatalhöyük, Yumuktepe
and Tell Sabi Abyad? Although
Özdogan makes no suggestions
himself as to the possible ‘moti-
vation’ behind migration, the
apparent coincidence of the 8.2
ka calBP ‘climate event’ with

this period of intensive Neolithic dispersal may be
critical. In the semi-arid interior of the Anatolian
peninsular and in northern Syria, communities may
have been struck by particularly cold/severe winters
and springs, combined with either drought condi-
tions or the effects of more extensive rainfalls and
snowfalls. These would have placed an increased
strain on resources, leading ultimately to food shor-
tages and famine situations; substantiation for such
a scenario is certainly found in historical accounts
from central parts of the Anatolian peninsular (Chri-
stiansen-Weniger 1964).

As noted by J. Yakar (2000.229), the only sensible
way to alleviate such problems “is for farming com-
munities to temporarily minimize the pressure on

Fig. 10. Cumulative calibrated dating probability of radiocarbon data
from nine archaeological sites in Turkey (Kuruçay Höyük/Table. 2,
Hoca Çesme/Table 9, Ulucak Höyük/Table 7, Mersin-Yumuktepe/Table 6,
Hacılar/Table 1, Höyücek Höyük/Table 3, Yesilova Höyük/Table 8, Ba-
demagacı Höyük/Table 4) and Northern Syria (Tell Sabi Abyad/Table
10) in relation to the Holocene non-sea-salt [K+] series for the GISP2 ice
core from Greenland (O’Brien et al. 1995; Mayewski et al. 1997) (bot-
tom).
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the carrying capacity of the
land. The best solution is to re-
locate much of the livestock
and part of the community to
less affected habitats”. He stres-
ses, however, that any transloca-
tion of even small groups of pa-
storalists and/or farmers to areas
beyond the crisis zone can lead
“to territorial disputes, and
large-scale intrusions may well
have sparked serious conflicts
and anarchy”. This same basic
assumption, i.e. that climate
change affects societies by alter-
ing agricultural productivity and
consequently social stability, is
encountered in most studies to
have focused on the effects of
climate deterioration on human
society. Could this then also be a
likely scenario for the late sev-
enth and early sixth millennium
calBC in Anatolia? Had the cli-
mate in central and eastern parts
of the peninsular become too
unpredictable? Did parts of the
population from these regions
seek alternative territories in ad-
jacent, less afflicted areas? In-
deed, this may have led not only to a reorganisation
of their own communities, for example, as at Çatal-
höyük, Mersin-Yumuktepe and Sabi Abyad, but also
to the destruction and periodical abandonment of
settlements encountered in the latter, e.g. in Pisidia.
As noted by Keeley (1996.139), “Droughts figure fre-
quently in examples of disaster-driven warfare”.

Finally, and perhaps most controversially, are we
witnessing a climate induced intensification of

Neolithisation processes from the semi-arid ‘forma-
tive zone’ of Neolithic genesis westwards into both
the Aegean region and into centres of south-eastern
European ‘Early Neolithic’ development, e.g. in Thes-
saly, in the Strumon valley, and beyond? Certainly,
the aforementioned predominance of the sling over
the bow at this time has been linked with the migra-
tion of specialised craftsmen from core areas of ob-
sidian tool manufacture, located primarily in Central
Anatolia (Özdogan 2002.443).

Fig. 11. Cumulative calibrated dating probability of radiocarbon data
from Çatalhöyük East (Weninger et al. 2005.Tab.4) and Çatalhöyük
West (Tab. 5) in relation to GISP2 δδ 16O/18O (Grootes et al. 1993) (top)
and the Holocene non-sea-salt [K+] series for the GISP2 ice core from Gre-
enland (O’Brien et al. 1995; Mayewski et al. 1997) (bottom). In contrast
to published GISP2 ages (Grootes er al. 1993), GISP2 16O/18O records
(top) and GISP2 [K+] records (bottom) are shifted 40 yrs to the youn-
ger, as proposed by Weninger et al. (2006) and Vinther et al. (2006).
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∴∴

Lab code
14C age

δδ13C Material Species Period Site Locus
Cal age

Reference(BP) (calBP)

P–315 6926 ± 95 n.d. charcoal (poutre) level IA
Room 5,

7780 ± 90
Ralph and Stuckenrath

Roof Beam 1962

P–315A 7047 ± 221 n.d. charcoal level IA
Room 5,

7900 ± 210
Ralph and Stuckenrath

Roof Beam 1962

P–313 7150 ± 98 n.d. charcoal level VI
Area E, ash

7990 ± 110
Ralph and Stuckenrath

from fireplace 1962
P–326A 7169 ± 131 n.d. n.d. 8000 ± 140 Bienert 2000

P–316 7170 ± 134 n.d. charcoal level IIA
Area N, Room 4,

8000 ± 140
Ralph and Stuckenrath

Roof Beam 1962

P–316A 7172 ± 127 n.d. charcoal level IIA
Area N, Room 4,

8010 ± 130
Ralph and Stuckenrath

Roof Beam 1962

P–314 7340 ± 94 n.d. charcoal level IX
Area E, ash

8170 ± 110
Ralph and Stuckenrath

from fireplace 1962

P–313A 7350 ± 85 n.d. charcoal level VI
Area E, ash

8180 ± 110
Ralph and Stuckenrath

from fireplace 1962
P–326 7386 ± 131 n.d. charcoal 8200 ± 130 Bienert 2000

AA–41604 7398 ± 63 n.d. charcoal juniper level VI
Area P, Burnt

8230 ± 80 Thissen 2006Post, id BM–48

AA–41603 7452 ± 51 n.d. charcoal juniper level VI
Area P, Burnt

8280 ± 60 Thissen 2006Post, id BM–48

AA–41602 7468 ± 51 n.d. charcoal juniper level VI
Area P, Burnt

8290 ± 60 Thissen 2006Post, id BM–48

BM–48 7550 ± 180 n.d. charcoal level VI
Area P,

8360 ± 180
Barker and Mackey

Burnt Post 1960

BM–125 7770 ± 180 n.d. charcoal level VII
Area P, Corner

8660 ± 230
Barker and Mackey

Beam from room 1963

BM–127 8700 ± 180 n.d. charcoal
level V Area Q, ash

9810 ± 240
Barker and Mackey

“aceramic” from fireplace 1963

Tab. 1. Hacılar (37.57°N, 30.08°W). Database references: Gérard 2001; Thisssen 2006; Böhner 2006.

Appendix
Date List> 14C-Data from archaeological sites referenced in the text

The radiocarbon dates are cited according to the ori-
ginal publication (reference). There are cases when
the archaeological sample description is only avail-
able from secondary and higher order data descrip-
tions, and notably from the following on-line data-
bases:
Reingruber and Thissen 2004: www.canew.org/
download.html
Gérard 2001: www.canew.org/download.html
Thisssen 2007: www.canew.org/download.html
Böhner 2006: www.context-database.uni-koeln.de.

Conventional 14C-ages [BP ± 1 σ] are defined as di-
mensionless logarithmic 14C count rates of dated
samples relative to the standard NBS Oxalic Acid
(Mook and van der Plicht 1999). Calibrated ages
[calBC ± 1 σ] are calculated with the CalPal program
(www.calpal.de) using methods of Weninger (1986)
as the base of the INTCAL04 14C-age tree-ring cali-
bration database (Reimer et al. 2004). Numeric cali-
brated ages are given as median values, with errors
(p = 68.2% interval derived from the calibrated age
distribution) rounded to the nearest decade.
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Lab code 14C age (BP) δδ13C Material Species Period Site Locus Cal age (calBP) Reference
HD–14217\13822 7349 ± 38 n.d. charcoal n.d. Shrine Phase post 8150 ± 70 Duru 1995
– 7350 ± 50 n.d. charcoal n.d. Shrine Phase post 8170 ± 90 Duru 1994b
– 7350 ± 50 n.d. charcoal n.d. Shrine Phase post 8170 ± 90 Duru 1994b
– 7540 ± 45 n.d. charcoal n.d. Shrine Phase post 8360 ± 40 Duru 1994b
HD–14218\14002 7551 ± 46 n.d. charcoal n.d. Shrine Phase post 8370 ± 40 Duru 1995
HD–14219\14007 7556 ± 45 n.d. charcoal n.d. Shrine Phase post 8370 ± 30 Duru 1995

Tab. 3. Höyücek (37.45°N, 30.55°W)

Lab code 14C age (BP) δδ13C Material Species Period Cal age (calBP) Reference
Hd–21046 7307 ± 41 n.d. n.d. n.d. EN II\1 8110 ± 50 Thissen 2006
Hd–21016 7424 ± 37 n.d. n.d. n.d. EN II\4 8260 ± 50 Thissen 2006
Hd–21058 7459 ± 51 n.d. n.d. n.d. ENII\3 8280 ± 60 Thissen 2006
Hd–22279 7465 ± 27 n.d. charcoal n.d. EN II\4A 8280 ± 60 Duru 2004
Hd–21015 7481 ± 40 n.d. n.d. n.d. EN II\4 8290 ± 60 Thissen 2006
Hd–20910 7546 ± 41 n.d. n.d. n.d. EN II\3 8370 ± 30 Duru 2002
Hd–22339 7553 ± 31 n.d. charcoal n.d. EN II\4–3A 8380 ± 30 Duru 2004
Hd–22340 7949 ± 31 n.d. charcoal n.d. EN I\8 8830 ±110 Duru 2004

Tab. 4. Bademagacı (37.22°N, 30.49°W)

Lab code 14C age (BP) δδ13C Material Species Period Cal age (calBP) Reference
PL– 980524A 6940 ± 80 n.d. charcoal n.d. Early Chalcolithic 5840 ± 80 Göktürk et al. 2002
AA–27981 7040 ± 40 n.d. charcoal n.d. Early Chalcolithic 5940 ± 50 Göktürk et al. 2002
OxA–11763 6626 ± 36 –22,20 seeds cereal Early Chalcolithic 7520 ± 40 Higham et al. 2007
OxA–11762 6662 ± 38 –21,80 seeds hackberry Early Chalcolithic 7540 ± 40 Higham et al. 2007
OxA–12105 6682 ± 34 –19,60 seeds cereal Early Chalcolithic 7550 ± 40 Higham et al. 2007
OxA–11764 6707 ± 38 –22,10 seeds cereal Early Chalcolithic 7570 ± 40 Higham et al. 2007
OxA–11764 6730 ± 40 –22,00 seeds hackberry Early Chalcolithic 7600 ± 40 Higham et al. 2007
OxA–12106 6894 ± 34 –10,10 seeds cereal Early Chalcolithic 7730 ± 40 Higham et al. 2007
OxA–11760 6904 ± 39 –22,40 seeds cereal Early Chalcolithic 7740 ± 50 Higham et al. 2007
OxA–11773 6915 ± 34 –23,90 seeds cereal Early Chalcolithic 7750 ± 40 Higham et al. 2007
OxA–11756 6937 ± 38 –20,80 seeds cereal Early Chalcolithic 7770 ± 50 Higham et al. 2007
OxA–11754 6945 ± 39 –21,90 seeds cereal Early Chalcolithic 7780 ± 50 Higham et al. 2007
OxA–11774 6969 ± 36 –22,70 seeds cereal Early Chalcolithic 7800 ± 50 Higham et al. 2007
OxA–12089 6990 ± 40 –22,20 seeds cereal Early Chalcolithic 7840 ± 60 Higham et al. 2007
OxA–11758 7028 ± 37 –23,10 seeds cereal Early Chalcolithic 7880 ± 50 Higham et al. 2007
OxA–11759 7028 ±39 –23,60 seeds cereal Early Chalcolithic 7880 ± 50 Higham et al. 2007
OxA–11755 7049 ±39 –23,40 seeds cereal Early Chalcolithic 7890 ± 40 Higham et al. 2007
OxA–11750 7065 ± 40 –21,50 seeds cereal Early Chalcolithic 7900 ± 40 Higham et al. 2007
OxA–11751 7070 ± 45 –23,50 seeds cereal Early Chalcolithic 7900 ± 50 Higham et al. 2007
OxA–11757 7103± 39 –23,60 seeds cereal Early Chalcolithic 7930 ± 50 Higham et al. 2007

Tab. 5. ÇatalhöyükWest (37.66°N, 32.82°W). Database references: Thissen 2007 (CaNEW, March 2007).

Lab code 14C age (BP) δδ13C Material Species Period Cal age (calBP) Reference
Hd–9988\10341 4620 ± 60 n.d. charcoal n.d. L–CH 5310 ± 140 Duru 1994
Hd–9992\10363 4650 ± 55 n.d. charcoal n.d. L–CH 5400 ± 70 Duru 1994
Hd–9990\10361 4690 ± 60 n.d. charcoal n.d. L–CH 5440 ± 100 Duru 1994
Hd–9991\10362 4720 ± 60 n.d. charcoal n.d. L–CH 5450 ± 100 Duru 1994
Hd–9989\10360 4740 ± 50 n.d. charcoal n.d. L–CH 5460 ± 100 Duru 1994
– 4795 ± 82 n.d. n.d. L–CH 5490 ± 110 Duru 1994
– 5170 ± 70 n.d. charcoal n.d. PN 5910 ± 110 Duru 1983
– 5450 ± 52 n.d. n.d. L–CH 6240 ± 50 Duru 1994
HD–12917\12830 7045 ± 95 n.d. bone n.d. PN 7850 ± 90 Duru 1994
HD–12916\12674 7140 ± 35 n.d. bone n.d. PN 7940 ± 50 Duru 1994
– 7214 ± 38 n.d. charcoal n.d. PN 8040 ± 60 Duru 1983
HD–12915\12673 7310 ± 70 n.d. bone n.d. PN 8100 ± 70 Duru 1994

Tab. 2. Kuruçay Höyük (37.63°N, 30.16°W)
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Lab code 14C age (BP) δδ13C Material Species Period Site Locus Cal age (calBP) Reference

Early
Phase III.8,

KN–5811 7505 ± 30 –26.40 charcoal n.d.
Chalcolithic

AGZ–L1b, 8330 ± 50 Derin 2007
15.25–14.80 m

Tab. 8. Yesilova (38.45°N, 27.22°W )

Lab code
14C age

δδ13C Material Species Period Site Locus
Cal age

Reference
(BP) (calBP)

GrN–19356 6520 ±110 n.d. charcoal n.d. Early Chalcolithic phase II 7420 ±100 Özdoğan 1997
GrN–19782 6890 ± 60 n.d. charcoal n.d. Early Chalcolithic phase II 7740 ± 60 Özdoğan 1997
GrN–19310 6890 ±280 n.d. charcoal n.d. Early Chalcolithic phase II 7760 ±250 Özdoğan 1997
GrN–19781 6900 ±110 n.d. charcoal n.d. Early Chalcolithic phase II 7760 ±110 Özdoğan 1997
GrN–19780 6920 ± 90 n.d. charcoal n.d. Early Chalcolithic phase II 7770 ± 90 Özdoğan 1997
GrN–19311 6960 ± 65 n.d. charcoal n.d. Early Chalcolithic phase II 7800 ± 80 Özdoğan 1997
Hd–16726\17084 7005 ± 33 n.d. n.d. n.d. Pottery Neolithic phase III 7860 ± 50 Karul 2000
Hd–16727\17038 7028 ± 50 n.d. n.d. n.d. Pottery Neolithic phase III 7870 ± 60 Karul 2000
GrN–19357 7135 ±270 n.d. charcoal n.d. Pottery Neolithic phase III 7980 ±260 Özdoğan 1997
GrN–19355 7200 ±180 n.d. charcoal n.d. Pottery Neolithic phase IV 8030 ±180 Özdoğan 1997
Hd–16724\17186 7239 ± 29 n.d. n.d. n.d. Pottery Neolithic phase III 8070 ± 60 Özdoğan 1997
GrN–19779 7360 ± 35 n.d. charcoal n.d. Pottery Neolithic phase IV 8180 ± 80 Karul 2000
Hd–16725\119145 7496 ± 69 n.d. n.d. n.d. Pottery Neolithic phase IV 8300 ± 70 Karul 2000
Bln–4609 7637 ± 43 n.d. n.d. n.d. Pottery Neolithic phase IV 8450 ± 50 Karul 2000

Tab. 9. Hoca Çesme (40.70°N, 26.13°W)

Lab code 14C age (BP) δδ13C Material Species Period Cal age (calBP) Reference
Beta–178748 6900 ± 70 n.d. charcoal n.d. Phase IVb2 7750 ± 70 Derin et al. 2004
Beta–178747 6980 ± 60 n.d. charcoal n.d. Phase IVb2 7820 ± 80 Derin et al. 2004
Beta–188371 7110 ± 40 n.d. charcoal n.d. Phase V 7930 ± 50 Derin et al. 2004
Beta–188370 7120 ± 50 n.d. charcoal n.d. Phase V 7940 ± 50 Derin et al. 2004
Beta–188372 7300 ± 40 n.d. charcoal n.d. Phase V 8110 ± 50 Derin et al. 2004

Tab. 7. Ulucak (38.46°N, 27.35°W)

Lab code 14C age (BP) δδ13C Material Species Phase Cal age (calBP) Reference
R–805 5360 ± 80 n.d. seeds Triticum XIIB 6140 ±110 Caneva 1999
R–602 5940 ± 70 n.d. charcoal n.d. XIIB 6780 ± 90 Caneva 1999
R–1010 6675 ± 70 n.d. charcoal n.d. XVI 7550 ± 60 Caneva 1999
R–809 6980 ± 80 n.d. charcoal n.d. XXV 7820 ± 90 Caneva 1999
R–1345 7010 ± 75 n.d. charcoal n.d. XXV 7840 ± 80 Caneva 1999
R–806 7030 ± 90 n.d. charcoal n.d. XXV 7850 ± 90 Thissen 2007
R–7090 7090 ± 70 n.d. charcoal n.d. XXV 7910 ± 70 Caneva 1999
R–956 7090 ± 70 n.d. charcoal n.d. XXVI 7910 ± 70 Caneva 1999
R–957 7100 ± 70 n.d. charcoal n.d. n.d. 7920 ± 70 Caneva 1999
R–807 7160 ± 80 n.d. charcoal n.d. XXVI 8000 ± 90 Caneva 1999
R–1226 7280 ± 70 n.d. charcoal n.d. XXVI 8100 ± 70 Caneva 1999
R–808 7380 ± 80 n.d. charcoal n.d. XXVI 8200 ±110 Thissen 2006
R–1011 7545 ± 75 n.d. charcoal n.d. XXVI 8330 ± 80 Caneva 1999
R–1343 7640 ± 80 n.d. charcoal n.d. XXX–XXXIII 8460 ± 70 Caneva 1999
R–1344 7750 ± 80 n.d. charcoal n.d. XXX–XXXIII 8540 ± 80 Thissen 2007
R–734 7790 ± 80 n.d. charcoal n.d. XXX–XXXIII 8600 ±110 Thissen 2007
R–467 7920 ± 90 n.d. charcoal n.d. XXX–XXXIII 8790 ±140 Caneva 1999
W–617 7950 ± 250 n.d. charcoal n.d. XXXIII 8860 ±310 Caneva 1999

Tab. 6. Mersin-Yumuktepe (36.80°N, 34.60°W)
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14C age
δδ13C Material Period Operation\Phase

Cal age
Reference

(BP) (calBP)
6670 ±100 n.d. charcoal Halaf Op.I, NE–Mound 7550 ± 80 Akkermans 1997

6930 ± 45 n.d. seeds
Transitional 

Op. II, level 2, on floor of oven 7770 ± 50 Akkermans et al. 2006
Balikh IIIA

6930 ± 80 n.d. charcoal
Transitional

Op. I, level 4 7780 ± 80 Akkermans 1993
Balikh IIIA

6975 ± 30 n.d. seeds Early Halaf Op. I, level 1 7810 ± 50 Akkermans 1993
7005 ± 30 n.d. charcoal Early Halaf Op. I, level 2 7860 ± 50 Akkermans 1993

7025 ± 25 n.d. seeds
Transitional

Op. I, level 6, floor of building 7880 ± 40
Akkermans &

Balikh IIIA Verhoeven 1995

7025 ± 45 n.d. seeds
Transitional

Op. II, level 2, in fill of hearth 7870 ± 60 Akkermans et al. 2006
Balikh IIIA

7065 ± 30 n.d. seeds Early Halaf Op. I, level 3 7900 ± 40 Akkermans 1992

7075 ± 30 n.d. seeds
Transitional

Op. I, level 4 7910 ± 40 Akkermans 1993
Balikh IIIA

7080 ± 80 n.d. seeds Pre-Halaf Op.I, Level 8 7900 ± 80 Akkermans 1993

7100 ± 60 n.d. charcoal
Transitional Op. I, level 6,

7920 ± 60
Akkermans

Balikh IIIA SE area room 7, floor & Verhoeven 1995
7145 ± 30 n.d. charcoal Pre-Halaf Op. I, level 8–10 7980 ± 30 Akkermans 1993
7150 ± 90 n.d. charcoal Pre-Halaf Op.I, NE-mound 7980 ±100 Akkermans 1993
7170 ± 90 n.d. charcoal Pre-Halaf Op.I, NE-mound 8010 ±100 Akkermans 1993
7190 ± 55 n.d. seeds Pre-Halaf Op. I, level 7, in fill of pit 8030 ± 60 Akkermans et al. 2006

7190 ± 60 n.d. seeds
Transitional

Op. I, level 5, in fill of oven 8040 ± 70 Akkermans et al. 2006
Balikh IIIA

7225 ± 30 n.d. charcoal Pre-Halaf Op.I, NE-mound 8050 ± 60 Akkermans 1993

7240 ± 50 n.d. charcoal
Pre-Halaf Op. I, level 7, on floor

8070 ± 70 Akkermans et al. 2006
of circular building

7240 ± 50 n.d. charcoal Pre-Halaf Op. V, level 2, in fill of oven 8070 ± 70 Akkermans et al. 2006
7250 ± 50 n.d. charcoal Pre-Halaf Op. V, level 2, in fill of oven 8080 ± 60 Akkermans et al. 2006
7250 ± 50 n.d. charcoal Pre-Halaf Op. V, level 2, in fill of oven 8080 ± 60 Akkermans et al. 2006
7350 ± 50 n.d. charcoal Pre-Halaf Op. V, level 2, in fill of oven 8170 ± 90 Akkermans et al. 2006

7360 ± 25 n.d. seeds
Early Ceramic Op. III, level 2, slightly

8180 ± 40 Akkermans et al. 2006
Neolithic above floor in building II

7370 ± 55 n.d. charcoal
Pre-Halaf Op. V, level 2,

8190 ±100 Akkermans et al. 2006
in fill of building III

7400 ± 25 n.d. seeds
Early Ceramic Op. III, level 2, slightly

8250 ± 50 Akkermans et al. 2006
Neolithic above floor in building II

7440 ± 50 n.d. charcoal
Early Ceramic Op. IV, level 1, on floor

8270 ± 60 Akkermans et al. 2006
Neolithic in room of building I

7465 ± 35 n.d. seeds Early Halaf Op. I, level 1–3 8280 ± 60 Akkermans 1993

7475 ± 45 n.d. charcoal
Early Ceramic

Op. III, level 3, floor in room 8290 ± 60 Akkermans et al. 2006
Neolithic

7525 ± 45 n.d. charcoal
Early Ceramic Op. III, level 3,

8330 ± 60 Akkermans et al. 2006
Neolithic slightly above floor in room

7570 ± 50 n.d. charcoal
Early Ceramic Op. III, level 2,

8380 ± 40 Akkermans et al. 2006
Neolithic in fill of building IV

7720 ± 50 n.d. charcoal
Early Ceramic Op. III, level 2,

8500 ± 50 Akkermans et al. 2006
Neolithic on floor in oven

Tab. 10. Sabi Abyad (36.52°N, 39.10°W)
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Introduction

The archaeology of the early Neolithic in the Near
East and Europe reveals a range of similarities across
various geographical zones as regards arrangement
of space, the function of architecture, the similar uti-
lization of bounded space, the integrative character
of communal rituals, the communality of technologi-
cal solutions or human-animal relations. Transforma-
tions in these domains in the course of time also re-
veal some striking parallels.

These parallel developments, however, do not mean
that the Neolithic communities across different re-
gions are identical and no idiosyncrasies are repor-
ted. On the contrary, trajectories of developments in
particular areas are inevitably differentiated, due to
the range of social, cultural and historical contexts
in which they operated. In particular, these regional

sequences differ as much as a peculiar cultural and
social milieu at their beginning is differentiated.

In this paper, I intend to present and then to inter-
pret some of these apparent affinities in cultural de-
velopments and social transformations in early Neo-
lithic communities in Central Anatolia and Central
Europe, in particular in the North European Plain.
Some of them are clearly more obvious and better
attested than others.

The Neolithic in Central Anatolia is a distinct pheno-
menon, and it differs in such matters as settlement
form, burial customs, and chipped stone industries
from that of the Fertile Crescent (Özdogan 1995.
58; 1999.229–232; Balkan-Atlı and Binder 2001.
194). Moreover, it is the developments in this region

ABSTRACT – This paper intends to scrutinize striking similarities in cultural developments and social
transformations in Neolithic communities in the North European Plain of Central Europe and Central
Anatolia in the early phase of their development and in the following post-Early Neolithic period. They
will be explored through evidence pertaining to architecture and the organization of space, alongside
changes in settlement pattern, as well as animal bone assemblages and zoomorphic representations.
Social changes, in particular a transition from communal arrangements of local groups in the Early
Neolithic to autonomous household organization in the following period, will be debated.

IZVLE∞EK – ∞lanek preiskuje osupljive podobnosti v kulturnem razvoju in dru∫benih premenah neo-
litskih skupnosti na Severnoevropskem ni∫avju in osrednji Anatoliji v zgodnjih in kasnej∏ih, srednje
in pozno neolitskih fazah razvoja. Razlike opazujemo skozi arhitekturo, organizacijo prostora, sprem-
ljajo≠e spremembe v poselitvenih vzorcih kot tudi v zbirih ∫ivalskih kosti in zoomorfnih upodobitvah.
πe posebej se posvetimo dru∫benim spremembam, vezanim na razpad komunskih skupin v zgodnjem
neolitiku na avtonomna gospodinjstva v kasnej∏ih obdobjih.

KEY WORDS – Central Anatolia; North European Plain; house; cattle; space
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that set the conditions for the spread of the Neoli-
thic way of life westwards into the Balkans and then
Europe. The Neolithic in the North European Plain
is an area equally rich in data, with tight chronolo-
gical controls, and marks the beginning of the entry
of early farming groups into vast previously unin-
habited areas. It lays the foundation for the devel-
opment of food producing societies across much of
the northern part of the continent.

In both cases, we are dealing with regions in which
the Neolithic mode of life was introduced from else-
where. However, a point of departure for its develop-
ment, as well as the time frame in each case, was
clearly different. The Central Anatolian Neolithic de-
veloped as a result of complex transformations of
the tradition inherited from the northern Levant,
while the Neolithic in Central Europe originated
from the Carpathian Basin. However, centuries long
developments in both regions led to the emergence
of a very distinct and coherent mode of the Neoli-
thic. It consolidated and strengthened to such a de-
gree that communities in both regions had the po-
tential to significantly contribute to the dispersal of
this new mode of life beyond their original settings,
first into different zones within both regions, and
then outside those regions. The internal logic of de-
velopments of early Neolithic communities in both
regions appears to be very similar.

The character of social transformations of Central
Anatolian and the North European Plain Neolithic
communities will be explored through evidence per-
taining to settlement patterns and the organisation
of space, alongside changes in architecture, as well
as animal bone assemblages and zoomorphic repre-
sentations. Other aspects of these transformations
need to be studied in more detail in the future.

The point of departure for this analysis is my own
work in the North European Plain, mostly in the Ku-
javia region, and in Central Anatolia, in particular at
Çatalhöyük East, where I co-direct the excavation
project focused on the last sequence of the mound
occupation. Having been working in both regions
for a long time and observing a range of striking si-
milarities, I feel in position to try explicating them
and grasping their nature. This paper is the first
such attempt.

However, it is not my intention to go into any de-
tails here regarding the regional culture-historical
schemes that are used to capture changes in the Neo-
lithic. Instead, special attention will be devoted to

diachronic interrelations, in order to outline the
manner in which the fabric of Neolithic societies was
transformed over time. Hence, I will use the terms
early Neolithic and post-early Neolithic to pinpoint
this diachronic perspective, rather than referring to
existing conventional chronological schemes in both
regions.

The first part of the paper aims to present an over-
view of the major characteristic features of architec-
ture and spatial organization in the early Neolithic
sequence in both regions. I will also challenge the
meat-based livestock-rearing system of early Euro-
pean farming and point out the idiosyncratic nature
of the introduction of secondary products in both re-
gions. The early Neolithic in both regions became a
point of reference for a local trajectory of develop-
ment, but the process involved the localized trans-
formation and modification of these constituent prin-
ciples and rules.

The second part aims to discuss social transforma-
tions in the post-Neolithic period. As regards Central
Anatolian Neolithic, the changes will be examined
both on a microscale, using Çatalhöyük East as a
case study, and on a regional scale across the region.
Changes observed in the last phase of the Çatalhö-
yük East occupation will then be assessed within the
broader regional context, and the overall trajectory
of development for local communities in Central
Anatolia in this time frame. As regards the North
European Plain, I will refer to social transformations
from its earliest Neolithic phase throughout the fur-
ther developments of the Danubian tradition.

Introducing the Neolithic of Central Anatolia
and the North European Plain

Central Anatolia is defined here as the area to the
south of the Anatolian Plateau divided into three
zones: the region of the Beysehir-Sugla lakes in the
west, the Konya Plain in the centre, and the Cappa-
docian region in the east. The Early Central Anatolia
(ECA) cultural sequence has recently been divided
by Özbasaran and Buitenhuis (2002) into five stages.
The paper discusses developments in ECA II, ECA III
and ECA IV periods. The ECA II period is dated from
the late 9th millenium BC to 7500 calBC. The follo-
wing ECA III is divided into two sub-phases, A & B.
The A subphase is dated back to the years 7500–
6700/6600 calBC, while subphase B to 6700/6600–
6000 BC. The following ECA IV period is dated to the
years 6000–5500 BC. Both stages of ECA III corre-
spond well with the stratigraphy of the Çatalhöyük
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East. To date, 13 building horizons have been exca-
vated at this site, labelled levels XII to 0. The se-
quence as a whole can be dated to approximately
7400–6000 calBC (Cessford 2001; Marciniak and
Czerniak 2007). In the Özbasaran and Buitenhuis
chronological scheme, levels XII–VI, dated to be-
tween 7400 and 6600 calBC belong to the ECA IIIA,
whereas levels V–0, dated to 6600–6000 calBC, fall
within the ECA IIIB period (Cessford 2001; Marci-
niak and Czerniak 2007).

The considerable changes in the last period of Çatal-
höyük East occupation are accompanied by the emer-
gence of farming settlements in the region. The ECA
IIIA settlement pattern in the Konya Plain is charac-
terised by long-term aggregation, and marked by an
extreme concentration of population at one site –
Çatalhöyük. An apparent lack of permanent seden-
tary communities in the region during this period is
in sharp contrast with succeeding periods. The fol-
lowing ECA IIIB is marked by the appearance of
many smaller sites which continue to be occupied
into the subsequent ECA IV (Baird 2002). These
smaller settlements were inhabitated for shorter pe-
riods than previously. In comparison with the steady
rate at which changes occurred earlier, around 6500
calBC developments occurred more quickly and their
internal dynamics intensified.

The earliest Neolithic communities appeared in Cen-
tral Europe around 5450 calBC. They are repre-
sented by the Linear Band Pottery Culture (Linear-
bandkeramik – LBK), which is dated in this part of
the continent from c. 5450 to 4600 calBC (Milisau-
skas, Kruk 1989.404). The LBK covered large areas
of Europe, from the Paris Basin in the west to the
Dniester in the east, and from the Drava in the south
to northern Poland in the north (e.g. Kruk and Mi-
lisauskas 1999; Barker 1985; Starling 1983; 1985;
Wiślański 1970).

The early farmers of the Linear Band Pottery Cul-
ture emerged in the North European Plain in the se-
cond half of the 6th millennium BC, and continued
uninterrupted development through the first half of
the 5th millennium BC. This region was colonized by
immigrants from South-eastern Europe, who brought
with them a whole array of new material culture, in-
cluding longhouses, a simple style of pottery, with
curvilinear and rectilinear motifs, and stone techno-
logy in the form of symmetrical axes and heavy
adzes, with a plano-convex cross section. They prac-
ticed mixed-farming subsistence techniques. The LBK,
especially its earlier phases, was characterized by re-

markable uniformity over vast geographical distan-
ces, and its material culture was of limited stylistic
variability in various regions (e.g. Ammerman and
Cavalli-Sforza 1973; 1984; Starling 1985; Kulczyc-
ka-Leciejewiczowa 1970; 1979; 1993; Milisauskas
and Kruk 1989; Wiślański 1970; Keeley 1992; Price
et al. 1996).

This early Neolithic phase was followed by the dyna-
mic development of farming communities in the re-
gion associated with the late phases of the Danu-
bian tradition – in particular, Lengyel culture – and
dated back to the second half of the 5th millennium
BC. The late phases of the Danubian tradition are re-
presented by the Late Band Pottery, Stroke Orna-
mented Pottery, Lengyel, Polgár, Hinkelstein, and
Rössen cultures. These archaeological entities mark
a second important phase in the development of far-
ming communities in Central Europe. They are dated
from c. 4600 to 4000 calBC (Kruk and Milisauskas
1999.303). This late phase of the Danubian tradition
(Milisauskas and Kruk 1989) is often defined as
the Early Middle Neolithic (Kruk and Milisauskas
1999; see also Czerniak 1994).

Architecture and spatial organization

Central Anatolia
Architecture and spatial arrangement in Central Ana-
tolian Early Neolithic can be discerned at two major
settlements in the region, namely Asıklı Höyük and
Çatalhöyük. One its unique feature is the phenome-
non of clustered neighbourhood settlements (Özba-
saran 2000.135). In Asıklı Höyük and in the early
building levels XII–VI at Çatalhöyük, individual loam
buildings are typically constructed directly adjacent
to one another in neighbourhood clusters of appro-
ximately 30 to 40 buildings (Fig. 1). These will nor-
mally be separated from one another by streets,
alleys and midden areas, and additional midden
areas may be located within the neighbourhood clu-
sters. Houses have a great degree of continuity, being
rebuilt on the same location for up to six building
levels in a sequence stretching over several hundreds
of years (e.g. Düring 2005; Farid 2005; Hodder
2005a; 2006).

Domestic structures were built of loam brick and ac-
cessed from the roof by a ladder. They were occu-
pied for hundreds of years, after which they were
generally emptied of portable items and the house
carefully and systematically dismantled. The lower
portion of the building was then levelled to set up a
foundation for a new house. Continuity is particu-
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larly clear in the internal organi-
sation of the buildings, which dis-
played a high degree of similarity
across the site. This was characte-
rised by the placement of hearths
and the oven in the south part of
the building, a platform with a bu-
rial underneath in the north part
of the building, bucrania on the
west wall, and the access-ladder
near the hearths/ovens. Conside-
rable continuity is visible in plat-
form and floor divisions through
successive replasterings and re-
building, with only minor chan-
ges observable through time re-
garding the location of ovens and
hearths (Fig. 2).

Social structures appear to be ba-
sed around neighbourhood com-
munities, as indicated by cluste-
red distributions of houses and
burials. The rooms at Asıklı Hö-
yük are of a restricted size range, with an average of
about 6.5m2, and 80% are smaller than 12m2. This
may indicate that they are perhaps too small to have
served as household residences. Remarkably, only
about 30% of the rooms excavated at Asıklı Höyük
contained a hearth. The distribution of these hearths
over the settlement does not seem to be clearly pat-
terned, and it is not possible to discern clusters of
rooms centred on a room with a hearth (Düring
and Marciniak 2006.8–10; Tab. 3). The situation is
slightly different at Çatalhöyük, as there is a com-
mon category of rooms that can be positively iden-
tified as living rooms containing a range of more or
less standard features (Mellaart 1967.61, Fig. 11).
However, in contrast to Asıklı Höyük, there is good
evidence for dwellings constituted on the basis of
both co-residence and economic pooling, but inte-
grated into larger neighbourhood associations.

The dominance of larger social collectivites is addi-
tionally supported by burial arrangements. In total,
only 70 sub-floor burials were found in the approxi-
mately 400 rooms excavated at Asıklı Höyük (Esin
and Harmankaya 1999.126), indicating that only a
small selection of the dead were interred in the set-
tlement. Some buildings clearly served as burial sites
for groups that outnumbered their inhabitants. This
may indicate that the deceased were interred as part
of communally organised ceremonies.

A major shift seems to have occurred at Çatalhöyük
in the transition from Level VI to V. These radical
changes are particularly well-attested in the architec-
ture and spatial organisation in the structures exca-
vated by the Polish team in Levels IV–0 (Czerniak
et al. 2001; 2002; Czerniak and Marciniak 2005).
They are marked by the abandonment of the pro-
nounced building continuity seen in earlier levels,
as well as the appearance of exterior doorways and
the emergence of probable courts and streets, which
made the houses more accessible than hitherto (Dü-
ring 2001).

The buildings seem to mark a significant departure
from the hitherto prevailing pattern both in terms of
their construction and organisation of space. Houses
have different shapes and sizes, with internal featu-
res which are placed in an irregular order and some-
times are not present at all. The beginning of the
demise of internal organisation of the buildings is
already clear in Level IV/III as manifested in Buil-
ding 74 (Fig. 3). Its internal size and the layout of
the walls was different than in earlier buildings. It
was composed of two rooms and divided by a parti-
tion wall that was probably built during its later re-
construction. The internal layout of both rooms was
very simple with no platforms, benches, bins and
other kind of features. The building had a large door-
way. Deliberately placed cattle bones (mandibles,
scapulae, ribs), forming some kind of installation,

Fig. 1. Çatalhöyük East, Level VII (after Mellaart 1967.57, Fig. 10).
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were found in its western room. They were placed
on the floor in relation to some kind of abandon-
ment rituals/activities. Both rooms were originally
connected by some kind of a crawlhole in the north-
ern part of the partition wall. This was later intentio-
nally blocked, probably in relation to sealing off all
deposits in the western room when it went out of
use.

The following occupation episodes dated to
Level II, I and 0 are indicative of the further
decline of the previously dominant house
arrangements (Czerniak et al. 2001; 2002;
Czerniak and Marciniak 2005). This is well
manifested by a sequence of Buildings 61 &
62 from Level II. They were reconstructed a
number of times, as indicated by a complex
sequence of floors and partition walls. How-
ever, only a few features were revealed in
the Buildings. A solid square oven placed in
its central part was composed of two super-
structures, one placed on top of the other,
which is indicative of two phases of its con-
struction. Interestingly, the oven was built
in a place that was earlier used by the pre-
vious inhabitants of this area to construct
some kind of fire installations.

An interesting sequence of occu-
pation levels was discovered un-
derneath the floor of Building 62.
An entire sequence is composed
of infill, destructional and mid-
den-like deposits, whose homoge-
neity varied considerably. At the
same time, the presence of five
fire installations of different size
and character is indicative of
some sort of activity area. All of
them were carefully designed
and manufactured. This sequence
has no relation to any older buil-
dings, which implies a different
relation to the past of the group
constructing the Building 62.

Two structures from Level I (Buil-
dings 33 & 34) seem to mark ano-
ther significant departure from
the hitherto prevailing pattern,
both in terms of their construc-
tion and organisation of space.
Building 33 is a rectangular irre-
gular structure, with a small niche
in SW corner in which a rectangu-

lar oven was placed. Other features comprised two
small fire installations in its central sections and a
hearth associated with a feasting deposit located in
the south east corner of the building. One of the fire
installations appeared to be positioned in the centre
of the building, in marked contrast to the location of
such structures in the ECA IIIA period (Fig. 4). The

Fig. 2. Çatalhöyük East. Aerial view of Building 3. Photo by M. Ashley.

Fig. 3. Çatalhöyük East, Building 74. Photo by A. Leszczewicz.
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exact length of building 34 is unknown, as it stre-
tches beyond the northern edge of the excavated
area, but in general it appears to be a small struc-
ture, with its interior dimensions within the trench
covering only 2.24m2.

North European Plain
The beginning of the Neolithic in Central Europe is
marked by the emergence of a new spatiality created
by the house. Of special significance was the space
of the longhouse, the eminent signature of LBK occu-
pation. They were constructions supported by post-
holes, with numerous rows of posts running perpen-
dicular to the long axis of the houses. Their walls
were made of wattle and daub. Modderman (1970)
divided the longhouse interiors into three parts:
northwest, middle and southeast. The northwest was
the most elaborate and solidly built and has been
interpreted as the living/sleeping area. The middle
part is believed to have been used as the living/
working area. A main door to the house was located
at the southeast shorter end. The prefered construc-
tion material was oak, the prime building timber.
There are, however, also examples of conifer use,
e.g. in Olszanica (Milisauskas 1986).

Most of the settlements in the uplands included up
to ten longhouses, 7 to 45 meters in length and 6 to
7 meters in width. A number of such constructions
in the lowlands of the North European Plain is smal-
ler. They were flanked by ditches and pits dug out
to provide clay daub for the walls. Longhouse size
differed considerably depending on the region, but
the meaning of such variations has not been satisfac-
torily elucidated (see e.g. Kee-
ley 1992.82; Price et al. 1996.
97).

An outstanding example of the
lowlands longhouse comes from
Bożejewice, site 22 (Czerniak
1998.26–27) in Kujavia, where
one of the largest building con-
structed by the early farmers in
this region has been found (Fig.
5). It was 43 meters long and
6.5–7.3 meters wide, and was
roughly rectangular in shape.
The house was divided into
three parts, and the function of
the specific parts has been inter-
preted in accordance with the
proposals of Modderman (1970)
and Lüning (1982). Long pits

were dug out on both sides of the building, arguably
for extracting daub for wall construction.

Erecting a longhouse was clearly a complicated and
time-consuming task and could not have been done
by a single family. This was certainly a communal ac-
tivity, and it is estimated that a house 45 meters
long and 7 meters wide took 3900 person-hours to
build (Startin 1978.146).

As with any other types of vernacular architecture,
longhouses were the product of a long-standing pro-
cess, incorporating a wide range of elements, both
new and old. Their significance was further supple-
mented and enforced by the architectural perma-
nence of these structures, which contributed to a
perception of long-term social stability (see Pollard
1999.85). Over time, longhouse settlements became
cultural landmarks and repositories of memory, and
the focal locales of communal identity.

The early Neolithic settlements in the North Euro-
pean Plain can be characterized as clusters of long-
houses. Evidence for units occupying discrete resi-
dences in which most domestic activities were per-
formed is conspicuously absent. Instead, a larger
form of association, probably incorporating smaller
constituencies, seems to have been central to this so-
ciety. This social configuration persisted during the
whole of the early Neolithic sequence, as implied by
a general lack of changes over time in house layout
and in the spatial arrangement of the settlements.
This may indicate that the early Neolithic was cha-
racterized by the predominance of the communal

Fig. 4. Çatalhöyük East, Building 33. Photo by L.Czerniak.
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constitution of local groups and that this communal
life was focused on longhouses.

Towards the end of Early Neolithic in the region,
previously dominant villages/settlements that were
the basic social units creating definable groups even-
tually lost their significance. This is well manifested
in decreasing importance of longhouses. The previ-
ously homogenous use of longhouse space, became
an arena of considerable change, manifested by the
appearance of human graves, storage facilities and
rubbish pits.

From the formal standpoint, the Late Danubian
longhouses, e.g. from the Stroke Ornamented Pot-
tery or Lengyel cultures, were similar to LBK con-
structions. The most apparent difference was their
unquestionably trapezoidal shape, especially in the

Lengyel tradition (Bogucki 1982.
19), although some rectangular struc-
tures remained. These oaken trape-
zoidal constructions featured bedding
trenches and posts. They were usual-
ly oriented NW–SE, like their rectan-
gular LBK predecessors, with a nar-
row north and a wide south end. The
entrance to almost all of them was
placed at the broader part facing east
or southeast. However, house size
tended to decrease over time. It is
estimated that longhouses were used
for between 20 years (Gabałówna
1966.46) and 50 years (Jażdżewski
1938.6). Numerous settlements of
this kind have been identified in the
Kujavia region in the North Euro-
pean Plain. The best known is Brześć
Kujawski, in addition to Krusza Zam-
kowa, Kościelec Kujawski, Dobre, or
Osłonki (Bogucki and Grygiel 1997).

In the course of time, spatial organi-
zation within and around longhou-
ses changed considerably. This is ma-
nifested by the emergence of aggre-
gates of longhouses associated with
pits and activity areas. They were re-
ported at Brześć Kujawski, sites 3 &
4 (Grygiel 1986). They have been in-
terpreted as household clusters, di-
rectly implying the existence of the
household (Bogucki and Grygiel
1980; 1981) and identified by long-
houses associated with a set of fea-

tures including activity areas, ovens, storage pits,
disposal pits/middens, burials, etc. (see Winter 1977;
Flannery and Winter 1976). All of these facilities
were placed in a certain proximity to each other,
usually outside of the house, and were separated
from similar clusters by open areas (Fig. 6). One part
of the house has been identified as a dwelling place,
while two others comprised storage and animal fa-
cilities. This was also an area in which food was pre-
pared and consumed. The house was arguably used
by an extended family, whose members are believed
to have specialized in some craft production (Gry-
giel 1986).

These changes are indicative of the emergence of
the household as an independent social entity de-
fined as an entity residing in discrete buildings, with
evidence of most domestic and some craft activities

Fig. 5. Bożejewice, LBK, Kujavia. Aerial view of the LBK longhouse
(after Czerniak 1998.23).
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performed within the residence, as manifested in
the presence of special-purpose activity areas and
features in buildings. Interestingly, it appeared first
in regions with a long trajectory of development
(e.g. Kujavia), and it was a much later development
in regions being colonised for the first time at that
time. In the long run, the North European Plain early
Neolithic house was transformed from a communal
domain into a private sphere in the post-Neolithic
period (see also Stea and Turan 1993.110). In the
final phase of this sequence the longhouse clusters
were in the process of disintegration and were fi-
nally abandoned. At the same time, village-like agglo-
merations comprised of individual farmsteads began
to emerge.

Human-animal relations

Central Anatolia
Differences in treatment of major domestic species
in the ECA II, IIIA and IIIB periods in Central Anato-
lia are striking. In particular, the special significance
of cattle in the early Neolithic was convincingly pro-
ved. This is part of broader pattern in the Near East-
ern Neolithic which, however, will not be elucidated
here (e.g. Akkermans, Schwartz 2003.75; Russell
and Martin 2005).

Abundant evidence of the special importance of cat-
tle come from the Anatolian early Neolithic sequence,
more particularly from Çatalhöyük (e.g. Mellaart
1967, Hodder 1990). The most spectacular and well
known evidence of cattle’s special significance are
plastered bucrania, with insert horns, as well as cat-
tle horns set into benches and pillars (Mellaart 1964;
1967; Bogdan 2005) (Fig. 7). There is a disproportio-
nately high representation of not only horn cores,
but also cattle scapulae. They are also built into walls

and seem to be placed in houses at abandonment
(Russell and Meece 2006). Either these elements are
preserved from some of the attritional forces affec-
ting other body parts, or extra horns and scapulae
were brought back from animals not otherwise
transported to the site. Horns are very heavy, with
no meat, while scapulae are covered with meat
which is easily filleted off. It is argued that both of
these body parts carried strong symbolic and cere-
monial value associated with their consumption
(Russell and Martin 2005). Both also seem to be
tied to houses and the cycle of building.

The age as well as sex data further suggest that bulls
were selected for feasts and ceremonies in the ECA
IIIA period of the Çatalhöyük East development. Fe-
males form approximately half the bones from the
contexts related to everyday consumption, while
only a third from other categories of deposit, inclu-
ding ceremonial settings. Considering that feasting
deposits often contain a substantial number of daily
remains, the contribution of males to ceremonial
consumption was probably even greater. The predo-
minance of male remains in the area outside the
mound (the so-called KOPAL Area) further streng-
thens its interpretation as a ceremonial setting and/
or deposition of the remains of ceremonies (Russell
and Martin 2005). This is further supported by the
results of stable isotope analysis. They indicate that
cattle contributed only negligibly to the diet of the
tell inhabitants (Richards et al. 2003).

This short summary of the available evidence clearly
indicates that at Çatalhöyük and other early Neoli-
thic Anatolian Neolithic settlements, cattle were
clearly of considerable ceremonial and symbolic im-
portance (e.g. Mellaart 1967; Hodder 1990). This
implies that first contact with then undomesticated

Fig. 6. Brześć Kujawski, Leng-
yel culture, Kujavia. House-
hold cluster (after Kruk & Mi-
lisauskas 1999.79). 1. antler
workshop; 2. shell artefact; 3.
hide processing workshop; 4.
storage pit for shellfish and
turtles; 5. sherds; A. flint axe;
F. Jurassic flint artefact; G.
antler; X. flint working area
within house; Y. chocolate
flint artefact for antler wor-
king; a. cluster of ceramic
sherds; b: shellfish; c. pits as-
sociated with economic acti-
vities; d. clay pits; e. burials.
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cattle was very complicated and primarily involved
factors of a social and ideological nature. Hodder
(1990.35) claims that cattle were first symbolically
domesticated and only later acquired their economic
significance. This was supposedly achieved through
the practice of bringing the cattle into the house and
controlling them within various ‘cattle cults’.

An analysis of the available evidence as regards the
use of sheep/goats among inhabitants of Çatalhöyük
in the ECA IIIA phase has proved significant diffe-
rences in comparison with cattle. Sheep/goat bones
are the most abundant faunal remains at this site. In
most cases, they are found in middens and fills used
as a primary location for dumping consumption de-
bris. This may indicate that both species were used
for ordinary food consumption.

This is further supported by analysis of their body
part representation, revealing a fairly even distribu-
tion subjected to attritional processes. All carcass
parts are brought onto the site, and perhaps even
whole carcasses, although there is some evidence
for the selective importation of sheep-size ribs, and
under-representation of sheep-size vertebrae (Fig. 8),
suggestive of slaughter and primary butchery taking
place off-site. Filleting cuts are considerably more fre-
quent than dismemberment cuts in sheep as outnum-
ber frequency of these kind of cuts in cattle. It ap-
pears that meat may have been more often filleted
off the bone and cooked in smaller pieces, while lar-
ger animals, in particular cattle, may have been
cooked in larger pieces still on the bone (Russell
and Martin 2005).

The age distribution of the sheep/
goat looks also very different
from that of the cattle, appear-
ing to show the typical manage-
ment of sheep and goats for meat
and herd reproduction. The age
data show most animals culled
as juveniles and sub-adults, the
optimal ages for meat yield (see
Payne 1973). Far fewer survived
to be older adults, which would
require pasturing. This segment
may only be the breeding stock.
This mortality profile does not,
however, suggest the intensive
use of dairy products or wool.
However, one has to bear in
mind that sheep were unlikely
to have been woolly in this peri-
od. This is further corroborated

by the results of stable isotope analysis indicating
sheep as the main source of animal proteins.

The character of people-animal relationships and
changes over time are well attested at Çatalhöyük
also in the ECA IIIB period. The distinctive pattern
of cattle and sheep/goat consumption underwent
considerable transformations. Special treatment of
cattle as manifested in the high representation of
horn cores and scapulae is significantly less common.
No plastered bucrania are recorded from the phase
of the mound occupation. Cattle age and sex distri-
bution is now dominated by females and more sub-
adults, which appears to indicate a genuine shift, at
least in some parts of the site. Its significance re-
mains somewhat enigmatic (Twiss et al. 2005).

As regards species composition, whereas pre-Level
V assemblages consistently include approximately
65–70% caprines and 20–25% cattle (Russell and
Martin 2005), from Level V on it appears that capri-
nes provide more than 80% of the remains and cat-
tle only some 10% (Twiss et al. 2005). Similarly, as
in earlier levels, in most cases sheep and goat bones
are found in middens and fills, where their deposi-
tion primarily resulted from food consumption.

Equally transformed was the sex and age distribu-
tion of sheep/goats, with substantially more adults
represented (Fig. 9). This might indicate changes in
herding practices and a switch to the use of dairy
products (Twiss at al. 2005). However, we have to
bear in mind that while material from earlier levels
comes from a range of different context, the late le-

Fig. 7. Çatalhöyük East. Cattle bucrania in Building 52. Photo by J.
Quinlan.
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vels are represented by only a single
area. Hence, the results need to be trea-
ted with caution.

In any case, the small samples analysed
to date (e.g. Russell et al. 2004; Twiss et
al. 2005) indicate a significant change in
various aspects of human-animal relati-
ons indicative of considerable socio-eco-
nomic shifts. A more detailed view of hu-
man-animal relations in the upper levels
of the Çatalhöyük East following exten-
sive excavations of this sequence will only be possi-
ble when detailed results of these invesigations are
available.

North European Plain
Early farmers in the North European Plain also trea-
ted different taxa in different ways, in particular
sheep/goats and cattle. While the former was an or-
dinary source of meat, the latter was embedded in
different social and ceremonial contexts.

Detailed studies of animal bone remains and their
archaeological context from the early Neolithic set-
tlements of the Polish part of the North European
Plain revealed striking differences in the taphono-
mic pattern, body part representation, spatial distri-
bution, as well as association with other kinds of ar-
chaeological evidence, between cattle, sheep-goats
and pigs (Marciniak 2005). These statistically signi-
ficant differences in all contexts throughout the stu-
died settlements are indicative of the considerably
varied treatment of these animals at these settle-
ments. The small number of pig bones makes it diffi-
cult to discern rules of pig treatment in more detail.
However, a revealed pattern may imply some simila-
rities with cattle, but one needs to treat this conclu-
sion with caution.

Cattle bones are the most abundant faunal remains
in the early Neolithic of Central Europe. Taphonomic
analysis implies a very peculiar method of consu-
ming cattle marrow. As indicated by characteristic
jagged fractures, with signs of ash, burning and nu-
merous scratches, the bones were first roasted, bro-
ken and then the cooked marrow consumed (Fig.
10). This kind of marrow consumption appears as a
common and quite peculiar culinary practice of the
early lowland farmers and might have had a discur-
sive character. Interestingly, sheep/goat marrow, al-
beit not roasted, was also consumed on a daily basis.

Cattle body part representation is characterized by a
deliberate selection of certain anatomical segments –
in particular, skulls, scapulae, and axial segments –
and marked by the avoidance of limbs. At the same
time, body part representation of sheep/goats was
considerably different. It is characterized by varied
compositions of highly processed anatomical parts,
which implies that all of them were eaten.

Cattle meat and marrow eating was clearly regarded
as appropriate in one social context and inappropri-
ate in another. It is indicated by cattle bones depo-
sited in specific locales at the settlement, particularly
in the open space between longhouses. The remains

of cattle consumption were de-
posited exclusively in the so-cal-
led clay pits located between
longhouses and do not appear
in other types of pits used at
these settlements. Contrary to
cattle consumption, sheep/goat
took place in the house and/or
directly around the house. A
small number of pig bones have
made their spatial distribution
analysis hardly conclusive.

The available evidence from the
Early Neolithic settlements from

Fig. 8. Çatalhöyük East. Sheep/goat body part distribution
(after Russell, Martin 2005.Fig. 2.31).

Fig. 9. Çatalhöyük East. Sheep/goat mortality profile (after Twiss,
Martin, Pawłowska and Russell 2005).
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the Polish part of the lowlands implies the practice
of at least two kids of consumption among local far-
mers. The first focused on cattle, and the other on
sheep/goats. Fragmentary evidence implies that pigs
were also an important element in feasting, and pork
was not consumed on a daily basis. Cattle marrow
and meat was arguably consumed ceremonially in a
very standardized and repeatable manner over a
long period of time. At the same time, sheep/goats
were used as a source of meat and were eaten in an
apparently ordinary fashion, and consumption took
place in the house and/or directly around the house.
No roasted marrow of sheep/goats was consumed.
Fragmentary evidence implies that pigs were also an
important element in feasting, and pork was not
consumed on a daily basis.

The post-early Neolithic in the North European Plain
brought about considerable and multiscalar changes
in relations between people and domesticated ani-
mals. They were no longer considerably uniform
and standardized as in the preceding period, but ra-
ther highly variable and diverse. This applies both
to differences between particular species and diffe-
rences at particular settlements. Interestingly, the
overall picture of human-animal relations among
Lengyel communities in Kujavia, a traditionally far-
ming region, is far more diverse than among their
LBK predecessors. At the same time, it is also more
diverse than in the newly occupied regions that retain
a range of elements originating from their early Neo-
lithic predecessors, albeit considerably transformed.

Changes in patterns of consumption involved the
decline of the ceremonial consumption of cattle. The

social and ceremonial importance of animals in the
post-early Neolithic, however, remained significant,
but it was executed in a different way and in diffe-
rent settings. Cattle remained an important status
and wealth animal, which is manifested in the form
of cattle graves (Barker 1985.150). This seems to re-
present a transformed way of indicating the signifi-
cance of cattle, which began in the early Neolithic.

A new component in this period was the economi-
cally more efficient exploitation of domestic animals,
not only sheep/goats, but also cattle. The practice of
marrow eating, very common in the early Neolithic,
was significantly less popular. In particular, cooked
and roasted cattle marrow was not commonly eaten.

Discussion and final remarks

In this paper I examined evidence pertaining to the
organisation of space and changes in architecture
alongside settlement patterns, as well as animal bone
assemblages, in the early phases of the Neolithic in
Central Anatolia and the North European Plain. The
similarities revealed in the cultural developments
and social transformations in both regions are so stri-
king that they need to be investigated and scrutinized
in some depth. They refer to both initial arrange-
ments in the analyzed domains, as well as their fur-
ther developments in the post-early Neolithic period.

In the most general terms, one can argue that these
parallels imply the existence of similar trajectories
of development of early farming groups irrespective
of the regional context. It does not mean, however,
that we opt for any kind of universal rules or pat-
terns in this respect. The obvious significance of
these parallels needs always be contextualized and
referred to the historical, social, and cultural embed-
ding of regional developments.

The emergence of the Neolithic in both regions was
accompanied by the production of new spaces. Spe-
cial attention should be paid to the new form of
house and its space, as manifested both in the form
of the Central Anatolian house and the Central Euro-
pean longhouse. They initiated a new sequence of
Neolithic spatiality in both regions. The house space
was organized in a rather normative manner, as they
were an embodiment of the past, history and me-
mory, not only a place for living. They were a focus
of meaning and action in which social cooperation
and practice were undertaken. It is where the every-
day lives of the inhabitants were linked to the time-
less and stable world of the ancestors, preserving

Fig. 10. Łojewo, site 35, LBK, Kujavia. Marrow post-
fire transverse breakage. Photo by A.Marciniak.



Arkadiusz Marciniak

104

stability and security for them. This was further en-
forced by the architectural permanence of these
houses, which contributed to a perception of long-
term social stability.

As with any other vernacular architecture, longhou-
ses were the product of a long-standing process, in-
corporating a wide range of elements, both new and
old (Stea, Turan 1990.21). They should not be trea-
ted as finished artefacts. Each house has its own life
history and/or replacement cycle. It was (re)created,
(re)built and modified in the course of its occupa-
tion within a unique historical context.

The characteristic features of the houses in both re-
gions indicate that communal organization among
early Neolithic groups dominated the constitution of
social arrangements. As argued elsewhere (Düring
and Marciniak 2006), the earlier Neolithic in Cen-
tral Anatolia is characterized by the predominance of
clustered neighbourhood communities. Local groups
appear to be organized into a number of tightly nu-
cleated neighbourhoods that shared a number of fa-
cilities and resources. Within these neighbourhoods
would have lived a large number of families who
probably did not run autonomous households.

The very nature of the communal character of social
arrangements in the early Neolithic of the North Euro-
pean Plain has not been satisfactorily scrutinized to
date. A majority of scholars stress, however, their
communal over household organization. More re-
cent proposals advocate that longhouses were occu-
pied by extended rather than nuclear families (Hod-
der 1984.63). LBK settlements were believed to con-
sist of a number of patrilineages. Each settlement
may have had its own chief, whose power was either
achieved or ascribed. The coexistence of several hou-
ses at the same time, a common feature of LBK set-
tlements, may suggest lineages being reproduced in
such a way (van de Velde 1979.130). The contrary
theory, advocating longhouses as the loci of matrilo-
cal units inhabited by a maternal grandmother along
with her daughters, their husbands and children, has
been proposed by Ehrenberg (1989.96). Other au-
thors, such as e.g. Milisauskas (1986), have argued
that groups inhabiting subsequent settlements were
homogenous, with only slight social and economic
differences. LBK communities were perceived as
being small-scale, largely acephalous, egalitarian and
non-stratified. Communal identity was probably of
crucial importance for these egalitarian communi-
ties, with consensual decision-making (Milisauskas
1986.215–218).

Similarities between these two regions in the early
Neolithic are not limited to architecture and spatial
arrangements, but are also visible in human-animal
relations. In both, we are dealing with different uses
of sheep/goats and cattle. While the former was an
ordinary source of meat, the latter was embedded
in different social and ceremonial contexts. In no
way can the early use of cattle be equated with meat
focused exploitation. Interestingly, similar differen-
ces are discernible across other geographical regions.
The special significance of cattle has been convinc-
ingly demonstrated in other parts of the Near East, in
particular in the Levant (e.g. Akkermans, Schwartz
2003.75), but also in the Balkans (Greenfield 2005.
28) or the British Isles (Edmonds 1999.28; Thomas
1999.74).

The first period of the Neolithic saw steady and un-
interrupted development that was characterized by
a high degree of similarity in the domains discussed
in this paper as well as many others. After more
then fifteen hundred years of predominance of the
clustered neighbourhoods of the Central Anatolia
Neolithic, these social arrangements disintegrated
and were finally abandoned. At the same time, af-
ter roughly the same time span, the larger commu-
nity that constituted the predominant social arrange-
ment in the early Neolithic in the North European
Plain was also abandoned.

Intriguing parallels are discernible as regards regio-
nal developments. We are dealing with two types of
communities here. The community of continuation
typical of pre-pottery Levels both at Asıklı Höyük and
Çatalhöyük was replaced by the community of
change in the post-Level VI/V level at Çatalhöyük
East. Around 6000/5900 BC, the mound was finally
abandoned.

In the first phase of Neolithic occupation in Central
Anatolia, in the ECA II and ECA IIIA phases, the set-
tlement pattern is characterised by long-term aggre-
gation, and marked by extreme concentrations of
population at one site, first at Asıklı Höyük and then
at Çatalhöyük. Only a few, smaller Neolithic sites da-
ted to the second half of the 8th millennium have
been discovered to date. This long and considerably
homogenous sequence at Asıklı Hoyuk and Çatalhö-
yük is followed by a much shorter 500–600 years of
the Late Neolithic period (ECA IIIB), which is distin-
guished by dynamic changes that increased in pace
in subsequent phases. The apparent lack of perma-
nent sedentary communities in the region during
the ECA II and ECA IIIA is in sharp contrast with suc-
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ceeding periods. The following ECA IIIB period is
marked by the appearance of many smaller sites
(Baird 2002).

It is only in the ECA IIIB that local farming groups
emerged as strong and independent entities both
in the region and beyond. A number of co-existing
communities were formed in both regions, bound
within intensive communication networks. Inherited
practices were selected, reconstructed, maintained,
modified and given a transformed meaning (Said
2000.185). Social changes took the form of small
scale modifications and transformations of the early
farming tradition. The process was uneven and high-
ly localized, and its dynamics varied both between
different parts of regions and in subsequent periods.
As a result, the landscape was largely dispersed and
fragmented and local communities were linked by
different communication networks.

This trend continued in the ECA IV period. Settle-
ments were smaller and were occupied for shorter
periods than previously. Environmental conditions,
such as extensive flooding, in this period do not
adequately account for this regional change (Baird
2002.150). Rather, the settlement pattern seems to
reflect the presence of a settled agricultural popula-
tion in the region. The subsistence economy was ba-
sed on the full domestic exploitation of plants and
animals, although hunting and gathering still played
a minor role (Özbasaran and Buitenhuis 2002.71;
also Gérard 2002.107).

As revealed in the North European Plain, these evi-
dent changes were manifested differently in regions
continuously inhabited since the early Neolithic and
in areas occupied for the first time in this period. The
core region enjoyed a high degree of stability follo-
wing the strengthening of communal identity. A con-
ceptual frame of reference for these groups provi-
ded recontextualised resources mobilized in the pre-
ceding period.

Further transformations in both regions imply con-
siderable changes in human-animal relations, par-
ticularly in herding practices and a switch to the use
of dairy products. Animal use became economically
more efficient. The disassociation of animals from
ceremonial and social domains, so characteristic of
the earlier period, proved to be a prerequisite for
the dynamic expansion of the post-early Neolithic
communities and had far-reaching consequences for
the whole economy.

These significant changes in both regions in the post-
early Neolithic period may be indicative of the emer-
ging dominance of a domestic mode of production
and consumption, with the associated development
of the autonomous household as the paramount
mode of social association (see more in Düring and
Marciniak 2006). This increased autonomy of the
household in the post-Early Neolithic was based on
its durable and successful economy, in which crop
and livestock husbandry were closely integrated and
intensively managed.

The emergence of the household mode of produc-
tion in this period is discernible in both regions. In
the last levels of Çatalhöyük East occupation, lithic
industries became more complicated, which possibly
relates to craft specialisation by skilled individuals
(Conolly 1999). The increased number of prismatic
blades is probably associated with dependence on
domestic food sources and with cooking habits, as
indicated by bipolar truncation and bilateral wear-
retouch. All these changes may be linked to a radical
reorganisation of chipped stone production in this
phase (Carter 2005). Major changes are also identi-
fied in pottery manufacture and use, manifested by
a shift from the chaff-tempered tradition to grit-tem-
pered and burnished wares suitable for cooking
(Mellaart 1966.170; Last 1996.118). They are also
marked by the occurrence of stamp seals that argu-
ably acted as portable forms of art, making symbo-
lism more mobile (Hodder 2005b.190). At the same
time, household social arrangements the North Eu-
ropean Plain is manifested in emergence of spatially
bounded household clusters accompanied by debris
of specialized activities (Grygiel 1986).

The emergence of the household as an independent
social entity had far-reaching consequences, as it
challenged the social, ceremonial and economic
foundations of early Neolithic communities. As hou-
seholds became more economically robust, imbalan-
ces in household production more frequent, and de-
scent-based claims on land more individualized, one
may argue that powerful social sanctions came into
force to hold the community together. Furthermore,
it arguably resulted in a significant change to past
resemblance politics. The previously dominant orga-
nisation was constructed using collective- and long-
term memories within social structures operating at
the supra-house level. This was replaced by heteroge-
neous arrangements based on individualised, short-
term memory regimes, within a predominantly
house-based social structure (see also Kuijt 2001;
Hodder 2005b.190).
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These transformations are indicative of considerable
social and symbolic changes. Changes in individual
houses in relation to the disaggregation of the settle-
ment layout may have been related to disaggrega-
tion on the regional scale. As a result of these trans-
formations, post-Early Neolithic groups had a more
practical style of life, largely disassociated from the
symbolic and social domain that had hampered any
changes in the preceding period. This contributed to
significantly more efficient husbandry and conse-
quently facilitated the large-scale expansion of these
communities into hitherto unoccupied areas. Trans-
formations in this domain also facilitated the dyna-
mic development of small mobile groups and became
a driving force of the intensified process of agricul-
tural colonization of vast territories. This enabled lo-
cal groups to inhabit small settlements in strategic
locations, start economically efficient lives and fully
exploit the available resources.

It is worth reiterating that social changes in this pe-
riod in both regions had the form of small scale mo-

difications and transformations of the early farming
tradition. Autonomous households initially develo-
ped as an intrinsic component of the Çatalhöyük
building, as well as the Central European longhouse,
and eventually contributed to their demise. A con-
ceptual frame of reference for these groups provi-
ded recontextualised resources mobilized in the pre-
ceding period. As a result of this longstanding pro-
cess, subsequent generations tended to refer mainly
to a common experience rather than to a normati-
vely understood, inherited tradition. At the same
time, these transformed traditions provided a solid
foundation for communities moving from these cen-
tres to previously unoccupied areas.

I would like to thank Mihael Budja for inviting me to
participate in the 14th Neolithic Seminar The Neoli-
thic Mind, Populations and Landscapes
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Introduction

The richness of Bulgarian Neolithic culture, with the
paraphernalia of its artistic representations and deep
semantic connotations, is well known and still vividly
interpreted and debated. This paper discusses a kind
of material not often considered in this context – flint
assemblages – being far less attractive in embodied
depictions and cognitive suggestions.

In terms of the traditional distinction between diffe-
rent theoretical approaches in archaeology, Bulga-

rian archaeology has tended to follow the conven-
tional culture-historical paradigm which focuses on
placing archaeological material… “in time and space,
[guiding] archaeologists in their successful develop-
ment of archaeological sequences … and [group-
ing] related materials into ‘cultures’ with clear spa-
tial and temporal boundaries” (Renfrew and Bahn
2005.213). There have been no systematic attempts
to apply some challenging and relevant processual/
post-processual explanatory or interpretive models.

ABSTRACT – The evidence from the Bulgarian Early Neolithic chipped stone industry reveals coher-
ent and diagnostic flint assemblages for the vast Karanovo I and II cultural area, characterized by
high quality yellow-honey coloured flint, quite long and regular blades, with (bi)lateral semi-abrupt
high retouch and sometimes with rounded or pointed ends, as well as highly (re-)used sickle inserts.
These assemblages possess many characteristics of so-called ‘formal tools’ (as distinct from expedient
ones), the production of which required a special raw material, advanced preparation, anticipated
use, and transportability. The wide geographical distribution and circulation of this formal toolkit
implies that lithics could be conceived as a factor in identity and social cohesion, and as an impor-
tant aspect of the Neolithic mentality for ‘doing things’.

IZVLE∞EK – Bolgarski zgodnjeneolitski zbiri kamnitih orodij ka∫ejo koherentno sliko diagnosti≠nih
tipov, zna≠ilnih za kulture Karanovo I in II. Zna≠ilna je uporaba visoko kakovostnega kremena ru-
meno-medene barve, dolge in pravilne kline z (bi)lateralno polstrmo retu∏o, ob≠asno zaobljene ko-
nice in preuporabo armature za srpe. Ti zbiri ka∫ejo zna≠ilnosti ‘formalnih orodij’ (za razliko od
ad hoc orodij); za njihovo proizvodnjo so potrebne posebne surovine, zahtevna priprava, na≠rtna
uporaba in prenosljivost. Veliko geografsko obmo≠je kro∫enja teh formalnih orodij ka∫e, da lahko
kamnita orodja razumemo kot element identitete, dru∫bene kohezije in pomemben vidik neolitskega
pristopa k ‘delanju stvari’.

KEY WORDS – Early Neolithic; formal flint toolkit; diagnostic tool; big retouched blades; raw mate-
rial; Balkan flint; functional analysis

“Archaeologists can only study the past by means of surviving mate-
rial, and it is perhaps understandable that the primary archaeological
concern has been to explain the creation of the archaeological record
by reference to past human actions.” J. Barrett
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In this sense the level of
enquiry and knowledge is
based more on the ‘what,
where, when’ questions,
than on the ‘how and why’
(ibid. 214). This could be
regarded as a retrograde
(or at least old-fashioned)
style of pursuing archaeo-
logical research; at the
same time, the lack of cog-
nitive conceptualism has
protected Bulgarian archa-
eology from excessive
theoretical proxies, rheto-
rical speeches, and impro-
vable scenarios. This pro-
tective effect could be seen
as a positive consequence
of the dominant research
orthodoxy.

Whatever the advantages
or disadvantages of exist-
ing approaches to archaeo-
logical research in Bulgaria, there is undoubtedly a
poverty of language, terminology and connotations,
which would otherwise permit recent archaeological
studies to be appreciated and evaluated without
ideological and epistemological scepticism from the
wider scientific community. Notions and concepts
such as ‘identity, artefact biography (together with
the functional and symbolic meaning of the arte-
facts), deliberate fragmentation, enchainment and
accumulation, (in-)dividual personhood, social in-
teractions, cultural adaptation and transformation,
symbolic metaphors’, etc., unfortunately are not yet
in sufficiently frequent or adequate use. An excep-
tion is the study of flint industries, where the postu-
late of a ‘chaîne opératoire’ is (unavoidably!) ap-
propriated, but usually quite marginally and super-
ficially applied and presented. Other exceptions are
the studies by scholars such as D. Bailey, J. Chapman
and, more recently, B. Gaydarska, which have intro-
duced new epistemological and explanatory aspects
to the interpretation of the material culture of the
Balkan Neolithic and Chalcolithic periods (Bailey
2000; 2005; Chapman 2000; Chapman and Gay-
darska 2007).

Concerning the Neolithic period, very few general
and fundamental studies have been published (To-
dorova and Vaisov 1993); instead, there is a pre-
ponderance of specialized studies of different aspects

of material culture and spirituality, almost exclusi-
vely of pottery (Nikolov 1998; 2006; 2007). Ceramic
vessel ornamentation and the variability of sculptu-
red objects (especially figurines), being particular ar-
tistic depictions of the human mind and imagery in
the past, have unavoidably focused the attention of
scholars on the search for the paraphernalia of (in)-
dividual ability, mentality and behaviour of Neoli-
thic people.

Another way of approaching the mind of Neolithic
society involves a more ‘prosaic’ interpretation of
subsistence and household activities, skill and tech-
nology, toolkit style and evolution (in terms of re-
tardation, innovation and standardization) decision
making, resilience and revival of technology and be-
havioural strategy, etc. The study of flint assemblages
is an intrinsic part of this alternative research di-
rection, and the present paper tries to improve the
interpretive scope of flint toolkits in relation to the
perpetual debate about the Neolithisation process
and its emphasis on social agency (with particular
reference to Bulgaria, but with some indispensable
references to adjacent regions).

Current problems and research objectives

The focus of this study is the diagnostic flint toolkits
which form an intrinsic part of the Early Neolithic

Fig. 1. Map with Early Neolithic sites: black symbol – western group studied
by I. Gatsov; red symbol – study and direct observation of the author; blue
symbol – ‘monochrome pottery’ sites. The three main flint outcrops are indi-
cated by yellow signs in relation to modern cities. Arrows indicate presumed
directions of: spread of Neolithisation – black; distribution of Dobrudzha
flint – yellow. Numbered sites: 1 – Kova≠evo; 2 – Slatina; 3 – Rakitovo; 4 –
Kapitan Dimitrievo; 5 – Yabalkovo; 6 – Azmak; 7 – Karanovo; 8 – Dzhulju-
nitsa; 9 – Koprivets; 10 – Ohoden.
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assemblages of the Karanovo I and II cultures. Apart
from their distinctive techno-typological and functio-
nal features, another key feature is the special raw
material from which the toolkits are made: high
quality, yellow-honey coloured flint, with sporadic
whitish spots (well known and often referred to in
the literature as Balkan Platform flint). The complex
of significative traits of these toolkits permits them
to be conceived as one of the diagnostic elements of
Early Neolithic material culture (Gurova 2005).

Typologically, these toolkits consist mostly of medium
to long, regularly-shaped blades, ranging between
12 and 15cm long, frequently with (bi-)lateral semi-
abrupt retouch (from marginal to high and steep),
and sometimes with rounded or pointed ends. Most
of the artefacts in these toolkits possess macro- and
micro-wear traces of use. The flint assemblages re-
veal many characteristics of so-called ‘formal tools’,
whose production requires “... a special raw mate-
rial, advanced preparation, anticipated use and
transportability” (Andrefski 1994.22). From a tech-
nological point of view, this industry indicates the
application of indirect percussion (punch technique).
Pressure flaking with an organic stick is used for the
characteristic high and steep retouching. It must be
stressed that neither cores nor common debitage
linked with their preparation are attested among the
assemblages. In this sense, any attempt to apply
some diacritic concept of ‘chaîne opératoire’ recon-
struction of the toolkits fails.

These formal tools are recorded in varying density
and quantity among the flint assemblages of many
Early Neolithic settlements, some of which had short

life-spans, and others reveal only limited archaeolo-
gical evidence. Only a few sites offer the possibility
of studying the formal tools in conditions of chang-
ing contextual data. For example, Tell Karanovo,
with its representative cultural sequence from Early
Neolithic to Bronze Age, provides a rare opportunity
to trace the development and evolution of flint as-
semblages belonging to different strata. The obser-
vation made is that formal tools as elements of the
typological repertoire are frequently attested from
the Karanovo I to Karanovo II–III periods. During Ka-
ranovo III and even in Karanovo III–IV they appear
sporadically as reminiscent forms (Gurova 2002;
2004). In the new periodization of the Karanovo se-
quence, periods III and III–IV belong to the first stage
of the Late Neolithic (Nikolov 1998.18). To date, no
other well-stratified site permits observations regar-
ding the ‘evolution’ of formal toolkits.

In spite of the fact that an impressive corpus of flint
studies has been done over the last two decades, too
many questions still arise with regard to these flint
toolkits: tracing their (becoming mythologically over-
exposed!) raw material, its outcrops and procure-
ment strategy; the location of their workshops, iden-
tification of their manufacturers (flint knappers) and
technological origin; the identification of their distri-
bution and exchange network mechanisms; eluci-
dating their interactions and impacts with adjacent
Early Neolithic cultural groups and identities, etc.
Undoubtedly, this article, will not find satisfactory
answers to all these questions, but will try to present
and offer relevant comments on the current state of
research and, without offering an attractive new sce-
nario, will suggest that there are still key problems

concerning the perpetual debate
on the Neolithisation of the Bal-
kans.

In order to make visible and un-
derstandable some of the fea-
tures of the formal toolkits, co-
lour photographs of the artefacts
are presented, mainly to high-
light the distinctive appearance
of the high quality yellow-waxy-
honey flint from north Bulgaria.

Chronological and spatial li-
mits of the formal toolkits

As a first step it is useful to out-
line the chronological framework
of the Early Neolithic in Bulgaria,Fig. 2. Formal toolkit from Kova≠evo (photo M. Gurova).
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with some comments on the sites concerned. The
Early Neolithic can be divided into two phases (Bo-
yadziev 1995. 179):
● Early pottery (‘monochrome’ phase) –

6300/6200–6000/ 5900 calBC;
● Early (‘classical’ phase) – 6000/5900– 5500/5450

calBC.

The earliest 14C date from Polianitsa-Platoto – 6420–
6230 calBC (Görsdorf and Bojad∫iev 1996.122) – is
not taken into consideration, since there is no pub-
lished evidence from the site directly relating to the
problem under discussion.

Apart from the relatively new dates from Kova≠evo,
the very promising Yabalkovo site (14C dates not yet
published) could refine the dating of the start of the
‘classical’ Early Neolithic period. Kova≠evo has two
early dates of 6159–5926 calBC and 6064–5808
calBC, and a cluster of three dates c. 5980–5730
calBC (Lichardus-Itten et al. 2006.85).

Two sites belonging to the monochrome phase of the
Neolithic are briefly discussed below, and it is worth
mentioning their dating. Ohoden (northwest Bulga-
ria), although sometimes attributed to the mono-
chrome phase, dates to the beginning of the VI mil-
lennium BC (Ganetsovski 2008).

Some dates from Dzhuljunitsa (north central Bulga-
ria), according to the excavator, fall in the last three
centuries of the VII millennium BC1. The pottery fea-
tures confirm the attribution of the site to the earli-
est Neolithic in Bulgaria (Elenski 2004; 2007).

With regard to the time span of the toolkits under
discussion and their function, it is useful to point out
that they are abundant during the whole ‘classical’
Early Neolithic Karanovo I and II periods of the Tell
Karanovo sequence, or until c. 5500 calBC. On the
other hand, in terms of their lasting ‘retardation’ in
the same sequence, the end of the Karanovo III pe-
riod at Tell Karanovo: 5500–5280 calBC (Görsdorf
1997.379) can be regarded as a terminus ante quem
for the presence of formal toolkits.

Spatial distribution of the formal toolkits

Local distribution
The formal toolkits are commonly found in the vast
area of the Karanovo I and II cultures and their con-
stituent regions in southern Bulgaria: Thrace – Tells
Azmak, Karanovo and Kapitan Dimitrievo, and the
Yabalkovo site; the northern foothills of the Rhodo-
pes Mountains – the Rakitovo site, Sofia Plain – Sla-
tina; and Struma Valley – Kova≠evo (Fig. 1). The map
shows sites in western Bulgaria which have been
published, albeit briefly, by Ivan Gatsov (black sym-
bols). Other research has been undertaken by the
author, and some of this work is still in progress
(red symbols). In north Bulgaria the flint industry
exhibits a very different pattern (exclusively expe-
dient in character, and an absence of the formal
tools under discussion here), despite the fact that a
proportion of the artefacts were made using the
same raw material as used for manufacturing the
formal tools discussed. Two sites belonging to the
‘monochrome’ phase of the Early Neolithic sequence
are marked in blue, in recognition of their important

position in the context of the Neolithisa-
tion debate (see below).

Supra-regional distribution
Formal toolkits as a distinguishable cate-
gory of the Early Neolithic flint repertoire
have never before been discussed in the
literature in their complex technological
and social dimensions. Nevertheless, some
aspects of their stylistic ‘coherence’ have
often been observed in the course of work
on different assemblages from adjacent
major cultural areas – Proto-Sesklo, Star-
≠evo, Körös-Cris. The most common fea-
ture mentioned in these studies is the pre-
sence of raw material from the Pre-Balkan
platform among the Early Neolithic assem-
blages from the Balkans.Fig. 3. Formal toolkit from Yabalkovo (photo M. Gurova).

1 Personal communication by N. Elenski with confirmation of forthcoming publication of 14C dates.
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According to Catherine Perlès, a cha-
racteristic feature of the chipped-
stone assemblages of Neolithic Gre-
ece is the “predominant use of non-
local raw materials often obtained
from considerable distances” (Per-
lès 2001.201). She claims that… “ho-
ney flint was never worked in the
settlements, and the number of im-
ported blades in each assemblage –
often less than a dozen – was too
small to warrant expeditions to the
sources” (ibid. 207). Perlès further
observes that ‘sickle blades’ were
the dominant ‘typological’ (formal)
tools in Early Neolithic assemblages,
and that…“Larger, heavier ‘sickle-
blades’ of honey or yellow flints
were imported and always as bla-
des rather than cores. They were
produced by indirect percussion
and also pressure-flaking. The ori-
gin of these blades is still unknown:
the west coast is the most likely can-
didate, but the quarries have still to
be found” (ibid. 202).

Unfortunately, there is no up-to-date
data base that would permit compa-
rison with the chipped-stone indus-
tries from Nea-Nikomedeia and Gian-
nitsa in Greek Macedonia. Recently,
interesting and promising research
has been done by G. Philippakis on
north Greek Neolithic assemblages coming from out-
side the obsidian area. I hope our further study and
collaboration will lead to positive issues of reliable
comparison of the assemblages from both regions –
Bulgarian Thrace and Greek Macedonia.

From the Ov≠e Pole region the crucial culture group
of Anzabegovo-Vr∏nik is very promising, but still eni-
gmatic from a lithic point of view. The affinities of
this group are uncertain, and will only be revealed
when comparative studies are possible. The mater-
ial from Anza was studied by E. Elster, but there is
no strictly stratified approach to the assemblages,
and consideration of the chronological sequence is
rather complicated. However, Elster mentioned that
among the implements was “honey-brown flint, ap-
pearing to be similar to well known eastern Euro-
pean flint with no known local source” (Elster
1977.161).

The Iron Gates region will be briefly discussed on
the basis of Bori≤’s new interpretation of the succes-
sion of sites, cultural phenomena and problems in
this area. The conformity of Early Neolithic Balkan
flint assemblages in terms of the relative abundance
and uniformity of their raw material was underlined
a decade ago, with the intention of putting into com-
parative perspective the studies of Vlasac and Lepen-
ski Vir, undertaken by Kozłowski and Kozłowski
(Bori≤ 1999). Concerning the flint assemblage of Le-
penski Vir (potentially a key site for clarifying many
aspects of the transition from the local Mesolithic to
the Neolithic), clear stratigraphic ambiguities are do-
cumented, which probably explain the fact that Bal-
kan flint was found ‘associated’ with the architectu-
ral features of Lepenski Vir I and II (Mesolithic strata)
(Bori≤ 1999.53). An assessment of the later, Neoli-
thic lithics is presented by Bori≤ as follows: “With
the start of the Neolithic in the Balkans, there is a
general trend toward the laminarization of blades

Fig. 4. Typological characteristics of the toolkit from Yabalkovo
(drawing M. Gurova).
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and the use of steep retouch, as
well as a tendency to use good
quality raw material of attrac-
tive appearance, such as yellow-
spotted flint from pre-Balkan
platform that most likely origi-
nated in the region of Shumen
in north-east Bulgaria” (Bori≤
2005.19). It is worth mentioning
two hoards of blanks and cores
made from Balkan flint placed in
Early Neolithic pots (according to
Srejovi≤ 1969; 1972) and a nod-
ule refitted with a retouched
blade made of Balkan flint from
sector I at Padina (Bori≤ 1999.
54). These can be regarded as
evidence of exchange practices
among the Iron Gates communi-
ties. Hopefully, new excavations
at Vlasac will produce reliable
evidence and will extend the
study of Early Neolithic flint as-
semblages to the larger supra-re-
gional scale. It should be stressed
that in chronological terms the
transition between Mesolithic-
and Neolithic-type diets “… cen-
tred around… 6156–5721 calBC,
and that agriculture was being
practised in the Lepenski Vir –
Vlasac area by…c. 5700 calBC”
(Bonsall et al. 2000.130).

According to J. Kozłowski, the
‘tardif’ phase of Golocut (Voyvo-
dina) offers some dozen imple-
ments of yellow flint from the Pre-Balkan platform;
the drawings of some implements from the site con-
firm the typological similarity with the formal tools
discussed in this paper (Kozłowski 1982.150; Figs.
11, 12). The same author concludes that in the area
of the Körös-Cris culture there are retouched blades
and unretouched sickle segments made of yellow
imported flint – as a result of direct diffusion from
the Balkans (Kozłowski 1982.154).

In the southeast there is undeniable evidence of the
penetration of formal tools of Karanovo I aspect in
Hoca Çesme phase II (Gatsov 2000; 2005).

Comparative evidence from Romanian Early Neoli-
thic flint assemblages is very limited and the distri-
bution of ‘yellow-spotted’ raw material and items in

this direction is still to be adequately documented,
although Bonsall has reported the presence of Bal-
kan flint artefacts in Cris culture contexts at Schela
Cladovei on the left bank of the Danube, a few kilo-
metres downstream from the Iron Gates gorge (Bon-
sall 2003; 2008).

As a concluding remark, it should be stressed that
no special study elucidating the scale and intensity
of the circulation and spread of yellow-spotted flint
artefacts has been undertaken. The reasons are
many, the most important being the scarcity of pu-
blications with relevant and detailed information
about Early Neolithic flint assemblages among which
these formal toolkits are detectable. This applies par-
ticularly to some emblematic sites adjacent to Bulga-
rian lands and cultural areas.

Fig. 5. Typological characteristics of the toolkit from Yabalkovo (dra-
wing M. Gurova).



Towards an understanding of Early Neolithic populations> a flint perspective from Bulgaria

117

Present state of research on discussed assem-
blages

In the early 1990s, a study of the Neolithic chipped-
stone industry of western Bulgaria was published by
I. Gatsov, with the following general observations
and conclusions (these are quoted directly because
of the important further comments that are derived
from them):

● During the Early Neolithic a highly developed
technology of macroblade production took place;
the exploitation of cores (mainly single-platform)
“took place sometimes outside the settlement’s
area” (Gatsov 1993.40);

● This technology “was connected with the exploi-
tation of high quality yellow (or wax-coloured)
flint with white or grey spots”;…“Early Neolithic
groups were able to exploit raw material sour-
ces which were very distant from their settle-
ments”; ...“typical macroblades, especially made
from yellow flint, were obtained either by ex-
changing goods or during special trips to the
area of location of yellow flint outcrops, most
probably in North-West Bulgaria” (ibid. 40–41);

● “…in the quarry areas, in the workshops, these
groups (of manufacturers) had the possibility to
‘waste’ the material, selecting only standardized
macroblades. Consequently, in the area of their
settlements, the population was forced to con-
form to the restrictions caused by distant sour-
ces of raw material” (ibid. 44);

● Part of the macroblades were treated with high,
semi-abrupt retouch on one or both sides (ibid.
45).

Essentially, Gatsov’s observations contain all the ele-
ments necessary for distinguishing the formal tool-
kit, but he stopped short of doing so, perhaps be-
cause of scarce empirical data, or simply because at
that time it was probably beyond the scope of his re-
search. In his study he presents five Early Neolithic
flint assemblages from sites belonging to the south-
west variant of the Karanovo I culture: Slatina,
Eleshnitsa, Rakitovo, Sapareva Bania, Kova≠evo (Ni-
kolov 1996). The sites of Galabnik, Pernik and Gra-
deshnitsa show an affinity in pottery style with the
Karanovo I and II cultures, but instead are interpre-
ted as belonging to the culture of west Bulgarian
painted pottery (Todorova, Vaisov 1993.98). Later,
Gatsov continued his study of Neolithic assembla-
ges from Bulgaria, Turkish Trace and northwest Ana-
tolia, with a particular emphasis on tracing the roots
of Neolithic industries (e.g. Gatsov 2001; 2006; Öz-
dogan and Gatsov 1998; Gatsov and Gurova 1998).
An important aspect of the study was undertaken
in collaboration with a geologist, with the aim of
defining the raw materials of Karanovo I and II as-
semblages and tentatively identifying their outcrops
(Gatsov and Kur≠atov 1997, see below).

Over the last decade the present author has carried
out a study (focusing on use-wear analysis) of the
main (Early) Neolithic sites in Bulgaria: the Karano-
vo, Azmak, and Kapitan Dimitrievo tells, and sites at
Kova≠evo, Rakitovo, Yabalkovo, Slatina, Dzhuljunitsa

– the study of the latter three is
still in progress (Gurova 1997;
2001a; 2002; 2004). The flint as-
semblages from two early farm-
ing sites in the Marmara region
have also been included: Ilipinar
and Mentese (Gurova 2001b;
2006). The results of these stud-
ies lead the author to conclude
that among all Early Neolithic
flint assemblages belonging to
the sites of the Karanovo I and
II cultural area, there is a distin-
guishable part of the typological
repertoire, consisting of several
formal tools, which suggests they
should be conceived as diagnos-
tic tool-markers (Gurova 2005).
A diachronic analysis of the most
representative sequence fromFig. 6. Formal toolkit from Rakitivo (photo M. Gurova).
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Tell Karanovo enabled the maxi-
mum time span of their currency
among the flint assemblages of
later Neolithic periods/phases to
be established (Gurova 2004, see
above).

It is worth mentioning briefly
some of the sites I consider to be
very promising for trying to an-
swer the questions formulated
above concerning the formal
toolkits. According to the Kova-
≠evo excavation team, it appears
that “…stratigraphical and stylis-
tic evidence from Kova≠evo
clearly shows that this region
was occupied at a period earlier
that the currently known for
the Thracian Early Neolithic Ka-
ranovo culture”…“If ever there
were direct contacts between
Kova≠evo and Karanovo I in
Bulgarian Thrace, they must
only have taken place, judging
from the pottery styles, in a late
period.” (Kova≠evo Id) (Lichar-
dus-Itten at al. 2006.87). This ge-
neral conclusion is supported by
my own observations on the evo-
lution of the lithics: the Kova≠evo
sequence starts with a rich reper-
toire of artefacts that are made from mainly grey to
black raw material that originates from the Western
Rhodopes. In the upper levels of the Kova≠evo I se-
quence (Ic and Id), a representative presence of the
discussed flint toolkit is documented (Fig. 2)2. This
site, on the basis of detailed stratigraphic indications
leading to reliable units, will permit us to establish
the precise stratigraphic position/relationship be-
tween these tools and other cultural indicators, such
as white-on-red painted pottery, or some another still
invisible marker.

Another site where these toolkits are very promi-
nent is Yabalkovo, situated in the Maritsa River val-
ley, in Upper Thrace, with cultural attribution to the
Karanovo I horizon and a strong detectable Anato-
lian influence (Leshtakov et al. 2007.208). The im-
pressive abundance of the flint industry from this
site (and the richness of formal toolkits) provides an

opportunity to focus on their technological parame-
ters and eventually trace their origin in some Anato-
lian technocomplex (Figs. 3–5). There is already a
published preliminary report on a series of flint ar-
tefacts, which will be discussed below.

The Early Neolithic site of Rakitovo (in the foothills
of the Rhodopes) is one of the most interesting set-
tlements, combining elements of the Karanovo I cul-
ture on the one hand, and the complex of west Bul-
garian painted pottery with strong similarities to the
Star≠evo culture, on the other (Raduncheva et al.
2002). The flint assemblage is very small (50 arte-
facts) and comprises mainly a formal toolkit – 18
tools made of honey-yellow flint (Figs. 6, 7). The rest
of the collection consists of 16 blades, 14 flakes and
fragments, and 2 cores. The debitage items are made
predominantly of a local raw material which is wide-
spread throughout the Rhodope Mountains.

Fig. 7. Typological characteristics of the toolkit from Rakitovo (draw-
ing M. Gurova).

2 This reasoning is argued in my last three reports of Kova≠evo, for example: Fouilles néolithique franco-bulgare de Kova≠evo- rap-
port 21, Paris 2007.
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Slatina, an Early Neolithic site in Sofia city, is equal-
ly rich in formal tools, but the most spectacular evi-
dence is the identification of the workshop area,
with about 2800 artefacts in the large dwelling. The
flint implements were studied and very briefly pre-
sented as an appendix in the publication by N. Ska-
kun and I. Gatsov (Nikolov 1992) (Fig. 8). Of parti-
cular interest here is the ‘coexistence’ of the formal
tools located in the living space of the dwelling with
the bulk of debitage items concentrated in the knap-
ping area. Unfortunately, the biggest part of the
workshop implements were damaged in the fire that
destroyed the building, and the ‘burned’ aspect of
their surfaces makes their study very difficult and
limited.

The flint assemblages from Tells Karanovo and Az-
mak have been studied and published by I. Gatsov
and M. Gurova, and later came to be considered as a
diagnostic feature of the tell settlements. The percen-
tage of formal tools is extremely high in the layer of
the Karanovo I and II periods in the eponymous tell
(Fig. 9), as well as in layers I–V of Tell Azmak belon-
ging to the Karanovo II culture (Fig. 10). There is a
clear predominance of blades with high, steep re-
touch among the assemblages from both tells.

The differences between the Early
Neolithic assemblages from the
southern cultural area and those
located north of the Stara Planina
are well known and require no fur-
ther emphasis (Todorova and Vai-
sov 1993). As already mentioned,
formal toolkits are not documented
among the assemblages from Early
Neolithic sites in central and north-
west Bulgaria. It should be remem-
bered that the Early Neolithic has
yet to be discovered in the north-
eastern part of the country, possibly
linked to adverse environmental
conditions at the end of the VII mil-
lennium BC (ibid. 128).

Nevertheless, it is interesting to note
that two sites, Ohoden and Dzulju-
nitsa, both belonging to the ‘mono-
chrome’ Neolithic – best represented
in the area by the Koprivets culture
– show rather divergent cultural affi-
liations. The former is equated with
the final phase of the Proto-Star≠evo
culture, with apparent parallels at
sites such as Divostin, Donja Branje-

vina, Padina, Lepenski Vir IIIa, Gura Baciului and,
respectively, in Bulgaria at Koprivets, Polianitsa-pla-
toto, and Dzhujunitsa (Ganetsovski 2008). The lat-
ter, through its links to the same Koprivets culture,
shows affinities with the Fikirtepe culture in the Mar-
mara region, as well as with the pottery assemblage
from the Anatolian colony on the Aegean coast at
Hoca Çesme (Elenski 2004; 2006).

T. Tsonev has carried out a study of flint assembla-
ges from central-north Bulgaria, which represents a
relevant and basic technological approach toward
the particular local facies of expedient industries,
focusing dominantly on blade production and sho-
wing similarities with Early Neolithic sites in Serbia
and Romania. Some similarities (but not convinc-
ingly presented) with the lithic inventory from Le-
penski Vir are mentioned (Tsonev 2000; 2007). My
pilot study on a part of the Koprivets flint assem-
blage and a preliminary series from Dzuljunitsa
shows the use of a honey-yellow type of raw mate-
rial (identical with that of the Karanovo I culture for-
mal toolkit), but also quite different structure, typo-
logical repertoire and functional features of the as-
semblages in comparison with south Bulgarian ones.
There are no sickle inserts among the collections,

Fig. 8. Formal toolkit from Slatina (photo M. Gurova).
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which is a significant observation with regard to the
subsistence activities of local Early Neolithic commu-
nities.

Raw material for the toolkits: where from?

How should we summarize our knowledge of the
raw material parameters of Early Neolithic assem-
blages and, in particular, their formal toolkits? It has
already been mentioned that foreign specialists
have drawn attention to the high quality and yellow-
honey-waxy colour of a particular raw material ori-
ginating from north-east Bulgaria (pre-Balkan plat-
form), and its spread across the region. One study
fixed the provenance in the vicinity of Shumen (Voy-
tek 1987).

On the local level the research has gone more slow-
ly. There have been some sporadic studies of crypto-
crystalline siliceous rocks (‘flint’) over the past three
decades. The first to show the abundance and vari-
ety of the flint sources from north-east Bulgaria, and
who tried to establish a database and link the identi-
fied flint outcrops with prehistoric artefacts and their
circulation, was K. Kanchev (Kanchev 1978; Kan-
chev et al. 1981).

In his publication, I. Gatsov presumed north-west
Bulgaria was the region of provenance of the raw
material used for Early Neolithic assemblages from
western Bulgaria (see below). At the same time, N.

Skakun noticed that “certain specimens are proba-
bly made of Dobrudzha flint”. On the basis of her
deep knowledge of north-east Bulgarian flint assem-
blages both from the Neolithic and Chalcolithic, she
conceived this fact rather as accidental, emphasizing
that the exploitation of Dobrudzha flint started no
earlier than the Chalcolithic (Skakun 1993.54). She
had already reached the same conclusion regarding
a dozen implements from the ‘big house’ of Slatina
(Skakun 1992.102).

There are two general types of flint recognised
among the assemblages from Tells Karanovo and
Azmak. The investigation was done by geologist Kur-
≠atov, who suggested that the abundance of arte-
facts was due to the proximity of local outcrops and
he (more theoretically than actually) identified them
in the region of the Saint Ilia hills in eastern Thrace
and not very far from the tells (Gatsov, Kur≠atov
1997.215). This assumption has been quoted repea-
tedly, but never substantiated by further serious re-
search. In fact, it could be considered as having been
disproved.

Preliminary research on a series from Yabalkovo
has led R. Zlateva to reveal that “…the predominant
raw material with identified origin comes from
deposits in Upper Thrace, Sredna gora, north (un-
derstand western) Bulgaria and eastern Rhodopes”
(Leshtakov et al. 2007.201).

Fig. 9. Typological characteristics of the toolkit from Tell Karanovo – Karanovo I and II periods (after
M. Gurova 1997.Taf. 92 and 94).
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In fact, the first to presume, somewhat theoretically,
a north-eastern provenance for the raw material
used for Neolithic big blades was T. Tsonev. He did
this in the context of his theory about the role of
long blades in the “communal perception of long
distance exchange through common metaphors”
(Tsonev 2004.262).

The research initiated by the present author, in col-
laboration with the mineralogist Ch. Nachev, has
yielded quite different results. In Bulgaria, according
to the geological data, four
distinguishable flint types are
recorded: Hemus, Dobrudzha,
Moesia, and Rhodope flint.
Each type has a different geo-
graphical distribution, geolo-
gical age and diagnostic fea-
tures (Fig. 11). Mineralogical
comparison of these different
types of flints from Bulgaria
unequivocally distinguishes
Dobrudzha flint as the most
desired material for knap-
ping, and the unique homo-
geneity and dimensions of the
nodules permitted core prepa-
ration and debitage of big la-
minar blanks (Nachev, forth-
coming). Nachev’s investiga-
tion is based on geological
samples and archaeological ar-
tefacts from the sites of Ko-
va≠evo, Rakitovo, Yabalkovo,
and Dzhuljunitsa. His macro-
scopic observation suggests
that the flint that is most simi-
lar to the archaeological sam-
ples derives from the Dobru-
dzha flint strata in lower Cre-
taceous limestone deposits.
This flint has perfect conchoi-
dal fracture, which makes it
of optimal quality for knap-
ping. The outcrops where this
material originates come from
the districts of Rasgrad, Ispe-
rih, and Shumen. Macroscopic
examination and comparative
analysis of archaeological
samples (Fig. 12. A) and the
contemporaneous flakes ta-
ken from the Chakmaka out-
crops near Isperih (Fig. 12.B),

and Kriva reka secondary deposits, located north
from Shumen (Fig. 12.C) show that they are visual-
ly identical in character. Therefore it is most likely
that the formal flint toolkits from the Early Neolithic
Karanovo I and II cultural sequence in Bulgaria, ori-
ginated from the outcrops in the vicinity of three
towns – Razgrad, Isperih and Shumen (Fig. 1). Fur-
ther thin section analyses by Nachev should reduce
the potential candidates for original outcrops of the
toolkits under discussion. To resolve the problem of
the reliable characterization of ‘Balkan flint’ sources

Fig. 10. Typological characteristics of the toolkit from Tell Azmak (dra-
wing M. Gurova).
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inductively coupled plasma mass spectrometry (ICP-
MS) is initiated by analyzing flint samples from var-
ious sources in northern Bulgaria.3 Although archa-
eological evidence for Neolithic workshops in the re-
gion is absent, we have to presume that they existed
in the Early Neolithic for ensuring suitable nodules,
cores (about 18–20cm long) and debitage (blades):
all these products were predestined for the long-
distance exchange of good and perhaps embodied
know-how.

Tracing the origin of the technological features

As mention above, recent examination of the techni-
cal traits of blades (especially with conserved butts
and proximal parts) from sites such as Kova≠evo, Ya-
balkovo, Slatina and Rakitovo reveals the use of in-
direct percussion by punch technique. Retouching
was done by simple soft percussion or pressure in
the case of high steep retouch. These observations
were confirmed by J. Pelegrin, in direct conversation
and after observation of a selected series of retou-
ched blades from Yabalkovo.

Chronologically, indirect percussion has been con-
vincingly identified in the Western European Meso-
lithic, c. 7800 BP (6650 calBC). This technique as-
sures the production of big blades, and in special ca-
ses, super-blades, as exemplified by the Neolithic
phenomena of Grand Pressigny (France) and Spien-
nes (Belgium) (Pelegrin 2006.40). Pelegrin’s re-
search on blades (most of them fragmented) from
Neolithic strata at Franchthi (6624–6378 calBC) led
him to deduce that lever pressure (the most sophisti-
cated debitage technique) was used to produce most
if not all of them (Pelegrin 2006.48). This sensatio-
nal discovery suggests that there is a priori no theo-
retical reason to deny the appearance and local deve-
lopment of some advanced technological approach.

Concerning the Balkan Neolithic lamellar tradition,
one attempt at tracing its origin was made by J. Ko-
złowski at 1982. His conclusion was that even in
Greece with its Mesolithic and preceramic Neolithic,
there was a hiatus before the classical Neolithic (Ko-
złowski 1982.142). Even more drastic is the situa-
tion in Bulgaria where no pre-Neolithic substratum

Fig. 11. Geological map showing the distribution of the four major geological units containing ‘flint’
deposits in Bulgaria (according to Nachev, forthcoming, Figure 1, adapted version).

3 The work will be undertaken in collaboration with C. Bonsall and Rob Ellam at the Isotope GeoScience Facility of the Scottish Uni-
versities Environmental Research Centre, East Kilbride, UK.
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has been identified and the affinity of the Karanovo
I flint industry with the cultural group of Anzabego-
vo-Vr∏nik totally excluded the possibility of a local
origin of this industry among an epipalaeolithic po-
pulation (ibid. 149). This rather discouraging con-
cept is repeated consistently by I. Gatsov in his re-
search (Gatsov 2001; 2005; 2006). He concluded
that “the bearers of painted ceramic who brought
this technology and its roots were outside of Eu-
rope. In Bulgaria, it then appears as already estab-
lished know-how” (Gatsov 2006.153). Even more
explicit is H. Todorova who assumed that the ana-
lysis of the flint industries with macroblades from

the Early Neolithic cultures of Karanovo I, Star≠evo
and Magulitza reflects their Anatolian roots (Todo-
rova and Vaisov 1993.55).

The problem of tracing our chipped-stone industry
to the comfortable milieu of Anatolia is somehow
cognitive, and as noticed by M. Özdogan… “any at-
tempt at comparing Anatolian assemblage with
that of the Balkans has to consider the nature of
the assemblage as a whole, without overstating the
presence or the absence of selected objects” (Özdo-
gan 2006.23). In the present state of research, such
a relevant comparison is not feasible, and our efforts
should be focused instead on detailed technological
studies of the available assemblages from Kova≠evo,
Dzhuljinitsa and Yabalkovo, in order to elucidate the
fundamental and variable technological skills and
decision-making of the Neolithic flint knappers. Many
objective obstacles are unavoidable, including our
lack of knowledge about quarries for obtaining raw
material, about workshops for initial core prepara-
tion and subsequent debitage, about exchange net-
works and strategy, etc. Hopefully, some of these li-
mitatons could be surmounted through new plan-
ned surveys and research. Only then would we be
able to resolve the problem of Early Neolithic mac-
roblade technology in the Balkans.

Functional aspects of the formal tools

By definition, the formal tools are made with some
anticipated functions, and this kind of utilitarian de-
termination represents one of the most peculiar
traits of formal toolkits, whatever their contextual
affiliation. An attempt at use-wear analysis of Early
Neolithic assemblages from Bulgaria was made in
the early 1990s by N. Skakun (Skakun 1992; 1993).
Her study of the functional parameters of west Bul-
garian Neolithic assemblages is informative in a ge-
neral sense and demonstrated a large repertoire of
implement functions, but no possibility of correla-
tion between functional types and their precise stra-
tigraphic positions. The multifunctional aspect of the
artefacts was underlined in the context of common
cereal, hide, bone and wood processing. The pres-
ence of threshing sledge inserts was noted, but with-
out any contextual data (Skakun 1993.53).

The present author’s use-wear observations on nu-
merous collections also show quite variable utiliza-
tion detected on unretouched blades, but mainly on
retouched tools (Gurova 1997; 2001a; 2002; 2004;
2006; Gurova and Gatsov 2000). Blades with margi-
nal retouch are the most polyfunctional among the

Fig. 12. Macroscopic photographs of raw materi-
als: top to bottom, A – archaeological items from:
1– Dzhuljunitsa, 2 – Rakitovo, 3 – Yabalkovo; B –
flint flake from Chakmaka outcrops (near Isperih);
C – flakes from Kriva reka outcrops – near Shumen.
Photo: M. Gurova.
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artefact categories. Detecting the functions of enough
narrow blades with high steep retouch proved par-
ticularly challenging – in fact, they were mainly used
for scraping wood and hide. Perforators/borers on
bilaterally-retouched blades were mostly used for
drilling different materials.

Among the most impressive and even visually recog-
nisable tools are sickle inserts. These pieces possess
typical cereal polish induced by harvesting (Fig. 13).
Typologically, they comprise unretouched blades,
as well as retouched and truncated blades and end-
scrapers. It is worth noting that these sickle inserts
were often re-sharpened in order to permit reuse for
the same or another function. This approach, if done
repeatedly, resulted in progressive modification of
edges, until they became relatively steep and ineffi-
cient. In some cases, after use in their primary func-
tion, some sickle inserts were reused for hide scra-
ping.

Discussion

The formal toolkits in their contextual embodiment
are intimately linked with the debate and paradigms
of Balkan Neolithisation. Conceivably, they could be
treated as cultural markers, in the same way as the
white-on-red painted pottery of the Karanovo I cul-
ture. Of course, one could say the discriminatory role
of flints as chrono-cultural markers is much more li-
mited, but the important point here is that white-on-
red pottery, whether linked (or not!) to the formal
toolkit, cannot be considered as an indicator of the
beginning of the Neolithic (this refers particularly to
Bulgaria). As Özdogan has argued, it is “…because
painted pottery in Western Anatolia that bears sig-
nificant similarities to those of the Balkans begins
rather late in the Neolithic sequences” (Özdogan
2006.22).

On the other hand, white-painted pottery appears
from the very beginning of the Kova≠evo sequence,
but as the excavators of the site have underlined, “it
appears that early levels of Kova≠evo have produ-
ced pottery which is earlier than the Karanovo I
culture as it is defined in Bulgarian Thrace. In the
earliest period Kova≠evo was really part of a regio-
nal facies that extends from Greek western Mace-
donia in the south (Nea Nikomedeia, Giannitsa)
to the Ov≠e Pole in the north Anzabegovo, Vr∏nik.”
(Lichardus-Itten at al. 2002.130). This conclusion
does not contradict the theory of an initial Neolithic
diffusion along the Struma valley, but simply advo-
cates that the first Neolithic settlers in the region

were not those from Thrace, i.e. the bearers of the
Karanovo I culture. This assumption is supported by
the above-mentioned fact that the formal toolkit ap-
pears approximately in level Ic–Id of the Kova≠evo
sequence. In this regard, if Struma (as seems likely)
was one of the first and direct routes of Neolithic dif-
fusion into Balkans, then the part of the ‘Neolithic
package’ consisting of typical Karanovo I pottery and
formal flint toolkits could not be linked with this
first stage of demic and cultural diffusion. The re-
cently envisaged north-east provenance of the raw
material for these toolkits is an additional reason for
discarding the idea of a Struma (and consequently via
Mesta) spread of the Karanovo I culture in Thrace.

How does the situation look if we turn to another
scenario for the first wave of Neolithisation in Bul-
garia, via the old Struma, Vardar and Morava rivers
to the north, and then a ‘west to east’ movement
along the Danube to north-central and north-eastern
Bulgaria (Todorova and Vaisov 1993.61). As explai-
ned above, there is no Early Neolithic site containing

Fig. 13. Microphotographs of cereal polish on a
tool from Kova≠evo (cf. Fig. 2, first row, second
from right). Microphoto – M. Gurova, using a Leitz
Orthoplan microscope with a Nikon optical came-
ra. Magnification x 100.
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formal toolkits, and the problem of the ‘monochrome’
pottery cultural alliance is complicated enough. The
fact that the formal toolkits were likely made of Do-
brudzha flint, and in that area there are no recorded
Early Neolithic settlements, could become a critical
point for the assumption that after reaching the stage
of white-painted pottery, the ‘monochrome’ Neoli-
thic area settlers penetrated into Thrace c. 6200
calBC and established the beginning of the Karano-
vo I culture (Todorova and Vaisov 1993.62).

Recently, a new scenario for the origin and spread
of the monochrome Neolithic was advanced, utilis-
ing evidence from pottery analysis of the Koprivets
culture. The idea of M. Özdogan (1997; 1999) sug-
gesting an interaction zone between north-central
Bulgaria, north-west Anatolia and Turkish Thrace, is
gaining adherents and serves to promote the theory
of the penetration of Neolithic elements from north-
west Anatolia to the north via the Maritsa River val-
ley,…“then along the valleys of the Tundzha and
the Sazlijka Rivers, and through the passes of the
Stara Planina into northern Bulgaria (the basin of
the Iantra River)” (Boydzhiev 2006.9). On the basis
of analysis and correlation of the available clusters
of 14C dates related to the transitional period from
the Mesolithic to the Neolithic in local variations
(pre-pottery, aceramic, monochrome), the same au-
thor concluded that the penetration route of the
Monochrome Neolithic from the northwest Balkans
along the Danube proposed by Todorova and Vaisov
(1993) should be rejected (ibid. 9).

Whatever theories of routes and ‘waves of succes-
sion’ of the Neolithic spread into Balkans have been
formulated, no one has been able to explain the ap-
pearance of the formal flint toolkits – were they
brought with the migrants along their unclear route
from some part of Anatolia (central or north west-
ern), or were they created in the milieu of local pre-
Karanovo enclaves? There were two potential can-
didates for this ‘nuclear area’ of creation of the tool-
kit’s technological and stylistic features: the region
of the Struma and Vardar valleys, which “must have
been directly and independently colonized”, but
which settlers have been keeping as “their own,
probably direct connection with Asia Minor.” (Li-
chardus-Itten et al. 2006.88). If so, then we have to
suppose that from the very beginning of their adap-
tation to the local conditions, they initiated very long
distance trips to the completely unknown north east
of Bulgaria to discover and start to supply flints, and
establish the big blade industry, and subsequently
go back with the material and the new know-how

for working with it. Then from this nuclear area, the
population with distinctive, white-on-red pottery and
the available formal flint toolkit could start to move
into the east and the Thracian plain. The idea of
west-east movement in the settling of Thrace is not
new, and has been convincingly argued by Thissen
on the basis of the chronological framework estab-
lished for the south Balkan Neolithisation process
(Thissen 2000). This scenario may work vis-à-vis the
pottery evidence, but it is not viable in relation to
the lithic phenomenon discussed.

Not yet proved, but at least more reasonable, is the
possibility that the ‘monochrome’ population from
central Bulgaria, already sufficiently experienced in
simple lamellar production, as shown by Tsonev’s
research, moved to the east in search of something
better than their local flint raw material and rea-
ched the Dobrudzha region with its abundant flint
outcrops. On the basis of their local and independent
elaborating of their technological skills, they could
have become the ‘new flint knappers’ – in Chap-
man’s sense of people with a newly-acquired ability
and decision-making capacity. Unavoidably, they
could reach the Thracian plain for establishing the
Karanovo I culture (as suggested by Todorova) or
simply to join an enigmatic pre-Karanovo I substra-
tum in this area (?). As a consequence, these people
could have predestined their production, especially
for the distribution network of goods, values, and
social messages. In this sense it is worth quoting the
original post-processual interpretation of Early Neo-
lithic ‘macroblades’ and their circulation offered by
T. Tsonev: “…the social model of tell settlements
also influenced the composition and raw material
distribution of flint assemblages…Thracian tells re-
lied on powerful metaphors that underpin much
larger and more distant exchange mechanisms
with flint raw materials.” (Tsonev 2004.261).

Of course, a range of contradictory rhetorical ques-
tions could be formulated if one wanted to object to
this assumption. One of the most crucial is why the
new flint knappers did not leave evidence of these
toolkits in and around settlement sites in northern
Bulgaria? An unsatisfactory answer for the lack of
evidence in north-east Bulgaria (Dobrudzha) could
be that there is no theoretical need to expect the es-
tablishment of longstanding settlements and build-
ings in the area – only temporary camps in the vici-
nity of raw material outcrops serving the flint work-
shop activities are required, and the remains of these
camps may never be discovered. However, the rem-
nants of workshops with their particular instrumen-
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tarium (however restricted) must be found and, in
the author’s opinion, this should be made a priority
for future prehistoric research in Bulgaria.

To answer all questions in the sphere of the prob-
lems and research on formal toolkits would require
an immense amount of work. In my opinion, the re-
levant issue for this rather complex and complicated
situation is to complete and collate all the data for
these toolkits from the Balkans. This is necessary in
order to advance further with questions of raw mate-
rial supply strategy (were there other outcrops apart
from those in Dobrudzha), and the manufacturing,
functioning and spread of these particular flint as-
semblages across a wide and varied eastern Euro-

pean landscape. To resolve these problems will un-
doubtedly assist in answering some of the more con-
troversial questions raised within the archaeology of
prehistoric identity and the mind of the Early Neoli-
thic Balkans.
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Introduction

The Swifterbant Culture encompasses the Late Meso-
lithic and the Early Neolithic in the main part of the
Netherlands, the north of Belgium and the northwest
of Germany. This cultural period runs from 5000 to
3400 BC, between the Linear Band Ceramic Culture
(LBK) and the Funnel Beaker Culture. In the Nether-
lands, the LBK is limited to the small loess area in
the south of the country, while in the other parts the
Late Mesolithic still continues. Over time these Late
Mesolithic hunter-gatherers become early farming
communities by adopting Neolithic trade marks. The
first of these novelties is pottery, produced in typical
Swifterbant tradition from around 5000 BC onwards.

Later on, animal husbandry was introduced. The ear-
liest evidence for cattle and sheep/goat is now dated
at 4600 BC, while pig is introduced around 4200 BC
(Raemaekers 2003.742; Raemaekers 2005.261,
277). For years, the presence of grinding stones,
charred grains and chaff remains (Cappers and Rae-
maekers in prep.) were strong indicators of cereal
cultivation, but the exact nature, magnitude and lo-
cation remained indistinct. Grain was presumably
cultivated in the vicinity of the sites, but more accu-
rate evidence was lacking. Recent discoveries at site
S4 proved beyond a doubt the introduction of cereal
cultivation at some time in the middle phase of the

ABSTRACT – The Mesolithic-Neolithic transition is traditionally defined by a change in subsistence
strategy. New ideas are picked up, and animal husbandry and cereal cultivation are adopted as
hunter-gatherers evolve. This article examines whether these economic changes stand on their own
or lead to changes in other aspects of life. The study will illustrate the innovations in the flint and
stone industry (including ornaments) during the Swifterbant period (5000–3400 BC). These include
changing debitage techniques and preferences, and the abandonment of the micro-burin technique,
but also the introduction of grinding stones, polished axes and amber ornaments. The significance
of these new features will be investigated as characteristics of the changing identity of the Swifter-
bant Culture.

IZVLE∞EK – Mezolitsko-neolitska tranzicija je obi≠ajno definirana s pomo≠jo spremenjenih subsis-
ten≠nih strategij. Predstavljeni so novi razmisleki o razvoju ∫ivinorejskega gospodarstva in kultivi-
ranju ∫itaric pri lovcih in nabiralcih. V ≠lanku ugotavljamo, ali so spremembe v pleogospodarskih
strategijah povzro≠ile spremembe tudi v drugih segmentih ∫ivljenja. Predstavljamo spremembe in
inovacije v produkciji (in ornamentiki) kamenih izdelkov v obdobju Swifterbant (5000–3400 BC).
Te so vezane na spremembe v odbitkovnih tehnikah in opustitvi mikrovbadalne tehnike ter vpeljavi
∫rmelj, glajenih sekir in okrasa iz jantarja. Pomen novih predmetov vidimo v spreminjanju identi-
tete kulture Swifterbant.
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Swifterbant Culture (4300–4000 BC). Although the
lasting importance of wild food resources cannot be
underestimated, the introduction of animal husban-
dry and cereal cultivation indicate that the Swifter-
bant Culture developed into a Neolithic tradition by
adopting certain traits from its Neolithic neighbours.

The transition from the Mesolithic to the Neolithic is
traditionally defined by a change in subsistence stra-
tegy. Hunter-gatherers change their way of life and
become farming communities. New ideas are picked
up as animal husbandry and cereal cultivation are
adopted. One can imagine that this economic change
does not stand on its own. These new ideas will lead
to new discoveries and, finally, will bring about a
cascade of changes in all aspects of life. But old rou-
tines and traditions are not lost or discarded when
new traits are introduced. What new aspects trickle
through into the flint industry? How will the existing
stone tool production alter when new items are in-
troduced? Which tool types, production techniques
and raw materials are adopted, and which artefact
types are maintained within the existing tool-kit?

Although many aspects of everyday life change in
this transitional phase, this article will focus only on
the innovations, alterations and transformations this
change brings about in the flint and stone industry,
including stone ornaments, during the Swifterbant
period. First, a general introduction will highlight
the different phases within the Swifterbant Culture.
Then the New Swifterbant Project, in which this re-
search is set, is presented. The flint and stone indu-
stry are then discussed and special attention is given
to stone ornaments. In order to give a clear insight
into the evolution of the lithic industries, and their
corresponding sites, they will be presented chrono-
logically. The late Swifterbant phase will not be de-
scribed in detail, as the little information that is
available will be given in the general introduction.
Finally, all the new features will be considered as
characteristics of the changing identity of the Swifter-
bant Culture.

The Swifterbant Culture is defined by its distinctive
pottery and, therefore, the division of the period
into three phases is based on the stylistic elements
of this pottery (e.g. Raemaekers 1999; 2005). The
major sites from the early phase (5000–4600 BC)
are Hoge Vaart, Polderweg and De Bruin – all thor-
oughly investigated find locations (Hogestijn and
Peeters 2001; Louwe Kooijmans 2001a; 2001b).
Besides pottery, the material culture of this period is
characterised by a Late Mesolithic flint industry and

by stone artefacts such as cooking stones, tempering
material, hammer stones, and anvils. The organic
material culture includes T-shaped antler axes and
other antler tools, bone awls, bows, fish-weirs, fyke
nets, peddles and canoes. Subsistence is still based
on hunting, gathering, fishing and fowling, while
animal husbandry will be introduced at the transitio-
nal stage from the early to the middle phase, around
4600 BC.

The type-site of Swifterbant (Fig. 1) is an example
of the middle phase (4600–3900 BC). In this paper
it will be compared to well known sites from the
early phase in order to better comprehend the evo-
lution of the Swifterbant Culture as it traverses the
boundary from the Late Mesolithic to the Neolithic.
During this middle phase, the Swifterbant Culture
experiences a dichotomy into a northern and south-
ern cultural sphere. The Swifterbant type-site, located
in the northern cultural sphere, is found in an area
characterised by Late Pleistocene river dunes (with
Mesolithic and Neolithic occupation) and a Holocene
freshwater tidal creek system, with Neolithic levee
sites inhabitable between 4300–4000 BC. During this
period, at least three of these levee sites were inha-
bited, namely S2, S3 and S4. It is important to state
that most of the other sites from this middle phase,
such as Bergschenhoek, Brandwijk and Hazendonk,
yielded only very small amounts of flint artefacts, so
it is hard to compare these Swifterbant type-sites
within their own timeline.

The late phase (3900–3400 BC) is poorly documen-
ted because only one reliable site (Schokkerhaven)
has been found thus far. During this phase the dicho-
tomy deepens, as the southern group evolved into
the Hazendonk 3 group, while its northern counter-
part developed into the Late Swifterbant Culture.
For the northern group, the trend started in the mid-
dle phase seems to continue. The flint industry is
still based on flake production which possibly be-
comes increasingly important. The arrowhead type
is the same as at the Swifterbant type-sites (trapezes)
and thus presumably remains the same as in the
middle phase. Polished axes also still occur. Then
again, the isolation of this site makes this conclusion
provisional (Hogestijn 1990; Raemaekers 2003–
2004). Another site from this phase (P14), with a
very long inhabitation sequence and poor stratigra-
phical evidence, is characterised by transverse arrow-
heads, trapezes, triangular points and leaf-shaped
points (Wilhelm 1996). However, the significance
and reliability of this find cannot be attested.
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Since the discovery of the type-site near the village
of Swifterbant in the 1960’s, research has periodi-
cally made new discoveries, whether related to flint
technology, raw material usage or agricultural inno-
vations. Still, several aspects of the social and econo-
mic organisation remained obscure. Therefore new
research in different areas of expertise has been
conducted since the New Swifterbant Project started
in 2004, with new fieldwork and research into seve-
ral topics. The focal points of the project are the re-
lations between human occupation and landscape
development, the suitability of the area for cereal
cultivation, and the use of the landscape outside the
settled areas (see Raemaekers et al. 2005). One of
the sub-research fields re-evaluates the flint and
stone material from the type-site of Swifterbant, in
order to investigate, for example, debitage techni-
ques, or determine typological differences and gain
an insight into raw material usage and imported
items. This research is in progress, so this paper
needs to be regarded as a status quo of the new in-
sights gained as of March, 2008. A full and definite
report will be published in 2009 (i.e. Devriendt in
prep.a).

The flint industry

The early Swifterbant phase (5000–4600 BC)
Sites of relevance for this phase are Hoge Vaart, Pol-
derweg and De Bruin. The first site, Hoge Vaart, has
been studied in detail and reported fully (Peeters,
Schreurs and Verneau 2001). In this early stage of
the Swifterbant Culture, strong Late Mesolithic affi-
nities are still present within the flint industry. The
debitage sequence is based on the production of re-
gular blades from platform cores. The rolled nodu-
les were tested and prepared at the procurement
sites and transported to the settlement site, where
they were exploited until abandonment. Direct, hard
percussion was applied in the first stages of the core
preparation, while blade production was performed
by indirect percussion. The regular blades have pa-
rallel edges and ridges, and are usually between 3–
6cm long. They were selected for the production of
predominantly arrowheads, namely trapezes. Other
arrowhead types found less frequently are different
kinds of microlith. The use of the micro-burin tech-
nique to divide the blade into two or more fragments
is typical. More irregular shaped blades were cho-

sen to be used unmodified as
knives. Only in some cases
were they lightly retouched
(backed blades). Thicker exam-
ples and accidentally produced
flakes were predominantly
used as blanks for scrapers. Of
course, other tools such as re-
touched pieces, borers and bu-
rins, also occur, being made
from both blades and flakes.
Use-wear analysis shows that
fresh hide working was the
main activity, while tools for
bone and antler processing
were almost absent. There is al-
so some indication of ritual flint
deposition (Peeters, Schreurs
and Verneau 2001).

The flint industry of the other
two sites, Polderweg and De
Bruin, is characterised by fla-
kes, largely because of the very
small size of the used nodules,
which do not allow the pro-
duction of blades (Van Gijn,
Beugnier and Lammers-Keij-
sers 2001; Van Gijn, Lammers
and Houkes 2001). The arrow-

Fig. 1. The sites  (known in 1999) belonging to the Swifterbant Culture:
1 – Schiedam; 2 – Bergschenhoek; 3 – Brandwijk; 4 – Polderweg; 5 – Ha-
zendonk; 6 – Hoge Vaart; 7 – Swifterbant cluster; 8 – J112; 9 – P14; 10 –
Schokkerhaven; 11 – Zoelen-Buren; 12 – Ede-Rietkamp; 13 – De Gaste-
Meppel; 14 – Winterswijk; 15 – Bronneger; 16 – Hûde (taken from
Raemaekers 1999.Fig. 3.1). The Swifterbant type-site is no. 7.
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head types which occur are trapezes and transverse
arrowheads, combined with a large variety of micro-
liths. The strong Mesolithic character of this industry
is illustrated. It must be noted that all three sites
mentioned here also have Late Mesolithic inhabita-
tion phases. For most or all microliths it is further-
more unclear how long into the Mesolithic they were
used as arrowhead types.

These last two sites give a dual impression of the
flint industry of the Swifterbant Culture in this phase;
both blade and flake production predominate. The-
refore, we might cautiously presume that both the
Hoge Vaart site, like the two other sites, Polderweg
and De Bruin, are good representatives of the early
phase of the Swifterbant Culture.

The middle Swifterbant phase (4600–3900 BC)
As mentioned above, the middle phase is characte-
rised by a dichotomy into a northern and southern
cultural sphere. The Swifterbant type-sites S2, S3 and
S4, dated 4300–4000 BC, are distinctive of the north-
ern group. These settlements are located on levees
in a fresh water creek system consisting of a main
gully and several tributaries1.

During the middle phase, lithic production focused
on flakes from platform cores. At S2 the flakes com-
prise 23% of the material, while blades only take up
14%. The same tendency is visible in S3, with 38%
of flakes and 12% of blades, while at S4 these num-
bers are respectively 18% and 6%. Cores are worked
on from one or two platforms and only seldom from
three or more platforms.

Although one of the Swifterbant sites of the southern
cultural sphere, Brandwijk, shows more new arrow-
head types, such as leaf shaped and drop shaped
points (Raemaekers 1999.58), on the Swifterbant
type-sites only one new type is seen. This transverse
arrowhead reminds one of a trapezoid arrowhead,
but it differs in dimensions. Instead of being long
rather than wide, it is now wide rather than long.
The trapezes, however, remain the dominant arrow-
head type. We must bear in mind that this typolo-
gical difference was perhaps not seen in the same
way by the Swifterbant people. The only difference
is, after all, in the shifting dimensions. With 20 000
artefacts analysed, which is almost 65% of the mate-

rial, and since no micro-burins have been found, it
is presumed that trapezes and transverse arrowheads
were no longer produced with the micro-burin tech-
nique, but by breaking blades2.

The analysis of the debitage material shows that the
bulk of the material was produced at the site. As a
case in point, the material from site S3 is used, as it
is the most numerous. When the measurements of
the non-fractured flakes and blades are compared to
those of the preparation and rejuvenation pieces, it
can be seen that the larger blades and some larger
flakes are not covered (Fig. 2). It is perceivable that
these would be decortication pieces. For the flakes,
some of the larger pieces are indeed decortication
flakes (Fig. 3). This implies that all or most flakes
were produced at the site. For the blades, this pic-
ture is different. The group of blades larger than
5cm that were not covered by the preparation or re-
juvenation pieces are not decortication blades either.
This implies that these large blades are not produ-
ced at the site, but imported as ready-made products
from somewhere else3.

The importation of blades or any other item does
not always involve movement over long distances.
The raw material used hints at this. All the large bla-
des mentioned above are of the regular type, with
parallel edges and ridges, produced from platform
cores. The raw material used is the same as that of
the smaller blades and flakes found on all sites and
is of local origin. The most likely sources are two
boulder clay outcrops at 12km and 15km distance of
the Swifterbant type-site. This indicates that the large
blades were possibly not imported over a long dis-
tance and that the raw material used for these blades
presumably came from the same procurement sites
as all the other flint artefacts. But the procurement
site does not need to be the production site. More-
over, boulder clay deposits are found over a larger
area in the north of the Netherlands, so imports from
further located sources cannot be ruled out.

As these regular blades show great similarities to
those from the early phase, they can be seen as the
continuation of this tradition, but innovations with-
in the flint industry also occur. The presence of a se-
cond debitage method, the bipolar technique, also
known as the hammer and anvil technique, has been

1 At two other levee sites, S41 and S51, habitation is attested by archaeological evidence while levee sites S31 and S42–S43 are only
mapped through auger surveys.

2 Of course, it cannot be ruled out that they were all made somewhere else, although this is highly unlikely.
3 However, it might also entail that all large preparation and rejuvenation pieces, as well as decortication blades, were taken from

the site, although that is improbable.
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detected. It is especially the systematic employed of
this technique that is significant. The core is no lon-
ger handheld or placed on the thigh, but is set on a
stone anvil and smashed with a hammer stone from
above. Bipolar cores and splintered pieces or pièces
esquilées have been defined in the past. The descrip-
tion and the function of the technique and the end-
products have been a topic of debate since their first
definition.

Bipolar pieces are mostly functionally defined as
tools, like wedges (pièce esquilée) (Hayden 1980)
or burins (MacDonald 1968), or are sometimes de-
fined as cores (Guyodo and Marchand 2005; Ballin
1999; White 1968). The use of the bipolar technique
has also been interpreted as the solution to a raw
material shortage (Callahan 1987; Deckers 1982;
Kamminga 1978), the opening of rounded nodules
(Van Gijn and Niekus 2001), or as
the work of apprentices or children,
thus skill related (Stapert 2007;
Sternke and Sörensen 2007). It is
even seen as the work of women, as
it is sometimes considered a “low
prestige” technique (Flenniken
1979), while in other parts of the
world bipolar flakes are used pre-
dominantly by men (Kosambi 1967).
Of course, one cannot rule out that
two or more functions may coexist.
This paper will only provide an in-
sight into the material from the
Swifterbant type-sites and will give a
site-specific interpretation. Although
tradition and social organisation pro-

bably have an influence on the bi-
polar matter, these topics will not be
discussed here. They will be brought
up, along with gender related issues
and other, more detailed informa-
tion, in a separate paper which focu-
ses solely on the bipolar technique
(Devriendt in prep.b).

Regular bipolar cores, irregular bipo-
lar pieces and splintered pieces have
been found on the Swifterbant sites
S2, S3, and S4. This distinction is
based mostly on morphology and
technology, and partially on presu-
med function. Typical of all the pie-
ces is the lack of a striking platform

and the lenticular shape in side-view created by two
opposing striking ridges or striking points. They are
produced from small nodules of local flint with a
length up to 5cm. The high degree of uniformity of
the regular bipolar cores and the standardisation of
dimensions of the splintered pieces is remarkable.

Several trains of thoughts are being pursued at the
moment. The first presented itself during the study
of the bipolar pieces. In this theory, I considered the
three types as different steps in a chaîne opératoire,
with the splintered pieces as an end result. This
would be a functional interpretation with a tool, the
splintered pieces, as goals for production. In order
to verify this assumption, use-wear analysis was pre-
formed4 on 4% of the bipolar pieces (n = 18) and
on 11% of the splintered pieces (n = 10). Surprising-
ly, only two artefacts showed traces of use. One bi-

Fig. 2. Preparation and rejuvenation pieces set against complete
flakes and blades (site S3, Swifterbant).

Fig. 3. Decortication pieces set against complete flakes and blades
(site S3, Swifterbant).

4 This research was done by Karsten Wentink, Lithic Laboratory, Faculty of Archaeology, Leiden University.
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polar core was used as a burin, and one splintered
piece was used on plant material. Most unexpected
was that the majority of the splintered pieces, or all
the other bipolar pieces for that matter, had not been
used at all. With only 4 or 11% of the bipolar pieces
analysed, it is possible that the sample size was too
small. However, if they had been used systematical-
ly as a wedge, the analysis would have picked it up.
If the functional interpretation of bipolar pieces as
wedges is off the table, two other possible functio-
nal explanations remain. Firstly, the bipolar pieces
are used as tools but so rarely or in such a way that
it leaves no visible use-wear traces. Secondly, they
are cores.

This leads to the second train of thought: that the
bipolar technique is a response to a raw material
shortage (Callahan 1987; Deckers 1982; Kamminga
1978). Two related hypotheses present themselves.
The bipolar technique is used for opening small no-
dules without wasting flint on extensive platform
preparation, or even in the initial stages of core re-
duction for testing nodules and for cortex removal.
Callahan (1987) works along the same lines when
he writes that the bipolar technique is a part of the
chaîne opératoire which starts with the freehand
debitage of platform cores, and when these become
smaller, the platform core is placed on an anvil. It is
only in the final stage that, according to him, bipo-
lar percussion is applied.

A third train of thought has been gaining ground
recently. Some scholars (Stapert personal commu-
nication November 2007) and recent experiments
have shown that young children steady the core on
the floor for a better grip (Sternke & Sørensen 2007;
Sternke personal communication March 2008),
possibly as compensation for lack of motor skills.
Whether it is the result of mimicry by children, or
just children playing, or whether it is a structural
part within skill transmission to apprentices, is still
under investigation.

With Occam’s Razor5 in mind a fourth train of
thought forces itself upon us. The bipolar technique
is used alongside the platform technique as an op-
portunistic way of exploiting all the flint available.
Thus they can be considered as two separate meth-
ods of working flint. Of course, none of these lines
of thought need stand on their own. A combination
of different aspects and factors is therefore more
than likely. Furthermore, as research continues, it is
not even sure the division into three types still holds.

The function, meaning and interpretation of the bi-
polar technique might still be obscure, but the fact
that the technique is being introduced as a systema-
tically applied debitage technique in this period is
not. It can be seen as an important innovation, as it
is not the portent of declining debitage techniques:
it is evidence of an opportunistic and highly adap-
tive and flexible way of knapping flint.

The stone industry

The early Swifterbant phase
As with flint production, strong Late Mesolithic affi-
nities are still present in the stone industry. On the
site of Hoge Vaart, the bulk of the stone material
comprised small granite and quartz fragments, whe-
reas only a limited amount of larger, stone artefacts
was found (Peeters 2001). The small stone fragments
were used as temper for the on-site production of
pottery. Others were presumably the result of cob-
bles being used as cooking stones. This high frag-
mentation rate prohibits a good insight into, and de-
finition of larger stone tools on this site. Even so, a
hammer stone, an arrow shaft polisher, a chopping
tool, several flakes and other stone tools have been
defined. The study of the flint blades and scrapers
made it apparent that anvils must also have been
present at the site, not only for retouching tools, but
also possibly for the production of temper. Unfortu-
nately, no such tools or tool fragments have been
identified, presumably due to fragmentation (Peeters
personal communication April 2008).

On the sites at Polderweg and De Bruin (Van Gijn,
Louwe Kooijmans and Zandstra 2001; Van Gijn
and Houkes 2001), where roughly the same variety
of tools was found as on the Hoge Vaart site, anvils
were even used for the opening of rounded nodules.
Although this use of hammer stone and anvil would
fall under the definition of bipolar technique, some
remarks should be made. The bipolar technique was
already used during the Palaeolithic and the Mesoli-
thic, but it is its frequency that becomes different in
the Neolithic. Possibly starting in the early phase of
the Swifterbant Culture, but definitely in the middle
phase, it is introduced as a systematically employed
technique and no longer applied sporadically.

The middle Swifterbant phase
The stone industry of the middle phase of the Swif-
terbant Culture is characterised by tools like grind-
ing stones, hammer stones, anvils, and polished axes
and adzes. The distinction between this phase and

5 “All things being equal, the simplest solution tends to be the right one.”



Becoming Neolithic. The Mesolithic-Neolithic transition and its impact on the flint and stone industry at Swifterbant (the Netherlands)

137

the previous one is overwhelming. New tools and
particularly their abundance stand out.

One of the most important, if not the most impor-
tant, tools of this period is the grinding stone. With
the rise of grain as a new food source, a new tool
type meeting the specific requirements of this speci-
fic plant was needed. And although grinding stones
are not a new invention, they are introduced into
the Swifterbant Culture during this middle phase. It
is apparent that the Swifterbant grinding stones lack
any form modelling or stylistic elements. The only
rule that seems to apply is ease of use and work com-
fort. This stands in sharp contrast with the Linear
Band Ceramic Culture or the Beaker Cultures, where
bowl or saddle shaped grinding stones are common
(Beuker 1990). A grinding tool consists of two com-
ponents that need to be used together, a handheld
stone (handstone or mano) and a lying stone (ne-
therstone or metate) (Adams 2002). For handstones,
natural rounded cobbles were selected that lie com-
fortably in the palm of the hand. The netherstones
need to remain firmly on the ground, so boulders
were chosen with either two opposing flat surfaces
or with a flat surface opposing a protruding area
which could be dug into the ground.

A second interesting aspect here is the fragmenta-
tion rate. When all stone tools are compared, it
stands out that five times as many grinding stones6

are broken as hammer stones or anvils. This might,
of course, point towards taphonomy, but the fre-
quency rather indicates special treatment of grind-
ing stones. Could it be possible that this tool type
was intentionally destroyed when people, by exam-
ple, left the settlement? Several other explanations
may be valid. Some of the small grinding stones may
be used as cooking stones. When a grinding surface
has become too smooth to perform, it is roughened
by pounding on it with a hammer stone or even per-
haps with another, small grinding stone. Sometimes
a grinding stone is used as a multifunctional tool
and is employed as an anvil or hammer stone. And
when a grinding stone can no longer be exploited,
it can always be used as tempering material if the
raw material is suitable, all of which can lead to frag-
mentation.

Although anvils were present during the early phase,
their use must have been increasingly important
and systematic in the middle phase for their number

rises significantly. Anvils become standard issue in
the tool-kit. They are no longer solely used for the
retouching of tools or for the sporadic opening of
rounded nodules, but for a wide variety of tasks. Im-
pact traces differ greatly in depth and extensiveness,
suggesting diverse applications. Centred impact tra-
ces sometimes even create small hollows, while some
anvils have the appearance of mortars as the hollow
deepens.

All these tools were produced out of local raw mate-
rial (see section on flint), except for several polished
adzes. These were imported from the south of the
Netherlands, or even from Germany or Poland, the
area of the Rössen Culture; a contemporary, fully
developed Neolithic culture in the Central-European
loess areas which can be seen as the successor of the
LBK. The imported Rössen adzes are characterised
by a straight perforation oriented parallel to the cut-
ting edge of the adze. The raw material used for
these tools is of German and/or Polish origin. Re-
markable are two adzes found at site S3, which have
a deviant shape. The perforation is bi-conical or
hour-glass shaped and is oriented obliquely to the
cutting edge of the adze. The reason for this oblique
orientation is not yet known, but the difference in
perforation is significant. The use of pecking or a
solid drill, which results in an hour-glass shaped per-
foration is considered a Mesolithic characteristic (Ge-
röllkeulen and Spitzhauen), while the use of a hol-
low drill resulting in a straight perforation is typical
of fully developed Neolithic cultures (Schuhleisten-
keilen and Breitkeilen). Furthermore, the raw mate-
rial used for these deviant adzes is of local origin. This
makes the interpretation as local copies plausible.

The amber ornaments

This special find category that appeals to everybody’s
imagination forms only a small part of the stone in-
dustry at the Swifterbant sites. Lumps of this fossil re-
sin were perforated and worn as pendants or beads,
sometimes individually, sometimes strung together
with or without pendants made from other raw ma-
terials. Only 17% (n = 4) of the inhumations at the
Swifterbant cemeteries showed evidence of orna-
ments (Devriendt in prep.c; Raemaekers et. al. in
prep; Meiklejohn and Constandse-Westerman
1978). These were not only made from amber, but
also from stone pebbles and animal teeth. It appears
that for the Swifterbant-type sites the ornaments fa-

6 Due to the fragmentation it is not always possible to define the pieces as handstone or netherstone, therefore, the more neutral
term ‘grinding stone’ is chosen.
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bricated from stone pebbles were produced on-site
(there are many semi-finished products) while the
amber beads and pendants were clearly imported.
The pendants made of animal teeth were presumably
imported as well (Devriendt in prep.c).

The most remarkable finds were discovered in the
grave of a man on site S2. He was buried with five
amber ornaments strung across his forehead, along
with one sandstone pendant, located near his right
ear, and a perforated fragment of a boar’s tusk on
his chest. Three of these five amber ornaments are
the biggest found in all the Swifterbant burials.
Equally compelling is the grave of a woman on the
same site. She was buried with seven beads around
her neck, one bead near her pelvis and, probably,
three beads around her head, thus possibly eleven
amber ornaments in total. Another special find, is
the small amber pendant found in the grave of a
child on S4. Although this is the only child buried
with ornaments, it shows that men and women as
well as children were, in some circumstances, buried
with ornaments. This example also illustrates the
different number, composition and even size of the
ornaments given to different people. The man was
buried with seven artefacts made of three different
raw materials. The woman even had eleven artefacts
but only made of one raw material. The child was
buried with just one gift. Whether this is an indica-
tion of status, sex, age, personal wealth, or some
other form of social differentiation is still under in-
vestigation. We must also bear in mind that gifts
made of organic material have long perished. And
although a fair number of graves is known (n = 37)
(Raemaekers et al. in prep) the limited number of
Swifterbant sites with graveyards, three to be pre-
cise, also impedes this research.

The funerary practises, i.e. the inhumation of people
on their back in an extended position (e.g. Alberth-
sen and Brinch Petersen 1976), as well as the pre-
sence of animal teeth pendants, are still very Meso-
lithic minded. Even the presence of amber lumps
have been attested at archaeological sites in the Ne-
therlands from the Palaeolithic onwards (Waterbolk
and Waterbolk 1991). The introduction of amber
ornaments in graves during the Swifterbant period
is, however, of great importance. It is the first time
that amber lumps have been transformed into beads
and pendants. In this pioneering phase, amber lumps
are only perforated and not altered in any other way.
In later phases, when they are being produced more
systematically, for example during the Single Grave
Culture, amber lumps are not only perforated, but

also cut, scraped, and ground (Piena and Drenth
2001; Bulten 2001). It is also during the middle
Swifterbant phase that amber beads and pendants
are recovered from graves for the first time.

The analysis of the new features

It has long been common practice that subsistence
is the main feature in defining the difference be-
tween the Mesolithic and Neolithic (e.g. Zvelebil
1998). This would imply that the introduction of ani-
mal husbandry and cereal cultivation would have
been the most important innovation of that time. It
is most likely that the Swifterbant people did not see
it in that way.

The introduction of pottery at the beginning of their
cultural period, or is it the other way around, is pro-
bably of more significance. This could imply that the
Swifterbant people had more use for an innovation
like a decent pot for storage or cooking than they
had for animal husbandry. Of course, it is easy to
take the functional explanation as the prime one.
Cultural restrains, social taboos or even technical
complexity make the adoption of new aspects by a
culture an unequal fight. One might think that the
adoption of successful cereal cultivation is harder
to accomplish than the herding and feeding of ani-
mals. Whether this is the reason animal husbandry
was adopted first is difficult to fathom. It is also pos-
sible that the Rössen people were more protective of
their agricultural technology and thus more reluc-
tant to share this information with others.

Regardless of how, when and why cereal cultivation
was adopted, the introduction of grain apparently
implied the introduction of grinding stones. Perhaps
the properties of emmer wheat and naked barley
make it necessary to crush and grind the grains be-
fore they are cooked. Therefore, the one could not
go without the other. We might assume that this led
to the special standing of grinding stones, as it was a
material symbol of the new agricultural technique.

The imported adzes must also have been a very spe-
cial item for the Swifterbant people, presumably with
high significance (Louwe Kooijmans 2005; Verhart
2000). The exoticism of the raw material, the time
invested during production, and the technical inge-
nuity, must have appealed to the Swifterbant peo-
ple’s imagination. Therefore, grinding stones and
polished adzes might have been Neolithic icons or
symbols of the new way of life.
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Thus, the Swifterbant Culture might be characterised
by their interest in Neolithic traits, and defined by
all sorts of innovations, adoptions and introductions,
regardless of the importance we give them. Still, the
lithic industry, the burial practises and the perseve-
rance of collecting wild food, prove that they remai-
ned loyal to their Mesolithic traditions and did not
change their ways overnight. We must also bear in
mind that the Neolithisation process was more likely
to be one of trial and error than a straightforward
success story.

Conclusion

That the Swifterbant Culture evolved from a Late
Mesolithic tradition towards an almost fully Neoli-
thic one can be illustrated by comparing the sites of
the Swifterbant early phase with the type-sites from
the middle phase. The lithic industry of sites S2, S3,
and S4 is being analysed systematically to gain in-
sight into how this culture was affected by the Neoli-
thisation process.

The flint industry of the Swifterbant Culture started
out as Late Mesolithic. Over time, it developed into
a more Neolithic tradition by adopting new tools
and debitage techniques. This began with a change
from a blade to a more flake orientated industry and
by abandoning the micro-burin technique for making

arrowheads. More precisely, for the Swifterbant type-
sites it has been attested that on the one hand, small
flakes and blades, produced with the platform tech-
nique from local flint were created on the site itself.
On the other hand, large blades also produced with
the platform technique and from local flint were
brought to the site. So, regardless of where they
were manufactured, flakes and blades were produ-
ced from local raw material. Furthermore, the bipo-
lar technique was introduced as a systematically ap-
plied debitage technique. A new set of arrowheads
was being used, ranging from trapezes and trans-
verse arrowheads to leaf and drop shaped points,
depending on the sites.

The stone industry depended on Mesolithic types,
such as hammer stones and anvils, but was at the
same time radically changed by the introduction of
grinding stones. The high fragmentation rate of these
artefacts leads one to suspect that they were treated
in a special way. Amber beads and pendants were
produced for the first time, and only a small num-
ber of the Swifterbant people were buried with them.
Finally, imported polished adzes brought influen-
ces with them from the south of the country, where
a true Neolithic culture resided. By making their first
polished adzes, the Swifterbant people took into
their own hands the final step to becoming fully
Neolithic.
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Introduction

Personal ornaments offer a wealth of information
for archaeologists. They can be analyzed in terms of
production technique, provenance of raw materials
or object typology. But it is also evident that orna-
mental objects are used in a social context, as a
means of communication – for example as exchange
goods or in rituals. Of course, there are many more
possible meanings of jewellery, and several concepts
may have been important simultaneously, a fact that
has been described as the “caractère polysémique”
(Vanhaeren 2002.7) of jewellery.

The Neolithic site of al-Buhais 18, United Arab Emi-
rates, provides an excellent opportunity for investi-
gations on several of these levels. After an introduc-

tion to the site and a presentation of the ornamen-
tal objects, it is my aim in this paper to show how
information related to personal ornaments can be
used to reconstruct aspects of funerary rites. Also,
data on jewellery and burial practice is used to place
the occupation of the site in a regional and chrono-
logical context.

The site

The Neolithic graveyard and settlement site of al-
Buhais 18 (BHS18) is situated on the Oman Penin-
sula at a distance of about 60km from both the Ara-
bian Gulf and the Gulf of Oman (Fig. 1). The site lies
at the eastern foot of Jebel al-Buhais, just north of

ABSTRACT – Al-Buhais 18 is a Neolithic site in the United Arab Emirates. It consists of a graveyard
with more than 420 individuals, an ancient spring, and a campsite. It is interpreted as a central place
for a group of mobile herders in the 5th millennium BC. More than 24 000 ornamental objects have
been found, many of them in a secure funerary context, making it possible to reconstruct ornamen-
tal ensembles, and shedding light on specific rules concerning the way jewellery was worn by differ-
ent sub-groups of the population. Based on these observations, some hypotheses are developed on the
intentions and beliefs structuring mortuary practices and the role of jewellery within these rites.
Finally, questions of continuity and change in mortuary practices can be addressed by comparing al-
Buhais 18 with other, younger, sites in the region.

IZVLE∞EK – Al-Buhais 18 je neolitsko najdi∏≠e v Zdru∫enih Arabskih Emiratih. Najdi∏≠e obsega gro-
bi∏≠e z ve≠ kot 480 grobovi, taborom in izvirom vode. Najdi∏≠e je interpretirano kot centralni tabor
mobilnih ∫ivinorejcev v 5. tiso≠letju BC. Najdenih je bilo 24 000 okrasnih predmetov. Mnogi so bili
odkriti v grobovih. Mogo≠e je rekonstruirati okrasne zbire in prepoznati pravila, ki so veljala pri
no∏nji okrasa pri razli≠nih skupinah. Predstavljamo nekaj razmislekov o pomenu in vlogi okrasja
pri pogrebnih praksah. S pomo≠jo primerjave najdi∏≠a al-Buhais 18 z mlaj∏imi najdi∏≠i predstavlja-
mo oceno kontinuitete pogrebnih praks v regiji.

KEY WORDS – Neolithic; Arabia; burials; personal ornaments; mortuary practices
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al-Madam in the Emirate of Shar-
jah, United Arab Emirates. Jebel
al-Buhais is part of a hill range
running parallel to the Oman
Mountains, separating the sand
dunes in the west from a large
and relatively fertile floodplain
and then the Mountains in the
east.

Al-Buhais 18 was discovered in
1995 by archaeologists from the
Sharjah Directorate of Antiqui-
ties, under the direction of Dr.
Sabah Jasim. From 1996 to 2004,
it was excavated in annual cam-
paigns as a joint project of the
Directorate of Antiquities and the
University of Tübingen, Germany,
co-directed by Hans-Peter and
Margarethe Uerpmann (Jasim et al. 2005; Uerp-
mann et al. 2006a).

Radiocarbon dates indicate that al-Buhais 18 was
frequented from about 5200 to 4000 BC (de Beau-
clair et al. 2006.175; Uerpmann et al. 2000.231;
Uerpmann et al. 2006b.90). The abandonment of
the site would thus coincide with the end of the ma-
jor moist phase of the Early Holocene (Uerpmann
2003).

The site can be divided into several areas. The cen-
tral feature is the graveyard. On a relatively small
area of about 12 by 15 meters, more than 420 indi-
viduals have been recovered. Directly adjacent to
the graveyard in the east, there is a midden of lime-
stone rubble mixed with stone artefacts and animal
bones. As many of the stones show signs of heating,
the area is thought to be related to food processing.
The last important structure on the site is an ancient
spring a few meters up the slope of the hill. Ura-
nium/Thorium dating of the sinter deposits has not
given satisfactory results yet, but it seems very pro-
bable that the spring was active during the time of
occupation of al-Buhais. Its drying up may have led
to the abandonment of the site.

A great number of animal bones have been recove-
red, almost exclusively from domestic animals –
sheep, goats, cattle. It was a big surprise to find a
Neolithic economy in south-eastern Arabia at such
an early date. The age profile of animal bones sug-
gests that the site was used only seasonally, point-
ing to a nomadic lifestyle. The culling of young ani-

mals, which is necessary to maintain stable herd
sizes, must have taken place somewhere else.

The site is interpreted as a central place for a popu-
lation of mobile herders, used seasonally over hun-
dreds of years (Jasim et al. 2005; Uerpmann and
Uerpmann 2000.47–48; Uerpmann et al. 2000.
232; Uerpmann et al. 2006b.99–100). They would
have come to Jebel al-Buhais to graze their herds in
spring, to bury their dead and perhaps for clan re-
unions. Winter may have been the time to exploit
the coasts, where a considerable number of shell
middens attest to the presence of Neolithic popula-
tions. Summer or autumn camps may have been lo-
cated in the cooler mountain regions of Oman,
where pasture was more likely to be available. How-
ever, even though ophiolite pebbles link the al-Bu-
hais population to the mountains, we do not have
any information about specific localities or the sea-
sonal position of this occupation. All in all, it has
to be said that we still know only very few sites.
Further discoveries can be expected, which probably
will make it necessary to re-adjust these hypotheses.

Burial practices

A variety of burial types is present. There are single
and multiple interments, which can also be grouped
into primary and secondary ones. A detailed study
of burial practice and physical anthropological evi-
dence has been carried out by H. Kiesewetter (2006).
From a total of 420 burials recorded up to the year
2004, information on burial type is available in 280
cases (Tab. 1). Primary burials occur in 115 cases.

Fig. 1. Location of sites mentioned in the text.
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There, the body was buried shortly after death, with-
out prior manipulations of the skeleton. The bones
were still articulated and therefore have been found
in the correct anatomical position. The bodies were
buried in a flexed position, usually lying on the right
side, but sometimes also on the left side (Fig. 2). Pri-
mary burials are most often oriented along an east-
west axis, with the cranium to the east (Fig. 3). Due
to right/left sidedness, facial orientation is more va-
riable, but still predominantly to the north. 

Secondary burials are more frequent, with 165 (60%)
cases. Most often, they consist of only the skull and
some long bones arranged in a small pile, often with
the skull laid on top (Fig. 4). Sometimes, only the
skull was buried. Usually, several individuals are in-
terred together. The primary decomposition of the
dead bodies must have taken place prior to their bu-
rial at al-Buhais 18. As a special case of secondary
burials, there are eight semi-articulated, mummy-like
skeletons. In these cases, most of the joints must still
have existed at the time of reburial, but the whole
body was compressed, and some joints were disarti-
culated or overstretched in an unnatural way.

Secondary burials are interpreted as pertaining to
group members who had died at a point in the year-
ly nomadic cycle, when the group was moving or
staying at some place other than Jebel al-Buhais.
These individuals must have been buried locally in
a first phase. After some time, their bones were ex-
humed in part or in total, in order to rebury them
at the graveyard of BHS 18. We can only guess what

made the site of al-Buhais 18 so singular – perhaps
its importance is related to the spring, or to the view
over the al-Madam plain with the rising sun behind
the Oman Mountains. In any case, it is clear that it
was important to the group to place its ancestors in
this specific location. The two-stage burial indicates
that the group spent part of its nomadic cycle at dis-
tances too far from al-Buhais to permit an immedi-
ate return to the site for an interment. Also, it may
not have been possible for the group to carry the
whole corpse with them along the nomadic routes
until it eventually was time to head for Jebel al-Bu-
hais again. This model also explains the high fre-
quency of multiple interments – those who had died
in a certain period were reburied together in one ce-
remony. There are some indications as to where
some of the first burials took place. In the semi-arti-
culated skeleton TG, sediment of the first burial lo-
cation is still mingled with the bones: pebbles of
grey-green ophiolite indicate that the body had been
buried in a Wadi river bed somewhere in the Oman

Mountains, the closest location
where these pebbles occur natu-
rally.

Interestingly, the proportion of
secondary burials is higher in ma-
les than in females, and higher
in mature than in younger indivi-
duals. Should this indicate that
men spent more time away from
al-Buhais 18 than women? And
what does that mean for old peo-
ple? For the moment, these que-
stions must remain open.

The ornamental objects

More than 24 000 objects of pre-
sumed ornamental purpose were
recorded during the excavations
(de Beauclair 2005; de Beau-

Primary burials 115
Right side 86
Left side 28

Secondary burials 165
Skull deposits 29
Bone deposits 128
Semi-articulated skeletons 8

Undetermined 140

Total 420

Tab. 1. Burial types.

Fig. 2. Primary burial of individuals BX, BY, HS.
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clair in press; de Beauclair et al. 2006; Kiesewetter
et al. 2000). They can be divided into pierced mol-
luscs, beads and other ornamental objects (Tab. 2).

Pierced molluscs
The mollusc species list shows that gastropods are
very dominant. The important species are Ancilla cf.
farsiana, Engina mendicaria, Polinices mammil-
la, Anachis fauroti, an unidentified species of the
Marginellidae family, and Planaxis niger. Bivalves
are represented by some Venerids. There are also an
important number of pearls. Interestingly, there is
a concentration on relatively few species. Ancilla
alone constitutes 75% of all molluscs. What is also
striking is the absence of Dentalium, which was used
at many other sites of the period. Additionally, there
was a preference not only for specific species, but
also for certain sizes. Both Ancilla and Engina show
a size distribution with two peaks. Further analysis
of the small and the big subgroup shows that they
were in fact used differently.

With only very few exceptions, every shell is perfo-
rated. The position and method of the perforation is
formalized for every species: for instance, Ancilla
snails are almost always perforated by cutting away
the apex, whereas in Polinices the hole is located on
the flat part of the body and executed by picking.

Beads
When it comes to beads with an artificial shape, also
very few types are quantitatively important. Disc
beads are most numerous (>16 000). Their diame-
ters range from 1.7 to 18.2mm, but
sizes between 3 and 5mm are most
common. They are usually made of
a whitish or orange shell material.
Sometimes an internal layering of
orange and white is visible. They
make up 2/3 of all ornamental ob-
jects. Next in quantity are tubular
beads. They are made of whitish
shell or dark grey soft-stone, proba-
bly some mixture of serpentinite and
other minerals. These two materials
occur in almost equal numbers. The
tubular beads are up to 31.6mm
long. The diameter of the perfora-
tion is always less than 3mm, even
less in the middle of the pieces. No
suitable tools for the production of
these beads have been found on the
site or, for that matter, in the whole
region. I therefore believe that these

beads – and probably others – were imported. Bar-
rel shaped beads constitute another important group
(114 pieces). Here, a wide variety of materials was
used, mainly shell and limestone, but also serpenti-
nite and other stones. Light colours dominate. Next,
oval beads have to be mentioned. There are 40 exam-
ples of this type. The majority are made of shell and
limestone. What is interesting about them is the fact
that only two are perforated completely. The rest
have two depressions or short bore-holes at either
end, but the holes do not meet. One might think of
these as unfinished objects, but a considerable num-
ber have been found in burials in positions that in-
dicate their having been used as jewellery. Notably,
they were found as single beads on the upper lip or
near the earlobes. Other bead types are less frequent:
they include spherical, conical and rhomboid beads.
Their shapes do not seem so well defined, and ma-
terial seems to be more important (for instance, car-
nelian).

Fig. 3. Orientation of primary burials.

Fig. 4. Secondary burial of individuals HD, HE, EX, LK.
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Finally, some other ornamental objects have been
found, most importantly a number of leaf-shaped
pendants made of mother-of-pearl, and Conus shell
and soft-stone pendants.

All in all, the close relationship of the al-Buhais popu-
lation to the sea is very evident. Engina and Plana-
xis niger point to the Omani coast, but this natu-
rally does not imply that the Arabian Gulf coast was
not used. Much work still lies ahead concerning the
reconstruction of nomadic mobility.

How ornamental objects were worn

The importance of the jewellery from al-Buhais lies
not only in the mass of material, but also in the fact
that a large portion, almost 70 percent, was found
within a burial context. Secondary burials have yiel-

ded very little jewellery, and not in any recognizable
anatomical context. The analysis of how jewellery
was worn is therefore based on primary burials. As
these results have been presented in more detail
elsewhere (de Beauclair et al. 2006), only a brief
overview is given here.

As a first step, different types of ornamental ensem-
bles and their characteristic features were identified.
For example, head decorations are very common,
either covering the whole neurocranium or only for-
ming a headband. Two different styles were obser-
ved: a preference for disc and tubular beads, or the
dominance of Ancilla shells. Generally, the objects
are relatively small.

Earrings: there are eight cases of a semi-perforated
oval bead being placed at the earlobe. An equal
number of individuals had what I term a facial de-
coration, that is a single bead on the maxilla, pla-
ced between the upper lip and the nose. The bead
types are diverse, but the preferred material is car-
nelian. Some have incomplete perforations.

Necklaces were very common, occurring in 34
cases. The most important bead type is tubular,
which occurred in 27 individuals. Black and white
beads are often used in an alternating pattern. Bar-
rel shaped beads make up the second most popu-
lar style of necklace.

The hip area, again, was an important place for je-
wellery, for both sexes. In several cases, neat paral-
lel rows have been observed. The objects were pro-
bably sewn onto a belt or onto the lower hem of
shirts. There is a very strong preference for big An-
cilla shells. On the other hand, the total absence of
Engina mendicaria is also remarkable. Again, a se-
cond style is also popular, involving a mix of disc
and tubular beads.

Bracelets are also common (28 cases, 21 individu-
als). They occur in three styles: one with tubular
beads, one mainly with disc beads, and one consis-
ting only of Ancilla shells.

Some general observations:

● Any piece of jewellery consists only of a very limi-
ted number of bead and shell types, and not every
bead type was considered appropriate for every
anatomical position. For instance, carnelian beads
and pearls, both of which could be considered
very valuable, were concentrated in the head area.

type n
Ancilla cf. farsiana 3902
Engina mendicaria 524
Polinices mammilla 423
Anachis fauroti 101
Marginellidae 74
Planaxis niger 56
Nerita adenensis 13
Pyrene cf. propinqua 9
Conus 7
Mitrella blanda 7
Veneridae 67
pearls 62
subtotal molluscs 5245

disc beads 16 654
tubular beads 2218
cylindrical beads w. lateral perforation 2
barrel-shaped beads 114
oval beads 40
spherical beads 20
conical beads 10
rhomboid beads 4
subtotal beads 19 051

leaf-shaped pendants 7
other pendants 2
elongated shell object 1
earring 2
ring 1
‘buttons’ 2
subtotal other ornamental objects 15

total 24 311

Tab. 2. Ornamental object types.
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● There is an apparent dualism of pierced gastro-
pods on one side and tubular beads on the other
in several types of ornamental ensemble, includ-
ing headdresses, hip decorations and bracelets.

● Finally, garment trimmings need to be mentioned
here. Judging from their positions, headdresses,
chest and hip decorations and, perhaps, also el-
bow decorations, may have been sewn onto pieces
of clothing. These are the same places at which
gastropods tend to occur frequently, so arguably,
trimming was deemed more suitable for pierced
shells (and disc beads) than for other beads.

In the second step of analysis, I tried to find typical
combinations of different ornamental ensembles.
The goal was to reconstruct aspects of the prehisto-
ric dress code or garb for the population as a whole
and for subgroups. This was done with the help of
a contingency analysis. The results of this analysis
were not very clear. Almost any combination of orna-
mental ensembles was possible.

The results for different subgroups are more interes-
ting.

Gender differences are only minor. Apparently, the
society did not emphasise this distinction. One of
the observed differences concerns facial decorations:
beads on the upper lip have been recorded for five
women and two men. The women’s beads are all per-
forated and all made of carnelian, except for one
pearl. The men’s beads are both only partially perfo-
rated, which implies a different mechanism for hol-
ding the beads in place. However, this distinction is
not statistically significant.

Age clearly was a more important factor in determi-
ning the burial garb than gender:

● Children’s burials were as rich as
those of adolescents or adults.
Mature individuals, on the other
hand, were rarely and very poor-
ly decorated (Figs. 5 and 6).

● The preferred bead types for chil-
dren were disc and tubular beads.
Namely, necklaces made of tubu-
lar beads are typical of children’s
and adolescents’ burials. Children
also feature a high number of disc
bead bracelets and hip decorations
with disc and tubular beads.

● Pierced molluscs, on the other hand, were only
popular for adults and especially mature individu-
als, corresponding to a decreasing importance of
disc and other beads.

● Shell size also depended on the age of the decea-
sed: small varieties were preferred for children
and youths. Small and big shells are balanced in
adults between 20 and 40 years, and big speci-
mens were preferred for older people.

The role of jewellery in burial rites

The data presented above makes it possible to for-
mulate some ideas on the function and importance
of jewellery in the course of the funerary rites or
beyond.

● First of all, we do not know whether the use of
jewellery for the dead corresponded to its use in
the living community. The low number of orna-
mental objects outside the graveyard area rather
suggests that jewellery was not worn in every-
day life. Otherwise, more broken and lost objects
should have been found. Polinices shells, how-
ever, do occur in relatively great number. So may-
be they are part of a more simple ornamental style
for everyday use.

● Second, the main function of jewellery probably
wasn’t the display of acquired status or wealth. If
this were the case, children’s burials should not
be as rich as they are. Of course, if status was in-
herited, other mechanisms may be relevant.

● The differences in jewellery between different age
groups and the poorness of mature individuals
furthermore indicate that jewellery was not a per-

Fig. 5. Jewellery frequency by age.
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sonal possession; it was not something individuals
accumulated in the course of their lives. If this
were the case, adults and mature bodies should
have the same equipment as children, plus some
more.

● Finally, there is the absence of jewellery in secon-
dary burials. After the first stage of burial, jewel-
lery was obviously no longer important. If the aim
was to document wealth, jewellery could have
been added to the bone piles of the secondary bu-
rials as well.

● All this leads me to think of jewellery as having
its place in the process of burial, in some “rite de
passage” (Van Gennep 1986.142–159). Commu-
nity members would decorate the dead for the
passage. After completion of the burial process, je-
wellery may have lost its importance. This would
explain the absence of jewellery in secondary bu-
rials. Finally, the age differences need to be explai-
ned. This is a difficult question, and many hypo-
theses could be brought forward. I only want to
mention one idea, evidence for which can be
found in the ethnographic record (Hertz 1907.
134): I could imagine that the untimely death of
a child or young adult would have caused greater
anxiety and required a more lavish burial than the
death of an old person whose life had been ac-
complished.

Continuity and change in funerary rites

There are only a small number of contemporary sites
in the region which can be used to compare the bu-
rial rites of al-Buhais 18. A very promising site was

discovered by the al-Buhais excavation team in 2006,
only a few kilometres north of BHS 18, at the foot
of Jebel Fayah (Kutterer and de Beauclair in press).
It is called Fayah NE15. A dwelling area with firepla-
ces, flint artefacts, faunal remains and the burials of
three individuals have been recovered so far. The je-
wellery associated with the burials resembles BHS18,
and places the site in the Neolithic period. The simi-
larities concerning ornamental objects are very stri-
king, but there are some differences nonetheless. It
remains open to discussion whether these reflect dif-
ferent temporal settings or the need of two contem-
porary groups to distinguish themselves from one
another. There are also some shell middens on the
coast of the Arabian Gulf which might be contempo-
raneous. One, Umm al-Qaiwain 2 ‘UAQ2’, has yielded
burials. It has been excavated under the direction of
C. Phillips. Only a preliminary report is available at
present (Phillips 2002). Forty-two individuals have
been found in the cemetery. Nine skeletons were ar-
ticulated, all placed in a flexed position, and most of
them facing southeast. The others are assumed to
have been disturbed by later burials. It is unclear
whether secondary burials similar to BHS 18 were
also considered as an interpretation. A number of
ornamental objects were found at UAQ2. Some may
be similar to BHS 18, but there are also marked dif-
ferences: for instance, there are bitumen beads which
have no parallel at BHS 18. A rounded stone pen-
dant differs in material and style from the pointed
mother-of-pearl pendants at BHS 18. The presence
of composite bracelets made of shell plates, well at-
tested at UAQ2, is not secure at BHS 18.

So, even though the burial types seem similar, the
case is not clear for the jewellery. It remains an open

question how close the relationship
between the two sites was.

Another shell midden site with settle-
ment and graveyard areas is Ra’s al-
Hamra 5 (RH5). The site was excava-
ted in the Eighties by the Italian Ar-
chaeological Mission to Oman and
Baluchistan (Salvatori 1996; Santi-
ni 2002). It is located not far from
Muscat on the coast of Oman. The
graveyard is dated to c. 3800 to 3300
BC (Biagi 1994), thus being youn-
ger than BHS 18. At least 170 indivi-
duals were discovered, some of them
in a flexed position, mostly on the
right side; others were in bone piles,
which are interpreted as secondary

Fig. 6. Number of ornamental objects per decorated individual by
age.
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burials. Both types show a northeast-southwest ori-
entation, with the skull to the North-East. The graves
often have stone coverings and contain animal bones,
e.g. of marine turtles. Apart from the last characteri-
stic, the similarities to BHS 18 are striking.

Grave goods were mostly personal ornaments.
Among these, several types of shell pendant are pre-
sent: there are laurel-leaf shaped pendants, often de-
corated with diagonal incisions along the edges: drop
shaped ones, which in addition to incisions, feature
a pattern of engraved dots; and finally, there are pen-
dants in the shape of a shark tooth. Only the leaf
shaped pendants have a resemblance to objects from
BHS 18, although the latter lack the incisions. Cylin-
drical beads apparently occur mainly in necklaces.
They are made of dark soapstone and shell, and are
often arranged in an alternating pattern similar to
BHS 18, but seem to be relatively short in compari-
son (Coppa et al. 1985.plate 3). Interestingly, pier-
ced gastropods do not play an important role at RH5.
Only one headdress of Nassarius sp. is mentioned.
Pearls are also rare. Other ornamental objects in-
clude an important number of composite shell brace-
let elements, as well as soapstone earrings and bone
pins. None of these can serve as a link to the BHS 18
graveyard. Finally, some oval soapstone beads and
cylindrical beads made of bird bones and Dentalium
sp. are noteworthy. They are rare and occur only in
a certain part of the site (area 43), thus appearing
to be intrusive.

The best link between the jewellery from BHS 18
and RH5 may be seen in the tubular beads, and es-
pecially in the alternating arrangement of these
beads, as well as in the presence of leaf-shaped pen-
dants. On the other hand, there are ornamental ob-
jects which lack any parallel at BHS 18, while con-
versely, certain bead types from BHS 18, like the
massive barrel shaped beads, do not occur at RH5.
The same can be said for the most common gastro-
pod species, Ancilla cf. farsiana. Both populations
made use of different resources and probably of dif-
ferent mollusc habitats. In the end, the observed pa-
rallels in burial types, especially skeletal position
and orientation, document a relatively widespread
homogeneity – spatially and chronologically – in

these questions in the Neolithic of the Oman Penin-
sula (Charpentier et al. 2003). The importance of
personal ornaments as grave goods was also a wide-
spread phenomenon. Seemingly, jewellery types
were subject to more local variability, but certain as-
pects also show much continuity.

Conclusion

The observed continuities from BHS 18 to RH5 in
burial style and jewellery are the starting point for
some thoughts on the end of occupation at BHS 18.
The abandonment of the site around 4200 BC is seen
as the result of a major climatic deterioration around
this time. Increased aridity had dramatic effects in
Southeast Arabia. Probably, the drying up of the
spring at Jebel al-Buhais is part of this development.
Apparently, it was no longer possible to maintain
the mobile herding economy with seasonal stays in
the interior of the Oman Peninsula. The coasts could
be considered possible areas of retreat for the desert
pastoralists. On the Arabian Gulf coast, however, the
depopulation is only delayed for some time. The si-
tuation is different on the Omani coast, where shell
midden sites are well attested for the 4th millennium
BC. This can be explained by a more favourable geo-
morphology, which not only assures fresh water
from the wadi beds in the nearby mountains, but
also leads to a more diverse environment, poten-
tially richer in resources. Consequently, the reloca-
tion of the al-Buhais population to this coast has to
be considered a very likely possibility.

In this context, the observed similarities in jewellery
and burial style between BHS 18 and RH5 are an im-
portant indication of cultural continuity. Several
hundred years lie between the end of BHS 18 and
the beginning of the RH5 graveyard, so that a direct
continuation of jewellery style would be surprising,
even more because the population experienced ma-
jor changes in their subsistence economy and acti-
vity areas. It is natural that new preferences in or-
namental objects developed. On the other hand,
some traditions remained alive, such as the fondness
for leaf-shaped shell pendants and tubular beads in
contrasting colours, and help us trace the fate of the
al-Buhais desert nomads.
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Introduction: the landscape of Stonehenge

Stonehenge is a national symbol, recognised through-
out the world, and interpreted in different ways by
a wide variety of constituencies, from Druids to New
Age enthusiasts (Chippindale 1990) (Fig. 1). It has
served as a focus for contemporary cultural and polit-
ical struggles, and has a special place in popular cul-
ture and the public imagination (Bender 1998;
Worthington 2004; 2005). Yet the attention that
Stonehenge attracts sometimes occludes its place
within a broader landscape, a World Heritage Site
composed of a great many structures and deposits
that built up over dozens of generations (Darvill
2005) (Fig. 2). This process arguably began with the
construction of an arrangement of huge post-holes
dating to the eighth millennium BC (in the earlier
Mesolithic), discovered when the car-park for Stone-
henge itself was constructed in 1966 (Cleal, Walker
and Montague 1995.43). This clearly refutes the

argument that only agriculturalists build monuments
(e.g. Rowley-Conwy 2004.85), but it also potentially
demonstrates the longevity of special places within
this particular landscape. During the early 1980s, a
very important programme of investigation was con-
ducted by Julian Richards, under the rubric of the
Stonehenge Environs Project. This combined target-
ed excavations with extensive field walking to iden-
tify the surface concentration of lithics (Richards
1990). The intention of this project was to place the
known field monuments into a clearer chronological
framework, and to identify complementary domestic
and industrial activity in their immediate surround-
ings.

The publication of the Stonehenge Environs Project,
and that of the various excavations by Gowland,
Hawley, Atkinson, Piggott, Stone, and the Vatchers

ABSTRACT – The Stonehenge Riverside Project is a collaborative enterprise directed by six academics
from five UK universities, investigating the place of Stonehenge within its contemporary land-
scape. In this contribution, a series of novel approaches being employed on the project are outlined,
before the results of investigations at the Greater Stonehenge Cursus, Woodhenge, the Cuckoo Stone
and Durrington Walls are discussed.

IZVLE∞EK – Stonehenge Riverside Project je skupen projekt, ki ga vodi ∏est profesorjev s petih uni-
verz Zdru∫enega kraljestva Velike Britanije. Ukvarjamo se s polo∫ajem Stonehenga v takratni pokra-
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tate raziskav Greater Duringhton Cursus, Woodhenge in Durrington Walls. 
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at Stonehenge itself during the course of the twen-
tieth century (Cleal, Walker and Montague 1995)
represent an unparalleled contribution to knowl-
edge. However, for more than twenty years the pur-
suit of archaeological investigations on any scale
within the Stonehenge landscape has been curtailed
by the continuing deliberations over the future of
the A303 trunk road (which runs immediately to the
south of the monument). Potential options have
included the possibility of running the major road
through a bored tunnel, closing the stretch of the
A344 road that severs Stonehenge from the Avenue
which connects it to the River Avon, and establish-
ing a visitor centre to replace the present subter-
ranean structure beside the car-park. At present, it
appears that only the improvements to visitor facil-
ities are likely to proceed in the foreseeable future
(Harris 2007). Irrespective of the view that one
might take of this outcome, the effective hiatus
affecting archaeological research in the Stonehenge
landscape has coincided with a period of heightened
debate over the character of social archaeology,
particularly as it relates to the British Neolithic (e.g.
Barrett 1994; Bradley 1998; Whittle 2003). As a re-
sult, until now the opportunity has not arisen to
‘field trial’ a variety of new ideas and approaches in
the immediate context of Stonehenge. While hypo-
theses and arguments concerning Stonehenge have
continued to be constructed, they have had to rely
on existing evidence, often collected according to
the research agendas of past generations.

New approaches to the landscape

The Stonehenge Riverside Project is a collaborative
research initiative directed by six academic archaeo-
logists from five different British universities. It
brings a series of novel approaches to bear on the
development of the Stonehenge landscape, and we
can begin this contribution by outlining each. The
first is a concern with what we might call the ‘mate-
riality of monuments’: that is, an interest in the
physicality and constituent substances involved in
monument building. These issues animated a pio-
neering study by Parker Pearson and Ramilsonina
(1998), who drew on a parallel with contemporary
Madagascar to suggest that monuments constructed
of timber and stone respectively may have been un-
derstood in different ways by Neolithic people. For
many Malagasy communities, the human body is
considered to be soft and wet at birth, maturing to
greater hardness and dryness, and culminating in
the exceptionally hard and dry character of the
bones of the ancestral dead. Consequentially, while
the living inhabit houses made of wood, whose or-
ganic character has much in common with human
flesh, stone tombs and standing stones are the exclu-
sive prerogative of the dead. In a similar way, Par-
ker Pearson and Ramilsonina noted that while Stone-
henge is distinguished by its multiple stone settings,
the presence of numerous cremation burials, and a
general paucity of ceramics and human remains, the
much larger henge monument at Durrington Walls,

Fig. 1. Stonehenge, seen from the north-east (photo: Aerial-Cam).
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3 kilometres to the north-east, showed a very diffe-
rent pattern. Here, there were multiple settings of
upright timbers inside a massive earthwork enclo-
sure, and colossal quantities of animal bones and
Grooved Ware pottery (Wainwright and Longworth
1971). On this basis, Parker Pearson and Ramilso-
nina hypothesised that the two monuments might
have been focal to two distinct areas of the land-
scape, reserved for the living and the dead, and
linked by the River Avon. The transformation of the
newly dead into ancestors might then be physically
expressed through the passage downriver, from Dur-
rington Walls to Stonehenge. Such an argument at
once draws our attention to the complementarity of
the two monuments, to the way that what are often

understood as separate struc-
tures may form parts of a sin-
gle complex, and to the axial
role of the River Avon within
the Stonehenge landscape.

This emphasis on the materi-
al substance of monumental
constructions is complement-
ed by a concern with the con-
struction of monuments as a
collective social practice (Ri-
chards 2004). Rather than a
simple exercise in ergonom-
ics, the creation of elaborate
works like Stonehenge and
Durrington Walls involved
the mobilization of large
numbers of people, materials,
animals and food, in an en-

terprise that could generate prestige and fame for
the builders, but which also risked shame and fail-
ure if the desired outcome was not achieved. More-
over, addressing the physical composition of mon-
uments encourages us to think about their varying
temporal qualities: the way that their decay, de-
struction or endurance conditions and contributes
to quite different histories or biographies of place
(Thomas 2004).

A second theme is provided by a new attentiveness
to the disposition of materials in the archaeological
record, informed by the concept of ‘structured depo-
sition’. This originated in work undertaken by two
of the authors in the 1980s, re-assessing the evi-

dence from Geoffrey Wainwright’s exca-
vations at the Durrington Walls henge,
and suggesting that many of the depo-
sits at the site had been deliberately pla-
ced, as one aspect of ritual activity (Ri-
chards and Thomas 1984). More recent-
ly, increasingly sophisticated analyses
have drawn attention to the important
role of depositional practice in transfor-
ming the meaning of place, and in en-
gendering memory (Pollard 1995;
2001). Both within monumental struc-
tures and in isolated pits dispersed
across the landscape, the placement of
artefacts and other materials appears
to have been one of the key means by
which people expressed their connec-
tion with specific locations during the
British Neolithic (Garrow 2006).

Fig. 2. Map of prehistoric monuments in the Stonehenge area (drawing:
Anne Leaver).

Fig. 3. The Greater Stonehenge Cursus under excavation, sum-
mer 2007 east (photo: Aerial-Cam).
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Our third preoccupation is what we might call the
‘phenomenology of landscape’, or an approach to
field survey that stresses the experiential qualities of
places and monuments (Tilley 1994). Although the
area surrounding Stonehenge has been subject to
exhaustive survey and mapping, from the work of
Sir Richard Colt Hoare and Philip Crocker (Hoare
1810) down to the high quality investigations of
English Heritage (e.g. McOmish, Field and Brown
2002), it is arguable that a concern with the way
that the landscape might be engaged with from a hu-
man perspective is capable of generating fresh in-
sights. Both in terms of the architectural organisa-
tion of specific monuments, and in relation to the
wider landscape, a number of novel observations
have been generated (Tilley et al. 2007). In harmo-
ny with some of the arguments already outlined, it
is clear that the River Avon and the system of dry
valleys with which it articulates had a fundamental
role in influencing the location of a variety of struc-
tures throughout the Neolithic and Early Bronze
Age. As well as delimiting areas of higher ground,
the valley systems define a series of potential routes
through the landscape, so that significant structures
may have been positioned in such a way as to be en-
countered by people and their animals in the course
of their daily or seasonal movements. Equally, Bea-
con Hill, a distinctive natural eminence formed by
the intersection of the chalk with the pebble deposits
of the Reading Beds, seems to be visible from or
aligned upon by almost all of the Neolithic and Early
Bronze Age constructions in the whole landscape, in-
cluding Stonehenge itself (Tilley et al. 2007.189).
While Beacon Hill possesses no upstanding prehis-
toric features of its own, its evident influence on the
development of the monumental landscape demon-
strates that ‘natural’ topographic features often hold
great significance.

Finally, the Stonehenge Riverside Project has sought
to employ a series of new field technologies, many

of which have not previously been used in the Stone-
henge area. As well as very large areas of GPS, mag-
netometer and resistivity survey, the project has
made use of ground-penetrating radar, laser scan-
ning of archaeological features, and unmanned pho-
tographic aircraft. At the Durrington Walls henge,
for instance, this work has revealed two formerly
unknown blocked entrances through the henge
bank, and the causewayed character of the ditch, in-
dicating that this was probably dug in sections by a
series of work-gangs.

Monuments as places of enduring significance

The earliest site investigated under the aegis of the
project is also the largest. The Greater Stonehenge
Cursus is a linear enclosure over a mile long, which
runs between the King Barrow Ridge and Fargo
Ridge, immediately north of Stonehenge (Stone
1947; Christie 1963) (see Fig. 2). The Cursus is in-
timately associated with a series of Early Neolithic
long barrows, including Amesbury 42, which runs
parallel with its eastern terminal (Richards 1990.
96). However, the only radiocarbon date that has
previously been derived from it falls in the mid-third
millennium cal BC, in our Later Neolithic (2890–
2460 cal BC; OxA–1403). In the summer of 2007,
excavations were able to demonstrate that this date
had come from one of a series of intrusive features,
which formed the first of two phases of re-cutting in
the cursus ditch (Fig. 3) (Thomas et al. 2008). Clearly,
the cursus was a very long-lived structure, which was
repeatedly re-established over a long period of time.
This was underlined by radiocarbon determinations
from a piece of antler located on the bottom of the
ditch at its western terminal, which calibrated to
3632–3375 BC and 3630–3370 BC at the 95.4% con-
fidence level (OxA–17953 and OxA–17954) (Fig.4).
This is roughly half a millennium earlier than the
earliest phase of construction at Stonehenge itself,
so that the cursus can be said to have had an impor-

Fig. 4. Section of the Greater Stonehenge Cursus at its western terminal (drawing: Julia Roberts).
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tant role in structuring the landscape into which
Stonehenge was placed. In the course of excavation
it was also recognised that the initial laying-out of
the structure involved an alignment on Beacon Hill,
tying the enclosure into the local topography. Nei-
ther geophysics nor excavation could locate any in-
ternal features, and the ditches contain so little ma-
terial culture that we were very
lucky to recover the one piece
of antler noted above. So, un-
like other Neolithic structures
in the area, the cursus gives lit-
tle indication of having been
used for ceremonial, consump-
tion or deposition, and this sup-
ports the idea that it enclosed
a venerated, sanctified or cur-
sed area, which was set apart
from the rest of the landscape.

Immediately to the east of the
Cursus, and in line with its axis,
excavation was conducted du-
ring 2007 at the Cuckoo Stone,
a formerly upstanding sarsen
monolith (Fig. 5). This is one of

two isolated sarsen stones that have been investi-
gated by the project, and both here and at the Tor
Stone on Bulford Hill, the stone socket and the hole
from which the stone was quarried were discovered.
This is of particular importance as there has been
a continuing debate in the literature over the ques-
tion of whether some of the sarsens at Stonehenge
could have been acquired locally, or whether they
must all have been dragged from the Marlborough
Downs, nearly 20 miles to the north (Stone 1924.69;
Atkinson 1956.110). Evidently, we have two exam-
ples of sarsen stones recovered from the chalk of Sa-
lisbury Plain. Both the Cuckoo Stone and the Tor
Stone seem to have been set up in the Neolithic,
and to have formed a focus for Neolithic pits, Early
Bronze Age urned cremations, and in the case of the
Cuckoo Stone, a Roman shrine. So as at the Cursus
we have a sense of a particular site maintaining its
importance over an exceedingly long period.

The same is true of Woodhenge, the small late Neo-
lithic enclosure just south of Durrington Walls orig-
inally excavated by Maud Cunnington in the 1920s
(Cunnington 1929). Here, excavation in 2006 re-
vealed that the bank overlay a tree-hole which had
been filled with large quantities of Early Neolithic
carinated bowl pottery, before being covered over
by a chalk capping. Moreover, the concentric timber
circles that Cunnington had excavated proved to
have been succeeded by two separate phases of
stone settings, again indicating a very long-lived
structural sequence (Pollard and Robinson 2007.
162) (Fig. 6). In 2007, immediately to the south of
Woodhenge, in an area of Bronze Age ring-ditches
which had also been investigated by Cunnington,

Fig. 5. The Cuckoo Stone: excavations 2007 (photo:
Aerial-Cam).

Fig. 6. Excavations at Woodhenge, 2006 (photo: Aerial-Cam).
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three separate Late Neolithic
timber structures were encoun-
tered, each composed of four
main uprights, with two en-
trance posts and, in some ca-
ses, an enclosing palisade (Fig.
7). Although these were not
roofed structures, their archi-
tecture seems to relate to the
small houses of the Late Neoli-
thic Grooved Ware tradition
(see below). In this respect,
they are very relevant to the
evidence that was recovered
immediately to the north, at
Durrington Walls.

Durrington Walls

Durrington Walls is the largest
henge monument in Britain, with an overall diam-
eter of nearly half a kilometre (Fig. 8). Henges are
a type of enclosure dating to the later Neolithic,
from 3000 BC onwards, distinguished by having an
external bank surrounding an internal ditch. For the
most part, they are considered to have been cere-
monial, and non-domestic in character, the enclo-
sure keeping something in – or at least secluding it,
rather than keeping enemies out (Wainwright 1989.
14). When Geoffrey Wainwright excavated at Dur-
rington in 1966–7, in advance of road-building, the
strip that he cut across the enclosure was the largest
prehistoric excavation that had ever taken place in
Britain (Wainwright and Longworth 1971; Pitts
2000.55). Wainwright’s excavation revealed colos-
sal banks and ditches and massive timber circles,
and produced prodigious quantities of Grooved
Ware, animals bones, and stone tools. His work
transformed our understanding of the Neolithic in
southern Britain but, because it was a rescue project
conducted under formidable time constraints, it left
a series of questions unanswered. Forty years later,
new excavations conducted as part of the Stone-
henge Riverside Project sought to complement the
extensive work of the 1960s with a more targeted,
intensive approach.

The initial decision to excavate outside of the east-
ern entrance of the Durrington Walls henge was
based on the hope of discovering an avenue con-
necting the henge to the River. This would confirm
the link between Durrington and Stonehenge. Just
such an avenue was found in 2005, actually a huge
metalled roadway, 30 metres wide, with a bank and

gully on either side, leading for 170 metres down to
the river. The avenue had traces of extensive tram-
pling down the middle, and large quantities of highly
fragmented animal bones and Grooved Ware pottery
scattered on either side. It was re-surfaced on two
occasions, and had a line of upright sarsen stones
running down one side (Parker Pearson 2007.130).

Fig. 7. Exacavation of Late Neolithic timber structures, amongst Early
Bronze Age ring ditches, south of Woodhenge 2007 (photo: Aerial-Cam).

Fig. 8. Durrington Walls: areas excavated 2004–7
(drawing: Mark Dover).
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This last point invites comparison with the West
Kennet Avenue, connected to the Avebury henge in
north Wiltshire, but in the local context, it is clear
that this roadway is the equivalent of the Stone-
henge Avenue, linking the henge to the river, and in
a way that has an astronomical alignment comple-
mentary to that at Stonehenge. The stone settings at
Stonehenge face the midsummer sunrise, while the
Stonehenge Avenue is aligned on the midwinter sun-
set; the southern timber circle inside Durrington
Walls faces the midwinter sunrise, and the Dur-
rington Avenue aligns on the midsummer sunset.
The implication is that one might process from Dur-
rington to Stonehenge at midwinter, and in the op-
posite direction at midsummer, passing over or
through the purifying or transforming waters of the
river in the process. Recent reconsideration of the
radiocarbon dates from Stonehenge has demonstra-

ted that the sarsen stones and the
avenue can be placed in the mid-third
millennium cal BC, contemporary with
Durrington Walls (Parker Pearson et
al. 2007.627), so we are entitled to
see the two monuments as parts of a
single, integrated structure.

Although the potential presence of
the avenue was the initial reason for
excavating at the eastern entrance, the
presence of seven small houses of Late
Neolithic date, clustered around the
roadway (Fig. 9) was a complete sur-
prise. Two of these were located on
opposite banks of the avenue, and ap-
pear to have been open on their east-
ern sides, facing toward the river.
Only a very few such houses have
been found on the British mainland,
and never as a substantial settlement,
so the only real parallels are the vil-
lages of stone cellular buildings in the
Orkney Isles of northern Scotland,
such as Skara Brae, Rinyo and Barn-
house (Childe 1931; Childe and Grant
1947; Richards 2003). Like the Orca-
dian houses, the Durrington buildings
have clay floors and central hearths,
but their walls were of wattle and
daub rather than stone (Fig. 10). Se-
veral of the houses had floor levels
that had been terraced back into the
hillside, and some were separated by
fence-lines, against which waste mate-
rials in the form of burnt flint, flint

cores and animal bones had been flung (Fig. 11).
Associated with the houses were borrow pits, from
which the daub had been acquired, and other pits
containing dense deposits of animal bone and pot-
tery, as well as large numbers of flint arrowheads.
The buildings appear to have been abandoned with
some formality: three had a single human bone de-
posited close to them, and two had deposits of cat-
tle vertebrae placed into their hearths.

Several of the structures were stratified beneath the
henge bank, which indicates that both the houses
and at least the first phase of the avenue pre-date
the construction of the bank and ditch. It is likely
that the enclosure of the great natural amphitheatre
of Durrington Walls may have been made at the very
end of the Neolithic (at around 2500–2400 BC), and
that there was a complex sequence of structures of

Fig. 9. Plan of excavations at the eastern entrance, Durrington
Walls, 2004–7, showing the Avenue and Neolithic house floors
(drawing: Mark Dover).
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various kinds that culminated in
this event, and which paralleled
the sequence at Stonehenge. At va-
rious points around its circumfer-
ence, excavations (whether for the
purposes of research or for pipe
trenches) have cut through the
bank, and in every case a dense
spread of cultural material has been
encountered, similar to that spread
over the settlement area (e.g. Stone,
Piggott and Booth 1954). The im-
plication is that a Late Neolithic set-
tlement covered the entire area co-
vered by the henge bank, and that
it was very large indeed. None the
less, this settlement was clustered
around a roadway leading to an
enormous timber circle (see below)
and was close to the group of non-
domestic timber structures identi-
fied south of Woodhenge (see
above), indicating that the imme-
diate location was rather special
even before the henge bank and ditch were con-
structed. It is open to question whether the huge
accumulation of houses at Durrington represents a
typical Late Neolithic habitation, fortuitously pre-
served under the combination of bank and hill-wash,
and whether we should expect to find numerous
such settlements in future.

There are several strands of evidence that suggest
that the situation was not straightforward. Some of
the anticipated signs of year-round domestic activity
are missing. Despite having subjected enormous
numbers of soil samples to flotation, no cereal grains
or glume fragments have
been recovered from the set-
tlement area: the only cereal
remains came from the sur-
face of the avenue. This is
complemented by a complete
absence of grinding stones.
Amongst the assemblage of
80 000 pig and cattle bones,
there are no neonates at all,
suggesting that animals were
brought to the site and not
raised in the immediate area.
The lithic assemblage from
the settlement is dominated
by transverse arrowheads,
with few scrapers and knives,

and no flint or stone axes. All of this suggests tempo-
rary (perhaps seasonal) rather than permanent ha-
bitation. There are very large numbers of domesti-
cated pig bones, but some of these animals seem to
have been shot with arrows and then barbequed.
This does not suggest conventional culinary behav-
iour, and there are strong indications that periodic
feasting took place (Albarella and Serjeantson
2002). An unusual proportion of the animal bones
are complete and hundreds were discarded still in
articulation. Tooth eruption evidence suggests that
most of the pigs were killed at about nine months
old, most likely in the midwinter period. Given the

Fig. 10. Two of the house floors at the eastern entrance, Durrington
Walls (photo: Aerial-Cam).

Fig. 11. Laser scan of the surface of a Neolithic house-floor, eastern en-
trance, Durrington Walls (image: Kate Welham/Mark Dover).
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midwinter solstice alignments at Stonehenge and at
four of the Durrington timber monuments, it is like-
ly that this was a major calendrical event. The first
few radiocarbon determinations for the settlement
show that it was occupied in the 26th century BC.
Some of the house floors were re-plastered up to
seven times, and the inter-cutting of the borrow pits
associated with each house suggests up to a dozen
episodes of repair for the walls and floors. However,
this might still mean that the overall inhabitation of
the settlement was comparatively brief. Further ra-
diocarbon dates may tell us whether the site served
as a centre for seasonal gatherings or pilgrimage for
many decades, or whether it represents a single
significant episode, such as an accumulation of pop-
ulation to build the stone settings at Stonehenge.

The Southern and Western Circles at Durring-
ton Walls

Some indication of the character of the activity at
Durrington Walls is provided by a series of struc-
tures enclosed inside the henge bank and ditch fur-
ther to the west. The Southern Circle was a two-
phase timber structure composed of six concentric

rings of upright posts, 60% of
which was excavated by Wain-
wright in 1967 (Wainwright and
Longworth 1971.23) (Fig. 12). A
further timber structure, the
Northern Circle, was also identi-
fied in the same excavation. On
its eastern side the Southern Cir-
cle intersected with a chalk and
gravel platform, which we can
now identify as the western ex-
tremity of the Durrington Ave-
nue, leading down to the river.
This provides a stratigraphic link
that places the circle earlier than
the henge bank and ditch: the
timbers of the Southern Circle pe-
netrated the surface of the ave-
nue, but their post-holes were in
some cases masked by it. Another
element of the Southern Circle
complex, originally identified as
an enclosed midden, can now be
reconsidered in the light of the
discoveries at the eastern entran-
ce. It is very likely that this repre-
sented a large, hall-sized build-
ing with a terraced floor area sur-
rounded by stakehole-defined

walls. Wainwright considered that the timber circle
had itself been a massive roofed building, compa-
rable with the ‘council houses’ of certain Native Ame-
rican communities (Wainwright and Longworth
1971.232). However, subsequent investigation of
some even larger timber circles has demonstrated
that they were simply too big to be roofed, and the
same was probably true of the Southern Circle (Da-
vid et al. 2004) (see Fig. 13 for the probable ap-
pearance of the Southern Circle in its second phase).
While there were indeed two phases of construction,
our re-excavation in 2005–6 demonstrated that some
of what had been identified as postholes of the first
phase were actually integral to the second, standing
on either side of individual larger posts, and perhaps
supporting sections of fencing or shuttering. The
structure thereby defined establishes a secluded in-
ner space within the circle, comparable with the in-
nermost area of Stonehenge. Tellingly, this structure
respects the spiral entrance passage to the second-
phase circle. The implication of this is that the first
phase circle was comparatively modest, composed
of four main posts, surrounded by a single post-ring,
attached to an avenue and façade. This would make
it very similar to both the Northern Circle, and the

Fig. 12. The Southern Circle, Durrington Walls: plan of excavations
1967 and 2005–6 (drawing: Mark Dover).
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structures excavated south of
Woodhenge (see above).

Another issue addressed through
re-investigating the Southern
Circle was that of deposition.
Wainwright’s original interpre-
tation for the concentration of
finds in the upper parts of the
post-hole fills was that, within
the roofed building, sherds of
pottery, animal bones and other
objects had been placed as of-
ferings at the bases of the tim-
ber uprights. When the latter
had rotted out, the objects fell
into what he referred to as ‘wea-
thering cones’ (Wainwright and
Longworth 1971.24–5). These
he argued to have been formed by the erosion of
the post-packing, following the decay of the posts.
However, this interpretation was open to question.
If we accept that the structure was unroofed, it is
hard to see how pottery sherds and animal bones
could have survived on the surface for some de-
cades in an unabraded state, before falling into the
weathering cones. In all of the post-holes excavated
in 2005–6, it was clear that the so-called ‘weathering
cones’ were actually conical re-cuts, dug after the
posts had rotted out (see Fig. 14).

Inside these re-cut features, deposits of flints and
animal bones had clearly been placed, or at least
dumped, rather than having fallen haphazardly into
eroding post-pipes. Animal bone predominat-
ed, but flint occurred as clusters of waste,
often higher in the fill (Thomas 2007.149).
In all cases, pottery sherds were found
almost exclusively in the upper part of the
re-cut fill. This suggests a pattern in which
sherds were being carefully placed into the
tops of the re-cuts following the more sum-
mary deposition of flint and bone. It is clear,
though, that our excavated area, located op-
posite the entrance to the circle, produced
far smaller quantities of cultural material
than the postholes facing toward the avenue
and the river, dug in 1967. In other words,
the densities of objects placed in each post-
hole reflected the individual importance of
each feature. If this material had been depo-
sited in features that were cut after the posts
had rotted out, it must have post-dated the
construction and initial use of the circle by

one or two generations, if not more. It is possible
that this re-cutting took place at much the same time
as the enclosure of the Durrington landscape by the
henge bank and ditch. It follows that the Southern
Circle was ancient and ruinous by the time the re-
cutting took place, indicating that the depositional
activity was essentially commemorative in charac-
ter. That is to say, digging a hole and placing cul-
tural materials in it was a means of venerating the
Circle, its component elements, and the past activ-
ities that had taken place within it. The richness of
the material deposited in the re-cuts reflected the
relative significance of the different parts of the tim-
ber circle, even though the structure was by then
decrepit. The physical manifestation of the circle

Fig. 13. Full size reconstruction of the Southern Circle, constructed
for the Time Team TV programme (photo: Julian Thomas).

Fig. 14. Section of post-hole 071 in the Southern Circle, sho-
wing re-cut pit in the upper fill (drawing: Julia Roberts).
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was then one of collapsed timbers, slumped post-
holes, and memories that were brought to mind
through acts of deposition. So this was now an ‘ar-
chitecture of memory’, commemorated in its absence.

We have noted that the discovery of the roadway de-
monstrates that Durrington Walls and Stonehenge
are effectively parts of a single structure linked by
the two avenues and the river. This challenges some
of our implicit expectations of monumentality, for
rather than being a cultural imposition onto a natu-
ral landscape, the Stonehenge-Durrington complex
threads together built elements and topography.
We might argue that both the Stonehenge and the
Durrington avenues were conceptually indistinguish-
able from the river, and that the two henge enclo-
sures were linked by flows and movements of var-
ious kinds. This encourages us to consider the rela-

tionship between the Southern
Circle and the Stonehenge stone
settings at each end of this pas-
sage. We might see them as com-
plementary structures: while
composed of stone and timber
respectively, they are remark-
ably similar in plan (Fig. 15).
The principal sarsen and blue-
stone settings at Stonehenge
have much the same diameters
as the four inner rings at Dur-
rington, and similar units of
measurement appear to have
been used in laying them out

(Chamberlain and Parker Pearson 2007). Signifi-
cantly, the interiors of both structures are much the
same size, and would have admitted the same num-
ber of people. Moreover, we have seen that the South-
ern Circle may have had a secluded inner space
comparable with the Stonehenge sarsen ‘horseshoe’,
while a geophysical survey of the unexcavated por-
tion of the Southern Circle undertaken in 2006 sug-
gests some elements of the Southern Circle may be
oval rather than truly circular. It is highly likely that
some relationship of mirroring or mimicry existed
between the Durrington Southern Circle and the
stone settings at Stonehenge.

Further to the west again, on a terrace overlooking
the Southern Circle and the eastern entrance, a
group of at least six penannular enclosures have
been revealed by geophysical survey. While these

Fig. 15. Comparison of the plans of the Stonehenge stone settings and
the Southern Circle (drawing: Julian Thomas).

Fig. 16. Plan of enclosed building (Trench 14), Western Enclosures, Durrington Walls 2006 (drawing:
Julian Thomas).



Mike Parker Pearson, Joshua Pollard, Colin Richards, Julian Thomas, Chris Tilley and Kate Welham

164

were reasonably expected
to have enclosed burials or
more timber circles, the
two that were excavated ac-
tually contained small buil-
dings not dissimilar to those
at the eastern entrance
(Thomas 2007.152). How-
ever, in each case the buil-
ding was enclosed inside a
timber palisade, while each
‘house’ had four post-holes,
presumably roof-supports,
surrounding the central
hearth (Fig. 16). These were
not present in the houses
at the eastern entrance. The
building in the larger of the
two ring-ditches investigated also had a façade of
huge posts, so closely-set that they may have repre-
sented the equivalent in timber of the Stonehenge
trilithons (see Fig. 17). Both buildings appear to have
been kept clean in comparison with the filthy hous-
es at the eastern entrance, and the larger one had
a pit immediately outside the entrance to the pal-
isade containing distarticulated animal bones and
abraded pottery that may have been accumulated in
the course of cleaning up.

So were these buildings inside the Western Enclo-
sures elite residences, or were they shrines or cult-
houses? The key to this question may lie in their si-
milarity with the first phase of the Southern Circle,
with the Northern Circle, and with the structures in-
vestigated south of Woodhenge. Here, the familiar
architecture of the Grooved Ware house was elabo-
rated upon, and elements that were more usually
found in monumental contexts were added to draw
attention to the separation between the small enclo-
sed space of the building and the outside world, in-
cluding the more obviously domestic dwellings. Sig-
nificantly, Richards (1993) has described a similar
process in Neolithic Orkney, in which the modular
form of the house found echoes in the layout of
chambered tombs and henge monuments. At an
early stage, the natural amphitheatre of Durrington
Walls was occupied by a series of structures that de-
veloped a single basic plan in different ways, pro-

viding spaces for dwelling and for ritual. Only later
did the more complex concentric architecture of the
Southern Circle and Woodhenge develop, at a time
when the former came to be physically linked to
Stonehenge in a new and grand design that drew
the entire landscape together. Recognising this, how-
ever, depends on acknowledging the long and com-
plex histories of place that the Stonehenge Riverside
Project has revealed.

Fig. 17. Reconstruction of enclosed building (Trench 14), Western Enclo-
sures, Durrington Walls (image: Aaron Watson).
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Introduction

Recent decades have witnessed the rise of landscape
archaeology, an archaeological sub-discipline which
has contributed to a nuanced understanding of the
past. A relatively recent trend, based on the spatial
experimentation of virtual landscapes reconstructed
in 3D (Forte et al. 2003; Forte 2005; Campana and
Forte 2006), or GIS (Llobera 2001), represents a step
forward in the evocation of ancient territories, but
in spite of its contextualized knowledge, it remains
a disembodied intellectual exercise (contra Horner
2001), missing the possibility of an authentic ap-
proach to the materiality of the environment, as well
as to the sensory/motor bodily experience of the po-
pulations studied. In this respect, the studies in phe-
nomenological archaeology of the end of the 20th

century (Tilley 1994; Edmonds 1999) have given
rise to a more sensitive interpretation (Tilley 2004;
Thomas 2006; Thomas and Brück 2006; Hamilton
et al. 2006).

Consequently, besides visual experience, the embo-
died knowledge of the direct sensory experience of
the context, representing the experience of the con-
struction of the meaning in the field by relating frag-
ments of geomorphology with cultural traits, and
the experience of their materiality, would influence
the interpretation of 3rd millennium AD archaeolo-
gist (for the dangers of a modern-centrist interpreta-
tion in explaining personal phenomenological expe-
rience see Hodder and Hutson 2006.119–121), and
would direct archaeological research to motivating
directions in interpreting some vague concepts like
space, water, fire or dwelling (i.e. landscape) which
cannot be explored in depth by current scientific
methods.

The present paper tries to implement a mixed ap-
proach between archaeological experiment and the
sensory embodied experientialism of relevant fea-

ABSTRACT – In archaeological research Chalcolithic tells are generally approached as distinct, de-
contextualized, architectural objects, separated from the other cultural traits which form a whole
dwelling complex. A goal of the present paper is to present tells as part of a larger dwelling strategy,
under the form of a cultural landscape structured by numerous rites of passage and modelled with
fire. The experimental and experiential approaches to understanding the process of construction and
of intentional firing, as well as the importance of firescapes in the construction of collective memory
are discussed.

IZVLE∞EK – Arheolo∏ke raziskave halkolitskih tellov so ponavadi usmerjene v dekontekstualizirane
arhitekturne objekte, lo≠ene od drugih kulturnih elementov, ki sicer definirajo naselbinski kompleks.
V razpravi predstavljamo tell naselje kot element ∏ir∏e poselitvene strategije v kontekstu kulturne kra-
jine, ki jo strukturirajo ∏tevilni rituali povezani z ognjem. Analiziramo eksperimentalne in izkustve-
ne pristope k prou≠evanju gradnje in namernega po∫iganja ter njihovega pomena pri oblikovanju
kolektivnega spomina. 

KEY WORDS – experiment; tells; separation; cultural landscapes
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tures of the context, to identify
and (partly) explain a number of
patterns which define the land-
scape of the Lower Danube area
in the 5th millennium BC. Thro-
ugh the study of the relationship
between the body and the struc-
tured, built environment (Bour-
dieu 1977.89; Bell 1992.98) of
Chalcolithic communities, land-
scape is approached as a rituali-
sed space (cf. Turner 1975.69).

Experiment – experientiality

When approaching a complex
and fluctuating concept like the
prehistoric landscape, one can
experiment on the limits of the
current methodologies, as well
as of the constraints of the representation of the sci-
entific discourse, a state of fact challenged by post-
processualism.

As a reaction to the limitations of ethnographic nar-
rativity, as early as the ‘80ies, an “allegorical anthro-
pology” (Tyler 1985; Clifford 1986) was created, but
the first attempt to use allegory in an archaeological
text dates back to the ‘90ies (Tringham 1992; Ed-
monds 1999; Bailey 2000); the latter exploited fic-
tion and poetic texts ascribed to diverse imagined
characters in order to transcend the limits of the dis-
embodied intellectual experience of scientific descrip-
tion.

One solution to this problem would have been expe-
rimental archaeology, but it was limited as an acade-
mic discipline (Reynolds 1999; Mathieu 2002; Jef-
frey 2004) to operating only within material culture,
and any sensorial relation with the material world
was accepted only at the level of objects (see Hur-
combe 2007). Consequently, the study of non-mate-
rial subjects like the experience of a place (Tamisa-
ri and Wallace 1988), or of landscape, were approa-
ched through the phenomenological perspective of
the experiential ‘archaeologies of inhabitation’, pro-
moted by post-processualists, now criticized for ha-
ving produced hyper-interpretive texts (Fleming
2006), but which generated fertile sources of inspi-
ration like theatre/archaeology (Shanks and Pear-
son 2001).

For my research on the cultural landscape in the Lo-
wer Danube area, I began with an experimental ar-

chaeology approach, by inferring a set of hypotheses
(Cavulli and Gheorghiu 2008) which should have
been accepted or rejected after some “clearly defi-
ned procedures and reasoning” (Jeffrey 2004.13;
see also Kelterborn 1987), in order to reconstruct
architectural structures and processes (the combus-
tion of these structures).

Since I was physically involved in the making of dif-
ferent kind of objects (from ceramic vases to wattle
and daub houses), I became aware that the division
in the current archaeological research (i.e. scientific
experiment vs. sensory experience) is not possible,
since nobody can experiment without also embody-
ing the sensory experience of the action.

By avoiding experiential knowledge, one reduces
the odds of understanding the construction of past
reality, like the somatic mode of awareness. Due to
the limitations of scientific experimentation and the-
refore reconsidering the importance of the body as
the site of lived experience  (Joyce 2005), I consider
that the phenomenological knowledge resulting from
experimentation should be used, with caution, as a
thinking through the body instrument (see Hamila-
kis et al. 2001; Hamilakis et al. on-line), when it can
reveal behavioural elements not observed before.

Complex scenery like a cultural landscape cannot be
understood without a combination of the measur-
able results of archaeological experiment and the
(subjective) personal experiential embodiment of a
cultural phenomenology (Csordas 1999) generated
by geomorphology and the built environment.

Fig. 1. Harsova tell, the Boian layer of fired houses (all the photos  by
D. Gheorghiu).
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The geographic context and dwelling strategies

The Lower Danube is a geographical area which in-
cludes the low wetlands from the north banks of the
Danube, between the Olt River and the Dobroudja
plateau and the flat South Romanian Plain (Cotet
1976), with a landscape characterised by medium
high loess terraces and lower areas acting as buffers
for the cyclical floods of the hydrosystem. This cycli-
cal wetland (Gheorghiu 2006a), without significant
vertical dominant locales, was progressively settled
during the Neolithic and Chalcolithic along its river
valleys (Comsa 1987; 1994; Davison et al. 2006).

At the beginning of the 6th millennium BC, the in-
tense dynamism of the Early Neolithic Star≠evo-Cris
or Dudesti populations (Bailey et al 2002), probably
determined also by the lack of balance of the hydro-
graphic system of the Danube, left in the archaeolo-
gical record only thin horizons of dispersed areas of
dwelling (Comsa 1997; Bailey 2000).

In the Early Chalcolithic, along the flat, dispersed
settlements, a new form of occupation of the land
emerged in the Lower Danube area, i.e. the overlap-
ped, compact settlements or tells (Morintz 1962;
Dumitrescu 1965; 1966a; 1966b; Comsa 1997; An-
dreescu et al. 2001). During the development of the
Gumelnita tradition, Phase A1 4700–4350 BC, and
Phase A2 4500–3950 BC (Bem 2000–2001.43), this
mode of dwelling will spread north along the river
valleys, and in the final phase, B1, tell settlements
are documented on islands (Cascioarele Ostrovelul,
Dumitrescu 1965), terraces (Brailita,
Hartzuchi and Dragomir 1957; Teiu,
Nania 1967) or levees (Liscoteanca
and Largu, Dragomir 1959). Unfortu-
nately, the partial excavation of most
of the tells, as well as the insufficiency
of advanced research to document all
the types of Chalcolithic dwelling in
the Lower Danube area, compared to
other geographical zones (see Menze
et al. 2006; ArchAtlas: Tellspotting,
on-line), does not allow the creation of
a holistic image of the complexity of
the Chalcolithic dwelling, but the emer-
gent advanced research in some areas
[http://map.cimec.ro/LocalizareExa
cta/mapserverEn.html] gives hope that
in the near future this deficiency will
be overcome, and our knowledge of
the relationship between settlement
and landscape will be supplemented.

Landscape

In defining ‘landscape’, one faces the difficulty of
working with a poloysemic concept. Since a land-
scape is a cultural (or social, see Chapman 1997)
construct, structured in accordance with the purpose
of the analysis, I choose from the multitude of defi-
nitions those which can be applied to the theme and
method of the present paper, and describe land-
scape as a surface which shall be passed through.

In a diachronic perspective Stoddart and Zubrow
(1999) perceive landscape as a palimpsest of cultu-
ral levels; the same viewpoint of a “continued” (Bai-
ley 1997.49) “surface over which people moved
and within which they congregated” is shared by
Barrett (1991.8), and by all who see it as “an arena
for ritual or ceremonial activity” (for an extended
bibliography see Knapp and Ashmore 1999).

Tilley (1994.25) looks upon landscape as represen-
ting the “physical and visual form of the earth as
an environment and as a setting in which locales
occur, and in dialectical relation to which mean-
ings are created, reproduced and transformed“. He
continues by saying that moving across a landscape
is an art, especially approaching the cultural domi-
nant locales from the “right (socially prescribed) di-
rection” (Tilley 1994.28).

All the defintions mentioned insist on the cultural at-
tributes of the landscape/s; consequently, I chose
the syntagm ‘cultural landscape’ (first used by Sauer

Fig. 2. Virtual reconstruction of Ov≠arovo tell by Bogdan Dumit-
rescu (after Todorova 1982)
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1925) to illustrate in the Lower Da-
nube area the mix of geomorphology
and cultural products such as tell
settlements.

Tells

There are several definitions of tells
(Sherratt 1983; Chapman 1997;
Kotsakis 1999) and approaches (like
the built /un-built space; Chapman
1991a; 1991b), social action (Chap-
man 1997) or visual relations (Bai-
ley 1997) which depict them as a
cultural and natural alluvium con-
sisting of a cumulative, ordered and
repetitive mode of dwelling in the
same place. In my definitions, I as-
serted the character of separation
from the rest of the environment by
means of different architectural fea-
tures (Gheorghiu 2002a; 2003a; 2006a; 2006b), or
geomorphological elements, a trait which I will ap-
proach in the present paper from an experiential
angle.

A characteristic of the South Eastern Neolithic Europe
dwelling is the fired levels of habitation which are
supposed to have been intentional (see Tringham
1992; Stefanovi≤ 1997; 2002; Chapman 1999). Si-
milar horizons of combustion are found in the Lower
Danube area at the majority of tell settlements (see
Dumitrescu 1986; Nania 1967; Mihailescu and Ilie
2004.75) (Fig.1).

Materials

When approaching tells from the perspective of site
catchment, an aspect constantly neglected is the ma-
teriality of the built environment. The building of a
tell implied the use of diverse basic materials whose
presence in the landscape, and subsequently in the
symbolism of the social group, had a significant cul-
tural value. A tell was the result of the blending of
clay with water, wood and processed vegetation (like
chaff, cereal straws, reeds or twigs), being there-
fore a cultural landscape, since it was the result of a
process of subtraction and re-composition of the ma-
terials from the natural landscape. In this perspec-
tive a tell acted like an attractor of the materials
from the surrounding landscape and became a se-
miotic package of the materiality of the landscape,
representing a re-ordered Nature, domesticated by
means of cultural rules (Gheorghiu in press a). In

time, ceramics, an artificial material resulting from
the combustion of houses or palisades, were added
to the list of natural materials.

Stages of separation

Gumelnita tells had good visibility – tell settlements
were located ‘to see and to be seen’, (Gheorghiu
2003b), visually dominating the territory and being
the dominant visual attractor of the territory; in
other words, controlling the surrounding landscape
from inside and outside the segregated built space.

There was a small number of types of location adop-
ted for tell building: high terraces, anastomosed ter-
races and islands, determined not only by pragma-
tic factors like low flood risk, high sun exposure and
low exposure to the prevailing winds, but also by
the motivations of seclusion and visibility. Two main
types of separation were identified (Morinz 1962):
on one side, when positioned on protruding terra-
ces; and around the built perimeter, when positio-
ned on anastomosed terraces or islands. So the par-
ticular positioning of tells as interfaces between two
kind of landscape, the dry land and the wetland, re-
quired a cultural and a natural separation depend-
ing on the geomorphology of the place chosen.

Being a sort of storehouse/wood shed/barn/dwel-
ling, an architectural object designed mainly to store,
an inference arises from the proportions of the built
and un-built surface (Chapman 1991a; 1991b) (Fig.
2); tells probably represented a solution of econo-

Fig. 3. A tell settlement surrounded by a ditch and palisade, Vadas-
tra 2003.
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mic adaptation to the cold sea-
son, but such a specialised way
of dwelling required the exis-
tence of complementary ways of
inhabiting. In this perspective,
tells will be viewed not as the
only way of dwelling in of Chal-
colithic populations, but as a part
of an extended mode of dwel-
ling, comprised of seasonal open
settlements (see Nania 1967;
Gheorghiu 2006a) and necropo-
leis (for an extended bibliogra-
phy see Lazar and Parnic 2007)
which formed a holistic cultural
landscape (see Knapp and Ash-
more 1999).

For most of their part neglected
by archaeological research, the open (i.e. non-sepa-
rated) settlements and workshops subordinated to
a tell (both as location and visibility) were proba-
bly seasonal places for processing the products of
the wetland and dry land. This pattern emerges as
early as the Early Chalcolithic in locations like Rado-
vanu (Comsa 1997), Tangaru, Uzunu (all belonging
to the late Boian tradition), Burdusani-Popina, Valea-
Argovei-Vladiceasca (all belonging to the Gumelnita
tradition), and supports the image of the tell as a
packed place (cf. Chapman 1991b) and a temporary
place of seclusion.

The cliffs of the terraces, as well as the marshes, the
lakes or rivers which separated tells from the rest of
the landscape were obstacles to the human body. In

a similar way, the internal space of the tell offered
a hierarchy of discontinuities because of the various
boundaries created by its architecture (see Hillier
and Hanson 1984.144; Grahame 2000.11). To have
access to the inhabited space inside the tell, one had
to pass through a series of footbridges, gates, and
doors which underlined the rituality of passage from
one space into another (Gheorghiu 2003a).

In this perspective it is reasonable to consider the
archaeology of tells as being an archaeology of the
rites of passage (separation being a rite in itself; van
Gennep 1960) materialised in the archaeological re-
cord in the form of ditches and foundation trenches
which delimited the dwelt an area separated both in
a physical and symbolic way.

The first stage of separation ac-
hieved by means of perimeter
ditches and (sometimes) of pali-
sades was between the inner
dwelling space on the one hand,
and the external (Fig. 3), cultural
and wild spaces, like seasonal
settlements, workshops, necropo-
lis, cultivated lands and wilder-
ness, on the other hand. Proba-
bly the act of separation of dig-
ging a ditch into the loess soil
produced the clay and the contai-
ner for the preparation of house
daub (Gheorghiu 2006b). The se-
parated, inhabited area of the
tell was divided into several stan-
dardised rectangular enclosures

Fig. 4. Foundation ditches for a wattle and daub house, Vadastra 2003.

Fig. 5. The plaited structure of walls. Vadastra 2005.
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(positioned in two rows in the
simplest variant of the first phase
of the dwelling, as seen at Rado-
vanu; Comsa 1997), an architec-
tural design which implies the
existence of a predetermined plan
(cf. Todorova 1984 for Bulga-
rian tells), a tell settlement plan-
ned as a single architectural ob-
ject, composed of a series of habi-
tation units, built at the same
time.

Such an organisational decision
suggests that social difference
was not encoded in the dimen-
sions of the houses, but probably
in their position (within a back/
front – left/right symbolism) with-
in the master plan in relation to
the main access of the ditch/pali-
sade passage, and consequently, with the cultural
landscape.

Not only was the process of construction structured
according to rites of separation, but also the stages
of the chaines-opératoires used to process the buil-
ding materials had the role of separating them from
their natural context and shapes. An example could
be the removal of bark and shaping of tree trunks
for use as beams or posts. Another rite of separation
from their natural condition was performed when
the processed materials were set in order according
to two kinds of pattern: one natural (i.e. spatial orien-
tation in relation to earth, sun, water and winds)
and one cultural (i.e. the geometry of the built forms).

An additional rite of separation, this time within the
community, was created when the foundation tren-
ches of the houses were dug inside the secluded pe-
rimeter of the settlement (see Todorova 1982.81,
Fig. 41; Popovici and Railland 1996–1997.24; Ma-
rinescu-Bîlcu et al. 1997.68; Randoin et al. 1998–
2000.231, Pl. V) (Fig. 4). Ethnographic data from
Vadastra village, as well as the experiments I carried
out during the last few years, support the importance
of the foundation trenches in the process of con-
struction, because by filling the trench with soil pres-
sed around the posts and the plaited twigs which
formed the wattle and daub walls, the fastening of
the vertical structure of the wall was improved.

One can imagine that the planting of the posts and
of the plaited twigs was part of the process of de-

signing a cultural landscape with a possible symbo-
lic meaning representing a separate cultivated/do-
mesticated/nature (Fig. 5).

Combustion was probably a final rite of separation
when a building, or all the settlement were fired,
and the crushed wattle and daub structures were
transformed into ceramic layers, later levelled to
create a new ground surface for a new dwelling. Ce-
ramics became a material related to dwelling iden-
tity, an interface between two episodes of the inha-
bitation of a place.

Despite the discontinuities of inhabitation, tells can
be seen as immobile places within a landscape in flux
(see Bailey 199.54; Andreescu et al. 2001), where
the next static cultural element was the necropolis.

Although a visual reciprocity existed between tell
and necropolis (see Bailey 1997.51; Lazar and Par-
nic 2007.137), these two modes of social storage
were separated by geomorphic elements. For exam-
ple, at the Gumelnita eponymous site (Dumitrescu
1996) or Mariuca (Lazar and Parnic 2007), both si-
tuated in the microzone of Mostistea River, the tell
and its necropolis were separated by a deep valley.
At Cāscioarele-D’aia parte, the tell was positioned on
an islet, separated by marshes cyclically flooded
from the necropolis on the lake terrace (Serbānes-
cu and Sandric 1998). To access the Gumelnita or
Mariuta necropolis, one should walk off the terrace,
cross a marshy valley and then walk up the terrace
again; in other words, undergo the experience of a

Fig. 6. The combustion of a wattle and daub house, Vadastra 2006.
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rite of passage with three stages well defined visu-
ally and physically (see Van Gennep 1960; Turner
1995). Here, the valley separates the cultural land-
scape into two locales with different statuses.

A number of the necropolises were positioned west
of the tell (at Cāscioarele-D’aia parte, Vārāsti-Grādis-
tea Ulmilor, Sultana-Malu Rosu in the Lower Danube
area, and at Durankulak, Goljamo Delcevo, Radin-
grad, Vinica in Bulgaria, see Lazar and Parnic 2007.
140), a spatial organisation that could have been the
result of a symbolic decision related to rites of sepa-
ration.

Firescapes as part of the cultural landscape

While many of the tell houses show signs of combus-
tion, there are no regular pat-
terns of occurrence, except for at
Gumelnita final phase B, when
almost all the Lower Danube tells
were abandoned after being fired.

Chapman (1999.122) remarked
that house combustion does not
represent a unified phenomenon,
and could have various causes,
intentionality being one among
many others. The experiments I
conducted during the last few
years support the idea that a wat-
tle and daub dwelling was ‘built
to be fired’ (Gheorghiu in press
b) only after being filled with suf-
ficient fuel, and after taking ad-

vantage of strong air turbu-
lence; the functional openings
in the walls and ceiling then
create a draught to support the
combustion of the fireproofed
ligneous material (Fig. 6).

After the wooden interior struc-
ture of the walls was consumed
by fire, their negative shape
was transformed into a set of
draught tubes which improved
the combustion process of the
daub (Gheorghiu 2002b). Du-
ring the combustion process,
the architectural element which
played the most important role
was the foundation trench, be-
cause it delimited the built peri-

meter after the collapse of the walls. After the lig-
neous material had been consumed, the walls could
have been pushed to fall inside the built perimeter
to douse the fire; generally, they fractured above the
ground at variable heights, thus offering a visible
image of the separation of the dwelt space (whose
perimeter is therefore well preserved and visible
above the ground) from the rest of the settlement
space, in this fashion creating a post-habitation land-
scape (Fig. 7).

When perceived from this diachronic perspective
as a palimpsest landscape formed as the result of ri-
tual overlapping episodes of dwelling, combustion,
abandon and return, in a kind of eternal return, tells
reveal their pulsatory nature of attracting and trans-
forming landscapes with fire.

Fig. 7. The fired house four months after the collapse of the walls. Vada-
stra 2006.

Fig. 8. The weathered walls of a wattle and daub house built in 2004.
Vadastra 2007.
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Other experiments on the decay
of wattle and daub structures
after the abandonment of a set-
tlement without burning houses
(by dissolution of the clay and by
mechanical fracture due to hu-
man and animal action), revea-
led a similar pattern of decon-
struction (Fig. 8), the process of
decay of the wattle and daub
walls being stopped at variable
heights from the base of the
walls by the mechanics of the
foundation trenches, which pro-
duced a piling of the material
along the perimeter of the tren-
ches. We can infer that a post-ha-
bitation landscape shaped by the
foundation trenches was percei-
ved by Chalcolithic people as a landscape of aban-
donment, which preserved the coordinates of the
previous plan of inhabitation.

Conclusion. Experiencing ancient mind and
landscapes

In an attempt to understand the relationship be-
tween the minds and landscape of prehistoric popu-
lations, I employed a mix of experimental and expe-
riential approaches, functioning as an instrument of
thinking through the body. A whole cultural phe-
nomenology (Csordas 1999) was therefore created
through the crossing of valleys, slopes, ditches, foot-
bridges or watching combustion processes, since they
all subdued the body to an effort of control and awa-
reness.

The passing through was revea-
led to be the process specific to
experimenting on the cultural
landscape of the tells: after a re-
latively exhausting crossing of
the valleys, surrounding waters
or marshes, the performer finally
arrived in front of the tell; here,
searching for the entrance his/
her body was oriented according
to the master plan of the dwel-
ling, then followed the crossing
of the temenos, the ditch (Fig. 9),
then of the palisade, before rea-
ching the true interior space,
where narrow corridors between

the household units reoriented and directed the
body (but against the determinism of architectural
structures on the human body, see Brück 2001).

As participants could experience, the technologies
of building imposed bodily experience of the mate-
riality of wild and cultural materials; the body treads
and kneads the soft materials, and adjusts the solid
ones, following geometric patterns. The firm geom-
etry of the first levels of habitation in tells seems
to have been a symbolic gesture of separation from
the curved lines of the natural landscape.

When experimenting with the diverse techniques of
acquisition and building, one could discover the re-
markable analogies between plant cultivation and

Fig. 9. A perimeter ditch surrounding a palisade. Vadastra 2004.

Fig. 10. Watching the combustion of a wattle and daub house. Vadastra
2006.
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their processing on the one hand, and the con-
struction of the house on the other: the performer
plants the posts and the wattle in the foundation
trench in a way similar to the planting of trees;
plaits the wattle of the wall like baskets and mats;
and fixes the clay on the vegetal structure in rows
like building a vase. An equivalent kinaesthesia con-
trols the cultural landscape: cultivation, the making
of objects and the building of houses are made in
the same symbolic way, which implies a coherence
of meaning in the creation of the landscape. Further-
more, symbolic correspondence could be found be-
tween the different firescapes: the farming fire cycles
or deforestation, the combustion of tells, and the
sunset over the westerly necropolises produced an
analogous sight.

Firescapes were not only economic practices, but
also commemorative. The intentional deconstruction
through fire of the tell settlements could have had
a ritual significance in constructing the social mem-
ory of the group, as well as strengthening the social
body: during the first moments of the blaze which
consumed a house, the group of observers behaved
as a single individual due to a shared emotion1 (Fig.
10).

One advantage of using a combination of science
and phenomenological experience to understand
tells in context was the opportunity to experiment
with the analogies existing between separate reali-
ties such as the mind and landscape: I experienced
how an ephemeral event like a firescape was fixed
in the memory of the social body, how it was fixed
in the memory of a ceramic deposit, and how it was
fixed in the cultural landscape.

I want to thank Professor Mihael Budja for kind help
during the conference, Dr. Romeo Dumitrescu for fi-
nancing the experiment of building and firing the
house, and M. Bogdan Capruciu for re-ordering the
English text. Last, but not least, my gratitude goes to
the team of experimenters who worked with me at
the Vadastra site: Marius Stroe, Catalin Oancea, Dra-
gos Manea, Adrian Serbanescu and Stefan Ungurea-
nu, and to the village community who helped with
people and materials. The experiments in 2005 and
2006 were financed by two CNCSIS grants (1612 &
945).
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Introduction

This paper is concerned with exploring the cultural
and conceptual dimensions of one of the most visu-
ally striking categories of portable artefact found at
Neolithic and Copper Age sites in Western Asia and
Southern Europe, variously described as stamps,
stamp-seals or ‘pintaderas’. Previous studies of these
objects have tended to focus on the typological clas-
sification and stylistic comparison of their decorative
motifs, at the same time as speculating on their func-
tional and social significance (e.g. Buchanan 1967;
Collon 1990; Cornaggia-Castiglioni 1956; Cornag-
gia-Castiglioni & Calegari 1978; Dzhanfezova 2003;
Makkay 1984; 2005; Türkcan 2007). It has been
suggested, for example, that they were used as
stamps to print or impress culturally significant pat-
terns onto a range of materials (e.g. cloth, skin, bread
and clay). It has also been claimed that their repea-
ted application to certain kinds of people and prop-
erty could have been used either in socio-economic

transactions, to mark identity and ownership, or in
ritual performances, to signify and enhance spiritual
potency. I have recently published a revised account
of these objects (Skeates 2007), in which I explored
these artefacts’ various biographies, their reciprocal
relations with people, and their embeddedness in
cultural processes, with particular reference to their
archaeological deposition contexts, their surviving
forms, and regional variations in their style (c.f. Pri-
jatelj 2007). Here, I want to summarise some of my
conclusions, at the same time as developing some of
my interpretations with reference to the themes of
embodiment and visual reproduction.

Frequency, distribution and resemblances

Stamps made of baked clay were widespread, but ge-
nerally infrequent, material elements of Neolithic
and Copper Age cultures in parts of Eurasia, which

ABSTRACT – This paper explores the cultural and conceptual dimensions of ceramic (and stone)
stamps found at Neolithic and Copper Age sites in Western Asia and Southern Europe, dating to
between the eighth and third millennia BC. Based upon a recent study of their archaeological deposi-
tion contexts, their surviving forms and regional variations in their style, they are discussed here in
terms of their biographies, their reciprocal relations with people, and their embeddedness in cultural
processes. More specifically, they are interpreted with reference to a pair of key cultural processes
that characterise the material culture of Neolithic Eurasia: embodiment and visual reproduction.

IZVLE∞EK – V ≠lanku raziskujemo kulturne in konceptualne vidike kerami≠nih (in kamnitih) pe≠at-
nikov iz neolitskih in bakrenodobnih najdi∏≠ zahodne Azije in ju∫ne Evrope iz ≠asa med osmim in
tretjim tiso≠letjem p.n.∏. Na podlagi ∏tudija arheolo∏kih kontekstov, kjer se pojavljajo, njihovih oblik
in regionalnih stilisti≠nih variant, razpravljamo o njihovih biografijah, njihovem medsebojnem raz-
merju z ljudmi in njihovem mestu v kulturnih procesih. Natan≠neje, interpretiramo jih v razmerju
do dveh kulturnih procesov, ki zaznamujeta materialno kulturo neolitske Evrazije: poosebljanje (em-
bodiment) in vizualne reprodukcije. 

KEY WORDS – stamps; stamp seals; pintaderas; embodiment; visual reproduction
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originated in the Near East and spread westwards via
communicative human groups to South-East Europe,
Greece, Italy and Corsica, between the eighth and
third millennia BC. Both resemblances and differ-
ences are exhibited by these objects across this large
span of space and time. For example, clear similar-
ities have been noted between the material, shapes
and decorative techniques of the stamp seals of Nea
Nikomedeia in Greek Macedonia and earlier exam-
ples from Çatalhöyük in Central Turkey (Rodden
1965). On the other hand, rows of impressed points
are an exclusively North Italian decorative element,
which predominate in the Liguria region in North-
West Italy.

Materials and production

Some of these stamps were made of stone. These in-
cluded relatively highly valued, rare, durable and co-
loured stones, which were skilfully and laboriously
carved, drilled and polished, particularly in Mesopo-
tamia from the sixth millennium BC, but also occa-
sionally as far away as Greece.

More commonly, however, they are made of unex-
ceptional clays, which their makers probably ob-
tained from relatively accessible local sources, and
then worked, perhaps alongside the production of
other commonplace and more unusual clay-based
products such as daub, pottery vessels, clay tokens
and ceramic figurines. Small numbers were quickly
modelled by hand, a few quite roughly, and then
smoothed. When dried to leather-hard, they were
neatly engraved using a range of simple and famil-
iar cutting tools and techniques, perhaps sometimes
following the lines of preliminary markings. They
were then converted into a solid state through fir-
ing, probably in simple hearths, ovens or bonfires,
possibly together with other artefacts, with only
loosely controlled oxidising and reducing condi-
tions, which gave them variable, matt and earthy,
surface colours. The general impression is, then, that
these baked clay examples were made by people in
a relatively unspecialised ‘domestic mode of produc-
tion’, using readily available resources, with only li-
mited investment in materials, time and skills.

Form

It is above all the forms of the stamps’ bodies that
set them apart as a distinctive category of artefact
(Fig. 1). The key component is the flat or curving
face, which serves as the well-proportioned platform
for the visually striking engravings that cover it

more-or-less completely. (Very occasionally, exam-
ples occur with two faces situated at opposite ends
of a handle.) The primary importance of the face
may seem self-evident, but is emphasised both by
the evolution of cylinder seals which increased the
surface area that could be engraved, and by the fact
that on neither artefact type was the appearance of
the engraved surface ever compromised by perfora-
tion. The second most important component of the
artefact is the handle positioned centrally on the op-
posite side of the face(s), which is generally plain,
with the exception of some ‘figurine seals’ from sites
in Macedonia whose handles are incised with a hu-
man face (Naumov, this volume). In a minority of
examples, the handle was perforated prior to firing.

Function

These features, combined with the relatively small
size and light weight of the objects, indicate that
they were primarily designed to be hand-held por-
table artefacts. More specifically, historic and ethno-
graphic parallels and experimental reconstructions
lend weight to the traditional archaeological asser-
tion that these objects were primarily tools used by
people as stamps used to print and impress decora-
tive motifs.

They may have been made to last, given the fact that
only small numbers appear to have been produced
at most Neolithic sites, and in relatively durable ma-
terials, and the fact that some were intended by their
makers to be suspended. Indeed, some appear to
have been suspended from peoples’ necks and
wrists, to judge from their positioning in relation to
a few articulated bodies in inhumation burials. From
a strictly practical point-of-view, this would have
helped people retain, carry around and look after
these special artefacts, without having to hold them
constantly in their hands, as they engaged in vari-
ous activities. But I do not think that this explains
fully why these examples were attached to the hu-
man body, and I shall say more about this below.

More specifically, the clay stamps may have been re-
tained and repeatedly re-used by, and on, the same
and different people and objects, even over genera-
tions. This process could have led to their becoming
worn, clogged-up and damaged, either until their
use was no longer required or until they were com-
pletely broken (either accidentally or intentionally).
But the fact that they were never repaired, unlike
some fineware pots, also indicates that they were
replaceable, even disposable.
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They could then have been discarded or more for-
mally deposited in or around the variety of places
where they were used. According to the limited avail-
able details regarding their archaeological deposi-
tion contexts in Western Asia and Southern Europe,
they ended up on the floors of houses, kitchens,
workshops, storerooms and religious buildings, in
settlement pits and refuse areas, in cave deposits,
and in inhumation graves, during the course of an
overlapping range of economic, social and ritual
practices. They then undoubtedly sustained further

post-depositional damage and
wear, right up to the present day.

It is less clear what kinds of things
would originally have been
marked by the stamps, although
it is safe to assume that stamping
practices would have varied over
space and time. Two alternative
techniques can be distinguished.

On the one hand, stamps can be
used to print coloured images
(either monochrome or multi-co-
loured) onto materials such as
human skin, leather, textiles and
paper. This is done by coating or
filling the image raised in relief
or sunk in hollows with a sticky
or dry pigment, and then trans-
ferring this in reverse to a dry or
lightly oiled recipient surface by
direct pressure. In Neolithic Ro-
mania, Macedonia and Italy, hints
of this practice may be provided
by the traces of pigments identi-
fied on the faces and in the gro-
oves and holes of a few stamps.

On the other hand, stamps can
also be used to impress their
solid patterns in soft materials,
such as clay, dough, butter and
wax. In the Near East, they were
certainly used in this way, to
mark clay sealings, from as early
as the sixth millennium BC.

Either way, the use of stamps re-
sults in the surface of other things
becoming loaded with symbolic
messages and cultural meanings,
in varying degrees of perma-

nence. The key significance of these tools, in other
words, is not so much the archaeologically surviving
artefacts but the symbols that they helped people to
generate.

Symbols

On the stamps, relatively explicit, albeit stylised,
figurative representations of animal, human and
supernatural forms, as well as objects and scenes,
were confined to the Near East and Anatolia, where

Fig. 1. ‘Pintaderas’ from the Puglia region, South-East Italy (after
Skeates 2007). 1. Cala Tramontana, 2. Cala degli Inglesi, 3. Punta
Vuccolo, 4. Grotta Scaloria, 4. Grotta Scaloria, 5. Pulo di Molfetta, 6.
Grotta Santa Croce, 7. Cave Mastrodonato, 8–9. Grotta Sant’Angelo,
10. Caverna dell’Erba, 12–14. Grotta dei Cervi, 15–17. Grotta delle Ve-
neri.
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they became increasingly standardised from the
sixth millennium BC. With the exception of these,
the engraved faces of the clay stamps exhibit a wide
but culturally and technically constrained set of ab-
stract patterns, based upon subtle permutations of
repeated elements. These range from simple groups
of lines and points to more visually and cognitively
challenging geometric and curvilinear shapes, and
combinations, including spirals, meanders and inter-
locking designs. These were carefully organised with-
in, and framed by, the outline of the stamp’s face,
which was predominantly rectilinear, but also took
other regular shapes and even figurative forms.

Embodiment

Abstract decorative designs such as these characte-
ristically form bold, clear-cut shapes, and structured,
repetitive and balanced patterns. A good example is
provided by a broken specimen from the settlement
site of Cala degli Inglesi in South-East Italy (Zorzi
1949–50.228). This has a rectangular outline with a
curved end, which frames a simple and regular in-
cised motif of a zigzag band containing circles (Fig.
1.2). Occasionally, however, one encounters other
designs that are more visually unstable and confus-
ing, and that can disturb the normal optical and
cognitive functioning of the viewer. Two relevant
examples, also from South-East Italy, are a pair of
specimens from the ritual cave site of Grotta dei
Cervi (Lo Porto 1976.638). Both have a simple rec-
tilinear outline, but a complex maze-like pattern of
interlocking rows of meander motifs (Fig. 1.13–
14). More specifically, such examples can deliver a
powerful graphic impact, particularly where rhyth-
mic patterns, figure-ground tensions and slight asym-
metries cause optical dynamism and ambiguity. In
this way, they have the power to attract, captivate,
even dazzle, the eye of the beholder.

Furthermore, in anthropologically-documented cases,
noted, for example, by the late Alfred Gell, compa-
rable visually powerful art-forms have sometimes
been perceived in traditional societies as not only
having a dazzling ‘anaesthetic’ effect on the senses,
but also as being embodied by efficacious human-
like social agency and even supernatural potency
(Gell 1992). In other words, the visual disturbances
caused by the decorative designs are sometimes in-
terpreted as evidence of a magical superhuman
power emanating from the object, and as evidence
of the magical prowess of the craftsperson and
owner. It is no coincidence, then, that they can be
strategically exploited by various people, particularly

when displayed during the course of social ceremo-
nies or ritual performances.

I think this way of seeing might also be relevant to
the prehistoric stamps and their patterns. In other
words, I would like to suggest that they too may
have been valued as pleasing and potent ancestral
symbols that animated the Neolithic material world
with human-like social agency and sacred power.

Meanings, reproduction and attachments

Abstract images depend upon agreed social con-
ventions to encode and express meanings about the
world or human life. These may be clear and overt,
but they can, equally, be open, malleable and ambi-
guous. I do not, therefore, want to guess at any spe-
cific meanings that may or may not have been ascri-
bed to these images by different people, in different
places and times. Instead, I want to think a bit more
about the reproduction and attachments of these
images.

What sets stamps apart from other hand-held artis-
tic tools, such as brushes, gouges and sharp points
(which were also used in the Neolithic to produce
similar images on a range of media), is their ability
to reproduce – simply, quickly and manually – a
large number of almost identical copies of an origi-
nal graphic image, without significantly compromis-
ing the potency or ‘aura’ of the original (Benjamin
1968). This process of reproduction was also ex-
tended over long distances of time and space in the
Neolithic, by the manufacture of new stamps with
patterned designs that recalled and reproduced the
style of other stamps, and well as, in some cases,
also transforming this style.

Furthermore, the stamps and their motifs also echo
(but do not precisely reflect or reproduce) the ap-
pearance of other contemporary, decoratively elabo-
rated and culturally significant, products made of
plaster, clay and coloured pigments. These include
decorated house and cave walls, ceramic vessels,
clay tokens, and anthropomorphic figurines, all of
which sometimes occur in the same archaeological
contexts as the stamps, but do not appear to have
been decorated by them. Similarities may also have
existed with archaeologically ‘invisible’ organic ar-
tefacts, including the products of weaving. Through
the selective reproduction, transmission and trans-
formation of a culturally-defined set of potent, mem-
orable and communicative images, then, diverse ele-
ments of Neolithic material culture were ordered,
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unified and perhaps also subtly differentiated, by
patterns of resemblance and contrast established
over long distances of time and space.

The same, of course, also applies to the diverse pro-
ducers and consumers of these objects and images,
who belonged to extended networks of communica-
tive early farming communities in Western Asia and
Southern Europe, (and even neighbouring hunter-
gatherers, in the case of an example found recently
in a Mesolithic context at the site of Basi in Corsica –
B. Weninger pers. comm. 2007). Through this exten-
sive process of visual reproduction of culturally sig-
nificant information, people stamped order and sig-
nificance onto their world. These powerful graphic
signatures could have repeatedly attached, revealed
and reproduced significant cultural concepts and
relations across different people, their material world
and the supernatural, during the course of the over-
lapping range of social, economic and ritual prac-
tices where they were produced and displayed. As
the late Alfred Gell once stated, ‘Decorative pat-
terns applied to artefacts attach people to things,
and to the social projects those things entail.’ (Gell
1998.74) In other words, these powerful cultural
symbols could have repeatedly highlighted social
and cultural relationships or attachments between
various categories of object and people, in the vari-
ety of mundane situations and more overtly ritual
performances where they were displayed to audi-
ences. More specifically, they could have been used

to express a range of culturally and personally sig-
nificant concepts: of classification, identity, owner-
ship, protection, potency, authenticity, and so on.
The act of stamping, then, is likely to have been a
highly significant cultural activity.

This process of attachment extended to the human
body. It is quite possible that, in some cases at least,
the stamps were used to mark people’s bodies with
potent cultural symbols. Connections with the body
are also emphasised by the Macedonian ‘figurine
seals’. But we also know that some of the stamps
themselves were attached to parts of the human
body, via their perforated handles, including within
symbolically significant mortuary deposits. This bod-
ily attachment of the stamps suggests that at least
some were valued as carefully curated, culturally
meaningful, tools, intimately associated with the
bodies of particular individuals, which could not be
left behind, even in death. These examples might
even have been used as personal amulets (c.f.
Skeates 1995). In this way these stamps could, like
the patterns they carried, also have been used as
personal markers of protection, identity, and so on,
which reinforced relations between different peo-
ple, their material world and the supernatural.

The same could apply to the large and perhaps in-
tentionally fragmented example from Cala Tramon-
tana in South-East Italy (Zorzi 1958). One decorated
half of this was placed in a grave (Fig. 2), the other
decorated half perhaps having been retained in cul-
tural circulation, possibly as a tangible and symbolic
marker of ongoing links between the newly-dead
and their surviving relatives (c.f. Chapman 2001).

Conclusion

By exploring the conceptual dimensions of stamps
and their symbols, then, I hope to have contributed
not only to the biography of a distinctive category of
archaeological artefact, but also to our understand-
ing of a pair of cultural processes – those of embo-
diment and visual reproduction – that characterise
the material culture of Neolithic Eurasia.

Fig. 2. ‘Pintadera’ fragment from the Final Neo-
lithic inhumation cemetery at Cala Tramontana,
San Domino island, South-East Italy. Zorzi collec-
tion, Museo Civico di Storia Naturale, Verona.

I am very grateful to Professor Mihael Budja for in-
viting me to contribute this paper to the 14th Neolithic
Seminar in Ljubljana, and to Agni Prijatelj and Goce
Naumov for some stimulating discussions regarding
stamps and stamping.
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ABSTRACT – The presence and unusual structure of clay stamps found in Neolithic settlements often
give rise to multiple interpretations to define their character. The small dimensions and specific
shape of the stamps suggests that these portable objects were important in the social relations and
visual communication between members within the same community and, possibly, more distant
communities. The definite patterns distinguishe their function in maintaining the visual traditions
of the populations inhabiting southeastern Europe. They had an important role in building the Neo-
lithic image modularity, so that they fitted into the comprehensive decorative structure of Neolithic
iconography, and the patterns present on the stamps are related to several aspects of Neolithic mate-
rial culture from the Balkans and Anatolia. This homogeneity of patterns indicates that they were
actively included in the transposition of cognition into visual metaphors.

IZVLE∞EK – Glinasti pe≠atniki, ki jih najdemo v neolitskih naselbinah, in njihova nenavadna struk-
tura so pogosto interpretirani na razli≠ne na≠ine. Majhne dimenzije in zna≠ilne oblike ka∫ejo, da
so ti prenosljivi predmeti imeli pomembno vlogo v dru∫benih odnosih in vizualnih komunikacijah
med ≠lani iste skupine, morda pa tudi med bolj oddaljenimi skupnostmi. Njihovi o≠itni vzorci ka∫ejo
na njihovo pomembno vlogo pri oblikovanju neolitske vizualne kulture; njihovi vzorci so del neolit-
ske ikonografije, ki se pojavlja v materialni kulturi od Anatolije do Balkana. Homogenost vzorcev
ka∫e na njihovo aktivno vlogo pri oblikovanju vizualnih metafor. 

KEY WORDS – Southeast Europe; Anatolia; Neolithic; stamp-seals; symbols; ethnographic implications

Introduction

This paper presents both published and unpublished
Neolithic stamps from the Republic of Macedonia, in
an attempt to pose new interpretations as to their
cognitive and social character across southeastern
Europe. For that purpose, their decorative meaning
will be of primary focus, as it allows us to discern
the visual dynamics of the patterns and their com-
municative nature regarding their use with material
culture. Furthermore, emphasizing the context and
location of some of the stamps, the emphasis will be
on the possibility of their role as objects used for im-
printing patterns on certain media mediating rela-
tions between the inhabitants of one dwelling or set-

tlement. Previous research on Neolithic stamps shows
that these objects were always approached through
several lines of observation, due to their unconven-
tional appearance and form. Departing from solely
function and meaning, the stamps were often inter-
preted as objects belonging in several categories de-
pending on their utilitarian or ritual sociological con-
text. Within the frameworks of these analyses and
interpretations several important fundamentals have
been reached in an effort to offer a basic definition
of the characteristics of stamps from southeastern
Europe and Anatolia (Makkay 1984; Budja 2003;
Dzhanfezova 2003; Naumov 2005a; 2006a; Türk-



can 2006; 2007; Skeates 2007; Prijatelj 2007), thus
pointing to their multifunctional character and their
role in the visual culture of the Neolithic communi-
ties in these regions.

Between function and meaning

So far, the definite function of the stamps has not
been determined. There are many hypotheses wide-
ning the functional boundaries which could encom-
pass these objects, mostly emphasizing their socio-
economic or ritual character. Regarding their most
elementary feature – decoration – they were often
related to the tattooing of the human skin, and thus
the term pintadera, by which they have been refer-
red to by some researchers (Cornaggia-Castiglione
1956; Mellart 1967.220; Makkay 1984.91). Two que-
stions concerning Neolithic tattooing still remain
open: was it necessary to create a tattoo using stamps,
when this could be done with other tools more con-
venient for colouring the body, and considering the
small dimensions of the stamps, how big a mark
could they leave on the human body? The authors
mentioned above point out that on a number of
stamps, including several examples from Republic of
Macedonia, the remains of colour are noticeable, so
the possibility that they were used to decorate the
human body is not excluded (see also Prijatelj 2007.
242, Fig. 6). In this case, the probable combination
of several smaller patterns could leave remarkable
traces on the skin. On the other hand, several au-
thors treat the remains of colour on the stamps as in-
dicative of their use as tools for colouring textile (Mel-
lart 1967.220; Makkay 1984.91; Perlès 2001.252;
Budja 2003.119). The use of
the stamps for imprinting
patterns on ceramics is still
under discussion. Regarding
southeastern Europe, and es-
pecially Republic of Macedo-
nia, the association between
the concrete patterns belon-
ging to the stamps and the
imprinted motifs on pottery
and figurines are not yet con-
firmed. But in the Early Neo-
lithic and Late Neolithic pha-
ses of the site at Tell Sabi Ab-
yad (Syria), a large number of
ceramic fragments bearing im-
prints from stamps were exca-
vated (Akkermans & Verhoe-
ven 1995.21–25; Akkermans
et al. 2006.131). It is interes-
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ting that in one Late Neolithic dwelling, where nu-
merous imprinted fragments were found, not one
stamp appeared, thus highlighting the personal mea-
ning of these ’tools’; that is, that they were taken by
those who used them. It is assumed that the pat-
terns denoted the origin, mode of distribution or the
contents of the material preserved within the pots.
In this way, the authors remark, a stylized symbolic
intercession likely facilitated long-distance communi-
cation between two groups (Akkermans & Verhoe-
ven 1995.23). By discussing ritual communication
and identification through symbols, the distance be-
tween the recipients of these objects does not play
a significant role, since the symbols directly addres-
sed specific members of one or several communities.
On the same site, a fragment of a vessel bearing an
imprint in the form of a human body was discovered,
and it is possible that this region was the place of
origin for anthropomorphic stamps. Anthropomor-
phic stamps were supposed to represent the owners
of the containers and the contents, or a mythical cha-
racter who protected the goods.

The tradition of marking ceramic containers with
stamps was maintained in the Balkans throughout
the Bronze Age, but also over a wider area (Dickin-
son 1994.189–193; Vasilakis 2001; Kircho 1989.
123–125; Joshi and Parpola 1987.XV). Researchers
do not exclude the possibility that these Bronze Age
objects could also have had a magical or apotropaic
character beside their use in the administrative con-
trol of products. The patterns and representations of
the mythical characters, figures and ritual scenes on
the stamps point towards their magical benefaction

Fig. 1. Position of the Republic of Macedonia in the Balkan Peninsula.
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over the goods contained in the pots and bags, and
perhaps they also functioned as talismans for the
people who possessed them (Dickinson 1994.189–
192; Joshi and Parpola 1987.XV–XVII; Kerśak
2005.94). Support for this idea comes from stamps
discovered in Neolithic and Bronze Age grave inven-
tories. Namely, at several Balkan sites and elsewhere,
stamps have been discovered interred with both
male and female individuals in equal numbers, and
are often aggregated in relation to the head, the pec-
toral area and the pelvic girdle (Mellart 1967.209;
Türkcan 2006.46; Kircho 1989.123, 124; Ba≤varov
2003.82, 220; Skeates 2007.186, 195).

Besides the double function that could be attributed
to Neolithic stamps, it is important that through these
objects messages concerning some sociological rela-
tions could be sent, thus providing information on
the mutual co-functioning of Neolithic groups and in-
dividuals. It is interesting that the largest number of
stamps were discovered in, or around dwellings, thus
pointing to their mediating function between mem-
bers of individual households/families. But if we con-

sider that a great number of the pat-
terns used on stamps present, in
part, the general ‘decorative Neoli-
thic alphabet’, then we can confirm
that they represented a medium
through which some sort of interac-
tion between the family and the
community, or between the settle-
ments in the surrounding environ-
ment was performed. This wide use
of recombinant cognitive patterns
points to developed communication
between several settlements in a
larger area in which they wanted to
acclaim their origin and define
their identity. The painted vessels
from the Balkans and the similar pat-
terns on the stamps confirm these
ideas (Naumov 2008). In any case,
they do not have to present signs of
individual, but rather of a collective
identity, of the whole community. It
would be logical to expect that by
using signs, connections between dif-
ferent communities were established
(Perlès 2001.289; Bailey 2000.110).
In this way, throughout the commu-
nication between Neolithic villages,
stamps and other objects of the type
’assemblages’ were used as media-
tors in various contracts, exchanges

of goods, and even in marriages, when two families
made ’exchanges’ of younger members of the family
(Talalay 1993.46; Budja 2003.116). So far, the im-
printing of stamps on ceramics from the Macedonian
Neolithic has not been confirmed and we cannot ex-
clude the further possibility that on such occasions,
imprints were also made on organic materials: lea-
ther, textile, dough, and even animals.

During the Copper and Bronze Age, clay bulls im-
printed with the patterns of the stamps were made,
and these have been discovered within dwelling
contexts (Kircho 1989.124). This shows that by the
later phase of the Neolithic a developed system of
signs existed, through which an identification and
recognition of the house ’inventory’ was made. Fur-
thermore, this system of meanings could move in se-
veral directions. For example, the analyses of the
Vin≠a settlements show that objects with stamp
signs were discovered in 79 of the houses, which
surely implies their common use in household acti-
vities (Starovi≤ 2005.258). More generally, stamp
‘signs’ are not exclusive to a certain region or pe-

Fig. 2. Ceramic stamps from the Republic of Macedonia. 1, 4, 6 – Po-
rodin; 2, 3 – Mala Tumba-Trn; 5 – Golema Tumba-Trn; 7 – Un-
known site; 8 – Tumba Bara; 9 – Ustie na Drim; 10, 11 – Velu∏ka
Tumba. Photos by G. Naumov, courtesy of the Museum of Bitola
and the Museum of Macedonia.
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riod, and similar patterns appear in
social contexts across Anatolia, the
Balkans, and into Hungary. Thus, the
system of meanings and functions of
these signs was developed in paral-
lel to the Neolithisation process, and
strengthened their role in the inter-
action between individuals, families
and settlements. In this way, the
stamps gradually created their inter-
active character, first dominating
’administrative’ relations, but grad-
ually finding their way into the rit-
ual sphere. These two apparently dif-
ferent categories were probably not
so differentiated during the Neolithic
period, with the remnants of the pra-
ctice continuing, as mentioned above,
into the Bronze Age. Analogies can
also be made through a comparison
with ethnographic examples from
Slavic populations in the Balkans,
where the ’documentation’ of the
household inventory for ritual purpo-
ses is made, and is presented below.

Furthermore, the contexts in which
the Neolithic stamps are found speak
more of their dual function. They are
very often found together in groups
termed as assemblages or caches,
i.e. where several different objects
create a whole as a result of economic or ritual pur-
pose (Budja 2003.124; Prijatelj 2007.247, 248). In
one Syrian house, dated to 5900–5800 BC, ceramic
fragments with imprints made by stamps were dis-
covered together with approximately 1600 tokens,
calculi, and figurines of animals and humans. It is
supposed that all these objects represented part of
an early administrative system where the tokens or
calculi represented the goods and their quantity,
while the figurines replaced the animals and the per-
sons that were in the administrative relationship
(Akkermans et al. 2006.131, 132). Other types of
assemblages including stamps, however, are found
at other Neolithic sites and suggest different interpre-
tations. In the excavated houses from Nea Nikome-
dea, Rakitovo, Donja Branjevina, Divostin, Vashtemi
and Podgorie, the stamps were almost always disco-
vered together with female figurines, anthropomor-
phic vessels, vessels painted with white patterns, clay
tablets, zoomorphic amulets, pins and female figuri-
nes with intentionally divided legs (Budja 2003.
124–126). There is a question, however, regarding

the discrete nature of these contexts, so that it can-
not be asserted that the objects formed a mutually
exclusive assemblage rather than being randomly
arranged through the house, a situation very typical
of Neolithic houses in the Balkans. In any case, the
concentration of these types of object in one speci-
fic space points towards a mutual symbolic function
probably related to the domestic rites. Regarding the
stamps from the Republic of Macedonia, some of
them can be denoted as belonging to assemblages,
although the publications of the excavations do not
always provide precise information regarding the
context of discovery. In most of the published or
partially published research on Neolithic dwellings
where stamps were discovered, there is a concentra-
tion on, or bias towards, the other objects that for-
med these symbolic assemblages (white-painted ves-
sels, female figurines, ‘altars’, anthropomorphic ves-
sels, and even figurine house models). Until the con-
sistent publication of excavations, it remains open
as to whether stamps can be conclusively correlated
to the symbolic functioning of surrounding objects,

Fig. 3. Ceramic stamps from the Republic of Macedonia. 1, 2 – Ze-
lenikovo; 3 – Madjari; 4 – Gorobinci; 5, 6 – Govrlevo; 7 – Sten≤e;
8 – Gjumu∏ica; 9 – Unknown site. Photos 2, 3, 5, 7 by M. Tutkovski
and 1, 4, 6, 9 by G. Naumov; photo no. 8 by Aleksandar Mitkoski,
courtesy of the Museum of Skopje, the Museum of πtip, the Museum
of Prilep, the Museum of Macedonia.
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or whether they function separately as objects with
independent roles in domestic, utilitarian or ritual
activities.

In one of the shrines in Çatal Höyük, four stamps to-
gether with seven figurines, fragments of vessels,
tools and a grain-mill were discovered placed around
a fireplace (Türkcan 2006.45). This constellation of
objects and their context of deposition connect the
stamps to domestic activities performed around the
fireplace, most probably in the domain of activities
relating to the preparation and decoration of bread.

All the above-mentioned interpretations of the stamps
rely on several categories of evidence: the context of
discovery, their visual analogies, and traces of their
imprints. What is certainly missing from these cate-
gories is a belief in their singularity of function. On
the contrary, it is likely that, despite the lack of visi-
ble traces, stamps could have been equally used in
tactile and imaginary relationships between people,
as well as in those between people and their numi-
nous environment. In the following section, only
the stamps from the Republic of Macedonia will be
presented which, in many cases, belong to multi-la-
yered engagements in the above-mentioned category
of ’visual analogies’. This will certainly point to their

multifunctional character, while the context of their
position and ethnographic analogies with contempo-
rary ritual stamps will enable yet another possibility
for defining at least some of their functions.

Stamps from the Republic of Macedonia

In the course of the excavations of the Neolithic set-
tlements in the Republic of Macedonia (Fig. 1), ap-
proximately 25 ceramic stamps belonging to all three
phases of the period were discovered, although most
of the stamps were dated to the Early and Late Neo-
lithic.

In order to obtain more detailed knowledge about
their character, data concerning their typological
features, their stratigraphic determination and con-
text of discovery was necessary. Unfortunately, this
information is not always equally available for all ac-
companying stamps, since references from previous

Fig. 4. Ceramic stamps from the Republic of Mace-
donia. 1 – Amzabegovo; 2 – Golema Tumba-Trn; 3 –
Gorobinci; 4 – Niku∏tak; 5 – Porodin; 9 – Dolno Tr-
novo. Drawings by G. Naumov.

Fig. 5. Neolithic stamps from Greece. Nea Nikome-
deia: 1, 5, 9 (Budja 2003.Fig. 6); 3, 7 (Makkay
1984.Fig. VI. 4; Fig. X, 1); Sesklo: 2, 4; Achilleion: 6;
Philia; Pyrasos (Makkay 1984.Figs. XII. 12; XIII, 8;
XIII. 4; III. 4; III. 1).
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publications do not give clear details regarding the
petrographic, chronological or contextual data, and,
for many of the other excavated stamps, these details
have not yet been published. Thus, this evaluation
will focus mainly on the bases of the decoration and
reflection within the socio-religious aspects of Neoli-
thic life, while the part concerning the content of the
clay from which the stamps are made and their pre-
cise contextual details will remain vague due to in-
sufficient data.

Because of the variety of decoration, a complete
typology has not been made, and has so far only in-
cluded the range of stamps classified as pintaderas,
such as those with rectangular, oval, circular, or amor-
phus bases (Figs. 2–4). Regarding the patterns in-
scribed on the stamps, it has been much more diffi-
cult to create a pattern-based typology. Although the
patterns can be generically divided into two groups
of geometrical patterns (rectangular and twisted),
there is still a large number of patterns that are dis-
tinguishably unique. For this reason, it is almost
impossible to create one general pattern-based typo-
logy since, considering almost all the inventory of
stamps from Republic of Macedonia, most stamps
have authentic and unique decoration. Regarding
the geometrical rectangular patterns, the most com-
mon are flat lines, zigzags and triangular patterns,
with examples on stamps found at sites at Djumu∏i-
ca, Amzabegovo, Gorobinci, Sten≤e, Golema Tumba-
Trn, Velu∏ina and Porodin1. Meandering types of
stamp patterns appear at sites such as Ustie na Drim,
Gorobinci, Madjari2, and from two unidentified sites
from the regions of Struga and Bitola3. Twisting
stamp patterns are probably the most characteristic,
and spiral motifs are the most common, followed by
simple and concentric circle designs. Stamps with
these patterns have been recovered from Mala Tum-
ba-Trn, Golema Tumba-Trn, Porodin, and an uniden-
tified site in the Ohrid region4. The remaining exam-
ples of stamp patterns are unique in their ornamen-
tation, including amorphous and cross patterns, and
bases with ‘warty’ patterns have been identified in

Tumba Bara, Zelenikovo, Niku∏tak, Mala Tumba-Trn
and Porodin5. A stamp from Govrlevo, is unique, with
a decorative pattern organized into several zones.
This uniqueness is further accentuated by its but
shape and modeling6. In a final consideration of de-

Fig. 6. Visual similarities between stamp patterns
from the Republic of Macedonia and Anatolia. 1,
7: Porodin; 2: Çatal Höyük (Budja 2003.Fig. 2); 3:
Mala Tumba-Trn; 4: Çatal Höyük (Türkcan on line);
5: Golema Tumba-Trn; 6: Çatal Höyük (Mellart
1967.Fig. 121); 8: Bademagaci (after Özdogan &
Basgelen 1999.152, Fig. 39); 9: Madjari; 10: Haçi-
lar (Budja 2003.Fig. 5). 1, 3, 5, 7, 9 (Photos and
drawing by G. Naumov, courtesy of the Museum
of Bitola and the Museum of Macedonia).

1 Basic data on these stamps: Koro∏ec and Koro∏ec 1973.56, T. XIII: 17; Gara∏anin et al. 1971.43; Gimbutas 1976.Pl. 9; Zdrav-
kovski 2006.193, c. 111; Simoska and Sanev 1976.32, 44, Fig. 2, 3, Fig. 153; Grbi≤ et al. 1960.46, T. XXV: 1. The find from Dju-
mu∏ica has not yet been published. Photo of this stamp used by kind permission of Aleksandar Mitkoski.

2 Basic data about these stamps: Gara∏anin et al. 1971.48, c. 130; Sanev 1975. T. X: 4,5. The example from Madjari is not yet pub-
lished, so the data was taken from the exposition’s glass-cases of the Museum of Macedonia.

3 One set of the exhibited stamps has not yet been published in the archaeological literature, so that their documentation was per-
formed ad hoc through the exhibition’s display cabinets. Due to the inappropriate noting of these and the finds, some of these
objects have no information about the site or place of origin, or the information is inaccurate.

4 Basic data on these stamps: Simoska and Sanev 1976.34, 44, 45, Fig. 51, Fig. 154, Fig.170.
5 Basic data on these stamps: Simoska and Sanev 1976.42, 45, Fig. 148, Fig. 171; Galovi≤ 1964. T. XII: 1, 2; Zdravkovski 1992.21,

T. IV: 1; Grbi≤ et al. 1960.46, T. XXV: 3, 4.
6 Basic data on this stamp: Bilbija 1986.36.
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coration it should be mentioned that numerous
stamps from Republic of Macedonia have deeply in-
scribed patterns, which certainly leads to the conclu-
sion that they were used for imprinting patterns on
soft surfaces (Figs. 2–4). Stamp dimensions often
vary, but most often the diameter of the base is wide,
averaging approximately 3 or 4cm, although at the
opposite end of the spectrum examples from Poro-
din and Velu∏ina have base diameters closer to 8 or
9cm, which makes them some of the largest Neoli-
thic stamps in southeast Europe. So far, the biggest
stamp is from Zelenikovo, which has a base diame-
ter of 12 cm (Fig. 3.1). It may be concluded that these
specific stamps were applied to a media that did not
have standard dimensions, or that their size had a
secondary role in regard to the meaning of the pat-
tern. It is interesting that stamp bases often have the
remains of white, and very rarely red, coloration (Fig
2.6, 7, 11; Fig. 3.7). This points to the fact that these
objects were slipped and painted over with white, a
characteristic seen also on some figurines and clay
models from the same region. The presence of co-
lour could be a result of the use of these objects for
making tattoos, but without further chemical analy-
ses, this hypothesis cannot be confirmed. Regarding
their features, the examples from Porodin, Gorobin-
ci, Sten≤e and Madjari (Fig. 2.4, 7; Fig. 3.3, 4, 7),
have small perforations on the handles, which sug-
gests that they were hung or carried around the
neck. Perforations like these are present on several

Neolithic examples from other parts of southeast
Europe (Makkay 1984.Fig. I.6; Fig. IV.3, 9; Fig. V.7,
9, 10; Fig. VII.7; Fig. XII.12; Fig. XIII.2, 6, 8; etc.),
but also in Japan (Kobayashi 2004.Fig. 7.3). It can
be confirmed that only certain personal or kinds of
stamps were carried, as the larger percentage of
stamps usually have modelled handles.

The relationship between Macedonian stamps
and Balkan and Anatolian visual culture

Many of the stamps discovered in the Republic of
Macedonia share similarities with, or are identical to
those from neighbouring regions, and further afield
to the north and southeast of Republic of Macedonia.
Of great importance are the analogous examples dis-
covered in Greece and Turkey. The chronology of
these sites, in relation to those in the Republic of Ma-
cedonia, suggests the stamps may have been linked
to the spread of the Neolithization. Generally, the si-
milarities in decorative patterns are the main indi-
cation pointing towards cultural interaction, as the
stamp patterns, in large part, recur across southeast-
ern Europe (Budja 2003.118, 121, 123; Perlès 2001.
288; Bailey 2000.109, 110), making it difficult at
times to point to primary connections between cer-
tain sites, that is denoting Neolithic cultural ties
through engraved patterns. In such cases, only the
reference sites from Greece and Turkey that have
specific chronological and iconographic correlates to

the stamps from the Neolithic
settlements from Republic of
Macedonia will be discussed.
In this way, the accent will be
on the eventual directions of
the spread of Neolithisation,
and of the further penetra-
tion of certain patterns into
regions north of Republic of
Macedonia. Regarding analo-
gies from Neolithic settlement
sites in the south of the Re-
public of Macedonia, it is no-
table that identical stamp pat-
terns (zigzag, concentric circ-
les, the applications of strings)
present at the sites of Goro-
binci, Amzabegovo, Djumu∏i-
ca, Govrlevo and Porodin
have also been found at Nea
Nikomedea and Sesklo, and
this certainly points to cultu-
ral similarities and possible
communication between these

Fig. 7. Visual similarities between stamp and vessel patterns from Repub-
lic of Macedonia and Anatolia. 1 – Amzabegovo (photo by G. Naumov,
Courtesy of Museum of πtip); 2, 4 – Çatal Höyük (Budja 2003. Fig. 2); Ve-
lu∏ka Tumba (photo by G. Naumov, courtesy of the Museum of Bitola).
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regions (Fig. 2.1, 4; Fig. 3.4,
6, 8; Fig. 4.1, 5 compared to
Fig. 5.1–5, 7, 9). Similarly, the
labyrinth represented on the
Middle Neolithic stamp from
Madjari often appears in Thes-
saly at sites at Achilleion, Pyra-
sos, Tsangli, Nessonis, Philia
and Sesklo (Fig. 5.6, 8, 10).
Furthermore, aspects of stamp
decoration from Republic of
Macedonia were also present
in the Anatolian examples.
Four types of pattern from Re-
public of Macedonia (includ-
ing concentric circles, spirals,
meanders and triangles) were
also found inscribed at Çatal
Höyük (Fig. 6). Concentric cir-
cles, the labyrinth and paral-
lel lines are also represented
on stamps from Bademagaci
and Haçilar, and even further
into the Levant on stamps
from the sites in Tell Halula
and Mallaha. On the other hand, some of the stamp
patterns from the Çatal Höyük appear on Early and
Middle Neolithic painted vessels from Republic of
Macedonia (Fig. 7), and a small percentage of the Ma-
cedonian examples seem to be closely related to the
wall-painting decorations in the shrines at Çatal Hö-
yük.

This wide distribution of identical decorative motifs
points to the accepted hypothesis that the Neolithi-
sation of the Balkans developed in close relation to
Anatolia as the process moved up through Thessaly,
and into the Macedonian region. The question re-
mains open, however, at to whether the presence of
similar or identical patterns from different sites in-
dicates explicit communication between settlements,
or whether the patterns were the result of local choi-
ces that developed independently of direct contact.
It must be kept in mind that the geometrical motifs
inscribed on the stamps are often simple and com-
mon across much of Europe, making it difficult to
confirm a single reason for the appearance of iden-
tical patterns. Nevertheless, the chronological se-
quence of stamps at various sites supports this diffu-
sionist hypothesis, as it is clear that the appearance
of stamps and their inscribed patterns slowly moved
into Europe from the southeast. The presence of the
stamps is also synchronized with the appearance of
pottery painting, particularly in white, in the Balkans

(Budja 2003.123), which facilitates the detection of
these patterns on material culture. Precise chronolo-
gical analyses and the established contexts and stra-
tigraphies for some stamps support the manner of
their appearance, but it should also be noted that
the distribution of these objects and their decorative
motifs took place rapidly within the early phases of
the Neolithic.

This is evidenced more generally when considering
the full range of Neolithic material culture. In the
early phases of occupation at Amzabegovo, the ap-
pearance of triticum monococcum and triticum di-
coccum, the presence of specific kinds of goat and
sheep, red and white wall painting, mud brick con-
struction styles, and burial evidence suggesting in-
dividuals of Mediterranean descent, all resemble Ana-
tolian traditions (Hopf 1961; Sanev 2004.36; Gim-
butas 1976.68; Ba≤varov 2003.223–248; Naumov
2007a; Mellart 1975.99; Veljanovska 2000.45;
2006). Furthermore, recent analyses of Y–chromo-
some haplotypes have confirmed some migration by
the presence of 20–25% of the DNA lineages in
southeastern Europe coming from the Near East and
Anatolia (King and Underhill 2002; Budja 2004.
237). Nevertheless, despite the penetration of Ana-
tolian and Near Eastern populations and their indi-
rect manifestations, the Aegean influence should also
be taken into consideration, especially regarding the

Fig. 8. Similar patterns represented on different types of material culture.
1 – Gorobinci; 2 – Amzabegovo; 3, 4 – Velu∏ka Tumba; 5 – Mala Tumba-
Trn; 6–8 – Madjari; 9 – Govrlevo; 10 – Zelenikovo (Gara∏anin and Bilbi-
ja 1988.Pl. II); Yannitsa (Merlini 2005.Fig. 10); 12 – Karanovo (Todorova
and Vajsov 1993.Fig. 208.9). Photos 1–8 and drawing on 9 by G. Naumov,
courtesy of the Museum of πtip, the Museum of Bitola and the Museum
of Macedonia.
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element of visual expression. In this context, it can
be stressed that, considering the typological and
chronological parallels, the process of a ’visual Neo-
lithisation’ reached Macedonia through Thessaly, but
only in the stylistic pattern domain. At the composi-
tional level, even in the earliest phases, authentic
structures existed with no obvious parallels in the
neighbouring regions of the Balkan Peninsula.

The often cited presence of the already mentioned
patterns can be noticed on many stamps discovered
in the region around the Republic of Macedonia,
but also further north (Makkay 1984.Figs. I–XXXI;
Dzhanfezova 2003.Fig. 6). The use of identical pat-

terns in several regions points to strong communi-
cation links, which offers information beyond sim-
ply tracing the development of the Neolithisation
process. Namely, these objects not only speak of the
maintenance of traditions either through eventual
colonization or indirect visual communication, but
simultaneously they point to a tradition of preser-
ving certain patterns which would incorporate fur-
ther meanings for their manufacturers. The presence
of the same patterns in the other spheres of pictorial
expression only confirms the fundamental semantics
of the patterns imprinted by stamps.

Stamp patterns and their analogies with deco-
ration on other Neolithic objects

The repertoire of patterns imprinted on stamps is
also present in other pictorial techniques and media,
such as in the decoration of the utilitarian ceramic
inventory. Aspects of these patterns are often pain-
ted or inscribed in different variations on vessels, fi-
gurines, ovens, clay tablets, and the walls of the
some Neolithic dwellings or shrines. Objects utilizing
these patterns were often of the highest degree of
technical production, or were incorporated into par-
ticular domestic spheres. The repetition of the same
patterns across several media may have represented
a deeply engrained corpus of patterns used as a
mode of symbolic expression, or it may have been
more deliberately created as an insignia through
which the local population recognized and differen-
tiated itself from others.

The incised patterns found on the stamps are also
common on Early and Middle Neolithic painted ves-
sels from Republic of Macedonia. It is interesting that
the stamp patterns and painted pottery also share
certain compositional elements. Namely, the painted
compositions consist of complex patterns of peculiar
and combined permutations, visually segmenting the
vessel into zones in some instances (Naumov 2005b.
68–71; 2008). Certain elements of the patterns in-
scribed on the Neolithic stamps were used, then, in
the development of the pictorial compositions. What
this shows is that these patterns were not indepen-
dent or exceptions, but that they were actively em-
ployed in the visual expression of multiple media.
Such visual dynamics were manifest in many rela-
tions and on several types of material culture pre-
sent at Neolithic sites in Republic of Macedonia.

Several analogies between the patterns on stamps
and vessels can be highlighted (Fig. 8.1–8). The zig-
zag motif inscribed on the stamps from Gorobinci

Fig. 9. Anthropomorphic and zoomorphic stamps
and figurines: 1 – Medvednjak (Gimbutas 1989.
Fig. 21); 2 – Amzabegovo; 3 – Kurilo (Todorova
and Vajsov 1993.Fig. 175.15); 4 – Zelenikovo; 5 –
Szentes (Makkay 1984.Fig. XXX. 1); 6 – Gorobinci.
Photos 2, 4, 6 by G. Naumov and 4 by M. Tutkovski,
courtesy of the Museum of πtip and the Museum of
Skopje.
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and Djumu∏ica was also found
painted on an Early Neolithic
vessel from Amzabegovo. The
stamps and vessels from Velu-
∏ina have identical twisted
patterns. The painted pattern
on Middle Neolithic vessels is
also visible on a Pelagonian
stamp from Trn. The inscribed
spiral pattern on this stamp
also appears in several vari-
ants on painted cups and am-
phorae belonging to the Mid-
dle Neolithic phases of the
Amzabegovo-Vr∏nik group.
The same motif is present on
a small pot with inscribed de-
coration discovered in Madja-
ri, although it is interesting
that in this example there is a
twisted swastika motif on the
bottom of the vessel. This mo-
tif in particular belongs to the
repertoire of patterns found on several Neolithic
stamps in Albania, at Maliq (see Makkay 1984.Fig.
XVII. 5). Nevertheless, it is the range of similarities
and interactive relationships between the stamps
from Anatolia and the painted vessels from Repub-
lic of Macedonia that should be noted, and these si-
milarities in style and use continued throughout the
Bronze Age (Dickinson 1994.191; Kircho 1989.123).

The decorative features of the Neolithic stamps from
Republic of Macedonia are also visible, in part, in
the architectural interior of some dwellings in Re-
public of Macedonia, Bulgaria, and Anatolia. Namely,
there are similar decorative motifs on a stamp from
Ustie na Drim (Fig. 2.9), inscribed on the lower parts
of the walls of a house discovered in Azmak, and
painted on some of the frescoes in the buildings at
Çatal Höyük. The linear patterns on the stamp disco-
vered in Amzabegovo are also present on the upper
corner of the house model from Vr∏nik. What is high-
lighted in this last comparison is the pattern detail
on the far right side which resembles the letter E
(Fig. 4.1). This same pattern, independent or combi-
ned with other patterns, is inscribed on two frag-
ments from the same stratigraphic layer at Amzabe-
govo from which the stamp was recovered (Koro∏ec
and Koro∏ec 1973.56). The common reoccurrence
of this pattern in two settlements so close to each
other speaks to it having a particular meaning or as
a certain type of communication shared between the
communities in the region. While it would not be ap-

propriate at this time to suggest it was part of some
alphabetical system, its ideographic function should
not be overlooked; all the examples bearing this
same pattern belong to the Late Neolithic phases of
the settlements, a period during which the so-called
Danube alphabet was in formation (Merlini 2005;
2007; Haarman 2005.228–231; Starovi≤ 2004.16–
30; Winn 1981).

In this context, the most interesting stamp is proba-
bly from Govrlevo – on its base border it has twisted
and zigzagged ideograms separated by dots and
whose pattern is partially inscribed on the ‘oven/al-
tar’ from Zelenikovo. This pattern is also present on
portable material, such as ceramic plates, and on
walls in the neighbouring regions (Fig. 8.9–12). The
unique patterning of this stamp suggests many possi-
bilities for further semantic analyses of these ideo-
grams and for defining the specific function of the
stamps. The presence of dots may determine a nu-
merical and spatial disposition. Its common correla-
tion to zigzag lines may further point to the existence
of prescribed principles structuring ideogram com-
munication.

Stamp-figurines

The example from Govrlevo also belongs to another
category of stamps which intersects with the sphere
of anthropomorphic and zoomorphic sculpture, com-
bining elements of both objects, and are referred to

Fig. 10. Stamps, wall paintings and reliefs from Çatal Höyük: 1, 7 (Türk-
can 2006.47, 48); 2–5, 8 (Mellart 1967.44, 87, 88, 200); 6 (Çatalhöyük
2006.196); 9 (Gimbutas 1989.Fig. 390.2); 10: (Budja 2003.Fig. 2).
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as stamps-figurines (Fig. 3.5; Fig. 9). The most remar-
kable example is the stamp from Govrlevo whose
handle is actually a figurine. The base was incised in
two zones with a connected line and independent
ideograms, suggesting a symbolic function. It can be
supposed that in the case of the figurines from Zele-
nikovo, Amzabegovo and Gorobinci, the inscribed
patterns on top of their heads were used for imprin-
ting, since their ornamentation is almost identical to
that on the bases of some of the stamps (Fig. 9.2,
4, 6).

The pole-like figurines from the Balkans could be de-
lineated as a different category, then, where the pat-
terns visible on their heads are similar to the deco-
ration of the stamps. The example from Medvednjak
is excellent, and the context of its discovery provides
insight into the function of these objects (Fig. 9.1).
This object, which lacks a plain base so that it could
be put on a plain surface, was discovered inside a
silo which, according to the chemical analysis, was
filled with grain (Gimbutas 1989.14). This informa-
tion points to the figurine being used as an amulet

protecting the grain, although it probably also fun-
ctioned in activities related to the preparation and
decoration of bread – a suggestion also supported
by the decoration on its head. Identical decorative
motifs are present on several Neolithic stamps disco-
vered in Greece, Bulgaria and Hungary (Makkay
1984.Figs. XIII, XXIII, XXVII). It is difficult to say
whether all the figurines bearing decoration on the
tops functioned as stamps, but if we consider the
depth of the inscribed patterns and make an analogy
to the symbolic relation between human hair and
grain in contemporary archaic cultures (Chausidis
2005.234), it can be supposed that some of them
were used for imprinting patterns on soft dough.

A small subset of ‘anthropomorphic’ stamps belongs
to a group made in the form of a foot or palm. Such
examples have been discovered at Bikovo (Bulgaria),
Çatal Höyük and Gura Vāii, although the earliest
forms of these stamps were discovered at Byblos
(Makkay 1984.26, Türkcan 2007.261). The last
example resembles a bear foot, so the possibility that
some of the figurine-stamps represented animals can-

Fig. 11. Visual similarities between patterns on stamps and figurines: 1 – Sten≤e; Gorobinci; 3 – Bal≠ik
(Chausidis 2005.Pl. B11. 18); 4 – Potporanj (Gimbutas 1989.Fig. 18); 5 – Ustie na Drim; 6 – Porodin; 7 –
Çatal Höyük (Gimbutas 1989.Fig. 390.2); 8 – Mala Tumba-Trn; 9 – Pazardjik (Gimbutas 1989.Fig. 220);
10 – Golema Tumba-Trn; 11 – ∞a∏ka (Jov≠evska 1993.T. II:7); 12 – Golema Tumba-Trn (Simoska and Sanev
1976.Fig. 165); 13 – Velu∏ka Tumba; 14 – Yablona (Sorokin and Borziyak 1998.Fig. 5.5); 15 – Nudra (Gim-
butas 1989.Fig. 148.1). 1, 2, 5, 6, 8, 10, 13 (Drawings by G. Naumov).
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not be excluded. Two stamps from Çatal Höyük in
the forms of a bear and leopard suggest a further use
of zoomoophic figurines as stamps (Türkcan 2007).

Stamps and animal imagery dynamics of Çatal
Höyük

Over the years of excavations conducted first by Mel-
lart and then Hodder, a dozen stamps strongly rela-
ted to zoomorphic imagery dynamics were discove-
red (Mellart 1967; Türkcan 2006; 2007). The pres-
ence of stamps representing both bears and leopards
correlates to the imagery traditions represented else-
where in the settlement. These animals, in almost
identical positions, were equally present in wall de-
corations, both as painted or sculpted images, and
are, except for one example, absent from faunal re-
mains (Türkcan 2007.261) (Fig. 10). Furthermore,
some of the ‘non-figurative’ stamps are shaped or in-
scribed with patterns that are equally remarkable on
the bodies of the painted and sculptured animals.
Thus, the shape of the four-pointed stamp is often
painted on the walls of buildings and, even more in-
teresting, is painted on the head of some of the pla-
stered leopards (Fig. 10.2–5). Surely this suggests
that the four-pointed stamp is closely linked to rep-
resentations of leopards, and it probably had the
function of transporting some of the symbolic mea-
ning or essence of the leopard through the image,
and the leopard stamp itself was probably used for
the further manifestation of these meanings onto the
media where it should be imprinted. If we can imag-
ine that the people painting on the walls were dres-
sed in leopard skins (emphasized in a moment of a
hunt, dance or trance), then we could suppose that
these stamps concentrated the energy and skill of the

leopard on the person decorated with or consuming
products decorated with these suitable patterns. This
will be discussed further below. In contrast, bear is
also represented among the repertoire of animals
on both stamps and wall decoration, but in a totally
different context. While the positions in which these
animals are represented are identical, there are dis-
tinguishing features in the patterns painted or inscri-
bed on their bodies. In particular, the stomach area
is often inscribed with patterns present on the ‘non-
figurative’ stamps, regardless of whether the image
is a stamp and on one of the reliefs (Fig. 10.7–10).
This recurrent imagery leads to the conclusion that
specific features of the animal bodies (especially the
stomach) were deliberately isolated, and through
the decoration of the stamp these characteristics
could be transmitted to the new media. As will be
pointed below, specific similarities between the pat-
terns on the stamps and the animals’ bellies will also
be present in the corporeality of other figurines.

Semantic relations between patterns on stamps
and other media

The decoration present on the stamps is also noti-
ceable in different variations on figurines, cult tab-
lets, ovens, cups, silos, wall reliefs, and paintings. It
seems that the media and objects that entered the
ritual sphere were decorated in order to symbolical-
ly protect, stimulate and multiply their contents.
Since some of the patterns were precisely elaborated
and repeated on different objects, it can be consid-
ered that they possessed concrete meanings which
can be explored through semantic analyses. The re-
petition of these patterns suggests that in the Neoli-
thic there was a defined repertoire of patterns which,

depending on the object and its
shape, were multiplied or placed
in specific areas. In this context,
the most interesting data comes
from figurines and wall art, which
were usually decorated by engra-
ving or painting techniques. It
was stressed above that some fi-
gurines, due to the deeply engra-
ved patterns and decoration of
their bases, belonged to the
sphere of stamps utilized for im-
printing decoration on other me-
dia. But in the Neolithic, figurines
bearing the same patterns known
for the stamps from Republic of
Macedonia were inscribed on
their stomach and genitalia. Re-Fig. 12. House at Govrlevo (Photo by M. Biblija).
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garding the patterns on the belly of these figurines,
the most common patterns are pseudo-meanders,
bordered lozenges and concentric circles. Analogous
patterns and motifs are found on stamps from Ustie
na Drim, Sten≤e, Gorobinci and Porodin (Fig. 11.1–
7). Concerning the patterns represented on the ge-
nitalia, most are composed of long spirals, cut trian-
gles or vertical lines with thick oblique or horizontal
crossing lines. Such examples can be seen on the
stamps discovered in Mala Tumba-Trn, Velu∏ina, Go-
lema Tumba-Trn and two unknown sites in the re-
gions of Ohrid and Struga (Fig. 11. 8–15). Finally,
with the last example, a detailed study of on the au-
thentic stamp was made, and it is interesting to point
out certain technical characteristics in the manufac-
ture of its decoration (Fig. 11.10; Fig. 2. 5). During
the engraving of the lines, the craftsmen intended to

produce a motif identical to the one from Velu∏ina
(Fig. 11.13; Fig. 2.10), but for unknown reasons,
changed the method of engraving and, while the
clay was still wet, a triangle with a line that cuts
through its middle over the original set of lines was
engraved.

What is interesting about these motifs is that both
variations were often used to represent female geni-
talia on figurines. This stamp may be the best exam-
ple of stamps being used to impress patterns deno-
ting the vulva, with all its symbolic meaning (Chau-
sidis 1996.60). It remains an open question as to
what type of context this pattern would have been
imprinted in, but considering that the engraved pat-
tern on the stamp from Trn is very shallow, it can
be supposed that it was meant to be imprinted on a
soft surface, or to be worn simply as an amulet, ser-
ving to symbolically transpose the meanings of the
vulva to the new media or to its owner. Rudimentary
representations of female genitalia are also present
on other examples from Republic of Macedonia and
the Balkans; and are identical to representations of
genitalia on some of Neolithic figurines from south-
eastern Europe.

The question concerning the relationship between
the patterns on stamps and those engraved on the
sex of female figurines remains open for further ela-
boration and would surely provide greater insight
into the function of the stamps. Therefore, it would
be interesting to explore the media on which these
patterns were imprinted and whether these media
had a symbolic relationship to the characteristics of
the female abdomen. Along these lines, the use of
analogies and the context of deposition of some
stamps, linking them to the character of the objects
decorated with stamps, could be explained. In the
recent excavations of building A1 at Çatal Höyük,
four stamps along with seven figurines, a grinding
stone and tools for processing cereals were discove-
red together (Türckan 2006.45). The stamp-figurine
from Govrlevo had a very similar depositional con-
text (Fig. 3.5), being recovered next to a large cera-
mic structure, and arranged with several grinding
stones, models of loaves and the remains of a signi-
ficant amount of ash (Fig. 12)7. Close to this area, one
more stamp was discovered (Fig. 3.6), and on the
same site the remains of figurine-house models were
discovered. On one of them the female representa-
tion has a navel and a stomach in a state of preg-

Fig. 13. Wooden stamps (poskuri/∏aralki) from the
Republic of Macedonia: 1 – Gali≠nik; 2 – Misle∏evo;
3 – Vev≠ani; 4 – Vev≠ani; 5 – Lazaropole; 6 – Vev-
≠ani (Krstevska 2005.Figs. 3, 8, 13, 21).

7 Information about the context of this stamp and the clay construction were acquired courtesy of the researcher of Govrlevo, Mi-
lo∏ Bilbija.
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nancy represented identically to the loaf discovered
near the construction. According to Bilbija, this struc-
ture was used in the preparation and baking of
bread. It is interesting that the ideograms engraved
on the stamp-figurine from this dwelling correspond
to those engraved on another structure/oven, loca-
ted in a dwelling at Zelenikovo, a settlement near
Govrlevo (Fig. 8.9, 10). This scenario, along with the
depositional context of the stamp-figurine from Med-
vednjak discovered in a silo with grain, clearly de-
monstrates that Neolithic stamps were, in part, rela-
ted to the preparation of bread. Using both the Neoli-
thic models of loaves and ethnographic data, it is
likely that some stamps were thus used for decora-
ting unleavened cakes, bread and loaves prepared in
some dwellings.

Neolithic stamps and their ethnographic impli-
cations

Many ethnographic reports from the Balkans in the
19th and 20th centuries note that bread was used in
many ceremonies and rituals and, for these purpo-
ses, it was often decorated with imprinted or applied
patterns. During the regular process of decorating

the bread, the woman prepared the soft dough by
adding patterns (domestic animals, people, tools etc.)
using small leftovers of dough (Svetieva 1997.168).
But during the ritual process, always performed early
in the morning before dawn, the women usually de-
corated the bread using strictly defined patterns,
and used specially prepared sheep bones or, very
often, wooden and ceramic stamps (Fig. 13). These
stamps are known variously across the Balkan popu-
lations as proskurnik, poskurnik, ∏aralka, sva≤a,
gugu∏ka, panagij≤e, pisalnik, slovo, kru∏no slovo,
kru≤e etc. (Krstevska 2005; Kosti≤ 1967). Linguisti-
cally, some of these terms (poskurnik and proskur-
nik) originate from the Greek ‘prosfora’ which
means ritual bread or offering. Researchers have de-
fined two types of stamp – poskurnik and ∏aralka
(decorating tool) – which have independent roles in
the process of decorating the bread. First, the ∏aral-
ki are always used for imprinting patterns on bread
that is for living members of the community and ri-
tuals concerning birth, baptism, engagement, and
weddings. In contrast, the proskurnici are always
included in rituals related to deceased individuals
and ancestors, funerals, commemorations, domestic
and village celebrations, and zadu∏nica (day of the

Fig. 14. Visual similarities between patterns on Neolithic and contemporary stamps: 1 – Markovac (Kosti≤
1967.Pl. II. 1); 2 – Prague (Makkay 1984.Fig. XXIII. 2); 3 – Ruse (Makkay 1984.Fig. XXIII. 4); 4 – Struga
(Krstevska 2005.Fig. 20); 5 – Unknown site (Drawing by G. Naumov); 6 – Vev≠ani (Krstevska 2005.Fig. 3);
7 – Gali≠nik (Krstevska 2005.Fig. 21); 8 – Çatal Höyük (Budja 2003.Fig. 2); 9 – Volino (Krstevska 2005.Fig.
16); 10 – Szakály (Makkay 1984.Fig. XV. 2); 11 – Eutresis (Makkay 1984.Fig. XIII. 3); 12 – Markovac (Kosti≤
1967.Pl. II. 4); 13 – Slatina-Sofia (Makkay 1984.Fig. VIII. 8); 14 – Slatina-Sofia (Ba≤varov 2003.Fig. 2. 26);
15 – Lika (Kosti≤ 1967.Pl. V. 4); 16 – Ljubi∫da (Kosti≤ 1967.Pl. V. 2); 17 – Strmosten (Kosti≤ 1967.Pl. V. 3).
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dead). According to the researchers’ typology, the
∏aralki more commonly have circular or oval shapes,
while the proskurnici have rectangular bases with
engraved inscriptions (i.e. BC {C NÈ RA (IS HS NI
KA) ‘Jesus Christ the Triumphant’) (Krstevska 2005.
17, 20; Kosti≤ 1967.99). In the context of this re-
search, the relationship between shape, decoration
and function of the Neolithic and contemporary
stamps for bread is important, and has previously
been accentuated by several researchers (Chausidis
2005.98, 128; Antonova 1984.30; Naumov 2006a).
It is interesting that some of the ∏aralki, besides
being made of wood, were also made of ceramics,
with engraved patterns almost identical to those on
Neolithic stamps (Fig. 14). Interestingly, part of the
pattern, seen on one of the stamps from Çatal Hö-
yük (Fig. 14.7, 8), is almost always present on the
proskurnici and represents the Virgin Mary8. As
was stressed above, some of the patterns on the
Neolithic stamps are related to female genitalia, so

that the reminiscence of this conception, as presen-
ted on the Balkan proskurnici, becomes more than
suggestive, and is an avenue for further research.
Regarding shape, it is important to highlight yet
another similarity between the archaeological and
the ethnographic material. Several Neolithic stamps
discovered in the Balkans have bases for decorating
on both sides of the handle. Stamps with the same
shape were used in Serbia in the 20th century and
were known as ∏aralki with proskurnik (objects
which had, on one side an oval stamp, a ∏aralka,
while on the other side they had a rectangular
stamp, a proskurnik) (Fig. 14.13–17). Depending on
whether the ritual was performed for the living or
the deceased, a suitable stamp was used (Kosti≤
1967.99, T. V). These stamps were exclusively used
for decorating ritual breads, and it remains open at
to whether these similar Neolithic stamps were used
in the same way. In addition to the decorative and
typological similarities between stamps, there are
also the so-called models of loaves discovered at
sites in Anatolia and the Balkans. At Çatal Höyük,
Mellart excavated two models of loaves bearing
identical patterns to the stamps discovered in the
settlement (Fig. 15.1; Fig. 10.8). Dynamic relation-
ships between artifact categories have been argued
for, and objects like miniatures, wall paintings and
reliefs strengthen the possibility of interpreting
these stamps as tools for decorating bread. As an
example, models of loaves suggestive of local vari-
eties, were discovered at Neolithic sites in Serbia,
Romania and Bulgaria, and bore decorative patterns
identical to those of stamps discovered in the Bal-
kans (Fig. 15.2–5). These stamp patterns, consider-
ing their small dimensions, could have been imprint-
ed on bread in combination with several other pat-
terns, just as in the case of contemporary ritual
loaves (Fig. 15.6, 7). Still, as some ethnographic data
indicate, it cannot be excluded that one stamp was
used to imprint a single loaf. If we consider the di-
mensions of the larger Neolithic stamps from Re-
public of Macedonia and Bulgaria (those with a dia-
meter between 9–12cm), and the dimensions of the
models of loaves discovered in Govrlevo (Fig. 16)
whose size was probably comparable to an actual
loaf, we can suppose that one stamp was sufficient
to imprint a large part of the bread.

In the Del≠evo region, funeral rituals include small
ritual loaves, called dolls which are decorated with
the smaller stamp on the handle of the poskurnik
(Krstevska 2005.17). In relation to the female sym-

Fig. 15. Models of bread loaves: 1 – Çatal Höyük
(Gimbutas 1989.Fig. 222. 3); 2 – Potporanj (Gim-
butas 1989.Fig. 227); 3 – Vin≠a (Vasi≤ 1936.Fig.
72a); 4 – Nova Zagora (Kan≠eva 1992.Pl. VII. 5); 5
– Nova Zagora (Kan≠eva 1992.Pl. VII. 2); 6 – Kozar
Belene (Chausidis 2005.Pl. B32. 6); 7 – Unknown
site (photo by D. Karasarlidis).

8 On the meaning of this pattern in the Christian liturgy, see Mesnil and Popova 2002.107. Fig. 1.
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bolism, the terms used for the ∏aralki and the ritual
loaves can be explicit. In examples from Republic of
Macedonia and Serbia, some ∏aralki were named
sister-in-law, while the ceremonial breads were cal-
led grandmother (Petrovi≤ 1996; Krstevska 2005.
21, Fig. 17). It is certain that these terms related
back to those who prepared the bread, usually the
older women in the family, although we should not
exclude a deeper symbolic significance related to the
presence of these individuals in ritual performance,
and also in the frameworks of the material culture,
ethnographic as well as archaeological (Naumov
2006b.81; 2007b).

It is important to mention that a model of bread
identical to the grandmother loaf has been discov-
ered in a Neolithic house in Govrlevo including the
same context with the previously mentioned con-
struction, grinding stones, cereals, and ash (Fig. 16.
3). Across the settlement, the number of these mo-
dels is much greater. The grandmothers, as well as
the model from Govrlevo, were all made in small
dimensions, with a hole for salt in the middle and
prepared in hot ash and glowing embers (Petrovi≤
1996.26, 30). The similarities between the model,
the Neolithic artefacts and the grandmother bread
continue on the level of ritual functions. At the end
of the ritual, the grandmother bread was split or
‘butchered’ and parts given to those present (Petro-
vi≤ 1996.23, 25). This practice of splitting is similar
to the situation of the models of bread in Govrlevo,
but also to the Neolithic figurines from the Balkans.
On a large part of the figurines discovered in the set-
tlements, the legs are deliberately split, and usually
one leg is not in the close surrounding of the figu-
rine. Part of them has hips made of small slice of ‘re-
inforcements’, or clay slices, so that, if the occasion
required it, the legs could be easily removed or re-
attached (Naumov 2007b). This fragmentation of
both figurines and breads/loaves relates to their me-
diation in different processes of exchange and social
relationships, such as during rites of passage, where
fragmentation represents a temporal or spatial bor-
der (Svetieva 1997.172; Talalay 1993.45; Gheorghiu
2001.76, 83; Bailey 2005.102; Chapman 2000;
Budja 2003.124, 126; Skeates 2007.195; Naumov
2007b). The active use of bread in rituals (as a me-
diator between the living and the dead, praying for
rain, fortune telling etc.) clearly points to its overlap-
ping with several social, economic and ritual sphe-
res. The required decoration or marking of the loa-
ves with ‘images and signs’ links these spheres direct-
ly. On the other hand, in the context of these rituals,
the bread itself represents the property and its ow-

ners. Even the grandmother bread, which until its
division at the end of the three-day ceremony, is
constantly exposed on a table and symbolizes the
property of those who serve the table (Petrovi≤
1996.31). With other ritual breads, it is very com-
mon that dough figurines were prepared and applied
to the loaves during bread-making and included re-
presentations of the owner, landlord, ploughman,
plough, cereals, vessels, shepherd, the shepherd’s
pall, stable, threshing-floor, and domestic animals.
Some of the breads used in domestic rituals were
actually referred to as threshing-floor or stable (Fig.
17), so that the bread symbolically represented the
landlord, the landlord’s possessions, and their agra-
rian or economic activities (Svetieva 1997.169, 173;
Chausidis 2008). As the figurines used to decorate
the bread are made of dough, it is likely that the ∏a-
ralki pattern used for imprinting also had a purpose,
probably affording symbolic protection to the land
and security for the family’s continued existence.
Even the proskurnici, which are the only ones with
Christian funeral connotations, have the identical
function of guarding or protecting the deceased.
Although the proskurnici have far more complex
symbolic meanings, especially regarding the inscrip-
tion IS HS NI KA (Jesus Christ the Triumphant) and
the protective intercession by the mythical through
the bread, the nature of these objects as markers of
certain cultural identities should also be pointed out.
For example, in the Balkans, where during and after
the Ottoman Empire a diverse ethnic map emerged,
it was necessary for certain populations to manifest

Fig. 16. Neolithic clay model loaves from Govrlevo
(Photos by G. Naumov).
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their cultural identity through rituals and religions,
such as through the use of Christian iconography.
Later, at the end of the First World War and the rise
of the Serbian kingdom, in regions such as πumadija,
Kosovo and Republic of Macedonia (but not further
north) ∏aralki bearing two-headed eagles were pro-
duced (Kosti≤ 1967.92–94), with the explicit goal of
marking the newly constructed identity of the popu-
lations in these territories. After the Second World
War, Serbian ∏aralki bearing a five-pointed star were
manufactured (Kosti≤ 1967.96), accentuating the
new ideas and identities by which these populations
recognized self and others in this period. The situa-
tion concerning the ∏aralki and the proskurnici
shows that within the domain of ritual activities,
one or several populations used the patterns on
these objects as an element in their own identifica-
tion. In this way, it can be perceived that, even in
the 20th century, the categories of sacred and every-
day secularity were not divided, but on the contrary,
intertwined. This situation of parallel interaction
between the insignia of cultural identity and reli-
gious behaviour is also noticeable today in the nume-
rous rites of passage and initiation celebrations in
Republic of Macedonia.

Imprinted mind

The function of Neolithic stamps still remains ques-
tionable and might never be fully answered. In an
attempt to demystify their function, several inter-
esting and logical interpretations have been presen-
ted which offer different kinds of answer. On the
one hand, it was noticed that stamps from different
regions have been discovered in different contexts,
so it can be supposed that they had different uses.
On the other hand, some stamps, although discove-
red in settlements separated by great distances,
were of similar shape, decoration and context in re-
lation to other finds, and were thus probably used
for similar purposes. The position commonly held
by many researchers suggests that these distribu-
tional differences support the interpretation that the
stamps were multifunctional. Their role as imprint-
ers of signs of identity, property and protection of
the bread adds to this complex function. According
to the ethnographic examples, we were able to sug-
gest that bread, and its context-dependent pattern
was a mediating element between members of one
or several communities; the patterned loaves were
convenient objects facilitating interaction, especially
in rites of passage. The decorative nature of Neoli-
thic stamps, suggests they may have been used in si-
milar rituals, and the visual effect of the imprinted
surface should be accentuated. Some stamps have a
very shallow engraved pattern, so if they had been
imprinted on surfaces with a compact thickness (such
as a textile, skin, or ceramic), it is questionable how
long the pattern would have been distinguishable. If
they were to be imprinted on dough, however, dur-
ing the rising and baking phases the patterns would
enlarge. Thus, lacking the remains of color, dough be-
comes a suitable media for making these patterns vi-
sible. As an active medium in ritual, patterned bread
would have a strong visual communication role for
participants in both domestic and village rituals.

From this we can conclude that the stamps, and es-
pecially their patterns, possessed potent symbolic si-
gnificance. Their durable nature facilitated their con-
tinued and repeated reproduction on soft media,
such as dough. In this way, they became completely
enmeshed with the cognitive aspects of the commu-
nity and were reproduced as culturally specific sym-
bols. While Lewis-Williams and Pearce argue that, in
the case of the stamps, the engraved patterns repre-
sent entopts, or neuro-psychological phenomenon
which were the result of altered states of conscious-
ness (Lewis-Williams and Pearce 2005.46–59), we
would disagree. On the contrary, the patterns on the

Fig. 17. Ritual loaves from Bulgaria: 1, 6 – Gorni
Lom (Yaneva 1989.81); 2 – Trnovsko (Yaneva 1989.
83); 3 – Gabrovsko (Chausidis 2008.Pl. VI. 7); 4 –
Mara∏ki Trstenik (Chausidis 2008.Pl. VI. 12); 5 –
Mihailovgradsko (Yaneva 1989.82).
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stamps were used over a long period, gradually
being integrated into the general compositional re-
pertoire including on painted ceramics, other deco-
rated artefacts and construction elements. The de-
ployment of patterns on several media, their similar
context, and their similar presentation on artefacts
and constructions indicates that substantial interac-
tion, resulting in a reinforced or concrete meaning
becoming established in the domain of the most es-
sential religious concepts. In this way, the stamp pat-
terns became completely embedded in the percep-
tion and the symbolic expression of Neolithic popu-
lations, which used these symbols in multiple sphe-
res of visual culture. It can be considered that the
Balkan Neolithic, even in its early stages, had de-
veloped a strongly defined cognitive symbolism as
represented in the stamp patterns which could have
been engraved, painted or applied, and was repeated
over the millennia. It is difficult to treat the patterns
as a result of an altered state of mind when they
were used across much of southeast Europe and
Anatolia. Certainly, in the earliest phases, these pat-
terns were closely related to a shared cognitive re-
pertoire and perception of human existence. Over
time, these patterns gradually turned into signs of

AKKERMANS M. M. G. P. & VERHOEVEN M. 1995. An Image
of Complexity: The Burnt Village at Late Neolithic Sabi
Abyad, Syria. American Journal of Archaeology 99: 5–32.

AKKERMANS M. M. G. P. et al. 2006. Investigating the Early
Pottery Neolithic in Northern Syria: New Evidence from
Tell Sabi Abyad. American Journal of Archaeology 110:
123–156.

ANTONOVA E. B. 1984. K probleme funkcii pe≠atei rannih
zemledelcev vostoka. Sovetskaja Arheologija 4: 26–34.

BA≥VAROV K. 2003. Neolitni pogrebalni obredi. Bard.
Sofia.

BAILEY D. 2000. Balkan Prehistory: Exclusion, incorpo-
ration and identity. Routledge. London.

BILBIJA M. 1986. Cerje – neolitsko naselje. Arheolo∏ki
pregled 1985: 35–36.

BUDJA M. 2003. Seals, Contracts and Tokens in the Bal-
kans Early Neolithic. In M. Budja (ed.), 10th Neolithic Stu-
dies. Documenta Praehistorica 30: 115–130.

identity, and maintained a dual function. Thus the
body and the patterns on the stamps were incorpo-
rated in the dynamics of social mediation and,
through multiple avenues, they mediated the symbo-
lic complexity of human cognition.
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Introduction

Exchange is thought to be the main reason for the
existence of exotic materials from the Jomon, the
Japanese prehistoric period (Tab. 1). Some archaeo-
logists assert that trading as subsistence must have
existed in the Early and Middle Jomon period because
exotic materials like jade and obsidian were widely
distributed (Daikuhara 2002; Kosugi 2003). From
the perspective of ethnography, however, most hun-
ter-gatherers were not involved in trading for subsi-
stence. Hunter-gatherers do not follow the strategies
of a capitalistic market economy to earn profit by ex-
change (Teshigawara 2007). Therefore, it is difficult
to support the existence of traders throughout Jo-
mon society. The subsistence of Jomon society is
principally based on hunting, fishing and gathering.
However, it has been pointed out that the natural
environment and subsistence of the eastern Jomon
culture is similar to the pacific coast of North Ame-
rica, in which ranked society existed in spite of a
hunting-gathering economy (Anzai 2002; Watanabe

1990). The ethnography of tribes on the pacific coast
of North America implies that hunter-gatherers in a
particular situation can possess a hereditary ranked
society without agriculture. Although it is not clear
whether a hereditary ranked society existed in the
Jomon period (Yamada 2003; Pearson 2007), it is
thought that Late and Final Jomon society was a
transegalitarian society (Hayden 1995; Takahashi
2001), which is the middle stage between egalitarian
societies and chiefdoms.

In order to investigate the exchange system during
the Jomon period, an example of exchange from a
transegalitarian society should be used for com-
parison, as social development and exchange are
correlated. For example, in the Kula exchange sys-
tem in Melanesia, leaders made great efforts to col-
lect valuables such as necklaces and bracelets for ex-
change (Malinowski 1922). It is apparent that this
kind of exchange needs inter-village networks and

ABSTRACT – While the exchange of material goods and techniques is thought to be the main reason
for the existence of exotic materials at Jomon sites, it is not clear what kind of exchange occurred.
I propose that feasting could be one of the reasons for the diffusion of material goods and even tech-
niques. As feasting is connected to activities such as exchange and ritual, feasting remains could be
an indicator of exchange. This paper uses exotic materials and feasting remains to analyze the di-
stribution of goods, using ethnographic data related to ritualized exchange and feasting.

IZVLE∞EK – ∞eprav pojav eksoti≠nih dobrin na Jomonskih najdi∏≠ih pogosto razumemo kot posledico
menjave, ne vemo za ka∏ne vrste menjavo je ∏lo. Gostije so lahko eden poglavitnih medijev ∏iritve
dobrin in tehnik. ∞e torej gostije lahko pove∫emo z rituali in z menjavo, potem so ostanki gostij lahko
poglavitni vir za preu≠evanje menjav. V ≠lanku analiziram distribucijo dobrin s pomo≠jo etnograf-
skih primerov ritualizirane menjave in gostij ter ostankov gostij in eksoti≠nih predmetov.

KEY WORDS – Jomon; Japan; exchange; ritual; feasting



Takamune Kawashima

206

leaders to maintain this type of
relationship. Although some
rituals may have been held to
maintain inter-village relation-
ships in the Jomon period, it is
difficult to recognize such rela-
tionships by their material re-
mains. In order to solve this
problem, it is helpful to consid-
er the rituals and feasts invol-
ved in the exchange process.
Evidence of the rituals and feasts which were part
of exchange activities would have been left at the
sites. Therefore, feasting could be an indicator of ex-
change. In larger scale feasting, usually guests from
other villages are invited (Hayden 2001). According
to the ethnography of the potlatch on the Northwest
coast of North America, valuables such as gifts and
food were prepared for guests from different villages
(Birket-Smith 1967; Hayden 1995; Kan 1989). After
that, the guests had to repay such gifts at another
potlatch. Repeating such ceremonies, gifts could be
distributed within the area. Although the aim of pot-
latch is not exchange, this case may explain how
the patterns of pottery and exotic goods were diffu-
sed over a broader area. As feasting is one of the
aspects of the potlatch, it could represent the foun-
dation of inter-community relationships, as well as
intra-community socio-political organization.

In this paper, I will argue that feasting could be ano-
ther cause for the diffusion of material goods and
even techniques. At archaeological sites, it is difficult

to recognize each ritual, but there could be an accu-
mulation of ritual and feasting remains, because
feasting requires more food than is usually consu-
med. Evidence of feasting is recognized by food pro-
cessing facilities, special hearths, charcoal, animal
bones, botanical remains and so on (Hayden 2001.
Tab. 2.1; Kawashima 2007). Although these features
are reported from sites in the Late and Final Jomon
period, they have not been recognized as evidence
of feasting. I will look for the remains of ritual and
feasting in Jomon sites and try to investigate the ex-
change system, focusing on the Late to Final Jomon
period (Fig. 1).

The social function of feasting

Jomon society could be categorized as a transegali-
tarian society. The social function of feasting in trans-
egalitarian societies is described by Hayden (1995).
He classified transegalitarian society into three types:
despot communities, reciprocator communities, and
entrepreneur communities. In despot communities,

the scale of feasting is small, and
the food is mainly served as
wealth. Although this case does
not show individual contribu-
tions, feasting already functions
as a tool for mobilizing surpluses
(ibid. 38–39). Feasts in recipro-
cator communities can mobilize
more surpluses and expect more
benefit (ibid. 47). Entrepreneur
communities perform competi-
tive feasts, such as the potlatch
on the Northwest coast of North
America (ibid. 51). The types and
function of feasting are thought
to increase with its extent and de-
velopment (Hayden 2001). Feas-
ting has various purposes and
functions. It can be also seen as
a tool for the manipulation of
wealth based on surpluses and

14C-date(year BP) year cal BC Duration

Final Jomon 3000–(2400) 1260\1230\1220–(410) (c. 810–850)

Late Jomon 4050–3000 2580\2510–1260\1230\1220 c. 1250–1360

Middle Jomon 4800–4050 3630\3550–2580\2510 c. 970–1120

Early Jomon 6300–4800 5300–3630\3550 c. 1670–1750

Earliest Jomon 9800–6300 9250–5300 c. 3950

Incipient Jomon 13 000–9800 13 680–9250 c. 4430

Tab. 1. Radiocarbon dates of the Jomon period (after Taniguchi 2001.
Tab. 1).

Fig. 1. Location of sites mentioned in the paper.
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prestige goods. While there is competition for power
within a community, large scale feasting includes
guests from other communities. Apart from ex-
change, funerals and weddings are good examples
of large scale feasting, where we can expect archaeo-
logical remains and the transportation of gifts such
as prestige goods and food. As a result, goods must
have been transferred, even if exchange itself was
not the main purpose.

The mechanism of Kula exchange

A brief explanation of Kula exchange based on Mali-
nowski is described as follows (Malinowski 1922).
Kula exchange was observed in the eastern part of
New Guinea, and is known as ritualized inter-tribal
exchange. In this area, social structure is recognized
as one of the most stratified in Melanesia. Especially
in the Trobriand Islands, leaders have influence over
some villages. Generally, high ranking people parti-
cipate in Kula exchange, and the partnership of Kula
between two men lasts for a lifetime. The main trea-
sures of Kula exchange are mwali (bracelet) and
soulava (necklace), which are transported in oppo-
site directions. Soulava always moves clockwise,
and mwali rotates counterclockwise among the vil-
lages. There is no direct exchange of mwali and sou-
lava at the same time in a village, so two expeditions
are needed for one set. In order to obtain honour, the
Kula members may not keep these treasures for a

long period. The transfer of mwali and soulava is in
the focus when the Kula exchange is described, but
in fact various goods are simultaneously transferred
as gifts. In addition, during the expeditions, visitors
acquire shells for making beads by themselves. It is
notable that many kinds of goods were circulated
through or along the Kula exchange network.

The whole process of Kula contains various rituals,
which include exchange, gift giving, feasting, and so
on. Once a Kula expedition is proposed, all the ca-
noes must be repaired or rebuilt instead of using the
old canoes. This is recognized as the first part of a
Kula. In the canoe building stage, feasting can be
observed at events such as the felling and moving of
trees to a village (ibid. 129), launching (ibid. 147),
and the trial run of new canoes, which is combined
with a preliminary exchange of Kula (ibid. 164–
165). Most of these activities are held within a vil-
lage, but neighbouring villages give gifts for the trial
run. Even before the expeditions, there are some op-
portunities for exchange. During the expeditions,
treasures and food are given to the visitors. In the
case of the Trobriand natives, who due to prohibi-
tion, do not eat food from the Dobuans, their Kula
partner, but Dobuans can obtain food in the Trobri-
and Islands. Besides the exchange, a funeral is one
of the most important events for a Kula partner. The
host invites the partners to the funeral where there
is feasting and food distribution. This shows that the

Fig. 2. Ritual artefacts from the Akagi site (1–3 stone rods: After Araya et al. 1988.Fig. 348; 4–5 clay ear-
rings; ibid.Fig. 316; 6 owl-faced figurine; ibid.Fig. 333; 7 snow-glassed figurine; ibid.Fig. 339).
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Kula partners are not merely
exchange partners, but have
important social relationships
beyond exchange.

The food for feasting is based
on the cultivation of yam,
which is the staple in this
area. The harvest is usually
greater than the amount con-
sumed, which is apparent be-
cause of there is yam storage
and an indication that people
could not consume all the
preserved yams (ibid. 169–
170). Pigs are also important
for ritual and feasting.

Ritual and feasting in the
Jomon

I will outline the evidence of ritual and feasting from
the Akagi site, the Kinsei site, and the Tenjimbara
site, which are located in Kanto district (Fig. 1). At
these sites, ritual objects such as clay figurines, clay
earrings, and stone rods were found (Fig. 2). On the
other hand, most other sites rarely yield ritual ob-
jects. It seems that in Jomon society, archaeological
sites can be divided into at least two types, according
to ritual activity. As a large number of figurines were
uncovered from Jomon sites, and figurine types were
sensitive to influence from other cultures, they are

suitable for use in the analysis of feasting and ex-
change activities. Stone rods must have been invol-
ved in exchange, as material for stone rods was li-
mited. Stone rods were widely distributed in the
Kanto district, even in areas where stone objects
were not produced. Finished stone rods could be
produced near a quarry, and then transferred. Geo-
graphical conditions influence the number of stone
rods which accumulated at a site, but I suggest that
human activity was important in the diffusion of
such ritual objects.

Fig. 3. Site Plan of the Akagi site (after Araya et al. 1988.Fig. 91).

Fig. 4. Site Plan of the Kinsei site (after Niitsu et al. 1989.Fig. 158).
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The Akagi site
The Akagi site is located on the northwest of the
Omiya tableland (Araya et al. 1988) (Fig. 1), at ap-
proximately 14m above sea level. This site can be di-
vided into different areas, such as the residential
area, ritual area and central space (Fig. 3). Most of
the ritual artefacts were found accumulated in one
place, which is approximately 3m in diameter, and
consisted of pebbles and boulders (Tab. 2). This
could be recognized as a place connected with ritu-
al activity. Near this accumulation, the distribution
of almost intact elaborate pottery was concentrated
in an area approximately 15m in diameter. It is ap-
parent that the number of ritual artefacts is concen-
trated in this accumulation.

The Kinsei site
Pit dwellings of the Late and Final Jomon were un-
covered at the Kinsei site, where 233 figurines, 560
earrings, 133 stone rods were uncovered (Niitsu et
al. 1989) (Fig. 4). This site is located in the moun-
tains, approximately 760 to 780m above sea level.
The site is close to the source of materials which
were used for stone artefacts and stone structures.
It is also remarkable that a number of clay earrings
were found. This site is located in mountains
where stone was quarried. Stone objects in-
cluding rods and clay figurines were disco-
vered. While some of the stone structures
are related to graves which were construc-
ted during the Late Jomon, others are recog-
nized to be connected to rituals. A figurine
which is influenced by northern culture was
found with stone rods at a stone structure
which belongs to the Final Jomon. Stone
structures for ritual were used in the Final
Jomon and possibly in the Late Jomon. A
large number of artefacts were connected to
the area of stone structure 1, which is over
60m long, where 41 figurines, 91 earrings,
and 22 stone rods were discovered. As stone
structure 1 can be considered a complex of
structures, these artefacts must have accu-
mulated over a long period. As at the Akagi
site, compared to neighboring sites, the Kin-
sei site yields more clay figurines (Fig. 5).
Not only figurines, but other ritual artefacts
were apparently abundant at this site.

The Tenjimbara site
At the Tenjimbara site (Fig. 6), 40 clay figu-
rines and 40 clay earrings, and 61 stone
rods were uncovered, and 74 stones which
resemble stone rods were also found (Dai-

kuhara et al. 1994a; 1994b). The combination of ri-
tual artefacts is almost the same as at the Akagi and
Kinsei sites, but stone rods are dominant. There are
stone graves which belong to the Late Jomon, and
stone structures which were constructed mainly in
the Final Jomon. In the Final Jomon, stone structures
were grouped close together, surrounded by a shal-
low ditch and a bank. As some stone structures were
connected to surrounding post holes, it is possible to
imagine a superstructure covering the stone struc-
tures. These ritual structures could have been used
repeatedly and for multivarious purposes.

Feasting
After the Late Jomon period, food processing facili-
ties were constructed near freshwater springs to leach

figurine stone rod earring
accumulation

48 18 11of ritual artefacts
accumulation

1 1 8of elaborate pottery
total number 86 36 57

Tab. 2. The number of ritual artefacts from the
Akagi site.

Fig. 5. The distribution of clay figurines around the Kinsei
site (after Niitsu et al. 1989.Fig. 3).
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horse chestnuts, where an accu-
mulation of nut shells is often
found. In the Akagi site, in the
lowest point of the excavated
area, a part of the food process-
ing facility which extends to the
lowland area was located at the
freshwater spring. In the spring,
wooden parts and small amounts
of nut shell were uncovered. In
this site, the area of concentra-
tion of elaborate vessels can be
recognized as a place related to
rituals, and these vessels may
have been used for serving food.

At the Kinsei site, it is notewor-
thy that a pit was found from
which the jawbones of 138 indi-
vidual wild boar, mostly year-
lings, were recovered (Kaneko
1989). As there were some layers
of dark soil in this pit, not all the boar were con-
sumed at the same time. This is an extreme exam-
ple, but it is generally reported that the soil of the
Final Jomon period contains small fragmented bones,
besides burned soil and charcoal. These features,
which were not observed before the Late Jomon,
imply an increase in food production for special oc-
casions, which supports an increase in feasting (Ka-
washima 2007).

The correlation between ritualized exchange
and feasting in the Jomon

As mentioned elsewhere, the distribution of clay fi-
gurines at different sites in the same period was not
even (Kawashima 2005). Sites with and without
clay figurines co-existed in the same period. In the
Omiya tableland, which is approximately 35km long
and 20km wide, at least 280 figurines from the
Angyo period were uncovered from 25 out of 76
sites. In the area around the Akagi site, not only the
number of figurines, but also the quality was found
to be uneven. The Akagi site yielded the largest num-
ber, and at the same time yielded examples
which were influenced by northern Japan.
Such figurines are larger than the indige-
nous ones and have a hollow structure.
Compared to those found at other sites,
those from the Akagi site are more elabo-
rate and closer to the original shape of this
type. The percentage of exotic examples at
the Akagi site is much higher than at other

sites which yielded figurines in this area. The figu-
rines themselves may not have been exchange ob-
jects, but information about making them would
have been gained through exchange networks.

Comparing the Utaya site and the Sasara site (Fig. 7,
Tab. 3), which yielded a relatively large number of
clay figurines, the Akagi site contains more, and the
ratio of Snow-glassed figurines is higher. The Snow-
glassed figurines uncovered from the Omiya table-
land were thought to have been made in the Kanto
region, because the pattern and decoration are diffe-
rent from the original ones (Kaneko 1993). There-
fore, information on the structure and pattern for
copying this type must have been transmitted to par-
ticular settlements.

As well as clay figurines, stone rods should also be
examined, as they were transported from produc-
tion sites. The distribution of stone rods is as un-
even as the distribution of clay figurines. At each of
the three sites, six to seven kinds of material were
found. Chlorite schist was the most common mate-

Tab. 3. The ratio of exotic (Snow-glassed) figurines of the
three sites.

Total number Total number Percentage of

of figurines of exotic figurines exotic figurines

Akagi 86 28 32.6

Sasara 43 2 4.7

Utaya 42 1 2.4

Fig. 6. Stone structures at the Tenjimbara site (after Daikuhara et al.
1994b).
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rial for stone rods, but the percentage va-
ries (Tab. 4). The Akagi site is located clos-
er to a quarry, which is 40km to the west.
Because it is not far between the Akagi site
and the other two sites, they shared the
custom of using stone rods and there must
have been various exchange routes.

Earrings are usually found in the mountainous re-
gions, rather than on the plain where the Omiya tab-
leland is located. While the Akagi site is closer to the
mountainous region, approximately 100 fragments
of earrings were uncovered from the Sasara and
Utaya sites (Tab. 5). It is uncertain whether the ear-
rings were brought to the sites through exchange,
but even if they were made at the sites, the design
must have been acquired from other sites. A type of
decorative earring may have been brought from
other settlements. At the concentration of the pot-
tery at the Akagi site, these kinds of earring were
uncovered in pairs (Fig 2: 4–5).

The distribution of artefacts shows a tendency of
some settlements to have more power to collect par-

ticular artefacts both quantitatively and qualitatively.
On the other hand, as a small number of ritual arte-
facts are distributed at the other sites, there must
have been a relationship between the two kinds of
sites. Although the exchange system was not com-
pletely the same as the Kula, it appears that settle-
ments were uneven in terms of access to prestige
goods. We can see only a part of the result of activi-
ty in the past, but it is possible to assume the exis-

tence of inter-village networks and exchan-
ges which were connected to feasting and
based on personal connections between lea-
ders.

As I mentioned above, because feasting is
strongly connected to ritual, it is possible to
assume that rituals with guests from other
settlements were held, and that networks
were constructed on such occasions. Accor-
ding to the evidence of ritual activity and
feasting, a ritualized exchange system could
have developed in the Late to Final Jomon
period, which was still at the stage of reci-
procity. The argument in this article is
based on the hypothesis that feasting is ob-
served universally in various societies and
that the development of feasting and social
complexity are correlated. The Kula ex-
change shows that exchange activity in-
cludes rituals and feasting. In the Late and
Final Jomon period, ritual activities were
not carried out in all but in particular settle-
ments. The goods and the information
would have been accumulated once in the
‘core’ settlement, such as Akagi site, and
then exchanged in the region. This does
not mean ‘redistribution’, because there is
no evidence for the existence of chiefs and

Tab. 4. The ratio of chlorite schist at the three sites.

Total number Total number Percentage

of stone rods of chlorite schist of chlorite schist

Akagi 36 30 83.3

Sasara 47 23 48.9

Utaya 37 16 43.2

figurine stone rod earring

Akagi 84 36 57

Sasara 43 47 100

Utaya 42 37 95

Tab. 5. Number of artefacts from the three sites.

Fig. 7. Archaeological sites in the Omiya tableland (after Ka-
washima 2005.Fig. 3–4).
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associated power in the whole exchange process.
Stone rods and a particular type of earring would
have been exchanged, and the technique and design
of figurines could have been transferred through the
‘core’ settlements. As the increase of the size and fre-
quency of exchange could be evaluated by ritual and
feasting, I propose the evidence of ritual and feast-
ing from the Jomon sites. The emergence of food
processing facilities in the Late Jomon is not neces-
sarily correlated to population growth, because the
number of pit dwellings decreased in this period.
Therefore, food processing facilities are not used
only for the minimum usual consumption of food,
but also used for atypical consumption, and the
amount of animal bones uncovered from the Late
and Final Jomon sites increased, which is observed
not only at the sites located in the mountains, but
also those on the plain. Pits containing animal bones,
like those at the Kinsei site, were found, and small
fragments of animal bones were observed in the
dark soil. These characteristics of the Late and Final
Jomon could be recognized as contributing to feast-
ing activities.

Conclusion

My suggestions in this paper do not mean that the
exchange system in Jomon society was same as the
Kula exchange, but I consider that there could be si-
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milarities. The treatment of ritual and feasting which
are observed in the various societies could be an
indicator of inter-village relationship during the Jo-
mon period. In fact, stone rods, a particular type of
earring, and the design of Snow-glassed figurines
were brought from other settlements and accumu-
lated at a site in the Omiya tableland. Like Kula ex-
change, commodities also could have been distrib-
uted through networks mediated by ritual and feas-
ting in the Late and Final Jomon. It has not been cla-
rified that Jomon society achieved social complexity
at the same level as Kula communities, but the evi-
dence of feasting in the Jomon implies the develop-
ment of social complexity to some extent. Exchange
in transegalitarian societies is a candidate for com-
parison with the Jomon. It is necessary to consider
ritualized exchange in order to investigate the ex-
change system in Late and Final Jomon period.
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Introduction

In many regions, the Neolithic and Bronze Age saw
the flourishing of curvilinear ornamentation in de-
corative art – in particular, in pottery decoration.
One of most widespread motifs was the spiral, which
in its various techniques, configurations and compo-
sitional derivations, appeared on ceramic vessels in
Central and Mediterranean Europe (Bogucki 1995;
Manson 1995), Northern Africa (Spenser 1997),
East Asia and Far East (Chen Chunhe et al. 1995;
Kobayashi 2004; Okladnikov 1981; 1984).

In publications considering prehistoric, ancient and
traditional decorative arts, the description and sys-
tematization of spiral patterns are usually suggested
in general and approximate terms. Usually, spiral fi-
gures are identified as certain visual images and sym-
bols, such as ‘S-shaped figure’, ‘C-shaped figure’, ‘8-
shaped figure’, ‘ε–shaped figure’, ‘running wave pat-
tern’, ‘volute pattern’, ‘weather horns pattern’, and

‘scroll design’ (Ivanov 1962.347, 349, 353; Kahsina
1977.138–140; Kyzlasov and Korol 1990.22, 49, 53;
Kobayashi 2004.43, 48; Myl’nikova 1999.61; She-
pard 1985.255–305; Simonov 1995.32–34). In terms
of semantics, the spiral pattern is associated with
ideas of movement, dynamics, change (Malyavin
2001.484; Rybakov 1994.51, 195; Shepard 1985.
302–304). In some cases the spiral is interpreted as
a solar symbol (Yablan 2006.56).

This paper continues the subject of spiral motifs in
prehistoric decorative art, and considers ornamental
patterns in terms of geometry. Mathematical approa-
ches to the characteristics and study of ornamental
forms – in particular, past and traditional ones – con-
ducted since the 1920s and 30s are restricted mostly
by the application of the laws of symmetry as one of
the basic properties of organic and non-organic na-
ture (Birkhoff 1933; Shepard 1948; 1985.259–305;

ABSTRACT – The paper focuses on the investigation of East Asian and Far East Neolithic spiral pat-
terns, with the application of some mathematical principles. The basis of the research is published
data on pottery assemblages from Japan, Eastern China, and the Amur River basin from the 6th to
the beginning of the 1st mil. BC. We suggest a descriptive order of spiral patterns based on the typo-
logy of spiral figures used in geometry. This approach permits us to see the regional and cultural
diversity of Neolithic spiral patterns within the research area.

IZVLE∞EK – V ≠lanku se ukvarjamo z matemati≠nimi principi vzhodnoazijskih in daljnevzhodnih spi-
ralnih vzorcev. Raziskava temelji na objavljenih zbirih lon≠enine iz Japonske, vzhodne Kitajske in
obmo≠ja reke Amur od 6. do 1. tiso≠letja p.n.∏. V ≠lanku predlagamo opis in razvr∏≠anje spiralnih
vzorcev na podlagi tipologije spiral v geometriji. Skozi ta pristop lahko opazujemo regionalno in kul-
turno raznovrstnost neolitskih spiralnih vzorcev na ∏tudijskem obmo≠ju. 
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Sturrok 2003; Yablan 2006). In ca-
ses of curvilinear ornamentation, it
seems to be productive to use some
principles of the graphic construc-
tion, description and systematization
of curvilinear figures used in geome-
try and algebra (Pedoe 1979). The
paper presents the results of apply-
ing these principles to the study of
the spiral as a particular case of a
curvilinear figure, and spiral patterns
on the Neolithic pottery of East Asia
and the Russian Far East.

The archaeological framework of our
research includes the Jomon culture
of the Japanese archipelago, the
Yangshao cultural community in East
China, and the Neolithic cultures of
the Lower Amur River basin in the
Russian Far East (Fig. 1). The re-
search database is comprised of pub-
lications consisting of drawings and
photographs of ceramic vessels deco-
rated with spiral patterns (Aikens
and Higuchi 1982; Catalogue…
1999; Chen Chunhe et al. 1995;
Chzhang 1984; Fukuda 2007; Ka-
shina 1977; Kobayashi 2004; Ok-
ladnikov 1981; 1984; Pearson 1992;
Skarpari 2003; Yamanouchi 1964). The instrumen-
tal supplement of computer graphic processing
(Adobe Photoshop and CorelDraw programs) was
applied for the correct processing of the published
data and presentation of the images of spiral figures.

The spiral as a geometrical figure

Spirals (from Lat. spiro – coil) are lines curved
around a certain fixed point on a plane or a certain
axis in space. Plane spirals are geometrical figures
formed by rotating and moving any point. The
direction of the movement is a basic characteristic
of the spiral. Four mathematical, or algebraic, types
of plane spiral figure are recognized. They are the
Archimedes spiral, the logarithmic spiral, the clo-
thoid spiral, and the spiral formed by the connec-
tion of semi-circular arcs (like the Chinese yin-yang
symbol). Each type is bound by certain geometrical
rules and has a distinctive appearance (Fig. 2).

The Archimedes spiral was described by Archime-
des in the 3rd century BC. Its algebraic formula gi-
ven in polar coordinates is:

p = aϕ
A spiral of this type looks like a coiled line turning
away from or towards a certain point on the plane.
The distance between the spiral’s coils is constant
(Fig. 2.1).

The logarithmic spiral was described Decart and
Bernulli in the 17th century. Its algebraic equation
formula given in polar coordinates is:

p = aekϕ

A spiral of this type is constructed by regularly in-
creasing the distance between coils (Fig. 2.2).

Logarithmic and Archimedes spirals are similar to
the structures of some animal and plant forms. For
instance, the logarithmic spiral’s configuration is
characteristic of the shell structure of certain kinds
of cephalopod and gastropod mollusks (Hadorn
and Wehner 1986). The configuration of the Archi-
medes spiral looks very like the coiled pattern of the
upper part of a fern shoot (Atlas 1980.333). The idea
that certain natural forms might have been models
for the construction of ornamental patterns in the
Paleolithic and Neolithic has been advanced by some

Fig. 1. Map of the research area: 1 – Japanese archipelago; 2 – East
China, Huanghe River basin; 3 – Lower Amur River basin. 
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researchers (Yablan 2006.52–179). In respect of di-
rection, we distinguish right-oriented and left-orien-
ted Archimedes and logarithmic spirals. After turning
a spiral figure through 180°, the direction remains
the same.

A clothoid spiral figure represents the plastic con-
nection of two symmetrical branches directed op-
posed (Fig. 2.4). The configuration of branches cor-
responds to the Archimedes or logarithmic spiral.
The term clothoid was introduced in 20th century by
the Italian mathematician Chezzaro as an analogy to
the Ancient Greek mythological character Clotho –
the goddess of fate, winding the thread of human life
around a spindle (information from www.liceotosi.
va.it/matehelp/sportello). The clothoid spiral corres-
ponds to the image of the well-known ornamental
‘running wave’ pattern. The parametric equations
for a clothoid spiral are:

Considering the clothoid figure as an ornamental
motif, we suggest establishing two descriptive char-
acteristics. The first is the direction of movement
indicated by the line which is tangential to both
branches passing through the connecting stretch.
The direction from left to right corresponds to the as-
cending clothoid; the opposite direction corresponds
to a descending clothoid. Another characteristic is
the angle of tangent inclination relative to the con-

ventional horizontal axis of the
clothoid. The angle depends on
the distance between the clo-
thoid’s branches.

A spiral formed by the con-
nection of semi-circular
arcs described by Albrecht Dü-
rer in 16th century differs from
other spiral figures types by its
method of formation (Pedoe
1979.35–36). This spiral has
to be constructed in an instru-
mental-mechanical, or circular
way, but not by means of a ma-
thematical formula. Certain va-
riants of this spiral are deter-
mined by the length of semi-
circular arcs (Fig. 2.3). This fi-
gure is an analogue of the well-
known yin-yang symbol, in Chi-
nese the t’ai chi, or ultimate

(Williams 2003.385). These mathematical types of
plane spirals are applied to the systematization of
the variety of spiral patterns on Neolithic pottery in
East Asia and the Far East.

Spiral motifs on Neolithic pottery in Japan

The Neolithic Jomon culture existed in Japan from
13 600 to 900 BC, according to the most recent data.
It is divided into six periods, which are defined in
great measure in terms of changes in pottery deco-
ration and patterns (Kobayashi 2004). Even quite ar-
chaic pots from the Incipient Jomon period (13 600–
9200 BC) are in some cases designed with the sim-
plest ornamental compositions, while the most in-
tensive development of vessel decoration began in
the Early Jomon (5300–3500 BC). The potteries of
the Early, Middle, Late and Final periods are deco-
rated by quite variegated compositions, including
straight lines and curvilinear elements and motifs.
Pottery decoration was done by cord-impression, in-
cising, grooving, relief application, some kinds of
stamping, and carving. Each period produced its spe-
cific combination of techniques, while cord-impres-
sing remained the main technique from the begin-
ning to the end of Jomon culture.

The spiral motif on Early Jomon pottery

It seems likely that the spiral motif first appeared
in Jomon pottery decoration in the Early period. In
some cases we can see only amorphous spiral-like

  

x = a cos
0
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∫ πu
du
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2
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Fig. 2. Mathematical types of spiral figures: 1 – Archimedes spiral; 2 – lo-
garithmic spiral; 3 – spiral formed by the connection of semi-circled arcs
(yin-yang symbol); 4 – clothoid spiral; 5 – descending clothoid spiral
(left); ascending clothoid spiral (right); 6 – determinaiton of direction
and inclination angle of tangent line in clothoid spiral.
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elements (Fig. 3.3). In other cases, the completed
spiral figures are presented in a vessel’s decoration
(Fig. 3.1–2). The type of figure is usually like an
Archimedes spiral. The technical means of spiral de-
coration are mainly cord-impression and sometimes
incision. The flexibility of cords was appropriate for
producing spiral patterns. According to published re-
cords, spiral figures form horizontal band composi-
tions. Two kinds of Archimedes spiral type are dis-
tinguished – right-oriented and left-oriented. There
are spirals formed by 1.5–2 coils and by 5–7 coils.
An interesting case of multi-coiled spiral ornamenta-
tion is presented on a ceramic vessel of Moroiso style
from Tenjin, in Yamanashi Prefecture (Kobayashi
2004.38, Fig. 3.13). The upper part of the vessel has
a wide horizontal band as the dominant, which is
formed by joining two left-oriented Archimedes spi-
rals. The way the spiral combine produces the illu-
sion of mirroring. The technique of ornamentation
is cord-impression (Fig. 3.1). Another case is a hori-
zontal band formed by alternating left-oriented and
right-oriented Archmedes spirals – this pattern is on
a vessel from a site near Fukuoka, Saitama Prefecture
(Yamanouchi 1964.Pl. 43).

Certain Early Jomon pottery samples present two
linked Archimedes spirals joined by a curved plastic
line similar to a clothoid spiral figure (Fig. 3. 2). For
instance, the horizontal band composition formed
by these figures is found on a ceramic vessel from a
site near Yudza, in Yamagata Prefecture (Yamanou-
chi 1964.Pl.42).

The spiral motif on Middle Jomon pottery

Spiral motifs developed further during the Middle
Jomon period (3500–2500 BC) in local pottery styles
called Kasory E, Kaen (Flame-like), Atamadai, Middle
Daigi and others (Aikens and Higuchi 1982.137–
156; Kobayashi 2004.42–49; Yamanouchi 1964.Pl.
78, 79, 82–85). In general, these styles demonstrate
great variability in decorative composition and tech-
nique. The decoration or ornamentation, including
spiral motifs, were mainly produced by appliqué re-
lief over a background of cord impressions. There
are spirals of several types: Archimedes, logarithmic,
and clothoid (Figs. 4 and 5). Given the data from
publications, we can suppose that the Archimedes
spiral occurs in pottery more frequently than other
types (Fig. 4. 3, 4). A logarithmic spiral is identified
clearly in some cases only (Fig. 4. 1). The series of
pottery samples shows a figure which appears to be
intermediate between Archimedes and logarithmic
spirals, especially when the spiral is formed by 1.5–

2 coils (Fig. 4. 5, 7). Combining different spiral types
in the same composition is common (Fig. 4. 1, 2, 6).

The figure of an Archimedes or logarithmic spiral
may be used as a basic motif in ornamental compo-
sition (Fig. 4. 1–6), or as additional, or accenting one,
if the composition includes other more representa-
tional motifs (Fig. 4.7). In first case, the figures of Ar-
chimedes or logarithmic spirals form motifs of band
type ornament. Ornamental bands usually have a
horizontal orientation and are located in the upper
part of the vessel. The composition may be organi-
zed by a simple parallel transition, or replication of
a spiral figure along the horizontal axes (Yamanou-
chi 1964.Pl. 82, 107), or alternating left-oriented and
right-oriented spirals similar to the principle of mir-
roring (Yamanouchi 1964.Pl. 109, 144). Spiral figu-
res forming horizontal bands are sometimes linked
together by a direct horizontal or slightly inclined
line that gives the effect of a permanent pattern (Ya-
manouchi 1964.Pl. 82, 84, 107, 109). In some cases,
ornamental band compositions consisting of Archi-
medes or logarithmic spirals are vertical (Fig. 4.1). It
may be noted that the principle of the vertical dis-

Fig. 3. Spiral patterns on Early Jomon pottery, Ja-
panese archipelago (1 – Kobayashi 2004.38; 2, 3 –
Yamanouchi 1964. Pl. 42, 43). 
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position of ornamental motifs and elements was
known in the pottery-making tradition of the Early
Jomon period. For instance, ceramic ves-
sels of Ento type were designed with ver-
tical zones filled in cord impressions of
various kinds (Yamanouchi 1964.Pl. 32,
33). Obviously, the manner of orienting
ornamental patterns vertically survived
during the Middle Jomon period, but in
another decorative context. Interesting
cases are the compositions formed by
combining large and small Archimedes or
logarithmic spiral figures (Fig. 4. 1, 2).

The clothoid spiral type seems to be an
infrequent motif on Jomon pottery of the
Middle period. In particular, the pottery
of Kasori E style shows some samples of
clothoid spiral motif (Kobayashi 2004.43,
Fig. 3.16). Spiral figures produced in re-
lief appliqué technique have a horizontal
orientation forming the band composi-
tion. The specific feature of the clothoid
spiral is that its branches are separated

one from another by some in-
terval or distance. The angle of
tangent inclination is around
20–40°. This gives the impres-
sion of a ‘fluent’, long-drawn
spiral (Fig. 5 ).

The spiral motif on Late
and Final Jomon pottery

The late (2500–1200 BC) and
Final (1200–900 BC) Jomon
periods are characterized by
significant changes in pottery-
making standards. The pottery
assemblages from Late and Fi-
nal Jomon sites provide evi-
dence of improving techni-
ques and technology, increas-
ing diversity of shapes, and
new tendencies in ceramic ves-
sel decoration. Ornamental
motifs and compositions mar-
ked by esthetic perfection cor-
relate finely with the vessel’s
shape. Ornamentation techni-
ques include incising and gro-
oving, low relief application,
carving, and cord-impressing
(Aikens and Higuchi 1982.

164–182; Kobayashi 2004.40, 42–49; Pearson 1992.
73–75).

Fig. 4. Spiral patterns on Middle Jomon pottery, Japanese archipelago
(1, 2 – from Kobayashi 2004.44, 46; 3, 4, 5 – Catalogue 1999.11; 6, 7 – Ya-
manouchi 1964.Pl. 122, 112). 

Fig. 5. Spiral patterns on Middle Jomon pottery, Japanese ar-
chipelago (1, 3 – from Kobayashi 2004.43; 2 – Yamanouchi
1964.Pl. 139).
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Curvilinear ornamentation appears on the pottery
of local types: Horinouchi, Final Angyo, Kamegaoka,
and others (Aikens and Higuchi 1982.164–179; Fu-
kuda 2007.25–71; Kobayashi 2004.40; Yamanou-
chi 1964.Pl. 15–264). Published records show a se-
ries of curvilinear figures which are associated with
Archimedes and logarithmic spirals or their interme-
diate forms. The configuration and compositional
pattern of spiral motifs share characteristics with the
same spiral types of the Middle Jomon (Fig. 6). The
2–2.5-coiled spiral figure predominates, while in cer-
tain cases the spiral may be formed of 5 to 6 coils
(Catalogue…1999.47, Fig. 1; Yamanouchi 1964.Pl.
164, 178, 181, 191). Archimedes and logarithmic
spiral figures form horizontal or, more rarely, verti-
cal band compositions by parallel transition or mir-
roring (Catalogue…1999.29, Fig. 3, 31, Fig. 1; Yama-
nouchi 1964.Pl. 178, 181) (Fig. 6. 1–3). Sometimes
the spirals may be combined with other elements
and motifs to forming an ornamental composition
(Pearson 1992.97, Fig. 47, 99; Yamanouchi 1964.
Pl. 164) or in some cases may be used as an additio-
nal accenting motif (Aikens and Higuchi 1982.144,
Fig. 3.26; Yamanouchi 1964.Pl. 112) (Fig. 6. 4).

The clothoid spiral as an ornamental motif saw sig-
nificant development during the Late to Final Jomon
(Fig. 7). In most of cases, the configuration of clo-
thoid figures is close to the clothoid of the Middle
Jomon in its fluent, long-drawn line. The angle of tan-
gent inclination to the horizontal axes of clothoid
figures varies from 15° to 35°. In a few cases a com-
pact, or ‘expressive’ clothoid, where the small dis-
tance between the branches may be noted. Accor-
ding to published records, there are several compo-
sitional variants of the clothoid spiral pattern. The
first is a band of running wave type spirals combi-
ned to produce an effect of permanent movement.
Usually the ornamental band is oriented horizon-

tally (Fig. 7.2 ,3, 4). For instance, ceramic bowl from
the site at Kainohana, Final Jomon period, is decora-
ted with a wide band of incised, descending clothoid
spirals (Catalogue… 1999.33, Fig.4). An ornamental
band composition formed of incised ascending clo-
thoid figures is located in the mouth of a footed bowl
from the Korekawa site, Final Jomon (Pearson 1992.
107). There are some similar cases (Yamanouchi
1964.Pl. 209, 250, 252). One kind of ornamental
composition has a horizontal band of separate clo-
thoid spiral figures located at an angle to band’s
axes. This decoration was produced by incision, or
incision in combination with carving (Fig. 7.5, 6). In
rare cases, one can fix the vertical disposition of the
clothoid spiral pattern on the vessel body (Fig. 7. 1).

The clothoid spiral was sometimes an accentuating
element in an ornamental composition. Thus, the
teapot-shaped vessel from Final Jomon site near
Edosaki, in Ibaraki Prefecture, is decorated with a
wide zone of incised meanders. The finest incised
clothoid spiral figures are included in a total compo-
sition as ‘enlivening’ details. (Yamanouchi 1964.
Pl. 185).

Spiral motifs on Neolithic pottery in eastern
China

The Yangshao culture was discovered in the Huang-
he River basin in the 1920s. The investigation of ar-
chaeological sites abundant in various cultural re-
mains provided information of great value for under-
standing the Neolithic of East and Central China. The
pottery was recognized as the most remarkable fea-
ture of Yangshao culture. A developed technology,
significant morphological diversity and surprisingly
colorful and complicated decoration are distinctive
features of Yangshao ceramic vessels (Chen Chunhe
et al. 1995.25–35; Kashina 1977).

Fig. 6. Spiral patterns on Late and Final Jomon pottery, Japanese archipelago (1, 2, 3 – from Catalogue
1999.29, 31, 47; 4 – Yamanouchi 1964. Pl. 202). 



Spiral patterns on the Neolithic pottery of East Asia and the Far East

221

After the discovery of Yangshao culture, a series of
closely related Neolithic cultures in a general chro-
nological framework from the end of the 5th to the
end of 3rd mil. BC was recognized within the vast
area of the Huanghe basin. These are the Machayao
and Daven’kou cultures, and some others (Chzhang
1984; Kuchera 1977; Scarpari 2005.154, 155, 215).
Neolithic pottery was decorated with polychrome
and monochrome painting on polished walls. Black,
brown, white, and green colors were produced from
mineral pigments. Ornamental traditions are charac-
terized by a great diversity of elements, motifs, and
compositional schemes. Curvilinear motifs – spirals,
in particular – were widespread.

According to the data of published illustrations, the
spiral configurations generally correspond to the
clothoid type (Figs. 8 and 9). Probably among the
earliest evidence of clothoid spiral patterns are the
compositions on ceramic vessels from the Myaodigou
site of the Yangshao culture, 3280 ± 100 BC. In some
cases, ornamental horizontal band compositions are
formed of clothoid-like elements (Kuchera 1977.Pl.
2, 3) (Fig. 8.1, 2). In other cases the compositions re-
present completed clothoid spirals. For instance, ures
of ascending clothoids are combined to form a wide
horizontal band surrounding the vessel body. The
decoration is produced by multiple repetitions of a
spiral figure in paint of various colors (Kashina
1977.114, Fig. 51–3). Similar ornamental composi-
tions are characteristic of the pottery from the Yang-
shao culture site at Bangshan, while here the spiral
figures correspond to descending clothoids (Fig. 8 –
3, 4). It is interesting to note that the ceramic ves-
sels designed with this ornamentation are interpre-
ted as funerary urns (Kashina 1977.124–140). The
decoration of pottery from the site at Machang de-
monstrates cases of ascending and descending clo-
thoid spiral figures composing horizontal bands.
Sometimes the spiral pattern serves as the structu-
ral frame for stylized zoomorphic images of frogs
and others (Kashina 1977.132, Fig. 64 –1, 5).

The ceramic vessels of the Machayao culture are de-
corated with wide polychromic horizontal bands
constructed of combined clothoid spirals of ascend-
ing and descending type (Fig. 9.1–4). An interesting
case is the ornamental band formed by four descen-
ding clothoid figures combined with stylized frog
images (Kashina 1977.117, Fig. 53 –9a, 9b). In
some cases, one can note a net-structured pattern of
circles and ascending clothoid spirals (Fig. 9. 5) (Ka-
shina 1977.113, Fig. 50–1). A specific feature of clo-
thoid spiral patterns on Machayao and Yangshao pot-

tery is that in certain cases the concentric circles or
round figures enter inside the clothoid’s branches
(Fig. 9. 1, 5). In the pottery of Daven’kou culture
there are cases of spiral patterns close to Yangshao
ornamentation – a wide horizontal band of ascend-
ing and descending clothoid spirals (Fig. 9. 6) (Ku-
chera 1977.Pl. 11; Chzhang 1984.94, Fig. 26).

Sometimes curvilinear patterns were constructed
using the Archimedes spiral. For instance, in Bang-
shan pottery there are cases of horizontal ornamen-
tal bands formed by the parallel transportation of a
right Archimedes spiral figure (Kashina 1977.134,
Fig. 66–5). The same principle of ornamentals band

Fig. 7. Spiral patterns on Late and Final Jomon
pottery, Japanese archipelago (1, 2, 3, 5, 7 – from
Yamanouchi 1964.Pl. 181, 209, 235, 244, 250; 4 –
Catalogue 1999.33; 6 – Kobayashi 2004.40). 
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formed with left-oriented Archimedes spirals is found
on the pottery of Machayao culture (Skarpari 2003.
155).

Spiral decoration on Neolithic pottery from the
Lower Amur River region

The Neolithic of the Lower Amur River region in the
southern region of the Russian Far East is presented
in archaeological assemblages of the Malyshevo, Kon-
don, Voznesenovka cultures. These cultures, proba-
bly connected by close relationships, form a chrono-
logical sequence within the li-
mits of the 6th–mid-2nd mil.
BC. Pottery is the most repre-
sentative category of artifacts
at these Neolithic sites. Cera-
mic vessel decoration is very
diverse as to motifs, composi-
tions, and techniques (Derev-
yanko and Medvedev 2006;
Medvedev 2003; Okladnikov
1981; 1984).

Pottery assemblages of Maly-
shevo culture and Voznese-
novka culture give the series
of spiral pattern samples. Ma-
lyshevo culture pottery dated
to the 6th–mid-4th millennium.
BC has examples of Archime-
des and clothoid spirals used
as the basic motifs of horizon-
tal band compositions. Spiral
decoration was produced by
imprinting with a toothed rol-
ler tool (Fig. 10). The Archi-
medes spiral is formed of 4–6
coils. In certain instance there

are right and left orien-
ted Archimedes spirals
within same composi-
tion (Derevyanko and
Medvedev 2006.136,
Fig. 7.10 – 3). In the
cases of clothoid spiral
patterns, the opposing
branches of the curvili-
near figure are formed
with multi-coiled Archi-
medes spirals (Fig. 10.
1). Sometimes, horizon-
tal band composition is
formed with curvilinear

figures looking like uncompleted, or ‘broken’, clo-
thoid spirals (Derevyanko and Medvedev 2006.136,
Fig. 7.10 – 4).

The pure flourishing of spiral patterns is connected
with the pottery-making tradition of the late Neo-
lithic Voznesenovka culture in the mid-3rd–mid-2nd

mil BC. Ceramic vessels excavated at the sites at Voz-
nesenovka, Kondon, Takhta, Suchu have horizontal
band-like compositions formed with motifs of Archi-
medes and logarithmic spirals, clothoid spirals, and
the yin-yang type, or a type of ‘T’ai Chi figure’ (Fig.

Fig. 8. Spiral patterns on Yangshao pottery, East China (1, 2 – from Kuchera
1977.Pl. 2, 3; 3, 4 – from (http:/www. bibliotekar. ru/china1/3.htm).

Fig. 9. Spiral patterns on Machayao (1–5) and Davenkou (6) pottery,
East China (1, 3 – from Kuchera 1977.Pl. 4, 7; 2, 4, 5 – from http:/www.
bibliotekar. ru/china 1/3.htm; 6 – from Kuchera 1977.Pl. 11). 
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11). The decorative tech-
nique was standard – inci-
sed or grooved spiral pat-
terns over a vertical zigzag
pattern impressed by a
small-toothed comb and
covering most of the ves-
sel’s walls. So, the spiral
pattern played the main
role in a vessel’s decora-
tion. In many cases the
composition represents
the combining of different spiral types – for instance,
Archimedes or logarithmic spirals and clothoid spi-
rals (Fig. 11.4, 8), or clothoid and yin-yang spirals
(Fig. 11.2). The spiral figure formed by the connec-
tion of semi-circular arcs and looking like a yin-yang
symbol occurs in ornamental compositions in seve-
ral cases – this motif is specific to the Late Neolithic
pottery of Lower Amur, as against Jomon culture
and Yangshao pottery (Fig. 11.1–3).

The pottery of Voznesenovka culture is quite interes-
ting in some samples decorated with curvilinear an-
thropomorphic images. Fragments of such vessels
were discovered at Voznesenovka (Fig. 12). An im-
portant element of this decoration is a spiral figure
of yin-yang type. The decoration is produced by gro-

oving and fine comb-impressing on a red painted
and polished background. Researchers interpret these
splendid vessels as containers for non-utilitarian, pro-
bably festive, purposes (Derevyanko and Medvedev
2006.148).

Conclusion

The materials considered here provide a basis for
some conclusions concerning spiral patterns on the
Neolithic pottery of East Asia and the Russian Far
East.

❶ The current mathematical typology of the plane
spiral as a geometric figure may be applied to the
description and systematization of curvilinear de-

Fig. 10. Spiral patterns on Malyshevo culture pottery, Lower Amur region
(from Okladnikov 1981.Pl. 62, 85, 89).

Fig. 11. Spiral patterns on Voznesenovka culture pottery, Lower Amur region (1–6, 8, 9 – from Okladni-
kov 1984.Tabl. XV, XIX, XX, XXI, XXII, XLV, XLVI, LVII; 7 – from Okladnikov 1981.Pl. 91)
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coration on prehistoric pot-
tery. This approach helps
to make our research more
correct and logical, and pro-
vides new possibilities and
perspectives in the study of
archaeological records.

❷ The pottery decoration of
Neolithic cultures of East-
ern Asia and the Russian
Far East presents cases of
spiral motif configurations
corresponding to all the ba-
sic types of plane spiral fi-
gure. These are the Archimedes, logarithmic, clo-
thoid spirals, and the spiral of yin-yang type, or
t’ai chi figure. It may be considered as evidence
that the spiral was one of the main and most de-
veloped geometrical concepts of the Neolithic po-
pulation in this part of the world.

❸ The spiral decoration of Neolithic East Asian and
Far Eastern pottery demonstrates certain regional
and cultural variability. The pottery-making tradi-
tion of Jomon culture from the Early to the Final
period shows a gradual development of spiral mo-
tifs and compositions including them. Spiral mo-
tifs are formed with Archimedes, logarithmic, and
clothoid spirals. Archimedes and logarithmic spi-
ral types reaches the peak of development in the
Middle Jomon period, while the clothoid type
flourished during the Late-Final periods. The clo-
thoid spirals on Jomon pottery are characterized
mostly by fluent, long-drawn configurations. In ge-
neral, they show great compositional diversity.

A distinctive feature of spiral decoration on eastern
Chinese pottery is the predominance of spiral motifs
corresponding to clothoid figures. The compositio-
nal structure of the ornamental pattern is standard
in most cases – clothoid spiral figures are combined
to form a horizontal band around the vessel’s belly.

It is a classic type of running wave pattern. The clo-
thoid figure is characterized by the short distance
between its branches, creating the effect of an ex-
pressive, compact spiral. This style differs obviously
from the clothoid spirals on Jomon pottery. Archi-
medes spiral figures were used in Neolithic Chinese
pottery spiral decoration more rarely than clothoids.

Curve-lined decoration on the pottery of Lower Amur
region became most developed in the late Neolithic
stage, the mid 3rd–mid 2nd millennium. BC, which
was close to the Late Jomon of the Japanese archi-
pelago and some assemblages of the Yangshao cul-
tural circle in East China. Ornamental compositions
tend to be combinations of various spiral types, ra-
ther than patterns of single spirals. The most interes-
ting feature of spiral ornamentation on Lower Amur
pottery is the presence of a motif corresponding to
a curvilinear figure formed by the connection of
semi-circular arcs, or the yin-yang symbol.

In general, it seems likely that regional variability in
spiral decoration reflects cultural differences in pre-
historic esthetic conceptions and traditions. The com-
mon idea of spiral figures was adopted in different
forms in various Neolithic entities of East Asia and
the Far East.

Fig. 12. Spiral patterns on pottery with anthropomorphic images from
the Voznesenovka site, Voznesenovka culture, Lower Amur region (from
Okladnikov 1981.Pl. 18, 19). 
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Introduction

For most people, vision is the main sense through
which they perceive the outside world. We see the
form, colour and size of objects and we perceive
their distance and movement. Through vision it is
also possible to detect the facial and body expres-
sions of other people and, to some degree, experi-
ence what they are feeling. For ice age hunter-gathe-
rers, vision was important in obtaining food. Toge-
ther with good memory and an advanced capacity
for problem solving, excellent vision was also im-
portant for detecting predators camouflaged with
spots and lines to blend with the background (Hodg-
son & Helvenston 2006).

Colour vision

Humans have trichromatic vision, which means that
three protein pigments in the retina, called opsins,

absorb different wavelengths of light. Accepted in-
formation is then processed in the brain and a colour
picture appears. Trichromatic colour vision is rare
among mammals, occurring only in humans, apes
and some species of monkey. It enables them to de-
tect coloured food items such as fruit and fresh
leaves against the foliage of the forest (Rowe 2002;
Caine & Mundy 2000). The human ability to see and
identify colours and forms evolved because it en-
sured advantage for survival. For humans, some co-
lours might be subconsciously connected with cer-
tain foods, which is why we find them pleasing.
Since food is essential for our survival, everything
related to nutrition has a strong emotional impact
and is connected symbolically to life. These subcon-
scious feelings might have been even stronger in the
Palaeolithic, when food procurement was the main
occupation in life, and vision was the most important

ABSTRACT – Vision is the main sense through which we observe and recognise the outside world.
Humans are among the few mammals with trichromatic vision, which is important for food procu-
rement and evading predators. For better hunting success, ice age people camouflaged themselves as
animals. It is possible that without such an ability for deception, symbolic thought would never have
evolved. Because vision is so important to humans, visual forms of the transmission of information
emerged early in the history of modern humans, and today we call them Palaeolithic art. Colour and
form are the principal elements of this art, but because of the lost context, we are unable to under-
stand completely what they meant to ice age artists.

IZVLE∞EK – Vid je glavno ≠utilo, s katerim opazujemo in spoznavamo svet okrog nas. Ljudje smo med
redkimi sesalci, ki imajo trikromatski vid, ki je koristen tako pri pridobivanju hrane, kot pri izogi-
banju plenilcem. Da so si izbolj∏ali mo∫nosti pri lovu, so se ledenodobni lovci preoblekli v ∫ivali. Mor-
da se brez tak∏nih sposobnosti zavajanja ne bi nikoli razvilo simboli≠no mi∏ljenje. Ker je vid za ≠lo-
veka tako pomemben, je ∫e zgodaj v svoji zgodovini izumil vizualne sisteme prenosa informacij, ki
jih danes imenujemo paleolitska umetnost. Barva in oblika sta bistvena elementa te umetnosti, ven-
dar zaradi izgubljenega konteksta ne moremo povsem razumeti, kaj sta pomenili ledenodobnim
umetnikom.

KEY WORDS – Palaeolithic; Palaeolithic art; colour vision; form, animals
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instrument for obtaining it. The colours of food such
as red, orange, yellow and green please us and give
us satisfaction. They are symbols of life, while dark
brown and black, which in nature are colours of de-
cay, arouse negative feelings and are symbols of
sickness and for death. This is also reflected in the
colours of traditional shamanistic healing, which are
red and black (Rudnick 2004.165) and might be
seen as symbols of the battle between life and death
which takes place during sickness. In the Palaeoli-
thic, red and black pigments are known from many
sites, so these two colours probably had some sort
of symbolic meaning. For example, in Sungir, a pen-
dant of a red horse with black spots was found in
the cultural layer (Fig. 1), and some of the body de-
corations in the burials of the man and two children
from this famous Russian site were also painted in
red and black (White 1993; 2003).

Trichromatic vision is important in detecting more
than one colour, but in some cases dichromatic vi-
sion may also have advantages, like improved spa-
tial vision and a better ability to detect colour cam-
ouflage. When objects are camouflaged with large,
irregular patches of colour, someone with trichro-
matic vision may fail to detect it, since the overall
contours of the object are lost in a confusion of
patches. Dichromats (people with red-green colour
blindness) are less sensitive to the profusion of co-
lours and are more likely to detect such objects. They
may also have an improved ability to detect edges
and contours in coloured objects (Regan et al. with
ref., 2001). For this reason, dichromats can detect
colour-camouflaged objects much better than trichro-
mats. This is an important advantage when hunting
colour camouflaged prey (Morgan et al. 1992;
Yokoyama & Takenaka 2005; Regan et al.
2001). A group of foragers is more efficient,
if it is composed by individuals with a wide
range of gathering skills. If dichromats are
able to penetrate some kinds of camou-
flage more effectively than trichromats,
their presence in the group would be an ad-
vantage (Morgan et al. 1992). In the Palaeolithic,
there were two ways to obtain food – gathering and
hunting. Trichromatic vision would be more suitable
for gathering, while for hunting it may be even bet-
ter for the group if dichromats were included.

Human dependence on vision is also the reason, that
visual forms of communication and information sto-
rage emerged early in the history of modern hu-
mans. Today, in western culture, the written word is
omnipresent, and there are few members of western

society unable to read. But at the beginning of our
history pictures were created to tell stories and to
transmit information to future generations. During
the ice age, pictures, and sculptures as their three-di-
mensional counterparts, were a source of informa-
tion which was transmitted through space and time

Fig. 1. A. Pendant in the form of a horse. Sungir
(after Abramova 1967.Fig. 23). B. Colour recon-
struction of the pendant.

Fig. 2. Engraved image of a bison. Is this merely
mundane, utilitarian information about the ani-
mal, or does it have a symbolic meaning? Or both?
Mas d’Azil (after Graziosi 1956.Fig. 78).

A

B
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and at different levels of cognition.
Even today there are examples of
story-telling with pictures, like the
‘storyboards’ from the island of Pa-
lau in the Micronesian archipelago,
where myths, historical events and
other stories are carved on wood
boards (Bendure & Friary 1995.
216).

From animals and deception to
form and symbolism

Animals are the main subjects of Pa-
laeolithic art, which is one of its most
distinctive characteristic (Figs. 1, 2,
9, 10, 11). This is a reflection of the
profound human interest in animals
and their behaviour, which is still
present today. Many people travel to
distant places to join safaris or take
their children to the zoo to observe
different animals.

It was essential for ice age hunters to understand
animal behaviour, since animals were not only a
source of food, but also a considerable threat. Those
individuals who knew animals and their behaviour
well and were able to efficiently identify different
sorts of animals had more chance of surviving
(Hodgson and Helvenston 2006). For this reason,
it was important for ice age hunters to
study and imitate animals, and learning
these skills probably started in early child-
hood. Experience and knowledge were not
only shared orally, but also visually, with
play and images, because visual memory
was also important, and through play and
pictures some characteristics of animals and
their behaviour could be better expressed
than through stories.

Animals can deceive hunters or prey with
colour and form (colour camouflage, mim-
icry), but this is not conscious deception
(Fig. 3), while humans developed various
intentional and conscious techniques for
deceiving animals by observing them and
contemplating their behaviour.

Before hunting, Palaeolithic hunters might
cover their bodies with animal hide, and
sometimes even with antlers, to change
their form, and they might use animal drop-

pings to mask their odour. To imitate animal sounds
and attract prey, they probably used bone whistles
or other instruments, and by decorating their bodies
with ochre and other pigments, they camouflaged
themselves with colour (Figs. 4, 5).

Intensive colours, like those of predators or poiso-
nous animals and plants, might also be used for
body painting to give hunters a feeling of power and

Fig. 3. Animal camouflage – unconscious deception.

Fig. 4. Human camouflage – conscious deception (after Bu-
schan 1922.Fig. 444).
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to frighten intruders away from their territory. It is
possible that body decoration developed from hun-
ting camouflage (Figs. 4, 6).

Gradually, hunters may start to believe that by imi-
tating different animals, they symbolically acquire
their power and skills. Successful hunters were able
to quickly recognise the forms of different animals,
but they also knew animal behaviour, like present-
day hunters in indigenous societies who, in their
minds, become one with the hunted animal, which
enables them to predict how the animal will react.

There is a biological basis for this sort of behaviour.
Apes and humans have developed ‘mirror neurons’,
which enable us by observing another individual’s
actions to ‘resonate’ with those actions. This is why
we can experience empathy, and have an improved
understanding of others, and can communicate so
well (Hodgson & Helvenston 2006).

People who were able to deceive animals and were
able to hunt them more efficiently than others may
have been perceived as more powerful and may
have had a special position in the group. Besides

their own, they also incarnated the power of the
chosen animal and impersonated the ‘soul’ of the
animal to which they were connected by wearing its
pelt. This is reflected in representations of so-called

‘composites’ (part human, part animal) in
rock art (Fig. 7).

Today, shamanism in various indigenous
societies is the closest reflection of the pro-
bable idea behind composites in Palaeoli-
thic art (Fig 8). It is impossible to know the
beliefs of Palaeolithic painters, but there
are indicators that they were able to expe-
rience altered states of consciousness or
trance, which is also characteristic of mod-
ern shamans (Lewis-Williams & Dowson
1988; Clottes & Lewis Williams 1998; Le-
wis-Williams 2002). Shamanism and ani-
mism are ideal forms of belief for hunter-
gatherers, since they are reflections of the
close connection between humans and ani-
mals in hunter-gatherer societies. Trance
can be stimulated (besides other methods)
by hunger or prolonged isolation (Lewis-
Williams 2002.124). Such stressful situa-
tions can occur during a prolonged hunt
or during periods of food shortage, which
probably quite often appear in societies
with few reserves. For hunters it was im-
portant to have an explanation for states of
altered consciousness and to understand
or even control them. They induced such
states artificially, often with the aid of hal-

Fig. 5. Dancing ‘little devils’, from l’abri Mège
(Grottes de la Mairie–Teyat). Engraving of ani-
mals with human postures – probably people dres-
sed to represent animals (drawn by Breuil, in Mac-
alister 1921.Fig. 136).

Fig. 6. Body decoration, Melanesia (after Buschan 1922).



Colour, form, animals and deception in the ice age

231

lucinogens, to get used to them in the safe environ-
ment, so they were prepared if trance occurred un-
intentionally because of physical stress.

A second characteristic of shamanism is the close re-
lation of shaman and animal during a trance. Ani-
mals are the shaman’s spirit guides, and identifica-
tion with them is even more intense during states of
altered consciousness then normally. An individual
who experiences trance is transformed into an ani-
mal and can feel complete anatomical changes (Clot-
tes & Lewis Williams 1998.17). A shaman in a trance
is not human, but has changed psychologically into
an animal. In this state, the form, colour, characte-
ristics and behaviour of the animal are further im-
printed in the subconscious and enable the person
to even better understand animals when in a normal
state of mind.

Ice age people learnt to deceive animals in order to
catch them more easily, but deception may also be
the reason for the origin of symbolic thought. When
deceiving, different meanings are given to things and
to words. Reality is not what is perceived, but some-

thing totally different. So real things obtain different
meanings and become symbols for something else.
It is possible that without the ability for deception,
humans would never have been capable of invent-
ing and understanding symbols. When things are
perceived as they are, there is no space for symbo-
lic thought.

The changing of the real forms into symbols later
in history enabled the formation of picture writing
(pictography). Colour was an insignificant part of
pictograms, because it is form which gives us more
information about the perceived object. Outlines are
sometimes more effective than full colour pictures,
which have more information. This extra informa-
tion can in some cases distract attention from the
defining attributes of the object we are observing
(Ramachandran & Hirstein 1999.24). Like every-
thing else, the perception of colours and forms has
to be learnt. Blind people who regain their sight
after an operation do not recognize objects. They
see something, but they do not know what it is. It is
possible for them to recognise objects by touching
them, but they can not recognise the same objects

Fig. 7. The so-called ‘Bison man’
from Les Trois Frères cave, who
plays musical bow. He has human
and animal characteristics and is
surrounded by animals (after Bé-
gouën & Breuil 1958.Figs. 61–63).
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by sight. The process of learning is slow; they learn
to recognise movement and colour first, size and di-
stance after that, and form at the end of the process.
In the visual field, a fundamental differentiation is
to distinguish form from the back-
ground. Form is unbroken and orga-
nised, while background is indefinite
and unorganised (Pe≠jak 2006.50,
51). So, form is the most complica-
ted visual effect to learn, but it also
contains most of the information
about the objects around us. People
with normal sight perceive objects
as a mixture of form and colour. But
it is easier to transmit information
by means of form than colour. Rhi-
noceros and elephants are more or
less the same colour, especially when

seen from a distance, but the form of the two ani-
mals is different for an observer even if they are far
away. Form defines the object, while colour fills it
with energy. Form is more durable than colour, if it
is manufactured in an appropriate manner and in an
appropriate material. In the Palaeolithic, represen-
tations were sculpted (Figs. 1, 9), engraved (Fig. 2),
painted (Fig. 11) and sometimes even shaped in clay
(Fig. 10).

Colour symbolism is different from the symbolism
of form, since many objects share the same colour,
while form defines only one type of object. In colour
symbolism, several objects are presented as the
same. Blue means sky, sea and river. All three are
connected with water. So blue is an appropriate
symbol for water, and includes all forms of water
and the sky. On the other hand, the same object is
sometimes symbolically represented by different
forms. On the portable Palaeolithic art from Russia,
the symbolic patterns for water are different: fish-
scales, bands, ladders, zigzag lines… (Marshack
1979). Colour was probably never part of water
symbolism in the Palaeolithic, since blue pigments
were not obtainable (Couraud 1983.107; 1988.20).

Interpreting the images

In Palaeolithic art, an image is a composition of
form and colour and its primary role is to transmit
information. Aesthetics is only of secondary impor-
tance, and means that the information we get from
an image is for some reason close to us, comforts us
and gives us a feeling of satisfaction (Fig. 11).

An image can also be an object of worship if it gives
us emotional satisfaction, which is why it could be a
very powerful agent of manipulation. The creator of
an image imposes certain information on the obser-
ver, which could be tied to time and space, but could

Fig. 8. ‘Modern’ Siberian shaman. A trance is achie-
ved by rhythmic drumming (after Buschan 1922.
Fig. 308).

Fig. 9. Sculpture of feline. Isturitz (after Graziosi 1956.Fig. 46).



Colour, form, animals and deception in the ice age

233

also exceed those limitations and address a viewer
who is distant temporally or spatially from the per-
son who created it. The problem is that the informa-
tion which was transferred by the picture 20 000
years ago is not the same that a viewer in 21st cen-
tury will take from it. To understand the picture pro-
perly, the creator and viewer must be the part of the
same cultural circle; otherwise, the meaning of the
picture will be quite different for each of them. This
can be demonstrated with images made by North
American Indians in historic times (Kulund∫i≤ 1951).
The picture (Fig. 12) appears packed with symbols
and symbolic animal forms, but in reality it is just a
love letter from an Indian girl to her lover and an

invitation to a meeting in her wigwam. The girl is a
member of the bear clan, which is represented by
an image of a bear (B). She and her two friends are
drawn as three crosses (A, E, F) and they live in two
wigwams (triangles C, G), placed near two lakes (J
and K). From the second wigwam the footpath leads
to the main road (H). From main road, another foot-
path branches off to her lover’s wigwam (I), who is
a member of the fish clan (D). The small figurine in
the left triangle (C) marks the meeting point of the
lovers.

This demonstrates how difficult it is to interpret the
meaning of a picture if the viewer does not share
the cultural environment with the creator of the
image. So the picture is in a way a foreign language
to someone who does not understand it. It can con-
tain intimate information intended for one person
only, as in the case of the enamoured Indian girl, se-
lected information interesting for a chosen group of
people, or general information for anyone who is
part of a group with the same cultural values and is
able to understand the information.

There have been various interpretations of Palaeo-
lithic art, from first ideas that it was mere decoration

Fig. 10. Clay animal head. Dolni Vestonice (after
Zotz 1951.Fig. 18).

Fig. 11. Horses, cattle and reindeer from the Lascaux cave. Does this painting please us because of its
deep symbolic meaning, because of our innate feeling for aesthetics, or simply because it subconsciously
reminds us of food? (after Graziosi 1956.Fig. 171).
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or a reflection of sympathetic magic, to structuralist
and shamanistic theories (Clottes and Lewis
Williams 1998; Bahn & Vertut 1999). Some ideas
were quickly forgotten, others lasted for longer
periods, but all of them largely mirrored the time in
which they originated and the knowledge and va-
lues of that time (Bahn & Vertut 1999.207, 208),
but what the art meant to ice age people remains a
mystery.

Conclusion

In Palaeolithic art a lot of information about its cre-
ators is hidden, but the communication channels
through the millennia are not clear, so we are left to
our imaginations and the fact that we are descen-
dants of ice age painters, to overcome obstacles that
obstruct our understanding of the first artists. Cultu-
ral and artistic values have developed in the course
of time, but we are still the same species that deco-
rated Altamira and Lascaux. Just like them, we try to

understand the world around us and the different
influences that affect our lives. Because of our close
kinship, we try to find a connection between the be-
haviour and beliefs of Palaeolithic people and our
own, which is why colour and form combined by di-
stant artists to create an image is a constant chal-
lenge to our imagination.

Fig. 12. Indian ‘love letter’ (transformed after Ku-
lund∫i≤ 1951.Fig. 31).
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Introduction

It is often assumed that Mesolithic-Neolithic continu-
ity or discontinuity of settlement relates to the pro-
cesses involved in the transition to farming, and can
be recognized and read directly in the depositional
sequences of archaeological sites and their associat-
ed artefact assemblages. This view derives from the
conceptual conversion of geological into cultural stra-
tigraphy and the acceptance of lineal radiocarbon
sequences as representing sequential accumulations
of deposits through anthropogenic activities. Lineal
series of radiocarbon dates from individual sites
tend to be interpreted as a direct record of habita-
tion, with any discontinuity being seen as a gap in
occupation and, by extension, in local or even regio-

nal Mesolithic-Neolithic cultural trajectories. Thus
the neolithization of southeast Europe, and the Adria-
tic basin in particular, has become instrumentalised
by ‘comparative stratigraphy’ that links Anatolia (Ça-
tal Höyük, Suberde and Beldiba) with the Pelopon-
nese and southern Balkans (Franchthi, Argissa, Se-
sklo, Vlush, and Drenovac) and the Adriatic (πkarin
Samograd) (Parzinger 1993.53, 65–78, 190, 254).
Recently, attention has focused on cave deposits,
with several authors arguing for well-defined breaks
between the Mesolithic and Neolithic. In this paper,
we discuss the evidence from the rockshelter site
of Mala Triglavca, in Slovenia, which has a critical
bearing on the issue.

ABSTRACT – Radiocarbon sequences from some northern Mediterranean cave sites show a temporal
gap between Mesolithic and Neolithic occupations. Some authors regard this as a regional pheno-
menon and have sought to explain it in terms of a general population decline in the late Mesolithic,
which facilitated the replacement of indigenous foragers by immigrant farmers. New evidence from
the rockshelter site of Mala Triglavca, in Slovenia, leads us to question this view. The results of AMS
radiocarbon dating of samples recovered in excavations in the 1980s and associated soil/sediment
analyses reveal evidence of substantial postdepositional disturbance of the cave sediments by human
agency and geomorphological processes, which have created ‘temporal gaps’ and ‘inversions’ in the
radiocarbon sequence and secondary deposits with residual finds.

IZVLE∞EK – Zaporedja 14C datumov iz nekaterih jamskih najdi∏≠ severnega Sredozemlja ka∫ejo ≠a-
sovno vrzel med mezolitsko in neolitsko poselitvijo. Nekateri avtorji to vrzel razumejo kot regional-
ni pojav in ga razlagajo z zmanj∏anjem mezolitskih populacij, kar naj bi olaj∏alo zamenjavo domo-
rodnih lovcev-nabiralcev s kmetovalskimi pri∏leki. Novi dokazi iz spodmola Mala Triglavca to hipo-
tezo spodbijajo. Rezultati neposrednega AMS 14C datiranja vzorcev izkopavanj v 80. letih in sediment-
ne analize so pokazali na mo∫ne postdepozicijske spremembe depozitov, ki so ustvarile ≠asovne vr-
zeli in inverzije v sekvenci 14C datumov in sekundarne depozite z rezidualnimi najdbami.

KEY WORDS – Mesolithic, Neolithic, cave sequences, radiocarbon dating, Mala Triglavca
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Continuity or gap?

Mark Pluciennik (1997) noted a hiatus of several cen-
turies to a millennium or more between Mesolithic
and Neolithic occupations in radiocarbon sequen-
ces from northern Mediterranean sites. Rather than
accepting the gap as real, Pluciennik used it to high-
light a number of conceptual issues relating to the
transition to farming. The gap was seen as sympto-
matic of the periodization of the archaeological re-
cord into Mesolithic and Neolithic and the treatment
of the Neolithic as radically different from the Meso-
lithic. He proposed several possible explanations for
the phenomenon, ranging from taphonomic and me-
thodological problems connected with archaeologi-
cal visibility, to changes in settlement pattern.

However, the evidence of discontinuous occupations
of individual sites was translated into regional cul-
tural or demographic phenomena. Based on two
well-studied sites with clear evidence of the gap,
Theopetra (Karkanas 1999; 2001) and Franchthi
(Farrand 2000; 2003), Laurens Thissen suggested
there was “a stratigraphic discontinuity between the
Latest (or Final) Mesolithic and the onset of the Neo-
lithic both in Thessaly (at Theopetra) and in South-
ern Greece at Franchthi” (Thissen 2005.35). Others
maintain that the gap is a wider regional phenome-
non, using it to argue for radical change between
the Mesolithic and the Neolithic. Biagi and Spataro
(2001) reviewed the radiocarbon dates from select-
ed cave sites in the central Mediterranean, and found
evidence of a hiatus between the latest Mesolithic
and earliest Neolithic occupations in every case.
From this, it was suggested that the late Mesolithic
(Castelnovian) was a period of population decline,
with the hunter-gatherers disappearing altogether
soon after the arrival of farming. This in turn was
seen as evidence that neolithization of the circum-
Adriatic region had proceeded largely by ‘demic dif-
fusion’ (Biagi and Starnini 1999.12; Biagi 2003.
148–150).

In this paper we argue that the interpretation of the
gap in terms of a widespread demographic decline
of hunter-gatherers is problematic. There could be
a number of different, and quite complex, processes
behind the phenomenon, unconnected with demo-
graphic trends. In some cases a gap may simply be
a function of ‘sampling bias’, caused by too few dated
samples and/or inconsistent stratigraphic or spatial
sampling. Cave excavations in the region are typi-
cally small in scale (sondages), which means that
our interpretations are invariably based on only a

very small sample of the deposits. A lack of proper
stratigraphic control in excavations has often com-
pounded the problem.

In any case, Mesolithic settlement patterns should
not be interpreted in a reductionist manner. A Meso-
lithic settlement pattern is not just a distribution of
points in space, to be studied in isolation without re-
ference to the wider context. Rather, it is a remnant
of wider economic, demographic and social struc-
tures. The long-term reproduction – social and de-
mographic – of such structures is reflected in a sta-
ble settlement system. In this perspective the Meso-
lithic record becomes a densely or loosely connected
network spanning large areas (Wobst 1974; Chap-
man 1990). Hunter-gatherer settlement patterns and
associated structures are dynamic and flexible, and
this is another factor that potentially can affect the
occupational sequences of individual sites. Thus
‘gaps’ in the radiocarbon sequence of a particular
site do not necessarily reflect demographic breaks
and depopulations, but equally could be the result of
factors such as altered mobility patterns or site use.

Moreover, other evidence argues against the idea
that the transition to farming in the region relates to
demic diffusion of immigrant farmers and the demo-
graphic extinction of the indigenous hunter-gather-
ers. The European genetic landscape was reshaped
recently by the identification of subclades I1a, I1b*,
I1b2, and I1c of I Y chromosomes. Haplogroup I is
the only autochthonous haplogroup that is almost
entirely restricted to the European continent where
it shows frequency peaks in two areas, Scandinavia
and southeast Europe (Semino et al. 2000.1155–
1159; Rootsi et al. 2004.129–134; 2006). The I1b*
subclade reaches maximum frequencies in southeast
Europe including the Balkan peninsula, suggesting
strong Mesolithic-Neolithic demographic continuity
in the region (Bara≤ et al. 2003).

It should also be noted that in some sites the exis-
tence of a gap is by no means certain, because the
2-sigma calibrated age ranges of the radiocarbon
dates for the latest Mesolithic and earliest Neolithic
occupations overlap. This is the case, for example, at
Sidari on Corfu (Sordinas 1969), Konispol in Alba-
nia (Russell 1998; Schuldenrein 1998), Odmut in
Montenegro, (Srejovi≤ 1974; Kozłowski et al. 1994),
and Vela Spila in Croatia (∞e≠uk and Radi≤ 2005).
However, considering the circum-Adriatic region as
a whole, it is noticeable that there are significantly
fewer radiocarbon dates for the period 6600–6000
cal BC compared to the six centuries immediately
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before or after; this requires explanation, but it is
beyond the scope of the present paper, except to ob-
serve that this period contained two key events, one
climatic (the ‘8.2 ka event’) and the other cultural
(the spread of agriculture through the Balkan and
Italian peninsulas), which probably impacted signi-
ficantly on demography, settlement pattern, and the
use of caves and rockshelters (e.g. Bonsall et al.
2002; Weninger et al. 2006; Budja 2007).

Mleku∫ (2005) and Forenbaher and Miracle (2005;
2006) considered the evidence from the northern
Adriatic in some detail. They acknowledged that the
individual 14C sequences from cave and rockshelter
sites on the Triestine karst and in Istria (e.g. Benussi/
Pejca na Sedlu, Edera/Stena∏ca, and Pupi≤ina) show
a temporal gap between the latest Mesolithic and
earliest Neolithic occupations. However, they obser-
ved that the gap varied in duration and was not
synchronous among the sites, that the latest date for
a Mesolithic context at Benussi is similar to the ear-
liest dates for ‘Neolithic’ contexts at Edera (layer 3a),
Podmol pri Kastelcu (layer 13), and Pupi≤ina in Is-
tria, and that there are still a number of sites with
undated Late Mesolithic-Early Neolithic sequences.
From this they concluded that, in spite of the exis-
tence of temporal gaps in individual sites, there was
no reason to assume a general hiatus in settlement
across the region as a whole. Rather, it was suggest-
ed that the lack of radiocarbon evidence and hence
the existence of gaps at individual sites could reflect
complex economic and social processes occurring in
the region at the time, either pioneer colonization of
farmers and subsequent interactions with indige-
nous populations in the hinterland (Forenbaher
and Miracle 2006) or internal transformations of
Mesolithic groups (Mleku∫ 2005).

Current distributions of Mesolithic sites have been
distorted by sea level rise during the early- to mid-
Holocene, and the Mesolithic settlement pattern is
biased in favour of upland caves throughout the Di-
narides, while there is a selective field survey bias in
favour of lowland, open-air Neolithic sites (Chap-
man 1994). The dated archaeological record for the
Mesolithic-Neolithic transition is thus an obviously
biased sample, based mainly on cave stratigraphies
(cf. Biagi and Spataro’s [2001] sample, which con-
sists of caves only).

Caves are sediment traps in which archaeological
deposits can accumulate over long periods of time.
This characteristic has made them invaluable for
recording long-term patterns of social and demogra-

phic processes. However, as geoarchaeological and
taphonomic studies have accumulated, it has be-
come increasingly apparent that the interpretation
of the archaeological record from these contexts is
often problematic.

An important topic which has to be considered in
the discussion of Mesolithic-Neolithic continuity is
the evidence of sedimentary hiatuses or erosional
surfaces between Neolithic and Mesolithic layers.
Well-documented examples have been reported from
Franchthi Cave (Farrand 1993; 2000; 2003) and
Theopetra Cave (Karkanas 1999; 2001) in Greece,
and linked to climate change (Karkanas 2001). They
have been noted also at many sites on the northern
Adriatic karst, including Edera, Caterina, Azzura, Zin-
gari and Lonza (Boschian and Montagnari Kokelj
2000). In Grotta Azzura intact Mesolithic layers were
found in a test trench in the front of the cave; the
test trench inside the cave contained only traces of
Castelnovian layers (Cremonesi et al. 1984). In the
Pupi≤ina Cave the Middle Neolithic strata are depo-
sited directly on an early Mesolithic surface, which
was compacted through trampling (Miracle and Fo-
renbaher 2006). While climate change may have
been a contributory factor, these erosional surfaces
and sedimentary hiatuses may largely reflect inten-
sive anthropogenic modifications of the cave interi-
ors, which happened at least once, at the beginning
of the Neolithic, destroying evidence of late Mesoli-
thic occupation. Reworking of older deposits appears
to have been a primary process in the formation of
the Neolithic layers in Edera (Boschian and Monta-
gnari Kokelj 2000). This discontinuity also marks a
completely different use of caves: from gatherings of
people in the Mesolithic, to animal shelters or sheep
pens in the Neolithic, which is a well-known pattern
in caves and rockshelters throughout the Mediterra-
nean (Brochier et al. 1992; see also Boschian and
Montagnari Kokelj 2000). This could explain the
presence of Late Mesolithic Castelnovian microliths
in Neolithic deposits in the Triestine karst caves
(Montagnari Kokelj 1993) and the presence of ano-
malous radiocarbon dates and inversions in radio-
carbon sequences.

Mala Triglavca case study

Mala Triglavca (45°40’ N, 13°58’ E) is a rockshelter
site on the Dinaric Karst of southwestern Slovenia,
15 km from the northern Adriatic coast (Fig. 1). The
rockshelter opens in the side of minor doline, its
north-facing entrance lying at c. 435m above sea le-
vel. It was formed in the bedded rudist limestone
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and is a remnant of the ancient cave system of the
river Reka (Fig. 2).

Mala Triglavca was first described by France Leben
on the basis of excavations undertaken between
1979 and 1985 (Leben 1988). Leben excavated the
deposits in the western half of the rockshelter to a
depth of c. 4 m below the cave floor. Excavation and
recording were based on a grid of 2m squares, and
the deposits removed in horizontal units (spits) of
up to 20cm thickness. No sieving or flotation was
undertaken. Though never fully published, Leben’s
excavation showed the site to have a rich archaeolo-
gical inventory (see Leben 1988; Turk and Turk
2004) and a long occupation sequence extending
back to the early stages of the Mesolithic at least.

Following site reconnaissance in the summer of 2001,
new excavations were started in 2002 as a joint ven-
ture between the universities of Ljubljana and Edin-
burgh, with the parallel aims of clarifying the results
of Leben’s excavation and establishing a benchmark
archaeological sequence for the local region.

Here we provide a description of the deposits with-
in the rockshelter and discuss the results of AMS ra-
diocarbon dating of animal bones and bone artifacts
from Leben’s excavation. We also highlight problems
connected with the conversion of stratigraphic se-
quences into cultural and periodic sequences.

Cave soils and sediments

Leben described the cave sediments in a paper writ-
ten several years after his excavation (Leben 1988).
The paper records 5 stratigraphic layers but these are
not easy to relate to the layers shown
in the published diagram (Leben
1988.Fig. 9). That diagram shows the
sequence of deposits between the en-
trance and the back wall of the cave.
The position of the section line in re-
lation to Leben’s excavation grid is
shown in Figure 4. In the central part
of the cave, Leben’s field drawing ap-
pears to show 7 main layers, which
we have labelled I–VII in Figure 3. It
is not entirely clear how these cor-
respond with the 5 layers described
in his 1988 paper, but we suggest
the correlation shown in Table 1.

The lowermost layer (VII = 5) was
described by Leben (1988) as “auto-

chthonous red clay with rubble”. Archaeologically
sterile, it was interpreted as Pleistocene in age. The
overlying layers were attributed by Leben to the Ho-
locene. Leben’s (1988) lithological descriptions are
incomplete, and the accounts in his field notes give
little further information. The distinctions between
layers III–VI appear to have been based mainly on
small differences in colour and stoniness. Horizontal
ash lenses occurred throughout this part of the se-
quence.

He noted lateral changes in the composition of the
sediments. Thus he describes the deposits at the
cave entrance as a “unified layer of compact red/
brown clayey soil with rubble and stones” and
notes that the deposits at the rear of the cave are
more stony with occasional pockets of dark soil.
According to the field drawing, layer boundaries be-
came uncertain in the rear half of cave, but occasio-
nal stone lines are shown which could relate to pa-
laeosurfaces.

In his 1988 paper Leben simplified this part of se-
quence into 2 layers (3 and 4) based mainly on ar-
chaeological content. Layer 4 (VI in Fig. 3) was as-
signed to the Mesolithic based on the presence of
microliths and an absence of pottery. This layer also
contained bone artefacts (including mattocks and
piercers) and fragmentary remains of wild animals
(mainly deer). Layer 3 contained Neolithic pottery as
well as stone and bone tools. The faunal assemblage
from this layer was dominated by the bones of wild
animals, but approximately one-third were those of
domesticated animals including cattle, sheep, goats,
and dog. At the upper boundary of layer 3, Leben
(1988) reported finding Eneolithic and EBA pottery.

Fig. 1. Mala Triglavca location map.
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Layers 1 and 2 (I–II) at the top of the sequence were
described in Leben’s field notes as consisting of “rub-
ble and humus”, with layer 2 reported as having a
greater stone content. Pottery recovered from these
layers was interpreted as belonging to various pe-
riods from LBA to modern.

In 2001, as a preliminary to the current series of ex-
cavations in Mala Triglavca, the section correspon-
ding to the S wall of Leben’s trench — which was 2–
3m east of Leben’s main axial section — was exam-
ined and recorded after cleaning. However, the lo-
wermost layer encountered by Leben had been ob-
scured by debris fall and was not re-examined at
that time. Detailed description of the cave deposits
was confined to the central portion of the exposed
face, between the 92 and 94m grid lines, although
observations on the deposits at the rear of the cave
and toward the entrance were also made.

Initial observations showed that the cave deposits
had been extensively modified by soil forming pro-
cesses, including biotic disturbance and soil struc-
ture development. Therefore, it was decided to adopt
a pedological (as opposed to sedimentological) ap-
proach to the description of the section, using inter-
nationally accepted methods described in Hodgson
(1976). This recognizes layers as soil horizons, but
does differentiate lithologically distinct layers through
the use of numerical prefixes (Tab. 1, Fig. 5). Soil pH
was measured on soil samples collected from the
main horizons recognized. This was done using a pH
meter with combined electrode on soil suspensions
with a soil:distilled water ratio of 2:5 (Avery and

Bascomb 1982). Calcium carbonate
content was estimated by the dilute
hydrochloric acid field test using the
criteria defined by Hodgson (1976).

Starting from the cave floor, we dis-
tinguished seven horizons/layers.
Broadly, these correspond to layers
I–VI in Figure 3 (Leben’s [1988] lay-
ers 1–4).

Table 1 shows that the materials
have similar texture (particle size
distribution) and reaction through-
out, being a calcareous loam with
average pH in the range 8.0–8.5. All
horizons other than 6Bk show
strong evidence of organic matter
incorporation giving dark colours
and clear evidence of biotic struc-

ture development, hence the granular structure ob-
served throughout. These properties, together with
the low porosity and packing density observed in
all horizons other than 6Bk, indicate biotic distur-
bance of the cave sediments and their transforma-
tion into mull humus typical of soil surface horizons
(Babel 1975; Duchaufour 1982). Living plant roots
extend through all horizons, but are most abundant
in the first three (Ah, 2AB, 3AB), including both fi-
brous and woody tree roots. These originate mainly
from forest trees growing outside the cave. Rooting
effects, including organic matter addition from dead
roots, together with mixing by soil-ingesting inver-
tebrates, are the main processes that have altered
the sediments forming granular structured soil ma-
terial.

The lithological differences between the soil hori-
zons relate mainly to the frequency of stones and
boulders, and the occurrence of extremely calcare-
ous horizontal lenses. The latter occur throughout
the 2AB, 3AB and 4AB horizons. In the main, these
features correspond to the ‘ash lenses’ described by
Leben. They are paler coloured and friable bodies
up to 8cm thick and 40cm across in the section de-
scribed. The strong concentration of CaCO3 in these
lenses, indicated by a very strong reaction with di-
lute HCl and high pH, suggests that if these are ash
lenses, then some recalcification has occurred. At
present it is difficult to estimate the contribution of
dissolved calcium percolating through the develop-
ing soil horizons, which may have an external
source, for example, calcium dissolved from the
cave roof rather than from the cave sediments.

Fig. 2. Mala Triglavca.
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A. PRESENT STUDY B. Leben’s study (Leben 1988, and field documentation)
Layer Layer (field

Layer Description (Leben drawing, Description
1988) cf. Fig. 2)

Ah 0–10\36cm.Very dark greyish brown (10YR 3\2), very calcareous loam< 1 I Up to 30cm thick layer of rubble 
pH 8.45< many very small and small angular, (tabular to equant form) and humus< many roots.
limestone stones< strongly developed medium to fine granular bioti-
cally-derived soil structure< many medium and coarse woody roots<
common to many fine fibrous roots proliferate in some areas< sharp
irregular lower boundary< variable horizon thickness of 10 to 30cm.

2AB 10\36–68\84cm. Same colour, texture, soil structure, root frequency 2 II Layer of cave humus with angular
as the overlying Ah horizon< pH 8.45< stones increase abruptly to rubble, with many larger stones
extremely abundant very large and large angular (tabular to equant (collapsed cave ceiling). It varies 
form) limestone stones, some with subrounded elements on one side< in thickness from 20-30cm (in the 
this horizon becomes much thicker near the back wall of cave< central partof the cave) to up to 
occasional paler coloured greyish brown (10YR 5\2) to light brown 120cm (near the southern and
(10YR 6\3) extremely calcareous, friable, horizontally-aligned lensoid western cave wall, whereat this
bodies 2–3cm thick and 20-30cm long< clear irregular lower boundary. depth loose black soil with stones
The increased frequency of large angular\tabular limestone with one start to appear). Boundary with
edge smoothed and subrounded indicates solution weathering and layers 1 and 3 is not clear.
rockfall from the cave roof, which is most likely due to frost weathering.

3AB 68\84–160\170cm. Same colour, and texture as 2AB< pH 8.20< 3 III–IV ‘Horizon 3a’ Black, humose, loose
strongly developed fine granular to fine subangular blocky biotically- deposit with less rubble than layer 
derived soil structure< far fewer stones< woody roots still common as 2. Contains many features> ash
above, but the frequency of fibrous roots decreases to common< lenses and patches of burnt clay.
occasional faint, extremely calcareous brownish grey (10YR 5\2) to Thickness 100–120cm. Pottery.
light brown (10YR 6\3) friable, horizontally-aligned lensoid bodies<
an angular stoneline occurs at 106-118cm. The observed lithological
discontinuity in stone content indicates in washing or blowing in
of soil material.

4AB 160\170–194–204cm. Same colour, texture, root frequency as 2AB<
pH 8.34< abundant large angular (tabular to platy form) limestone
stones of no particular alignment< strongly developed, biotiically-
derived, medium to fine granular soil structure< abrupt, irregular
boundary. This horizon thickens toward back wall of cave and the
lower boundary plunges. The lithological distinctness of this more
stony layer indicates a major rockfall from the cave roof.

5bAh 186–204cm. A discontinuous buried horizon (paelosurface) of black 3b V ‘Horizon 3b’ Darker sandy and 
(7.5YR 2\0) humose, calcareous loam, pH 8.16. Less stony than 4AB burnt soil with small rubble (or no
with common to many large angular (tabular to platy form) lime- rubble). No pottery.
stones stones. Strongly developed medium to fine biotically-derived
granular structure. Common burnt and unburnt bones. Abrupt,
smooth boundary. The higher organic matter content of this horizon
could be due to addition of organic material by human agency.

6Bk 204–240\250cm . Light grey (10YR 7\1 to 7\2) to light brownish grey 4 VI Black, darker layer of rubble, with
(10YR 6\2), extremely calcareous, horizontally-aligned lensoid body features of decomposed rubble
of loose to massive silt loam< stones decrease to common, i.e. fewer and two remains of hearths.
stones than in 5bAh< pH 8.45< locally common small nodules of
CaCO3< black inclusion similar to 5bAh lens< few woody roots.
The less stony character, lensoid form and black inclusion of this
discontinuous horizon suggests a pit infill. 

7bAh 240\250–280cm (base of section). Black to very dark brown (10YR
2\1 to 2\2) humose very calcareous loam< pH 8.07< abundant medium
and large angular limestone stones< strongly developed medium to 
ine to medium granular biotically-derived soil structure< occasional
fine woody roots< common animal bones often concentrated in less
stony pockets suggests a midden< few snail shells< lower boundary
not seen<. The high frequency of animal bones agrees with Leben’s
description of his Layer 4, regarded as Mesolithic in age. Large organic
matter content may relate to the decay of midden material and bones
transformed by biotic soil forming processes.
Not seen 5 VII Autochthonous red clay (‘cave

earth’) with rubble. Pleistocene 
deposit.

Tab. 1. Characteristics of soils and sediments in Mala Triglavca rockshelter: a) present study; b) Leben’s
study.
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At a depth of 186cm, a much darker humose layer
was encountered (5bAh). This was black (7.5YR2/0)
in colour, and is interpreted as a buried surface with
a larger organic carbon content, possibly with finely
divided charcoal. The colour suggests the addition of
organic material by human agency. This layer also
contained common burned and unburned bone frag-
ments.

In one place in the central part of the section, this
dark layer rested directly on lighter greyish, extre-
mely calcareous material, which took the form of a
lenticular body c. 115cm long and 40–50cm thick
(6Bk). This very porous but massive material com-
pressed easily and was non-sticky, indicating a high
carbonate or ash content. In places, firmer and den-
ser areas coincided with the presence of small nod-
ules of calcium carbonate. It also contained black,
humose inclusions similar in composition to the
5bAh horizon. The much less stony character of this
feature suggests some kind of pit infill. The other pe-
dological features indicate solution of calcium deri-
ved from the ash and/or limestone fragments and
re-precipitation of secondary calcium carbonate as
intercalary crystals or nodules. Although the black
colour of this horizon might suggest finely divided
charcoal, no other evidence of burning in the form
of larger charcoal fragments or burned stones was
recorded.

Toward the base of the section, at approximately
240cm, another black to very dark brown humose
horizon was recorded (7bAh). This was also inter-
preted as a buried surface. As with the overlying ho-
rizons, this was a very calcareous loam, and contai-
ned abundant medium and large angular limestone
stones. Bones were also common, concentrated in
less stony pockets, together with a few landsnail
shells.

The variability in stone content throughout the sec-
tion can in part be attributed to rockfalls from the
roof and walls of the cave, most probably due to
frost shattering. In the 2AB horizon stones were
very large and extremely abundant, consisting of an-
gular limestone, but with subrounded elements on
one side. This juxtaposition of form can be attributed
to solution weathering on the cave roof, thus prov-
ing the origin of this stony material. This is further
proven by the thickening of this extremely stony la-
yer towards the rear wall of the rockshelter where
stones are tabular or platy with a distinct horizontal
alignment indicating a recent fall from the roof with
little disturbance of horizontal bedding.

In parts of the underlying horizons, stone lines were
apparent. In the 3AB horizon at 106cm an alignment
of medium to large angular stones may also repre-
sent a minor rockfall from the cave roof, or an arti-

Fig. 3. Leben’s main axial section drawing with position of samples for radiocarbon dating (Tab. 2).
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ficial stone pavement. However,
much of the 3AB horizon was much
less stony than the overlying or un-
derlying horizons.

Generally, the variation in frequency
of stones in the different horizons
could relate to variations in the in-
tensity of rockfalls, inwashing or
wind deposition of stoneless sedi-
ment, or indeed, preferential remo-
val of stones by human agency. The
horizons recognized in the central
part of the section became difficult
to trace toward the rear of the rock-
shelter. The more chaotic arrange-
ment of stones and boulders and
subhorizontal alignment along what
appear in some cases to be shear
planes, suggests that disturbance
through rotational slumping of the
materials has occurred. This was con-
firmed in 2006, after several seasons
of excavation, when pottery from
different periods (Middle Neolithic/
Vla∏ka culture and Eneolithic/Ljubljana culture) was
found on either side of a distinct shear plane. More-
over, the horizontal alignment of the recent rockfall
described earlier is nowhere seen in these lower la-
yers to the rear of the rockshelter. Possible explana-
tions include slumping of super-saturated cave sedi-
ments after overloading by rainwater running into
the cave, and movements triggered by seismic acti-
vity. There is a significant slope leading into the rock-
shelter and the amount of surface water which runs
in during storms can be high. Solution weathering at
the rear of the cave may periodically have destabili-
zed the adjacent deposits, facilitating movement.

Radiocarbon Dating

Samples of terrestrial mammal bone from Leben’s
excavation were selected for AMS 14C dating, togeth-
er with an additional pottery sample. The objectives
were to establish the ages of the different layers, and
to test the stratigraphic integrity of the sequence.

All the dated materials show evidence of anthropo-
genic modification, either in the form of manufactu-
ring traces (bone tools) or fragmentation (animal
bones).

Eight samples from bones of large mammals were
submitted to the Poznan lab. A further 12 samples

were taken from individual antler and bone artefacts
using high-speed steel drills, and submitted to the
Oxford Radiocarbon Accelerator Unit. The samples
submitted to Oxford weighed between 200mg and
620mg, while those submitted to Poznan were frag-
ments weighing between 300mg and 1200mg. Col-
lagen extractions were performed using each labo-
ratory’s standard procedure. The Oxford procedure
included an ultrafiltration step. This usually produ-
ces collagen of improved quality (for details, see
Bronk Ramsay et al. 2004; Higham et al. 2006.
556). Collagen quality and chemical integrity are
assessed using the atomic ratio of carbon to nitro-
gen (C:N atomic ratio), the percentage of collagen
extracted compared with the starting weight of bone
(wt% collagen), and the carbon yield of the colla-
gen on combustion. Problem bones may be screened
on the basis of these parameters. Bone is conside-
red acceptable if measured C:N ratios of collagen
fall between 2.9 and 3.5. In addition, bone that is
composed of less than 1wt% collagen is not dated.
Collagen yield in five of the samples submitted to
Oxford fell below this threshold value, and so only
7 of the 12 samples submitted were actually dated.
One pottery sherd was submitted to the Poznan la-
boratory, where organic residues on the pottery
were extracted and dated. The 16 radiocarbon dates
obtained from the Oxford and Poznan labs are pre-
sented in Table 2.

Fig. 4. Leben’s excavation grid with density of pottery sherds per
grid square.
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The radiocarbon sequence documents frequent use
of the cave from 8400 BP to at least 3700 BP. The
dates fall into three distinct clusters (8400–7900,
7600–7200 and 6600–6000 BP) with some outliers.
However, the clusters as well as the gaps in the se-
quence (7900–7600 BP, 7200–6600 BP) could be
the result of the sampling.

A consideration of the relation between depth/stra-
tigraphic context and age reveals some obvious in-
versions in the sequence. However, the inversions
can be observed only in the sequence from grid
squares 4 and 5 in the rear of the cave, close to the
cave wall, where horizon boundaries became uncer-
tain, evidence for rockfalls increases (Tab. 1) and
the presence of shear planes was noted.

The dates from the central part of the cave (grid
squares 2, 3, 6, 7), where horizons could be clearly
defined, show no obvious inversions. Here, a long
gap of 1770 14C years can be observed between
OxA–15139: 6451 ± 36 BP) and OxA–15138: 8225 ±
40 BP. The dates come from successive spits. The
boundary between these spits at 3.05m depth cor-
responds to the boundary between Leben’s horizons
3a and 3b (4AB and 5bAh, Tab. 1). According to the

excavator, the main difference between the two la-
yers was the presence of pottery and bones of do-
mesticated animals in layer 3a and their absence
from layer 3b (Leben 1983).

Therefore, the gap of 1770 radiocarbon years prob-
ably corresponds to a sedimentary hiatus or erosio-
nal surface, separating Mesolithic and Neolithic de-
posits in the central part of the cave. The recorded
morphology of the 5bAh horizon supports this fea-
ture as a paleosurface (Tab. 1). The ‘missing’ dates
corresponding to this temporal gap (OxA–15136:
7255 ± 40 BP, Poz–14232: 7630 ± 50 BP, Poz–
16341: 7950 ± 50 BP) occur in the deposits at the
rear of the cave, in grid squares 4 and 5. Occasional
stone lines inclined upward toward the back of the
cave suggest that the deposits in this part of the cave
were formed in a different way from those in the
central area of the cave. These deposits could be the
result of movement of material from the central part
of the cave due to human agency, combined with na-
tural processes operating at the back of the cave, re-
depositing rockfall as scree, which was subsequently
buried by finer sediment to produce inclined stone-
lines. Therefore, it may be suggested that at some
time before 6400 BP, sediments originally deposited

Sample Grid Level Lab ID
14C age

Error δδ13C
Cal yr BC age Median probability of

yr B.P. range (2σσ) cal yr BC age range
red deer mandible 4 2.70 Poz–14232 7630 50 6591–6420 6477
large ungulate humerus 5–6 3.50–3.70 Poz–14241 8210 50 7446–7070 7226
large ungulate scapula 7 2.90–3.05 Poz–14243 5980 40 4988–4750 4869
Bos seu Bison skull 5–6 3.50–3.70 Poz–14244 8020 50 7075–6710 6932

Sus scrofa maxilla 3A
“directly above

Poz–14245 8070 50 7180–6820 7046
Pleistocene layer”

red deer antler 4 2.50–2.70 Poz–16341 7950 50 7041–6691 6867

human skull 4
2.50 “above

Poz–16342 5120 40 4031–3798 3893
breccia deposit”

Capra horn core 3 1.90 Poz–15343 3690 40 2198–1959 2081
pottery fragment 4 2.70–3.00 Poz–21395 6320 40 5460–5214 5301
antler, red deer

5 4.10 OxA–15134 6602 37 –20.4 5617–5485 5546
(“beam chisel”)
antler, red deer

4 4.05 OxA–15135 8430 45 –20.8 7582–7367 7514
(“beam chisel”)
antler, red deer

5–6 3.60–3.75 OxA–15136 7255 40 –21.9 6221–6034 6133
(“beam chisel”)
bone, large ungulate

4 3.70–3.90 OxA–15137 7229 38 –18.7 6211–6020 6090
(“splinter”)
bone, roe deer

6 3.05–3.25 OxA–15138 8225 40 –21.1 7446–7081 7242
(“fine 1\2 point”)
bone, roe deer

7 2.90–3.05 OxA–15139 6451 36 –19.2 5481–5343 5418
(“tip of medium point”)
bone, red deer

4 3.70–3.90 OxA–15223 6647 37 –19.3 5635–5511 5579
(“fine point”)

Tab. 2. AMS 14C ages and associated contextual data for mammalian bone pottery samples from Leben’s
excavation in Mala Triglavca rockshelter. Calibration performed with CALIB 5.0.2 (Stuiver & Reimer
1993; Stuiver et al. 2005) using the IntCal04 curve (Reimer et al. 2004).
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between 8200 and 6400 BP in the central part of
the cave were moved toward the rear of the cave
and redeposited against the cave wall. One date
(OxA–15136: 7255 ± 40 BP) is on a bone tool (red
deer antler beam “chisel”), while others (Poz–14232:
7630 ± 50 BP, Poz–16341: 7950 ± 50 BP) are on
fragmented animal bones and antlers (Tab. 2). Thus,
in our opinion all three dates, which correspond to
the hiatus in the central part of the cave, indicate
human use of the cave during this period. The depo-
sits at the rear of the cave contain large quantities
of cultural material, including lithics, bone tools, pot-
tery, and fragmented animal bones. The spatial dis-
tribution of pottery, with concentrations of pottery
sherds near the cave walls (Fig. 4), suggests that mo-
vement and redeposition of material at the cave
walls (possibly associated with living floor mainte-
nance) continued after 6400 BP. A pottery fragment
from grid square 4, dated to 6320 ± 40 BP (Poz–
2139) further supports this hypothesis.

However, there appears to have been another pro-
cess that altered the positions of deposits within the
cave. Three dates, Poz–2139: 6320 ± 40 BP., OxA–
15223: 6647 ± 37 BP and OxA–15137: 7229 ± 38 BP
from the rear of the cave (grid squares 4 and 5)
create a depth/age inversion with the dates above

them (Poz–14232: 7630 ± 50 BP, Poz–16341: 7950
± 50 BP, OxA–15136: 7255 ± 40 BP). They relate to
a level corresponding to Leben’s Mesolithic layer 4
(equivalent to 7bAh in Table 1). This suggests that
there were postdepositional processes, which led to
vertical displacement of material. It seems likely that
this movement is connected with the curved shear/
erosional planes discovered in 2006 (see above),
most likely caused by periodic slumping of cave se-
diments after overloading by rainwater running into
the cave. These rotational slumps (Selby 1993) were
probably localized and connected with the presence
of cavities or conduits penetrating the bedrock at
the back of the cave, which provided a further de-
stabilizing factor. Unfortunately, the low resolution
of Leben’s contextual information for the dated ma-
terial does not allow us to localize those processes.

The evidence presented for disturbance of the cave
sediments by soil formation, in particular bioturba-
tion (Tab. 1), is not regarded by the present authors
to have significantly affected the stratigraphic se-
quence of the sediments in the central parts of the
cave. The finer fractions of the sediments have cer-
tainly been substantially transformed into soil ma-
terials with the form of mull humus, however, larger
clasts (stones and boulders) and larger archaeologi-

Fig. 5. Section corresponding to W wall of Leben’s trench, recorded in 2001.
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cal objects, including those used for dating, have
probably remained more or less in situ, providing li-
thologically distinct layers. However, smaller, undat-
ed animal bones and bone tools could indeed have
been translocated by soil forming processes.

Pottery

Leben’s layer 3 contains Neolithic and Eneolithic
pottery. The assemblage is modest in size; 690 pot-
tery fragments could be attributed to this layer. The
ceramic material is very fragmented and only 29
whole vessels could be reconstructed. The assem-
blage was investigated for its technological and typo-
logical properties on a macroscopic level, and sub-
sequently archaeometrical analyses of pottery sam-
ples from the site were also conducted (Ωibrat Ga∏-
pari≠ 2004. 206–209; 2008.44–64). The material in-
cludes some ceramic vessels that are typical of the
Neolithic period in this region, including bowls orna-
mented with triangles, tulip shaped cups, and a rhy-
ton fragment (Fig. 6: MT22/00, MT 24/03; Ωibrat
Ga∏pari≠ 2004. Fig. 2, 1–3).

Three main groups of ceramic matrixes were identi-
fied at the macroscopic level. The group with calcium
carbonate is by far the most abundant; 78.3% of all
the samples from Leben’s layer 3 belong to this
group. The group with calcium carbonate and quartz
constituted 18.9%, and the group with quartz made
up only 2.7% of the total assemblage. Calcium carbo-
nate in the form of the mineral calcite was added as
temper to the clay, as shown by the mineralogical
analysis of the material (Ωibrat Ga∏pari≠ 2004.215–
216).

The distribution of the pottery sherds in the cave
shows distinctive patterning, with pottery concen-
trations in the grid squares adjacent to the cave
walls, where average potsherd weight is also higher
than in the grid squares in the central part of the
cave (Fig 4). This evidence supports the hypothesis
that material in the cave was moved and deposited,
or redeposited, near the cave wall. Grid square 4,
located at the back of the cave, contains most of the
pottery from Leben’s layer 3 (232 fragments or 33 %
of the ceramic material from the layer). This mate-
rial is mixed; it includes artefacts that can be secure-
ly attributed to the Neolithic and Eneolithic periods
on the basis of typological characteristics. One pot-
sherd from grid square 4 was dated by the AMS 14C
method. The result (Poz–21395: 6320 ± 40 BP) pla-
ces the potsherd firmly in the Neolithic (Ωibrat Ga∏-
pari≠ 2008.48, Fig. 4.2).

In an effort to determine the provenance of the pot-
tery from Mala Triglavca, clay samples were taken
mostly in a 5km radius around cave, as proposed by
Arnold (1985.32–34) for prehistoric sites. Samples
were taken from the Mala Triglavca rockshelter, from
the nearby archaeological site of Trhlovca, from local
caves or denuded caves in the vicinity (e.g. from Di-
va∏ka jama, dolina Radvanj, Lipove doline), as well
as from some more distant locations on the Karst
plateau (Tomaj), from Vremsko polje, and from the
Slovene coastal area near the open-air Neolithic site
of Sermin near Koper (Ωibrat Ga∏pari≠ 2008.89–
96).

The analyses revealed the clay samples from cave
sites and the samples from Vremsko polje to have a
mineralogical composition similar to the natural clay
matrix of the Neolithic pottery from Mala Triglavca,
from which it is inferred that the pottery was pro-
duced locally. Only the clay samples from the Slo-
vene coastal region (e.g. from Sermin and Ri∫ana
near Koper) could not be linked to the Neolithic pot-
tery production of Mala Triglavca, mainly because
they contained calcareous molluscs (not present at
Mala Triglavca) but also a lower concentration of the
mineral haematite (Ωibrat Ga∏pari≠ 2008.97–100).
Trace element analysis revealed similarities between
the Mala Triglavca ceramic assemblage and the clays
from the Diva≠a Karst region (i.e. from the locations
of Diva∏ka jama, Trhlovca, dolina Radvanj and Lipo-
ve doline) and from the nearby Vremsko polje (Ωib-
rat Ga∏pari≠ 2004.Tab. 5; 2008.100–107.Fig. 4.32).

As part of a functional study of the pottery, 36 sam-
ples from layer 3 were analyzed for the presence of
organic residues or lipids using the GC-C-IRMS me-

Fig. 6. Typical middle Neolithic bowl ornamented
with triangles, from Leben’s layer 3 with evidence
of milk lipids (MT 22/00) and a rhyton fragment
(MT 24/03).
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thod. Lipids were present within the pottery fabric
in 28% of the samples. Milk residues could be iden-
tified in 6 (16.7%) of the pottery samples analyzed
from Mala Triglavca (πoberl et al. this volume);
these were detected in 3 bowls and 1 cup, one of
which is a typical middle Neolithic bowl ornamented
with triangles, from Leben’s layer 3. (Fig. 6: MT
22/00). These results provide direct evidence of
Neolithic dairying practices, and this line of research
could lead to a new understanding of the function
and social meaning of Neolithic pottery in the Caput
Adriae region.

Conclusions

The evidence from the current excavations and as-
sociated soil/sediment analyses at Mala Triglavca
show that in the central part of the cave a well-de-
fined stratigraphic sequence can be established, de-
spite postdepositional modification by soil forming
processes. There is, however, also evidence for post-
depositional disturbance of the cave sediments by
human agency and geological/geomorphological pro-
cesses. Leben’s description of the cave sediments as-
sumed a straightforward stratigraphic sequence, fai-
ling to recognize the significance of postdepositional
modifications. Where controls can be established,
some postdepositional disturbances – for example,
those resulting from soil forming processes such as
bioturbation – do not significantly alter the super-
positioning of larger components within sequential
layers/horizons, as in the sequence described in Tab-
le 1. However, the current study has found substan-
tial evidence for other postdepositional processes of
greater magnitude including: rotational slumps and
possible anthropogenic removal and transport of
soil material. In places, such processes have trans-
formed the stratigraphic sequence in Mala Triglavca
rockshelter, altering original stratigraphic relation-
ships, thus effectively creating a series of secondary
deposits with residual finds.
The relatively large set of radiocarbon dates ob-
tained on bone samples from Leben’s excavation
now enables some of the processes to be identified.
Vertical displacement of material has created ‘tem-
poral gaps’ and ‘inversions’ in the radiocarbon se-
quence. Two separate processes are indicated. One
accounts for the radiocarbon gap detected in the
sequence from the middle of the cave, which can be
explained by late Mesolithic deposits having been
removed from this area and redeposited against the
rear wall of the cave – a process that was probably
linked to human activity – and subsequently modi-
fied by natural processes resulting in inclined stone-

lines. Another postdepositional process resulted in
the movement of material deeper into the cave, pos-
sibly due to rotational slumps, as evidenced by the
presence of distinct shear planes. The precise nature
of these anthropogenic and natural processes, and
the relationship between them, is uncertain, but may
be resolved through ongoing excavation of the site.

The work at Mala Triglavca underlines the fact that
any stratigraphic or radiocarbon sequence may be a
complex palimpsest, created and recreated through
a series of interlinked processes. On the one hand,
‘gaps’ in the radiocarbon sequence do not necessar-
ily represent periods of abandonment of a cave, but
may reflect episodes of postdepositional disturbance
and intensive modification and transformation of
the cave sediments. They may also be created by hav-
ing too few radiocarbon samples and by the selec-
tivity of the sampling. Small scale excavation (typi-
cal for cave sites), failure to appreciate the effects of
postdepositional processes, direct translation of se-
ries of radiocarbon dates into cultural sequences, and
interpretative models that see the Neolithic as radi-
cally different from the Mesolithic, have all contribu-
ted to the creation of such gaps. The gaps detected
by some researchers in the radiocarbon sequences
of caves in southeast Europe around the time of the
Mesolithic-Neolithic transition are perhaps symptoms
of our approach toward the transition, rather than a
reflection of radical cultural or demographic change
associated with the displacement of Mesolithic for-
agers by immigrant farmers.
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Introduction

Organic residues survive in two principal forms in
association with archaeological pottery, namely as:
(i) surface residues appearing as visible residues on
the exterior or interior of vessels, and (ii) as ab-
sorbed residues preserved within the vessel wall; in-
visible to the naked eye. The first class of
residues, occurs on the exterior surfaces of and cor-
respond to either sooting derived from heating on
a fire or seemingly rather rare instances of applied
decorations (Urem-Kotsou et al. 2002; Connan et
al. 2004). Together with exterior sooting, the inte-
rior surface residues are probably the group of resi-
dues most familiar to pottery analysts. These are
often carbonised, and presumed to be residues of

‘cooking’ failures, while post-firing treatments are
also seen, particularly as copious linings associated
with Roman amphorae (Beck et al. 1989). Absorbed
residues are by far the most common in pottery and
probably the most widely occurring residue type.
Analyses performed to date suggest that absorbed
organic residues survive in >80% of domestic cook-
ing pottery assemblages worldwide.

Lipids residues of cooking and the processing of
other organic commodities have been found to sur-
vive in archaeological pottery vessels as components
of surface and absorbed residues for several millen-
nia. The most successful analytical approaches in-

ABSTRACT – A collection of pottery from the early Neolithic site of Mala Triglavca was analysed with
the aim of obtaining insights into vessel use and early animal domestication and husbandry prac-
tices in the Adriatic region. Total lipid extracts were submitted to gas chromatography (GC), GC-mass
spectrometry (GC-MS) and GC-combustion-isotope ratio MS (GC-C-IRMS) in order to obtain molecu-
lar and stable carbon isotope signatures as the basis for determining the nature and origins of the
residues. The extracts were dominated by degraded animal fats. The majority (70%) of the total lipid
extracts displayed intact triacylglycerol distributions attributable to ruminant adipose and dairy fats,
which were subsequently confirmed through C16:0 and C18:0 fatty acid δ13C values.

IZVLE∞EK – Izbor kerami≠nih vzorcev iz zgodnje neolitskega najdi∏≠a Mala Triglavca je bil analiziran
z namenom, da bi pridobili dodatne informacije o uporabi kerami≠nih posod ter zna≠aju zgodnje ∫i-
vinoreje na Jadranskem prostoru. Lipidne ekstrakte vzorcev smo analizirali s pomo≠jo plinske kroma-
tografije (GC), plinske kromatografije sklopljene z masno spektrometrijo (GC/MS) in plinske kroma-
tografije sklopljene s se∫igno masno spektrometrijo razmerij izotopov (GC-C-IRMS). V lipidnih eks-
traktih so prevladovale ∫ivalske ma∏≠obe. V ve≠ini (70%) lipidnih ekstraktov so bile prisotne nespre-
menjene trigliceridne distribucije, ki jih lahko pripi∏emo tol∏≠nim ter mle≠nim ma∏≠obam pre∫veko-
valcev. Lipidni izvor je bil nadalje potrjen z δ13C vrednostmi prostih ma∏≠obnih kislin C16:0 in C18:0.

KEY WORDS – Neolithic, Adriatic, organic residues, fatty acyl lipids, δ13C values
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volve solvent extraction, then using a combination
of instrumental analytical techniques, including: high
temperature-gas chromatography (HTGC), GC/mass
spectrometry (GC/MS; Evershed et al. 1990) and GC-
combustion-isotope ratio MS (GC-C-IRMS; Evershed
et al. 1994), to identify and quantify the components
of the lipid extracts of such residues. Characterisa-
tion of lipid extracts to commodity type is only pos-
sible through detailed knowledge of diagnostic com-
pounds and their associated degradation products
formed during vessel use and/or burial. An increas-
ing range of commodities is being detected in pot-
tery vessels, including animals products (e.g. Ever-
shed et al. 1992; Copley et al. 2003), leafy vegeta-
bles (Evershed et al. 1991; Evershed et al. 1994),
specific plant oils (Condamin et al. 1976; Copley et
al. 2005a) and beeswax (Heron et al. 1994; Ever-
shed et al. 1997; Regert et al. 2001).

Animal fats are by far the most common residue
identified from archaeological pottery, characterised
by high abundances of free fatty acids, particularly
palmitic (C16:0) and stearic acid (C18:0). Triacylglyce-
rols (TAGs) are the major constituents of modern
animal fats, however, they are degraded to diacylgly-
cerols (DAGs), monoacylglycerols (MAGs) and free
fatty acids during vessel use and burial, such that in
archaeological pottery the free fatty acids tend to
predominate. This has been observed in numerous
pottery vessels (Evershed et al. 2001) and verified
through laboratory degradation experiments (e.g.
Charters et al. 1997; Dudd and Evershed 1998;
Evershed 2008). Precise assigning of the origins of
animal fats is only possible through the use of com-
pound-specific stable carbon isotope analysis. GC-C-
IRMS allows the carbon stable isotope (d13C) values
of individual compounds (within a mixture) to be
determined. It has been previously observed that
the δ13C values for the principal fatty acids (C16:0

and C18:0) are crucial in distinguishing between diffe-
rent animal fats, e.g. ruminant and non-ruminant
adipose fats and dairy fats (Evershed et al. 1997a,
Dudd and Evershed 1998), as well as in the identi-
fication of the mixing of commodities (Evershed et
al. 1999; Copley et al. 2001). Recently it has been
demonstrated that dairy products were important
commodities in Early Neolithic at various archaeolo-
gical sites throughout Europe and Near East, as illu-
strated through the persistence of dairy fats in ar-
chaeological pottery vessels (Copley et al. 2003;
2005b; Evershed et al. 2008).

The aim of this investigation was to apply organic
residue analysis to prehistoric pottery from the Neo-

lithic rock shelter Mala Triglavca in order to deter-
mine the nature and origin of preserved lipids and
thereby provide new insights into food preparation
and consumption of the inhabitants. As a conse-
quence of the wider interest in the use of rock shel-
ters in the early Neolithic, the organic analysis of the
pottery from this site offers an important opportu-
nity to explore aspects of animal husbandry, particu-
larly dairying.

Sites and samples

The Neolithic rock shelter site of Mala Triglavca is
situated in the Dinaric karst in south-western Slo-
venia. There is evidence that the site has been con-
tinuously occupied from the Mesolithic until the Mid-
dle ages. Rock shelter sites in the region have most-
ly been interpreted in two different ways: (i) as sea-
sonal camps for hunters/shepherds, or (ii) as places
for long-term settlement. Archaeozoological remains
discovered on the site mainly belong to domestica-
ted animals (cattle, sheep, goat, dog) as well as wild
animals (wild boar, red deer, roe deer). A total of 36
potsherds were selected for analysis from earliest
Neolithic phase.

Materials and methods

Lipid analyses were performed using established pro-
tocols which are described in detail in earlier publi-
cations (Evershed et al. 1990; Charters et al. 1993b).
Briefly, analyses proceeded as follows:

Solvent extraction of lipid residues
Lipid analyses of potsherds involved taking c. 2g
samples from area of the the sherd that had been
surface-cleaned using a modelling drill to remove
any exogenous lipids (e.g. soil or finger lipids due
to handling). The sub-samples were then ground to
a fine powder, accurately weighed and a known
amount (20mg) of internal standard (n-tetratriacon-
tane) added, to enable determination of the lipid
concentration. The lipids were extracted with a mix-
ture of chloroform and methanol (2:1 v/v). Follo-
wing separation from the ground potsherd the sol-
vent was evaporated under a gentle stream of nitro-
gen to obtain the total lipid extract (TLE). Portions
(generally one third aliquots) of the extracts were
then trimethylsilylated and submitted directly to ana-
lysis by HTGC. Where necessary combined GC/MS
analyses were also performed on trimethylsilylated
aliquots of the lipid extracts to enable the elucidation
of structures of components not identifiable on the
basis of HTGC retention time alone.
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Preparation of trimethylsilyl derivatives
Portions of the total lipid extracts were derivatised
using N,O-bis(trimethylsilyl)trifluoroacetamide (40μl;
70°C; 60 min; Sigma-Aldrich Company Ltd., Gilling-
ham, UK) and analysed by HTGC and GC-MS.

Saponification of total lipid extracts
Methanolic sodium hydroxide (5% v/v) was added
to the TLE and heated at 70°C for 1 h. Following
neutralisation, lipids were extracted into chloroform
and the solvent reduced under gentle stream of ni-
trogen.

Preparation of methyl ester derivatives
(FAMEs)
FAMEs were prepared by reaction with BF3-metha-
nol (14% w/v; 100ml; Sigma-Aldrich, Gillingham,
UK) at 70°C for 1 h. The methyl ester derivatives
were extracted with chloroform and the solvent re-
moved under nitrogen. FAMEs were re-dissolved in
hexane for analysis by GC and GC-C-IRMS.

Results

The HTGC and GC/MS analyses serve to quantify
and identify compounds in the TLE, revealing the
possible presence of: (i) animal fat or plant oil, and/
or (ii) plant epicuticular waxes, and/or (iii) beeswax
or other sealants, and/or (iv) mid-chain ketones that
indicate that the vessel has been heated (Evershed
et al. 1995; Raven et al. 1997). Further analyses by
GC-C-IRMS analyses can distinguish between rumi-
nant and non-ruminant adipose fats and dairy fats
by investigating the d13C16:0 and d13C18:0 values. Tab-
le 1 lists the sample designations, the concentrations
of lipids detected and the assignments of the broad
commodity groups present in individual sherds
based on the molecular and isotopic compositions
of the components of the TLEs. Ten of the sherds
(28%) yielded significant concentrations of lipid (i.e.
>5mgg–1) sufficient for further analysis by GC-MS
and GC-C-IRMS.

Figure 1 shows a typical partial gas chromatogram
for the TLE of sample 08MT, revealing the presence
of free fatty acids, with high abundances of C16:0

and C18:0 components, mono-, di- and triacylglycerols
(MAGs, DAGs, TAGs). The chromatogram also shows
presence of odd carbon number saturated fatty acids,
iso- and anteiso-branched odd carbon number fatty
acids (C15:0br, C17:0br), which may indicate a ruminant
source (Mottram et al. 1999; Evershed et al. 2001).
Traces of wax esters were also present eluting in the
region of the TAGs.

MAGs, DAGs and TAGs, which are indicative of de-
graded animal fat were detected in 7 of the TLEs to-
gether with relatively high abundances of the pal-
mitic (C16:0) and stearic (C18:0) free fatty acids, which
as discussed above, are the terminal products of TAG
hydrolysis. Previous work has shown that the TAG
distributions can be linked to different sources,
thereby allowing preliminary differentiation of fats
of the two major classes of domestic animals (rumi-
nant and non-ruminant) and ruminant dairy fats.

However, laboratory experiments have shown that
TAG distributions can be skewed by degradation; the
wide TAG distribution characteristic of fresh rumi-
nant dairy fat is considerably narrowed, and thus
comes to resemble the narrower distribution seen in
ruminant adipose fat (Dudd et al. 1998; Dudd and
Evershed 1998). Therefore conclusions drawn from
TAG distributions have to be made with caution. The
TAG distributions preserved in the extracts from the
Mala Triglavca sherds are shown in Figure 3.

The total lipid extracts (TLEs) of samples 08MT,
18MT, 78MT, 79MT and 159MT displayed relatively
broad TAG distributions with acyl carbon number
range of C44 to C54, maximising at C50/C52. Such dis-
tributions are characteristic of reference ruminant
adipose fat, or degraded milk fat. In contrast, the ex-
tract of 13MT displayed quite a narrow TAG distribu-

Fig. 1. Partial HTGC profile of the trimethylsilylated
total lipid extract from sample 08MT, showing the
distribution of components characteristic of degra-
ded animal fat. Key: CX:0 are saturated free fatty
acids of carbon length x, br stand for branched
fatty acids, IS is the internal standard (C34 n-alka-
ne). MAGs are monoacylglycerols; DAGs are dia-
cylglycerols; TAGs are triacylglycerols.
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tion, with an acyl carbon number range of C50 to C54,
maximising at C52, which is identical to reference ru-
minant adipose fats (Fig. 2).

The 8 TLEs that yielded appreciable lipid concentra-
tions analysed further by GC-C-IRMS to determine
the d13C values for the major fatty acids (C16:0 and
C18:0); these values are plotted in Figure 4. The d13C
values obtained for modern reference animal fats
from the major domesticated animals exploited in
prehistory are grouped within confidence ellipses,
onto which the values from archaeological pottery
are plotted. The d13C values for the C18:0 fatty acid
are more depleted in milk fats than in ruminant adi-
pose fats, thus enabling distinctions to be drawn be-
tween milk and adipose fats from ruminant animals
(Dudd and Evershed 1998). This is witnessed in the
c. 2.5 ‰ shift between centroids of the reference ru-
minant adipose fat and ruminant dairy fat ellipses.
The less depleted d13C values seen for the fatty acids
in non-ruminant fats compared to equivalent compo-

nents in ruminant fat are to be due to differences in
diet and in the metabolic and biochemical processes
involved in the formation of body fats in ruminant
and non-ruminant animals.

The d13C values for the C16:0 and C18:0 fatty acids
from 18MT, 79MT, 87MT, 88MT and 161MT plot
within or adjacent to the dairy fat reference confi-
dence ellipse, while that from 75MT plots within the
ruminant adipose reference fat ellipse. Values from
08MT and 13MT plot between the porcine adipose
fat and ruminant adipose fat ellipses. These d13C va-
lues are most likely indicative of mixing of commodi-
ties in the vessels, which may have occurred through
multiple use of the vessel or through the contempo-
raneous mixing of animal products.

The modern fats used to construct the reference iso-
tope plot were reared on a strict C3 diet of fodders
and cereals. The slight displacement of some of the
d13C values to the right of the mixing curves may be

Fig. 2. Histograms showing the typical acyl carbon number distributions expected for triacylglycerols
deriving from degraded lipid residues obtained from: (a) ruminant dairy fat, (b) ruminant adipose, and
(c) pig adipose (Berstan 2002).

Fig. 3. The distributions of TAGs detected in the Mala Triglavca total lipid extracts.
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Lab. Lipid
dd13C16>0 dd13C18>0 Predominant

sample concentration Lipids detected
± 0.3 (‰) ± 0.3 (‰) commodity type

no. (mmg g–1)

08MT 173.35
FA (16∏18< 14, 15, 15br,17, 17br,

–26.5 –29.9 mixture of animal fats
19, 20), MAG, DAG, TAG, WE

09MT 1.90 n\a n\a n\a n\a

11MT 0.81 n\a n\a n\a n\a

12MT 0.42 n\a n\a n\a n\a

13MT 11.56
FA (16∏18), MAG, A,

–26.7 –28.8 ruminant adipose fat
OH, DAG, WE, TAG

14MT 0.24 n\a n\a n\a n\a

15MT 0.00 n\a n\a n\a n\a

16MT 0.00 n\a n\a n\a n\a

17MT 1.01 n\a n\a n\a n\a

18MT 88.09
FA (16∏18< 14, 15, 15br,17, 17br, 18>1,

–27.7 –33.3 dairy fat
19, 20, 21, 22, 23, 24), MAG, DAG, TAG

75MT 90.54
FA (16∏18< 14, 15, 15br,17, 17br,

–29.0 –31.5 ruminant adipose fat
18>1, 19, 20), MAG, DAG, TAG

76MT 2.92 n\a n\a n\a n\a

77MT 0.00 n\a n\a n\a n\a

78MT 2.58 n\a n\a n\a n\a

79MT 27.23
FA (16π18< 14,17, 17br, 18>1, 19,

–27.8 –32.9 dairy fat
20), MAG, OH, A, DAG, TAG, P

80MT 3.45 n\a n\a n\a n\a

81MT 1.34 n\a n\a n\a n\a

82MT 0.00 n\a n\a n\a n\a

83MT 3.12 n\a n\a n\a n\a

84MT 1.10 n\a n\a n\a n\a

85MT 1.34 n\a n\a n\a n\a

86MT 1.38 n\a n\a n\a n\a

87MT 21.93
FA (16π18< 14,17, 17br,

–27.3 –32.2 dairy fat
18>1, 19, 20), OH, A, P

88MT 9.93 FA (16π18< 14, 20), P –27.0 –31.9 dairy fat

89MT 0.00 n\a n\a n\a n\a

156MT 10.06 FA (16π18< 18>1), P n\a n\a |

157MT 4.06 n\a n\a n\a n\a

158MT 0.98 n\a n\a n\a n\a

159MT 12.65 FA (16π18), MAG, DAG, TAG, P n\a n\a dairy fat |

160MT 5.53 n\a n\a n\a n\a

161MT 43.81 FA (16∏18), MAG, DAG –29.5 –34.1 dairy fat

162MT 2.77 n\a n\a n\a n\a

163MT 4.02 n\a n\a n\a n\a

164MT 2.47 n\a n\a n\a n\a

165MT 1.53 n\a n\a n\a n\a

166MT 4.67 n\a n\a n\a n\a

Tab. 1. Summary of the results of the organic residue analyses of Mala Triglavca early Neolithic pot-
sherds.
Key: FA refers to free fatty acids, MAG to monoacylglycerols; DAG to diacylglycerols; TAG to triacylglyc-
erols; A are n-alkanes, K are mid chain ketones, WE are wax esters, P are plasticizers and nd = none
detected. Annotation 18:1 refers to the level of unsaturation and 17br to branched free fatty acids.
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due to the fact that the animals in prehistory were
reared on diets, which varied in d13C values compa-
red to today’s values today environmental influen-
ces. D13C values (d13C16:0 – d13C18:0) are also a use-
ful indicator of lipid origin where such variations
exist. Figure 5 displays the D13C values plotted
against d13C16:0 values for the Mala Triglavca pot-
sherd fatty acids. The ranges on the left side of the
graph are from the modern reference fats.

Using Figure 5, it was possible to more securely attri-
bute the Mala Triglavca residues to their potential
lipid sources. Sample 13MT, which was plotted on
Figure 4 in between the ruminant dairy and adipose
reference ellipse, can now be more accurately attri-
buted to the latter, together with 75MT. Unfortuna-
tely, the same could not be achieved for TLE of sam-
ple 08MT, which remains plotted on the boarder of
two ranges and most likely the consequence of mix-

ing of different types of fat during
the pottery use. 

Discussion

The lipid components of the orga-
nic residues preserved in the early
Neolithic vessels from Mala Triglav-
ca displayed reasonable preserva-
tion given their age, with appreci-
able TLEs being detected in 28% of
the sherds analysed. The high de-
gree of preservation overall was
also reflected in the survival of acyl-
glycerol components (MAGs, DAGs
and TAGs) in a significant propor-
tion (70%) of TLEs. Although some-
what later age the lipid residues
from Mala Triglavca show similar
rate of recovery and mean concen-
trations to those observed in early

Fig. 4. Scatter plot showing the δδ13C values of C16:0

and C18:0 fatty acids prepared from total lipid
extracts of Mala Triglavca potsherds. The values of
modern reference fats are represented by confi-
dence ellipses (1 standard deviation). Lines con-
necting the ellipses represent theoretical δδ13C val-
ues obtained through the mixing of these fats.

Fig. 5. A plot showing the difference between ΔΔ13C
values (δδ13C18:0 – δδ13C16:0) and δδ13C values obtai-
ned from the C16:0 fatty acids extracted from the
Mala Triglavca potsherds. The ranges for the mo-
dern reference fats are plotted to the left of the dia-
gram.

Fig. 6. A plot showing the correlation between success rate (which is
number of TLEs with appreciable lipid concentration divided by to-
tal number of samples analysed) and mean lipid concentration for
Mala Triglavca and other regions with evidences for early Neolithic
milk use.
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Neolithic pottery from SE Europe, Turkey and Near
East (Fig. 6; Evershed et al. 2008). Interestingly,
dairy fats dominate the preserved lipids at Mala Tri-
glavca, and display a mean lipid concentration of
15mgg–1, which is comparable to the concentration
seen in pottery from the other regions where early
Neolithic milk use has been demonstrated. The con-
centrations and rate of recovery of lipid from British
Neolithic pottery are both significantly higher than
the more southerly located sites and likely reflect
preservational differences related to climate and age
(Copley et al. 2005b).

Returning to the Mala Triglavca residues there is
also a good correlation between the triacylglycerol
distributions preserved and interpretations of rumi-
nant dairy and adipose fats in pottery based upon
stable carbon isotope values. None of the total lipid
extracts contained porcine adipose fat, which agrees
with the low percentages of pigs in faunal assem-
blage from the site, which is dominated by small cat-
tle and sheep/goat. The latter clearly correlates with
the fat type detected in the pottery, although the fats
from the different species cannot be separated. In-
terestingly, Mleku∫ has recently managed to partial-
ly reconstruct herd structures using faunal remains
from early Neolithic sites on the Adriatic coast. The
earliest animal domestication and husbandry ap-
pears to have involved exploitation of both animal
meat as well as dairy products (Mleku∫ 2006). Ana-
lyses of absorbed lipid residues of pottery from Mala
Triglavca confirm this interpretation – the Neolithic

inhabitants of the site were using diverse domestica-
ted animal products in every day food preparation
and consumption. Since no mid-chain ketones were
present in any of the extracts it appears that the ves-
sels were not heated to high temperatures (>300° C)
during use (Raven et al. 1997).

In summary, the results obtained from lipid analy-
ses of the Mala Triglavca pottery is consistent with
on-going debate concerning the integration of ani-
mal domestication into early farming as part of the
Neolithisation process along the Adriatic coast. The
results concur with recent findings from organic re-
sidue analyses of Neolithic pottery from the SE Eu-
rope and Near East, where it has been shown that
the early use of dairy products dates back at least to
the 7th millennium BC and rather than being a fixed
package, likely developed in different ways and in
different geographical regions (Evershed et al. 2008;
Mleku∫ et al. 2008).
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Du[an Borić 1, Charles French1, Vesna Dimitrijević 2
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Introduction

A series of settlements along the narrows of the
Danube River on the Serbian-Romanian border pro-
vide a rich settlement and intramural mortuary data-
set. The archaeological record indicates largely un-
broken continuity of occupation during the Mesoli-
thic and Early/Middle Neolithic periods (c. 10 000–
5500 cal BC) (e.g. Bori≤ 2002a; Bori≤ and Dimitri-
jevi≤ 2007 in press; Bori≤ and Miracle 2004; Rado-
vanovi≤ 1996; Srejovi≤ 1972; but cf. Bonsall et al.
2002). This long continuity is marked by important
changes throughout the sequence, the most impor-
tant one being the transition from the Mesolithic to
the Neolithic from around 6200 to 5900 cal BC.
Early Neolithic pottery appears in the central Balkans
around 6300 cal BC (Whittle et al. 2002; 2005).
Significantly, this dating seems to coincide with ar-

chitectural changes in the Danube Gorges: the tran-
sition from the use of rectangular open-air stone
hearths to the construction of elaborate trapezoidal
buildings with limestone floors. At the type-site of
Lepenski Vir this new form of architecture is most
elaborately expressed. However, it seems that these
features in their basic form, including trapezoidal
floor outline with central rectangular hearths and
red limestone flooring, appear already in the Meso-
lithic sequence at the neighbouring site of Vlasac for
the first time (Bori≤ 2007a; Srejovi≤ and Letica
1978). Moreover, at Lepenski Vir, there seems to
exist a gap between the Early Mesolithic occupation
and the later phase with trapezoidal buildings. This
gap coincides with the duration of the regional Late
Mesolithic, c. 7300–6200 cal BC. In contrast, at Vla-

ABSTRACT – Since 2006, new excavations of the Mesolithic-Neolithic site of Vlasac in the Danube
Gorges of the north-central Balkans have been under way. Excavations made across the surviving
preserved portion of the site provide a unique opportunity for a re-evaluation of previous conclu-
sions about the stratigraphy, chronology and the character of occupation at this classic site of the
Lepenski Vir culture. Our revision work is contributing to new knowledge about formation processes
at the site, its absolute dating, complex interplay of different mortuary practices and the nature of
Mesolithic-Neolithic transformation in the region as a whole. Some aspects of these research efforts
are presented in the paper.

IZVLE∞EK – Od leta 2006 potekajo nova izkopavanja na mezolitsko-neolitskem najdi∏≠u Vlasac v do-
navski soteski v severnem delu centralnega Balkana. Izkopavanja, omejena so na ohranjeni del naj-
di∏≠a, omogo≠ajo ponovno presojo in reinterpretacijo stratigrafije, kronologije in poselitve klasi≠nega
naselja kulture Lepenskega Vira. Na∏e delo omogo≠a nove pojasnitve procesov formiranja naselja,
njegovo absolutno datiranje ter predstavitev kompleksnosti pogrebnih praks v kontekstu mezolitsko-
neolitske transformacije v regiji. V ≠lanku predstavljamo nekatere vidike in zaklju≠ke raziskovalne-
ga dela.

KEY WORDS – Vlasac; Mesolithic; Danube; Lepenski Vir; geoarchaeology; chronology 
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sac, this period saw the most intense activity on the
basis of existing radiometric evidence (see below).
Hence these two neighbouring sites provide comple-
mentary sequences for studying diachronic changes
among the Danube Gorges fisher-foragers.

In this paper, we revisit the dating, stratigraphy and
phasing of the site of Vlasac. Such a discussion is
partly facilitated with the results of new fieldwork
at this site (Bori≤ 2006; 2007b) that enabled a re-
examination of formation processes, among other
things. In addition, a series of new AMS dates from
Vlasac, most of which are published here for the
first time, encompass samples from both the 1970s
excavations as well as the most recent excavations
and help us ground our observations about site’s
stratigraphy in the temporal framework. These new
results are then compared with and discussed in re-
lation to observations made by the first excavators
of the site.

Geological setting

The Danube Gorges region of eastern Serbia/west-
ern Romania (Fig. 1) is a complicated but well stud-
ied region geologically (Banu 1972; Grubi≤ 1972;
Markovi≤-Marjanovi≤ 1978; Rabrenovi≤ and Vasi≤
1997; Stevanovi≤ 1997). By the late glacial period
there was a very large meandering and fast flowing
river confined within the limestone/granitic/sedi-
mentary rock dominated gorge, with
narrows, cataracts and terrace rem-
nants on the floodplain edge. These
often occurred as promontories on
the valley floor, composed of rive-
rine sand, wind-blown loessic silt
and/or scree off the adjacent steep
slopes, often re-cut and re-carved by
channel avulsion processes. It was
on these ‘tongues’ of land projecting
at near right angles to the adjacent
valley slopes that the Mesolithic peo-
ples established themselves with set-
tlement and burial sites, with Lepen-
ski Vir on finely laminated riverine
sands, and Vlasac on granitic and li-
mestone derived scree. These flood-
plain edge ‘terrace remnants’ could
be seen as more accessible – just
above the river’s influence and not
being covered to the same extent
with the thick and developing wood-
land that gradually blanketed the ad-
jacent slopes in the early Holocene.

Previous research at Vlasac

The first excavations at Vlasac (44° 32’ N, 22° 02’ E;
c. 62–78 m asl) were made in 1970 and 1971 across
the area of 640m2 (Srejovi≤ and Letica 1978) (Fig.
2). The site was excavated along the riverbank sec-
tion that would be submerged and only selected
areas of the river terrace were excavated. There were
five dwelling structures with floors and 26 possible
open-air (?) hearths as well as 17 stone constructions
of different shapes and extent whose function re-
mains undetermined. There are also 87 graves con-
taining either 119 individuals (Nemeskéri 1978) or
164 individuals (Roksandi≤ 1999; 2000). The exca-
vation area was divided into three sectors: western
(176m2 excavated), central (224m2 excavated) and
eastern (240m2 excavated) sectors. It was suggested
that one could separate three main cultural hori-
zons across the site: Vlasac I with subphases a and
b, Vlasac II and Vlasac III. The excavators described
the sequence at each of these sectors separately. The
cultural and physical characteristics of these layers
are mixed in these descriptions that come from Sre-
jovi≤ and Letica (1978.11–14) and we shall later try
to connect these first observations about the strati-
graphy of the site with our own observations about
the stratigraphic sequence at the southernmost ex-
tent of its spread investigated in the course of re-
newed work in 2006 to 2008 (see below). Stratigra-
phic descriptions of each sector follow.

Fig. 1. Vlasac – location map (1 : 25000).
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Western sector
At this sector the terrain slopes gently from the SW
to the NE (approximately 50cm over a distance of
8m). The most representative section of the stratigra-
phic sequence at this sector and possibly the whole
site, as stressed by Srejovi≤ and Letica (1978.11), is
reproduced in Fig. 3. The stratigraphic sequence at
this sector as seen by the excavators is as follows:

● Humus (20 to 25cm);
● Younger scree (15 to 30cm);
● Older scree (30 to 60cm);
● Eneolithic layer only in square a/18 (10cm);
● Vlasac III (40 to 80cm): brown to black soil con-

taining gravels and large stones;
● Vlasac II (30 to 100cm): brown soil with large

quantities of smaller scree;
● Vlasac Ib (10 to 60cm): dark yellow soil with lar-

ger gravels;
● Vlasac Ia (20 to 60cm): only in squares a/17, a/18,

A/17 and A/18): a large number of fish bones, gra-
vels and clay-like soil;

● Natural: clay-like soil, culturally sterile, with brown
soil and gravels (virgin soil I) or the oldest yellow
scree with smaller gravels (virgin soil II).

Central sector
The surface at this sector slopes from the S to the N
relatively more abruptly than at the western sector

(approximately 1.5m over a distance of 16m). Inte-
restingly, at this sector the bedrock slopes in the
opposite direction: from N to S, by 1.8m. Due to the
specifics of the terrain in this part of the site, in
square B/6 under the level of humus, the bedrock
was hit with no cultural levels, while in squares A/6
and a/6, a homogenous cultural level was only 60cm
thick, with burial remains only and rare finds of ani-
mal bones and other materials. This is due to the
existence of an elevated rocky plateau (bedrock for-
med of large stones) that was forming a half-circle
in the central part of the terrace (see Fig. 2; Rado-
vanovi≤ 1996.Fig. 4.7). This feature must be a relict
of the Danube’s palaeo-channel, which in the past
had cut through less resistant sediments behind the
rocky plateau, which remained unaffected. The first
inhabitants of Vlasac appropriated the depression
left here for their first settlements (Srejovi≤ and Le-
tica 1978.10). This feature of the site topography is
important for understanding both the specificity of
formation processes in certain areas of the site as
well as for the organization of the initial settlement
activities as reflected in the settlement layout. This
feature can best be observed on the published sec-
tions that run from point d9 to x9 or c12 to x12
(Srejovi≤ and Letica 1978.profiles 3, 7). Similarly,
at the eastern sector, this is observable on sections
that run through points ay to a1 and from point AII
to A1 with the rocky base dipping from the NW to

Fig. 3. Section from 1970–1971 excavations running through points a14 to a18 (adopted after Srejovi≤
and Letica 1978.profile 1) compared to the photo of the section from 1970–1971 excavations running
through points a16 to a17 in the background and parts of squares A/17 and a/17 with Hearth 17 (at
64.55 m asl) in the foreground (photo: Centre for Archaeology, Faculty of Philosophy in Belgrade).
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the SE. At these latter sections one catches the limit
of this rocky, elevated plateau on the eastern side of
the Vlasac terrace (Srejovi≤ and Letica 1978.profile
10). In Fig. 4a–b, we reproduce published cross-sec-
tions of the terrace showing the rocky plateau as do-
cumented on the central and eastern sectors. The
limit of the rocky plateau in the central sector can
also be established in square b/3 where the bedrock
is reached below 20cm of surface humus. The bed-
rock here also slopes from the NW to the SE.

In the central sector the thickness of identified lay-
ers is somewhat different from the western sector:

● Humus (20cm);
● Scree (30 to 180cm);
● Vlasac III (40 to 100cm);
● Vlasac II (average thickness 50cm; present in

squares d/9 and c/9 only);
● Vlasac I (150cm; present in squares d/9 and c/d

only with a sudden dip of layers behind the zone
of the rocky plateau);

● Natural.

Eastern sector
The observed stratigraphic sequence behind the
rocky plateau (see Fig. 4b) is divided in two zones:

Western zone in squares A/1, A/I, B/1, B/I, B/II, C/I,
C/II, C/III, D/I, D/II and D/III):

● Humus (25cm);
● Younger scree (average thickness 20cm);
● Older scree (average thickness 40cm);
● Early/Middle Neolithic horizon (80cm, only in

squares C/III, C/II and C/I).
● Vlasac III (average thickness 50cm; in square A/1,

only 20cm due to the intrusion of an Early/Mid-
dle Neolithic pit, or completely damaged in squa-
res A/I, B/I and C/I);

● Vlasac II (average thickness 40 to 90cm);
● Vlasac Ib (30 to 180cm, only in squares C/III, C/II

and C/I);
● Vlasac Ia (10 to 40cm, only in squares C/III, C/II

and C/I);
● Natural.

According to the excavators, the eastern zone of the
eastern sector in squares B/IV, B/V, B/VI, C/IV, C/V
and C/VI differs from the rest of the site both on the
basis of layers’ physical characteristics (consistency,
inclusions, colour) as well as in terms of their archa-
eological content. The excavators observe that the
pre-Neolithic levels are rather homogenous, largely
containing clays and smaller pebbles (Srejovi≤ and

Fig. 4. Cross-sections of the stratigraphy of the Vlasac terrace with the rocky plateau indicated on the basis
of published sections (a) d/9 to x/9 and (b) A/II to A/1 (adopted from Srejovi≤ and Letica 1978.profile
3, profile 13).
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Letica 1978.13). The terrain here also is rather
steep with the inclination the S–N and the height
difference is 2m at the distance of 4m. The base of
the sequence also has an abrupt dip from the SE to
the NW at point BV (Srejovi≤ and Letica 1978.pro-
file 16) forming a deeply buried sequence in squa-
res B/V, B/IV, C/V and C/IV.

● Humus (30cm);
● Homogenous layer of scree (average thickness

80cm);
● Vlasac III (40 to 70cm);
● Vlasac II (50 to 140cm);
● Vlasac Ib (20 to 100cm over a small area);
● Vlasac Ia (average thickness 30cm over a small

area);
● Natural.

The observations at this sector are added with the
mention of test square c/I (see Fig. 1), where the
base of the sequence has an abrupt dip from the SE
to the NW, which forms a deeply stratified sequence
in the NW corner of this square. This is probably si-
milar to the situation in the central sector (see
above) with the existence of a deep natural ‘gully’
behind the rocky plateau, before the base starts to
rise again toward the south. In square c/I one obser-
ves the following stratification:

● Humus;
● Homogenous layer of scree (100cm);
● Younger cultural levels (70cm): yellow-brown soil

containing large stones and charcoal;
● Older cultural levels (60cm): reddish-brown depo-

sit with lots of charcoal and ash at its bottom;
● Natural.

Summary and discussion

Above given detailed descriptions provide very illu-
minating insights about the original topography of
Vlasac and point out significant variations of archa-
eological deposits across the site. For the adequate
understanding of formation processes at this site, it
is important to comprehend the existence of the cen-
tral rocky plateau that approximately forms a half-
circle with a natural ‘gully’ behind this rocky plateau
where one seems to find the most deeply stratified
zone. Also, here, the excavators observed the exis-
tence of the earliest levels, which they attribute to
their phase Ia–b. However, their descriptions of the
physical characteristics of all three main horizons
(phases Vlasac I–III) are limited to the western sec-
tor and are not very detailed. These observations

are then assumed for other areas of the site. The
excavators seem to take for granted the existence of
layers that possess the same physical characteristics
and the same type of cultural material at approxi-
mately the same level across the site. Yet, it is obvi-
ous from their descriptions of the site’s topography
that this sloping terrace has a fairly complex se-
quence and that it is unlikely that the cultural levels
would be formed continuously across the site as is
often the case when cultural layers are laid on a flat
terrain, for instance, in tell type of archaeological
sites. Hence the excavators’ basic assumption that at
the complex erosive-accumulative terrace such as
Vlasac, with varying inclinations of slopes, one could
distinguish and recognize Holocene layers of the
same date, with the same physical characteristics
(consistency, colour, etc.), at approximately the same
level, was problematic. Moreover, Srejovi≤ and Leti-
ca’s phases Vlasac I–III, marked on published sec-
tion drawings as separate entities, lack detailed de-
scriptions of their physical characteristics.

By comparing one of these published sections with
a previously unpublished photo of a part of the same
section (Fig. 3), one could check the decisions made
by the excavators to attribute a particular zone to a
particular level. In this example, the humus layer is
clearly distinguished, while it is more difficult to
make a distinction between the so-called ‘younger’
and ‘older’ scree as marked by the excavators. On
this photograph, instead, one notices a homogenous
zone beneath surface humus that contains smaller
scree. This likely represents the subhumic level and
the archaeologically sterile hillwash (see below).
Larger stones and significant amounts of gravel can
be distinguished as layer Vlasac III, which seems
clearly defined on the photograph, particularly in
comparison to the layer below it. A difference be-
tween layers marked as Vlasac II and Ib on the pub-
lished section is less recognizable on the photograph
although one may notice differences in the concen-
tration and size of gravels in particular zones of this
rather homogenous deposit. On the photograph, one
can also notice an intense dark layer at the bottom
of the stratigraphic sequence that would correspond
to layer Vlasac Ib as drawn on the published section.
This markedly different colour on the section may
partly be due to a different degree of moisture in
this part of the section in comparison to the rest of
the exposed section as its bottom portion must have
been excavated last, but could perhaps also relate to
a concentration of charcoal in this particular layer as
indicated on this part of the published section (see
Fig. 3). We are missing the base of the section on the
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photo and cannot compare the cultural layers with
the sterile layer beneath that the excavators on the
section drawing distinguish into two different zones:
a thin layer of clay virgin soil directly beneath cul-
tural levels and gravel and clay deposits that mark
the base of the whole terrace.

In the following section, we will describe the strati-
graphic sequence as seen through our renewed work
at the upper portion of the terrace, trying to make
connections between what we can observe and the
characteristics of the stratigraphic
sequence described by the excava-
tors in the 1970s at the lower por-
tion of the Vlasac terrace.

Geoarchaeology and the strati-
graphic sequence at Vlasac in
2006–2008

A large part of Vlasac closer to the
original river terrace was excavated
during the 1970 and 1971 rescue
excavation campaigns (see above)
while unexcavated parts were sub-
merged under waters of the modern
Danube. For over 35 years since the
end of the first excavations at Vla-

sac, the Danube at this location was
slowly eroding away sediments, cre-
ating a new riverbank section (Fig.
5). During the 2005 field season in
the Danube Gorges hinterlands1,
there were reports from local fish-
ermen about washed out bones at
this place. Checking these reports at
the start of the 2006 field season, it
was confirmed that certain portions
of this site were still preserved and
accessible for research (Bori≤ 2006;
2007b).

At the break of slope just above the
water’s edge, which fluctuates depen-
ding on the accumulation of water
in the artificial lake (i.e. the Danu-
be in this part of its course in front
of the hydroelectric dam), there is a

c. 10m wide linear zone of Holocene archaeological
survival (Figs. 6–7) associated with a complicated
erosion sequence. From the field observation of the
open section profiles and some selected micromor-
phological analyses, the aims were to investigate the
nature of any buried land surfaces present and the
colluvial sequence, and any potential structural sur-
faces.

The composite hillslope sequence of deposits as
seen on the north-facing, exposed riverbank section

Fig. 5. North-facing section in Trench 3/2006 before the start of ex-
cavation works in 2006 (© D. Bori≤).

Fig. 6. Excavated areas at Vlasac in 2007 seen from the Danube (©
D. Bori≤).

1 New fieldwork in the Danube Gorges started in 2004 as part of a collaborative project entitled “Prehistory of north-east Serbia”
between the Department of Archaeology of the University of Belgrade, Serbia, and the Department of Archaeology, University of
Cambridge, UK, and with Milo∏ Jevti≤ and Du∏an Bori≤ as principal investigators. A part of this wider project relating to the Stone
Ages has been designed to test the notion of the Mesolithic-Neolithic frontier as a general model as well as its applicability in this
regional example by reference to known Mesolithic settlements on the Danube and largely uninvestigated hinterland areas on the
Serbian side of the Danube.
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of Trench 3/2006 at Vlasac (Figs. 8–11) is described
as follows.

Above the bedrock at the base of the slope is a 20+
cm thick gray limestone scree deposit, which is
probably a solifluction type of deposit of the late
glacial period (cf. Markovi≤-Marjanovi≤ 1978).

It has a slightly undulating boundary with a c. 15–
40cm thick, reddish brown, calcitic clay with com-
mon to occasional fine (<3cm), angular to sub-round-
ed limestone fragments. From the micromorphologi-
cal analysis (French 2008), this horizon exhibits
some pedogenic features, notably a well defined,
fine (<5mm), sub-angular blocky ped structure, some
bioturbation through soil faunal action and evidence
of a once greater organic content in the form of frag-
mentary amorphous iron-replaced
plant tissues. This horizon undoubt-
edly represents a soil with some de-
gree of soil formation and stability,
but which is probably also influen-
ced by additions of hillwash-type ma-
terial in the form of calcium carbo-
nate and fine limestone pebbles. The
upper organic A horizon has been
truncated, presumably through sub-
sequent slope erosion processes. But
this palaeosol contains no evidence
of any loessic component, contrary
to initial impressions in the field
(French 2007).

The early Holocene buried soil is pre-
sent by at least the Late Mesolithic,
from c. 7300 cal BC. It is certainly

possible that there was a substantial degree of wood-
land cover immediately upslope from the occupa-
tion and burial site at this time which allowed rel-
ative stability at the base of the slope where the cur-
rent excavations are taking place, and therefore the
formation of this soil. The longevity of this soil is im-
possible to ascertain on soil features alone, but as
there is now a suite of radiocarbon dates indicating
the continuous use of this site throughout the late
Mesolithic for at least several centuries (see below),
indicating by implication that the soil is of a similar
age range.

Importantly in the upper half of the palaeosol (con-
texts 145 and 149) and immediately associated with
a possible trapezoidal structure, there is a distinct
line of horizontally oriented small limestone frag-

Fig. 7. Excavated areas at Vlasac in the course of 2006–2007 excavation campaigns (© D. Bori≤).

Fig. 8. North-facing section in Trench 3/2006 through burial sequ-
ence and possible dwelling floor after initial cleaning (© D. Bori≤).
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ments which strongly suggest that this is a surface
(Fig. 12). It is probably not a prepared surface per
se, but it has either been truncated at this level, or
trampled and compacted through human use. On
balance, it is suggested that this level represents an
exposed surface, and this is corroborated by the few
fragmentary anthropogenic inclusions of fish bone,
both burnt and unburnt, bone and charcoal with
much amorphous iron impregnation (Fig. 13). This
reflects anthropogenic activity during the Mesolithic
use and occupation of this hillslope. There are a num-
ber of Mesolithic burials uncovered in the course of
the renewed work at Vlasac that are also cut into
this ‘red soil.’

The remainder of the profile succession then consists
of hillwash material composed largely of angular
limestone rubble of <5cm across in all orientations.
This occurs in thick horizons located extensively ac-
ross the hillslope over depths of c. 1–3m. There is
also hillwash material infilling either large tree-
throw pits and/or small gullies, that bisect the base
of the slope. These pits are up to c. 1.5m in depth
and 8m in width. The hillwash material sometimes
exhibits discontinuous bedding lenses of limestone
rubble fragments of up to 10cm in size as well as
more undifferentiated zones with smaller limestone
fragments in all orientations. It is suggested that this
indicates overland flow mechanics of deposition as
well as deflation through slope run-off and the stop/
start nature of deposition. There are also units of
browner, more organic and soil-rich hillwash, which

are indicative of some temporary stabilisation or at
least a slowing in colluvial depositional processes.
These variations are probably as much associated
with the nature of the vegetative growth and cover
on the hillside as human activities. Also, there may
be differential colluvial deposition occurring around
in situ trees on the slope; there is certainly differen-
tial infilling with coarser/more abundant limestone
fragments within large tree-throw pits.

Above and upstream from the trapezoidal structure,
this level is characterised by a mixture of fine lime-
stone rubble, colluvially derived, and a greyish
brown calcitic silt in which both occupation mater-
ial and burials are found. Elsewhere and down-
stream, this same level in the stratigraphy is essen-
tially free of cultural material and is dominated by
limestone rubble hillwash deposits. The greater soil
and organic component of this post-structure hori-
zon suggests that this area represents a much slow-
er aggradational dynamic. It may well represent a
series of temporary or standstill soil surfaces alter-
nating with minor, intermittent colluvial episodes,
which have subsequently become mixed through
bioturbation and some fine soil wash. Giving a tem-
poral dimension to this is very difficult, but it could
be envisaged in terms of 100 years or so if you con-
sider turf development taking a few years in such a
context.

Finally, the sequence is capped with the modern
woodland floor on a c. 45 degree slope. It is com-

Fig. 9. Drawing of the north-facing section in Trench 3/2006 through burial sequence and possible dwel-
ling floor after initial cleaning (© D. Bori≤).



Du[an Borić, Charles French, Vesna Dimitrijević
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posed of c. 20–25cm of dark brown
silt loam with leaf litter matt and
oxidised organic component and
much modern rooting, with small
angular limestone pebbles increas-
ing in frequency with depth.

Slope processes

The whole area under excavation
and the complete profile represents
the episodic deposition of variable
mixtures of soil and chalk hillwash
occurring around in situ trees in
greater or lesser degrees of open
woodland. This had the result of
leaving some areas of the hillside
more intact and stable than others,
with other adjacent areas being se-
verely affected by overland flow hill-
wash processes. Certainly there is much tree throw
activity in evidence, areas of former root bowls and
root disturbed areas, which are often associated with
concentrations of Mesolithic artefacts.

The hillwash activity was essentially occurring on
the bare, devegetated slopes by overland flow. This
colluvial slumping may have led to some folding
over of existing deposits on the hillside, such as in
the upper/uphill fills of the inhumation burials, and
even inversion of sediments.

The main archaeological levels, even though they
occur at different levels on the hillside, are probably
indicative of the same stabilised soil surface level
in the Late Mesolithic, from c. 7300 cal BC. Nonethe-
less, there is little doubt that this relative stability
was broken from time to time by some downslope
soil movement. When the woodland on the slope
above became seriously disturbed/exploited, hill-
wash events began in earnest, and may well have
led to the abandonment of this part of the site at the
base of the slope. On archaeological grounds this
does not appear to have occurred before the end of
the Middle Neolithic, i.e. sometime between 5700
and 5500 cal BC.

Comparison with the 1970s excavations

Our observations indicate the importance of an ade-
quate understanding of the complexity of colluvial
processes for the correct interpretation of the strati-
graphic sequence at Vlasac. Although some elements
of the stratigraphic sequence at the part of the site

where new excavations are taking place must dif-
fer from those features observed at the part of the
site excavated in the 1970s, it seems that we may
suggest some revisions of the previous understan-
dings of Vlasac’s stratigraphy with the benefit of
more detailed geoarchaeological and micromorpho-
logical observations that we have provided. First,
the important role in this revision is played by the
nature of depositional processes that depended on
the dynamics of woodland clearance, creation of
tree-throws and the intensity of hillwash downslope
movement and its accumulation in particular depres-
sions, which prevent any constancy in the deposi-
tion and formation of cultural levels across the site
and, moreover, cause the movement and re-deposi-
tion of some cultural materials. From the descrip-
tions provided by the excavators, it is clear that they
also had difficulties in seeing their phases Vlasac
Ia–b to III as clearly recognizable layers across the
site, which is understandable bearing in mind the
complex colluvial sequence just described.

From the bottom of the stratigraphic sequence we
can equate Srejovi≤ and Letica’s ‘virgin soil II’ (see
Fig. 3) with our description of the bedrock consist-
ing of gray limestone scree. What they describe as
‘virgin soil I’ is what we have identified as 15–40cm
thick reddish brown calcitic clay. This is palaeosol
with some stability, representing incipient soil for-
mation with woodland cover in the early Holocene.
In mid profile in this soil, one can recognize some
anthropogenic activity, possibly related to the wood-
land clearance, which, with time, intensified with
the downslope erosion of scree and its deposition

Fig. 10. North-facing section in Trench 3/2006 through burial se-
quence and possible dwelling floor with the last inhumation Burial
context 53 exposed (© D. Bori≤).
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in depressions and tree-throws. Cul-
tural activities sometimes continued
for more than a millennium (see be-
low) even in those areas affected by
the hillwash accumulation as wit-
nessed in the case of the burial se-
quence discovered in Trench 3 in
2006. Such activities were often as-
sociated with larger depressions left
after earlier Mesolithic use of parti-
cular locations. On the basis of our
understanding of the colluvial se-
quence at Vlasac, it is difficult to jus-
tify the assumption that cultural lev-
els Vlasac Ia–b to III identified by
Srejovi≤ and Letica were laid conti-
nuously across the site since the de-
position of cultural strata at Vlasac
must have been taking place at dif-
ferent times in different areas of the
site. Thus two related processes created the cultural
stratigraphy at Vlasac: on the one hand, the dyna-
mics of hillwash movement affected by woodland
clearance, and, on the other hand, complex cultural
practices of inter-cutting and re-depositing of older
layers and materials. These inter-cuttings are often
hardly visible in the type of hillwash deposits, which
most of the stratigraphic sequence at Vlasac consists
of, where one finds gravels of different sizes to be a
significant component of the soil matrix.

These observations are further aided by radiometric
dating that connects the previously described nature
of formation processes with the absolute temporal
framework by dating architectural
features and articulated burials found
in this complex stratigraphic matrix.

Radiometric dating

There are now 43 dates from Vlasac
of which 17 dates were previously
made on charcoal and 26 are AMS
dates made on samples of human (13
dates) and animal (13 dates dating
12 contexts) bones (Tab. 1 – see Ap-
pendix). Most of the charcoal dates
from Vlasac were reported in Srejovi≤
and Letica (1978.129) original pub-
lication as BC corrected ages while
original results can be found in Quitta
(1975.283–284) for Berlin (Bln-) dates
and in Radiocarbon 17 (p. 151) for
Zagreb (Z-) dates. Bonsall et al. (1997;

2000) published first 5 AMS dates (OxA–5822–5826)
on human burials from Vlasac obtained through the
Oxford Radiocarbon Accelerator Unit (ORAU). There
are also 5 dates made on human burials from Vlasac
obtained through the National Science Foundation
Arizona AMS Facility at the University of Arizona
(AA-), and the details of these will be published by
Price and Bori≤ (forthcoming).

Bonsall et al. (1997; 2000) were first to note the
problem with the aquatic reservoir effect when dat-
ing human burials. A similar problem occurs when
dating dog bones in the Danube Gorges due to the
intake of ‘old carbon’ from a foodweb that is in this

Fig. 11. North-facing section of the base of the colluvial sequence
with the palaeosol at about 20–55cm above the base of the profile
developed on scree at Vlasac in squares 104/98 and 105/98, Exten-
sion Trench 1/2007 (© D. Bori≤).

Fig. 12. Photomicrograph of horizontally oriented line of fine lime-
stone fragments in context 145 of the possible trapezoidal struc-
ture (cross polarised light; frame width = 4.5 mm).
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particular case dependent on freshwater sources
(see also Bori≤ et al. 2004; Bori≤ and Miracle 2004;
Grupe et al. 2003). Several methods were suggested
for the correction of these dates that appear too old
and require a correction before they are calibrated
(Cook et al. 2002). For the correction of the results
made on human burials we used method 2 sugges-
ted by Cook et al. (2002) (see Table 1 in Appendix).

Addressing this problem of correction of reservoir
affected dates made on human and dog bones from
Vlasac and other sites in the Danube Gorges, most
recently, two of us (DB and VD) obtained 16 new
AMS dates through the Oxford Radiocarbon Acce-
lerator Dating Service (ORADS) funded by the Arts
and Humanities Research Council (AHRC) and the
Natural Environmental Research Council (NERC) of
the UK. From this group of dates 13 dates were made
on animal and three on human bones (Tab. 1 – in
Appendix). There are six new AMS results that date
features from new excavations at Vlasac and 10
dates were made on the material from old collec-
tions. This new dating programme was partly de-
signed to establish the date for the occupation of tra-
pezoidal dwellings, which in their rudimentary form
occur at Vlasac for the first time. Trapezoidal struc-
tures had been assigned to Srejovi≤ and Letica’s
phase I and it was necessary to establish the exact
date for the construction and occupation of these
features bearing in mind that this architectural form
plays an important part in chronologically later de-

velopments found at Lepenski Vir. Several other
samples were chosen to test previous dates on char-
coal or human bones that produced problematic
dates, and, also, to date contexts from new excava-
tions at Vlasac.

All available dates2 from this site are presented in
Table 1 (in Appendix), grouped by context or by
their stratigraphic relations with one another where
possible. In the following we discuss this dating evi-
dence. We are aware of the necessity to provide ade-
quate Bayesian modeling of these groups of dates
and the given ranges are for the moment only coarse
estimates.

Dwelling 1 (phase Ia) (see Figs. 2, 14)
There are three old, conventional dates from this
building (Bln–1051, Bln–1051a and Z–262), dating
samples that were allegedly collected from the floor
of the building (spit 26). These dates give respective
ranges 5988 to 5642, 5893 to 5522 and 6032 to
5720 cal BC at 95 per cent confidence. These rather
Middle Neolithic dates do not correspond with two
new AMS dates obtained on animal bones found on
the dwelling floor (spit 25): OxA–16214 and OxA–
16215 give ranges 7163 to 6818 and 7042 to 6699
cal BC at 95 per cent confidence. There are two
other old charcoal dates (Bln–1050 and LJ–2047a)
that come from the same excavation square C/III
where Dwelling 1 is located but from upper levels
(spits 15 and 22) assigned by the excavators to

phase Vlasac II. Surprisingly, these
two dates are in a much better agre-
ement with the two new AMS dates
from the building floor and give ran-
ges 7082 to 6574 and 7049 to 6642
cal BC at 95 per cent confidence.
The explanation for these similar
ranges of charcoal samples at higher
levels (almost 1m in the case of Bln–
1050) than the floor level of Dwel-
ling 1 can perhaps be related to the
fact that the trapezoidal dwellings
at Vlasac were dug into the sloping
terrace or placed into existing de-
pressions in the terrain (Fig. 14).
Hence these charcoal samples might
have come from the area outside of
the semi-subterranean dwelling (i.e.
on the level from which the dwel-
ling was dug, representing the level

Fig. 13. Photomicrograph of very fine bone and charcoal inclu-
sions in context 145 of the possible trapezoidal structure (plane
polarised light; frame width = 4.5 mm).

2 One should note that the dating results of the nitrogen activation analysis of Vlasac burials (Butzko et al. 1978) cannot be
accepted as reliable and are not listed here.
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of the occupation horizon on the
slope outside the dwelling). On the
other hand, there are two ways to
explain the inconsistency of the first
three charcoal dates from Dwelling
1 with the rest of now existing dates
in the area of this building. The first
explanation is to reject the three
charcoal dates as statistical outliers.
The second explanation, given their
consistent Middle Neolithic dates, is
to assume some type of later intru-
sion from the level of the Middle
Neolithic occupation of the site (see
below) to which excavators assign
a significantly thick layer (80cm)
exactly in the area of squares C/I,
C/II and C/III (Srejovi≤ and Letica
1978.13). This type of possible intru-
sions are seen on the published sec-
tion from this area of the site, where
phase Vlasac III is non-existent (Sre-
jovi≤ and Letica 1978.profil 14). At
present, we can only speculate how
this charcoal of later date reached
the floor of Dwelling 1 in spit 26
where it was allegedly collected.
New AMS dates indicate the chrono-
logical framework for the construction and use of
this dwelling sometime in the first century after
7000 cal BC.

Dwelling 2 (phase Ia) and Burial 31 (phase I)
(see Figs. 2, 15)
There are two older dates on char-
coal (Bln–1053 and Bln–1014) from
this feature and both of these, simi-
larly to charcoal samples from the
floor of Dwelling 1, give Middle Neo-
lithic dates in the range 5983 to
5618 and 5966 to 5534 cal BC at 95
per cent confidence. We may either
reject these dates as outliers or sup-
pose some sort of intrusion as the
excavators mention a thin layer of
Eneolithic occupation in square a/18
where Dwelling 2 is found (Srejovi≤
and Letica 1978.11). To check the
dating of this feature, we have dated
a roe deer skull with antlers that was
found lying on the floor of the buil-
ding (Srejovi≤ and Letica 1978.22).
OxA–16216 dates this sample in the
range of 7047 to 6699 cal BC at 95

per cent confidence. This date corresponds very well
with the two dates obtained from the floor of Dwel-
ling 1, and may indicate the overall contempora-
neity of construction and use of these two dwellings.
We have also dated a red deer tool that was marked
as coming from the area beneath the floor of this

Fig. 14. Dwelling 1 from Vlasac with reddish flooring (2.70m long
and 1.20m wide) (photo: Centre for Archaeology, Faculty of Philo-
sophy in Belgrade).

Fig. 15. Burials 31 (AA–57777) and 32, found next to Dwelling 1
(Burial 31 is 1.76m long) (photo: Centre for Archaeology, Faculty
of Philosophy in Belgrade).
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dwelling. The obtained OxA–16217 gives the range
6900 to 6593 cal BC at 95 per cent confidence. This
date is younger than expected and may indicate a
later intrusion. It is likely that the date does not
come directly from beneath the floor of the dwel-
ling, what we initially assumed when choosing it
for dating, but from the level on its side, i.e. lower
than the floor of Dwelling 2 but next to it rather
than directly beneath the floor. This possibility is
perhaps also supported by the new date AA–57777
for Burial 31 (Fig. 15). After the correction for the
freshwater reservoir effect, Burial 31 is dated in the
similar range 6823 to 6436 cal BC at 95 per cent
confidence. Srejovi≤ and Letica (1978.21) note that
Dwelling 2 was damaged along its south-eastern side
by interment of Burials 32 and 31 (see Fig. 2). Bu-
rial 31 was found 20cm below the floor level of
Dwelling 2 and in the same spit 23 as the red deer
antler tool dated by OxA–16217. Hence it is likely
that Dwelling 2 was partly damaged by later Mesoli-
thic intrusions.

Dwelling 3 (phase Ib) (see Fig. 2)
The new OxA–16218 date for a red deer antler found
on the floor of Dwelling 3 is in the range 7028 to
6651 cal BC at 95 per cent confi-
dence and confirms the contempora-
neity of this feature with Dwellings 1
and 2 (see above).

Dwelling 4 (phase Ib) (Figs. 2,
16–17)
Earlier charcoal date Bln–1170 dates
this dwelling in the range 7036 to
6496 cal BC at 95 per cent confi-
dence and corresponds very well
with the range of dates obtained for
Dwellings 1 to 3. With new OxA–
16219 we have now dated a modi-
fied red deer antler from the floor
of Dwelling 4 that surprisingly gives
the range 9756 to 9321 cal BC at 95
per cent confidence. It is very unli-
kely that this date represents the
actual date for the construction/use
of this feature and it is more likely
that it represents residual materials
that come from layers much older
than the use of this dwelling. A simi-
lar phenomenon was observed at
the site of Lepenski Vir (Bori≤ and
Dimitrijevi≤ in press). Due to the
specificity of the process of con-
struction of buildings at these sites

by cutting into the sloping terrace, older occupation
zones are turned over and re-deposited, which brings
older, residual materials into stratigraphically and
chronologically later contexts. However, this early
date for the occupation of Vlasac is important as it
indicates the existence of the earliest occupation
zone at the site that can be attributed to the regio-
nal Early Mesolithic. With a similarly early date ob-
tained for Burial 72 (see below), one may suggest
that the site was used in the early phases of the re-
gional Early Mesolithic. Traces of this Early Mesoli-
thic occupation are preserved sporadically at Vlasac.
There is one more date that can be connected to
Dwelling 4: AA–58321 dates Burial 25 that was
found some 90cm above the floor level of the buil-
ding and thus gives a terminus ante quem for the
occupation of Dwelling 4 in the range 7026 to 6481
cal BC at 95 per cent confidence (after the correc-
tion for the freshwater reservoir effect). This date
overlaps with the occupation of Dwelling 4 and may
indicate a quick infill of the dwelling cut over the
floor area before Burial 25 was interred here. Yet,
only modelling of these dates within the Bayesian
statistical framework may indicate a more precise
tempo of these processes.

Fig. 16. Dwelling 4 from Vlasac (adopted after Srejovi≤ and Letica
1978.Fig. 12).
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Dwelling 5 (phase Ib) (see Fig. 2)
This dwelling is dated (OxA–16543) by a typologi-
cally characteristic bone chisel from an aurochs’ me-
tapodial (Fig. 18) found on the floor of this feature.
The date is in the range 7034 to 6693 cal BC at 95
per cent confidence. This dating significantly over-
laps with previous dates obtained for four other
dwellings that all had traces of reddish limestone
flooring around the rectangular stone-lined hearths
(see above).

Hearths 20 (phase II) and 16 (phase III) (see
Fig. 2)
The layer beneath Hearth 16 has previously been
dated with Z–267 made on charcoal in the range
6592 to 6236 cal BC at 95 per cent confidence. There
is another conventional 14C date (Bln–1168) made
on charcoal from this square, which gives a partly
overlapping range 6496 to 6093 cal BC at 95 per
cent confidence. In order to check previously ob-
tained dates on charcoal, we have dated a red deer
antler found beneath Hearth 16 with OxA–16080
and OxA–16220 (duplicate) which give almost iden-
tical ranges 6638 to 6479 and 6634 to 6474 cal BC
at 95 per cent confidence. These new dates are in
agreement with the previous charcoal dates from
this area and suggest mid-7th millennium BC use of
this part of the settlement. Almost exact overlap of
Hearths 20 (at 64.81 m asl) and 16 (at 65.18 m asl)
may indicate a relatively short period for the accumu-
lation of deposits between them (see Srejovi≤ and
Letica 1978.T. XVII). Assigning these two hearths
to two different phases could be problematic. One is
left to speculate whether the con-
struction of a new hearth at the same
place here related to the intensity of
downslope movement and scree ac-
cumulation (see above), which slow-
ly buried previously used features
and the area around them, or to
ideas about a symbolic renewal of a
particular social place.

Burial 72 and Hearth 23 (both
phase I) (see Fig. 2)
OxA–5824 dates Burial 72 and after
the correction for the freshwater re-
servoir effect gives the range 9756
to 8804 cal BC at 95 per cent confi-
dence. It is currently the oldest dated
human burial from Vlasac. This bur-
ial is found 30cm below Hearth 23
along its eastern side. The excava-
tors date this burial to the earliest

phase Vlasac I (Srejovi≤ and Letica 1978.57). Rado-
vanovi≤ (1996.217) rephases Burial 72 into her later
phase burial. In order to check this surprisingly early
date, we have dated a wild boar tusk tool found in
association with Burial 72 (Bori≤ 2002b.Appendix
4). The obtained OxA–16221 gives the range 7033
to 6686 cal BC at 95 per cent confidence. This Late
Mesolithic date has not resolved the problem with
this early date on Burial 72. The new AMS date on
the wild boar tusk tool should probably be consid-
ered as representative for the dating of Hearth 23,
which might have been contemporaneous with the
construction/occupation of dwellings with floored
areas around them since it was placed in the virgin
soil. In the light of recently obtained OxA–16219
from Dwelling 4 that suggested the existence of Early
Mesolithic levels at Vlasac (see above), the proble-
matic OxA–5824 can be considered as certainly da-
ting a human bone of an early Mesolithic age given
its isotopic signature. What is not quite certain is
whether the sample for this date came from Burial
72 or from a loose human bone fragment that might
have been found in its vicinity and was collected as
Burial 72, since no information is available on what
skeletal part was dated. It is important to mention
that in the area of the site where this burial was
found, behind the rocky plateau (see above), one
finds the most deeply stratified deposits, which may
contain materials more than a millennium earlier
than the phase of dwellings with floors that has now
been dated to the beginning of the 7th millennium
BC. In addition, an older charcoal date (Bln–1169)
from this square, collected at the level of spit 14,

Fig. 17. Dwelling 4 from Vlasac, north-facing (photo: Centre for
Archaeology, Faculty of Philosophy in Belgrade).
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gives a later Mesolithic date in the range 6744 to
6295 cal BC at 95 per cent confidence, indicating
that the location remains in use throughout the Late
Mesolithic.

Burial 17 (phase I) (Fig. 19) and phases II
and III in square A/II
AA–57776 dates one of the most intriguing burials
from Vlasac: Burial 17 was placed in a sitting posi-
tion with crossed legs (Fig. 19). After the correction
for the reservoir effect the date is in the range 8286
to 7749 cal BC at 95 per cent confidence. This early
Mesolithic date has an overlapping range with the
dates obtained for burials found in the same posi-
tion at other sites (for Padina see Bori≤ and Miracle
2004 and for Lepenski Vir see Bonsall et al. 2004;
Radovanovi≤ 2006.Fig. 4). At present, there are no
other dates that overlap with the dating of Burial 17.
In the same square A/II, from spit 14, comes a char-
coal date LJ–2047 with the range 6438 to 6213 cal
BC at 95 per cent confidence. This date indicates
that the location continued to be used throughout
the Late Mesolithic.

Burials 54, 45 and 51a (phase I) (see Figs. 2,
20, 21)
There is a complex sequence of overlapping and
inter-cut features, such as hearths and burials, in
squares A/17 and A/18. We have 3 dates from three
burials in this zone. All three burials had to be cor-
rected for the freshwater reservoir effect. AA–57778
dates Burial 45 in the range 6654 to 6411 cal BC at
95 per cent confidence. Only the skull and part of
the right arm survived from this burial as it was cut
by a later interment of Burial 55. Burial 55 was co-
vered by Hearth 17. Burial 54 was
found as a pile of disarticulated
bones and was covering articulated
inhumation Burial 53 found beneath
it (Fig. 20). OxA–5823 for Burial 54
is in the range 7024 to 6394 cal BC
at 95 per cent confidence after the
correction for the reservoir effect.
This date predates Hearth 17 and
postdates child Burial 53. These ran-
ges overlap and may indicate that
this complex sequence was formed
over a relatively short period of
time in the mid-7th millennium BC.
There is an older charcoal date (Z–
264) from Burial 54 in the range
5480 to 5062 cal BC at 95 per cent
confidence. It must represent a later
intrusion in this burial zone that

brought the remains of younger charcoal in associa-
tion with Burial 54. In the vicinity of this sequence,
closer to the river edge, there are several burials
that were covered by later stone-lined rectangular
Hearths 19 and 19a (Fig. 21). One of these burials,
Burial 51a, is dated with OxA–5822 in the range
7572 to 7082 cal BC at 95 per cent confidence. This
is the oldest date for the Late Mesolithic sequence of
burials at Vlasac and likely predates the construction
of dwellings with floors, which are built only after
7000 cal BC. Although all three burials were assigned
to phase I, it is clear now that they can be confined
to the Late Mesolithic development, with Burial 51
relating to an earlier phase of the Late Mesolithic, in
the second half of the 8th millennium BC, while Bu-
rials 45 and 54 can be assigned to a later part of this

Fig. 19. Burial 17 (AA–57776) in sitting position with crossed legs
(photo: Centre for Archaeology, Faculty of Philosophy in Belgrade).

Fig. 18. Bone chisel (OxA–16543) made on an
aurochs’ metapodial (my inv. 1271) from the floor
of Dwelling 5 (© D. Bori≤).
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likely continuous development throughout the 7th

millennium cal BC.

Burial 6 (phase III) and square a/6
Dates from this part of Vlasac somewhat help us un-
derstand the stratigraphic sequence in this central
part of the settlement. A previous charcoal date Z–
268 that was associated with Burial 11 gives the
range of 5762 to 5480 cal BC at 95 per cent confi-
dence, which is a Middle Neolithic date and is likely
an intrusion from upper levels. This is not surpris-
ing in this central part of the settlement, just behind
the rocky plateau, as archaeological levels here have
an average thickness of only 50cm and the excava-
tors mention a single, homogenous horizon with bu-
rials and very little other material (Srejovi≤ and Le-
tica 1978.12). AA–57775 dates Burial 6, found in
this zone, in the range 6600 to 6235 cal BC at 95 per
cent confidence, and we may assume that most of
other burials in this square can be connected with
this later phase of the Late Mesolithic use of Vlasac
as a burial ground.

Other Late Mesolithic dates from Vlasac

There are several other dates from Vlasac that have
also given mid-7th millennium dates for the use of
the site for burial interments. OxA–5825 and OxA–
5826 date Burials 24 and 83 respectively (see Fig. 2)
in the ranges 6640 to 6220 and 7024 to 6430 cal BC
at 95 per cent confidence after the correction for the
reservoir effect. There is also a date in the similar
range for the first discovered burial in the course of
new excavation work at Vlasac (Bori≤ 2006): OxA–
16541 dates burial context 2 in the range 6775 to

6470 cal BC at 95 per cent confidence. Three more
charcoal dates (Bln–1171 Bln–1052, and Bln–1054)
from two different zones of the settlement give part-
ly overlapping ranges 7030 to 6478, 6644 to 6250
and 6460 to 6085 cal BC at 95 per cent confidence,
confirming the intensity of inhabiting and/or using
this locale for burial purposes in the course of the
Late Mesolithic, and especially in the course of the
7th millennium BC.

Sequence with the dwelling floor and burials in
Trench 3/2006

There are several new dates for the sequence of bu-
rials above the possible dwelling floor level exca-
vated in the course of renewed work at Vlasac. This
is an important feature as it provides well-stratified
contexts that indicate the continuity in the use of
this location throughout the Late Mesolithic, trans-
formational/Early Neolithic and Middle Neolithic
phases in the Danube Gorges. The transformational/
Early Neolithic phase is best represented at the site
of Lepenski Vir with the phase of trapezoidal build-
ings (Bori≤ and Dimitrijevi≤ 2007; in press). The
newly discovered burial sequence at Vlasac for the
first time indicates the existence of this transforma-
tional phase at this site too, while associated items
of material culture indicate the process of cultural
transformation that was taking place at the time.
Here is the brief description of the sequence with as-
sociated AMS dates and their stratigraphic positions.

At the bottom of the sequence, the reddish burned
flooring (context 149) (Fig. 10) of a possible semi-
subterranean dwelling had only a partly preserved

rear area and one is left to speculate
whether it might have had a trape-
zoidal shape since the Danube wa-
ters eroded away the front part of
this feature. It seems that upon the
abandonment of this feature a layer
of sterile soil (context 145) was in-
tentionally placed over the floor,
while there are several cremation
pits found around this dwelling floor
with traces of intense burning and
containing burned human remains.
These pits must have been dug at a
later date around the abandoned de-
pression. From this area comes the
AMS dated projectile point (OxA–
16540), which gives the range 6654
to 6484 cal BC at 95 per cent confi-
dence and thus likely postdates the

Fig. 20. Burials 55 (176cm long), 45 (AA–57778), 53, 54
(OxA–5823) and 49, after lifting Hearth 17; Hearths 15 and 18
in the background (photo: Centre for Archaeology, Faculty of
Philosophy in Belgrade).
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occupation at the dwelling floor. As-
suming that this dwelling floor was
similar to other dwellings found du-
ring the first excavations at the site
and now dated sometime in the first
century after 7000 BC, we may ex-
pect a similar date for the construc-
tion/occupation of this floored fea-
ture. The first burial interred in this
area could have been either adult
disarticulated Burial context 136,
child Burial context 297 or adult Bu-
rial context 232, which was placed
over an oval cremation pit containing
burned human remains and bone
projectile points (Feature 26). Burial
context 136 was damaged by one of
the cremation pits and only its right leg below knees
and feet survived in the articulated position. This
burial is now dated with OxA–18865 in the range
6775 to 6473 cal BC at 95 per cent confidence after
the correction for the reservoir effect. At a higher
level along the same axis and with the same posi-
tion and orientation Burial context 81 was found,
again damaged by the interment of headless adult
inhumation Burial context 63, found cutting through
it. Burial context 63 is after the correction for the
freshwater reservoir effect dated with OxA–16542
in the range 6232 to 6018 cal BC at 95 per cent con-
fidence. This is presently the youngest date for a bu-
rial at Vlasac found buried according to the typical
Mesolithic burial rite. Here, finds of Spondylus beads
as well as red and white limestone beads, identical
to those found in several burials from Lepenski Vir
(see Bori≤ 2006; 2007b), indicate the effect of cul-
tural changes in the region through the acceptance
of new, Neolithic-looking ornaments, which sits very
well with the obtained date. There was a partly bur-
ned child burial placed over the chests of Burial con-
text 63. Burial context 63 was damaged on its left
side by the interment of neonate Burial contexts 62
and 69, found one on top of the other. Another cre-
mation pile was covering all these interments, while
on the top of this cremation the last articulated buri-
al, context 53 (Fig. 10), was placed along the same
axis as previous burials, although with the head
pointing in the opposite direction from other buri-
als, i.e. upstream. It was covered with stone plaques
over the head and the pelvis, and a red deer skull
with antlers (context 19) was placed on top of it.
OxA–16544 dates this red deer skull in the range
6006 to 5838 cal BC at 95 per cent confidence and
this is currently the youngest AMS date from Vlasac,
which corresponds very well with the stratigraphic

position of older, dated Burial contexts 63 and 136.
This date is also a terminus post quem for the layer
with Star≠evo pottery found on top of large stones
that were covering this burial location. This pottery
level is dated to the regional Middle Neolithic. OxA–
16539 which was chosen to date this level of Middle
Neolithic occupation in Trench 3/2006 has given a
slightly earlier range than expected: 6393 to 6229
cal BC at 95 per cent confidence. It could be either
that the Star≠evo-type pottery found in the dated
context is thus present at Vlasac already around this
time, or, more likely, that with this date we dated
slightly older, residual material found in a later stra-
tigraphic context.

Summary of the dating evidence

The sequence of all available radiometric dates is
shown in Fig. 22. At present, the radiometric evi-
dence suggests that Vlasac might have been spora-
dically inhabited with possible burial interments
(Burial 72) very early in the Holocene sequence,
some time in the mid-10th millennium BC. A more
secure date for the use of the site as a burial ground
comes from the end of the 9th millennium BC or the
beginning of the 8th millennium on the basis of the
date for the only sitting burial with crossed legs
found at Vlasac (Burial 17). The practice of burying
selected individuals in a sitting position with crossed
legs is found at several other sites in the region and
has so far been dated at two other sites with an over-
lapping time range, suggesting of the same cultural
phenomenon across this region even at this early
date. A more intensive occupation/use of the site fol-
lows from the mid-8th millennium, which can be con-
sidered the start date of the Late Mesolithic in the
region, and continues, most likely without interrup-

Fig. 21. Burial 51a (OxA–5822) and Hearth 19 (1.05m long) (pho-
to: Centre for Archaeology, Faculty of Philosophy in Belgrade).
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Fig. 22. Calibration ranges at 1 and 2 standard deviations (cal BC) of all dates from Vlasac. Dates cali-
brated with OxCal v. 4.0 (Bronk Ramsey 1995; 2001). Solid bars show 1 s.d.; lines show 2 s.d.. Black fill:
charcoal/conventional dates; white fill: AMS dates.

tions, for more than two millennia. First trapezoidal
dwellings with experiments in providing a reddish
limestone floor are built around or after 7000 BC
and might have been contemporaneously occupied.
It seems that this practice of flooring features dies
out in the course of the 7th millennium. Only rectan-
gular stone-lined hearths are built in the course of
the 7th millennium, sometimes overlapping with
each other. Whether this practice of building new
hearths at the place of older similar features is only
related to the symbolic renewal of these features (cf.
Bori≤ 2003; 2007a) or, also, to the pressing reality
of downslope erosion of scree, which quickly accu-
mulated over occupation areas after episodes of
woodland clearance, remains an open question.
There is now evidence, coming from new excava-
tions at the site, that Vlasac remained in use, at least
as a burial ground, throughout the period that saw
the flourishing of the phase with trapezoidal build-
ings at Lepenski Vir, i.e. the period of transformatio-
nal/Early Neolithic phase, c. 6200 to 5900 cal BC.
There is also clear evidence for the Middle Neolithic
use of the site, from both old as well as new excava-
tions. A number of charcoal dates from Vlasac that
were accidentally associated with older Mesolithic
features and that gave the Middle Neolithic time
spans could be connected with the use of the site
during this later period. One should also add that
the dating evidence does not support a scenario as
suggested by Bonsall et al. (2002) that this site, along
with some other sites in the Danube Gorges, might

have been abandoned due to floods of large magni-
tude related to the 8.2 k BP event, i.e. from 6300–
5950 cal BC (cf. Bori≤ and Miracle 2004). Future
Bayesian modelling should add greater chronologi-
cal sharpness to these main trends that the current
dating evidence offers.

Conclusions

The complex stratigraphic sequence at the Mesoli-
thic-Neolithic site of Vlasac was examined by compa-
ring details of stratigraphic relations established in
the course of the first excavations at this site in the
1970s with the observations made in the course of
renewed work at the site that started in 2006. It has
also added new geoarchaeological and micromor-
phological examinations of these colluvial deposits.
We suggest that the complexity of colluvial process,
dependent on woodland clearance and downslope
movement of scree, must be incorporated in an ade-
quate understanding of formation processes at this
site. The stratigraphy of Vlasac largely consists of hill-
wash deposits formed above a palaeosol found at the
base of the stratigraphic sequence. Minor colluvial
episodes continued to affect this soil, alternating with
periods of stability and incipient soil development,
and together led to slow soil aggradation and thicke-
ning throughout the later Mesolithic and into the
Early and Middle Neolithic. This early Holocene soil
is essentially a ‘cumulative colluvial soil.’
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Furthermore, cultural practices of cutting through
older features and the complexity of placing features
on the sloping terrace complicate any attempts to
assign the same cultural horizon to features found
on the same level. For example, due to the nature of
placing trapezoidal, horizontally levelled areas on
these slopes, similar to other sites in this region, such
as Lepenski Vir and Padina, the phenomenon of re-
sidual materials ending up in later, secondary strati-
graphic contexts is a serious potential danger when
attempting to assign cultural materials to a particu-
lar feature without the help of absolute dating.

Previous and new radiometric dates to a great extent
clarify stratigraphic matters. The current dating evi-
dence does not correspond very well with the pha-
sing of the site into phases Vlasac I(a–b), II and III
as suggested by the first excavators of the site. The
inconsistencies are clearly shown by comparing ob-
tained dates with phases that excavators assigned to
particular features (Tab. 1 – Appendix). These pha-
ses can have a heuristic value only at particular lo-
cations to distinguish the sheer verticality of deposi-
ted layers one on top of the other. However, it is im-
possible to use them as meaningful chronological
entities across the site, and the combination of new
field research and continuing radiometric dating of

particular contexts along with the re-examination of
archaeological collections from the old excavations
can be the way forward in sketching a more reliable
cultural stratigraphy of Vlasac.

We would like to acknowledge the funding received
for the archaeological excavations at the site of Vla-
sac through the British Academy grants (SG–42170
and LRG–45589) and the McDonald Institute for Ar-
chaeological Research, University of Cambridge grants
in the period 2006–2008. We acknowledge the fund-
ing for the dating project that was provided through
the Oxford Radiocarbon Accelerator Dating Service
NERC–AHRC programme. Arizona Lab dates (AA-)
were obtained in the course of the strontium isotope
project made at the University of Wisconsin Madison
with T. D. Price as the principal investigator and fun-
ded by the National Science Foundation (USA), grant
number BCS–0235465. DB thanks the Leverhulme
Research Programme “Changing beliefs of the human
body: comparative social perspective” based at the
University of Cambridge for funding his research in
the course of which this paper was written. For com-
ments on an earlier draft of this paper we are grate-
ful to Ben Davenport.

ACKNOWLEDGEMENTS

REFERENCES

∴∴



Vlasac revisited> formation processes, stratigraphy and dating

281

Investigations. Occasional Paper No. 35. Carbondale:
97–129.

2007b. Mesolithic-Neolithic Interactions in the Danube
Gorges. In J. K. Kozłowski and M. Nowak (eds.), Meso-
lithic-Neolithic Interactions in the Danube Basin.
Archaeopress. Oxford: 31–45.

BORI≥ D. and DIMITRIJEVI≥ V. 2007. When did the ‘Neo-
lithic package’ reach Lepenski Vir? Radiometric and fau-
nal evidence. In M. Budja (ed.), 14th Neolithic Studies.
Documenta Praehistorica 34: 53–72.

(in press) Apsolutna hronologija i stratigrafija Lepen-
skog Vira (Absolute Chronology and Stratigraphy of
Lepenski Vir). Starinar.

BRONK RAMSEY C. 1995. Radiocarbon calibration and
analysis of stratigraphy: the OxCal Program. Radiocar-
bon 37(2): 425–430.

2001. Development of the radiocarbon program OxCal.
Radiocarbon 43(2A): 355–363.

BUCZKO C. M., NEMESKÉRI J. and SAS L. 1978. Age dat-
ing of bones from Vlasac. In M. Gara∏anin (ed.), Vlasac –
mezolitsko naselje u Djerdapu (II). Srpska akademija
nauka i umetnosti. Beograd: 75–76.

BULLOCK P., FEDOROFF N., JONGERIUS A., STOOPS G.
and TURSINA T. 1985. Handbook for Soil Thin Section
Description. Waine Research. Wolverhampton.

COOK G., BONSALL C., HEDGES R. E. M., MCSWEENEY K.,
BORONEANT V., BARTOSIEWICZ L. and PETTITT P. B.
2002. Problems of dating human bones from the Iron
Gates. Antiquity 76: 77–85.

FRENCH C. 2007. Vlasac and Environs, Danube Gorges,
Serbia: Geoarchaeological Assessment. Unpublished re-
port, Department of Archaeology, University of Cam-
bridge.

2008. Preliminary micromorphological analysis of
the palaeosol at Vlasac, Serbia. Unpublished report,
Department of Archaeology, University of Cambridge.

GRUBI≥ A. 1972. Nastanak i prirodne osobenosti flerdap-
ske klisure. In A. Spasi≤ (ed.), Neimari flerdapa 1964–
1971. Export press. Beograd: 11–14.

GRUPE G., MANHART H., MIKI≥ Ω. and PETERS J. 2003.
Vertebrate food webs and subsistence strategies of Meso-
and Neolithic populations of central Europe. In G. Grupe
and J. Peters (eds.), Documenta Archaeobiologiae 1.
Yearbook of the State Collection of Anthropology and
Palaeoanatomy, München, Germany. Rahden/Westf. Ver-
lag M. Leidorf: 193–213.

MARKOVI≥-MARJANOVI≥ J. 1978. Geologija i stratigrafija.
In M. Gara∏anin (ed.), Vlasac – mezolitsko naselje u Djer-
dapu Vol. II. Srpska akademija nauka i umetnosti. Beo-
grad: 11–27.

MATTHEWS W., FRENCH C., LAWRENCE T. and CUTLER D.
1996. Multiple surfaces: the micromorphology. In I. Hod-
der (ed.), On the surface: Çatalhöyük 1993–95. McDo-
nald Institute for Archaeological Research/British Institute
of Archaeology at Ankara Monograph 22. Cambridge:
301–342.

MATTHEWS W., FRENCH C., LAWRENCE T., CUTLER D. F.
and JONES M. 1997. Microstratigraphic traces of site for-
mation processes and human activities. World Archaeo-
logy 29(2): 281–308.

MURPHY C. P. 1986. Thin section preparation of soils
and sediments. AB Berkhamsted. Academic.

NEMESKÉRI J. 1978. Demographic structure of the Vlasac
Epipalaeolithic population. In M. Gara∏anin (ed.), Vlasac –
mezolitsko naselje u flerdapu (II). Srpska akademija na-
uka i umetnosti. Beograd: 97–133.

PRICE T. D. and BORI≥ D. (forthcoming) Foragers and
Farmers in the Danube Gorges: Mobility, Interaction, and
Exchange. Journal of Anthropological Archaeology.

QUITTA H. 1975. Die Radiocarbondaten und ihre histori-
sche Interpretation. In D. Srejovi≤ (ed.), Lepenski Vir. Eine
vorgeschichtliche Geburtsstätte europäischer Kultur.
Gustav Lübbe Verlag. Bergisch Gladbach: 272–285.

RABRENOVI≥ D. and VASI≥ N. 1997. Characteristics of Ju-
rassic and Lower Crataceous of Geticum – Golubac Mts. In
A. Grubi≤ and T. Berza (eds.), Geology in the Danube
Gorges. International Symposium, Donji Milanovac-Orsa-
va, 23.–26.IX 1997, Geoinstitute Special edition 25: 181–
190.

STEVANOVI≥ Z. 1997. Characteristics of Karst Areas in
Djerdap Zone. In A. Grubi≤ and T. Berza (eds.), Geology
in the Danube Gorges. International Symposium, Donji
Milanovac-Orsava, 23.–26.IX 1997, Geoinstitute Special
edition 25: 181–190.

RADOVANOVI≥ I. 1996. The Iron Gates Mesolithic. Inter-
national Monographs in Prehistory. Archaeological Series
11. Ann Arbor. Michigan.

2006. Further notes on Mesolithic-Neolithic contacts in
the Iron Gates Region and the Central balkans. In M.
Budja (ed.), 13th Neolithic Studies. Documenta Prae-
historica 33: 111–128.

ROKSANDI≥ M. 1999. Transition from Mesolithic to
Neolithic in the Iron Gates gorge: Physical anthropol-
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APPENDIX

Tab. 1. Radiometric dates from Vlasac on charcoal (17 dates), human (13 dates from 13 contexts) and ani-
mal (13 dates from 12 contexts) bones. Dates are calibrated with OxCal v. 4.0 (Bronk Ramsey 1995; 2001).
Ages are corrected for those that have dd15N values >+10‰ (affected by the aquatic reservoir effect), using
Method 2 as suggested by Cook et al. (2002). The dd15N values used to estimate percentage of aquatic diet;
a = 100% reservoir correction applied (440 ± 45 years); b = 50% reservoir correction applied (220 ± 23 years).

∴∴

Laboratory
Sample no. and material

Radiocarbon dd13C dd15N Calibrated date (68% and
code age (BP) (‰) (‰) 95% confidence)
Dwelling 1 (phase Ia)
Bln–1050 1\70, charcoal from square C\III 7935 ± 100 – – 68.2% probability

(Sonda A), spit 15 (phase II) 7028 BC (21.8%) 6931 BC
6920 BC ( 9.8%) 6878 BC
6848 BC (36.6%) 6691 BC

95.4% probability
7082 BC (95.3%) 6590 BC
6578 BC ( 0.1%) 6574 BC

LJ–2047a charcoal from square C\III, 7925 ± 77 – – 68.2% probability
spit 22 (phase II) 7025 BC (14.4%) 6966 BC

6948 BC ( 3.3%) 6934 BC
6916 BC ( 9.0%) 6880 BC
6840 BC (41.5%) 6686 BC

95.4% probability
7049 BC (95.4%) 6642 BC

Z–262 charcoal from Dwelling 1 in 7000 ± 90 – – 68.2% probability
square C\III (Sonda A), spit 26 5984 BC (68.2%) 5798 BC
(4.1 m below the surface) 95.4% probability

6032 BC (95.4%) 5720 BC
Bln–1051 2\70, charcoal from Dwelling 1, 6915 ± 100 – – 68.2% probability

C\III (Sonda A), spit 26 5964 BC ( 1.6%) 5958 BC
5901 BC (66.6%) 5715 BC

95.4% probability
5988 BC (95.4%) 5642 BC

Bln–1051a 6790 ± 100 – – 68.2% probability
5786 BC (66.9%) 5616 BC
5581 BC ( 1.3%) 5575 BC

95.4% probability
5893 BC (95.4%) 5522 BC
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Laboratory
Sample no. and material

Radiocarbon dd13C dd15N Calibrated date (68% and
code age (BP) (‰) (‰) 95% confidence)
OxA–16214 VL40, brown bear canine from 8055 ± 45 –19.5 8.4 68.2% probability

the floor of Dwelling 1 in square C\IV, 7080 BC (37.4%) 7023 BC
spit 25, my inv. 1797 6968 BC ( 6.6%) 6946 BC

6936 BC ( 7.4%) 6914 BC
6882 BC (16.8%) 6836 BC

95.4% probability
7163 BC ( 0.2%) 7160 BC
7142 BC (95.2%) 6818 BC

OxA–16215 VL41, red deer antler tool from 7960 ± 39 –21.3 7.8 68.2% probability
the floor of Dwelling 1 in square 7028 BC (33.0%) 6930 BC
C\IV3, spit 25, my inv. 1793 6922 BC (15.3%) 6876 BC

6860 BC (17.1%) 6804 BC
6788 BC ( 2.8%) 6778 BC

95.4% probability
7042 BC (90.3%) 6735 BC
6726 BC ( 5.1%) 6699 BC

Dwelling 2 (phase Ia) and Burial 31 (phase I)
Bln–1053 4\70, charcoal from Dwelling 2 6865 ± 100 – – 68.2% probability

in square a\18, spit 18 5868 BC ( 0.8%) 5866 BC
5846 BC (67.4%) 5660 BC

95.4% probability
5983 BC ( 4.9%) 5939 BC
5931 BC (90.5%) 5618 BC

Bln–1014 charcoal from Dwelling 2 6805 ± 100 – – 68.2% probability
in square a\18, spit 18 5799 BC (68.2%) 5622 BC

95.4% probability
5966 BC ( 0.5%) 5957 BC
5902 BC (94.9%) 5534 BC

OxA–16216 VL43, roe deer skull from the 7970 ± 45 –22.1 5.8 68.2% probability
floor of Dwelling 2 in 7033 BC (68.2%) 6821 BC
square a\18, my inv. 1250 95.4% probability

7047 BC (90.4%) 6744 BC
6738 BC ( 0.5%) 6735 BC
6726 BC ( 4.5%) 6699 BC

AA–57777 Burial 31, cranial fragment of young Uncorrected –20.7 16.1 68.2% probability
adult male, extended, NE–SW, 8196 ± 69 6649 BC (68.2%) 6483 BC
in square a\17, 2.64 m from 95.4% probability
the surface, spit 23 (64.04 m asl, Corrected 6823 BC (95.4%) 6436 BC
29\10\1970), next to the east side 7756 ± 82a

of Dwelling 2 and 20 cm below
the floor level< on the right shoulder
a large bone awl< Cyprinidae and
Cyclope neritea beads

OxA–16217 LV44, red deer antler tool from 7850 ± 40 –22.4 6.5 68.2% probability
the area below the floor of Dwelling 2 6752 BC (13.3%) 6720 BC
in square a\17, spit 23, my inv. 1265 6710 BC (54.9%) 6636 BC

95.4% probability
6900 BC ( 0.6%) 6890 BC
6826 BC (94.8%) 6593 BC

3 There seems to be a mistake in the labelling of the antler tool that we dated here. The labels on the antler tool indicate that they
come from Dwelling 1 and square here should be C/III and not C/IV.
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284

Laboratory
Sample no. and material

Radiocarbon dd13C dd15N Calibrated date (68% and
code age (BP) (‰) (‰) 95% confidence)
Dwelling 4 (phase Ib) and Burial 25 (phase II) – stratified
AA–58321 Burial 25, cranial fragment of old Uncorrected –20.0 16.2 68.2% probability

adult male, extended W–E, in square 8267 ± 56 6804 BC ( 3.0%) 6788 BC
C\V, 1.95 m from the surface 6778 BC (62.0%) 6588 BC
(61.61 m asl)< fragmented dog Corrected 6581 BC ( 1.9%) 6570 BC
mandible on his chests 7827 ± 72a 6541 BC ( 1.2%) 6534 BC

95.4% probability
7026 BC ( 5.0%) 6964 BC
6949 BC ( 1.1%) 6934 BC
6917 BC ( 3.6%) 6880 BC
6842 BC (85.7%) 6481 BC

Bln–1170 3\71, charcoal from Dwelling 44 7840 ± 100 – – 68.2% probability
in square BC\V, spit 18 7000 BC ( 1.2%) 6992 BC

6985 BC ( 1.9%) 6972 BC
6912 BC ( 4.2%) 6884 BC
6830 BC (59.0%) 6568 BC
6544 BC ( 1.9%) 6531 BC

95.4% probability
7036 BC (95.4%) 6496 BC

OxA–16219 VL47, red deer antler from 10 000 ± 45 –21.1 6.7 68.2% probability
the floor (60.7 m asl) of Dwelling 4 9655 BC (23.8%) 9576 BC
in square BC\V, my inv. 1808 9552 BC (44.4%) 9394 BC

95.4% probability
9756 BC ( 4.5%) 9717 BC
9698 BC (90.9%) 9321 BC

Layer between Hearths 20 (phase II) and 16 (phase III)
Bln–1168 1\71, charcoal from square b\9, 7475 ± 100 – – 68.2% probability

spit 6 (phase II) 6427 BC (68.2%) 6248 BC
95.4% probability

6496 BC (95.4%) 6093 BC
Z–267 beneath Hearth 16 in square b\9 7559 ± 93 – – 68.2% probability

6497 BC (56.7%) 6352 BC
6310 BC (11.5%) 6264 BC

95.4% probability
6592 BC (95.4%) 6236 BC

OxA–16080 VL49, red deer antler tip fragment 7731 ± 39 –20.6 6.6 68.2% probability
found beneath Hearth 16, in dark, 6598 BC (68.2%) 6504 BC
burned soil (my inv. 1328) 95.4% probability

6638 BC (95.4%) 6479 BC
OxA–16220 7720 ± 38 –20.8 6.6 68.2% probability

6593 BC (68.2%) 6504 BC
95.4% probability
6634 BC (95.4%) 6474 BC

Burial 72 and Hearth 23 (phase I)
Bln–1169 2\71, charcoal from square c\9, 7665 ± 100 – – 68.2% probability

spit 14 6601 BC (68.2%) 6434 BC
95.4% probability

6744 BC ( 0.6%) 6726 BC
6700 BC (92.7%) 6345 BC
6312 BC ( 2.1%) 6259 BC

4 In the listing of charcoal dates that Srejovi≤ and Letica (1978.129) provided, this sample is connected with Dwelling 5, while quad-
rants BC/V are given for Dwelling 4. There was some re-labeling of these features in the course of excavations and post-excavation
analyses that must have caused this confusion, and it is almost certain that this sample comes from Dwelling 4 and not Dwelling 5.
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Laboratory
Sample no. and material

Radiocarbon dd13C dd15N Calibrated date (68% and
code age (BP) (‰) (‰) 95% confidence)
OxA–16221 VL51, wild boar tusk tool found in 7936 ± 40 –20.7 7.0 68.2% probability

association with Burial 72, on the 7022 BC ( 2.5%) 7012 BC
same level and next to Hearth 23 7005 BC (10.2%) 6970 BC

6944 BC ( 1.6%) 6938 BC
6914 BC ( 9.8%) 6882 BC
6832 BC (44.1%) 6698 BC

95.4% probability
7033 BC (95.4%) 6686 BC

OxA–5824 Burial 72, adult female extended, Uncorrected –19.3 14.5 68.2% probability
perpendicular to the Danube-head 10 240 ± 120 9643 BC ( 2.2%) 9615 BC
upslope in square c\9, 2.57 m from 9514 BC ( 0.3%) 9510 BC
the surface (64.23 m asl), along Corrected 9455 BC (57.7%) 9122 BC
the longer side of Hearth 23, 30 cm 9800 ± 130a 9000 BC ( 8.0%) 8920 BC
below the level of the hearth 95.4% probability

9756 BC ( 1.4%) 9716 BC
9700 BC (94.0%) 8804 BC

Burial 17 (phase I) and square A\II (phases II and III)
LJ–2047b charcoal from square A\II, 7930 ± 77 – – 68.2% probability

spit 14 (phase II) 7025 BC (14.9%) 6966 BC
6948 BC ( 3.4%) 6934 BC
6916 BC ( 9.3%) 6880 BC
6840 BC (40.6%) 6690 BC

95.4% probability
7048 BC (95.4%) 6646 BC

AA–57776 Burial 17, scapula fragment of young Uncorrected –20.7 15.1 68.2% probability
adult male in sitting position with 9353 ± 86 8250 BC (68.2%) 7951 BC
crossed legs in square A\II, 0.72 m 95.4% probability
from the surface (63.67 m asl), Corrected 8286 BC (95.4%) 7749 BC
in the bedrock 8913 ± 97a

Burials 54, 45 and 51a (phase I)
Z–264 charcoal from Burial 54 6335 ± 92 – – 68.2% probability

in square A\17, spit 11 5465 BC ( 6.5%) 5442 BC
5423 BC ( 4.3%) 5406 BC
5382 BC (57.4%) 5218 BC

95.4% probability
5480 BC (84.0%) 5196 BC
5180 BC (11.4%) 5062 BC

OxA–5823 Burial 54, adult male, disturbed Uncorrected –19.1 14.9 68.2% probability
and disarticulated pile of bones 8170 ± 100 6678 BC ( 1.3%) 6671 BC
in square A\17, 1.92 m from the 6659 BC (66.9%) 6454 BC
surface (64.27 m asl)< beneath Corrected 95.4% probability
Hearth 17 and covering child 7730 ± 110a 7024 BC ( 2.4%) 6966 BC
Burial 53 6948 BC ( 0.5%) 6934 BC

6916 BC ( 1.6%) 6880 BC
6841 BC (90.9%) 6394 BC

AA–57778 Burial 45 (possible phase I), Uncorrected –19.5 15.6 68.2% probability
cranial fragment of possible 8117 ± 62 6591 BC (68.2%) 6462 BC
old adult male, postcranial skeleton, 95.4% probability
extended perpendicular to the Corrected 6654 BC (95.4%) 6411 BC
Danube, NE–SW, disturbed by 7677 ± 77a

Burial 55, in square A\17, 2 m from
the surface (64.32 m asl)
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Laboratory
Sample no. and material

Radiocarbon dd13C dd15N Calibrated date (68% and
code age (BP) (‰) (‰) 95% confidence)
OxA–5822 Burial 51a (phase I), adult female, Uncorrected –19.1 14.4 68.2% probability

extended, NE–SW, perpendicular 8760 ± 110 7518 BC (56.6%) 7290 BC
to the Danube in square A\18, 2.73 7273 BC (3.7%) 7254 BC
from the surface (63.83 m asl), Corrected 7228 BC (7.9%) 7190 BC
buried in the virgin soil, 8320 ± 120a 95.4% probability
beneath Hearth 19 7572 BC (95.4%) 7082 BC

Burial 6 (phase III) and square a\6
Z–268 charcoal from Burial 11 6713 ± 90 – – 68.2% probability

in square a\6, spit 7 5711 BC (51.1%) 5604 BC
5596 BC (17.1%) 5559 BC

95.4% probability
5762 BC (95.4%) 5480 BC

AA–57775 Burial 6, cranial fragment of possible Uncorrected –19.8 16.4 68.2% probability
old adult male, extended, parallel 8012 ± 84 6558 BC (1.6%) 6550 BC
to the Danube, head pointing 6506 BC (59.2%) 6354 BC
downstream in square a\6, 1.77 m Corrected 6307 BC ( 0.8%) 6303 BC
from the surface (63.96 m asl)< 7572 ± 95a 6294 BC ( 6.5%) 6266 BC
neonate Burial 6a on its right 95.4% probability
shoulder< graphite in burial 6600 BC (95.4%) 6235 BC

Burial sequence and dwelling floor in Trench 3\2006
OxA–16539 VL18, large mammal bone fragment 7425 ± 39 –21.7 6.8 68.2% probability

in context 40, x.8, Trench 3\2006, 6362 BC (50.9%) 6286 BC
square 95\96 (20) (30\05\2006) 6272 BC (17.3%) 6246 BC

95.4% probability
6393 BC (95.4%) 6229 BC

OxA–16544 VL50, red deer skull from context 19 7035 ± 40 –21.3 6.8 68.2% probability
placed over the burial sequence 5984 BC (68.2%) 5891 BC
in Trench 3\2006 (22\04\2006) 95.4% probability

6006 BC (95.4%) 5838 BC
OxA–16542 VL45, rib of adult headless female Uncorrected –17.7 17.0 68.2% probability

Burial context 63< extended parallel 7701 ± 39 6212 BC (41.1%) 6136 BC
to the Danube, head downstream 6116 BC (27.1%) 6066 BC
(08\07\2006) Corrected 95.4% probability

7261 ± 60a 6232 BC (95.4%) 6018 BC
OxA–18865 VL1\2008, right tibia of human Uncorrected –18.5 16.2 68.2% probability

adult Burial context 136< extended, 8231 ± 36 6684 BC (62.5%) 6566 BC
parallel to the Danube, head 6546 BC ( 5.7%) 6530 BC
downstream< partially preserved – Corrected 95.4% probability
only right leg below knees 7791 ± 58a 6774 BC (95.4%) 6472 BC
and feet (20\07\2006)

OxA–16540 VL21, bone projectile point from 7764 ± 38 –22.1 7.7 68.2% probability
context 118, x.1, above the floor 6644 BC (60.5%) 6567 BC
(context 149) of Feature 12 in 6544 BC ( 7.7%) 6531 BC
Trench 3\2006 (18\07\2006) 95.4% probability

6654 BC (94.7%) 6494 BC
6490 BC ( 0.7%) 6484 BC

Contexts with one sample per context
Bln–1054 5\70, charcoal from square A\III, 7440 ± 100 – – 68.2% probability

spit 13 (phase III) 6416 BC (68.2%) 6229 BC
95.4% probability

6460 BC (95.4%) 6085 BC
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Laboratory
Sample no. and material

Radiocarbon dd13C dd15N Calibrated date (68% and
code age (BP) (‰) (‰) 95% confidence)
Bln–1052 3\70, charcoal from square b\18, 7610 ± 100 – – 68.2% probability

spit 13 (phase II) 6590 BC (68.2%) 6394 BC
95.4% probability

6644 BC (87.3%) 6326 BC
6320 BC ( 8.1%) 6250 BC

Bln–1171 4\71, charcoal from square d\5, 7830 ± 100 – – 68.2% probability
spit 9 (phase Ib) 6899 BC ( 1.3%) 6890 BC

6826 BC (60.8%) 6560 BC
6550 BC ( 6.1%) 6508 BC

95.4% probability
7030 BC (18.7%) 6874 BC
6866 BC (76.7%) 6478 BC

OxA–16218 VL46, red deer antler from the 7912 ± 39 –22.5 5.9 68.2% probability
floor of Dwelling 3 in square C\VI, 6981 BC ( 1.4%) 6975 BC
B\VI, my inv. 1802 6908 BC ( 6.1%) 6886 BC

6828 BC (60.7%) 6681 BC
95.4% probability

7028 BC (16.6%) 6931 BC
6920 BC ( 9.4%) 6877 BC
6859 BC (69.4%) 6651 BC

OxA–16543 VL48, bone chisel made on an 7945 ± 40 –21.9 7.2 68.2% probability
aurochs’ metapodial from Dwelling 5 7026 BC (18.8%) 6965 BC
in square D\I, II, C\II, my inv. 1271 6948 BC ( 4.2%) 6934 BC

6916 BC (12.0%) 6880 BC
6841 BC (29.4%) 6750 BC
6721 BC ( 3.9%) 6708 BC

95.4% probability
7034 BC (95.4%) 6693 BC

OxA–5825 Burial 24 (phase III), adult female, Uncorrected –18.6 14.7 68.2% probability
extended, S–N, head upslope in 8000 ± 100 6504 BC (53.9%) 6338 BC
square b\17, 1.7 m from 6315 BC (14.3%) 6256 BC
the surface (65.74 m asl) Corrected 95.4% probability

7560 ± 110a 6640 BC (95.4%) 6220 BC
OxA–5826 Burial 83 (phase III), possible adult Uncorrected –19.1 14.6 68.2% probability

female, extended, perpendicular 8200 ± 90 6685 BC (68.2%) 6470 BC
to the Danube, N–S, in square a\1, 95.4% probability
1.07 m from the surface (64.72 m)< Corrected 7024 BC ( 2.8%) 6967 BC
on the right shoulder a detached 7760 ± 100a 6947 BC ( 0.6%) 6935 BC
human mandible Burial 83a 6916 BC ( 2.0%) 6880 BC

6840 BC (90.0%) 6430 BC
OxA–16541 VL42, rib fragment from Burial Uncorrected –18.2 16.3 68.2% probability

context 2, extended parallel to the 8228 ± 40 6681 BC (62.0%) 6566 BC
Danube, head downstream in 6546 BC ( 6.2%) 6530 BC
Trench 1\2006 (10\04\2006) Corrected 95.4% probability

7788 ± 60a 6775 BC (95.4%) 6470 BC
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Introduction

Viewed from a distance of nearly forty years (1970–
2007), the excavations at Padina and Hajdu≠ka Vo-
denica were done in the same way as those that are
usually conducted at prehistoric lowland and hill-
fort sites. To date, the results have been published
fragmentarily, which has contributed to conflicting
views on the origins and chronologies of these two
sites. Such discussions were mostly concerned with
unique features of the Lepenski Vir culture, such as
stone sculpted boulders, specific architecture and
typical settlement organization situated at specially
selected locations (Fig. 1). Evaluations of the archa-
eological content of such sites based on stratigraphic
and typological grounds alone has proven inade-

quate – among other reasons, due to the lack of rele-
vant analogies in the prehistory of the Balkans and
south-eastern Europe (Banffy 2004.367–69). The
stagnation in the study of the Lepenski Vir culture,
however, was avoided largely thanks to the activi-
ties of the Neolithic Seminars that have been conti-
nuously held at the Department of Archaeology, Ljub-
ljana University, and publications of the Documenta
Praehistorica series.

The immediate surroundings of the Late Mesolithic
and Early Neolithic in the Upper Gorge of the Da-
nube was the winding coastal zone, i.e. the space be-
tween the steep cliffs of the hinterland and the Da-

ABSTRACT – This paper was compelled into existence when confronting the fact that the most com-
monly discussed transitional period connecting the Late Mesolithic and the Early Neolithic in the
∑erdap or the Iron Gates Gorges (present-day Serbia and Romania) is determined by the often em-
phasized lack of adequately published evidence, thus leaving this period largely unknown. We exam-
ine previous conclusions concerning the Lepenski Vir culture, or at the very least, try to put such dis-
cussions back in their archaeological context. We discuss the features that are essential for the organ-
isation of the settlements, stratigraphy, and adaptability of architecture caused by geomorphology
and climate, as well as the remarkable loss of settlement space due to different types of erosion.

IZVLE∞EK – ∞lanek je nastal kot odgovor na dejstvo, da pogoste diskusije o prehodu med mezolitikom
in neolitikom v soteski ∑erdap (v dana∏nji Srbiji in Romuniji) ne temeljijo na ustrezno objavljenih
rezultatih izkopavanj in katalogih najdb. V ≠lanku reanaliziramo interpretacije kulture Lepenski vir
in jih s pomo≠jo rezultatov na∏ih izkopavanj umestimo v arheolo∏ke kontekste. Predstavljamo nam-
re≠ klju≠ne zna≠ilnosti prostora, ki so vplivale na organiziranost naselij in arhitekturo, prilagojeno
geomorfolo∏kim in klimatskim pogojem. Predstavljamo tudi kr≠enje njihovih obsegov in spremenje-
nih stratifikacij kot posledic velikega ∏tevila erozij.

KEY WORDS – Late Mesolithic; Neolithic; Iron Gates Gorges; Lepenski Vir culture; settlement struc-
tures; stratigraphy
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nube basin. Such a position, narrowed by the rocky
cliffs and the course of the river was the site of var-
ious types of erosion (Fig. 3). The geomorphology of
the Danube Gorges must be emphasized, with slight
differences visible everywhere in this landscape –
which restricted the settlement space for both the
Late Mesolithic populations and the Lepenski Vir cul-
ture. After the abandonment of these settlements,
the impact of erosion significantly altered the origi-
nal configuration of the terrain, and to a large extent
reduced the original size of settlements. Hence, for
the stratigraphic determination of architectural fea-
tures and portable material culture, it is necessary to
estimate the extent of the preservation of different
settlements at Sectors I–IV at Padina (Jovanovi≤
2004.63–74).

Longitudinal and transversal erosions are related to
the dynamics of the Danube River, as well as smal-
ler rivers, streams and seasonal torrents in the im-
mediate vicinity. Their channels, full of cascades
carved in the rocky base, crossed sidewise settle-
ment spaces, occasionally producing floods of de-
structive power. The simplified classification of ero-
sion dynamics we recognized in the stratigraphic se-
quence at Sectors I–III of Padina is as follows:

● 1. Erosion caused by the Danube (erosion activity
visible on river banks; changing river courses).

2. Erosion caused by seasonal torrents (outbursts
that caused large quantities of sediment to be
washed down the steep cliffs).

3. Erosion caused by short watercourses (water in
established channels; from the spring to their
confluence with the Danube, altering the direc-
tion of the river course).

● 1. Eolic and atmospheric erosion in the deposition
of anthropogenic layers (mini erosions within a
settlement of upper and lower terraces, be-
tween buildings).

2. Stratigraphic significance of archaeological finds
that were impacted by the Danube River erosion
(accumulated or redeposited artefacts next to
the cleaned river banks).

3. Stratigraphic significance of archaeological finds
that were impacted by seasonal torrents (destru-
ctive power that such torrents had within semi-
subterranean buildings and crofts, accumulated
archaeological finds).

●  Stratigraphic significance of archaeological finds
at palaeo-surfaces and occupation levels (settle-
ment surfaces placed on different terraces).

●  Relative chronological significance of 14C results in
comparison to the stratigraphy (inconsistencies be-
tween 14C results and their stratigraphic position).

Padina. Gospo∂in Vir (Upper Gorge)

The site of Padina consists of several settlements lo-
cated at horseshoe shaped coves downstream from
the Gospo∂in Whirlpool (Sectors I–III). The earliest
phase here belongs to the Late Mesolithic of the Iron
Gates, followed by the entire development of the Le-
penski Vir culture. After a long hiatus, the Late Neo-
lithic Kostolac culture, which at the time spread ac-
ross the Danube and the Sava river basins, is the
next cultural manifestation at this site, finally fol-
lowed by the Early Iron Age Kalaka≠a culture. Spo-
radic finds have been assigned to the Roman and
Medieval periods.

Sectors I to III were connected, while the signifi-
cantly larger Sector IV looked like a spacious pla-
teau, bordered with steep cliffs. Various geomorpho-
logical characteristics affected formation processes:
Sector Ia, which was almost at the same level as the
Danube River, was significantly affected by high wa-
ters (Fig. 2).

Padina A. Sector I, Trench 1, Profile 1

The Late Mesolithic period. Sector I consists of two
stepped stony terraces: the lower is bounded by the
high river bank profile, at the base of which is a pa-
laeosoil sporadically covered by river sand. Partly
preserved remains of architectural features at this
sector provided a reliable vertical stratigraphy. De-
pressions in the bumpy rocky base surfaces of both
terraces, as well as of segments 1 and 2 in front of
the river bank profile, are largely filled with this
palaeosoil of intense black colour. It contains Late
Mesolithic flint and bone artefacts. No Early Neoli-
thic Star≠evo pottery is found at this level (Fig. 4).

Padina A – B. Base of a building structure.
Phase of contacts. Iron Gates Late Mesolithic,
the Early Neolithic Star≠evo culture

The layer of river-deposited sand in segments 1 and
3 extends almost to the high river bank profile. In
segments 2–3, this deposit covers the flattened base
of an architectural feature from the final stage of the
Late Mesolithic – the phase of contact. A long rectan-
gular hearth, made from vertically placed stone
blocks, was found in the central part of this base. In
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the vicinity, there is a scatter of split and slab-like
stones left behind on the levelled palaeosoil. Only a
few stone and bone artefacts were found here, while
the Early Neolithic Star≠evo pottery is absent (Jova-
novi≤ 1971.Pl. III, Figs. 1, 5, 6).

Padina B1. House 1. The Lepenski Vir culture

On a narrow ridge of one of the cliffs that slopes to-
ward the river (segment 3), a rectangular hearth of
House 1 was found, directly above the previously
described feature dated to the contact phase. The
hearth platform was composed of two parallel stone
slabs, while between them was a partly damaged
boulder–altar in situ occupying a standard place
when it comes to architectural features of all phases
of the Lepenski Vir culture. Here, in the washed-out
layer around the platform of House 1, only a few
fragments of coarse and monochrome ware were
found (Fig. 6).

Padina B2. House 2. The Lepenski Vir culture

Houses 2 and 3 mark the next two building horizons.
These were semi-subterranean structures dug into
the culture layers deposited on two rocky terraces
up to a depth of 2m. The terraces slope toward the
Danube. In other words, segment 1 represents a se-
ries of settlements located in a small arc-shaped cove.
These settlements were built on river terraces, like
hill-top sites, where their downtowns are placed on
their steep slopes all the way to the base of the hill.

The riverbank profile of Sector I, which was the re-
sult of river erosion, in segments 1 and 2 exposes
the trapezoidal base of the semi-subterranean House
2, assigned to the Lepenski Vir culture. The hard-
beaten clay floor and a rectangular hearth with an
aniconic boulder were found next to the back of the
platform. The floor of House 2 levelled the palaeo-
soil, i.e. the Late Mesolithic layer found on terrace 1.
This layer is only sporadically preserved next to the
rocky base, and contains bone tools, and no pottery.
On the floor of House 2, similar bone artefacts were
associated with Star≠evo-Cris pottery (Jovanovi≤
1971.T. V.1) (Fig. 7).

Padina B2. House 3. The Lepenski Vir culture

Although two buildings on these terraces were not
built at the same time – House 3 is definitely youn-
ger – their end was simultaneous. They were de-
stroyed by a torrent wave; and marked in the sec-
tion of this Sector as layer 3b. It had prominent con-

tents of torrent-like washed-out materials: deposited
mud and a light yellow deposit of gravelly sand. The
torrent’s thrust crossed both terraces diagonally, hit-
ting with full force across the area of the current ri-
ver bank to the old channel of the Danube, split both
terraces diagonally, and continued with full strength
down to the present river bank area into the Da-
nube. Since House 2 was built at the highest spot of
the settlement, it was the first to be hit by the tor-
rent: its walls of piled stones were cut through, while
its simple ridged wooden roof was destroyed. The
rectangular hearth of stone blocks was moved from
its foundations and transported down the slope be-
tween the terraces and stopped by some kind of
barrier, but in the inverse position from the one in
the base of House 3. It is unusual that the hearth
construction was preserved, as well as both A-sup-
ports, one on each of the longer, lateral sides (Fig. 8).
On the floor of House 3, a semi-subterranean con-
struction next to the rocky edge of terrace 2, frag-
ments of coarse pottery were found, as well as a
complete model of an oven (25 x 35cm) decorated
by impresso technique (Fig. 30 A).

After this catastrophic event, these buildings on ter-
races 1 and 2 were not renewed. However, it did not
mean that life had stopped down at the coastal part
of the settlement, which was at this time covered by
river sand or washed out down to the rocky base (as
was the case at Sector Ia).

Padina B2. Pottery workshop between Houses
2 and 3

One more feature found between Houses 2 and 3 re-
lates to settlement horizon B2. This was probably a
large, open-air hearth, ellipsoid in shape, paved with
small flat stones, and encircled by a wider ring of
piled stones (1.50m by 1.10m). The hearth and the
area around it were carefully levelled. Pieces of car-
bonized wood and ash were found, along with clus-
ters of larger fragments of coarse pottery. One such
cluster allowed a reconstruction of a typical pot-am-
phora, ornamented with impresso technique, and
with symmetrical placed handles, similar to those of
the Star≠evo-Körös-Cris cultural complex. This fea-
ture is most likely a pottery kiln, or an open-air (?)
hearth with or without a dome. This might have
been a workshop with a simple hearth, where pre-
pared pots were covered by wooden brunches, and
fired in a pyre. It is the first indication of the exis-
tence of local pottery workshops in the Lepenski Vir
culture.
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Padina B occupation level

As previously shown, the architectural features of
the upper and lower terraces fairly precisely define
the occupation level in the immediate vicinity of
Houses 2 and 3. The croft of House 2 was also clear-
ly outlined in segment 2 of the riverbank profile,
and can also be seen in the longitudinal sections of
Trench 1 (quadrants 1 and 2). The occupation levels
of the croft and of the floor of House 2 are identi-
cal, which is also confirmed by a round base made
of split stones found at the same level in quadrant
1a. The surface level of the occupation zone outside
the semi-subterranean croft is identical to the level
from which the trapezoidal base of House 2 was
dug, and this is clearly visible on segment 1 of the
riverbank section (Fig. 7).

In this way, there is a more secure stratigraphic de-
termination of surface activities for the period when
Houses 2 and 3 were in use. This horizon yields a
larger concentration of finds in comparison with
the culture layer above and below the given level.
Leaving aside the division of the Late Mesolithic and
the Lepenski Vir culture settlements on the erosive
zones of both terraces and the costal zone, it is pos-
sible to comprehend the connections between these
occupation levels of the terrain, which sloped even
more steeply toward the Danube in those days. Ar-
chaeological material was in this way washed away
from the occupation levels upslope and deposited at
the base of the terrace, in the costal zone. This pro-
cess caused inverted and complex stratigraphy in
the costal zone, characterized by inverted 14C dates
(see below). This inverted stratigraphy of absolute
dates was noticed at Padina immediately after the
first 14C results in 1978 (Clason 1980). The inverse
stratigraphy was also noticed in the costal zone of
Sector III, after it was realized that every higher ter-
race with semi-subterranean buildings of the Lepen-
ski Vir culture had been gradually depositing its
waste on the lower horizon of abandoned buildings.
Thus, some finds from Sector I, such as a cult table,
were refitted from pieces that originated from two
different culture levels (segments 3 and quadrant 1a)
(Fig. 30 B).

The dynamic of formation processes at Padina ena-
bled definitions of different zones of the settlement
on the basis of an approximate order by which the
archaeological material was deposited. The stratig-
raphy and relative chronology of this sector can be
reduced to the order of occupation levels of succes-
sive living horizons. The absolute heights of the liv-

ing horizon start from architectural features in or-
der to connect a particular cultural layer with the
base of a feature, i.e. ideally its floor.

Padina. Sector I. Relative chronology of the
settlements

It is obvious that occupation levels at settlements
based on slopes are not characterized by signifi-
cant horizontal deposits, since the cultural layers
are formed around horizontally placed buildings.
The occupation layer should be considered as the
ensemble of single surfaces inserted and placed on
the steep sides of the gorge, or secondarily connec-
ted to the costal zone. The cultural layer of Sector I
rests on a natural, rocky base, which prevented the
pit-digging that characterizes settlements located on
loess or clay soils.

Stratigraphy at Sector I begins with costal palaeo-
soil, which contains Late Mesolithic finds. On this
thin layer of palaeosoil, with an average thickness of
0.30m, the first Mesolithic dwellings were placed in
pockets of the cliffs and on the sloping platforms of
the rocky base. Such dwellings were more promi-
nently present at Sector II.

Another important aspect related to Sector I was de-
termining the precise stratigraphic position of the
rectangular hearth connected to phase Padina A–B.
This architectural feature enables us to connect the
heights of the stone-lined hearth and the occupation
horizon around it. The entire feature covers the le-
velled zone of the palaeosoil (Mesolithic cultural la-
yer), and does not reach down to the rocky base of
segment 2 of the costal zone (Fig. 5). This leveling,
made here before the feature was built, confirms that
the hearth (or oven) covers undisturbed palaeosoil
with Late Mesolithic occupation residues. It is un-
clear how much time elapsed between the Late Me-
solithic occupation in this zone and the period when
this later feature was built, although there is perhaps
some continuity of occupation. There is no evidence
that this feature was built by digging into the ground.
It is probable that the period that followed the Late
Mesolithic occupation was characterized by an archi-
tectural form different from the preceding period as
much as from the architecture built during the en-
suing phase of the Lepenski Vir culture.

The anthropogenic layer formed over this atypical
architectural feature upon its abandonment was for-
med after a considerable temporal hiatus, since at
this location one finds a building with recognizable
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elements of the early Lepenski Vir culture. This buil-
ding (No. 1) had only the rear platform of the hearth,
with two stone slabs and an ornamented boulder be-
tween them. Between this surprisingly well-preser-
ved architectural detail of the building (▼ 1.50m)
and the feature from the contact phase (A–B ▼

2.80m) is a cultural layer 1.28m thick (Fig. 5–6).

When it comes to the architecture of the Lepenski
Vir culture at Padina, the level of the hearth and
floor mark the average depth of digging for a parti-
cular building – around 0.85m (cut of House 2 in
Trench I, quadrant 16). From this, one can indirect-
ly calculate the accumulation of cultural layers: the
difference between the floors of the contact phase
feature and the Lepenski Vir culture building (House
1) is 1.28m. One can then add the average depth for
the latter feature of 1.50m. These two values indi-
cate the build-up of the occupation layer at this point
in the settlement (2.75m), which can then be chec-
ked against the section of Sector I, Profile I, seg-
ments 2–3. One notices an accelerated development
of the settlement during the contact phase (A–B)
(Fig. 7).

Three settlement horizons – the Late Mesolithic, con-
tact phase and the early Lepenski Vir culture phase –
were preserved only in the coastal zone (segments
1–3). This also means that Sector I represents the
periphery of these settlements, which spread up to
the steep cliffs of the gorge. Unfortunately, the cen-
tral area of these settlements used to be in the pre-
sent-day Danube channel. Architectural features
(Houses 2 and 3) at both terraces were well-elabo-
rated, containing elements from sedentary Balkan-
Danubian Early Neolithic communities, such as pot-
tery and polished stone tools. However, it is less
clear what caused the abandonment of the youn-
gest settlement horizon of the Lepenski Vir culture.
It seems this might have been caused by local clima-
tic changes (some isolated catastrophe in the case of
House 18), but even more probably by a more signi-
ficant series of events, which also might have cau-
sed the abandonment of other settlements of the
Lepenski Vir culture that were concentrated in such
a narrow zone of the Upper Gorge of the Danube.

The pottery from Sector I is important for two rea-
sons: its first appearance at the site dates to the be-
ginnings of the Lepenski Vir culture, and, its typolo-
gical classification to a special (Iron Gates) variant of
Early Neolithic culture known as the Star≠evo and
Cris culture complex.

The stratigraphic significance of this pottery is deter-
mined on the basis of its context in Sector I, and
divided into the following zones:

❶ Pottery of the coastal zone (Profile I, segments
1–3), which was deposited secondarily by hill-wash
erosion from terraces 1 and 2, as well as by the ad-
ditional accumulation of pottery finds from eroded
blocks of Profile I undercut by the Danube. The pot-
tery that was washed down from the terraces be-
longs to various levels of the cultural layer, or from
damaged and abandoned buildings; the pottery that
came from the eroded profile I could be connected
to older levels of the cultural layer, characterized by
a mixture of archaeological material from both ter-
races. The chronological classification of these find-
ings is primarily based on typology and is thus not
completely reliable.

❷ Pottery (in much smaller amounts) from architec-
tural features, found both on and beneath the floors,
around open-air hearths or ovens, as well as in situ
pots – these can be considered as closed finds; in
addition, those finds connected with the occupation
horizon can be said to have a slightly less prominent
stratigraphic significance.

Early Neolithic pottery from Padina leaves the im-
pression of a coherent typological and ornamental
whole. The narrow range of ornamental motifs and
techniques is noticeable when compared with the
Star≠evo culture settlements outside of the confines
of the Danube Gorges. The pottery assemblage at
Sector I is dominated by coarse ware, weakly tempe-
red, with chuff and larger sand grain inclusions. The
dominant form is the large open dish with a rectan-
gular hollow pedestal with openings, as well as chro-
nologically younger specimens with flat bases and
shallower receptacle. Spherical pots and deeper sphe-
rical bowls and amphorae are less numerous, but
were of better quality and temper.

Most of the ornamentation of these vessels involved
two techniques: coarsening or engraving surfaces,
i.e. polishing. The first technique relies on impres-
sions made by fingertips or semi-circular nail/im-
pression (impresso), producing various combina-
tions of horizontal and vertical impressions, often
showing the recognizable motif of a wheat ear. So-
metimes, these imprints were made with the tip of
a wooden or bone tool. Thin lines, cut by a sharp
blade, form asymmetrical sheaves or simple geome-
trical motifs, occasionally coupled with a series of
triangles. The second technique, used on mono-
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chrome vessels by polishing their surfaces, was con-
fined to bowls and amphora-like vessels.

Ornamentation by painting or barbotine (the surface
of the vessel is channelled with irregular plastic ap-
pliqués imitating tree bark), widespread across the
area of the Star≠evo culture, were not found on pot-
tery from the Lepenski Vir culture settlements at Pa-
dina Sectors I–III.

Horse-shoe polished stone axes, which characterize
the Star≠evo culture, were found in pottery horizons
at all 3 Sectors of Padina, mostly outside closed con-
texts (Antonovi≤ 2004.Fig. 4–6). Cult objects from
the Lepenski Vir culture settlement at Sector I were
few and had different roles. The aniconic boulder
from House 2 and damaged boulder-altar (ornamen-
ted) from House 1 were the only finds of this kind
in buildings. Admittedly, the hearth of House 3 was
moved from its original location, and the presence
of the boulder-altar (on the rear platform) is not
completely certain. However, an ornamented mo-
del of an oven (Fig. 30) with close typological links
to a similar model from Ajmana, the settlement of
the Star≠evo culture in the Klju≠ (lower Danube re-
gion) (Stalio 1986.Fig. 13), comes from the floor of
this building.

Padina. Sector I. Relative-chronological division

Settlement of the Iron Gates Late Mesolithic

As previously explained, the occupation layer of the
Late Mesolithic settlement is primarily related to pa-
laeosoil full of organic material and discarded arte-
facts. The most important among these finds were
flint blades and flakes, as well as fragmented bone
tools found beneath the rectangular hearth. This la-
yer had lenses of charcoal and burning, distingui-
shed from the strip of burned soil under the fire-
box. The hearth was placed on the palaeosoil. In the
layer under the rectangular hearth, no pottery was
found. A similar context was found beneath the part-
ly damaged floor of House 2; the layer contained flint
and bone artefacts found in the palaeosoil deposited
over the rocky base.

Architectural feature with elongated rectan-
gular hearth. Profile I. Segments 2–3

We have already explained the stratigraphic position
of this feature found between House 1 of the Lepen-
ski Vir culture (segment 3) and the occupation ho-

rizon of the Mesolithic settlement (palaeosoil) (seg-
ments 2–3). The functions as well as construction
details of this feature remain unclear. The interior
of the feature has no partitions, unless the piles of
stone slabs were not the remains of partitioning
walls. There were no traces of a floor or any kind of
subsidiary stone construction. The elongated hearth
has analogies only in the architecture of Vlasac and
Hajdu≠ka Vodenica (the latter in the Lower Gorge of
the Danube, see below), although in a different con-
text (Figs. 5 and 6).

Architectural elements – cult place of House 1.
The Lepenski Vir culture. Profile 1

Leaning against the steep cliff, which limits the
downstream edge of the cove, the base of House 1
was partially preserved, with the rear platform of
the hearth and ornamented boulder-altar. On the
one hand, this architectural detail dates House 1;
and on the other, it testifies the long duration of the
early phase of the Lepenski Vir culture settlement
to which this building belongs. The orientation of
House 1 did not deviate from the generally accept-
ed rule found in the Upper Gorge: in all settlements
of this culture, the buildings faced the Danube with
their (wider) frontages most commonly at a right-
angle or slightly deviating, depending on the topo-
graphy of a particular terrain. It has been mentio-
ned previously that the approximate dimensions of
the base of House 1 cover the whole gauge of the ol-
der feature with the rectangular hearth. In this way,
a clear stratigrafic relationship was established be-
tween two architectural features, or two different
phases in the development of the Lepenski Vir cul-
ture (Fig. 5).

House 2. The Lepenski Vir culture. Trench 1,
quadrant 1b

The floor of this building was situated on a levelled
surface of the palaeosoil. The floor, made of fine
clay, was not preserved entirely. The trapezoidal
base, which was fairly accurately constructed, had
a rectangular fireplace with slab-free firebox embed-
ded on its front. The ash-place with massive slabs ar-
ranged fan-like, extended to the front (entrance) area
of the base. On the cross-section of the frontal of
House 2 and segment 1 (Profile 1), one can clearly
notice the cut into the cultural layer that was formed
before the construction of the trapezoidal base. This
section of the cultural layer confirms that the settle-
ment spread farther on the sloping, wide terrace 3,
where the riverbed is found today. The accumula-



Micro-regions of the Lepenski Vir culture> Padina in the Upper Gorge and Hajdu;ka Vodenica in the Lower Gorge of the Danube

295

tion of this layer confirms that the primary phase
of the settlement (B1), which precedes the construc-
tion of House 2, was not only related to terrace 3,
but that it lasted considerably longer, before the
construction of Houses 2 and 3 (Fig. 7).

House 3. The Lepenski Vir culture. Trench 2,
quadrant 2b

This building was located at the far end of the area
occupied by the settlements of the Lepenski Vir cul-
ture, and bordered by the semi-circular cove of Sec-
tor I, above which there are steep, uninhabited cliffs.
We have previously mentioned the destruction of
House 3 in a catastrophe which left only part of the
floor, while the fireplace slid down along the steep
edge of the ridge. The context of finds from this base
has already been considered. The settlement of the
Lepenski Vir culture expanded to this natural border
only during its youngest phase (Houses 2 and 3; B2)
(Figs. 5 and 8).

Stratigraphy and chronology

The first 14C date for Sector I at Padina was ob-
tained through the collagen analysis of Burial 2, dug
next to the edge of House 2 (Trench 1, quadrant 1b)
belonging to phase B2 of the Lepenski Vir culture
settlement: BM–1143, 6220 (95.4%) 5740 calBC. In
the absence of a larger series of 14C dates, it is use-
ful to connect the archaeological evidence with avai-
lable 14C dates in order to estimate their correspon-
dence. On the basis of this date, Burial 2 could have
been interred between the last quarter of the 7th

millennium and the first quarter of the 6th millen-
nium BC (Bori≤ and Miracle 2004.315). A similar
date probably refers to the collective burial interred
in the vicinity of the house 3 (Fig. 9).

It is not possible to make a reconstruction of the Le-
penski Vir culture settlements at Sector I, and even
less so of the Late Mesolithic settlement. We can only
estimate the area of the settlement space. Previously
discussed evidence indicates a significant loss of the
cultural layer, including portable finds and archi-
tectural features, to the Danube. On the basis of the
dimensions of segments of Profile 1, which was re-
searched at the low water levels of the Danube, the
eroded cultural layer was found in a range of 6.0m
from Profile 1. This layer was coverd by sand and
gravels, thinning gradually down the slope of ter-
race 3, which was in part already under the Danube
waters.

The settlement of the Late Mesolithic phase left no
trace of building features at this sector and consis-
ted only of the cultural layer that is the same as the
palaeosoil. Between the palaeosoil and layer of the
Lepenski Vir culture, two architectural features were
found with a particular building element and a spe-
cial stratigraphic position: the elongated rectangular
hearths in Trench 1, block 1. Both features were pla-
ced on the palaeosoil, making them stratigraphically
younger than the Mesolithic settlement.

The position of the building with the rectangular
hearth indicates the periphery of the settled area
at this time, which also included terrace 3, the low-
est and widest of which is today under the Danube.
It is certain that this entire terrace was settled dur-
ing the phase of contact between the autochthonous
population and the Early Neolithic Star≠evo culture
incomers (Padina phase A–B).

If the architectural pattern of the base with the rec-
tangular hearth is compared with the rear platform
with boulder-altar of House 1, one notices a progress
in the development of architecture, for which one
lacks transitional examples. The evidence of such a
transitional example must have disappeared with
the erosion of the cultural layer of terrace 3 and the
coastal zone. On the other hand, a certain level of
development can be determined by comparing Hou-
ses 1–3 of the Lepenski Vir culture (Profile 1, seg-
ment 2; Trench 1, quadrants 1b, 2b). The last two
features repeat the same form, with likely differen-
ces in details and dimensions. The exclusive use of
a dry wall technique was undoubtedly conditioned
by the rocky terrain of terraces 1 and 2, unsuitable
for a wooden dwelling construction (Fig. 5).

Yet another characteristic of the stratigraphy of
phase B1–B2 at Sector I is the existence of the ‘invi-
sible dwelling horizon’, which is represented by the
remains of stone constructions of abandoned or
destroyed buildings. The damaged trapezoidal base
between Houses 1 and 2, found along the edge of
segments 2 and 3 of profile 1, belongs to this hori-
zon. This trapezoidal base was noticed on the basis
of horizontal groups of split stones and stone slabs
that were at first marked as ‘stone constructions’.
Further, the remains of the rear hearth platform
were preserved in the profile of segment 1, near
House 2. Judging from their stratigraphic position,
these construction elements point to the existence
of an interpolated horizon with 2 building features
between House 1 and the end of segment 1 (Profile
1, point A).
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One can thus speak of settlements rather than of a
settlement of the Lepenski Vir culture at Sector I. In
this way one recognizes, at least in basic outlines,
the evolution of the architecture typical of this cul-
ture, formed during phases B1–B2 at Sector I. The
same relative-chronological framework can be ap-
plied to the presence of the Early Neolithic pottery
at Sector I. Depending on the stratigraphic position
of such pottery finds, it is possible to follow the evo-
lution of this local variant of the Star≠evo-Cris cul-
ture.

Padina A. Sector II. The settlement of the Iron
Gates Late Mesolithic

A narrow ridge that diagonally slopes down the
stepped cliffs into the Danube, divided Sectors I and
II as two separately populated spaces. Less under
the impact of river erosion, Sector II is characteri-
zed by more favourable conditions for the Late Me-
solithic settling of this area than Sectors I and III. It
was exactly at this place that the central settlement
of the Late Mesolithic period at Padina was located.
This layer, with lenses of burning and rich in decom-
posed organic materials, was characterized by a dark
colour and the compactness of the deposit (Fig. 10).
Similar to Sector I, flint artefacts and modified bo-
nes were found in this layer. Here, such finds were
concentrated around the remains of dwelling struc-
tures: oval or ellipsoid surfaces built of split or slab
stones.

This central part of the sector (Trench II, quadrants
2a–3a; 3b–4b) was not under the erosion impact of
the Danube, which does not apply to the parts of the
settlement closer to the river bed. In comparison to
the river bank of Sector I, it is likely that approxima-
tely only half of the original Late Mesolithic settle-
ment was eroded away. The riverbank profile of Sec-
tor II extends for 52m, with an average height be-
tween 2.20 and 2.80m. This profile was firstly ver-
tically cut and then marked similarly to the longitu-
dinal section of the whole sector.

The pattern of the distribution of the Late Mesoli-
thic dwelling features at this sector indicates some
degree of organisation, based on the chosen posi-
tion, and indicates a semicircular arrangement on
the left shore of a small tributary of the Danube.
Coming down the steep slopes of the Gorge, this
stream cut a narrow bed in order to flash out onto
the open and sloping terrain of Sector II.

For the base of dwellings, people chose shallow or
wider depressions, as well as channels between par-
ticular rocky blocks. The oval base of the biggest
dwelling, placed approximately in the centre of the
settled space, had two floor levels made of piled
stone slabs and smaller pebbles. Dwellings were pla-
ced along the left bank of the tributary, where the
central dwelling was found.

According to the bases with piled stones, there were
eight dwellings, the size of which varied between
3.60 by 1.90m and 0.80 by 0.54m. The total area ap-
proximated 30m2, but it might have been conside-
rably larger, since the paving of the bases of dwel-
lings was done in particular due to the special func-
tions of these surfaces: hearths, workshops, sleeping
areas. On these surfaces, along with the remains of
charred wood, there were residues of stone and
bone tools, next to flat, massive boulders with shal-
low depressions in the centre (anvils and pounders).

The structure of particular paved areas in blocks 3a–
4a of Trench 2 provides enough examples of this
kind: Base 4 pavement consisted of sparsely distri-
buted stones, among which was a larger slab stone
(dimensions 0.46m x 0.20m) indicating a working
surface like a table; the construction of Base 5 pave-
ment was an exception, since it was built entirely of
massive stone slabs from 0.50m by 0.21m to 0.24m
by 0.20m; Base 7 pavement was the biggest, oval
surface (around 6.50m2) and was constructed from
stone slabs of the following dimensions: 0.40m by
0.18m and 0.10m by 0.08m; Base 8 pavement had
an approximately square shape, with a massive table-
like stone slab that was 0.50m by 0.22m.

The gully of the brook was fan-shaped across the
sector close to the riverbank, providing an outlet for
periodic outbursts of seasonal torrents down the
steep slopes of the Gorge. The diagonal course of
this gully and its gradual shifting towards the down-
stream rocky ridge was caused by the higher terrain
in the north-western part of the sector. The south-
eastern part of the sector, according to this evidence,
was composed of the following zones of Mesolithic
settlement: a functional zone next to the right bank
of the brook, without dwellings; a central, settlement
area along the left bank of the brook, with a concen-
tration of dwellings; a periphery, towards the south-
eastern border of the excavation area, with no dwel-
lings.

As visible on the profiles of the costal zone, the Me-
solithic cultural layer (palaeosoil) is present in seg-
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ments 1–3, Profile 2 due to hill wash processes that
accumulated Mesolithic occupation residues in this
zone. As a consequence, in this part of the profile
the Mesolithic layer has a thickness of up to 0.75m,
covering the rocky ground evenly.

These differences in the occupation of the upper and
lower zones/terraces at Sector II depended on the
course of the torrential brook and topography of the
rocky base. Two preconditions for settling during
the Mesolithic period were fulfilled at this sector: a
source of running water and a convenient place for
the construction of dwellings. Such differences in
the use of space at Sector II affected the stratigraphy
here. It remains unclear how large was the area that
the Mesolithic settlements covered in this cove, and
it probably depended on the width and depth of
bordering rocky ridges at Sector II.

The most frequent category of Mesolithic material
culture at Padina were chipped stone tools, which
can be separated by form and function into 14 basic
types. Most of these finds were found at Sector II,
i.e. in the preserved part of the settlement. It was
possible to separate these finds stratigraphically: the
majority were found in the central dwelling that had
two floor levels (the intermediate layer between
them was 0.16m thick), while a similar pattern was
seen in other dwellings. One should also mention
workshop areas on the left side of the brook, closer
to the downstream ridge of the sector (Radovano-
vi≤ 1981).

Besides the secure stratigraphic position of flint finds
and retouched boulders, the irregularity in their de-
position was caused by a specific terrain of the sec-
tor. We should also remember that a part of this set-
tlement was destroyed by the Danube. The most nu-
merous chipped stone artefacts were scrapers and
sidescrapers (32.83%). This is followed by denticu-
lates and notched tools (17.16%). Retouched flakes
constituted 23.19%. These percentages together make
up 73.18% of all 332 retouched specimens. There is
a notable increase in burins between the older A1
(1.28%) and younger A2 (5.42%) phases, which may
indicate more frequent wood-working activities.
Other tools must have been used for hide-working,
and were possibly hafted in wooden or bone han-
dles (Radovanovi≤ 1996.Fig. 5.4; Fig.5.5; Mihailo-
vi≤ 2004.67–86; Kozłowski 2001.61, Fig. 9).

A special category of knapped stone tools at Padina
were trapezoidal choppers/axes (ranging in size be-
tween 3.5cm–6.5cm). They also occur in the Upper

Palaeolithic and Mesolithic of the Lower Danube
area, the Ukrainian steppes, and in the north and
north-east of Europe. This common trait may indi-
cate that this type of tool originates in the early Me-
solithic of the Lower Danube region (Fig. 12).

That these artefacts are related on typological
grounds is based on the following common featu-
res: straight and trapezoidal head and slightly ban-
ded, edge as well as massive shafting, part rectangu-
lar in section. This tool must have been hafted in a
wooden or bone handle, which enabled its multipur-
pose use. Interestingly, this type of tool is very rare
in the collection of chipped stone tools from the dis-
cussed area: the duration of this type of tools is re-
stricted between the use of larger Late Mesolithic
chipped stone tools and polished stone tools, and
were similar in shape to shoe-last axes that charac-
terize the Early Neolithic of the Danubian-Carpathian
zone (Figs. 12 and 29). The largest number of these
tools were found at Padina. Moreover, it seems that
there is evidence for their relatively longer use at
this site: two specimens can be assigned to phase A1,
and the other four specimens to phase A2 of the
Mesolithic settlement at Sector II. There is also a
slight typological difference between them – during
phase A1, their typical form was not completely de-
veloped, while they are perfected during phase A2.
The stratigraphy of stone constructions of the cen-
tral dwelling in square 2a from where these finds
originate is securely established, and this also holds
for artefacts found in this area. It is clear that be-
tween the two phases there is a typological progress
in the symmetry of these specific tools, as well as in
the shape and retouching of the cutting edge, and
also in variations in size. All these elements indicate
that such improvements were directly proportional
to the use of such a new tool for wood-working,
which resulted in the gradual development of a more
secure type of dwelling structure. In this way, the
population minimized its dependence on the local
(rocky) relief of Padina (Fig. 12). On the basis of the
spread of this type of tool across the plains of north-
ern Europe and southern Danubian areas, such inno-
vations could be understood as signs of the process
that conjoined the early experience of plant cultiva-
tion with a long tradition of hunting and gathering.

Bone artefacts. Trench II, square 2a. Phase A1–
A2

Bone artefacts were made for specific purposes and
their form is more or less constant, hence they are
usually a chronologically less sensitive class of ma-
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terial culture. One of the larger closed features of
this class of tools from Padina relates to the two pre-
viously described horizons of the Mesolithic settle-
ment (Trench 2, block 2a – A1–A2) (Fig 11).

Phase A1

The layer under the construction of the older floor
of the central dwelling in the settlement (block 2a),
lying directly on the rocky base, contained the follo-
wing forms of bone tool:

1. Projectile, ellipsoidal cross-section, length 4cm.
2. Awl tip – prod, end broken (5.2cm x 1.2cm)
3. Awl – pin, round cross-section (6.8cm x 2cm)
4. Awl – prod (10.8cm x 2.1cm)
5. Scraper – polishing tool, rounded tip (9.2cm x

2.2cm)

On the stone construction of the floor of the central
dwelling bone artefacts were few:
6. Pin – prod, tip of red deer antler (12.5cm x 2.0cm)
7. Fragmented polishing tool of good quality (9.5cm

x 2.3cm)
8. Boulder/anvil, found with bone artefacts (Fig. 13)

Phase A2

The following finds come from the younger floor of
the central dwelling and directly above it:

1. Projectile, round cross-section (Length 5cm)
2. Arrow tip (pin with spike) (5.3cm x 1.3cm)
3. Perforator, lower part in the form of a chisel

(3.9cm x 1.3cm)
4. Knife (blade?) made of boar tusk (5.4cm x 1.5cm)
5. Dagger (top of spear?), hollow bone (8.0cm x

2.2cm)
6. Double-sided awl, round cross-section (length

10.8cm)
7. Needle, lower portion broken (6.7cm x 1.1cm)
8. Polishing tool – scraper (6.2cm x 1.8cm)
9. Head of scraper, oval blade (6.5cm x 5.0cm)
10. Chisel, damaged, flat blade (6.5 cm x 3.5 cm)

From the renewed floor of the central dwelling of
the Mesolithic settlement, there is a complete list of
bone artefacts belonging to the younger phase of
the settlement, made of red deer antler, wild boar
tusk, hollow and cylindrical animal bone (Fig.14).

From the upper level of the palaeosoil above the
floor of the central dwelling (block 2a).

1. Awl, oval cross-section (Length 6.2cm)
2. Perforator, red deer antler (Length 5.5cm)
3. Perforator, red deer antler (Length 5.6cm)

Padina B–2. The Lepenski Vir culture

Although larger than Sector I, Sector II was not in-
habited so extensively during the Lepenski Vir cul-
ture phase. The advantage of having running fresh
water in this zone was of less importance than the
fear of the destructive power of the occasional tor-
rential flood. However, the terrace of Sector II had
other purposes during this period. The south-eastern
corner of the terrace that was outside of the flood
zone seems to have served as a workshop zone for
Houses 1–3 from Sector I, or even of a part of the
settlement of Sector III. Separated by a diagonal
ridge, the terrace might have served as a corral for
stock-breeding, or as a workshop for fishing activi-
ties, with some additional stone constructions that
can be recognized here. A larger amount of split
stones, the remains of fireplaces and smaller stone
constructions, as well as a significant amount of pot-
tery fragments of Star≠evo-Cris (the Iron Gates),
along with other finds, indicate an everyday range
of activities.

Burials in the course of the Lepenski Vir culture
phase are few at this sector, without particular buri-
al constructions or offerings. The deceased were
lying in extended positions on their backs, with their
arms along their bodies. The dead were mostly bu-
ried in the costal zone (Trench 2, block 1b).

One should also mention another burial where no
burial cut was recognized. The burial contained only
a skull, and was found at the periphery of the ter-
race in the foothill of the steep sides of the gorge.
This partial burial, with some symbolic significance,
was found in block 5d, Trench 2, cut into the Meso-
lithic palaeosoil that was later covered by a massive
layer of hill wash; such a stratigraphic position could
date this cut to the contact phase (A–B). The skull
was covered by several stone plaques which were
encircled with split stones, partly damaged by ero-
sion. The remains of burning were noticeable in the
vicinity of this construction to a diameter of 1.20m.
Among broken bone finds there was a haft of a red
deer antler. Apart from skull fragments, no post-cra-
nial fragments were found here (Fig. 15). There is
one 14C date on a skeletal inhumation (Burial 7)
from this sector (analyzed bone collagen) with the
result BM–1144: 8250–7600 calBC (Bori≤ and Mi-
racle 2004.Tab. 1).
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Padina B1 – 3. Sector III

The chronology of prehistoric cultures at Padina in-
dicates how particular locations were used during
these periods, which depended on the micro-charac-
teristics of the terrain, as well as on the technical ca-
pabilities of the culture to adapt to a particular cho-
sen location. The settled area of Sector III is much
larger than the two previous sectors, and is also
more complex with regard to the organization of the
settlement, including the separate area of a necro-
polis. Although the erosion of the costal area is also
prominent at Sector III, due to the higher absolute
level of the terrain, it was less destructive than at
two other sectors (Fig. 16). The following functional
zones can be separated on the basis of their relative
chronological order:

● The costal area with high profiles is the limit of
the river erosion.

● The lower level of the costal zone, with partly pre-
served traces of buildings (B–1) – the second row
is in a better preserved part of the settlement,
above the costal profile (B–2). The upper horizon
of the terrace at the periphery of the settled area,
i.e. the third row of buildings (B–3).

● Necropolis: a group of burials around elongated
stone constructions of the necropolis (A2); a group
of burials beneath dome-like and other stone con-
structions (A–B); a group of burials buried around
buildings of the third row (B–3).

● All burial groups were found in the foothills of the
steep sides of the gorge at the very periphery of
the terrace and were south–north orientated.

● The necropolis of Sector III of the Lepenski Vir
culture settlement can be divided into two groups:
The first was contemporaneous with those settle-
ments (B–3), while the other one significantly
precedes it (A–B; A2). In both instances, one must
accept the possibility of burials of people who
were not part of the settlement at Sector III (Fig.
16).

Padina A2. Trench 7. Sector III. The necropolis
with elongated stone constructions

The oldest building feature at Sector III was not pla-
ced next to the costal zone as one would expect. The
opposite was the case: a relatively long construction
(10–12m), some type of a shallow base, built in four

levels of piled stones, extended along the foothills
of the vertical massive gorge. Built and piled one on
top of the other, separated by a levelled layer of soil,
the stone constructions were a sacred feature – a
site place for only few, single burials. However, the
dead were not placed inside constructions, but be-
side them or in their vicinity (Figs. 17 and 18).

Another important (technical) characteristic of these
stone piles was a layer of loessic soil with some gra-
vels that separated the layers of stones. In this way,
the whole area of the necropolis was gradually ele-
vated, reaching a height of 0.50m–0.65m and a
width of 0.80m–2.60m. Inside the construction, or
in the levelled zones, there were broken bone arte-
facts, small pieces of chipped stone, fragments of
animal bone and, in places, notable remains of bur-
ning and charred wood.

In total, in all three levels of the necropolis, there
were four burials: in the older levels (1–2) there
were three burials – Burials 19, 21, 22; in the youn-
gest level (4) there was only one – Burial 23. Burials
were of two types: with the deceased lying supine in
an extended position oriented towards the Danube
(Burials 19 and 22); in a sitting position, which de-
manded more complex stone constructions. Usually,
the latter stone constructions and the burial remains
in them were less preserved. An older burial of this
kind comes from level 2 (Burial 21), and a younger
one from the final level 4 (Burial 3).

Burial concentration with domed stone con-
structions. Trench 6, block 2

Immediately beside the necropolis of elongated stone
construction, there was a burial zone with domed
stone constructions. They were constituted of a stone
ring, wider at its base, narrowing toward its top. In-
side these constructions, there were one or two bu-
rials in sitting positions with crossed legs – Burials
15 and 16 (two burials in the same stone construc-
tion); it is not absolutely clear about Burials 17 and
18, since the stone construction was damaged, al-
though the individual in Burial 17 was most likely
placed in a sitting position (Fig. 19). However, with-
in this group of burials there are also interments
placed in flexed positions and with their hands be-
low their heads: Burials 14 and 26. Domed-like bu-
rials were less frequent on the left bank of the Da-
nube; a good example is found in the mortuary re-
cord of the Late Mesolithic and Early Neolithic of
Ostrovul Corbului; a burial of this type was discov-
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ered there, and assigned to the Star≠evo-Cris culture.
On the right bank of the Danube, at the sites of Kula
and Velesnica, burials in sitting positions were also
discovered. Kula was situated across the Mesolithic
site at Ostrovul Mare, and dated to its younger phase
(Kula II) was a burial in sitting position, covered
with a layer of split stones. Velesnica is situated in
the region of Klju≠ – in the vicinity of the Mesolithic
settlement at Ostrovul Corbului – and in the Early
Neolithic horizon of this multi-layered site, there
was a group burial with seven burials: one of the de-
ceased was buried in a sitting position; according
to the pottery found in association with this inter-
ment, the group burial was dated to the Early Neoli-
thic (the Star≠evo-Cris culture) (Paunescu 1996.
177, Fig. 10; Sladi≤ 1986.432; Vasi≤ 1986.268, Figs.
15–16).

A larger number of this type of burials and their links
with the Lepenski Vir culture phase characterize the
right bank of the Upper Gorge. At Vlasac, in a dou-
ble Burial 16–17, one of the individuals was buried
in a sitting position: the long bones were crossed,
the spine was banded, and the skull was lying on
top of the pelvis; one could suppose a domed stone
construction here. The stratigraphic position of this
burial is in the early phase, Vlasac I. The date is in
the range 8286 to 7749 calBC at 95 per cent confi-
dence (Bori≤, French, Dimitrijevi≤ this volume Ta-
ble 1). At the site of Lepenski Vir, a burial of this
type was found in an undisturbed anatomical posi-
tion, with legs lying wide open, banded at the knees,
while the heels were touching. It is dated to Lepen-
ski Vir phase Ia (Srejovi≤ and Babovi≤ 1981.55–
56).

To some extent, Padina is an exception in this case:
burials with the deceased in sitting positions were
found in elongated stone constructions (Burials 18b,
21 and 23) and within the group of burials with
domed stone constructions (Burials 12, 15–16 and
17) (Fig. 19). Three of them have been radiocarbon
dated recently. AMS dates give a range of 9250 to
7960 calBC at 95 per cent confidence (for details see
Bori≤ and Miracle 2004.348–357, Tabs. 1 and 5).

In total, there are 6 burials with the deceased in sit-
ting positions, which by far outnumbers burials of
this type from other sites. One notices very strict bu-
rial rites, with an emphasis on burying the dead with
stone constructions specially built for the purpose.
However, burial offerings were absent; burials in
pairs is not a strict rule, while all of these burials
faced the Danube.

Padina A1–2, A–B and B1–3. Architecture

As previously published works show, it is clear that
the Lepenski Vir culture is accepted and identified on
the basis of its peculiar architecture and ritual and
figurative artworks. Other categories of finds were
connected to the Epi-Palaeolithic/Mesolithic tradi-
tions. Hence the terminology of the Mesolithic-Neoli-
thic transition was applied to, at the time, the newly
discovered culture of the Danube Basin. The enigma-
tic question about contacts and the appearance of
the Lepenski Vir culture was in this way equated
with the Late Mesolithic of the Danube Gorges on
the one hand, and with the Star≠evo-Cris pottery
complex, as the representative of the Early Neolithic
in the wider region, on the other.

To date, the published and debated evidence about
the architecture of the Lepenski Vir culture has been
primarily limited to building floors with recogniz-
able trapezoidal bases, built-in stone foundations,
stone artworks, which were grounded in the symbo-
lism of the Danube Gorges sandstone boulders of
specific colouration and different sizes.

Not much ink has been spilled on the fact that this
cultural phenomenon was confined within such a
small area of the gorges at the time of its flourish-
ing, exhibiting its exceptional stylistic and typolog-
ical features at only two known settlements in the
course of its entire development: Lepenski Vir and
Padina in the Upper Gorge of the Danube. Although
Padina was occasionally discussed when talking
about this specific phenomenon of the Middle Da-
nube Basin, there have been limitations due to de-
layed publishing of its rich corpus of finds and data.
This has limited the spectrum of evidence documen-
ted about the site during the 1968–1970 excava-
tions. To some extent, these limitations are being rec-
tified here. For instance, Sector III at Padina offers a
unique possibility to fill in the gaps in our knowl-
edge of the Lepenski Vir architecture, both with re-
gard to building techniques as well as the organiza-
tion of the settlement.

Built along the steep cliffs of the Gorge, the settle-
ments of the Lepenski Vir culture at the eponymous
site and at Padina were built in parallel rows, one
higher than the other, forming stepped terraces.
Such was the layout of Padina after excavations.
However, it was necessary to establish the stratigra-
phic relationship between different living horizons,
with complex distribution – previously unknown
buildings characterized by dug-in bases of trapezoi-
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dal shape (example of House 12, middle row, phase
B–2) (Figs. 21, 22, 23). Rows of such buildings placed
parallel to the Danube were the main stratigraphic
features with a contemporaneous existence. One pos-
sibility is that each row was inhabited during the
same period as a single settlement horizon, while
the older horizon was abandoned and littered with
the residue of the settlement (Fig. 20). In the follo-
wing, we discuss the function of Houses 13, 15, 17,
and 18 from the younger and middle rows of the
Lepenski Vir culture settlement at Sector III, chosen
due to their position, size, architectural details and
artefacts found in situ.

House 13. Middle row. Profile III, segment 2

It is unnecessary to repeat the main construction de-
tails of this and other buildings described here, since
these are common to the whole architectural tradi-
tion. It is more useful to discuss specific, i.e. local
construction details. House 13, for instance, was the
only building at Padina with its rear zone limited by
blocks of rock placed vertically, similar to a massive
stone wall. Bringing such large rocks (1.50m–
0.80m), which probably originated from the cliffs
that overhang the costal zone, must have depended
on developed engineering skills. The configuration
of the terrain at this site excludes any ritual func-
tion for such a dry wall in the back of the building –
House 13 had, in fact, a stone dam as protection
against the torrential brook that ran down the hill
into the Danube, and that also impacted House 18,
which will be mentioned later. Hence the protective
role of this rocky dam: preventing flooding, washing
out or destruction of the building, similar to the
problem that caused the destruction of House 3 at
Sector I (Figs. 16 and 21).

House 18. Trench 5, block 1 – Trench 6, block 2

With regard to this building, it was most important
to establish the time of its abandonment, which
might have been caused by the torrential brook or
preceded this event. The base of this building was
completely preserved, its complete inventory was
found in situ, which was rare for the settlements of
the Lepenski Vir culture at Sector III. House 18 was
also one of the youngest buildings in this row (B3)
and certainly indicates the end of the use of this set-
tlement (Fig. 27); on the floor of the building a group
of pots was found which were typologically differ-
ent from the typical Star≠evo-Cris pottery found in
other buildings (with the exception of House 15 in
the same row), in the occupation layer or middens
of the costal zone.

It seems that the torrential brook took the inhabi-
tants by surprise, but was not the only reason for
the abandonment of this settlement. It seems that
the abandonment of this building marks much larg-
er changes in the traditional economic system, such
as a decline in demand for fish from the Danube, es-
pecially of anadromous fish, such as beluga and
other species of Acipenseridae, or other large fish
species that were fished by collective efforts. Thus,
the abandonment of House 18, i.e. its youngest set-
tling horizon, certainly was not sparked by a sudden
disappearance of these species, since up until the
hydroelectric dams ∑erdap I and II were built, the
whole region was famous for fishing on these spe-
cies.

In stratigraphic terms, House 18 cut the front of
House 17, built on higher terrain (0.30m–0.40m),
hence its lower position is an exception to the rule
of building the Lepenski Vir culture settlements –
younger buildings always being on higher terrain.
The exception to this rule must have been related to
the lack of adequate space in the given area; shifting
House 18 to the lower position exposed it to the tor-
rential brook. Being positioned on loessic sand,
House 18 could not have been supported by a wall
of massive stone blocks like House 13.

In front of wider side of House 18, i.e. in front of its
entrance, there was a preserved part of the floor,
partly levelled by gravels and small size split stone,
like a porch of some kind. The buildings of the se-
cond row, and to some extent those of the first hori-
zon, or at least some of them, could also have had a
similar paved porch, thus giving horizontal access to
the building, as some kind of narrow platform that
was cut into the layer of loessic sand (Figs. 16 and
17).

House 15. Trench 5, block 2

The entrance area with the porch is clearly visible
in the case of this building, similar in its construc-
tion to House 18. What distinguishes this building
from other buildings is a completely preserved cut
for the building, with dug-in sides that were almost
vertical, and with a carefully levelled, trapezoidal
floor, along with the massive rectangular built-in
hearth. There is an exception in this building when
it comes to the construction of the hearth. The longer
massive stone slab was found slanting on the side of
the hearth, as thrown into the hearth; it might have
served various functions. There is also a large block
of rock in this building with a slanting flat surface in
the back of the building. The stone might have ser-
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ved as a firm construction element for the longitu-
dinal beam of a gabled roof with the necessary incli-
nation. Pots found on the floor of House 15 were
few, and were typologically similar to those found in
House 18 (Figs. 16, 26, 28).

House 17. Trench 5, block 1

The floor construction of this building, in the youn-
gest settlement horizon at Sector III, was carefully
furnished, while the building can be connected to a
special sacred/sacrificial function. At the bottom of a
funnel-shaped pit (depth from the floor level 0.50m),
an oval stone slab was placed as a lid of some sort,
while underneath it, a carefully manufactured ellip-
soidal stone altar with a shallow receptacle and a
draining lip (0.35m by 0.20m) was found. Similar to
other cult places in the settlement, at this place there
were neither visible traces of ritual offerings nor
animal bones. Remains of burning and charcoal were
not very prominent here, which is clear judging by
the absence of ash and soil burning. A ritual rite de-
dicated to a particular divinity might have been sym-
bolic. House 17 was also abandoned without any vi-
sible traces of violent or hasty abandonment. Yet the
inventory of finds discovered on the floor of this
building is quite modest (Figs. 16 and 24).

Padina B1 – 3. Sector III. Settlement organiza-
tion

The settlement of the Lepenski Vir culture at Sector
III is not found on top of a previous settlement as
was the case with contemporaneous trapezoidal
buildings at Sector I. However, this could be related
to the loss of settlement space due to the erosion
caused by the Danube. This was the reason test tren-
ches were dug in the costal zone in order to check
the possibility of the existence of the oldest horizon
in the settlement. In the immediate vicinity of the
excavation area (1968–1970), using a sandy ridge
formed during the low water table, Trench 3, Sec-
tor 3 was excavated to a depth of 2.50m, when un-
derground water was reached. This showed that the
slope of the terrace was significantly steeper at the
time of the duration of this settlement than at the
time of the excavation. This conclusion was also con-
firmed by a limited number of Early Neolithic finds
in this zone, putting the boundary of the prehistoric
coastal zone 15–20m toward the Danube from the
riverbank profile encountered in the 1960s.

It is clear that the width of this zone was irregular,
depending on the topography, although it is possi-

ble to assume that approximately one third of the
settlement of Sector III was lost. Such an estimate
could be supported on the basis of the current cos-
tal profile, with a cross-section of the bases of trape-
zoidal buildings in the middle row (B2), while the
bases of the first, and the oldest, row of buildings
were covered by layers of sand which accumulated
when the water table of the Danube was high, i.e.
during inundations.

The organization of the settlement space at Sector
III during the Lepenski Vir culture phase was not de-
pendent on the complex of necropolises, which
were significantly older than this settlement, or on
the preceding phase of contacts with the Early Neo-
lithic groups, since the space where we might have
had such traces is now covered by the Danube. What
survived was a settlement from the time of the de-
veloped Lepenski Vir culture, with three rows of ty-
pical buildings. This settlement was gradually built
up. It is realistic to suppose that the main settlement
horizon (B2) was connected with the buildings of
the older phase (B1), during which the preparations
for the building of a new row of buildings was anti-
cipated (B3) (Fig. 28).

The middle row of buildings on the settlement plan
contained Houses 11–15/1 (in total 5 floors); the
older, lower horizon contained Houses 5–10 (in to-
tal 6 floors) (Fig. 25). One can notice that the mid-
dle row is reduced by one building (6:5), although
it is advanced on the basis of a new architectural de-
tail that was introduced at the time: A-frames placed
asymmetrically over the hearth. This reduction in
the number of buildings continues, if one compares
the middle row of buildings (B2) with the latest,
higher row (B3), which was also reduced by one
building (5:4), since the space for building was nar-
rowed. The conclusion that the settlement space pre-
viously used went out of use at this time, and even
stopped being visible during the latest horizon (B3),
is based on the existence of an exceptionally large
midden zone (c. 28m by 6.5m), covering the middle
and older parts of the settlement, reaching up to the
very platforms of Houses 15 and 18. The thickness
of the midden was uneven, and it was formed by a
gradual accumulation of residues from each higher
level of buildings (Fig. 16). This explains why no
rubbish pits were found at the sectors of Padina.
This role was taken up by the costal zone (with the
zone of the abandoned settlement horizon) and high
waters of the Danube. The most important palaeo-
zoologial and ichthiological finds from Padina (for
the settlement of the Lepenski Vir culture) were
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found in this particular stratigraphic feature. The
scarcity of finds from the contact phase is understan-
dable, since these were probably washed out by the
Danube at Padina, in this way deepening the enig-
ma about the appearance/disappearance of the Le-
penski Vir culture.

Padina. Sectors I–III. Pottery and the chronol-
ogy of the Lepenski Vir culture

Pottery is not often found within closed contexts in
the Lepenski Vir phase buildings at Padina, despite
the small settlement area and density of finds with-
in the buildings. Therefore, we focus on the disco-
very of circumstances and contexts of those finds
and not on the typological or chronological schemes
based on pottery. There are only two, quantitative-
ly different groups of pottery finds. The first type
of pottery comes from the cultural layer, including
middens, and the second, much smaller, from buil-
dings, hearths and burials. Traditionally, most atten-
tion has been paid to the Star≠evo-Cris pottery from
the Lepenski Vir settlements, mostly representative
vessels, which are even more scarce than the second
group of finds (Budja 1999.134–35; 2007.50, Figs.
31, 32, 33, 34, 35).

However, the first group of pottery finds is surpri-
singly large in number, even if it is compared to
the assemblages from the Early Neolithic sites from
the middle Danube area. But formal analogies do
not imply that the pottery is the same, as pottery
from the Upper Gorges sites represents a distinctive
variant of the Star≠evo-Cris complex. This pottery is
robust and poorly made. Vessels of large dimensions
are common; monochrome pottery of better quality
is rare, while the painted pottery is almost absent.
At Padina, this last technique of ornamentation is
completely missing. On the other hand, decoration
of the outer surface of the vessel by pinching and
impressing is the dominant method of decoration
from the beginning to the end, when it becomes less
common. Typical Star≠evo ornamentation techniques
such as combing, relief furrowing and the applica-
tion of wet clay (barbotine) is completely absent
(Bori≤ 1990.49–53).

The stratigraphic position of concentrations of pot-
tery within the cultural layer is uncertain, due to
the formation of large middens upslope. Like on hill-
forts, large fragments tend to move down slope,
where they cover abandoned parts of the settlement.
An important issue when discussing the emergence
and the development of the Iron Gates variant of

Early Neolithic pottery is to locate its production.
There is now evidence for local production at Padi-
na (at Sector I, block Ib), but only after the contact
phase. The same can be said, at least in principle, for
chipped and polished stone tools, especially at Sec-
tor III (Fig. 29).

Padina. Sectors I–III. 14C dates and their corre-
lations with stratigraphy

A series of 14C dates from several laboratories have
been obtained for samples from Padina over the
years, and due the publication of new AMS dates
from Padina and Hajdu≠ka Vodenica, we present the
full list here. We stress the context of samples and
their correlation with the stratigraphy of the settle-
ment.

❶ The first contradictions between the stratigraphy
of building horizons at Padina and corresponding
14C dates (from 1978 and without calibration which
was performed subsequently) were caused by the
inverse relative chronology, where younger horizons
were defined as the oldest:

GRN–8229; 6570 ± 55 BP; 5630–5380 calBC at 95
per cent confidence (charred wood, the hearth from
House 8, Sector III, Profile 3);

GRN–7981: 7100±80 BP; 6160–5780 calBC at 95 per
cent confidence (cultural layer, Sector III, Trench 6,
block 1 [phase B3]);

GRN–7981: 7075 ±50 BP; 6030–5800 calBC at 95
per cent confidence (charred wood, House 15, Sec-
tor III, Trench 5, block 2 [phase B3]).

This contradiction was later attributed to the conta-
mination of samples due to the middens. A large vo-
lume of the midden material affected the samples,
while middens were also post-depositionaly distur-
bed by flash floods.

Obtained dates can be arranged in two intervals –
the first half of the 6th millennium for phase B3, and
the second half and end of the 7th millennium for
phase B2 (Bori≤ and Miracle 2004.345).

A part of the same sample of charred wood from the
floor of House 8 (B1) was dated to 7065 ± 110 BP;
6105–5725 calBC at 95 per cent confidence, which
is approximately contemporary with the date GrN–
8229. This unpublished analysis was carried out by
the University of Minnesota (USA) in 1974. Absolute
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dates for House 9 (B1), situated immediately adja-
cent to House 8, is according to the date of the sam-
ple from the floor calibrated in the range 6410–
6090 calBC at 95 per cent confidence (Canis famil-
iaris, OxA–9056), which puts the date for phase B1
(according to its stratigraphical priority) in the ex-
pected place. House 9 is therefore dated to the mid-
dle and second half of the 7th millennium BC (Bori≤
and Miracle 2004.346).

❷ Temporal interval between Houses 15, 17 and 18
of the youngest dwelling horizon, Sector III, Trench
5–6 (B3).

Houses 18 and 15

OxA–9052, floor of House 18 (deer antler, Cervus
elaphus): 6965 ± 60 BP; 5990–5720 calBC at 95 per
cent confidence.

OxA–9054, under House 15 (Mammalia, worked
bone): 6790 ± 55 BP; 5780–5560 calBC at 95 per
cent confidence.

The absolute temporal gap between both houses,
which is between 210 and 160 calendar years, sug-
gests that they are more or less contemporary, which
confirms the stratigraphic relationships recognized
during the excavations (Bori≤ and Miracle 2004.
347).

Houses 17 and 18

OxA–11103, from the hearth of House 17 (Mam-
malia, bone tool): 7315 ± 55 BP; 6250–6025 calBC
at 95 per cent confidence.

Absolute temporal gap between both houses from the
same horizon, B3, which is between 305 and 260 ca-
lendar years. This confirms the stratigraphical rela-
tion between houses, where the floor of House 17
was cut during the construction of House 18. The que-
stion remains as to whether they are really separated
by three centuries (Bori≤ and Miracle 2004. 347).

Two chronological terminus, related to the
base of House 18

OxA–9052. House 18 (red deer antler, Cervus ela-
phus): 5990–5720 calBC at 95 per cent confidence.

OxA–9053. House 18 (under the house floor/Canis
familiaris): 6440–6210 calBC at 95 per cent confi-
dence.

The age difference of both samples corresponds to
their stratigraphical position. However, the interval
between dates seems to be too large, almost half a
millennium (450–490 calendar years). It is possible
that the sample of Canis familiaris belongs to the
Late Mesolithic phase, which in turn leads us to dis-
cuss the age of dog domestication at Padina (Bori≤
and Miracle 2004.346).

Age difference between Burial 11, under the
floor of House 15 and the base of this building

OxA–11104. Burial 11, under the floor of House 15
(Sector III, Trench 5, block 2): 9360–8920 calBC at
95 per cent confidence.

OxA–9054 (Mammalia, worked bone): 5780–5560
calBC at 95 per cent confidence.

These dates are separated by three millennia. Igno-
ring the issue of the acceptability of this difference,
we can observe that the pit for Burial 11 could not
have been cut during the existence of House 15. Bu-
rial 11 is located 0.6m below the building floor,
which together with the depth for the cut made for
the building floor (0.65m) amounts to 1.25m. This is
significantly deeper than the depth of burials next
to the stone structure of the Late Mesolithic necropo-
lis in test Trenches 6 and 7 of the same sector. This
is similar to the case of Burial 13 under House 18,
which was interred before the building was con-
structed. As the radiocarbon dates indicate, Burial
11 is older than House 18. The large age difference
can be provisionally explained by the early settling
of the local Late Mesolithic population of the Danube
Gorges (Bori≤ and Miracle 2004.Tab. 3 and 5; Bon-
sall at al. 2002/3. Figs. 3–4).

Burials 1a and 2. Sector 1, Trench 1, blocks 1
and 1b

Burial 1a is greatly disturbed, only the bones of lo-
wer extremities were preserved. Their position indi-
cates an unusual position of the body, which was po-
sitioned supine (test Trench 1, block 1). However, in
the photograph published by Bori≤ and Miracle
(2004.Fig. 4) instead of Burial 1a, Burial 2 (test
Trench 1, block 1b) is shown, located next to the Le-
penski Vir culture House 2. This is due to the misla-
belling of the photograph of this burial in Ωivanovi≤
(1973–1974) that Bori≤ and Miracle used in their
paper. However, the stratigraphic position of both
burials puts them in the contact phase or the earli-
est stage of the Lepenski Vir culture (B1) (Fig. 5).
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The comparisons of 14C dates with the stratigraph-
ic evidence from Padina does not end with these
examples, and it remains important to provide an
adequate correspondence between these sets of evi-
dence as one of the key issues in the study of the
Late Mesolithic and Early Neolithic settlements at Pa-
dina and the Upper Gorges.

Padina I–III. The Lepenski Vir culture

The study of the stratigraphic relationships of the
Mesolithic settlements of the Lepenski Vir culture is
focused on those parts of the cultural layer, occupa-
tion surfaces and features that were spared post-de-
positional disturbances caused by erosion or the mo-
vement of material from middens in areas outside
the living settlement zone. This approach has
brought new ideas about the appearance of settle-
ments, based on the excavated area with the hori-
zontal and vertical arrangement of trapezoidal buil-
dings with stone constructions on the inner sides of
their cuts. These entities are composed of past occu-
pation surfaces, positioned on terraced surfaces out-
side the areas exposed to flood hazards caused by
the Danube and away from torrent streams coming
down the slopes of the Gorges. Building horizons ex-
cavated at the Sectors I and II provide a good exam-
ple of their primary function on which the organiza-
tion of the settlement is based, by adapting to the
specific environment. Thus, there is a symbiosis be-
tween the natural environment and the technology
for extracting particular resources.

People were making very selective choices about
where to settle in the Upper Gorges in the Late Meso-
lithic, sometimes even inconsistently in the choice
of suitable locations, as some less favorable locations
were selected. However, as a general rule, settle-
ments were located in the vicinity of whirlpools (Le-
penski Vir, Gospo∂in Vir), or in the vicinity of rapids
and cataracts (Greben near Vlasac), usually located
downstream from a particular settlement. The hos-
pitable riverbank at Sector IV at Padina, from the
fossil Gospo∂in Vir at Sector III to the outlet of the
∞ezava River was not settled, nor was the river bank
between Stubica and Padina. However, it should be
stressed that the shallow coves of Padina’s sectors
were located along the last rapids of the Gospo∂in
Vir whirlpool.

These locations were suitable for collective fishing
focused on large fish. The presence of large Euro-
pean sturgeon, which weighed around 200 kg and

was up to 5m in length, was attested by ichthyologi-
cal analyses of fish bones from Padina (Brinkhui-
zen 1986.18). However, no fish hooks were found
at Padina. Bone fish hooks present in riverine set-
tlements can often be the evidence of organized fish-
ing. Therefore, we must assume the use of fish nets
and traps at these locations, where similar fishing
techniques were used until the construction of the
Iron Gates dam.

Fishing in the course of the Lepenski Vir culture is
an interesting issue. The cultural development of
communities was based on the exploitation of cer-
tain natural resources with a highly developed spe-
cialized technology, which resulted in unique cultu-
ral expressions. We will only briefly touch upon
these phenomena. One of the more general points
about the essence of the Lepenski Vir culture is that
its uniqueness can be connected directly with the
transformation of the Late Mesolithic populations
into the communities of the first producers of food
in the area.

If we observe the whole process of transformation
outside the existing classificatory schemes, we can
note that Mesolithic populations were already in-
volved in a system of production, fishing the large
seasonal migratory Acipenseridae, which was very
similar to food production. A careful consideration
of the material and religious superstructure of these
early communities before the adoption of farming
may indicate constant efforts at achieving the stage
of a food-producing economy. The moment of aban-
doning the millennia-long tradition of hunting and
gathering at Lepenski Vir and Padina was preserved
by chance.

Hajdu≠ka Vodenica, Mali Kazan (Lower Gorge)

The prehistoric site of Hajdu≠ka Vodenica is located
in the Lower Gorge of the Danube (Mali Kazan) and
consists of two locations: the settlement in the cen-
tre of a large semicircular depression below the Mali
πtrbac mountain massif, while the necropolis was lo-
cated beside the Danube to the west. However, nei-
ther of these two locations have been extensively re-
searched or studied, despite large-scale systematic
excavations between 1965 and 1969. Hypothetically,
the settlement might have been situated in the mid-
dle of the cove, near a large spring. This water source
was strong enough to run a wooden mill, hence the
name of Hajdu≠ka Vodenica (meaning Hajduk’s mill
or outlaw’s mill).
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The construction of Roman and Byzantine settle-
ments, which were parts of the Danube limes, signi-
ficantly disturbed the earlier Early Neolithic settle-
ment. The construction of a guardhouse in the mid-
dle of the last century further demolished the site.
The rescue excavations revealed a large quantity of
residual Star≠evo pottery, redeposited in the foun-
dations of the Roman rampart, and discovered a ne-
cropolis of the Lepenski Vir culture that was located
at the western entrance to the Mali Kazan Gorge (Fig.
36). The site can be described as a necropolis, more
so on the basis its purpose than on the basis of its
contents. There were complex architectural elements
and stone constructions, previously unknown in the
Iron Gates and in the wider region.

Due to significant post-depositional destruction of
the cultural layer here, similar to other sites in the
Danube Gorges, it is very difficult to provide a de-
tailed description of this feature of the Lepenski Vir
culture. The location of the sacrificial feature was
identified due to a large slide from the riverbank
profile. Test trenches dug at this spot revealed a tan-
gle of stone constructions full of charcoal, ash, bur-
ned soil, washed out human bones, and finally bu-
rials. The site could be characterized initially as both
a settlement and a necropolis, although we are still
seeking a more detailed description (for details, see
Jovanovi≤ 2004.58; Fig. 4).

Whilst clearly differing from other necropolises of
the Lepenski Vir culture in the Upper Gorge, Hajdu≠-
ka Vodenica belongs to the same tradition. Firstly,
here, no clear relations between the settlement and
the necropolis can be established. There are some
similarities between the oldest building horizon at
Hajdu≠ka Vodenica and other sites. This oldest hori-
zon consists of chaotically distributed hearths on a
flattened living floor, which are not on the same le-
vel as the building horizons. These hearths were ori-
ented in different directions, mainly with the nar-
row side facing the Danube. Sometimes stone pla-
ques covered these constructions made of vertically
placed stone blocks, crudely worked. There were vi-
sible traces of burning, sometimes on the edges of
the hearth construction in the form of a strip of bur-
ning, which could indicate that such hearths were
covered with a dome of some kind. Hearths were not
damaged, but had been abandoned long enough to
be covered by a layer of intense black colour contai-
ning organic remains. Lithic and stone tools were ge-
nerally absent from this layer, reduced only to a few
cores, debitage, and massive stone tools such as an-
vils and hammers (Figs. 48 and 49; Horizon 1).

This contrasts with the abundance of bone tools
found in horizon 1, such as points, awls, chisels,
scrapers, projectiles and small hoes made from ant-
ler. No pottery was found in this horizon. Moreover,
this horizon was excavated at the depth of 0.8–1m
below the current level of the Danube. Therefore the
expanse of the founder horizon at this settlement,
which perhaps might have been attributed to an un-
articulated phase of the Lepenski Vir culture, remains
completely unknown (Figs. 52, 53, 54; Horizon 1).

Above this, a new cultural layer was deposited which
is characterized by a completely new building tech-
nique: it begins with piling large stone constructions;
large, split stones were used and arranged more or
less horizontally, consisting of groups, circles and ir-
regular heaps at particular locations. Bone tools are
also present here, as well as traces of burning, and
sporadic burials that were interred within the stone
constructions. The deceased were placed in extended
positions and were differently oriented, although the
general orientation was made in relation to the Da-
nube. Thus building activities using the same tem-
plate continued, forming four horizons of roughly
piled stone. There was an unexpected exception
here. In horizon 2, a small feature was built resem-
bling a model of a classic building of the Lepenski
Vir culture. However, it was constructed on an un-
even, rocky surface, where it was not possible to
identify the floor level or even less the floor. This
structure had a rectangular hearth, covered by a
stone slab, and with an accompanying aniconic boul-
der (Figs. 49, 50, 51; Horizon 2).

The dry stone wall, which was 2.0–4.0m wide, was
almost 2.0m high, with vertical and very stable sides,
with no traces of tear, except some later erosion cau-
sed by the Danube, which covered the earliest phase
with hearths in a thick layer of sand (Figs. 44, 45,
46, 47, 48).

In the last two horizons of the stone feature, Early
Neolithic Star≠evo-Cris pottery appears. Here one
finds fragments of large, crudely made and mono-
chrome vessels, which predominate; mainly bowls
and pots-amphorae were present. Pottery was obvi-
ously broken at specifically chosen locations, since
fragments were not uniformly distributed at the le-
vel of the construction, but were found in piles and
associated with traces of burning (Figs. 44, 45; Ho-
rizon 3–4).

All the above could indicate a new type of sacrificial
construction in the burial ritual of the early phases
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of the Lepenski Vir culture. Downstream from the
stone constructions, builders set apart a special area,
clearly planned in advance. In the stratigraphic
sense, this is a secondary shift of the sacrificial al-
tar, which would be in the tradition of the Lepenski
Vir culture, although the feature in itself is slightly
different from this tradition (Fig. 37).

The first construction of a narrow and long hearth,
with elongated lateral sides, was carried out on the
level of loessic sand, based on preserved foundation
ditches. Similar to the construction technique in the
horizon with rectangular hearths in the zone of stone
constructions, long and large stone slabs were in-
serted in the foundation trenches here. The immedi-
ate area around this hearth remains unknown, al-
though it is certain that on both sides of this first
hearth burial rites were performed, connected with
the burials found in the cultural layer (Figs. 38, 43).

The hearth was accompanied by an older boulder of
green volcanic stone, the surface of which was chan-
nelled by narrow flutings, which form an ornamen-
tal motif distantly related to patterns found on the
boulders of Lepenski Vir (Srejovi≤ and Letica 1983.
Fig. 27) (Fig. 55).

After some time, the space around the sacrificial
hearth was filled in and the whole construction was
moved back, away from the river bank. A burial
chamber, cut deep into the layer of flowstone be-
tween two ridges which ran into the Danube, was
extended further (dimensions 7.5 x 4.0m, Fig. 41).

A new hearth was built, no longer rectangular, but
in a funnel-like shape, with a narrow channel along
one of its lateral sides. There can be no doubt about
its function – it is a conduit for liquid, which does
not come immediately from the sacrificial altar, but
accumulates at the end of the channel. The design of
this type is unknown among the hearths of the Le-
penski Vir culture (Figs. 38, 39, 42).

The time lapse between the older and younger sac-
rificial hearths is evident in the basis of the change
in style of decorating the boulder associated with
the younger hearth. It is a sandstone boulder, with
some anthropomorphic details (Srejovi≤ and Letica
1983; Antonovi≤ 2004.73–74) (Fig. 56).

The floor, built on both sides of the hearth (6.0 x
2.5m), does not respect the symmetry of the con-
struction – with the hearth on the main axis – which
is one of the main construction rules of the Lepenski

Vir culture. The part of the floor that was upstream
the Danube from the location of the hearth was twice
as large in comparison to the one on the opposite
side; the floor even partly covered the hearth and
was on the same level with two stone slabs. The
first, a massive rectangular slab, functioned as the
threshold, while the other one, much narrower,
leads to the hearth. There is no ash place, as both
stone slabs were located where the ash place is
usually found. The hearth might not have been con-
structed for keeping a continuing fire, but for special
(cult), periodic events (Fig. 39).

Some burials (Burial 11 and partial remains of other
burials, Figs. 38, 39, 40) were located below the ho-
rizon with hearths, in a layer of dark earth with con-
siderable quantities of charcoal.

The burial chamber extends directly from the sacri-
ficial hearth. Here, a large number of bodies were
buried in single, double or multiple burials, in the
extended position, parallel to the Danube, with the
heads pointing downstream (Roksandi≤ 2000.37–
38). In the latest horizon, burials were covered by
stone plaques, and the whole feature was abando-
ned. It was preserved until the excavation, with both
sculpted boulders accordingly in association with
the hearths to which they belonged.

We have no answer to the question about the popu-
lation which maintained this as well as other ritual
constructions for such a long period. Preliminary
comparisons can be made with Hajdu≠ka Vodenica,
Vlasac (Bori≤, French, Dimitrijevi≤ this volume) and
Padina A–B during the contact phase. For example,
the long hearth from this phase at Padina (approxi-
mately 1.50m x 0.50m in Sector I, segment 2–3) is
the only example of the elongation of lateral sides
of the hearth.

These similarities are related to the earliest phase in
the formation of the Lepenski Vir culture, namely
with the first material evidence of the contact phase.
They demonstrate the influence of local traditions in
the process of accepting the sedentary life-style and
food production. The strong presence of the Lower
Danube variant of Star≠evo culture, with important
settlements found distributed down from Kladovo
to Prahova and to the mouth of the Timok River,
should be taken into consideration when discus-
sing the process of transformations at Hajdu≠ka Vo-
denica. On the other hand, there are no reliable data
on the fate of the destroyed settlement with Star≠e-
vo pottery found in the middle part of the Hajdu≠ka
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Vodenica cove. Such pottery was also found in hori-
zons 3 and 4, with elongated stone constructions of
the necropolis.

Hajdu≠ka Vodenica necropolis, radiocarbon
dates – correlations with the stratigraphic po-
sition of burials

A series of 4 AMS dates from Hajdu≠ka Vodenica date
4 burials from the necropolis with the sacrificial
construction (Bori≤ and Miracle 2004.346, Tab. 3;
for OxA–13613 this replaces previously published
OxA–11128 see Bori≤ et al. 2004.Tab. 3). They be-
long to different levels of this construction:

❶ OxA–13613. Burial 8: 7076–6699 calBC at 95 per
cent confidence. One of the oldest double burials
cut into loess, at the south-east corner of the founda-
tion trench of the first sacrificial hearth. The body
was placed supine with arms crossed, parallel to the
Danube, elevation ▼ 46.86m.

❷ OxA–11127. Burial 12: 6500–6230 calBC at 95
per cent confidence. The burial was placed directly
on the floor next to the sacrificial hearth, after the
sacrificial hearth had been abandoned. Here, one
again finds a double Burial (12 and 9): both skele-
tons were fully articulated, elevation ▼ 47.74m.

❸ OxA–11109. Burial 20: 6440–6090 calBC at 95
per cent confidence. The burial was placed in the ex-
tension of the burial chamber and belonged to a
group burial (Burials 17, 17a, 18, 19), elevation ▼
48.14m.

❹ OxA–11126. Burial 15: 6470–6230 calBC at 95
per cent confidence. This burial was covered with
stone constructions and belonged to the burials of
the second, younger horizon, elevation ▼ 48.54m.

The elevation of the excavated area of the site lo-
cated on the riverbank is ▼ 48.86m, which makes a
height difference of 3.32m, exactly the height of the
section above the construction of the necropolis.
The deposition of the scree hill-wash can be attribu-
ted to the time interval between the abandonment
of the site and our excavations. This thick deposits
contributed to the preservation of the cultural layer
and stone constructions.

AMS dates suggest two chronological horizons of the
necropolis. The older belongs to the beginning of
the 7th millennium BC (Burial 8), while the younger
can be dated to the middle and second half of the

7th millennium BC. In other words, there may be a
temporal gap of several hundred years in the use of
the necropolis. Both sacrificial structures are clearly
related, and the renovation of the younger necropo-
lis continues from the use of the older.

Discussion of the date of the construction of the first
sacrificial structure is hindered by the lack of analo-
gous features from other areas. Certain architectu-
ral analogies with the contact phases of Vlasac and
Padina point to the middle and the second half of
the 7th millennium BC (Bori≤, French, Dimitrijevi≤
this volume). We must also consider the amount of
work put into the construction of massive stone
structures layered one on top of the other. In this
way, a monumental stone structure was built, the
dimensions of which can only be guessed at. The ap-
pearance of Early Neolithic pottery in the third and
the fourth horizons of the stone structure places the
whole (sacral?) settlement in the formation phase of
the Lepenski Vir culture.

Conclusions

The results of the systematic excavations of Padina
and Hajdu≠ka Vodenica have been concisely presen-
ted here. However, since these views are very dis-
tant from the time of the initial excavations, they
are viewed through the lenses of several decades of
research and interpretation of the the Lepenski Vir
culture. The issues presented here are the result of
heterogeneous strands of evidence in the present
knowledge of the Lepenski Vir culture, which has for
a long time served as a model for the Neolithisation
of the frontier area on the Danube. This discussion,
based on facts and finds gathered from Padina and
Hajdu≠ka Vodenica, actually announces their immi-
nent monographic publication.

If Padina is taken as a point of departure, then the
issue was the difficulty of establishing the relative
chronological position of the material from Sectors I
and III in relation to other settlements of the Lepen-
ski Vir culture.

Sector I was first thought to be chronologically older,
as its closed assemblages are typical of the blooming
of the traditional elements of this culture, while the
considerably larger settlement at Sector III, organi-
cally incorporated into the known scheme of rows
of buildings with trapezoidal floors, is distinguished
by a unique find – a closed assemblage of pottery
from the floor of the latest House 18. This assem-
blage has no stylistic or formal similarities with Star-
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≠evo-Cris pottery; it is more similar to an unexpected
phenomenon of the “Proto-Vin≠a pottery”, with black
burnished or grey vessels, of rather biconic than
spherical forms, together with the entire absence of
ornamental styles of classic Star≠evo-Cris produc-
tion. After the abandonment of this building in the
final phase (B–3) of the settlement, Padina was not
settled. In that sense, Sector I rather indicates the
origin of this culture in the Late Mesolithic of the Da-
nube Gorges and in the subsequent contact phase
(A–B).

It is impossible to define precisely the bearers of
these changes and the range of relationships that
might have existed between the older sedentary
(static) community in this region and newcomers,
i.e. expanding Early Neolithic populations. However,
the community of the Lepenski Vir culture might
have been complex in make-up:

● the generation from downstream areas of Danube
Gorges that was first exposed to contacts and be-
came familiar with Early Neolithic sedentary
groups who established settlements in the Klju≠
and Oltenia.

● the generation from the Lower Gorges of the Da-
nube, for example from Hajdu≠ka Vodenica, might
have experienced the first melting of populations
and the appearance of ‘interbreeding’ through
biological reproduction or merely through the dif-
fusion of the experience or knowledge of the Early
Neolithic cultures.

● the generation from the Upper Gorges forms a
new indigenous lifestyle based on interbreeding
with incoming Early Neolithic populations. This
generation lived to see the end of the Lepenski
Vir culture, when its specific ways of fishing were
declining as the primary food procurement stra-
tegy.

If we accept this outline as a point of departure for
further discussion, then the process of transforma-
tion consisted of a mosaic of micro-processes depen-
dent on the production stage of individual commu-
nities.

Outside the Danube Gorges, there were no condi-
tions for the existence of the Lepenski Vir popula-
tion sensu stricto. All the elements of this culture
originated from the gorges during the phase of con-
tact: the organization of settlements and unification
of the big river cult, which countered the agricultu-
ral fertility cult. In this way, the respect for the ‘deity
of fertility of the water world’ is a response to the
adoration of the ‘Magna Mater’ of the Early Neolithic
agriculturists. Instead of sacral areas in Star≠evo-Cris
dwellings, in the buildings of the Lepenski Vir cul-
ture, the rear area of the hearths of trapezoidal buil-
dings was appropriated with sacrificial pits covered
by sacred boulders.

The history of the Lepenski Vir culture after the
abandonment of its settlement remains unclear, es-
pecially of Lepenski Vir and Padina. If the buildings
were left desolate, the good preservation of their
floors and the household inventories is surprising.
How can we explain that anthropomorphic, fishlike
deities at Lepenski Vir were concentrated in one of
the buildings (‘sanctuary XLIV’), placed in two rows,
facing each other, where they awaited the excava-
tors? It is more likely that one relatively scarce,
mixed population of fishermen, hunters and proba-
bly even cattle breeders, already accepting the new
mode of sedentary, Early Neolithic lifestyle, peace-
fully abandoned their previous environmental zone.
While the locations of previous settlements were
still respected, they remained without visible traces
of seasonal camps, until the Late Eneolithic, when
Kostolac and Cotofeni settlements appear in the Iron
Gates Gorges.
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Fig. 1. Upper and Lower Gorges of the Danube with
settlements of the Lepenski Vir culture (protective
excavations on the territory of the hydroelectric
dam ∑erdap I; 1965–1970).

Fig. 3. Padina. View over Sectors I and II during
excavations (1968) from the top of the steep side
of the gorge.

Figures

Fig. 2. Padina – Gospo∂in Vir. Sectors I–III, semi-circual coastal coves with the settlements of the Iron
Gates Late Mesolithic and the Lepenski Vir culture.

Fig. 4. Padina. Excavated areas at Sector I (with-
out segments 1–3 in the coastal zone).

Fig. 10. Padina. Sector II, Trench 2, profile 2. Grid
over the excavated area. Half-circular cove divided
by the mountain creek.
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Fig. 5. Padina. Excavated areas at Sector I with features and burials belonging to chronological phases
Padina A, A–B, B1 and B2.

Fig. 9. Padina. Sector I, Trench 1, block 1a. Group
burial at the level of palaesoil. Burials 4, 5 and 6
interred in different positions. Burials were made
in the croft of House 2 (B2).

Fig. 6. Padina. Architectural features of phase A:
the feature with long rectangular hearth, covered
by the remains of House 1 (phase B1, the Lepenski
Vir culture) with slabs of the rear platform of the
hearth and the ornamented boulder (altar in situ,
Sector I, Profile 1, segments 2 and 3 of the coastal
area.



Fig. 7. Padina. Sector I,
Profile 1, segments 1–2,
cross-section of the cut
for the trapezoidal base
of House 2 (B2) of the
Lepenski Vir culture. Le-
gend: A – hillwash la-
yers. (1) Yellow sandy
soil. Grey soil with peb-
bles and sand (3a); B –
palaeosoil/cultural la-
yer of the Mesolithic set-
tlement formed on the bedrock (2); C – layers associated with the Lepenski Vir culture. Cut for House 2
(B2) filled with the torrential hillwash and archaeological finds (3b). Cutting of the building and its croft
in the older layers of the same settlement (3). D – Layer of the Late Eneolithic and the Iron Age (4). E –
Modern humus and subhumus (5 and 5a).
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Fig. 8. Padina. Sector I, Trench 1, block 2b. Hearth
of House 3 (B2) of the upper terrace in the secon-
dary position after the impact of the torrential out-
burst. On the moved base, two A supports were pre-
served.

Fig. 12. Padina. Trench 2, block 2a, 5e. Flint axes,
Late Mesolithic settlement. No. 1 – 3. From the floor
of the dwelling, block 2a (phase A2). No. 5. From
the floor of the dwelling, block 2e (phase A2). No.
4. From Profile 2, Trench 2 (phase A1). No. 6. From
the floor of the dwelling, block 2a (phase A1).

Fig. 11. Padina. Sector II, Trench 2, block 2a. The
base of dwellings of the central part of the Iron
Gates Late Mesolithic settlement on the level of pa-
laesoil layered over the bedrock.
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Fig. 14. Padina. Trench 2, block 2a. Bone artefacts,
from the floor of the dwelling, Late Mesolithic set-
tlement (phase A2).

Fig. 13. Padina. Trench 2, block
2a. Bone and stone artefacts,
from the floor of the dwelling,
Late Mesolithic settlement (phase
A1).

Fig. 15. Padina. Sector II, Trench 2, block 2e. Par-
tial burial; ritually buried skull from the level of
the palaeosoil, cut from the Lepenski Vir culture la-
yer (late phase A–B).

Fig. 16. Padina. Sector III. excavated area of the Lepenski Vir culture settlement (phases B1–3); necropo-
lises with elongated stone constructions, Iron Gates Late Mesolithic (phase A2); necropolises with domed-
like stone constructions (contact phase, A –B); single burials around the building of phase B3.
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Fig. 17. Padina. Sector III, Trench 7, block 3. Necro-
polises with elongated stone constructions, hori-
zon 1, Late Mesolithic settlement (phase A2).

Fig. 18. Padina. Sector III, Trench 7, block 3. Necro-
polises with elongated stone constructions, horizon
2. Distinguishing different horizons of the necro-
polis was difficult due to layers of soil between
them and due to the existence of separate surfaces
with piled stones. Late Mesolithic settlement (phase
A2).

Fig. 19. Padina. Sector III, trench 6, block 2. Bu-
rials with domed-like stone constructions; the de-
ceased were placed in sitting positions with cros-
sed legs, protected by dome-like piles of stone. Dou-
ble Burial 15–16 (phase A).

Fig. 20. Padina. Sector III, Profile 3 with cross-sec-
tions of the bases of Houses 12, 13, 14 of phase B2
and the remains of building floors of phase B1.
A–B: position of the cross-sesction of semi-subter-
ranean House 12.

Fig. 21. Padina. Sector III. details of the coastal
profile, segment 2, position of the cross-section of
semi-subterranean House 12 (points A–B). Order
of the deposition of layers (1–6) in the cut of House
12 upon its abandonment.



Fig. 22. Layer no. 6. Natural, sandy loess. Layer no.
5. Lower level. Dark strip of the floor made of com-
pact and at places burned clay, the limit of the ellip-
soid cut for House 12, which came down the depth of
1.16m in the loessic base (vertical T. A – 1.10m verti-
cal T.B). In this way, between the floors of buildings
12–13 and 12–15 there is a zone of sterile loess, li-
mited by the level of palaesoil and rocky base. Layer
no. 5. Upper level. Floor of House 12 was covered by
a compact layer of crushed black soil that contained
a large quantity of fish bones and remains of char-
coal (0.20m –0.50m). This layer was formed after
the abandonment (or demolishion) of the building,
with the remains of the wooden construction of the roof or household inventory that was left behind. La-
yer no. 4. Horizon of mixed grey soil, smaller crushed stones, fragments of pottery, and remains of bur-
ning (0.20m–0.40m) with a large amount of fish bones. This horizon corresponds with the successive
backfill of the building’s cut with the remains coming from buildings of the upper row (B3), i.e. midden
layers (Fig. 16). Layer no. 3. Level of lighter soil and crushed stone belonging to the deposition in the part-
ly backfilled cut of House 12 from the level of present-day humus (0.20m–0.40m). Layer no. 2. Light grey
cultural layer also covers other bases of the middle row buildings (B2) and contains common categories
of finds, belonging to the end of the leveling process that probably took place after the abandonment of
the upper, third horizon of buildings (B3). Layer no. 1. Massive modern humus, composed of eroded ma-
terials of hillwash scree, with darker soil and the remains of vegetation (0.50m–0.80m).
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Fig. 23. Padina. Sector III,
Anthropomorphic boulder
(altar from House 12, rear
platform of the hearth).

Fig. 24. Padina. Sector III, Trench 5, block 1. Lon-
gitudinal cross-section of House 17 (B3). Installa-
tion of the inner stone constructions: 1. cut for the
ash-place; 2. cut for the rectangular hearth; 3. cut
for the cult pit with ritual stone bowl at its bottom.

Fig. 25. Padina. Sector III, coastal strip, segment 2.
Trapezoidal base and floor of House 8, lower set-
tlement horizon (phase B1). Burned remains found
on the floor from the upper construction of a gab-
led roof.
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Fig. 27. Padina. Sector III, Trench 5, block 1. Tra-
pezoidal base of House 18 (B3) with the household
inventory in situ and circular space for ceramic
vessels next to the right (entrance) side of the
frontal platform and the base of the approaching,
paved porch.

Fig. 26. Padina. Sector III, Trench 5, block 2. Longitudinal cross-section of House 15 (B3). 1. Hearth with
a stone slab for ash disposal or for heating and preparation of dry fish. 2. Rear platform of the hearth
with a cult pit at the bottom, covered by a large stone slab. 3. Large stone blocks at the rear edge of the
cut for the trapezoidal base served to support the main beam for the roof construction. Slanted construc-
tion of this support reflects the slant of the gabbled roof.
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Fig. 28. Padina. Sector III. View over lower (B1),
middle (B2) and upper (B3) rows of buildings;
House 15 with approaching paved porch. The Le-
penski Vir culture settlement.

Fig. 29. Padina. Sector III. A selection of polished
stone tools. The Lepenski Vir culture settlement.

Fig. 30 B. Ritual table. Parts of the cultic vessel
found in two different zones of the settlement. The
Lepenski Vir culture. Sector I. Coastal zone, Profile
I, segment 2; Trench I, block 1a.

Fig. 32. Padina. Sector III, Trench 5; 1 – 3 vessels
from the floor of House 18 (B3); the Lepenski Vir
culture.

Fig. 30 A. Padina. (B2) Model of an oven (25 x
35cm) decorated by impresso technique, found on
the floor of House 3.
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Fig. 31. Padina. Sector III, Trench 5 and 6; 1–2 ves-
sels from the level of occupation of the third row of
buildings (B3); 3. Altar from the floor of House 17
(B3), Trench 5, block 1. The Lepenski Vir culture.

Fig. 33. Padina. Sector III, Trench 5, block 1. Vessels
from the floor of House 18 (B3); the Lepenski Vir
culture.

Fig. 34. Padina. Sector I, space between Houses 2
(B2) and 3 (B2); 1. Amphora-like pot, pottery oven
(open-air hearth?); Sector I, block 1b; 2. Half-sphe-
rical bowl, the floor of House 2 (B2). The Lepenski
Vir culture settlement.

Fig. 35. Padina. Sector III, Trench 5, block 2. Large
pot/pythos from the floor of House 15 (B3). The Le-
penski Vir culture settlement.

Fig. 36. Hajdu≠ka Vodenica. Position of the site; en-
trance to Mali Kazan, Lower Gorge of the Danube.
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Fig. 37. Hajdu≠ka Vodenica. Excavated
areas of the necropolises 1967–1969 with
the functional organization of space. Ex-
cavated area 630m2.

Fig. 38. Hajdu≠ka Vodenica,
isometric reconstruction of the
sacrificial/ritual construction
and the burial chamber with
four horizons of burials.

Fig. 39. Hajdu≠ka Vodeni-
ca, isometric reconstruction
of the sacrificial/ritual con-
struction and the burial
chamber with two horizons
of burials.
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Fig. 41. Hajdu≠ka Vodenica. Section of the burial
chamber behind the sacrificial construction of the
necropolis. Lower level of the section filled with
abundant remains of burning belonging to the ho-
rizon of burials.

Fig. 40. Hajdu≠ka Vodenica. Stratigraphic position
of the sacrificial construction of the necropolis.

Fig. 42. Hajdu≠ka Vodenica. Stratigraphy of buil-
ding phases of the sacrificial construction; older
phase: foundation channel of the first elongated
heart, dug into the loessic base; younger phase: ap-
proaching platform; elongated with associated finds;
surrounding zone furnished with burned clay.

Fig. 43. Hajdu≠ka Vodenica. Outline of the older
elongated hearth on the basis of its foundations
for the stone construction, level of sterile loess.
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Fig. 44. Hajdu≠ka Vodenica. Elongated stone con-
structions of the necropolis, horizon 4.

Fig. 45. Hajdu≠ka Vodenica. Elongated stone con-
structions of the necropolis, horizon 3.

Fig. 46. Hajdu≠ka Vodenica. Elongated stone con-
structions of the necropolis, horizon 2. In the fore-
ground grouped stone blocks with a rectangular
hearth.

Fig. 47. Hajdu≠ka Vodenica. Stratigraphy of elon-
gated stone constructions of the necropolis, hori-
zons 4–2; Facing south-west, upstream from the lo-
cation of the sacrificial/ritual constructions and
burial chamber of the necropolis.

Fig. 48. Hajdu≠ka Vodenica. Longitudinal section
of the elongated stone constructions of the necro-
polis, north-east and south-west, with horizons 3–4
under excavations and noticable stratigraphic po-
sition of horizons 1–2.
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Fig. 50. Hajdu≠ka Vodenica. Detail of the rectangu-
lar hearth of horizon 2 of the elongated stone con-
structions of the necropolis.

Fig. 49. Hajdu≠ka Vodenica. Stratigraphic position
of the hearth with the approaching stone slab and
an aniconic boulder, horizon 2 of the elongated
stone constructions of the necropolis.

Fig. 51. Hajdu≠ka Vodenica. Stratigraphic relation-
ship of horizon 1 and rectangular hearth of hori-
zon 2 of the elongated stone constructions of the
necropolis.

Fig. 52. Hajdu≠ka Vodenica. Horizon 1, lower le-
vel, rectangular hearth placed on the level of pala-
eosoil. In the foreground a hearth covered with
piled stones.
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Fig. 53. Hajdu≠ka Vodenica. Horizon 1, lower le-
vel, detail of the base with rectangular hearths.

Fig. 54. Hajdu≠ka Vodenica. Horizon 1, selection
of red deer antler tools.

Fig. 55. Hajdu≠ka Vodenica. Older sacrificial/ritu-
al construction, ornamented boulder (volcanic
rock, green colour, channeling technique) (dimen-
sions 25cm x 18cm x 19cm).

Fig. 56. Hajdu≠ka Vodenica. Younger sacrificial/
ritual construction, ornamented boulder (sand-
stone, chalky colour, incision technique) (dimen-
sions 31cm x 27cm x 24cm).
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General context

The Petris archaeological site is situated 500m east
of the Miercurea Băi halt, 50–80m north of the Se-
bes Alba–Sibiu highway, along the Secas river terrace
which is 4–5m in height (Plan 1). The archaeological
discoveries are over an area of about 300/100m.

Systematic research at the site commenced in 1997,
and at the moment the excavators comprise resear-
chers and representatives of several institutions in
Romania and abroad1.

The interdisciplinary profile of the accomplished re-
search (the statistics on ceramics; the analysis of soil

types as rough materials in ceramics processing; the
pre-elevation of samples and the 14C data; the desi-
gnated analysis of items of flaked obsidian and flint;
the zoo-archaeological analysis of the remnants; the
analysis of the route attained by the adornments,
tools and weapons made of bone, horn and shell;
the analysis of seed remnants, etc.), as well as the
particularities of the site’s settlement, has led to
outstanding findings and remarkable conclusions.

For a better understanding of the topographical set-
ting, detailed measurements were taken (Plan 2),
allowing correlation with advanced technology pro-

ABSTRACT – The article presents an archaeological description of the Star≠evo-Cris close complexes
at Miercurea Sibiului-Petris, one of the Earliest Neolithic settlements in Romania. The site belongs to
the early wave of First Temperate Neolithic communities who reached Romania. Each complex is
presented through plans, statistical ceramic analyses and some representative materials. White pain-
ting is present here in the earlier complexes.
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Sabin Adrian Luca, Dragoş Diaconescu and Cosmin Ioan Suciu

326

grammes such as Google Earth.
The area in which the site is lo-
cated enjoys high quality satellite
imagery provided through this
particular programme. In the
near future, we will be able to
publish the results of the topogra-
phic data processing, i.e. geogra-
phical simulations and mathema-
tical processing of data. In order
for this to happen, a geo-magne-
tic study of the area is still need-
ed; the site’s stratigraphy promi-
ses a particularly relevant geo-
magnetic map.

In the first stage, research at the site was conducted
by means of stratigraphic control trenches, for which
purpose the eastern zone was chosen (Plan 2); Plan
3 clearly presents the exact positioning (S1/1997 –
20/1.5m; S2/1998 – 16/2m; S3/1998 – 16/2 m; S4/
1999 – 16/2m and S5/2000 – 20/1.5 m).

In the next stage (begun in 2001) the digging system
was changed on the researched surfaces because it
was observed that the stratigraphy is extensive and
horizontal, in which circumstances the archaeologi-
cal complexes rarely intersect and the dwellings, pits
and other constructions could be excavated very
productively. That is why it was decided to set aside
the archaeological material coming from the cultural
level, and concentrate efforts on as closely as possi-
ble on the architectural remnants, artefacts and bio-
logical remnants in the enclosed archaeological com-
plexes. The surfaces studied (Plan s2 and 3) have
the following measurements and numbers: SI/2001–
2003–20/20m; SII/2004–2005–15/16m; SIII/ 2006–
2007 – 20/10m; SIV/2006 – 40/40m (no image; it is
to be traced out north of the SI–II surfaces; still to
be excavated); SV/2007 (still to be excavated).

The present article is concerned with the analysis of
the Star≠evo-Cris levels, systematically researched
from 1997–2005 in S1–5/1997–2000 sections, and
SI–II/2001–2005 surfaces. In brief, the stratigraphy
of the site is as follows:

I – the first and the oldest dwelling level appertains
to the Star≠evo-Cris culture, presenting several sub-
levels:
Ia – the deepened dwellings of this sub-level apper-
tain to the Star≠evo-Cris IB phase;
Ib – the deepened dwellings of this sub-level apper-
tain to the Star≠evo-Cris IC–IIA phase;

Ic – after a hiatus (?), the deepened dwellings of this
sub-level appertain to the Star≠evo-Cris IIB–IIIA
phase.
II – the second level appertains to the Vin≠a culture,
old phase (A, and evolving to B1):
IIa – the dwellings of these sub-levels – dwelling
pits – are constructed in two stages:
IIa1 – the dwellings of this stage appertain to the
Vin≠a A2–3 phase (typologically and stylistically);

Plan 1. The Miercurea Sibiului city map with the archaeological site
at Petriss.

Plan 2. Topographical plan of the terrace and loca-
tion of surfaces I and II.
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IIa2 – the dwellings of this stage appertain to the
Vin≠a A3 phase.
IIb – the surfaced dwellings of this sub-level apper-
tain to the Vin≠a A3–B1 phase.
II/III level – unpublished research in 2007, led to
the discovery of several pits containing archaeologi-
cal material from the Vin≠a B1 phase, yielding paint-
ed decorations specific to the Lumea Nouă Transyl-
vanian culture; future research will reveal more de-
tails of this aspect. Considering the fact that the stra-
tigraphy of the site was already published, we chose
to name this level: II/III, which anyway emerged
after Vin≠a B1 and before Vin≠a C2.
III – this level appertains to the Pe-
tresti culture; its surfaced dwellings,
with massive clay floors, appertain
to the AB phase of the culture.
IV – the pits at this level were dug
by Celto-Dacians in II–I BC.
V – the graves and some of the hete-
rogeneous archaeological complexes
at this level appertain to the Gepid
period.
VI – this level is represented by a
semi-deepened dwelling, with a stone
oven that could be dated to the first
millennium A.C.

The present article analyses the architec-
tural remnants of the oldest first level in
Miercurea Sibiului-Petris, researched be-
tween 1997 and 2005. All the dwellings
at this level were sunk deep into the
ground (Plan 4), the analysis being done
in the order of their age. The criteria were
a result of a study of the direct stratigra-
phic relations, architecture, typological
and stylistic examinations, studies in ma-
thematics and statistics, and absolute ra-
diocarbon chronology.

The architecture of the complexes was se-
verely damaged – in the upper part of
the dwelling pit – the resultant dyke
(levee) is earthen, formed by earth and
other elements dug out, on the pit’s mar-
gins, during contemporary agricultural
activities and construction enterprises of
the inhabitants who have subsequently
followed the Star≠evo-Cris culture. This is
why we deal mainly with the lower part of
the construction, meaning 50–60 % of it.

The later work determined, in most cases,
the destruction of the first (I) Star≠evo-

Cris layer. In its preserved parts (Plan 5 – level num-
ber 6) it is no thicker than 0.10m; it is discontinu-
ous and presents a yellow-reddish colour, a clay-like
consistency mixed with gravel, lying on gravel con-
taining sand and loess. The reddish shade of the ar-
chaeological layer could indicate the formation of
forest soils during the post-Ice Age period. Over the
whole region of Transylvania, the first farmers set-
tled on this type of soil which, after the sedimenta-
tion of vegetal remains resulting from human activi-
ties over many generations, evolved into the humus
visible in the area of the site.

Plan 3. The overall plan of the excavations
(surfaces I–III) in 2005.

Plan 4. Star≠evo-Criss complexes in 2005 (level Ia–c).
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As could be observed, the vertical stratigraphy of the
site is not very well developed (1–1, 20m), this being
one of the features of most Transylvanian archaeolo-
gical sites.

The Ia sub-level

Dwelling-pit B10/2003 – Star≠evo-Cris Culture
(Plan 4, surface I, lower-centre; Plan 5, Plan 6;
Fig. 1; Photo 1; Tab. 1)
From a chronological and cultural perspective, the
oldest dwelling-pit was discovered in Miercurea Si-
biului-Petris, gate number 10. It is rectangular and
oriented approximately north-south. Part of the en-
trance on its eastern side has survived (Plan 6). The
general features of the digging method in prehistory
reveals it as a semi-dwelling-pit, the area designed for
air circulation being deepened approximately 0.40m
in comparison with the lateral part designed as a

sleeping area (Plan 5). There is no
heating system. Also, there are no
elements of a dyke (levee) formed
by the earth that was dug out, or
pole-pits to indicate its architecture.
The pit’s filling shows that the dwel-
ling was left on purpose and rapidly
filled in with the remains of other
constructions. The 14C data indicate
that the dwelling was in use before
7050 ± 70 calBP (Tab. 2 (see Appen-

dix), Fig. 9). The artefacts and biological finds do not
indicate disturbances other than those caused by hu-
man activity.

Some 382 ceramic fragments comprise the B10 com-
plex (Fig. 1, Photo 1, Graphic 1, Tab. 1). Fine cera-
mics predominate with 47%, closely followed by
semi-fine ceramics (41%) and only 17% coarse cera-
mics. The colour of the exteriors are mainly shades
of red: russet (27%) and cardinal red (7%). Brick re-
presents a 19%, followed by shades of brown: dark
brown (12%) and light brown (5%). Grey (11%) and
yellowish (5%) also occur. The temper consists of
sand and husk (86%) or just sand (8%). The exterior
surface is polished (49%) and smoothed (48%). 97%
of the fragments do not present ornaments. All the
above data make the B10 dwelling pit at Miercurea
Sibiului-Petris one of the oldest archaeological com-
plexes of this type north of the Danube.

The B19 dwelling-pit (Plan 4, surface II, lower
left; Plan 7; Fig. 2)
This item is closely connected – chronologically and
culturally – to the G26 pit (Plan 4, surface II, next to
the B19 to the right; Plan 7 – right). The features of
G26 will be described and discussed on another occa-
sion. At this point we restrict ourselves to affirming
that it indicates a ritual character (related to hunting
and success in hunting rituals and practices; the pit
contains dozens of pairs of Bos primigenius horns
deposited, it seems, at the conclusion of a successful
hunt; on this occasion, it is possible that a Neolithic
community had been established). The 14C data
show that the pit was in use around 7010 ± 40 calBP
(Tab. 2, Fig. 9).

The B19 dwelling pit is rectangular and is oriented
approximately north–south, as B10 is. To the south,
the entrance is partially preserved (Plan 7). The ge-
neral features of the digging method used reveals
it as a semi-dwelling-pit, the part designed for air cir-
culation being deepened approximately 0.40m in
comparison with the lateral parts designed as slee-

Plan 5. Miercurea Sibiului-Petriss. Vertical stratigraphic profile in
the zone of the B10 dwelling pit.

Plan 6. Miercurea Sibiului-Petriss. Horizontal plan
of the B10 dwelling pit.
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ping area. There is no heating system. Also, there
are no elements of a dyke (levee) formed by the
earth that was dug out, or pole-pits to indicate its ar-
chitecture. The pit’s contents show that the dwel-
ling was left on purpose and rapidly filled with the
remains of other constructions. The artefacts and
biological finds do not suggest disturbances other
than those resulting from human activity. Stratigra-
phic observations show that the B19 dwelling pit was
made after the digging of G26.

720 ceramic fragments, comprising the B19 content,
have been analysed (Fig. 2, Tab. 1, Graphic 1). The
semi-fine ceramics predominate with 45%, followed
by coarse ceramics (35%) and fine ceramics (20%).
There are mainly shades of brown: brown (21%),
dark brown (20%) and light brown (16%). There are
presented also reddish brown (9%), russet (6%),
greyish-black (5%), brown with flaps (4%), brick-
colour (4%) and grey (4%). The other nuances are

less than 2% each. In the composition of the paste
husk prevails in several combinations: husk and
sand (38%), sand and husk (23%), sand, shivers and
husk (11%), husk and shivers (8%), husk (8%), sand,
husk and small stones (4%). The smoothing of the
exterior surface of the fragments is as follows: smooth
(30%), detached slip (22%), rough (20%), polished
slip (15%), polished (5%), well smoothed (4%), smo-
othed slip (3%) and applied barbotine (ledge) (1%).
The presence of ornaments is only 6%.

In our opinion, at the present moment, the oldest
Neolithic horizon is in Miercurea Sibiului-Petris, indi-
cated by the mark Ia and defined by the B10, B19

dwelling pits and the G26 pit (Figs. 1, 2, Tab. 2, Pho-
tos 1, 2). These dwellings are not very deep, rectan-
gular, with rounded corners. The B10 dwelling pit is
partially cut in its north-western corner by the B1

dwelling pit which appertains – as we shall see as
follows – to a subsequent phase of the same culture.
If we are to compare this type of dwelling with other
types at contemporary sites, we notice that the pro-
file is identical (regarding shape, depth, the fashion
of digging) with the one of the oldest dwellings in
Gura Baciului (Lazarovici and Kalmar 1995.63) (a
comparison with Ocna Sibiului is not possible yet,
due to the lack of complete publication of the plans
describing the oldest dwellings).

The study of the ceramics in these complexes shows
that we are facing some of the oldest dwellings ap-
pertaining to farmers domesticating plants and ani-
mals during the Neolithic in Romanian areas. Com-
paring the categories of the ceramics in the presen-

Fig. 1. Miercurea Sibiului-Petriss. Sherds from the
B10 dwelling pit.

Plan 7. Miercurea Sibiului-Petriss. The plan of the
B19 dwelling pit and of the Gr26 pit.
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ted site with those in Gura Baciului (a compa-
rison with Ocna Sibiului is impossible due to
the lack of published statistical data) a great
many similarities are ascertained. These dwel-
ling complexes, completely dug, also have sin-
gular characteristics like the presence of cera-
mic fragments painted with small spots of
white-yellowish colour on a red, polished, glass-
like background (Figs. 1, 2). This feature, spe-
cific to a technology extent in the very old cul-
tural horizon (Gura Baciului I – the dwelling
complexes at the inferior part of the level), is
also specific to the archaeological complexes
studied in Miercurea Sibiului.

In this regard, the B10,19 dwelling pits and the
G26 pit in Miercurea Sibiului-Petris are to be
considered as part of the first migration in the
opinion of Gheorghe Lazarovici and Zoia Kal-
mar (Lazarovici and Kalmar 1995.199–200),
and regarding Gura Baciului I, in Nicolae Vlas-
sa’s opinion (Vlassa 1976.198–264), or Precris
Ia in Iuliu Paul’s opinion (Paul 1995.30–31,
Abb. 2, 5), the cultural horizon of the archaeo-
logical complexes being Star≠evo-Cris IB (La-
zarovici 1979.40–41).

The Ib sub-level

The B17 dwelling-pit (Plan 4, surface II, centre;
Plan 8; Fig. 3, Tab. 1)
This dwelling pit is round, being interrupted on its
southern side by a complex of pits: B20–21; G31,35–36.
To the south-east, the dwelling pit is disturbed by an
oven-hearth at the Vin≠a level (a surfaced dwelling
that appertain to the Vin≠a level is dated 6359 ± 130
BP). The pits anthropically upsetting the dwelling pit

are G28 and G34 (Plan 8). The depth of the dwelling
pit is greater than in the case of the dwelling pits of
the Ia level by approximately 0,60m. The dwelling
pit has lateral ‘beds’.

649 ceramic fragments from the B17’s content have
being analyzed (Fig. 3, Graphic 1, Tab. 1). Regarding
the categories of ceramic, semi-fine ceramic (44%)
predominate, followed by coarse (38%) and fine
(18%) ceramic. As for colour, nuances of brown are
most common: brown (28%), light brown (19%),
dark brown (11%) and brown with flaps (7%). The

reddish nuances are: reddish (11%), reddish-
brown (11%) and cardinal red (3%). The
temper used for the paste is mainly made up
by different combinations of husk: husk and
sand (64%), sand, husk and small stones
(10%), sand and husk (8%) and husk (7%).
Regarding the smoothing of the exterior sur-
faces, there are to be observed: smoothed
slip (29%), detached slip (27%), rough (19%),
smoothed (11%), smoothed slip (9%) and
barbotine (3%). 89% of the fragments are not
decorated, with barbotine (3%), application
(3%), application and cell (3%) and finger tip
impressions (1%). The pit is dated at 7030 ±
50 BP (Poz–24697 – Thanks to prof. dr. hab.
Janusz Kozlowski who kindly accepted the
sample in FEPRE project – Tab. 2, Fig. 9).

Fig. 2. Miercurea Sibiului-Petriss. Sherds from the B19 dwel-
ling pit and Gr26 pit.

Photo 1. Miercurea Sibiului-Petriss. Painted sherd from the
B10 dwelling pit (no scale).
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The B20–21 dwelling-pits and the G31,35–36 pits
(Plan 4, surface II, centre-right; Plan 9; Figs. 4
and 5)
The B20–21 dwelling pits and the G31,35–36 pits are spe-
cial cases in Miercurea Sibiului-Petris. The five com-
plexes are in a very small area. Because they inter-
sect in such a manner, we faced difficulties in estab-
lishing their stratigraphic succession, considering
their chronological succession at the same time. So,
we resorted to intermediary stratigrafic profiles
(cross-section) in order to establish the succession
of these units. It was clear that, from a stratigraphic
point of view, B21 is the latest, as it ‘cuts up’ the fill-
ing of B20 and G35 which, in turn, intersects B20. The
latter is intersects the G36 pit. The difficulty resided
in establishing the stratigraphic position of G31 in re-
lation to the other four complexes, due to its eccen-
tric position. The dwelling pits were abandoned and
corked up at short notice, and a palisade at the Vin≠a
level, as well as other two pits at the same level (in-
dicated by the dotted line contours) ‘passed’ through
the middle of the intersection of pits, making more
difficult the chronology reading of the complexes.

129 ceramic fragments were recovered from B20.
Semi-fine ceramics predominate (41%), followed by
coarse ceramics (37%) and fine (22%). The nuances
of brown are the most numerous: brown (24%), light

brown (19%), brown with flaps (8%). There are also
nuances of red such as reddish-brown (6%), reddish
(5%), cardinal red (3%), and nuances of grey: grey
(10%), greyish-black (3%), light grey (3%) and grey
with black flaps (1%). The temper used for the paste
is mainly made up of different combinations of husk:
husk and sand (70%), sand and husk (12%) and
sand, husk and small stones (12%). The exterior sur-
faces are: detached slip (35%), polished slip (33%),
rough aspect (17%), applied barbotine (5%) and smo-
othed slip (5%). Only 15% of the ceramic fragments
are ornamented, with barbotine (5%) and applica-
tion (2%) are predominant, and the rest of the deco-
ration types being below 1%.

From B21, 186 ceramic fragments were analysed
(Figs. 4 and 5), with semi-fine ceramic (51%) being
the most frequent, followed by fine (25%) and coarse
(24%). The exterior colour of the fragments is domi-
nated by nuances of brown: brown (25%), light
brown (21%), dark brown (20%) and brown with
flaps (5%). The nuances of red are: reddish (5%),
reddish brown (4%) and cardinal red (2%). Husk
prevails in the composition of the paste: husk and
sand (62%), sand and husk (17%) and sand, husk
and small stones (9%). The exterior surfaces were:
detached slip (40%), polished slip (22%), rough
(13%) and smoothed (18%). Only 9% of the frag-
ments are decorated, the percentage for every type
of decoration being below 2%.

When analyzing the ceramics in these complexes
(which offered enough data for a comparative ana-

Plan 8. Miercurea Sibiului-Petriss. The plan of the
B17 dwelling pit.

Fig. 3. Miercurea Sibiului-Petriss. Sherds from the
B17 dwelling pit. dwelling pit.
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lysis on typological and stylistic bases) we decided
to integrate the complex of pits in the Ib sub-level
(even if from a stratigraphic point of view there is a
clear chronological difference between the five deep-
ened complexes, the ceramic materials discovered
here argue for the relative contemporaneity of these
pits in the IC–IIA phase of the Star≠evo-Cris cultural
complex).

The B1 dwelling pit (Plan 4, surface I, left; Plan
10; Photo 3, Tab. 1)
It seems that the initial pit of B1 was round. Unfor-
tunately, its initial shape was damaged by the B4

Vin≠a dwelling pit (which reached the bottom of B1

only here and there, but modified its initial shape)
and the M3 grave (level V – a Gepid necropolis). The
14C data for this dwelling complex, 6920 ± 70 calBP,
is the base – along with the typological and stylistic
characteristics – for the absolute chronology of the
Ib horizon here, representing the real time of the
complex (the archaeological material discovered
here is characteristic of fully functional house-ware).
Two pits were preserved in the interior of B1, name-
ly G4a and G4a’ (Plan 4, surface I, left; Plan 10). It
seems that they were part of this complex as pole-
pits (?) of large dimensions. The archaeological ma- terials discovered in the two pits and in the dwelling

pit prove that they are contemporaneous.

Only 141 ceramic fragments were recovered from B1

(Fig. 6, Graphic 1, Tab.1). Fine ceramic predominates
(41%), followed by semi-fine ceramic (37%) and
coarse (22%). Brick colour (23%) is followed by the
brown (18%), reddish (13%), cardinal red (11%),
dark brown (9%), light brown (9%), grey (6%) and
yellowish (2%). Husk prevails as a supplement in the
composition of the paste: sand and husk (81%), husk
and sand (13%) and fine sand (3%). The exterior
surface is smoothed (56%) and polished (40%). Un-
decorated ceramics predominate (92%), most of the
decorative elements being cells (5%). The rest of the
ornaments are below 1%.

An item of special character was discovered in this
dwelling pit. The schematic amulet (Fig. 6/4a–b;
Photo 3) represents an ‘idol bucranium’ or a ‘labret’
(Karmanski 1986.12, prilog 1) and is made of clay.
In Romania, this kind of amulet is to be found in set-
tlements that appertain to the Star≠evo-Cris cultural
complex: Cluj-Napoca-Gura Baciului (Vlassa 1976.
211, 230, Fig. 14/3–4; Lazarovici and Kalmar 1995.
155, Fig. 22/6; Brukner 2000.298–299), Dubova-
Cuina Turcului (Lazarovici 1979.34; Păunescu 1979.
37, fig. 14/ 11), Foeni-Sălas (Ciubotaru 1998.75, Pl.
III/6–7, 9), Miercurea Sibiului-Petris (Luca 2002),

Plan 9. Miercurea Sibiului-Petriss. The plan of the
B20 and B21 dwelling pits.

Fig. 4. Miercurea Sibiului-Petriv. Sherds from the
B21 dwelling pit.
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333

Ocna Sibiului-Triguri (Paul 1995.51, Pl. VIII/5–6;
XXX/3 a–b, 4 a–b) and Sălcuta (Lazarovici 1979.
34, n. 170). Dumitru Berciu integrates very early the
first level of the Piscul Cornisorului (Berciu 1961.
29–30, 160, 161, 162, 167, 185–192), the same per-
spective being that in the case of the site at Timi-
soara-Fratelia (Drasovean 2001.34, Pl. 4/4–5), ana-
logies in South-Eastern Europe being developed with
Blagotin (Ciubotaru 1998.75). This author states
that the items were discovered in the vicinity of a
cultic complex and could have a utilitarian purpose,
perhaps in connection with the religious practices,
as they have been hypothesised at Divostin (Kar-
manski 1988.12), Dobanovici-Ciglana (Karmanski
1988.12), Donja Branjevina (Lazarovici 1979.34, n.
166; Karmanski 1989.Pl. 9/2–6, 10–12, 14; 2000,
T. XXII; Brukner 2000.309), Grivac (Lazarovici
1979.34, n. 168), Knjepi∏te (Brukner 2000.309),
Kozluk (Srejovi≤ 1969.306, Pl. 8; 85/2; Tasi≤ 1973.
90; Lazarovici 1979.34, n. 167), Lepenski Vir (Sre-
jovi≤ 1969.306, Pl. 8; 85/2; Tasi≤ 1973.90; Lazaro-
vici 1979.34, n. 167), Lug-Obrenovac (Jovanovi≤
1967.20; Tasi≤ 1973.90; Lazarovici 1979.34, n. 169)
and Rakitovo (Matsanova 1996.105–127). Cultu-
rally, these items are to be integrated with the Star-
≠evo-Cris culture, the IC–IIA phase (Lazarovici 1983.
13; Ciubotaru 1998.75; Drasovean 2001).

The chronological and cultural integration of
the Ib sub-level
The B1 dwelling pit is contemporary with Star≠evo-
Cris IC–IIA, according to the similartities regarding
ceramic and plasters. In the same way, the 14C data
and the seriation with other data obtained from the
same site clearly indicate a relation with the anterior
sub-level and a certain evolution at the same time.

The Ic sub-level

The B9 dwelling pit (Plan 4, surface I, lower
centre; Plan 11; Fig. 8)
This deepened dwelling shows – through the crop-
ped archaeological material, as well as through archi-
tectural characteristics – that we are dealing with a
different cultural and chronological horizon, a later
one, appertaining to the Star≠evo-Cris culture. The
14C data for this archaeological complex – 6180 ±
40 BP – reflects an important reality of the stratig-
raphy of the site in Miercurea Sibiului – the exis-
tence of considerable disturbance due to human ac-
tivity, rodents and carnivores. In our case, the dis-
turbance was caused by humans – as shown by the
stratigraphy. During the 2007 research, we obser-
ved that the B9 dwelling pit continues in surface III
(no illustration) and is strongly affected by a pit ap-
pertaining to the II/III level (Lumea Nouă culture),
the one which follows here to the II horizon com-
plexes, dated Vin≠a A3–B1. This complex has an ex-
tended, oval shape, with a short axis of small dimen-
sions (2m), and is ot very deep (see Plan 11).

In total, this complex comprises 585 fragments (Fig.
8, Tab. 1, Graphic 1). Rough ceramics predominate

Fig. 5. Miercurea Sibiului-Petriss. Sherds from the
B21 dwelling pit.

Plan 10. Miercurea Sibiului-Petriss. The plan of the
B1 dwelling pit.
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(43%), followed by semi-fine (37%)
and fine (20%). The exterior colour
is different from that in earlier com-
plexes, where the nuances of red
(reddish, cardinal red, reddish
brown) played an important role.
In this complex, nuances of brown
are predominate (brown 18%, light
brown 13%, and dark brown 13%),
followed by the nuances of grey
(grey–9%, whitish grey–6% and gre-
yish dark–3%). The nuances of brick
colour are almost at the same per-
centage (14%).

The way that the exterior surfaces
were smoothed indicates an affinity
for a higher quality of product through the polished
(30%) and smoothed (27%) surfaces. In the same
context, the barbotine technique can be observed in
25% of the material. The ceramic paste contains sand
and husk (45%), or husk and sand (28%) as a de-
greaser. The fragments containing sand of various
consistencies are not more than 14% of the total of
the analyzed fragments. The greater parts of the frag-
ments have no decoration (74%). The barbotine
(25%) (barbotine is considered to be a technique for
treating surfaces, as well as a type of decoration) pre-
dominates, while the remainder of decorative types
comprise about 1% (applications, pinches, nail im-
pressions, incisions and cuts).

The chronological and cultural integration of
the Ic sub-level
The archaeological material discovered in this dwel-
ling pit also appertains to the Star≠evo-Cris culture.
As we could observe from a study of the ceramics,
there is a hiatus between the settlements characte-
ristic of the Ia–b and sub-levels. The ceramics with
barbotine appear in such a great number – being de-
corated in the technique of organized barbotine (Fig.

8) – that we are led to the opinion that we are dea-
ling with a moment of ‘star≠evisation’, integrated
after the IIB phase of the Star≠evo-Cris culture.

The statistics of the analyzed complexes

In Table 1 and on the Graphic 1 the materials of the
complexes we are concerned with, are analyzed.
Thus, B10, B19, G26, B17 were examined almost com-
pletely. B1 comprises partial results because of the
exterior disturbances which affected its structure.
B9 was researched in 2003 and 2007, when the bulk
of the ceramic fragments were recovered.

The situation is relatively constant regarding the ex-
tant relation between the three categories of cera-
mics. Thus, for the B10, B19, G26, B17 and B1 complex-
es, there is a larger proportion of semi-fine rough ce-
ramics, while B9 is the only complex having a higher
percentage of rough ceramics.

The most substantial differences are registered for
the fine category, with B10 and B1 having values
over 40%.

Apart from the B1 complex (comprising a
small number of fragments for each cate-
gory), the other complexes yielded a con-
stant number of fine ceramic fragments
(between 119 and 162 fragments).

We believe that the analysis of the degrease
of the paste, as one of the most important
elements defining the technology of cera-
mics, shows small differences between the
three sub-levels, constituting, along with the
analysis of the categories of ceramics, a ba-

Fig. 6. Miercurea Sibiului-Petriss. Sherds from the B1 dwelling pit.

Photo 2. Miercurea Sibiului-Petriss. Painted sherds from the
Gr26 pit (no scale).
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sic argument for ‘dividing’ the level corresponding
to the Upper Neolithic in Miercurea Sibiului-Petris.

Thus, in the case of the B10 dwelling pit, we observe
a certain prevalence of the combination based on
‘sand and husk’ (the order is given by the element
that predominates) (87%), ‘husk and sand’ totalling
only 4% (the sum of the two categories having val-
ues of 91%). We present the combined values for
the two types of degreaser ‘sand and husk’ and ‘husk
and sand’, as the analysis of the ceramics is done
macroscopically and could sometimes cause confu-
sion regarding the prevalence of one or another
component. B19 demonstrates a contrasting situa-
tion, favouring degreaser containing ‘husk and sand’
in 40%, the other combination of ‘sand and husk’
having a percentage of 24% (the sum of the two ca-
tegories having values of 64%). There is to be noted
the introduction of ‘pounded shivers’ in three diffe-
rent mixtures, amounting to 21% of the total of ce-
ramic fragments in this complex. In which regard,
the G26 pit we consider to belong, with the other two
units described above, to the Ia sublevel; it presents
a slightly different situation: the ‘husk and sand’
have values of 63%, ‘sand and husk’ 16% (the total
being 79%), while the mixtures with ‘pounded
shivers’ total 8%.

The Ib sub-level includes, as the most representative
complexes, the B17, B20, B21 and B1 dwelling pits. For
B1, the values of the two categories (‘sand and husk’,
‘husk and sand’) total 96%; for B17, 74% (this com-
plex presents a large range of combinations of diffe-
rent materials for a degreaser), for B20, 88%, and
for B21, 85%.

Up to this moment, B9 is the only identified unit in-
tegrated in the Ic sub-level. In our estimation, the
percentage of the two categories is 74%.

A common element is also to be observed regarding
the technological aspect of ceramics processing in
the early Neolithic communities, as shown by the site
at Petris: the two types of material used as a supple-
ment for the rough material (clay), husk and sand
and sand and husk, have a percentage higher than
60% in the case of every unit analyzed, a fact that
could indicate a ‘rule’ through several phases in the
evolution of the Star≠evo-Cris cultural complex at
the Miercurea Sibiului site.

Conclusions

The earliest manifestation of the Neolithic in Transyl-
vania is the Star≠evo-Cris cultural horizon, as defined
by most scholars in the specialized literature of the

Fig. 7. Miercurea Sibiului-Petriss. Sherds from the
B1 dwelling pit.

Plan 11. Miercurea Sibiului-Petriss. The plan of the
B9 dwelling pit.
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last three decades (Vlassa 1966.9–48; Lazarovici
1975.8–12; 1977.34–42; 1979.39–56; 1983.9–34;
1984.49–104; 1992.25–59; 1993; Dumitrescu 1983.
69; Ursulescu 1984.90; Paul 1989.3–28).

The mode dissemination by the newcomers was de-
termined – to all appearances – by the existence of
some areas newly uncovered from under glaciers.
This is the only way of explaining the conclusion of
Breunig regarding Europe, obtained through the cor-
relation of all the 14C data (in the BC period) having
a natural and direct relation to the process of Neoli-
thisation (Breunig 1987.86).

Concerning the terminology for naming the Neolithic
newcomers, we are circumspect regarding the accep-
tance of the idea that the old phases of the Star≠evo-
Cris cultural complex must be considered ‘a genetic
phase of the Star≠evo-Cris culture’ (Pavúk 1993.231;
Brukner 2000.287). Especially in Transylvania, the
defined terminology for the concept of Precris cul-
ture (Paul 1989; 1995; Ciută1998; 2000; 2001) is
based on the scarcity of precise observations, com-
plete research of the archaeological complexes, sta-
tistics, complete analysis, and horizontal and vertical
stratigraphies (Lazarovici 2001.42–45).

The existence of a ‘first Neolithic wave’, represented
through the ‘aceramic’ or ‘pre-ceramic’ Neolithic ho-
rizon, as discovered in Thessaly (Miloj≠i≤ 1959.230–
232; 1960; Benac 1978.16; Gara∏anin 1978.34;
1980.58) or in other locations, especially in caves
(Benac 1971.98), cannot be a demonstration of the
situation in Transylvania. The closest site and asso-
ciated assemblage of this cultural and chronological
horizon was hypothesised at Dârtu-Ceahlău (Pău-
nescu 1958.269–271; Berciu 1958. 91–98), which
proved to be of later date (Vlassa 1964.463–464).

The evolution of the large Carpatho-Balkan cultural
complex of the Early Neolithic, Star≠evo-Cris – a
component of the Balkano-Anatolian complex of the
Early Neolithic (Gara∏anin 1978.32–33, 35–38;
1980) – begins in Transylvania, at least theoretically,
at the same time as the ‘Frühkeramik’ or ‘Mono-
chrom’ phase (Miloj≠i≤ 1949; 1959; Miloj≠i≤-Zum-
busch 1971.25). The archaeological materials of this
phase are shown hypothetically at Romanian sites
(Lazarovici 1977.34; 1979.17; 1984.53–55). The
existence of the monochrome, fine and polished ce-
ramic, is beyond doubt, present among the other
pottery in all the locations yielding early Neolithic ce-
ramics in Transylvania (Paul 1989.20). It is enough
to mention here the settlements at Gura Baciului I

(Vlassa 1976.198–264; Lazarovici and Kalmar
1995.199, 201), Ocna Sibiului-Triguri I and II (Paul
1989; 1995.28–68) and Miercurea Sibiului-Petris Ia–
b (Luca 2002; 2004; Luca et ali 1998; 1999; 2000a;
2001; 2002).

Perhaps the most important location pertaining to
the primary moment of Neolithisation – ‘post ace-
ramic’ is at Cluj-Gura Baciului. The first (I) horizon
here (Vlassa 1976.198–264) comprises archaeolo-
gical complexes beginning their evolution as early
as the IA phase of the Star≠evo-Cris cultural complex
(Lazarovici and Kalmar 1995.63, 68–79). The most
important dwelling complex is the B2A dwelling pit,
considered by its discoverers to be the oldest Neoli-
thic (Lazarovici and Kalmar 1995.68–69). Other
complexes and archaeological materials – along
with those in the B1 dwelling pit and G1a pit, the B8

dwelling pit, the B2A1 dwelling pit, the G11 pit, the
B9B dwelling pit, the G33 pit, and the B10 and B2B

dwelling pits – are part of horizon I at Gura Baciu-
lui (Lazarovici and Kalmar 1995.68–79), conside-
red by Vlassa to be parallel with the ‘Protosesklo’
stage (Vlassa 1976.257–260).

Fig. 8. Miercurea Sibiului-Petriss. Sherds from the
B9 dwelling pit.
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An important location of the early Neolithic in Tran-
sylvania is at Ocna Sibiului-Triguri (Paul 1989; 1995.
28–68), considering its stratigraphy and archaeolo-
gical material. The first three successive levels of
this site (Ia–IIa) appertain to the ‘Protosesklo’ hori-
zon. The IIb level could appertain to the transit
phase to the Cris culture (a synchronic phase with
Gura Baciului II); while the last two levels – IIIa–IIIb
– appertain to some sequences of the Star≠evo-Cris
cultural complex (Paul 1989.10). He suggested that
the ‘Protosesklo’ horizon appears as a distinct cul-
ture, having a relatively long evolution, which he
names ‘Precris’, two regional aspects of which were
noticed north of the Danube: the ‘Wallachian aspect’
in Cârcea (Oltenia) and the ‘Transylvanian aspect’ in
Ocna Sibiului-Gura Baciului, observing the existence
of two developing stages as well – I and II (Paul
1989.11). Against a unitary evolution of the early
Neolithic in the northern zone of the Balkans, under
the name of Star≠evo-Cris cultural complex (Lazaro-
vici 1992.27), Paul is seeking a detailed phase I and
partial phase II of this chronological system, which
was not confirmed directly in the context of the ne-
west discoveries in Transylvania, especially in Gura
Baciului or Miercurea Sibiului-Petris. It is to be obser-
ved that, no matter in what perspective we consider
the development of the first Neolithic phases (such
as the Star≠evo-Cris cultural complex, phase I and
partial II, or Precris I–II, or a cultural group – or cul-
ture – Gura Baciului-Cârcea), the recent discoveries
will lead to the required nuances and reconsidera-
tions. Finally, we notice that, in the publication of
this site, no clear observations were made of the
dwellings and the evolution of the ceramics at each
successive level of the dwellings. Analysing
the published material, we could offer the
opinion that – besides the consideration that
the author has other data – the oldest dwel-
lings here would be a dwelling pit (Paul
1995.30–31, Abb. 2) for Precris Ia phase,
along other one in SXII (Paul 1995.Abb. 5),
and a semi-dwelling pit (Paul 1995.30–31,
Abb. 2), dwelling 9 and a pit (Paul 1995.
Abb. 5, 6) for the Precris Ib phase. Without
renouncing to a research system based on
the prospect of the stratigraphy in narrow

sections, the author remains captive to some theore-
tical concepts which are only tangentially based on
the data from a thorough analysis of both the archi-
tecture and the artefacts (Lazarovici 2001.42).

The observations made in Transylvania, as well the
latest discoveries, compel us to draw attention to the
Early Neolithic cultural penetration along the val-
ley of the River Olt to Ocna Sibiului, continuing
(Miercurea Sibiului – thermal springs) towards the
salt mines at the far north curve of the central
stretch of the River Mures and towards the settle-
ment at Gura Baciului. It is difficult to consider that
we are dealing with migration in the real sense of
the word (Lazarovici and Kalmar 1995.42–43), es-
pecially because the data relating to ceramic techno-
logy do not match those from Thessaly, for example.
The ways of diffusions are not clear (Lazarovici and
Kalmar 1995.42–43). We have to accept that, for
the time being, these remain the only possible defi-
nitions if we consider them in succession: migration
and diffusion. However, the Ib level is – in the case
of the location at Miercurea Sibiului – the associa-
tion of a piece of bucranium type with the ceramics
of the B1 dwelling pit which compel us to integrate
the artefact and the archaeological complex in the
IC–IIA phase of the mentioned culture. As a conse-
quence, it is contemporary with Gura Baciului I (a
part of the complexes: the B8 dwelling pit, B2A1 dwel-
ling pit, the G11 pits, the B9B dwelling pit, the G33 pit,
the B10 dwelling pit and B2B dwelling pit) (Lazaro-
vici and Kalmar 1995.68–79) or with Precris Ib –
the pit, semi-dwelling pit, dwelling 9 (Paul 1995.
30–31, Abb. 2, 5–6) and dwelling 1/1997 in Seusa-
La cărarea morii (Ciută 1998; 2000). To the same
chronological and cultural horizon appertains the ar-
chaeological site discovered in Cerisor-Pestera Cauce.

A new horizon presenting mainly monochrome ce-
ramics could be defined among the latest discoveries
at Cerisor-Pestera Cauce, where there is cultural la-
yer in which the ceramics are mainly fine and poli-

Photo 3. Miercurea Sibiului-Petriss.
The bucranium idol from the B1

dwelling pit (no scale).

The Stratigraphic The Complex Rough Semi-fine Fine

Position Code

B10 65 155 162

Sub-level Ia B19 251 322 147

G26 151 233 119

Sub-level Ib
B17 246 288 115

B1 31 52 58

Sub-level Ic B9 248 218 119

Tab. 1. Distribution of ceramic fragments from the analysed
complexes.
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shed, but we cannot give it a
definite date. We note that no
painted ceramic fragments were
discovered here.

On the other hand, the existence
of this kind of settlement in Ro-
mania was announced by the
discovery in Iosas-Anele (Luca
and Barbu 1992–1994). Some
Romanian researchers preferred
to integrate the early Neolithic settlements that pre-
sented no painting (‘Monochrom’ in the Dimitrijevi≤
(1974) system), in the IC–IIA phase of this large cul-
tural complex, the chronological level at which was
stipulated the disappearance – or the very rare ap-
pearance – of painting (Lazarovici 1979.43). That is
characteristic, however, of the IA phase as well, and
it is certain that there are other characteristics which
made the period at the beginning of Neolithic a se-
parate unit. Considering our knowledge, the paint-
ing of white dots develops in the IB and IC phases
of the Star≠evo-Cris cultural complex, while its pre-
sence in other periods is rather accidental.

As a matter of fact, the ceramics painted in white ap-
pear quite rarely in Seusa-La cărarea morii (3–4 frag-
ments) (Ciută 2000.67–68, Fig. 25/1–3), so the au-
thor suggests that the ceramic material here is mo-
nochrome, chromatically speaking (Ciută2000.65).
The same author though, expresses in other pages
of the same work, his doubts about the existence of
a ‘Monochrom’ horizon in Romania (Ciută 2000.
76). We are to conclude that, until complete research
of an old Neolithic site the north of the Danube, we
cannot clearly envisage which the characteristics of
a possible ‘Monochrom’ horizon could be (be it the
oldest or more recent in the chronological perspec-
tive). If so, we must avoid the integration of some
dwellings with painted ceramic fragments – a few –
in the IA phase of the Star≠evo-Cris cultural
complex!

We may hypothesise the ‘Monochrom’ (in
Dimitrijevi≤’s perception), would mark the
second migration suggested by Lazarovici
and Kalmar (1995.200; Lazarovici 2001.
42).

Now, the ‘traditional’ way of Early Neolithic
cultural penetration in Transylvania (via
Oltenia) is doubled by another, towards the
south-west (Banat), of which vestiges are to
be found, most probably, in the karst caves

of Poiana Ruscă Mountains, as well, or in the south
Apuseni Mountains (Cerisor-Pestera Cauce, see Luca
et al. 1997.19, 24, or Crăciunesti-Pestera Balogu, see
Roman et Diaconescu 2001.7–8). The biggest prob-
lem remains the unsatisfactory state of archaeologi-
cal research in this area, with many of the karstic for-
mations here remaining un-researched or even un-
identified. The supposed way of access would have
been developed step by step, with the result that, in
the period of ‘star≠evisation’ of the communities in
southern Transylvania, the way along the valley of
the Oltul River was closed for a while.

The phenomenon of ‘star≠evisation’ was linked to
the end of the second Star≠evo-Cris phase in Tran-
sylvania, (Paul 1989.18). The settlement in Ocna
Sibiului-Triguri loses its importance, failing to deve-
lop painting in black, characteristic of the late hori-
zons of the cited cultural complex (Paul 1989.21).
The early Neolithic locations in the valley of the
middle Mures River develop (Miercurea Sibiului-Pet-
ris and Pustia, Orăstie-Dealul Pemilor, point X8, Lim-
ba-Bordane etc.) under the cultural influence of the
west and south-west such elements as barbotine, ap-
plied ornament, incision or ‘impresso’ decorative
motifs (Paul 1989.21) along with painting in black
(Drasovean 1981.42), or altars with leg-like posta-
ments with eyes marked on them (Luca et al. 1998).
All these observations demonstrate that we still can

Graphic 1. The distribution of the sherds number through
complexes.

Fig. 9. Miercurea Sibiului-Petriss – plot with radiocarbon data from
Early Neolithic complexes.
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discuss cultural unity over large areas, a fact that
was accepted under the name of the Star≠evo-Cris
cultural complex even by Paul (Paul 1989.24).

It is possible now to integrate the discoveries in
Ocna Sibiului-Triguri IIa and Miercurea Sibiului-Pet-
ris, the B9/2003 dwelling-dwelling pit, in the vertical
and horizontal stratigraphy here.

Even if there are some differences in comparison
with the above described complexes, we notice a
technological unity, easy to demonstrate, and an
evolution having common roots which generated
the complexes in Miercurea Sibiului-Petris.

The influences generated in Transylvania from the
Banat region and the plain of the Tisa River, and
from south of the Danube, become more and more
visible in the III rd phase (Gh. Lazarovici’s system) of

the Star≠evo-Cris cultural complex. At the same time
as the middle of this phase, the appearance of the
first Vin≠a communities in Transylvania is to be ob-
served (Luca 1995–1996; Luca et al. 2000; 2000b).

The evaluation of the data of absolute chronology in
the development area of this cultural complex (see
Tab. I) indicates the relative contemporaneity of the
Ia sub-level in Miercurea Sibiului with the Ib and II
level in Anza, partially with the ‘Monochrom’ level
in Donja Branjevina, with Gura Baciului, Ocna Sibiu-
lui (level VIII), Seusa, Foeni-Sălas. Miercurea Sibiu-
lui Ib has the same chronological level as Donja Bra-
njevina (the red on white level), Endrőd 39, Anza II,
Foeni-Gaz, Dudestii Vechi, Endrőd 119, Biserna Oba-
la-Nosa, Szarvas 23 etc. The last sub-level of the site
in Petris was wrongly dated to 6180 ± 40 BP, due to
its being intersected by a later pit.
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la Iosas-Anele (jud. Arad). Sargetia 25: 13–24.

LUCA S. A., SUCIU C. 2005. The Begining of the Early Neo-
lithic in Transylvania. In N. Ursulescu (ed.), Scripta prae-
historica. Miscellanea in honorem nonagenarii magi-
stri Mircea Petrescu-Dîmbovita oblata. Universitatea A.
I. Cuza. Iasi: 139–156.

LUCA S. A., GEORGESCU A. 1998. Miercurea Sibiului-Pet-
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Phase Settlement LABNR BP Error Description

IA Monochrome Anza Ia LJ–2181 7270 140 unspecified

Star;evo, white on
Grivac Barice Bln–869 7250 50 Sonda B

red painted

White on red, IB–IIA| Anza Ib LJ–2341 7230 170 unspecified

IA Monochrome Anza Ia LJ–3032 7210 50 unspecified

IA Monochrome Anza Ia LJ–2330–31 7170 60 unspecified

Monochrome – IA Donja Branjevina GrN–15974 7155 50
layer III, trench V\1986–1987 pit dwel-

ling

IA Monochrome Anza Ia LJ–3183 7150 50 unspecified

IB–IC Gura Baciului GrA–24137 7140 45 structure in trench E–D, square 8

IA Monochrome Anza Ia LJ–3186 7140 70 unspecified

Monochrome – IA Donja Branjevina GrN–15976 7140 90
layer III, trench V\1986–1987 outside

dwelling pit

White painted horizon Magareći Mlin GrN–15973 7130 60 unspecified

White on red, IB–IIA| Anza Ib LJ–2339 7120 80 unspecified

Pre-Criş| IB–IC Ocna Sibiului GrN–28110 7120 60 layer VIII

White on red, IB–IIA| Anza Ib LJ–2332 7110 120 unspecified

White on red, IB–IIA| Anza Ib LJ–2342 7100 80 unspecified

Early Körös Gyálarét –Szilágyi Bln–75 7090 100

IB–IIA Anza II LJ–2337 7080 60 unspecified

IIA–IIB Foeni Sălaş GrN–28454 7080 50
dwelling pit, square 5, level 7, locus

23, Bos sp. Radius

Monochrome –IA Donja Branjevina OxA–8557 7080 55 layer III, trench 2\1987

Precriş| SCIB–IC Şeuşa GrN–28114 7070 60 level

IB–IC
Miercurea Sibiului

GrN–28520 7050 70 B10\2003, level Ia
Petris

IB–IIA Anza II LJ–2351 7040 90 unspecified

IB–IC
Miercurea Sibiului GrN–29954

Petris 29954
7010 40 G26\2005, nivel Ia, ritual pit

Linear A Phase, IB–IIA Zadubravlje Z–1 nec 6995 115 pit 10

IIB Dudeştii Vechi GrN–28111 6990 50
neolithic ditch, trench 1, sector E4–5,

cervus elephus, humerus dx

Körös Röszke-Lúdvár Deb–2730 6972 59 unspecified

mid-late Körös Endrőd 39 BM–1668R 6970 110 unspecified

IB–IIA, White on red Donja Branjevina GrN–15975 6955 50 unspecified

mid-late Körös Endrőd 39 BM–1870R 6950 120 unspecified

mid-late Körös Endrőd 39 BM–1863R 6950 140 unspecified

IB– IIA Anza II LJ–2405 6940 80 unspecified

IIB Dudeştii Vechi GrN–28113 6930 50
trench 3, sector A2, cm 165, Bos sp.

Astragalus

IIB Foeni- Gaz GrA–25621 6925 45 dwelling pit 1, cm 125, Long bone flake

IC–IIA
Miercurea Sibiului

GrN–28521 6920 70 B1\2003, level Ib
Petris

IIIA Dudeştii Vechi GrA–24115 6920 80
Trench 3, sector A, cm 75–80, bone

perforator

IB–IIA, White on red Endrőd 119 OxA–9587 6915 45 unspecified

Appendix

Tab. 2. The absolute chronology data for the Star;evo-Criş cultural complex.
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Phase Settlement LABNR BP Error Description

II B Măgura Wk–14435 6896 61

IB–IIA, White on red Endrőd 119 OxA–9583 6895 45 unspecified

IB–IIA, White on red Biserna Obala-Nosa OxA–6875 6875 55 unspecified

IB–IIA, White on red Ludo[-Bud/ak OxA–8554 6875 55 unspecified

IIIA Parţa GrN–28460 6860 60
dwelling pit 1, trench II, square 7–5, cm

380, Cervus Elaphus, metatarsal

IB–IIA, White on red Szarvas 23 OxA–9375 6855 55 unspecified

IB–IIA, White on red Endrőd 119 OxA–9588 6855 45 unspecified

IB –IIA Anza II LJ–2409 6850 50 unspecified

IB–IIA, White on red Endrőd 119 OxA–9586 6850 45 unspecified

Linear Phase, IB–IIA Donja Branjevina OxA–8555 6845 55 Layer III

II Dudeştii Vechi GrA–26951 6845 40 Acorn (Quercus sp.)

White on red, IB–IIA| Anza Ib LJ–2333 6840 100 unspecified

Linear Phase, IB–IIA Zadubravlje Z–2 nec 6835 110 unspecified

Körös Méhtelek-Nádas Bln–1331 6835 60 pit 1–3\a

II B Măgura Wk–14436 6833 53

mid-late Körös Endrőd 39 BM–1971R 6830 120 unspecified

IIB–IIIB linear and spiral Soroca II Bln–586 6825 150 unspecified

IB–IIA, White on red Endrőd 119 OxA–9584 6825 45 unspecified

IB–IIA, White on red Endrőd 119 OxA–9582 6825 45 unspecified

IIIA Dudeştii Vechi GrN–28876 6815 70
trench 1, sector C, Square 1 and 2,

oven, quercus and ulmus charcoal

IB–IIA, White on red Endrőd 119 OxA–9590 6815 50 unspecified

Protostar;evo, IB–IIA Donja Branjevina GrN–24609 6810 80 layer II

IB–IIA Anza II LJ–2338 6800 140 unspecified

IB–IIA, White on red Endrőd 119 OxA–9585 6795 50 unspecified

II B Măgura Wk–14437 6784 56

Early Körös Szarvas 23 BM–1866R 6780 110 unspecified

Linear Phase, IB–IIA Donja Branjevina OxA–8556 6775 60 Layer III

Star;evo Mostonga III GrN–24117 6750 50 level

IB–IIA, White on red Biserna Obala-Nosa OxA–8540 6740 75 unspecified

IB–IIA, White on red Biserna Obala-Nosa OxA–8552 6725 60 unspecified

IB–IIA, White on red Endrőd 119 OxA–9589 6720 45 unspecified

III La Hoţu Cave Sac–2001 6710 80 unspecified

Linear Phase, IB–IIA Zadubravlje Z–3 nec 6705 95 unspecified

IB–IIA, White on red Biserna Obala-Nosa OxA–8553 6705 55 unspecified

IB–IIA Anza II LJ–2345 6600 110 unspecified

IIB–IIIB linear Golokut Vizic OxA–8695 6520 50 unspecified

IIB–IIIB Anza III LJ–2185 6510 110 unspecified

III\IV| Valea Răii-Copăcelu KN–I.102 6480 75

Star;evo end Star;evo GrN–9033 6475 60 unspecified

Körös
Hódmezővásárhely-

Bln–115 6450 100 potsherd
Kotacpart

IV sau Cârcea III Cârcea Viaduct Bln–1982 6430 60 unspecified

IIB–IIIB linear and spiral Gura Baciului Lv–2157 6400 90 grave M6

Early Körös Szarvas 23 BM–1865R 6400 170 unspecified

IV, Cârcea III Cârcea Viaduct Bln–1983 6395 60

IIB–IIIB linear and spiral Trestiana Lv–2155 6390 100 unspecified

IV Limba – Bordane GrN–28112 6290 50 L3 house, square 6–8, cm 110–130
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