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The Neolithic archaeology in the Balkans witnesses momentous step for-
ward in the research of first farming communities inhabiting this region.
In comparison to previous period of examination focused on the determi-
nation of archaeological sites and material culture, the last few decades
provide a novel approach in multidisciplinary studies and more thorough
understanding of Neolithic societies. Many new specialists appear, inter-
national collaboration is more frequent and numerous publications, con-
ferences, and workshops are produced that have an effect on the im-
provement of methods and knowledge employed within prehistoric ar-
chaeology. Consequently the major issues in the Neolithic archaeology
are reconsidered and strengthened with new data in regard to archaeo-
logical science and theory. But, in spite of these advantages, not much
was done in the sphere of wetland archaeology. There are a number of
Neolithic sites excavated on marshy valleys and lakeshores, but they were
not observed in terms of wetland archaeology. And their number is not
small if the potential of data is concerned.

Therefore this paper will consider the Neolithic pile dwellings and tells in
the Balkan marshes and lakes that are excavated so far, but not incorpo-
rated within wetland archaeology. Many of them remain unknown to ma-
jority of European archaeologists due to modest publications mainly in lo-
cal languages, but also partly due to their absence in the most distinctive
research, overviews, and handbooks of wetland archaeology. The pivotal
focus of wetland archaeology on pile dwellings and omission of other ’dry-
land’ sites established in marshy areas also has an effect in scarce pres-
ence and concernment of Balkan settlements in the major publications of
this archaeological discipline. Consequently, this paper will concern both
wetland and ’dryland’ sites in the Balkan Peninsula and propose their net-
works and geoarchaeological research as further direction of study in the
wetland archaeology. It is an attempt to summarise the current knowl-
edge on pile dwellings and tells in waterlogged areas and to put it for-
ward for the future research that can significantly contribute in thorough
understanding of Neolithic lakeside and wetland settlements and their
environment.

Wetland archaeology in the Balkans

For more than a century wetland archaeology has been part of European
methodology, theory, and museology. Even before the Ferdinand Keller’s
first excavation of lakeside settlement in 1854 there were explorations
of wetland sites, but the actual Pfahlbaufieber and the creation of artifi-
cial Pfahlbaukultur took place in the second half of 19th century (Menotti
2012). It seems that the lake-dwelling rush does not reach the Balkans as
it had effect in Central and Western Europe. The region of Southeast Eu-
rope was still not aware of it even when the wetland studies progressed
into processual archaeology. Many propose political circumstances and

https://doi.org/10.11588/propylaeum.714


112 Naumov

geographical conditions as main factors for the absence of wetland ar-
chaeology in the Balkans, but as current studies will demonstrate neither
politics nor quantity and quality of sites was the cause. The archaeology
of Southeast Europe was open to western methodology before and af-
ter the World War II (Novaković 2011), and its ecosystem provided envi-
ronment for numerous prehistoric pile-dwellings. It is worth to note that
there were few observations of such sites, but even then they were some-
times not confirmed as prehistoric settlements, but as fishing systems
and docks (Koco 1951; Mikov 1950; H. Škorpil and K. Škorpil 1921).

Although the potential prehistoric pile-dwellings were indicated earlier,
the first Neolithic wetland sites in the Balkans were excavated after the
World War II. Some of these sites were explored largely in 1960’s and
1970’s and several are initially excavated recently. Majority was consid-
ered as dryland settlements without significant consideration of geoar-
chaeological survey, while those excavated on lakesides were not given
larger attention. In many overviews on the Balkan Neolithic and the pre-
history in general there is no concern to these sites, or were just men-
tioned as isolated feature without emphasis on their specific character
(Bailey 2000; Benac 1979; Korkuti 1995; Perlès 2001; Todorova and Vaisov
1993). This could be a result of misapprehension of the wetland archaeol-
ogy as separate component within the archaeological discipline and more
understood as something that is integral to diverse methodology and
ecosystem. Even in some of the substantial studies and handbooks on
European and World wetland archaeology there is nothing on its counter-
parts from the Balkans, or few were included only in a line or two (Menotti
2004, 2012; Menotti and O’Sullivan 2013). Such unpleasant state with the
absence of Balkan wetland archaeology could be a result of several fac-
tors. Majority of wetland and lakeside sites were not extensively pub-
lished and there is not much information about them, or they are involved
only in publications in local languages that were also not accessible to
western authors. But even in the case of more local overviews, these sites
were not particularly concerned. This could be due to deficiency of wet-
land archaeology as concept in Southeast Europe and therefore consid-
eration of these sites as uncommon or as something that could not be
studied with usual archaeological methods.

The ’absence’ of wetland sites in the Balkans is not due to its geography
and inadequacy of its landscape, as it was proposed before. Besides the
scarcity of published reports or monographs associated with these set-
tlements, there was not a particular interest in lacustrine and marshy ar-
eas that could be also a result of deficit of equipment and the necessity
of more complex methodology, logistics, and the infrastructure essential
for excavation of such sites and study of organic material. The underwa-
ter archaeology is not unknown field in the Balkans, but it is mainly ap-
plied on Classical sites, and extremely rarely on prehistoric (Bekić 2009;
Georgiev et al. 1991; Peev 2008). Even in the case of prehistory, these
sites belong to Bronze and Iron Age (Angelova and Draganov 1995; Kuz-
man 2013; Naumov et al. 2018a; Todoroska 2009), while none of the Neo-
lithic is excavated with these methods so far, or it is not published yet.
Consequently, the majority of lakeside Neolithic sites were preferably ex-
plored in terms of ’standard’ archaeology and in seasons that provided
approach for research of such areas.

In terms of wetland archaeology in the Balkans it should be asserted that
until a decade ago wetlands were not considered as particular feature in
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the Neolithic landscape. As result to intensive drainage of smaller lakes
and marshes in 1950’s and 1960’s, many of sites in the vicinity of water-
logged areas were preserved in changed environment and therefore con-
sidered as dryland settlements. Nevertheless, some of the previous and
recent studies indicate that these marshy lakes were significant factor in
establishing social, economic, and symbolic relationship with the wetland
landscape (Alexakis et al. 2009; Commenge 2009; Kitanoski et al. 1980;
Naumov 2016c; Tripković et al. 2013). The structures of the settlements in
wetland valleys were apparently different than that of pile-dwellings, but
they do not comprise diverse social basis uncommon for the Neolithic.
Although often considered as dissimilar social units and observed sepa-
rately in so-called dryland and wetland archaeology they shared the ma-
jor Neolithic features and modes of identity manifestation. Such wetland
sites established as tells in the Balkans were never incorporated within
wetland archaeology, perhaps due to the scarcity of wooden material and
the absence of surrounding water in the excavation seasons.

Nevertheless, the latest research makes emphasis on dried marshes and
lakes and gradually contributes these sites in terms of wetland archaeol-
ogy (Alexakis et al. 2009; Fouache et al. 2010; Naumov 2016a). As result to
that it is evident that there are two major features of settlements founded
in waterlogged areas i.e. wetland and lakeside villages. In regard to the
environment they adjusted its architecture, so that tells were common
for wetlands and pile dwellings for those erected in the vicinity of lakes.
But with the exception of architecture their material culture was notably
similar and integrated in synchronous social processes. Moreover these
seemingly different settlements were solidly networked and sometimes
shared their identities through trade, rituals and visual culture (Benac
1979; Chrysostomou et al. 2015; Naumov 2016b). Therefore in this paper,
they will be presented simultaneously as two components of wetland ar-
chaeology and in such way they will contribute in better understanding
of communities living next or within marshes and lakes. In addition their
mutual relationship will be emphasised in order to propose new avenues
of research in wetland archaeology.

Lakeside settlements

The lakeside settlements are distinct phenomenon in the wetland archae-
ology and as such in the Balkan archaeology as well (Figure 1). Due to their
apparent features i.e. pilled houses, platforms, palisades, trackways, and
artifacts made of wood, they are considered as different category in the
prehistoric architecture and spatial organisation. Although recently stud-
ied more frequently, their quantity is still small, especially if compared
to those in Circum-Alpine region (Hafner et al. 2014; Schlichtherle 1997;
Velušček 2006). Current research indicates that there are potentials for
many new sites, so that the geographical factor is definitely excluded for
their scarce presence in the Balkan archaeology. This region is familiar for
its mountains, but there are also numerous lakes in their vicinity or in the
valleys that could be prospective locations for pile-dwellings. Surely, drier
climate in the Balkans than that of Circum-Alpine region is a factor for less
preservation of prehistoric wooden remains and therefore their number
is evidently smaller. But the lakeside areas, as well as marshy valleys, were
never thoroughly surveyed, so potentials for wooden structures remain
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Figure 1: Map of the Balkan Peninsula with the location of Neolithic pile-dwellings. Greece: 1. Dispilio, 2. Amindeon region — Limnochori II,
Limnochori III, Anarghiri III, Anarghiri IXa and Anarghiri IXb; Albania: 3. Maliq, 4. Dunavec, 5. Sovjan; North Macedonia: 6. Ohridati, 7. Ustie na
Drim, 8. Crkveni Livadi; Bulgaria: 9. Lake Varna; Bosnia: 10. Rudarska Ulica, 11. Gornja Tuzla; Croatia: 12. Zambratija.

unknown. As some of the recent excavations confirm, the pile-dwellings
can be found a bit far from the current lakeshore and consequently some
new could be expected in such areas (Chrysostomou et al. 2015; Kuzman
2013). Also some of the sites that were found on the lakeshores of these
lakes belong to later prehistory and imply the possibility for the Neolithic
settlements to be found in future.

In regard to the chronology of lakeside settlements in the Balkans it
should be accented that there are no recorded sites that could be at-
tributed to the Mesolithic. Although there is vast waterlogged archaeo-
logical evidence for the Mesolithic of Scandinavia, the Baltic and Britain
(Menotti 2012; Van de Noort and O’Sullivan 2006), still there is no confir-
mation to synchronous pile-dwellings in the Balkans, besides the abun-
dance of sites from this period. Neither Early Neolithic lakeside settle-
ments with wooden constructions are unearthed so far as it seems that
the process of Neolithisation was directed rather towards fertile flatlands
and on the slopes of hills or mountains than on the lakeshores. The earli-
est so far pile-dwellings are dated in the Middle Neolithic while its quan-
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tity largely increase in the Late Neolithic. The tradition of establishing
wooden buildings on the Balkan lakeshores continued in the Chalcolithic,
Bronze Age, and Iron Age, but these sites will be out of focus in this pa-
per (Angelova and Draganov 1995; Chourmouziadis 2002; Kuzman 2013;
Naumov et al. 2019, 2018a; Rujak 2014; Todoroska 2009).

In order to have a more detailed insight into the lakeside settlements a
regional overview will be disposed based on the level and number of re-
search in each of the states incorporated within the Balkan Peninsula. Al-
though Slovenia in terms of prehistory is sometimes geographically con-
sidered as part of this region, it will not be included in this overview due
to solid presentation in the wetland archeology and its close relationship
with settlements from Circum-Alpine area (Velušček 2006). On the other
hand, Greece is occasionally not incorporated within the Balkans, but as
there are evident resemblances with corresponding sites in Albania and
North Macedonia it will be listed as well. In fact, most of the data and
knowledge on lakeside settlements in the Balkan Peninsula comes from
research in Greece and therefore significantly contribute in the under-
standing of formation processes, spatial organisation, and material cul-
ture associated with communities inhabiting these specific villages made
of wooden buildings. The present overview will consist of current data
available for the lakeside settlements in the Balkans although many sites
lack reports or more elaborated publications. At the current state the
available information is still modest, but it enables initial comprehension
of the pile-dwelling societies in this region.

Greece

One of the earliest studies of lakeside settlements in the Balkan Peninsula
was in Greece on now renowned site of Dispilio at Lake Orestia (Figure
2). The site was discovered in 1932 and small scale excavation were per-
formed, while in 1970’s and 1990’s more extensive recording of piles and
systematic excavation started (Hourmouziadis 1996; Theodoulou 2011).
Since then numerous archaeological seasons were performed and they
are still going on in more advanced multidisciplinary direction (Chour-
mouziadis 2002; Kotsakis 2006). The excavation provided abundance of
data for this site and enabled reconstruction of chronology, economy,

Figure 2: Photo of Dispilio pile dwelling in
1930’s (Facorellis et al. 2014, Fig. 1).
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diet, crafts, and architecture. The inhabitants of this settlement were liv-
ing in pile dwellings on the lakeshore, but also in houses made of clay
established on nearby dryland. In various eras the site was changing
its structure according to changes of lake levels which gradually made
deposit suitable for building of houses on dry ground (Karkanas et al.
2011). These environmental changes and radiocarbon dating imply that
Dispilio was a dynamic settlement that fluctuated both socially and eco-
nomically.

The published radiocarbon analysis confirms that site’s earliest occupa-
tion was at 5355±125 BC i.e. Middle Neolithic and was continuously active
until 3644±118 BC. It was abandoned in period between 3520 and 2460
BC and shortly reoccupied from 2300±160 until 2129±152 BC (Facorellis
et al. 2014). In terms of Southeast European chronology, the settlement
was established at the end of Middle Neolithic, most dynamic in the Late
Neolithic and abandoned in the Chalcolithic. Radiocarbon dates indicate
that it was shortly reoccupied in the Bronze Age, while some of surround-
ing surface material suggests inhabitation of this area even in the Early
Neolithic, but none of the dated wooden constructions confirms this yet
(Perlès 2001; Theocharis 1973). The nearly 2000 years of the site engage-
ment provided numerous archaeological, geological, zooarchaeological,
and archaeobotanic information and thus thorough evidence for the pre-
historic communities that lived there.

The spatial analysis of wooden material indicates that there was area
densely inhabited and also had open spaces, although discussions of
massive platforms and surrounding palisades are still on (Touloumis and
Hourmouziadi 2003). Besides pile dwellings, also mudbrick and daub
structures were built on areas where the lake level was lower, so in the
initial period the settlement was consisted of only palafittes while from
the Late Neolithic to Bronze Age there was combination of piled and daub
houses (Karkanas et al. 2011). The inhabited dry area was majorly used
for processing of food and wooden structures for fishing, although zoo-
logical and botanical data suggests that the society was mostly focused
on agriculture and stockbreeding, and was not specialised on fishing. On
the other hand, the well made fishing tools demonstrate the developed
provision of food from the lake and especially at the earlier stages of
settlement when bigger spears were made for larger fishes. The food,
besides fish, was consisted of einkorn and emmer wheat, barley, lentils,
ovicaprides, pigs, cattle, and hunted red deer, roe deer, and boar per-
haps for provision of raw material for tools and ornaments (Touloumis
and Hourmouziadi 2003). There is also abundance or ceramic finds and
stone tools that illustrate the dynamic social, economic, and ritual life at
Dispilio in regard to networks that were established with number of sites
in the region.

The continuous excavation at Dispilio will furthermore contribute in bet-
ter understanding of lakeside settlements and communities that dwelled
within, but a broader scope of such sites is necessary in order to con-
sider varieties or uniformity of villages established next or onto lakes. In
spite of hundreds of Neolithic sites in Greece, of which many gave cru-
cial information on the process of Neolithisation, there are not many pile-
dwellings. This could be mainly due to the invisibility of these sites in now
dried environment and deposited geological layers, although, in spite of
wetlands, the lake areas could still evidence the Neolithic remains. One
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1: More on the recent research on pile-
dwellings in Amindeon region in Chapter 8
of this publication.

of such areas is the Amindeon region of four lakes (Petron, Vegoridis, Za-
zari, and Chiamaditis). The ongoing extensive excavation which started
approximately 15 years ago provide the momentous data on several
pile-dwellings and the most comprehensive information at the moment
for any of the lakeside settlements in Southeast Europe. Approximately
40 Neolithic sites were determined of which dozens were pile-dwellings
dated in the Middle Neolithic at earliest (Chrysostomou and Giagkoulis
2018; Chrysostomou et al. 2015; Touloumis and Hourmouziadi 2003)1 .

Among many significant unearthed sites few are exceptionally distinct
due to the abundance of wooden and daub structures, as well as because
of the numerous specific ceramic, stone, and bone finds. Most of them
are dated in the Late Neolithic i.e. phases I and II, and the Final Neolithic
(equivalent to the Balkan Chalcolithic), while some had continuous occu-
pation in the Bronze Age and Iron Age. Anarghiri IXa and Limnochori II
are the earliest dated pile dwelling sites (5500-3200) and few others ap-
pear in the beginning of 5th millennium or in its second half (Chrysosto-
mou and Giagkoulis 2018; Chrysostomou et al. 2015). Dendrochronolog-
ical analysis provided thorough chronological range for the Middle, Late
and Final Neolithic in Amindeon region and contributed in more detailed
study of societies that erected these settlements. Majority of buildings
were made of wood as individual piled buildings or grouped on platforms,
such as the case with those at Limnochori III and most likely Limnochori II
and Anarghiri IXb. Some settlements had even two-storey houses and the
massive house models found on site contribute in this direction (Limno-
chori II, Anarghiri III, and Anarghiri IXa). At particular later stages of these
Neolithic villages dried areas were more frequently occupied by build-
ings made of daub and some had circular shape. Few were established
on dry ground or within marshes, such as Anarghiri IXa and Anarghiri
IXb. The later had three wooden trackways (one 90 m long) that possibly
connected this settlement with nearby village or with fishing spot. In re-
gard to wooden structure, an oval palisade from Anarghiri IXa should be
accented as it indicates protective system and diverse social dynamism
(Chrysostomou and Giagkoulis 2018; Chrysostomou et al. 2015).

In fact all of these settlements evidence social dynamism regarding their
complex and diverse structure, especially if other archaeological material
made of wood, clay, and bone is concerned (Arabatzis 2016; Chrysosto-
mou and Giagkoulis 2018; Giagkoulis 2016). They were not entirely pile-
dwellings and some had houses of daub, with circular shape or grouped
onto platforms, while others were built entirely on nearby dry areas.
Some were connected with trackways and others protected by palisades
that evidently demonstrates different modes of approachability or enclo-
sure of the communities dwelling within. If compared with the lakeside
settlement of Dispillio these pallets of villages in Amindeon region gives
further emphasis on the complexity of Neolithic wetland archaeology in
Greece. Although so far only two regions of this country display lakeside
settlements, still the abundance of archaeological contexts and material
from their excavations largely contribute in building of thorough knowl-
edge on wetland communities. The research of all these sites is still in
progress and majority of material is not yet published, therefore the forth-
coming and new publications will give much better and detailed picture
of the Neolithic communities and man-made environment on the lakes
of Balkan Peninsula.
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Figure 3: Photo of Maliq pile dwelling dur-
ing the 1960’s excavations (Bunguri 2009,
Fig. 3).

Albania

There are three lakeside settlements in Albania excavated so far, all on
the now drained Lake Maliq. The lake was drained in the melioration pro-
cess common for the Balkans in the period between 1950’s and 1960’s,
so that the current environment gives different perspective of the eco
ambient where these settlements were established. The lake itself faced
several changes thus its occupation area was bigger in the Neolithic and
significantly increased with the two climatic events in 4200 and 2700 Cal
BP (Fouache et al. 2010). Consequently some potential Neolithic lakeside
settlements were continuously under water and now covered with lake
deposits.

The site of Maliq was found first and excavated between 1962 and 1966
(Prendi 1966). In the first half of the 1970’s and at the end of the 1980’s
there were few smaller archaeological campaigns performed, but mostly
focused on later levels (Korkuti 1993; Prendi 1976, 2018). The site has
been dated to the Late Neolithic, but without dendrochronological or 14C
analysis, thus mainly the pottery was used for the chronological determi-
nation (Korkuti 1995; Prendi 1982). Besides the Neolithic levels the stratig-
raphy and material of the site witness Chalcolithic, Bronze Age and Iron
Age occupation as well. Many piles were recorded and thus a palafitte
settlement was proposed as one of those erected on the riverbeds or
lakeshores (Figure 3). Not much information is given on the wooden build-
ings and their organisation as in this period Balkan archaeology was
mainly focused on classification of Neolithic cultures through pottery and
thus such material is mainly present in the excavation reports and re-
gional overviews.

Very close to the site of Maliq there is another pile-dwelling that is ex-
tended along the river Dunavec and has the same name. It was exca-
vated in 1971 and 1973 and approximately 90 densely disposed piles were
recorded and therefore interpreted as remains of platform (Andrea 1983;
Korkuti 1995). The provided figures indicate the form of single dwelling,
so that the issue on platform should be further discussed. The piles were
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burnt in the upper part that implies firing of the settlement, while next
to them the remains of floor and walls of daub were unearthed, which
confirms the mixture of wood and mud for building constructions. Ac-
cording to unearthed pottery the site was dated in the Middle Neolithic
and it seems to be one of the earliest pile dwellings in the Balkans (Ko-
rkuti 1995), but the majority of published shards from the first phase are
common for the Late Neolithic in the Balkans. The pile-dwelling was the
settlement from the first phase, while the second phase evidences the
later settlement founded on dry ground. This indicates that in this period
the lake level was lower, so that the community inhabiting this village
did not maintain the tradition of building pile dwellings, in spite of some
other that used wooden dwellings on piles until Bronze Age.

The other lakeside settlement on the Lake Maliq is Sovjan that is approx-
imately 5 km northeast from Maliq. Regarding its structure this site is
tell that was cut by the irrigation channels after the drainage of the lake.
Due to most distinct remains of piles the research is largely focused on
the Bronze Age period and the majority of publication concerns these
levels (Fouache et al. 2010; Lera and Touchais 2002). In regard to the Neo-
lithic period only few remains of wooden piles are found and they do not
contribute that much in the understanding of Neolithic pile-dwellings of
the site, as much as in terms of chronology. Namely, the chronological
analysis suggests that the piles belong to the middle of 7th millennium
or earlier, which could be one of the oldest wooden remains in the Neo-
lithic Balkans (Lera and Touchais 2002). If the date of the samples is ac-
curate and do not belong to an older wood which was later employed in
the Neolithic settlement, than the future excavation of the site can sig-
nificantly provide more data for the Early Neolithic lakeside settlements.
Although still modest, the data from these sites in Albania confirms that
the lakeshores on the Balkan Peninsula were frequently used for estab-
lishing pile-dwellings.

North Macedonia

The current knowledge of Neolithic lakeside settlements in North Mace-
donia is also modest and there are only three sites excavated so far. Unfor-
tunately there are no solid reports from the excavations, but several publi-
cations concern these sites and provide initial insight into their structures
and material culture (Benac 1979; Garašanin et al. 1971; Kuzman 2009;
Naumov 2016b; Simoska and Sanev 1976; Zdravkovski and Kanzurova
2016). As in case with Albanian pile-dwellings the main focus was on the
material culture and therefore the majority of information is on pottery,
figurines, and tools, and not much was specified on wooden construc-
tions. The sites are on Lake Ohrid or in its vicinity and share similar climate
conditions that had effect on the settlements established on its shores
(Albrecht and Wilke 2008; Hoffmann et al. 2010). They are nowadays in
the vicinity or under the cities of Ohrid and Struga and therefore the ap-
proach to new data is much harder. Nevertheless, the previous excavation
unearthed material culture that could be used for further elaboration of
these sites.

Ohridati is a pile-dwelling located right under the city center of Ohrid and
close to the lakeshore. The site was found during the construction work in
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Figure 4: Photo of Ustie na Drim pile
dwelling during excavations in 1962 (Kuz-
man 2013, Fig. 8).

2003 when a large number of wooden structures were damaged, so con-
sequently a small-scale excavation started in 2006 (Kuzman 2013). The
excavation was performed in smaller trench and not much data on pile-
dwellings was obtained. The majority of piles were not massive that in-
dicates individual dwellings not grouped on the platforms. Some smaller
piles were dug next to bigger ones that could be done for fixing the static
of the dwellings or were result of building renewal. Due to tough exca-
vation conditions the spatial organisation of site in this area was hard to
determine and thus the absence of information on the number of individ-
ual dwellings. Though, they are not on the shore of nowadays lake it ques-
tions the vicinity of settlement in regard to Lake Ohrid. Currently there is
no information on the lake level in the Neolithic, but most likely it was not
that far or at least the pile dwelling was built in the marshes nearby the
lake. Along with the pottery many loom weights for nets and harpoons
were unearthed that apparently demonstrates that the community was
largely focused on fishing and perhaps involved in trade.

The site was initially dated to the Late Neolithic and Chalcolithic that is
apparently demonstrated by the pottery. However the dendrochronology
analysis performed on two piles indicates a bit earlier dates. Namely, the
calibrated dates elaborate the chronological values of 5991-5753 cal BC
with 95.4 per cent probability and another of 5616-5378 cal BC also with
95.4 per cent probability (Westphal et al. 2011). These dates are a bit ear-
lier than expected and are common for the Middle Neolithic in Macedo-
nia and the Balkans in general (Naumov 2015; Sanev 1995). Unless the
samples belong to juniper tree that was older than the wood used for
the buildings on the settlements, it could be one of the oldest dates for
the pile-dwellings in the Balkan Peninsula. Also some of the unearthed
shards indicate features of earlier decoration, although the majority is
common for the Late Neolithic. Nonetheless, two samples are not suffi-
cient for solid chronological sequence and therefore new sampling and
dating will be necessary to confirm or reject these quite early dates for a
pile dwelling in the region.

Ustie na Drim is a site below the city of Struga, approximately 8 km north-
west from Ohrid and was found during the redirection of river channel
(Figure 4). The piles of settlements were determined much earlier, but



7 Neolithic wetland and lakeside settlements in the Balkans 121

it was excavated in 1962 in a very short weekly campaign and therefore
not much data is provided (Garašanin et al. 1971; Koco 1951; Simoska
and Sanev 1976). The site was reconsidered later and part of archaeologi-
cal material was published (pottery, stone and bone tools, and weapons),
thus it was determined as Late Neolithic and Chalcolithic (Kuzman 2013;
Naumov 2016b; Todoroska 2016). Chronological analysis was never per-
formed, but similarity of pottery with Ohridati indicates close relationship
in the initial stages of the Late Neolithic. The variation of piles diameter,
as well as their density in particular areas and absence in other parts sug-
est that there could be combination of individual buildings and platforms.
It is worth to note that the settlement itself was not on the very lakeshore,
but on the riverbed of Crni Drim next to it, so the community was using
simultaneously two resources for fishing. This demonstrates partially a
different practice than at other pile dwellings in the Balkans, but in gen-
eral it fits to the regional features.

In regard to pile dwellings on riverbeds, the site of Crkveni Livadi should
be accented. The site was established on the same riverbed as Ustie na
Drim, but 4 km north, thus exhibiting the similar regional feature. The
excavation was performed in 1956 and 1972, but only short reports from
the initial season are published (Pašić 1957; Pašić and Lahtov 1958). It
was also excavated in 2012 and 2013, but there are still no publications
out of the fieldwork. Due to its specific character this site was reconsid-
ered in the regional overviews of the wetland sites and the combination
of pile dwellings and daub buildings was accented (Kuzman 2013; Nau-
mov 2016b). This archaeological context is similar to that of Dispilo and
Anarghiri although on diverse waterscape, i.e. river. The flooding of river
made similar marshy ambient which initiated the building of smaller pile
dwellings as indicated by the piles. These piles could belong indeed to
dwellings or fishing huts, but also could be part of fishing system or
fences, structures which cannot be refined until more extensive fieldwork.
Although sometimes accented as Chalcolithic and Bronze Age site, the
pottery from the first excavation seasons and survey (performed where
the baggers were digging deep) emphasise the Neolithic levels. This is
further supported by the resemblance of pottery to that of Ustie na Drim,
Ohridati, and several sites in the region of Pelagonia, so the dating of this
site in Late Neolithic is proposed (Kuzman 2013; Naumov 2016b).

In order to date this site thoroughly, as other palafittes in North Macedo-
nia, there is necessity for dendrochronology analysis that can solidly place
it into the time frame of pile dwellings in the Balkans. Nevertheless, its
pottery indicates the occupation of site from Late Neolithic until Bronze
Age that apparently demonstrates the employment of pile dwellings in
later prehistory. Other sites in the region additionally contribute in this di-
rection as some that are established on Lake Ohrid, Lake Prespa, and Lake
Dojran were active until Iron Age (Kuzman 2013; Naumov 2016b; Naumov
et al. 2019, 2018a; Rujak 2014). The one at Vrbnik (close to Struga) was oc-
cupied even in the Classical period and the historical sources from that
era indicate wooden huts on Lake Prasias (nowadays Lake Dojran), which
confirms that reuse or building of pile dwellings was common not only for
prehistory (Kuzman 2013; Todoroska 2009). The building of wooden piled
huts and trackways was practiced even in the 20th century on Lake Dojran
and Monospitovsko Blato, but mainly for fishing purposes (Namičev 2007;
Namičev and Namičeva 2016).
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Bulgaria

The debate on Neolithic pile dwellings in Bulgaria is still on. There are
many coastline sites on the Black Sea, but none is confirmed as a pile
dwelling dated to the Neolithic. Five are determined and only Sozopol
and Urdovitza on the coast, and Arsenala in the firth are excavated, but
the unearthed material ranges from Chalcolithic to Bronze Age. They are
even excluded as pile dwellings as there was a significant increase of
the sea level between 6500-4000 BP, so therefore these sites were es-
tablished next to riverbeds and engaged in a maritime trade (Draganov
1995; Ivanova 2012; Peev 2008). The recorded massive piles are so far as-
sociated with the Bronze Age levels and there are no published wooden
remains or material culture common for the Neolithic.

The same considers the lakes in Bulgaria although there are still discus-
sions on the settlements found close to Lake Varna. Namely, there was
continuous research on the lakeside settlements at this lake and even thir-
teen were documented. Few of them were excavated and it was proposed
that they are lakeside settlements with wooden structures (Margos 1973;
Todorova and Tonceva 1975). Nevertheless, the current research also in-
dicates that they are not pile dwellings, but common prehistoric settle-
ments built on dry ground next to riverbed (Ivanova 2008; Peev 2008).
In spite of the absence of pile dwellings, these sites also lack Neolithic
levels thus it cannot contribute to the overview of lakeside settlements
from this prehistoric period. As there are thirteen potential sites around
Lake Varna their future excavation can change this picture and perhaps
provide new data for occupation of this area in the Neolithic as well.

Bosnia

The recently constructed archaeological park at Panonic Lake in Tuzla
raised attention to pile dwellings in Bosnia. The evidence for such set-
tlements was obtained at the end of 1950’s and since than they were al-
most absent from prehistoric archaeology. It is apparently questionable
whether this archaeological park is consistently reconstructed, as there
is scarcity of data associated with the wooden remains and spatial organ-
isation of the site. The archaeological site is now under the city of Tuzla
(therefore named as Rudarska Ulica) and it was excavated six decades ago
during the urban development of the city. The excavation has provided
wooden piles that lead the archaeologists to propose dwellings grouped
on platforms (Garašanin 1979). As there is scarcity of data and only one
published report of few pages (Puš 1957), it is hard to confirm whether
the lakeside settlement had platforms or individual dwellings. Also the
presence of lake is not verified although the outflow of the Panonic Sea
into the Black Sea was evident long-term process millions of years ago
and could contribute in creation of lakes or marshes. Consequently, the
area has abundant remains of salt that could be one of the crucial prod-
ucts for trade even in the Neolithic (Nikolov and Bacvarov 2012).

In regard to the site chronology the dating was primarily done on the
basis of pottery comparison. It was proposed that the unearthed shards
were part of Butmir III culture and synchronous with Vinča pottery, so
that it was dated to the Late Neolithic (Benac 1979). Similar pottery was
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found on nearby site Gornja Tuzla, northeastern from Rudarska Ulica,
which was dated in the 1960’s with two samples (Vogel and Waterbolk
1963). The later date, belonging to Vinča period, was extracted from a
charred beam that could belong to a pile from dwelling, but this should
be further confirmed or rejected with the excavations that started in 2007.
The recent reexamination of the site also included new laboratory dates
that position more precisely its chronology in the second half of 6th cen-
tury and first half of 5th century (Vander Linden et al. 2014). Nevertheless,
without further confirmation of wooden remains from the site it cannot
be verified whether this site was a pile dwelling although it was spatially
and chronologically close to the one southwest.

Croatia

Besides its richness of lakes and vast sea coastline Croatia still have not
evidenced the large number of pile dwellings established in the Neolithic
(Benjamin and Črešnar 2009). One of the rare information comes from
the site at Zambratija (Histria) where 34 piles were documented during
the underwater excavation, as well as the layer with horizontal planks
(Koncani Uhač 2009). The small excavated area and the disposition of piles
cannot contribute to the understanding of the construction practices and
spatial organisation of the site so far. The future research will provide new
data on the construction techniques, but also on the chronology of site.
According to the pottery found in the excavated area it is proposed that
it could be active from Late Neolithic until Bronze Age, but the dating of
the wooden boat unearthed nearby proposes much later dates in 1st mil-
lennium BC (Koncani Uhač 2009, 2012). These dates should not consider
the settlement itself, as the bay was constantly occupied and active, so
that the future dating of piles could significantly resolve the chronologi-
cal issues. It should be noted that in spite of previously elaborated sites
this one is not a lakeside settlement, but a pile dwelling established on
the sea bay. The pile dwellings in Croatia were also built on riverbanks,
but later in the Bronze Age.

The overview of pile-dwellings in the Balkan Peninsula apparently in-
dicates that there are a variety of contexts where they were built. Al-
though many were established as lakeside settlements, there were also
some erected on the riverbanks and coastlines. The small number of pile-
dwellings on seacoast should not be surprising due to significant change
of the sea level since prehistory, thus many of these sites are underwa-
ter, destroyed or hard to find. Also there is still no data on Neolithic lake-
side pile dwellings in Serbia and Romania, although the settlements were
erected on now drained lakes and marshes, but without evidence for
wooden structures on stilts. Nevertheless, the current state and future
prospects of the lakeside pile-dwellings determined so far provides ini-
tial insight into these specific architectonic constructions that were not
common in the Balkans as those built of wattle and daub on dry ground
or close to marshes. The marshy environment also had effect on sites lo-
cation and their architectural features, so it could be considered in terms
of wetland archaeology.
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Wetland settlements

Wetland archaeology mainly concerns the pile dwellings and wooden
structures as major focus in its research scopes. If the major publications
in this discipline are regarded than there is almost nothing on the set-
tlements in wetland environment that has no remains of pile-dwellings
(Menotti and O’Sullivan 2013). This particularly concerns the Balkans that
are crowded with marshes, but only few pile-dwellings are recorded. Such
selective approach in wetland archaeology is due to long tradition of ex-
amining wooden structures and vegetative landscape, and especially in
the environment that still preserves well the organic remains. But in spite
to fruitful data obtained from pile-dwellings the wetland archaeology ne-
glected a vast potential of sites that were established in waterlogged
ecosystem. Due to the modified environment i.e. drainage of lakes and
marshes in the 20th century, many of the sites in the valleys are still con-
sidered as dryland settlements. However, if the original natural setting
is regarded than entirely different landscape was surrounding so called
dryland settlements in the Neolithic. Latest research indicates that many
of these sites were actually established close to lakes, marshes or bigger
rivers that frequently flooded and thus generated wetland environment
(Alexakis et al. 2011; Benecke et al. 2013; Naumov 2016c).

They are rarely consisted of pile-dwellings, although these organic struc-
tures could be absent due to modern drain processes that have an effect
on the firm disappearance of wood. But as the excavations of lakeside set-
tlements in Dispillio, Anarghiri, and Crkveni Livadi indicated there could
be combination of pile dwellings and ground buildings made of daub, so
that the pile dwellings in the Balkan wetlands should not be excluded.
As result to the waterlogged, but preferred setting, some of these settle-
ments were established on the small natural bulks in order to prevent the
incoming water, and simultaneously to be in its vicinity for the fertile soil
and abundance of raw materials and food (Naumov et al. 2018b; Simoska
et al. 1979). Surely, not all of the tells were made on such bulks and many
are placed on flat terrains, but majority were close to water communica-
tions and therefore occupied in long temporal range, which actually had
effect on their mound like outline. In such way, the tells could be consid-
ered as one of the most specific features for the Neolithic valleys in the
Near East and Southeast Europe. As there are hundreds of tells in the
Balkans founded next to now drained lakes, marshes, and flooded rivers
only a condensed overview will be elaborated although such relationship
with tells and wetlands requires additional study and publication.

Tells

There is more than century as the tells have been excavated, but only in
the last decade there is particular focus on the processes of their foun-
dation, regional distribution, spatial organisation, ecological conditions,
social processes, and symbolic engagement (Hofmann et al. 2012; Rosen-
stock 2009). The tells phenomenon is present from the Near East to Cen-
tral Europe since Early Neolithic until Iron Age, although at this final pe-
riod of prehistory they are rare in the Balkans. As the Near Eastern tradi-
tion the tells were introduced in the Balkans along the process of Neolithi-
sation though majority were not established at the very initial stage of the
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Figure 5: Map of the Balkan Peninsula with the location of the wetland regions with Neolithic tells. Greece: 1. Thessaly; Albania: 2. Korça basin;
North Macedonia: 3. Pelagonia, 4. Skopje Valley; Romania/Bulgaria: 5. Lower Danube; Serbia: 6. Mačva region; Bosnia: 7. Visoko basin.

Neolithic. Their size varies from very small campsites to momentous for-
tifications and from simple spatial infrastructure of farming hamlets to
complex protourban metropolises.

But besides their quantity and thorough research the tells in Europe are
rarely studied in relation to the wetland environment. In major focus
were the chronology, formation process, architecture, and material cul-
ture, and consequently frequently observed as dryland sites. Therefore in
this paper the tells will be reconsidered in regard to wetland environment
and a summarised overview on those established in the Balkan marshy
and lacustrine environment will be provided (Figure 5). In spite of more
detailed elaboration of the Balkan pile dwellings in this paper the presen-
tation of the tell sites will be more condensed. This is due to the very large
number of tells on the Balkan Peninsula and therefore only those regions
with most specific features will be concerned.

The largest quantity of Neolithic tells is in Greece and Thessaly in partic-
ular, which was the first wave of influence by this Anatolian architectural
tradition. Many were excavated and thoroughly studied, especially in the
direction of continuous social and symbolic processes (Kotsakis 1999;
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Figure 6: Map with now dried Lake Karla in
Larisa Plain, Thessaly (Greece) and disposi-
tion of the Neolithic tells in the vicinity of
water basin (Alexakis et al. 2011, Fig. 4).

Nanoglou 2001, 2008). However recently the Thessalian tells (toumba)
were observed in context of the authentic Neolithic environment that con-
cerns the drained Lake Karla as well (Alexakis et al. 2009, 2011; Grund-
mann 1937). The lake does not exist anymore, but the GIS spatial analysis
of tells and geological studies confirmed that many tells were established
around this lacustrine area while many others are disposed in its vicin-
ity (Figure 6). These sites may not be considered as lakeside settlements,
but the alluvial wetlands were apparently attractive for the Neolithic farm-
ers in Thessaly and therefore many villages were concentrated in this fer-
tile area. This setting is similar to one in the Amindeon region discussed
above in regard to pile-dwellings. In this area there were also few tells be-
tween the lakes that evidently indicate lacustrine environment as suitable
for wetland settlements (Chrysostomou et al. 2015). It could be proposed
that there is pattern in the establishment of tells in the Balkan Peninsula
frequently associated with lake or waterlogged basins as focal points of
inhabitation.

Korça basin in Albania was also elaborated above in relation to pile
dwellings, but there were also settlements around now drained Lake
Maliq that were not consisted of wooden structures, but mainly of daub.
Some of the most remarkable are Podgori, Vashtëmi, Barç, and Sovjan, es-
tablished in the Early Neolithic around this shallow marshy lake (Korkuti
1995). Some of the dated wooden remains from Sovjan indicate that pile
dwelling could be much earlier, but so far these are isolated finds and this
cannot be proposed thoroughly (Lera and Touchais 2002). Nevertheless,
these sites were initially erected next to waterlogged area and some of
them were later developed as pile dwellings, thus maintained the solid
relationship with lake and wetland environment.

This pattern of settlement disposal around wetlands and lakes can be
traced further to the valley of Pelagonia where the highest density of tells
in North Macedonia is recorded (Fig. 7). Approximately 130 tells (tumba
or čuka) are documented so far and many are founded in the Early Neo-
lithic (Naumov and Stojkoski 2015; Simoska and Sanev 1976). The recent
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Figure 7: Map with now dried wetlands
in Pelagonia (North Macedonia) and the
disposition of the Neolithic tells around
marshy area (Simoska and Sanev 1976, an-
nex).

research specify that the tells, at least in central part of Pelagonia, were
disposed around now drained marshy lakes which were used for fishing
and boating until 1960s (Naumov 2016c; Todorovski 2002). This pattern
should be tested in other parts of Pelagonia, but it is present as well in
other regions in North Macedonia. The Skopje valley is nowadays occu-
pied by the capital city and many of sites were destroyed or vanished in
the process of urbanization. But the archaeological excavations recorded
number of sites dated in the Middle Neolithic (Sanev 1988, 1989; Sto-
janova Kanzurova 2011; Tolevski and Stančevski 2017; Zdravkovski 2006).
The geological prospection in this area evidenced high fluctuation of Var-
dar riverbed and consequently vast area of marshes that were dried in
the 1950’s (Commenge 2009).

The majority of the Neolithic sites were founded next to these marshes as
the provision of raw materials and the fertile soils were more approach-
able than in the upper parts of the valley (Tolevski and Stančevski 2017).
It could be noted that the wetland areas were frequently made of shift-
ing riverbeds or floods that partially initiated the development of tells,
i.e. mound like settlements a bit higher than ground level. But beside the
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mound like elevated structure of the tells, the Neolithic communities in-
habiting marshes were also aware of pile-dwellings and most likely were
building them. In regard to pile dwellings in North Macedonia also Neo-
lithic house models unearthed in Pelagonia should be considered as they
could indicate building of wooden constructions on stilts (Chausidis 2009;
Naumov 2010; Zdravkovski and Kanzurova 2016). Although there are in-
dications for such buildings on the Pelagonian tells (Naumov and Tomaž
2015), still the thorough excavation and meticulous study of these sites
is necessary in order to determine the presence of pile dwellings in the
wetlands.

Such setting is recorded in Romania and Bulgaria as well and the Lower
Danube area in particular. The fluvial processes generated number of
lakes and marshes that were also drained in the 1960s, but detected
in the recent studies (Benecke et al. 2013; Hansen 2015). Large num-
ber of Neolithic and Chalcolithic sites, of which many tells (magura or
mogila), were recorded and unearthed while some provided highly sophis-
ticated fishing equipment. In Serbia there is similar setting in the region
of Mačva where the river Sava create large wetlands due to its meanders
and was settled by approximately 50 tells. These smaller tells (obrovac)
were mainly dated in the Late Neolithic and had ditches that make sort
of enclosures to prevent the settlements of surrounding water (Tripković
et al. 2013; Tripković and Penezić 2017). The tells, and some with monu-
mental size, are detected and studied in Bosnia as well and many are es-
tablished in Visoko basin along the Bosna river (Müller 2012). The fertile
soil and approachable sources of food and raw materials were attractive
for the first farmers in Bosnia although the tells were founded in the Late
Neolithic and some were enclosed, a feature common for many tells in
the Balkans (Furholt 2012; Hofmann et al. 2012).

It is apparent that the communities inhabiting these settlements based
their subsistence on waterlogged proximity, but not only for fishing, pro-
vision of reed, and hunting of birds, but also for communication and
trade with neighboring and distant communities along the rivers that
was sometimes even faster than land routes. In spite of lakeside settle-
ments which were also using boats for transport and communication, the
tells on wetlands close to big rivers were socially more dynamic as the
communities could reach much larger area by the rivers. Consequently
it is not surprising that many tells were established in the Early Neolithic
and some were continuously occupied until Bronze Age, while the pile-
dwellings in the Balkans appeared a bit later i.e. in the second half of 6th

millennium BC. Although the lakeside and wetland settlements were es-
tablished and active in different waterlogged settings as they were not
so diverse except in terms of architecture. The current research demon-
strates the interaction between pile-dwelling and tell societies evidenced
by abundance of similar material culture (Naumov 2016a). Although func-
tioning in different environments the communities inhabiting these set-
tlements established networks that go much further than the traditional
perspective of wetland archaeology.

Lakeside and wetland networks in conclusion

Commonly, the wetland archaeology is mainly concentrated on the com-
munities in lacustrine and marshy areas that are evidenced by organic
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remains such as wooden pile-dwellings, trackways, palisades, fish-traps,
tools, wheels, vessels, baskets, leather, vegetation, and even by human
skin and hair. These finds enable a comprehensive insight into prehistoric
societies and landscape as never before in the history of archaeology and
therefore their consideration in more scientifically based studies. They
provide a knowledge that is extremely hard or impossible to obtain from
so called dryland sites and consequently stimulated the wetland archaeol-
ogy to have particular focus on sites with abundance of organic remains.
In this process of obtaining fruitful results from sites that are underwater,
on lakesides, in peatbogs, moors, and marshes, the wetland archaeology
underestimated other prehistoric sites in similar environmental setting
that do not provide much information on wooden structures and items,
basketry, flora, and skin. There are hundreds of sites in wetlands or in
now changed environment that due to climate and geological processes
do not have preserved organic remains. The communities were interact-
ing with water and used wood largely, but there is not an evidence for
that. And for many years the wetland archaeology was ignoring these
societies.

Besides the necessity of incorporation of these sites within wetland ar-
chaeology they confirm the dynamic networks they had with the pile
dwellings on lakesides (which are of special focus in wetland archaeol-
ogy). They were equally taking part in social processes and frequently
traded with those that are apparently still in the waterlogged setting. In
many ways the ’dryland’ sites in now drained environment were similar to
wetland sites and even shared the same identity on the level of material
culture (Naumov 2016a, 2018). Apart from the inevitability of more thor-
ough paleoenvironmental research on the ’dryland’ sites they need to be
reconsidered within the frames of wetland archaeology and the networks
they had going in favor to this.

The archaeological excavation of many Neolithic tells and pile dwellings
in the Balkans provided numerous finds that apostrophise the mutual
contacts these sites had. In the beginning of cultural-historic archaeol-
ogy they were elaborated as part of the same cultural groups and their
similarities were accented (Benac 1979; Garašanin 1979; Theocharis 1973;
Todorova and Vaisov 1993), but due to several reasons the ’dryland’ sites
were ignored in wetland archaeology. Even with the advantage of proces-
sual and post-processual archaeology the modern scientific and theoret-
ical models were not included in the accentuation of their mutual rela-
tionship. Nevertheless, the post-processual focus on the issue on identity
among the prehistoric societies brought forward the close relationship
between various societies, and among tells and pile dwellings in particu-
lar (Díaz-Andreu García 2005; Insoll 2007; Naumov 2018). In that direction
the material culture substantially supports their dynamic interaction, but
also geoarchaeological research had impact with entirely different per-
spective of environment where the tells were established.

If the later is considered and especially the latest environmental studies
in Thessaly, Amindeon basin, Pelagonia, Korça basin, and Lower Danube
area, than the waterlogged setting of Neolithic tells is evident (Alexakis et
al. 2011; Chrysostomou et al. 2015; Fouache et al. 2010; Naumov and Sto-
jkoski 2015). Thus, the development of these settlements was in similar
ecosystem to that of pile-dwellings and only the character of water basins
(rivers, marshes, and lakes) incite the communities to adjust their settle-
ments to environmental features i.e. erected tells in marshes and river-
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banks, and pile-dwellings on lakes. The future research in the peripheral
areas of tells could even contribute with potential pile-dwellings/huts on
tells and riverbanks as evidenced in Sovijan, Dunavec, Anarghiri, Mogila,
Crkveni Livadi etc. Furthermore, the pottery, stamps, human representa-
tions, and tools emphasise the networks that tell and pile-dwelling soci-
eties had in the Balkans. Frequently similar vessels and stamp designs, fig-
urines, house models, and gear were found in both wetland and lakeside
settlements. For example, Dispillo pile-dwelling has many pots decorated
as those on Thessalian tells, the pile-dwellings of Limnochori have iden-
tical house models as tells in Pelagonia, while Pelagonian tells have an-
thropomorphic cylinders, incised vessels, and stamps as those unearthed
from pile-dwellings on Lake Ohrid and Lake Maliq (Chrysostomou et al.
2015; Naumov 2016a; Touloumis and Hourmouziadi 2003). This network
started first between Early Neolithic tells in various wetlands of Greece,
Albania, North Macedonia, and Bulgaria and continued in more complex
interaction in Middle and Late Neolithic among tells and pile-dwellings.
This relationship can be additionally traced on the level of economy, so-
cial processes, and rituals that goes out of the scopes of this paper.

The current research indicates that wetland archaeology should mod-
ify its methodological approach and consider these significant networks
among tells and pile-dwellings in its future studies, and not only in the
Balkans, but also in other regions where there is evident communication
between ’dryland’ and wetland settlements. Although the Balkan archae-
ology provided abundance of data in regard to tells and pile-dwellings still
it requires more advanced methods in thorough understanding of envi-
ronmental and social processes among settlements in the waterlogged
areas. At some point it could be an advantage that the Balkan archaeol-
ogy is later involved in wetland archaeology in spite of that in other parts
of Europe where it had continuous development for more than a century.
With the implementation of current advanced methods and knowledge
the Balkan wetland archaeology could considerably contribute in explicit
elaboration of wetland societies. This will also have an effect in frequent
incorporation of the Balkan tells and pile-dwellings in worldwide wetland
archaeology that will contribute as well in the improved and more consis-
tent methodological approach within the wetland archaeology itself.
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