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A B S T R A C T   

Neolithic pile dwelling sites are known particularly well North of the Alps, with a boom starting from ca. 4300 
cal BC. These sites are famous for the excellent preservation conditions of organic material (wooden tools, 
textiles, fruit remains and foodstuffs have been preserved in many of them), but their origin is still unclear. In 
Europe, only three reliably-dated settlements of this type are documented in the Early Neolithic: La Marmotta ca. 
5700–5300 cal BC (Lake Bracciano, Italy), Dispilio ca. 5400–3500 cal BC (Lake Orestias, Greece) and La Draga 
ca. 5300–4900 cal BC (Lake Banyoles, Spain). New interventions within the framework of the AgriChange project 
have made it possible to expand and improve the knowledge on the dynamics of occupation at Isolino Virginia ca. 
5200–3400 cal BC (Lake Varese, Italy), the earliest known pile-dwelling site around the Alps. Our results suggest 
that this site could have been the spark of the pile-dwelling phenomenon in the area.   

1. Introduction 

Due to their excellent conditions of conservation of organic mate-
rials, lakeshore settlements represent a crucial source of information for 
the reconstruction of social and economic practices of prehistoric com-
munities (i.e. Hafner, 2012, Jacomet, 2013). Lakeshore settlements are 
known since the Upper Paleolithic (i.e. Ohalo II, in Israel Kislev and 
Simchoni 2002), and wetlands have been crucial for the development of 
the first farming societies in Southwestern Asia (i.e. Tell Aswad, in Syria 
(Stordeur et al., 2010), or Çatalhöyük, in Turkey (Wolfhagen, et al., 
2020)) and Southeastern Europe (Naumov, 2018). 

The first pile-dwelling sites in the Mediterranean area are dated to ca. 
5600-5000 cal BC. Only three are known to date: La Marmotta (ca. 5700- 
5300 cal BC, Lake Bracciano, Italy) (Fugazzola and Tinazzi, 2010, Sal-
avert, et al., 2020), Dispilio (ca. 5400-3500, Lake Orestias, Greece) 
(Facorellis, et al., 2014) and La Draga (ca. 5300-4900 cal BC, Lake 
Banyoles, Spain) (Andreaki, et al., 2020). Their scarcity may be due to 
changes in the landscape and the anthropogenic impact on wetlands, 

lack of research tradition and climate change. Pile-dwellings have a 
much longer research tradition and are much more abundant and better 
known in the Circumalpine Area, being labelled under the UNESCO 
World Heritage since 2011. The earliest known pile-dwelling sites north 
of the Alps are Kleiner Hafner (Lake Zurich, Switzerland) ca. 4200-3800 
cal BC (Hafner and Suter, 2003) and Egolzwil 3 (Wauwilermoos, 
Switzerland) ca. 4280-4250 cal BC (Seifert, et al., 2013). They are 
grouped into the so-called Egolzwil Culture, which has been repeatedly 
connected, based on several indicators such as pottery typology (non- 
decorated bowls) and crops (dominance of naked wheat and opium 
poppy) to the Western Mediterranean area (i.e. Gibaja, et al., 2017, 
Jacomet, et al., 1989), but the lack of contemporary pile-dwelling sites 
in that area made further parallels very difficult to establish. 

In Northern Italy there are around 120 of this kind of prehistoric 
settlements documented both on lake shores and in river-channel de-
pressions (Martinelli, 2019). Isolino Virginia (Lake Varese) is the earliest 
well-preserved pile-dwelling known in the region, with its oldest dates 
around 5200 BCE (Banchieri 2017). The Neolithic in northern Italy (ca. 
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5900-3400 cal BC) is particularly well dated until 4400 BCE, while the 
number of reliable dates after this period dramatically drops, as 
observed by other authors (Skeates 2013) (Fig. 1; see ESM 2 for a 
broader chronometric discussion). This, once more, made it difficult to 
establish direct comparisons North and South of the Alps for the period 
when the first pile dwellings are documented in the Swiss Plateaux. 
Nevertheless, there is good evidence that during the second half of the 
5th millennium and 4th millennium BC, pile-dwelling sites in northern 
Italy extended beyond the Varesian zone and were mainly concentrated 
on the central and eastern southern alpine areas in places like the Lake 
Fimon, the Revine lakes or the Friuli wetlands (Martinelli, 2007). 

The arrival of the first farming groups to northern Italy is charac-
terised by multiple dynamics (Biagi, et al., 2020) and must be explained 
as at least two processes of human spread (from the Adriatic and from 
the Ligurian side), none of which -according to the most recent evalu-
ations of available radiocarbon dates and bioarchaeological assemblages 
studied to date- seem to involve long-lasting contacts with the previous 
Mesolithic populations (Martínez-Grau et al., 2020; Martínez-Grau and 
Antolín, 2021; Starnini et al., 2018; Perrin and Manen, 2021). Dramatic 
geomorphological changes in areas such as the Po floodplain may blur 
the picture of this decisive historical moment (Berger, 2021) and new 
research could shed some light on this complex process. While the first 
Neolithic sites on the Ligurian shores date to ca. 5800 cal BC (Binder, 
et al., 2018), in the Po valley and Alpine regions the first Neolithic ev-
idences started ca. 5400 and ca. 5000 cal BC, respectively (Martínez- 
Grau et al., 2020; Martínez-Grau and Antolín, 2021; Pearce, 2013; 
Starnini et al., 2018). The first farming evidences in Po valley suggest a 
more direct relationship with communities from the northern Adriatic 
shores and the North-western Balkans (Tozzi, et al., 2003, Rottoli, 2014, 
Vander Linden and Silva, 2021). Isolino Virginia has always been 
defined within a particular pottery style (Isolino Group), differentiated 
from the Vho Group. This style is also detected in the Ticino area and 
even in the Valais region (Borrello, 2011, Müller, 1995) so this paper 
also aims to investigate in which ways Isolino could have acted as 
connection point between eastern and western cultures. 

2. The site: Isolino Virginia 

Isolino Virginia is a small island (ca. 250 m long, ca. 100 m of 
maximum width, and ca. 15000 m2 of surface) located on Lake Varese 
(Lombardy, Italy) (Fig. 2). Previous archaeological, stratigraphic and 
geological studies confirmed that human occupations started on natural 
deposits of limnic origin and generated the current artificial island, 
resulting from multiple occupations during prehistory. New occupations 
compressed older deposits, thus submerging them under the water table 
and allowing waterlogged preservation conditions (Banchieri, et al., 
2015a, Bini and Zuccoli Bini, 2016, Bini, et al., 2016). 

With more than four meters of stratigraphy, Isolino Virgina records 
human occupations from ca. 6th to 3rd millennia cal BC, covering from 
the Early Neolithic to the Bronze Age. Some phases were documented in 
surface excavations (particularly the Early and Late Neolithic) and 
others only from scattered finds of ceramic, cores and trial trenches, but 
also dendrodating of wooden piles found at the borders of the island 
(Banchieri et al., 2009), under the current water table (Banchieri, 2016). 
As a result, three phases were identified: Gruppo Isolino (ca. 5500-4500 
BCE), VBQ with Chassey elements (ca. 4500-3900 BCE) and Lagozza di 
Besnate e Isolino (ca. 3900-3400 BCE) (Pedrotti et al., 2022; Banchieri 
and Baglioni, 2012; Banchieri 2017) (Fig. 3). The earliest occupations 
(Gruppo Isolino) are relatively well known, with wooden platforms and 
wooden posts defining house areas. No additional structures (i.e. 
hearths, pits) were documented to date. The later Neolithic occupations 
(Lagozza) were systematically investigated over a relatively small sur-
face excavation, which allowed to document several post holes, ceramic 
and lithic tools (Banchieri and Baglioni, 2012, Banchieri, 2017). 

A total number of 25 radiocarbon dates had already been done at the 
site. Except one sample which was a hazel nutshell fragment and a 
second sample using poppy seeds (Salavert et al. 2020), the rest of the 
dates were performed on charcoal/wood/aggregated charred materials. 
These dates indicated human activity at the site between 5300 and 4550 
and from 4700 to 4000 cal BC (Banchieri, 2009, Baioni, et al., 2005, 
Bini, et al., 2016). The youngest phases were not as intensively sampled, 
with 6 dates. Three of these 6 dates had standard deviations beyond 100, 
which gives a very low precision (for what is needed in this chrono-
logical period) after calibration. 

Fig. 1. Summed Calibrated Dates Probability Distribution (SCDPD) of the reliable radiocarbon dates (n = 168) for the Neolithic sites (n = 32) in northern Italy with a 
200-years running mean. Data based on Martínez-Grau, et al. (2021) and available in ESM 1; and methodology based on Crema and Bevan (2021). Graph by HMG. 
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Given the fact that it is a potentially strategic site to understand the 
onset of the pile-dwelling phenomenon and that no representative 
archaeobotanical analyses had been undertaken to date (Banchieri et al., 
2015b), it was decided to include it within the scope of the AgriChange 
Project (Antolín, et al., 2018). This paper puts together all new radio-
carbon dates generated within the project as well as published dates in 
order to reconstruct the dynamics of the site, provide a synthetic view of 
its temporal evolution during the Neolithic and compare it to its broader 
context of the early history of pile-dwellings in the western Mediterra-
nean and the Swiss Plateaux to understand its relevance. Because of the 
focus of the project on archaeobotany and the lack of surface excava-
tions, these broader comparisons will be based on archaeobotanical 
data, which may help to define territories of exchange networks, as 
observed in other regions (Antolín, et al., 2015). 

3. Methods 

The fieldwork undertaken in June 2018 focused on two different 
actions: one, taking samples from the northern profile of the area 
excavated by M. Bertolone in the 1950s to better understand the stra-
tigraphy and to obtain enough archaeobotanical remains of the corre-
sponding phases. Additionally, eight coring spots were chosen in order 
to identify Neolithic deposits along the island (Fig. 4). This was done 
following three transects from the central open trench: one to the 
Northeast (1270 and 1269), one to the West (1274, 1273), one to the 
South (1277 and 1276) and one in the open trench (1262). A final core 
(1268) was taken to the east of the island, near the current shore, 
because it was required by the Soprintendenza of the Lombardy. A 
manual borer of ca. 3 cm of width and one meter of length was used to 
test the adequacy of the spot for sampling and to make a description of 

the stratigraphy in each meter. A rough description was performed (with 
a main and a secondary sedimentary component: e.g. sand with organic 
material; silt; etc.) using a scale reference (ESM 3). This core was 
sampled on-site following this description for a preliminary evaluation 
and the identification of the most interesting samples. A maximum of 
three consecutive metres were sampled, normally reaching natural lake 
deposits (lake marl or lake silt) at that point. 

Charred crop remains were prioritized for dating but uncharred re-
mains were used if nothing else was available. All of the 14C measure-
ments have been done using AMS technique at the ETH Laboratory of 
Ion Beam Physics in Zurich. The chemical process was based on the ABA 
(acid-base-acid) 60◦ (Hajdas, 2008: 12). 

A complete table with all radiocarbon dates from the site, the nature 
of the samples dated, as well as an indication on whether they were used 
for chronological modelling can be found in ESM 4. The reliability of the 
samples was determined according to a set of criteria adopted from 
available literature, which consider the evaluation of the type of context 
sampled (to exclude unclear contexts or contexts with potential tapho-
nomic biases, especially if the site archaeologists also consider them 
unreliable), type of sample (prioritizing short-lived samples) and stan-
dard deviation (prioritizing dates with smaller standard deviation) 
(Martínez-Grau, et al., 2021 and references therein). Thus, the Neolithic 
occupations of Isolino Virginia yielded 42 reliable radiocarbon dates, 
out of a total of 51. From previous work, there are 17 reliable radio-
carbon dates (out of a total of 25) from short-lived charcoal samples 
belonging to wooden posts and floors that inform us about different 
construction activities. Additionally, there are 25 new reliable Neolithic 
radiocarbon dates (from a total of 26, since one date from the uppermost 
levels turned out to be from the Bronze Age) from crop and wild fruit 
remains dated as part of the AgriChange project. The calibration of the 

Fig. 2. Location of Isolino Virginia. Graph by HMG.  
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dates and the different models were performed using the atmospheric 
curve IntCal20 (Reimer, et al., 2020) and rcarbon: Calibration and 
Analysis of Radiocarbon Dates (Crema and Bevan, 2021) package in 
RStudio v4.0.5 (RStudio Team, 2021), with the exception of the 
Bayesian model, which was performed by OxCal v4.4.2 (Bronk Ramsey, 
2017). 

In order to define the chronological span of the Neolithic occupations 
in Isolino Virginia, we used the Kernel Density Estimation (KDE) of the 
radiocarbon dates since with this method it is possible to summarize the 
distribution of the events in a way that the signal is retained, the noise of 
the SCDPD is supressed and the changing frequencies are better 
visualised (Crema and Bevan, 2021, Brown, 2017). 

In order to better understand the temporality of the occupations of 

the site, and given the type of sampling performed and the coarse un-
derstanding of the stratigraphy of the site, we developed a Bayesian 
model of three overlapping phases (Bronk Ramsey, 2009). These phases 
were called 1 (being the earliest), 2 and 3 (the youngest). We have to 
assume that the different phases are completely independent and we 
simply try to estimate their beginning and end. The division between the 
phases has a spatial and stratigraphic basis and was tested on a chro-
nometric basis. 

4. Results 

The CKDE model (Fig. 5) results (Amodel = 98, Aoverall = 97,9) 
provide a beginning date with an increase in the summed probability ca. 

Fig. 3. Archaeological research at Isolino Virginia. a) View of the island from the east (Photo: R. Soteras), b) superimposed wooden floors in the centre of the island 
uncovered in the 1950s by M. Bertolone (Photo: M. Bertolone); c) wood remains in the north-eastern lake shores during the excavations of Dr. D. Banchieri in 2005–6 
(Photo: D.G. Banchieri); d) detail of the transition between lake marl deposits and the first archaeological layer (Photo: R. Soteras); e) wooden piles under water 
observed during prospections by M. Mainberger in the years 2012–3 and 2015 (Photo: P. Alemani); f) From left to right: Hordeum vulgare var. nudum grain 
(ISVA18_US304), Triticum aestivum/durum/turgidum grain (ISVA18_US310), Hordeum vulgare var. nudum rachis dated within this project (ISVA18_C1276_1_3) 
(Photos: R. Soteras); g) core 1268.1 with different organic layers obtained during fieldwork within the AgriChange Project in 2018 (Photo: R. Soteras). 
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Fig. 4. Isolino Virginia: topographic map indicating the points at which radiocarbon dates were obtained. Graph by HMG.  
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4900 cal BC and an ending date ca. 3700 cal BC for the Neolithic oc-
cupations. A remarkable aspect is how this model shows three grouped 
peaks which support a 3-phased division of the settlement history. The 
first ca. 400 years of island occupation (Phase 1) are by far those with 
higher probability density (they belong to the best-documented and 
probably most-extensively-preserved phase and the most intensively 
dated one). There are 30 reliable dates for Phase 1, 6 for Phase 2 and 3 
for Phase 3 (ESM 4). While the transition between Phases 2 and 3 does 
not seem to show a significant hiatus, it does between Phases 1 and 2, 
where the summed probability drops significantly ca. 4600-4400 cal BC. 
Finally, it is worth also highlighting how the KDE model does not 
consider the distribution tails observed with the raw SCDPD. Regarding 
the tail at the youngest part of the distribution, it is probably an effect of 
the calibration curve, but at the oldest part it is due to a date (LTL- 
4122A: 6247BP ± 45), which is understood as noise and the model 

considers it an outlier. This date refers to a constructive event (wooden 
post), but it could be affected by the so-called old wood effect. 

The Bayesian results (Fig. 6) based on a three-phase model (Amodel 
= 93.9, Aoverall = 87.9) frame Phase 1 ca. 4950-4700 cal BC (95.4%), 
Phase 2 ca. 4250-4000 cal BC (95.4%) and Phase 3 ca. 4000-3550 cal BC 
(95.4%). The Bayesian results suggest a hiatus period between the end of 
Phase 1 and the start of Phase 2. The probability distribution for the 
difference between them has been calculated, providing a result of 436 
± 88 years of interval (Fig. 6). 

Phase 1 dates were recorded in the open trench at the centre of the 
island, both in samples from the profile and in core 1262. In this central 
area, there may be more than 2 m of deposits dated to this phase (ca. 
4950-4700 cal BC). Additionally, it is also documented in cores 1268, 
1270 and 1274. The results of cores 1268 and 1270 concur with nearby 
dated wooden posts from the 2006 intervention (ESM 4). Core 1274 

Fig. 5. KDE model of the reliable Neolithic dates of Isolino Virginia (see ESM 4). Graph by HMG.  

Fig. 6. Three overlapping Bayesian model built with reliable Neolithic dates from Isolino Virginia (see ESM 2). Graph by HMG.  
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indicates the presence of at least 30 cm of well-preserved waterlogged 
deposits dating to ca. 4900-4700 cal BC at the basis of the core. Cores 
1268 and 1270 seemed to have a single organic layer of a maximum 
depth of 30 cm. This phase was also detected in the core VIR3 (Fig. 4). 

Phase 2 occupations were detected in inland cores, north (1274) and 
south (1277, 1276) of the island. In core 1274 a second deposit above 
Phase 1 was dated to ca. 4250-4050 cal BC. This phase was also detected 
in VIR3 and cores 1277 and 1276. In the southernmost core 1276, the 
dates at the bottom layers belonged to Phase 2 but subsequent deposits 
expanded into Phase 3 without clear stratigraphic hiatuses (i.e. lake 
marl deposits), actually with a certain continuity (4350-3950 and 4000- 
3550 cal BC respectively). These superimposed organic layers added up 
to ca. 1 m of thickness. Additional Phase 3 dates were obtained during 
previous work at the centre of the island and both dates were obtained 
on charcoal remains (ca. 3700-3300 cal BC) (Banchieri and Baglioni, 
2012). 

5. Discussion 

5.1. Neolithic occupations at Isolino Virginia 

The available radiocarbon dates from Isolino Virginia allow an 
approximation to occupation dynamics (their span in time and spread in 
space) during the Neolithic period (Fig. 7). During Phase 1, ca. 4950- 
4700 cal BC, the occupations were focused in the northern part of the 
island. Both dated evidence for agricultural and constructive activities 
confirm this phase of occupation. Dated plant macroremains indicate the 
cultivation of naked barley (Hordeum vulgare var. nudum) and naked 
wheat (Triticum aestivum/durum/turgidum), as well as the gathering of 
fruits such as hazelnuts (Corylus avellana) and acorns (Quercus sp.) (ESM 
4). 

After this first occupation, there could have been a long hiatus of at 
least 350 years (Fig. 6), although there may be deposits dating to this 
phase that remained undetected by our sampling strategy or the site 
could have been relocated elsewhere along the shores of lake Varese 
such as Pizzo di Bodio, a nearby site with an Early Neolithic phase 
(second half of the 6th millennium cal BC), but also with occupations ca. 
4750-4350 cal BC (Banchieri, 2009), thus possibly implying a partial or 
total migration of population. 

For Phase 2, ca. 4250-4000 cal BC, no constructive evidence has been 
found or dated, but well-preserved organic deposits have been identified 

at the central part of the island. Dated crop remains indicate the 
continuation of cultivation of naked barley and naked wheat (ESM 4). 

Phase 3, ca. 4000-3550 cal BC has been better documented at the 
central trench of the island, indicating the potential presence of dwell-
ings and domestic activities at the site. Dates on charred remains of posts 
suggest the presence of constructions. Additionally, waterlogged de-
posits in core 1276 at the southernmost part of the site indicate agri-
cultural activities at the settlement involving naked barley and emmer 
(Triticum cf. dicoccum). It seems that if there were any occupations 
during Phases 2 or 3 on the shore of the island they must have been 
completely eroded. Otherwise, it could be that the occupation was less 
intensive than in Phase 1, yielding less datable evidence and more 
spatially scattered. 

5.2. Isolino Virginia in the context of early farming communities in the 
western Alps 

We compared the reliable Neolithic dates for northern Italy (pre-
sented in Fig. 1) with the new ones from Isolino Virginia (Fig. 8). This 
makes it clear that the latter complement the information available so 
far, especially for the end of the 4th millennium and the first half of the 
3rd millennium cal BC, since these periods are not particularly well 
dated for the region. 

This data suggests the beginning of farming activities in Lake Varese 

Fig. 7. Distribution of radiocarbon dates within the site divided by occupation phases. Graph by HMG.  

Fig. 8. In dark grey, the raw SCDPDs of Neolithic dates from northern Italy 
(data in ESM2) with a smoothed function of a running mean of 200 years, and, 
in light grey, the SCDPDs of all reliable dates from Isolino Virginia. Graph 
by HMG. 
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area around ca. 5000-4850 cal BC, which fits well with the state of the 
art for the western Lombardy area (i.e. Banchieri et al., 2015b; Biagi, 
et al., 2020), where these first activities are documented ca. 5200-5000 
cal BC at sites such as Isorella (Starnini, et al., 2018) or Vhò – Campo 
Ceresole (Biagi, et al., 2020). Actually, the dates would apparently fit 
well with the arrival of the Neolithic populations from the east but the 
crop spectrum found at Isolino (without traces of glume wheats) does 
not fit with agricultural practices in the Friuli area or the Balkans 

(Rottoli and Castgilioni, 2009, Antolín, et al., 2021, Antolín, et al., 2020, 
de Vareilles et al., 2020, Kreuz and Marinova, 2017). Consequently, 
other or additional areas of influence should be searched for. Southern 
France shows some diversity in crops being grown in the Early Neolithic, 
but from 5000 cal BC onwards, naked wheat and naked barley dominate 
the assemblages (Bouby, et al., 2020), similarly to the first farming sites 
in the Valais region (Martin, 2015). This would link farming practices at 
Isolino mostly with western communities and not so much with the east. 

Fig. 9. SCDPD of the radiocarbon dates available for the earliest pile-dwelling sites in western Europe (data extracted from Martínez-Grau, et al., 2021; Fugazzola & 
Tinazzi, 2010; Facorellis et al. 2014 and presented in ESM 5). 
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During Phase 2, after a possible abandonment of the island, the 
pottery remains of the site suggest influences of the Chassey Culture 
(particularly from southern France) (Borrello and van Willigen, 2012; 
Guerreschi, 1990), but also from the Balkans, with the presence of pin-
taderas (stamp seals) (Banchieri, 2017). The dated archaeobotanical 
record, with presence of naked wheat and naked barley, confirms the 
similarities with the data available from southern France (Jesus, et al., 
2021). The record in Northern Italy is scarce, but it seems to be generally 
dominated by glume wheats (Rottoli and Regola, 2014). 

A change is detected around 4000 cal BC, by the onset of Phase 3 of 
Isolino Virginia, when Lagozza-“Complesso Besnate”-type elements 
become more frequent (Banchieri and Baglioni, 2012; Borrello and van 
Willigen, 2012; Guerreschi, 1990). We observe a continuation of the 
occupation of the central area of the island and a possible emphasis on 
other crops, such as emmer. A change towards more glume wheats is 
observed in other sites of Southern France at this time (Jesus, et al., 
2021), which could be a sign of wider networks reaching further east, 
where glume wheats had been important crops since the Early Neolithic 
(Rottoli and Castgilioni, 2009). 

5.3. Isolino Virginia in the context of the earliest pile-dwellings in Europe 

Isolino Virginia fills up an important gap in the presence of pile- 
dwelling sites in the western Mediterranean area (Fig. 9). La Mar-
motta was abandoned ca. 5300 cal BC, while La Draga was occupied 
from 5300 to 4900 BCE. Both sites are at a considerable distance from 
each other, but several similarities in the crop and wild plant assem-
blages have already been highlighted: among others, the presence of 
tetraploid naked wheat and opium poppy (Antolín, et al., 2015, Antolín, 
2016), but there are also differences: glume wheats seem to be quanti-
tatively important at La Marmotta (Rottoli, 1993). Isolino has similar-
ities with the crop assemblage of La Draga, both based on naked wheat 
and naked barley, as well as opium poppy (Banchieri and Rottoli, 2009). 
This may suggest that the site originated at least in its majority from 
populations coming from the West, since their economic practices do not 
resemble those typical of the Po region. The same crops seem to be the 
best represented ones in the earliest pile dwellings north of the Alps: 
Kleiner Hafner (layer 5) and Egolzwil (Jacomet, et al., 1989, Bollinger, 
1992). Nevertheless, between the abandonment of Isolino and these 
occupations in the Swiss Plateau there is a gap of 100–200 years during 
which no pile-dwelling sites are known in the area (although see the 
Middle Neolithic phase of Pizzo di Bodio in Fig. 9). It is our hypothesis 
that part of the community settling in Isolino could have migrated to the 
north of the Alps, possibly first across the Valais region. The connections 
between Egolzwil III and La Draga have also been proposed based on a 
very particular type of sickle with oblique insertion of the flint piece into 
a wooden haft with an appendix (Gibaja, et al., 2017). This paper would 
for the first time establish Isolino as a potential driving force for the later 
development of pile-dwelling sites around the Alps, connecting them to 
the Western Mediterranean agricultural context, confirming previous 
impressions based on the appearance of Mediterranean crops and wild 
plants in the Swiss pile-dwelling sites (Jacomet, 1988; Jacomet et al., 
1989). 

6. Conclusion 

A new set of 25 radiocarbon dates has been obtained for the site of 
Isolino Virginia. The modelling of these dates has allowed three discrete 
phases of occupation to be dated: a first occupation period in 4950-4700 
cal BC, a second phase between 4250 and 4000 cal BC and a third phase 
between 4000 and 3550 cal BC. The only clear hiatus is found between 
the first and the second occupation. The observation of the preliminary 
results of the archaeobotanical analyses at the site and the results of the 
dated crop remains indicate an economy based in naked wheat and 
naked barley during the 5th millennium cal BC. This crop assemblage is 
typical of the Western Mediterranean areas and this fact, along with the 

meagre available evidence of early pile dwelling settlements, has been 
used to postulate the origin of the population founding the site in this 
area. After the first occupation, it is speculated that the hiatus detected 
at the site may reflect that at least part of the inhabitants of the site must 
have migrated and possibly participated in the spread of pile-dwellings 
north of the Alps. This is supported by the crops grown at the first pile 
dwelling sites in the Swiss Plateau, namely naked wheat, naked barley, 
and opium poppy, and the dates associated to these first occupations (ca. 
4300 cal BC) but also by the characteristic pottery of the Egolzwil cul-
ture, which seems to have western connections. More research is needed 
in south-western Switzerland and the Rhone valley to uncover other 
possible pile-dwelling sites that could be dated to the period between 
4700 and 4300 cal BC. Further investigations of connections between 
Isolino and other pile-dwelling sites (i.e. sickle types, ceramic, aDNA, 
etc.) may help to confirm, nuance or disprove our interpretations of the 
archaeobotanical and radiocarbon data presented in this paper. 
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