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The project “Development of the national part of the Management Plan of the transnational serial site “Pre-

historic Pile Dwellings around the Alps “: first actions and feasibility studies,” which is illustrated in this volume, 

would not exist without the commitment and support of Filippo Maria Gambari.

Submitted on the 2013 Call, it started in 2015 when Filippo was Soprintendente Archeologo in Lombardy. 

Having participated in 2009, as an official of the Soprintendenza per i Beni Archeologici del Piemonte, in the 

drafting of the Dossier for the inscription of the pile dwellings in the World Heritage List, he was well aware of 

the importance of the project to be carried out and its scope and impact on the 19 Italian elements inscribed. 

Through the different actions it was possible to give life to interventions on the Italian network and to look at 

the international dimension of the UNESCO site. Aware that protection, conservation and enhancement are 

intertwined themes, he was always ready to listen and support initiatives that offered new perspectives for the 

reconstruction of the past.

Even after the Ministry Reform in 2016, Filippo continued to support the project, signing the technical re-

ports and providing valuable advice on scientific and administrative issues.

In November 2019, following his numerous commitments as Director of Museo delle Civiltà in Rome, he 

left the role of Referent of the Italian Part of the UNESCO Site to Franco Marzatico, Superintendente per i beni 

culturali della Provincia Autonoma di Trento, and, like him, a deep expert of the pile-dwelling phenomenon, 

to ensure continuity for the national network in view of the new challenges to be faced, first and foremost the 

management structure.

His death in November 2020 left all the Working Group dismayed and speechless.

We want to remember him with this image. It was 2015, the year of the Italian presidency of the UNESCO 

Site. 

In addition to the institutional handover, the successor state receives in custody the model of a pile dwelling 

with the flags of the six states parties, which has to be handed over to the new president at the end of the term. 

A simple and playful gesture that Filippo had welcomed with the enthusiasm and irony that characterized him. 

What we can and must do for the UNESCO Site of the pile dwellings is to continue the work carried out up 

to today with the commitment and wide-ranging vision that he would have had. Aware of the past, steadfast 

in the present, open to the future. 

Ciao Filippo!
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With great regret for the loss of Filippo Maria Gambari, we publish this report on the research and initia-

tives related to the transnational serial UNESCO site “Prehistoric pile-dwelling sites of the Alps”, dedicated 

precisely to the memory of the friend and colleague who gave so much both scientifically and administra-

tively to the progress of the discipline, and in this case to the planning and implementation of what revolves 

around the complex reality of pile-dwelling sites. 

Thanks to the contribution of Law 77/2006, according to the appreciated principles of accountability is 

proposed in this volume therefore under the banner of transparency and accessibility, a careful account of 

the activities carried out in favour of the knowledge, protection and enhancement of the Italian pile-dwelling 

sites recognized by UNESCO. Undoubtedly, what has been carried out with the intervention of both internal 

subjects of the different administrations involved at the territorial level and through specialists and private op-

erators of the sector, represents a contribution that can also benefit the pile-dwelling sites that, although they 

were not at time included in the UNESCO List, require due consideration. The outcome, in particular, of the 

investigations addressed to the problems of protection and conservation of the wooden remains also offers 

the cue to reiterate the absolute necessity of looking at pile-dwelling sites with an expanded gaze at the deli-

cate environmental balances that have allowed the evidence of these fragile settlements to come down to us.

On the other hand, the rich publishing activity and the production of information material and gadgets 

are part of the scenarios of the return to public use of what is often poorly accessible or little known because 

it is submerged or buried, enabling the involvement in particular of local communities according to the logic 

of Public Archaeology. The reference can only also be to the Faro Convention, where it provides for the full 

involvement of local communities to safeguard the cultural landscape according to the principles of sharing 

and awareness of cultural heritage. A heartfelt thanks go to those at different levels have worked for the suc-

cess of the initiative, in the name of the memory of Filippo Maria Gambari.

Franco Marzatico

PROVINCIA AUTONOMA DI TRENTO

Soprintendenza beni culturali

Ufficio beni archeologici



The name “Ministry of Culture” (Ministero della Cultura) was adopted by Decree of the President of the Council of 
Ministers 24 June 2021 n. 123 (Regolamento concernente modifiche al regolamento di organizzazione del Ministero 
della cultura, degli uffici di diretta collaborazione del Ministro e dell’Organismo indipendente di valutazione della 
performance).
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If archaeology study “past humans and societies primarily through their material remains – the buildings, tools, 

and other artifacts that constitute what is known as the material culture left over from former societies1 then we 

can summarize the importance of pile dwellings by stating that they are “unique sources”. Pile-dwelling settle-

ments have yielded an extraordinary quantity of finds in organic material, which have survived to the present day, 

often in excellent condition, thanks to the preservation in a humid and oxygen-free environment, or because they 

are still immersed in water. The study of these products, fragile due to the perishable nature of the raw material, 

offers a lot of information that goes far beyond the single object. For example, think about the wood used to build 

houses, walkways and fences or tools such as ploughs, dugout canoes, wagons, vessels and whisks. From such 

manufactured products, we can acquire data not only on the function and on type of woods chosen but also about 

the techniques used to make them. In the same way, the remains of textiles offer us indications on the fibers used 

but also on the stages of processing and clothing. The remains of food, plants and pollen are precious evidences to 

know about food and surrounding environment: in essence, they help us to understand the interaction that Man 

had with the territory in which he lived and the induced transformations. The possibility of establishing compari-

sons between these materials and those from other contemporary contexts, near and far, allows us to observe the 

commercial and cultural relations that were activated in the short and wide range between different communities.

The exceptional value of these finds is therefore to help us reconstruct many aspects of the daily life of Eu-

ropean communities that lived between the Neolithic and the Metal Age. For this reason, the pile dwellings in 

the circum-Alpine regions have been inscribed on the World Heritage List. 

THE NOMINATION AND INSCRIPTION IN 2011  
The process for the site’s inscription on the UNESCO World Heritage List began in 2004 thanks to Switzerland, 

the promoter State2. Between 2005 and 2007, in order to verify the proposal and its scientific value, interna-

tional meetings were organized with the other States Parties of the Alps involved in the project: Austria, France, 

Germany, Slovenia and Italy. In 2007, Italy received the formal request for participation in the Candidacy and 

between 2007 and 2009, starting from the official UNESCO documents, the Dossier model to be submitted was 

prepared, which took into account the particular typology of the Property. 

During 2009, under the coordination of the International Coordination Group (henceforth ICG), each State 

Party started the census of its pile-dwelling sites, the compilation of the Application Dossier and the elaboration 

of the Transnational Management Plan.

The chronological period covered by the 937 settlements recorded among all six nations is extensive and 

covers a wide time span from the Neolithic to the Iron Age (5000-500 BC). At this first stage the pile-dwelling 

villages proposed for the World Heritage List were 156; 25 are in Italy3. 

All the documentation produced went into the publication: AA.VV., Prehistoric Pile Dwellings around the 

Alps, volume I (Nomination file chapters 1-9), volume II (Id-files of the component parts of the serial), volume III 

(Management Plan), 20094.

On January 26, 2010, the Dossier was signed by the ambassadors of the Permanent Representations of the 

six Countries to UNESCO in Paris and was presented to the World Heritage Centre (Figs. 1-3).

1 Renfrew, Bahn, 2016, p. 12.      
2 For the work of the Candidacy see: Andreetta 2018; Cesi 2018.

3 In the first selection phase, the sites proposed for the Italian part also included: Padenghe sul Garda (BS)-West Garda, La Fab-

brica (IT-LM-03), Besnate (VA)–Lagozza (IT-LM-11), Sirmione (BS)/Peschiera del Garda (VR)–La Maraschina-Tafella (IT-LM-13), Lazise 

(VR)–Bor di Pacengo (IT-VN-01), Lazise (VR)–La Quercia (IT-VN-02), Nogara (VR)–Dossetto (IT-VN-03). Following ICOMOS’ request to 

reduce the number of elements to be inscribed, the six sites became “associated sites” (pp. 22-23).

4 The text is available in digital format at the link: https://www.palafittes.org/products-downloads.html      
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In autumn 2010, the ICOMOS (International 

Council on Monuments and Sites)5 inspection 

took place, conducted by Margareth Gowen, a 

member of ICOMOS-ICAHM6 (Figs. 4-5). The sur-

vey of the entire site was conducted from Sep-

tember 28 to October 18, 2010; on the Italian 

part from October 10 to 14, 2010.

As a result of the evaluations received on De-

cember 14, 2010, the ICG provided the additional 

information by February 2011, revised the Ma-

nagement Plan (version 2.0) and reduced the list 

of sites to 111 components, distributed among the 

various nations as follows: Switzerland 56, Austria 

5, France 11, Germany 18, Italy 19, Slovenia 27.

5 ICOMOS, IUCN (International Union for Conservation of Nature) and ICCROM (International Centre for the Study of Preservation 

and Restoration of Cultural Property) constitute the Advisory Bodies that carry out for the World Heritage List the required verifica-

tions and site visits. The outline and steps of the nomination process are summarized on website page: http://whc.unesco.org/en/

nominations/

6 See: Gowen 2018.

7 For the update of the Nomination Dossier in 2011, after the ICOMOS inspection, see: https://www.palafittes.org/products-

downloads.html

Fig. 1. The Nomination Dossier and the brochure 

produced for promotion.

Fig. 3. The presentation of the Nomination Dossier for the signature 

by the six states.

Fig. 2. The signatures of the representatives.
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During the 35th session of the Heritage Committee, held in Paris form 19 to 29 June 2011, the transnational 

serial site “Prehistoric Pile Dwelling around the Alps” was inscribed on the UNESCO World Heritage List on 27 

June 2011.

In October of the same year, the conference “The Pile Dwellings. Investigation, Conservation, Enhancement” 

took place in Desenzano del Garda and representatives of the ICG were present8. This meeting provided an op-

portunity to explain the iter to WHL inscription and to start transnational scientific collaborations.

THE OUTSTANDING UNIVERSAL VALUE OF THE SITE
To be inscribed on the World Heritage List, a cultural or natural site must possess Outstanding Universal 

Value (OUV) and must meet at least one of ten selection criteria defined by UNESCO9. In addition, the integrity 

and authenticity of the Property and an appropriate protection and management system must be in place to 

ensure its preservation. 

In 2002, with the Budapest Declaration, UNESCO identified the Management Plan (MP) as the most suit-

able tool to ensure the maintenance over time the OUV of a site. Therefore, the adoption of the MP has 

become a prerequisite for new sites to be inscribed on the World Heritage List. 

If inscription constitutes the final goal of the nomination process, the achievement of the UNESCO label 

represents the beginning of a permanent path, the goal of which is to preserve the Outstanding Universal 

Value Universal Value of the Property. 

The criteria identified for the UNESCO Site “Prehistoric Pile Dwelling around the Alps” are IV and V, de-

clined as follows10:

UNESCO, Criterion IV: to be an outstanding example of a type of building, architectural or technological 
ensemble or landscape which illustrates (a) significant stage(s) in human history.

8 The conference was promoted by the Museo Civico Archeologico “G. Rambotti”, by Museo Archeologico della Valle Sabbia and 

by the municipality of Polpenazze del Garda as part of the project on pile dwellings, financed by Lombardy Region through regional 

contributions for interventions to enhance Lombardy’s archaeological heritage (Call 2008). The printing of the proceedings was fi-

nanced as part of the Project under Law 77/2006 F.Y. 2013 (see p. 63).       
9 For the list of criteria see: http://whc.unesco.org/en/criteria/       

10 Criteria III and V were initially proposed as described in the Nomination Dossier, Ch. 3.b Proposed Statement of Outstanding 

Universal Value, Volume I, p. 173. The replacement of Criterion III with Criterion IV was proposed by ICOMOS following the inspection 

in October 2010: Gowen 2018.      

Fig. 4. Inspection at the sites in Varese Lake.

The serial transnational UNESCO site in the heart of the alps 

Fig. 5. The inspection at the site of Lucone di Polpenazze (BS).
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Prehistoric Pile Dwellings around the Alps, Criterion (IV): The series of pile dwelling sites are one of the 

most important archaeological sources for the study of early agrarian societies in Europe between 5000 and 

500 BC. The waterlogged conditions have preserved organic matter that contributes in an outstanding way to 

our understanding of significant changes in the Neolithic and Bronze Age history of Europe in general, and of 

the interactions between the regions around the Alps in particular.

UNESCO, Criterion V: to be an outstanding example of a traditional human settlement, land-use, or sea-use 
which is representative of a culture (or cultures), or human interaction with the environment especially when 
it has become vulnerable under the impact of irreversible change.

Prehistoric Pile Dwellings around the Alps, Criterion (V): The series of pile dwelling sites has provided 

an extraordinary and detailed insight into the settlement and domestic arrangements of pre-historic, early 

agrarian lakeshore communities in the Alpine and sub-Alpine regions of Europe over almost 5000 years. The 

revealed archaeological evidence allows a unique understanding of the way these societies interacted with 

their environment, in response to new technologies, and to the impact of climate change.

THE ITALIAN PART OF THE UNESCO SITE
The sites and the selection criteria 

The 19 sites identified for Italy are located in 5 regions: Lombardy (10), Veneto (4), Piedmont (2), Friuli 

Venezia Giulia (1) and Trentino Alto Adige (2). 

The 19 inscribed contexts can be geographically distinguished into seven macro-areas: 

 ͳ the small lakes and peat bogs of Piedmont  

 ͳ Lake Maggiore and the Varese Lakes between Piedmont and Lombardy 

 ͳ Lake Garda between Lombardy and Veneto  

 ͳ the rivers between Lombardy and Veneto 

 ͳ the lakes and peat bogs of Trentino 

 ͳ the Berici and Euganean rivers in Veneto

 ͳ the rivers and marshes between Veneto and Friuli Venezia Giulia 

With respect to inscription criteria, the oldest pile-dwelling structures in northern Italy are those found 

in Lake Varese and date from the early Neolithic period (ca. 5000 BC). The phenomenon becomes more 

widespread during the Early and Middle Bronze Age (2200-1400 BC) and ends towards the end of the 2nd 

millennium BC. The most intense concentration of settlements is located in the Lake Garda area, where we 

know more than thirty pile dwellings arisen both on the shores of the lake and in the infra-morainic basins, 

but there are also important sites in the infra-morainic basins or in the small alpine lakes of Trentino and the 

Piedmont basins. Settlements are also known in the Po Valley of Lombardy, in Veneto in the resurgence belt 

or along rivers, and in the foothills of Friuli Venezia Giulia. 

The inscribed settlements were chosen through a selection process based on the following parameters: 

 ͳ chronological and geographical representativeness

 ͳ representativeness of the pile-dwelling phenomenon

 ͳ conservation status and potential for future research 

 ͳ presence in the territories near the pile-dwelling settlements of State or Civic Museums where finds 

from the archaeological contexts are displayed.
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The inscribed settlements were joined by the so-called “associated sites” i.e., sites that do not respond 

to all the selection parameters but that complete the cultural image of the pile-dwelling phenomenon. They 

constitute assets of the Italian archaeological heritage that must be protected and safeguarded but they are 

not constitutive elements of the UNESCO site.

The Working Group for the Nomination Dossier 
As regard the elaboration of the Italian part of the Nomination Dossier and the Transnational Management 

Plan, the work was carried out with the coordination of the UNESCO World Heritage Office of the Segretariato 

Generale of the Ministero per i Beni e le Attività Culturali.

The Working Group was composed of officials from the Soprintendenze per i Beni Archeologici (SBA della 

Lombardia, del Piemonte, del Veneto, del Friuli Venezia Giulia and Soprintendenza per i beni librari archivistici 

e archeologici della Provincia Autonoma di Trento), of the Direzioni Regionali dei Beni Culturali e Paesaggistici 

of the Ministry, local administrations (4 Regions and 1 Autonomous Province, 10 Provinces, 23 Municipalities 

and 2 Parks) and experts.

To manage the collection of data, the processing of texts and documents to be sent to the ICG, a Technical-

Scientific Secretariat was set up at the Soprintendenza Archeologica della Lombardia, which provided support 

to the entire Working Group. In Lombardy, the works were also attended by the heads of the Civic Museums 

of Gavardo and Varese, that had ongoing excavation and research activities under ministerial concession11 (art. 

89 of Legislative Decree 42/2004), and of the Museum of Desenzano del Garda, dedicated to pile dwellings in 

the Garda area of Lombardy12.

11 For Isolino Virginia: concession of the Museo Civico Archeologico Villa Mirabello of Varese (direction: Daria Banchieri) from 

2006 to 2012. For Lucone di Polpenazze, the Museo Civico Archeologico della Valle Sabbia (direction: Marco Baioni) applied for a 

concession for research in 2007; it is still ongoing thanks to subsequent renewals.       

12 In 2009, the Working Group that, under the coordination of Adele Cesi (Segretariato Generale-Ufficio Patrimonio Mondiale 

The serial transnational UNESCO site in the heart of the alps 

 Component Part Municipality Site name Region 
1 IT-FV-01 Caneva/Polcenigo (PN) Palù di Livenza-Santissima Friuli Venezia Giulia 

2 IT-LM-01 Desenzano del Garda 
/Lonato del Garda (BS) 

Lavagnone Lombardia 

3 IT-LM-02 Manerba del Garda (BS) San Sivino, Gabbiano Lombardia 
4 IT-LM-04 Sirmione (BS) Lugana Vecchia Lombardia 
5 IT-LM-05 Polpenazze del Garda (BS) Lucone Lombardia 
6 IT-LM-06 Piadena (CR) Lagazzi del Vho Lombardia 
7 IT-LM-07 Cavriana (MN) Bande-Corte Carpani Lombardia 
8 IT-LM-08 Monzambano (MN) Castellaro Lagusello - Fondo Tacoli  Lombardia 
9 IT-LM-09 Biandronno (VA) Isolino Virginia - Camilla - Isola di San 

Biagio 
Lombardia 

10 IT-LM-10 Bodio Lomnago (VA) Bodio centrale o delle Monete Lombardia 
11 IT-LM-12 Cadrezzate (VA) Il Sabbione o settentrionale  Lombardia 
12 IT-PM-01 Viverone (BI)/Azeglio (TO) Vi.1-Emissario Piemonte 
13 IT-PM-02 Arona (NO) Mercurago Piemonte 
14 IT-TN-01 Ledro (TN) Molina di Ledro Trentino Alto Adige 
15 IT-TN-02 Fiavé (TN) Fiavé - Lago Carera Trentino Alto Adige 
16 IT-VN-04 Peschiera del Garda (VR) Belvedere Veneto 
17 IT-VN-05 Peschiera del Garda (VR) Frassino Veneto 
18 IT-VN-06 Cerea (VR) Tombola Veneto 
19 IT-VN-07 Arquà Petrarca (PD) Laghetto della Costa Veneto 

 
 
 

Table 1. List of inscribed Italian sites



24

It should be pointed out that in some cases in the pile-dwelling settlements on which research is currently being car-

ried out, excavation activity had already begun before the inscription, and that the area covered by the investigations 

represents a very small percentage of the extension of the settlements. Thus, in the face of a small loss of context, it 

should be highlighted the quantity and the extraordinary quality of the data collected, that allow to acquire fundamental 

elements for the protection, research and knowledge of the single settlement and more generally of the UNESCO site.

THE SITE MANAGEMENT STRUCTURE
The international level  

The “Prehistoric Pile Dwelling around the Alps” represents for Italy the 47th site on the World Heritage List 

UNESCO and the 4th of the sites defined as transnational or transboundary properties. In 2010, the Italian transna-

tional sites were only three (two of them located in Lombardy) and limited to the participation of only two States 

Party: Historic Centre of Rome, the Properties of the Holy See in that City Enjoying Extraterritorial Rights and San 

Paolo Fuori le Mura (Italy and Vatican City, 1980 and 1990, cultural site); Rhaetian Railway in the Albula/Bernina 

Landscapes (Switzerland and Italy, 2008, cultural site); Monte San Giorgio (Italy and Switzerland, 2010, natural site). 

In 2017, the transnational serial site “Venetian Works of Defence between the 16th and 17th Centuries: Stato 

da Terra–Western Stato da Mar” extended in Italy, Croatia and Montenegro. Unlike the pile dwellings, for Vene-

tian walls the promoting state is Italy. 

It is clear that in the Italian framework the “Prehistoric Pile Dwellings around the Alps “ are the most complex 

transnational UNESCO site because of the involvement, in addition to Italy, of five other States Parties, and for the 

large number of its elements (111).

From a legal point of view, the UNESCO Site of the pile dwellings enjoys the protection of the systems of the 

individual countries where the properties are located. The different national protection systems are then inte-

grated into an international management system through the ICG, which was formally established on the basis of 

a Memorandum of Understanding signed by all States Parties. 

The relationship with the other inscribed serial elements takes place through periodic international meet-

ings (usually two per year), which provide an important moment of sharing and comparison on organizational 

aspects and on fundamental issues: from conservation monitoring to protection, study and enhancement, and 

knowledge dissemination (Fig. 6).

The shift of the Presidency of the UNESCO site, entrusted in turn to one of the States Parties, represents an op-

portunity to strengthen the bonding among the National Working Groups and at the same time to empower indi-

vidual nations. In the Nomination Dossier, the time of the presidency was set at one year. The procedure started 

with Switzerland, followed by the other states in alphabetical order: Austria, France, Germany, Italy and Slovenia. 

During the first few years, it became clear that 12 months were a too short period to manage and coordinate 

actions and projects involving all sites. Therefore, a request was sent to the UNESCO Committee in Paris to extend 

the presidency to two years at the end of the first rotation. Since 2017, Switzerland held the presidency for the 

two-year period 2017-2018.

UNESCO del Ministero per i Beni e le Attività culturali), participated in the elaboration of the Candidacy Dossier and the Transnational 

Management Plan was formed for Lombardy by: Raffaella Poggiani Keller e Barbara Grassi (Soprintendenza per i Beni Archeo¬logici 

della Lombardia), Monica Abbiati (Regione Lombardia), Marco Baioni (Museo Civico Archeologico della Valle Sabbia, Gavardo); Daria 

Banchieri (Museo Civico Archeologico di Villa Mirabello, Varese); Claudia Mangani (Museo Civico Archeologico ‘G. Rambotti’, Desen-

zano); Nicoletta Martinelli (Dendrodata s.a.s., Verona); Stefano Rossi; Carlo Liborio e Maria Giuseppina Ruggiero (SCA-Società Coop-

erativa Archeologica, Milano); for Piedmont by: Filippo Maria Gambari (Soprintendenza per i Beni Archeologici del Piemonte), Franc-

esco Rubat Borel; for Veneto by: Luciano Salzani e Elodia Bianchin Citton (Soprintendenza per i Beni Archeologici del Veneto); for Friuli 

Venezia Giulia by: Luigi Fozzati e Serena Vitri (Soprintendenza per i Beni Archeologici del Friuli Venezia Giulia), Roberto Micheli; for 

Trentino Alto Adige by: Paolo Bellintani (Soprintendenza per i Beni Archeologici della Provincia Autonoma di Trento).    
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Italy, which held the presidency in 2015, will hold it again in 2025-2026.

“Palafittes” logo and international website
To create a coordinated, immediately recognizable and identifiable image of the site, the “Site Logo” and 

the international website were created.

Designed by the Swiss Coordination Group, the “Site Logo” has been made available to the entire UNESCO 

site through an agreement, signed by the individual states in order to regulate terms and conditions of use. 

It has been articulated into three types (Logo A, B and C) to be adopted for graphic design and integration as 

reported in the Manual of “Corporate Design” (Fig. 7).

The use of Logo A (with or without the website address) is allowed for all 111 elements inscribed in the seri-

al site. Logo B also involves the presence of the name of the inscribed element. Logo C is allowed for unenrolled 

pile-dwelling settlements, i.e. so-called “associated sites”. The use of the official World Heritage List logo, on 

the other hand, is a matter for each State Party and for Italy for the Italian National Commission for UNESCO13.

The international website (https://palafittes.org) is the reference point for the entire site, the shared space 

in which to find all institutional information from the application onward. It is possible to download attach-

ments in different formats, including the Dossier, the Management Plan and other dissemination materials. 

There are also information areas with thematic articles, insights and external links. It is available in the lan-

guages of different nations14.

13 www.unesco.it       

14 The Italian and Slovenian versions of the international website were funded under the Project “Le palafitte UNESCO del Garda. 

Progetto di studio e valorizzazione del patrimonio culturale 2019”, under the Lombardy Region Call “Invito alla presentazione di pro-

getti di miglioramento di sedi, strutture e attrezzature di istituti e luoghi della cultura e siti UNESCO-L.R. 25/2016-anni 2019 e 2020”, 

led by the municipality of Desenzano del Garda.  

Fig. 6. Outline of national and international relations.

The serial transnational UNESCO site in the heart of the alps 

Logo  BLogo  A Logo C

Fig. 7. Site Logo.
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The italian national level
From 2011 to June 2016, the coordination on the Ita-

lian part of the UNESCO site was carried out by the So-

printendenza per i Beni Archeologici della Lombardia, on 

whose territory there are 10 of the 19 sites. Since the be-

ginning of the Candidature, it has been actively coordina-

ting, establishing -as we have seen- a Technical-Scientific 

Secretariat that has maintained contacts with the ICG and 

the Archaeological Superintendencies of the regions in-

volved, which, in turn, coordinate with the Local Authori-

ties for protection, conservation and enhancement of the 

inscribed elements (Fig. 8). 

The role of National Referent for the Italian part was co-

vered from December 2011 to November 2013 by Raffaella 

Poggiani Keller, as Superintendent per i Beni Archeologici 

della Lombardia (Fig. 9); since January 2014 the position 

was then held by Filippo Maria Gambari, as Superintendent 

per i Beni Archeologici della Lombardia. 

The activities of the Lombardy Soprintendenza 

as the leadership of the Italian network took form 

in the coordination for the signing of the Memo-

randum of Understanding on 25 May 2012 at 

the Sala delle Colonne in the headquarters of the 

Soprintendenza in Milan (Fig. 10). The Memoran-

dum of Understanding was signed between the 

Ministero per i Beni e le Attività Culturali and all 

local authorities involved: Regione Lombardia, 

Regione Piemonte, Regione Veneto, Regione Fri-

uli Venezia Giulia, Provincia Autonoma di Trento, 

Province di Varese, Brescia, Cremona, Mantova, 

Verona, Padova, Torino, Biella, Novara, Porde-

none, Comuni di Biandronno, Bodio Lomnago, 

Cadrezzate, Varese, Manerba del Garda, Sirmio-

ne, Polpenazze del Garda, Desenzano del Garda, 

Lonato del Garda, Gavardo, Piadena, Cavriana, 

Monzambano, Peschiera del Garda, Cerea, Arquà 

Petrarca, Viverone, Azeglio, Arona, Ledro, Fiavé, 

Caneva, Polcenigo, Ente di Gestione delle Aree 

Protette del Ticino e del Lago Maggiore e Parco 

Regionale dei Colli Euganei. With this protocol, 

all the authorities have committed to coordinate 

and collaborate, each within their own compe-

tencies, for the protection, conservation and en-

hancement of the areas within the UNESCO site.  

Fig. 8. Diagram of the relations between the Secretariat 

Technical-Scientific and territorial institutions.

Fig. 10. Signature of the Memorandum of Understanding on 25 May 2012.

Fig. 9. On 9 September 2011 in the Laténium in Neuchâtel, 

representatives of the six states received the parchment 

of inscription in the UNESCO Heritage List.
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In May 2013, in agreement with all the signatories, the Soprintendenza archeologica della Lombardia 

submitted, as the Referring Subject (and Co-financer) and Beneficiary Subject, the Project “Development of 

the national part of the Management Plan of the transnational serial site “Prehistoric Pile Dwellings around 

the Alps”: first actions and feasibility studies” under the Call of Law 77/2006 F.Y. 2013, financed in 2014 and 

launched in 2015 (p. 55 ff.).

Since 2014, the Ministry has been marked by main structural reforms that have changed the organization 

of the Central and Peripheral Offices (DPCM 29 August 2014, n. 171); at the basis there is the distinction be-

tween the protection of cultural heritage assigned to the Soprintendenze and its enhancement assigned to 

the Poli Museali and autonomous Museums. 

The first step was the establishment in 2015 of Poli Museali on a regional basis, to which National Muse-

ums/Areas/Parks once managed by the Soprintendenze has been transferred. A further update of the places 

of culture entrusted to Regional Poli Museali is in DM 88/2018.

In 2016 (DM 23 January 2016, n. 44) the Soprintendenze per l’Archeologia, le Belle Arti e il Paesaggio (SA-

BAP) were established; they are organized in functional areas and structured on territorial basis with different 

articulation from region to region. 

The Reform has had a significant impact on the management system of the UNESCO site of the pile dwellings 

as follows below: 

Lombardia
- SABAP Como, Lecco, Monza e Brianza, Pavia, Sondrio e Varese: the three sites located in Varese Province 

(Isolino Virginia-Camilla-Isola di San Biagio a Biandronno, IT-LM-09; Bodio centrale o delle Monete a Bodio 

Lomnago, IT-LM-10; Il Sabbione o settentrionale a Cadrezzate, IT-LM-12); 

- SABAP Bergamo e Brescia: the four sites in the Province of Brescia (Lavagnone a Desenzano del Garda/ 

Lonato del Garda, IT-LM-01; San Sivino, Gabbiano a Manerba del Garda, IT-LM-02; Lugana Vecchia a 

Sirmione, IT-LM-04; Lucone a Polpenazze del Garda, IT-LM-05); 

- SABAP Lodi, Cremona e Mantova: he site in the Province of Cremona (Lagazzi del Vho a Piadena, ITLM-

06) and the two in the Province of Mantova (Bande-Corte Carpani a Cavriana, IT-LM-07; Castellaro 

Lagusello-Fondo Tacoli a Monzambano, IT-LM-08).

Piemonte
- SABAP per la Città Metropolitana di Torino: Viverone (IT-PM-01) the site that falls partly in the munici-

pality of Azeglio (TO) and of Viverone (BI); 

- SABAP per le Province di Biella, Novara, Verbano-Cusio-Ossola e Vercelli: the part of the Viverone site 

(Vi.1-Emissary IT-PM-01) that lies in the municipality of Viverone (BI); the Mercurago site in the munici-

pality of Arona (IT-PM-02) in the province of Novara.

Veneto
- SABAP for the provinces of Verona, Rovigo, and Vicenza: the three sites in the Province of Verona 

(Belvedere, IT-VN-04 and Frassino IT-VN-05 both in the municipality of Peschiera del Garda; Tombola 

di Cerea, IT-VN-06);

- SABAP for the provinces the metropolitan area of Venice and the provinces of Belluno, Padua and 

Treviso: the site in the Province of Padova (Laghetto della Costa in Arquà Petrarca, IT-VN-07).

Friuli Venezia Giulia
- SABAP of Friuli Venezia Giulia: the site of Palù di Livenza-Santissima (IT-FV-01) in the municipalities of 

Caneva and Polcenigo in the province of Pordenone. 

Autonomous Province of Trento
No change.

The serial transnational UNESCO site in the heart of the alps 
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To conclude the Project, submitted on Law 77/2006 F.Y. 2013, during the meeting of Co.Re. Pa.Cu. (Commis-

sione Regionale per il Patrimonio Culturale) on 17 November 2016 at the Segretariato Regionale of Lombardy, 

it was agreed that SABAP-CO-LC would continue reporting in continuity with the former Soprintendenza Ar-

cheologia della Lombardia15.

In February 2020, the new decree on the organization of the Ministry issued in December 2019 (DPCM 2 

December 2019, No. 169) came into effect16. In addition to the return of competence over tourism, resulting 

in the renaming of the Ministry (Ministero per i beni e le attività culturali e per il turismo), among the changes 

brought about by the new system and affecting UNESCO are the new name of the Poli Museali Regionali, 

which became Direzioni regionali Museali, and the establishment in Lombardy of SABAP for the provinces 

of Como, Lecco, Sondrio and Varese and SABAP for the provinces of Monza-Brianza and Pavia (Figs. 11-12).

In November 2019, because of his long and documented experience in the protection, research, preserva-

tion and enhancement of the Trentino pile-dwelling contexts, the Italian Working Group appointed Franco 

Marzatico (Director of the Soprintendenza per i beni culturali Provincia Autonoma di Trento) as the contact 

person for the Italian part of the UNESCO site17.

THE 2011 DOSSIER AND MANAGEMENT PLAN
In the Nomination Dossier submitted in 2010, the Management Plan of the Italian side is outlined in Vol. 

III18. In the final drafting, arranged following the ICOMOS visit in October 2010, the list of actions planned on 

the 19 candidate sites, and later enrolled, can be found in the Management Plan version 2.019.

The planned actions were structured on the individual elements, which in turn were grouped according to 

the geographical macro-areas of relevance. The areas of intervention refer to:

- protection and conservation: in general, from the standpoint of safeguarding sites, together with more 

incisive actions to strengthen the protection action (direct and indirect) on sites, it should be noted that the 

Waterlogged Wood Treatment Centre (SABAP-CO-LC) has acted as a reference point for the conservation of 

organic artifacts (wood and vegetable weaves);

- research and knowledge: on the research side, excavations under a ministerial concession have continued, 

which have enriched the framework of knowledge about the daily life of ancient pile-dwelling peoples;

- accessibility and fruition: particular attention in recent years has been dedicated to the opening of new 

museums (Museo delle Palafitte di Fiavé-TN) and to the strengthening of museum sections through rear-

rangement interventions that have improved the usability of spaces; just to give a few examples we can 

mention the Museo Civico Archeologico “G. Rambotti” in Desenzano del Garda-BS, the Museo Archeologico 

della Valle Sabbia in Gavardo-BS, the Platina Museo Archeologivo of Piadena Drizzona-CR, the Civico Museo 

Archeologico of Varese, the Museo Civico P.A. Garda at Ivrea-TO, the Civico Museo Archeologico at Arona-NO 

and the Museo Nazionale Atestino at Este-PD;

- in situ enhancement: in some cases, information points or small resting areas with light structures have 

been set up near the sites (as an example, the Viverone-BI site and the “emotional path” among the Garda 

15 The decision was communicated to the UNESCO Office of the Segretariato Generale, Servizio I - Coordinamento e affari inter-

nazionali, letter prot. n. 11872, 14.12.2016. DPCM 2 December 2019, n. 169       

16 DPCM 2 December 2019, n. 169, Regolamento di organizzazione del Ministero per i beni e le attività culturali e per il turismo, 

degli uffici di diretta collaborazione del Ministro e dell’Organismo indipendente di valutazione della performance) entrato in vigore il 

05.02.2020.      

17 The appointment was voted on at the meeting of the Italian Working Group on 19.11.2019 and communicated to the Segretariato 

Generale-Servizio I Coordinamento - Ufficio UNESCO, letter prot. 22529, 21.11.2019.       

18 Application Dossier 2009, vol. III, Chap. 7, pp. 83-90.       

19 Management Plan version 2.0, Ch. 7, pp. 249-263; for actions on sites: p. 257ff.    
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The serial transnational UNESCO site in the heart of the alps 

Fig. 11. The articulation of MiBACT offices until July 2016.
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Fig. 12. The articulation of MiBACT offices as of February 2020.
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morainic hills for the sites in the Mantova area) and work has been started on the construction of archaeo-

logical parks;

- communication: different modes of storytelling were experimented on this front, including the produc-

tion of documentaries and the use of new technologies. Extensive action has been taken to involve local com-

munities, making them aware of the cultural heritage in the territory and participating in the management 

and dissemination of knowledge. 

CONCLUSIONS
Since 2011, the UNESCO label has been accompanied by the actions already started  in some of the regis-

tered contexts, but it has also provided an opportunity to identify new and more effective tools for involvement, 

especially of local communities. All this came together in the design of the Italian part of the Management Plan 

(p. 177) in which the new Actions to be implemented in the coming years on the fundamental themes of protec-

tion, conservation and enhancement were included in order to maintain over time the Outstanding Universal 

Value for which the property was inscribed on the World Heritage List. Its elaboration has been carried out in 

close synergy with the International Management Plan 2019-2023. The projects planned for the Italian side have 

not been declined on individual elements but on the entire Italian series to strengthen the combined image of 

the 19 pile dwellings and to give a uniform response to issues of cross-cutting interest; at the same time, they 

constitute the reference points to which the managing bodies of the sites will have to look to for interventions 

on the cultural heritage.

The changes introduced by the Reform of the Ministry, combined with the multiplicity of stakeholders, have 

highlighted the need to equip the UNESCO site with a management structure capable of governing its elements 

but also the changes that may occur within the different institutions. For this very reason, one of the Actions of 

the Project presented on Law 77/2006 F.Y. 2013 (p. 71) was aimed at analysing the management systems of Ital-

ian UNESCO sites and transnational ones, in order to identify the most suitable form of management for the 19 

pile dwellings, distributed in 5 regions and with several stakeholders involved: from the Local Authorities where 

the inscribed element is located, to the institutions involved in protection, conservation, research and enhance-

ment. While this plurality of voices certainly represents an important opportunity for constant and productive 

confrontation, on the other hand it can be a critical element if the various components are not coordinated by 

a solid management structure capable of ensuring the specificity of the individual elements registered, while 

keeping the unified vision of the UNESCO site at the centre.
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INTRODUCTION 
The serial and transnational World Heritage Property “Prehistoric Pile Dwellings around the Alps” includes 

a sample selection of remains of prehistoric dwellings on lakeshores and marshlands in six countries around 

the Alps. Some 1000 sites are located around the Alps in Switzerland, Austria, France, Germany, Italy and Slo-

venia. Of these, 111 sites have been selected for nomination in accordance with precise criteria concerning 

the value, authenticity and integrity of the serial site. 

Definition 

The term ‘pile-dwelling site’ designates archaeological finds on lakeshores and riverbanks and in marsh-

lands, which have benefited from excellent preservation conditions. Most are remains of dwellings dating 

back to the period between 5000 and 500 BC – the beginning of rural civilisation. From a research point of 

view, these sites can be considered an exceptional archaeological and scientific source for the area around 

the Alps. The remains of dwellings in wetland areas provide evidence of major eras of world history. Dendro-

chronology allows us to date the remains of wood to the nearest year and paints a clear picture of how one 

period succeeded another. It therefore establishes an accurate chronological framework for central Europe. 

The serial world heritage property helps us to understand the complex processes which, over a period of 4500 

years, led to the formation of rural societies in central Europe. It also bears witness to the development of 

metallurgy over thousands of years, from copper to bronze to iron. 

Values 
The vast amount of knowledge we have gathered from Neolithic and Bronze Age pile dwellings is extraor-

dinary. There are hardly any comparable archaeological sites that give better results with regard to accurate 

dating, conservation of materials and natural scientific research. Vast quantities of well-preserved archaeo-

botanical and archaeozoological remains can be found beneath the ground water level. In a way, they are 

like major archives accessible to various natural sciences including biology, climatology, sedimentology and 

pedology. They help us enhance our knowledge of humankind’s relationship with its natural environment 

down through the ages. 

History of origins 

In 2004, the property was included in the World Heritage Tentative List for Switzerland by the Swiss govern-

ment. From the very beginning, the declared aim was to create a transnational serial property– and ensure full 

integrity – of these exceptional archaeological phenomena. Intense collaboration was initiated between the 

Swiss, Austrian, French, German, Italian and Slovenian authorities, with the aim of preparing a joint nomina-

tion. The year 2009 saw the completion of the nomination file. In accordance with the common procedures 

and guidelines based on the World Heritage Convention, each country is responsible for taking care of the 

conservation and general management of the property located within its territory. With their joint World Her-

itage candidature, the different national and regional governments in the participating countries express their 

commitment to the protection and preservation of the selected pile-dwelling sites and to the application of the 

defined archaeological standards. The basic responsibility for the protection and all types of management and 

actions with regard to individual properties must remain with the State Party concerned; these measures must 

be carried out by each State Party in accordance with its legislative and management systems.  

However, there is a need for additional management collaboration. For this reason – and in accordance 

with the Operational Guidelines for the Implementation of the World Heritage List – an International Coor-

dination Group has been established. The activities of this group and their implementation are decided and 

approved by all States Parties within this framework. The States Parties commission the International Coor-
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dination Group to further develop the management and action plan as an evolving management instrument. 

The commitment of the participating States Parties to the coherent management of the property is expressed 

in this mandate. It guarantees best practice and management rules for common issues concerning the World 

Heritage status of the selected component parts. 

   

MANAGEMENT COMMITMENT BETWEEN THE STATES PARTIES 
At an international level the Bundesamt für Kultur / Office fédéral de la culture / Ufficio federale della 

cultura (Switzerland), the Bundesministerium für Unterricht, Kunst und Kultur (Austria), the Ministère de la Cul-
ture et de la Communication, Direction generale des patrimoines (France), the Wirtschaftsministerium Baden-
Württemberg (Germany) and the Bayerisches Staatsministerium für Wissenschaft und Kunst (Germany), the 

Ministero per I Beni e le Attivita Culturali (Italy) and the Ministrstvo za kulturo (Slovenia), hereafter referred to 

as the Parties jointly submit the serial transnational property of the Prehistoric Pile Dwellings around the Alps. 

With this Management Commitment they declare their common will to actively participate in the International 

Coordination Group, to observe its rules and to preserve the transnational site in accordance with the obliga-

tions of the World Heritage Convention. 

 

The six States Parties  

• recognise that the property of the Prehistoric Pile Dwellings around the Alps is jointly submitted by 

the States Parties of Switzerland, Austria, Germany, France, Italy and Slovenia, 

• look forward to continuing their cooperation for the benefit and success of the common property 

and to protect and conserve this common heritage of outstanding universal value, 

• note the Operational Guidelines for the implementation of the World Heritage Convention, 

• recognise the importance of – and need for – joint management in order to put in place practical 

actions in all participating countries, 

• agree to support Switzerland as the lead of the serial property and host of the International Coordi-

nation Group’s secretariat by co-funding the work of the secretary and providing basic funding for 

common projects,  

• recognise, however, that further developments and joint projects are to be funded by voluntary 

contributions by the States Parties,  

• aim for sustainable conservation of these archaeological phenomena, to monitor its outstanding 

universal value and to balance the gaining of knowledge with its integral protection (by applying 

adequate scientific archaeological measures and standards),  

• strive to preserve the archaeological remains of prehistoric pile dwellings and to enhance the knowl-

edge gained as an element of collective memory and cultural identity and 

• aim to reinforce awareness of cultural heritage issues in general and of the quality and extraordi-

nary character of this transnational serial heritage site in particular. 

 

MANAGEMENT STRATEGY  
The strategy for implementing the management plan and the common objectives is to develop a system that 

is appropriate to the different legal and administrative levels and their specific competences. This involves es-

tablishing a three-tiered Master Plan, covering international, national and regional/local actions and measures. 

 

Within this management strategy, each stakeholder fulfils its legal and administrative tasks and may ben-

efit from – and participate in – the coordination network within the property as a whole. At each level, ad-

equate measures and actions are developed and implemented. At international level, the work is focused on 
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the development of common standards, the exchange and divulgement of research and on capacity build-

ing. At local level the concerns might be the technical details of a very specific intervention for protection. 

However, local managers – being informed about similar projects in other countries – may benefit from the 

prehistoric pile-dwelling network for gathering experience and knowledge from other sites. 

AIMS
The inscription on the World Heritage list and collaboration within the serial property shall enhance its 

protection and conservation and facilitate the exchange of experiences and knowledge among experts and 

other stakeholders. It shall raise awareness of the need to preserve the prehistoric pile-dwelling sites and 

support sustainable educational and promotional projects informing the public of the outstanding archaeo-

logical heritage. It will help to ensure that any possible use of the property does not adversely impact its 

value, integrity or authenticity. 

The components selected for the serial transnational nomination Prehistoric Pile Dwellings around the 
Alps are well defined and legally protected and recognised archaeological sites. Following the rules estab-

lished by the different national/regional legal frameworks, they are managed by competent authorities that 

decide on protection measures, enforce legal protection in administrative procedures, publish and jointly 

research, and strive to raise awareness of the heritage value of the individual sites. 

Prehistoric pile-dwelling sites are a unique archaeological heritage. Through cautious management of all 

prehistoric pile-dwelling sites (including nominated components of the serial property and associated sites) 

a balance must be found between two crucial goals. Namely, between the gaining of knowledge on the ar-

chaeological phenomenon through research and the exhibition of finds and other, awareness-raising commu-

nication measures on the one hand and the integral conservation without any intervention of invisible (and 

in some cases inaccessible) sites on the other. 

In a first step, the management plan for the property must therefore ascertain whether local responsi-

bilities to protect and conserve each component are adequately performed. Secondly, it must enhance and 

implement actions and measures (concerning the property) that contribute to the World Heritage objectives 

and are ecologically and culturally sustainable. And thirdly, it must ensure horizontal and vertical coordination 

and exchange between all States Parties and their national, regional and local authorities and communities. 

International Management Plan
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OBJECTIVES AND PRINCIPLES 
Common objectives must be adopted for different areas of activity to serve as principles and guidelines direct-

ing the international, national and regional/local actions amongst all partners in the participating States Parties. 

In order to gain maximal coherence with World Heritage principles, five C’s have been chosen based on UNESCO’s 

strategy according to the Budapest Declaration on World Heritage (WC02/CONF.202/25,9) to define the areas of 

activity and common management objectives. An additional C for coordination heads off the list of objectives. 

  

Coordination Ensure coordination between all stakeholders involved in the nomination 
1. All authorities and stakeholders involved are coordinated. The flow of information is free and transparent. 

2. International, national, regional and local experts involved in the World Heritage property and the con-

servation of prehistoric pile-dwelling sites together form a high-performance network. 

3. Effective administration of the International Coordination Group contributes to the excellent management 

of the property. 

4. The International Coordination Group works efficiently in a spirit of open exchange, respect and mutual 

friendship. 

 

Credibility Strengthen the credibility of the World Heritage List 
1. The property Prehistoric Pile Dwellings around the Alps aims to achieve excellence regarding management, 

protection and conservation. 

2. The obligations of the World Heritage Convention and the rules of the Operational Guidelines are fully 

respected. 

3. All authorities involved actively contribute to the smooth functioning of the World Heritage system. 

 

Conservation Ensure effective conservation of the World Heritage property 
1. The outstanding universal value and the authenticity and integrity of the serial transnational nomination 

are maintained. 

2. Archaeological excavations in the individual components of the serial site shall only be undertaken if 

parts of the archaeological substance are in danger of being destroyed and this cannot be avoided. Archaeo-

logical excavations are also permitted if a better understanding of the extent and composition of the assumed 

archaeological substance in the ground will serve to provide long-term protection for the site. Excavations for 

teaching and research purposes should be undertaken only in exceptional, well-founded cases. 

3. Any inevitable ground intervention may be extended in order to facilitate the study of the finds and 

features uncovered. 

4. Documentation and record-keeping safeguards the historical information whose sources are destroyed 

by the investigation itself. 

5. Any results of the archaeological investigations must be evaluated and published. In the interest of sci-

entific endeavour, the publication is as significant as the excavation work and its records. 

 

Capacity building Promote the development of effective capacity-building measures 
1. Any insight and new results pertaining to the conservation of pile-dwelling sites are shared. 

2. The existing or acquired know-how is enhanced through ongoing joint discussion and effort. 

3. The network of experts connected to the World Heritage site is recognised as a centre of competence 

for prehistoric wetland archaeology. 

4. Any professional research on the archaeological pile-dwelling phenomenon is – wherever possible – 

supported, for instance by providing access to data and information.  
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Communication Increase public awareness, involvement and support through communication and education 
1. The World Heritage status of the property is adequately marked and promoted on site. 

2. The common communication strategy increases the broad understanding of the need for protection of 

the pile-dwelling sites and their outstanding universal value. 

3. The World Heritage site “Prehistoric Pile Dwellings around the Alps” and its value are well known among 

national, regional and local decision makers. 

4. The offers for visitors to experience and use the property are sustainable. 

5. The transfer of knowledge between the guardians of the cultural heritage and education providers is 

fully functioning. 

 

Communities Involve the local communities 
 1. People living close to the property are informed about the World Heritage. They are aware of the out-

standing universal value of the site and its serial nature. They are proud of having it in their communities and 

of its being part of the international property. 

2. Local agents have access to the international Prehistoric Pile Dwellings around the Alps network. 

3. Local decision makers are involved in on-site actions. 

 

INSTRUMENTS AND STRUCTURE 
International management framework 

To make the complex serial site manageable through an efficient structure, the six States Parties have es-

tablished a common management system implemented at three levels. 

 

• The International Coordination Group (ICG) regroups experts and representatives from each State 

Party and is responsible for actions concerning the whole serial property, 

• where necessary, National Coordination Groups comprise the regional and local entities in each 

country, following the national implementation of the measures approved by the International Co-
ordination Group and developing specific national actions that might be of no relevance for other 

countries due to different legal and administrative systems, 

• the national/regional/local entities are responsible for the individual site management, for imple-

menting the international and national measures on site and developing special, individual site ac-

tions depending on the need and state of conservation of the individual component part. 

 

These bodies act according to the management principles set out in the Management Plan at each level: 

 

International  

International Coordination Group [see chapter 2]

National 

Switzerland [see chapter 3.1.-3.3]

Austria                [see chapter 4.1-4.3]

France               [see chapter 5.1-5.3]

Germany [see chapter 6.1-6.3]

Italy   [see chapter 7.1-7-7]

Slovenia  [see chapter 8.1-8.3]

Regional

Switzerland [see chapter 3.4]

Austria   [see chapter 4.4]

France  [see chapter 5.4]

Germany [see chapter 6.4]

Italy   [see chapter 7.1-7.7]

Slovenia  [see chapter 8.4]

International Management Plan
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This breakdown from the international to the individual site management ensures the effective and co-

ordinated management of each component part within the collective framework of the nomination. With 

regard to concrete actions and resources, each regional body is responsible for a limited number of sites only, 

making the serial property manageable. The outline of this management system is in accordance with the 

recommendations made by the international expert meeting on World Heritage and serial nominations and 

properties (Ittingen, Switzerland, 25th–27th February 2010) and approved by the World Heritage Committee at 

its 34th session in Brasilia in 2010 (decision 34.COM/9B). 

 

International coordination group (ICG) 
In order to coordinate the management of the transnational serial property on an operational level in 

accordance with the Management Commitment, an International Coordination Group (ICG) has been es-

tablished. It is responsible for the operational coordination of the property. The rules and functioning of the 

International Coordination Group have been approved and acknowledged by all participating States Parties. 

 

Mission statement 

The transnational and serial site “Prehistoric Pile Dwellings around the Alps” has been inscribed on the 

list of UNESCO World Heritage sites since 2011. Due to the extraordinary preservation of organic materials 

and its wealth of finds, the property provides a unique insight into 4500 years (5000–500 BC) of everyday life, 

craftsmanship, mobility and economy of the earliest agrarian societies. 

The countries participating in the World Heritage site, i.e. Switzerland, Austria, Germany, Italy, Slovenia 

and France, are represented in the International Coordination Group (ICG). It is committed to researching 

this cultural heritage in transnational cooperation, to preserve it for future generations and to familiarise the 

public with the extraordinary value of these settlements. One of its central tasks is to coordinate measures to 

protect, research and promote this almost invisible heritage. It is of particular concern to create awareness 

of the unifying elements of this common world heritage at a local, regional and international level, to enable 

people to participate in it and to promote respectful coexistence through science, education and cultural 

exchange, in agreement with the spirit of the World Heritage Convention. 

 

Objectives of the ICG 

The International Coordination Group is responsible for the international joint management of the serial 

transnational property. It ensures compliance with obligations under the World Heritage Convention relating 

to the property Prehistoric Pile Dwellings around the Alps. It also lends support to its members for the conser-

vation and management of component parts of the property. The ICG coordinates cross-border management 

and the network of national, regional and local bodies concerned. Moreover, it contributes to the general 

presentation of the property to the public, in accordance with a common action plan. 

 

Tasks and competences 

1. Coordination 
The ICG coordinates the management of the serial property. Together with the national authorities and 

the States Parties’ permanent delegations to UNESCO it acts at an international level as the contact body for 

the World Heritage Centre and the World Heritage Committee for all queries relating to the serial site. It ob-

tains and coordinates information from the administrations of States Parties on any public or private initiative 

relating to the component parts of the serial property of which it is made aware. It coordinates and imple-

ments common actions and projects, which are determined by way of a Management Plan that is regularly 

reviewed. 
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2. Credibility 

The ICG aims to observe and preserve the transnational site in accordance with the obligations of the 

World Heritage Convention. In order to gain maximal coherence with World Heritage principles, the five C’s of 

the UNESCO strategy according to the Budapest Declaration on World Heritage (WC-02/CONF.202/25,9),with 

an additional C for Coordination, form the basis of the collaboration within the ICG framework.  

These structures are a basic component of the measures put in place by the ICG and are fully integrated 

in its daily work.  

 

3. Conservation of the Property 
The ICG keeps itself permanently appraised of the state of conservation of the archaeological sites that are 

part of the property Prehistoric Pile Dwellings around the Alps. It serves as a platform for the presentation, 

discussion and evaluation of conservation problems, and for the methods of managing and monitoring the 

property. At its meetings, the Coordination Group discusses the state of conservation of any component part 

of the serial site and any planned operations that could potentially damage parts of the serial property and 

archaeological measures that may be put in place. It may make observations and suggestions relating to the 

conservation of component parts of the property and their surroundings for the attention of the State Party 

in which the property is situated (upon consultation with the State Party concerned).  

4. Capacity Building 
In particular, it ensures that regular monitoring is carried out in accordance with high scientific standards. 

It may make observations and suggestions relating to the conservation of a property and its surroundings for 

the attention of the State Party in which the property is situated (upon consultation with that State Party). 

Also, it can issue general recommendations (‘best practice’). 

At the request of a State Party to the World Heritage Convention, the Coordination Group will examine the 

possibility of expanding the serial inscription. It gives its opinion on any proposal to expand the transnational 

serial inscription and assists with any inscription procedure if the State Party concerned so wishes. 

 

5. Communication 
The International Coordination Group promotes and supports the presentation of the property inscribed. 

It encourages initiatives intended to contribute to the international recognition of the archaeological phe-

nomenon of prehistoric pile dwellings. It also encourages scientific research in this field of archaeological 

expertise and publishes an annual report on its activities. 

 

6. Communities 
The ICG ensures horizontal and vertical coordination and exchange between communities and the na-

tional, regional and local authorities. It initiates and supports local involvement of stakeholders and serves as 

the point of contact.  

 

Composition  

Delegations and Decisions 

The members of the International Coordination Group are the States Parties’ delegations. Each State Party 

has a single vote and only the States Parties’ delegations have the right to vote. The delegations are preferably 

composed of experts in the field of archaeological research on wetland pile dwellings and of representatives 

of the States Parties to the Convention (specialising in cultural World Heritage). 

International Coordination Group decisions concerning its tasks, actions and working methods are taken 

International Management Plan
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by a simple majority of votes and require a quorum of at least two thirds of all States Parties present. Before 

publication of any document in the name of the ICG, it must be informed and at least two thirds of delega-

tions have to be in agreement. 

 

Third parties, in particular the representatives of the World Heritage Advisory Bodies, World Heritage 

Centre and other interested States Parties, may be invited by States Parties to attend ICG meetings. They will 

be invited mainly for their special expertise in the specific subjects that are to be dealt with at the meeting(s) 

in order to make a contribution on a consultative basis. 

 

The working language of the Coordination Group is English. 

 

Structures And Procedures 

Presidency 

The International Coordination Group is chaired by a State Party. The presidency changes on a two-year 

rotation. It is allocated in alphabetical order of the States Parties’ names in English, starting with Switzerland. 

The president is nominated by the State Party in charge during that particular period.  

 

 

Secretary 

The International Coordination Group and the participating Swiss cantons have assigned the management 

of the secretariat to the Swiss Archaeology Society (Archäologie Schweiz / Archeologie Suisse / Archeologia 
Svizzera). For its objectives, organisation and funding at an international level see below. 

 

Biannual Meetings 

The International Coordination Group holds two general meetings per year. These ordinary meetings also 

include scientific excursions and are organised by the presidency country. Extraordinary meetings may be 

requested by any State Party at any time.  

The costs of attending International Coordination Group meetings are covered by the individual State 

Party concerned; where applicable, guests’ expenses are paid by the State Party that has issued the invitation. 

 

Management Plan 

The International Coordination Group implements and regularly updates the international Management 

Plan. Projects and actions can be proposed by any member and may concern only some or all of the partici-

pating States Parties. The members strive to allocate contributions to the ICG’s actions and projects. In order 

The presiding State Party: 

- organises, prepares and convenes the annual meetings in cooperation with the secretary   and sets 

the agenda in consultation with other members,  

- promotes the actions of the Coordination Group and  - publicly represents the World Heritage site.  

- with the support of the secretary it is responsible for the annual report. 

 

The president as its representative: 

- chairs the meetings 

- works in close collaboration with the secretary and is the official spokesperson for the transna-

tional site.  
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to enhance international synergies and coordination, the ICG regularly considers national and regional/local 

action plans submitted by its members. 

 

Annual Report 

The president draws up the annual report of the International Coordination Group. The report presents 

the activities of the Coordination Group and any information on the individual properties in the serial prop-

erty or its associated sites. It is based on national reports submitted to the president by the States Parties in 

advance. 

 

Periodic Report 

The president draws up a periodic report of the International Coordination Group which must be sent to 

the UNESCO World Heritage Committee every six years. It is based on the annual reports and national reports 

submitted to the president by the States Parties in advance. 

   

Projects 

Short-term projects can be set up to support, specify and evaluate the ongoing work.Any such project 

must be presented and approved in accordance with the usual voting modalities by an ICG meeting. A project 

leader must be appointed and the specific objectives, the budget and a financial concept have to be drawn 

up and approved by the assembly. 

 

Funding 

The ordinary tasks of the secretariat are financed by minimal funding guaranteed by Switzerland as the 

leading Party in the World Heritage nomination project, and by contributions from the other five States Par-

ties. The size of each contribution depends on the number of the World Heritage sites in the country con-

cerned. The funding serves first and foremost to run the ICG secretariat (running costs and employment of a 

secretary charged with the tasks mentioned above) and to cover the basic costs of implementing the projects. 

 

Dissolution 

The International Coordination Group will automatically be dissolved in the event of the exclusion of the 

serial property from the World Heritage List. 

By signing the nomination file, the States Parties have committed to the obligations of the Management 

Commitment and to the rules of the International Coordination Group. 

 

Secretariat 
The secretariat supports the International Coordination Group at international level and the Swiss Coordi-

nation Group at national level. 

 

The secretariat works closely with the president of the ICG and the secretary submits annual reports to 

the Group. Since Switzerland is the lead Party in the World Heritage property, the secretariat is located in 

Switzerland. The secretary’s employment is regulated in accordance with Swiss law. 

 

International Management Plan
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The seat of the secretariat currently coincides with the seat of the Swiss Archaeology Society: 

 

Swiss & International Coordination Group UNESCO Palafittes 
c/o Archäologie Schweiz 

Petersgraben 51 CH-4051 Basel 

P  +41 (0)61 261 30 91 

M  +49 (0)160 98 202 101 

E  info@palafittes.org 

RESOURCES 
The six States Parties agree to facilitate and back the international coordination by financial contributions 

to cover the running costs of the secretariat and to run common projects as approved by the ICG meetings. 

Additional actions and projects of the International Coordination Group must be financed by voluntary con-

tributions made by its members or through other third-party funding following the decisions of the Interna-

tional Coordination Group. 

 

In accordance with the Swiss Management Commitment of 30th November 2010, Switzerland, as lead 

party in the World Heritage site nomination, assures the funding for the secretariat with a minimum annual 

budget of 41,000 CHF for both national and international coordination tasks. This amount is contributed by 

the participating cantons according to the number of component parts, amounting to 730 CHF per site. This 

sum is made up of 530 CHF intended for the international work and 200 CHF to fund the coordination within 

Switzerland. 

 

In order to strengthen the management and coordination of this World Heritage property the other five 

State Parties, which take part in the World Heritage property “Prehistoric Pile Dwellings around the Alps” 

(AT, DE, FR, IT, SLO) agree to provide funding. Austria, Germany, France and Slovenia contribute annually in 

 The secretariat’s ordinary tasks at an international level consist of: 

- supporting the information flow among all International Coordination Group members by collect-

ing any incoming information and sharing it with all members of the International Coordination Group 

- tracking and coordinating the measures put in place by the International Management Plan 

- assisting the president in updating and implementing the Management Plan 

- preparing the documents for the ICG’s biannual meetings in cooperation with the president 

- taking the minutes and archiving any records on the decisions made at the biannual meetings of 

the ICG  

- compiling the annual report in collaboration with the president 

- administering the World Heritage site’s websitewww.palafittes.org 

- managing the “palafittes” logo and the official UNESCO logo in close cooperation with the national 

representatives 

- updating the international database of pile-dwelling sites 

- keeping the accounts for the International Coordination Group 

 

The secretariat’s ordinary tasks at a national level are part of the National Management plan of 

Switzerland (see chapter 3) 



47

accordance with the number of World Heritage sites in their particular territories (commitment letters see 

appendix) and on basis of the allocation mentioned above. Italy contributes via projects funding, also in ac-

cordance with the number of World Heritage sites on their territory. This regulation is valid for the duration 

of the MP 2019-2023 and will be discussed and adjusted in the frame of the next revision. 

 

Regular revisions of the management plan will also include the amount per site, which can be increased as 

required. For the time being, the distribution of costs is defined as follows: 

Accounts will be kept in accordance with standard basic bookkeeping principles and their annual revision 

will be guaranteed by Switzerland, i.e. by the Swiss Coordination Group and its board, since Switzerland is the 

lead party in the World Heritage site nomination and the secretariat is located in Switzerland. 

   

MASTERPLAN AND MEASURES 

ICG (= 85% of the workload, or 21.5 hours out of a three-day week)   SCG (= 15% of the workload, or 5 hours out of a three-day week)  TOTAL (100%) 
Secretariat  

Country  Sites  Per site (CHF)  TOTAL (CHF)  Sites  Per site (CHF)  TOTAL (CHF)  TOTAL (CHF)  

AT  5  530  2.650        2.650  

DE  18  530  9.540        9.540  

FR  11  530  5.830        5.830  

SLO  2  530  1.060        1.060  

CH  56  530  29.680  56  200  11.200  40.880  

TOTAL (CHF)      48.760      11.200  59.960  

IT  19  Funding of projects and additional actions 
of the ICG (see annually budget plan)  

      10.070  

 

IN-1   COORDINATION  Timeframe  

IN-1.1  Define the ordinary tasks of the International Coordination Group and its different structures    

Aims  Clarify the assignment of tasks and competences of the ICG for internal coordination and communication and as a 
mechanism for external communication.    

  

Actions  1. Analyse the existing situation  
2. Define tasks and competences  
3. Implement common agreements concerning the tasks and competences of the ICG  

2019-2020  

Resources  Within the ordinary budget    

IN-1.2  Establish a fundraising concept and define possible strategic partnerships    

Aims  Explore possibilities of fundraising and strategic partnerships with private and public third parties in order to augment 
the ICG’s finances and to enhance the potential outcomes of specific projects.  

  

Actions  1. Develop concept for projects and actions with potential of third party financing and / or partnerships.  
2. Individualize potential third parties (private sector, foundations, etc.).  
3. Produce fundraising support.  
4. Launch fundraising  

Ongoing  

Resources  Within the ordinary budget    

IN-1.3  Communication concept    

Aims  The flow of communication and information within the ICG works perfectly. Everybody is informed about the areas of 
work and networks of all members of the ICG and can adapt their communications to these circumstances  

  

Actions  1. Analyse the existing situation by means of a formal and qualitative analysis  
2. Work out a concept for an efficient internal communication system  
3. Work out and implement concrete measures  
4. Extend the project to include external communication and the World Heritage property network  

2019 -2023  

Resources  Within the ordinary budget     
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IN-2 CREDIBILITY  Timeframe  

IN-2.1  Draw up a common mission statement    

Aims  The ICG follows a concept of supporting internal cooperation and external communication    

Actions  1. Analyse the existing situation  
2. Draw up a mission statement for the Group with its aims and topics  
3. Implement the mission statement as a basis for internal discussion and cooperation 4. 4. Disseminate the mission 
statement externally  

2019-2020  

Resources  Within the ordinary budget    

IN-2.2  Support interested States Parties in preparing nominations of underrepresented prehistoric under-wateror wetland 
sites  

  

Aims  According to the aims of the Global Strategy and the discussions concerning the Future of the World Heritage 
Convention, outstanding sites of underwater cultural heritage may enhance the thematic representativity of the World 
Heritage List. The knowledge and experience gained in preparing the pile-dwelling nomination is shared and contributes 
to further successful nominations of outstanding universal value on one hand and to the representativity of the World 
Heritage List on the other.  

  

Actions  No particular actions. The presidency of the International Coordination Group is considered the ‘focal point’ for any 
contacts; it tries to answer all queries from other States Parties and coordinates any possible further support.  

Ongoing  

Resources  Within the ordinary budget    

 

IN-3 CONSERVATION  Timeframe  

IN-3.1  Pilot project involving common monitoring indicators    

Aims  The monitoring indicators are further improved and broadly implemented.    

Actions  1. Specific pilot sites are selected for each indicator/group of indicators, taking into account the results of the 
international project Interreg IV.  

Ongoing  

 2. The timeline and indicators are set and defined.  
3. Indicators are evaluated (and potentially adjusted), the results may be published.  

 

Resources  Within the ordinary budget    

IN-3.2  Monitoring of the overall phenomenon (World Heritage site)    

Aims  The gathering of comprehensive information on the state of conservation and preservation for all prehistoric pile-
dwelling sites around the Alps enhances the insight into development processes of the sites and their state of 
conservation.  

  

Actions  1. Define a joint concept of overall monitoring.  
2. Implement and evaluate the monitoring concept.  
3. Publish the results.  

Ongoing  

Resources  Within the ordinary budget    

IN-3.3  Enhancement of the coordination between nature and heritage protection schemes    

Aims  – Improved protection of pile-dwelling sites.  
– An integrated approach for nature and heritage protection schemes.  
– Sharing of best practice and experiences.  
– Joint communication of the natural and archaeological value of the sites.  

  

Actions  1. Analyse the existing situation at all sites.  
2. Individualise best practice and good examples.  
3. Define the necessary actions site by site and set priorities.  
4. Implement measures at individual sites.  
5. Monitor.  
6. Evaluate.  

Ongoing  

Resources  Within the ordinary budget    
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IN-4 CAPACITY BUILDING  Timeframe  

IN-4.1  Publish a best-practice catalogue    

Aims  All the latest information available on conservation methods and results concerning piledwelling sites is 
accessible online for the experts in all States Parties.  

  

Actions  1. Run a workshop or roundtable to create an open document for best practice  
2. Open document management section on a web platform (IN-1.7.2).  
3. Consider hard-copy publication.  

2020-2023  

Resources  Actions 1 and 2 within ordinary budget; action 3 with extra funding from voluntary contributions made by States 
Parties; fundraising will be necessary (action 3)  

  

IN-4.2  Round table about conservation methods    

Aims  Organise a round table of international experts on pile dwellings to discuss conservation methods and publish 
proceedings.  

  

Actions  1. Mandate the project.  
2. Develop a concept.  
3. Approve the concept.  
4. Ensure funding.  
5. Implement and run the project.  

2019-2024  

Resources  Extra funding required; partially covered by voluntary contributions made by States Parties but additional 
fundraising will be necessary  

  

 
IN-5 COMMUNICATION  Timeframe  

IN-5.2  Joint webpage     

Aims  Creation of a platform for popular and scientific questions about pile dwellings and an overview on possibilities to 
see artefacts from the sites  

  

Actions  1. Revision of the existing webpage palafittes.org  
2. Integration of the “palafittes guide” app  
3. Translation into Slovenian and Italian   

2019-2020  

Resources  Actions 1 and 2 financed by App Fond; action 3 requires extra funding by voluntary contributions from States 
Parties; fundraising will be necessary  

  

IN-5.3  Development of sustainable visitors’ information concept    

Aims  The outstanding universal value of the serial property is easily recognisable to visitors; they are guided around 
sites/museums and can sustainably experience the Prehistoric Pile Dwellings around the Alps.  

  

Actions  1. Evaluate the existing interpretations presented in museums and developing ‘visit  
indicators’ and assessing all sites.  

2. Produce background paper on World Heritage values, and the values of the  site for coordinated 
communication in all States Parties and institutions   

3. Organise information meetings at national/regional levels with all stakeholders involved (museums, 
universities, communities, other institutions) and develop a coordinated system of communication and for the 
raising of public awareness.  

4. Define additional actions, supports, possibilities and requirements at a regional level.  
5. Connect regional outcomes with the joint international concept.  
6. Implement the concept.  

Medium term  

Resources  Extra funding is required, partially covered by voluntary contributions from States Parties, but fundraising will be 
necessary  

  

IN-5.4  
  

Development of an international database of scientific publications on prehistoric pile dwellings    

Aims  The International Coordination Group makes available a database of all scientific publications on prehistoric pile 
dwellings and their conservation  

  

Actions  1. Check feasibility and potential.  
2. Define a concept for the database and its objectives, responsibilities and administration.  
3. Seek collaboration with universities and other research centres as well as ICCROM.  
4. Define procedures and responsibilities.  
5. Produce and publish the database.  
6. Administer the database.  

2019-2020  

Resources  Within the ordinary budget; extra funding partially covered by voluntary contributions from States Parties but 
fundraising will be necessary  
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APPENDIX 
Swiss management commitment of 30th november 2010 

Between 

• The Federal Office of Culture (Bundesamt fur Kultur, Switzerland) 

• The participating cantonal archaeological services of Switzerland (Kantonsarchäologie Aargau, 

Archäologischer Dienst des Kantons Bern, Service archéologique de l’Etat de Fribourg, Service can-

tonal d’archéologie Genève, Kantonsarchäologie Luzern, Office et musée cantonal d’archéologie de 

Neuchâtel, Fachstelle fur Archäologie Nidwalden, Kantonsarchäologie St. Gallen, Kantonsarchäolo-

gie Schaffhausen, Amt fur Kultur Schwyz, Kantonsarchäologie Solothurn, Amt fur Archäologie Thur-

gau, Archéologie cantonale vaudoise, Kantonsarchäologie Zug, Kantonsarchäologie Zurich) 

• The Swiss Archaeological Society AS (Archäologie Schweiz / Archéologie Suisse / Archeologia 

Svizzera) 

• The Association Palafittes 
 

Concerning the common management of the joint World Heritage serial transnational nomination ‘Prehis-

toric Pile Dwellings around the Alps’ on international and national level. 

 

The Federal Office of Culture, the participating cantonal archaeological services of Switzerland of Switzer-
land, the Swiss Archaeological Society and the Association Palafittes, according to the framework set out in 

the Management Plan of the nomination Prehistoric Pile Dwellings around the Alps 

 

• look forward to continue their cooperation for the benefit and success of the property Prehistoric 
Pile Dwellings around the Alps, 

• note the Operational Guidelines for the implementation of the World Heritage Convention, 

• recognize the importance of – and need for – joint management in order to guide practical actions 

in all participating regions and countries.  

 

The Federal Office of Culture, the participating cantonal archaeological services of Switzerland and the 

Swiss Archaeological Society 
• establish a Swiss Coordination Group to implement all national measures, projects and actions on 

national level.  

 

The Swiss Archaeological Society 
• establishes a secretariat to coordinate the nomination Prehistoric Pile Dwellings around the Alps on 

international and national level after inscription of the property as World Heritage. 

 

IN-6 COMMUNITIES  Timeframe  

IN-6.1  Organisation of conferences for politicians and local decision makers    

Aims  Local communities are constantly informed about and involved in World Heritage issues, thus enhancing the state 
of conservation of the property.  

  

Actions  1. States Parties continue to organise regular information meetings and conferences with local communities and 
decision makers to guarantee coordination between the (international) activities and local needs and points of 
view.  
2. The results of these meetings (both opportunities and difficulties) are brought up and discussed within the 
International Coordination Group.  

Ongoing  
  

Resources  Within the ordinary budgets of States Parties and regional institutions    
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The participating cantonal archaeological services 
• assure the financing of this secretariat by a minimum amount of yearly 41,000 Swiss Francs as fore-

seen in the Management Plan and the enclosed annex.  

 

The Association Palafittes 
• assures to hand over the current tasks after inscription – ensuring continuity and knowledge transfer. 

 

This Committment has been formally approved and signed by the Swiss Federal Office of Culture, the con-

cerned Swiss Cantons, the Swiss Archeological Society and the Association Palafittes. 

International Management Plan





53

THE PATH OF THE PROJECT: 
FROM THE SUBMISSION 

TO THE IMPLEMENTATION 
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The Project “Elaboration of the national part of the Management Plan of the transnational serial site 

“Prehistoric Pile Dwellings around the Alps”: first actions and feasibility studies” was submitted on the Call 

for proposals of Law 20 February 2006, n. 77, F.Y. 2013, CH. 7305, approved by Ministerial Decree 26/08/2014 

and registered at the Court of Auditors on 08/10/20141. 

The total amount of the project was € 250,000.00, divided into € 221,000.00, as the amount of funding 

granted, and € 29,000.00, as the co-financing share (equal to 11.6% of the total amount of the intervention), 

consisting of human, instrumental and financial resources.

The co-financing share had been made available from the funds of the 2013-2015 Three-Year Plan, Annu-

ality 2013 (prot. n. 5222, 06.05.2013) by the Soprintendenza Archeologia della Lombardia, identified as the 

Referring Party for the project in the Act signed by all the signatories of the Memorandum of Understanding 

of 25 May 2012.

As indicated in the Work Plan submitted, the main purpose was the development of the Italian part of the 

Management Plan, in line with the objectives and actions of the International Management Plan. 

The Application Dossier in the Transnational Management Commitment had identified 6 priority areas of 

intervention2:

1. Ensure the coordination between all players involved in the nomination;

2. Strengthen the credibility of the World Heritage List;

3. Ensure the effective conservation of the World Heritage property;

4. Promote the development of effective capacity-building measures;

5. Increase public awareness, involvement and support through communication and education;

6. Involve the local communities.

Given the nature of the Italian part of the site, during the design phase the Working Group felt it was 

essential to focus on:

 ͳ on actions related to the identification of a management structure appropriate to the complexity of 

the relationships among the different realities involved (scope 1);

 ͳ on studies on the geo-morphology and the paleo-environmental and environmental dynamics of 

the 19 inscribed elements, in order to acquire more elements to ensure the preservation of the 

contexts and wooden artifacts (scope 3);

 ͳ on communication and enhancement interventions for different types of users (students, enthusiasts, 

scholars) and local populations (scopes 5 and 6). 

Therefore, 4 actions have been identified, listed below, which in turn are divided into different activities:

-    Action 1: Development of the Management Plan, Italian part;

 ͳ Action 2: Feasibility study to promote the harmonization of protocols aimed at carrying out cogni-

tive surveys and diagnostic analyses prior to conservation interventions on the archaeological wood 

of pile-dwelling sites in the Alps;

 ͳ Action 3: Paleoenvironmental study on the inscribed elements of the UNESCO site;

 ͳ Action 4: Dissemination of results.

1 The project was also submitted on the Call Law 77/2006 F.Y. 2012 but was not approved.  

2 See: Management Plan Version 2.0, Chapter 2.3 Common Aims, Objective and Management Strategy.      
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The 18 months passed between the submission of the project in May 2013 and the approval of funding 

in late 2014 made it necessary to reshape together with the Working Group some interventions, before the 

start in autumn 2015.

The redeployment approved by the UNESCO Office of the MIBACT did not change however the budget 

neither in the co-financing share nor in the financing share and respected the goals, objectives and expected 

results as the proposed interventions improved the entire project and were more functional for the knowledge 

and protection of the UNESCO Site.

The long duration of the project, from 2015 to 2021, is due to several factors.

First of all, the complexity of the decision-making chain for sharing actions: over the years it has become 

increasingly difficult to organize periodic meetings of the Working Group both because of the high number of 

participants and the numerous commitments of officials and representatives of Local Authorities as well as 

for the lack of funds for missions. The meetings were usually held in Milan, at the headquarters of the former 

Soprintendenza archeologica of Lombardy, and in some cases in Desenzano, at the Museo Civico Archeolo-

gico “G. Rambotti,” which is in more central position for colleagues from Veneto and Friuli Venezia Giulia. For 

this reason, little by little over time the exchange of documentation via e-mail has been favored.

The second critical factor is related to the funds, which became “perenti” since January 2016 despite the 

fact that the approval and registration of the projects was dated to 2014. This has meant that, once the funds 

from the first advance payment have been finished, in order to pay the gradually assigned and completed it 

has always been necessary to wait for the re-budgeting of the amounts.

Finally, between 2015 and 2016, the reform of the Ministry intervened, affecting the administrative and 

management aspects of the peripheral offices and, through staff mobility procedures, also on the Working 

Group.

In light of this brief introduction, the actions and activities implemented are summarized.

ACTION 1 - DEVELOPMENT OF THE MANAGEMENT PLAN, ITALIAN PART
It is divided into 7 activities.

Activity 1.1 - Development of the Management Plan, Italian part.
Carried out with the technical and scientific support of the company SCA3, it included a preliminary phase 

of data collection, the organization of periodic meetings with the Working Group to share and verify the state 

of progress of the work, the review of the papers provided by the institutions and professionals involved in 

the project and the arrangement of the texts with a view to the final publication for which a version in Italian 

and one in English has been planned. In addition to checking the uniformity of the graphic apparatus, where 

necessary, suitable graphic documentation has been developed.

In drafting the Italian part of the 2019-2023 Management Plan, account has been taken of what actually 

achieved with respect to the objectives set in the Application Dossier and, through the Working Group and 

the contacts with Local Authorities, Research Institutes and Museum Institutions, also the new projects arisen 

in recent years. In order to monitor what has been implemented with respect to the Transnational Manage-

ment Plan of the Dossier, all the Annual Reports that have been prepared and shared with all the States Par-

ties since 2011, the year of registration in the WHL, have been used and analyzed and that refer to the issues 

of: conservation, research, communication, enhancement, and site management.

3 SCA took part in 2004 in the elaboration of the Management Plan for UNESCO site no. 94, Rock Art of the Camonica Valley (Pog-

giani Keller R., Liborio C., Ruggiero M.G., a cura di, Arte rupestre della Valle Camonica. Sito Unesco n. 94, 2005 Piano di Gestione, 

2007). Assignment prot. n. 14572, 23.12.2015.
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Activity 1.2 - Cultural economist to build the management structure, develop the potential of 
the network of sites, identify the most effective monitoring indicators and feedback to evaluate 
the results achieved

The management of a UNESCO site is a key issue in order to ensure over time the maintenance of the Out-

standing Universal Value (OUV) for which the site has been included in the World Heritage List.

Since the start of the application process, the complexity of this transnational serial site has been evident, 

and since the inscription, difficulties have emerged in coordinating common and crosswise interventions on  

all 19 inscribed elements to make the structure and characteristics of the UNESCO site understood.

In order to be able to identify the model and architecture of management of the Heritage best suited to 

encourage collaboration and communication among the territories involved in the recognition, it was deemed 

appropriate to entrust SiTI (Istituto Superiore sui Sistemi Territoriali per l’Innovazione of the Politecnico di 

Torino, today Links Foundation)4 a special survey on the management structures adopted by Italian sites (at 

that time there were 51) and, given the peculiarity, also on other transnational serial sites on the List (p. 71).

The document “Create a management structure, develop the site network’s potential, identify the most 
effective monitoring indicators and feedback mechanisms for evaluating the results achieved” was prelimi-

narily presented at the VII National Conference of Italian Sites inscribed on the UNESCO World Heritage List 

(November 8-10, 2016, Rome, Galleria Nazionale di Arte Antica, Palazzo Barberini) and it is still an important 

reference point for the analysis of the management forms of Italian UNESCO sites. In 2017 it was also pre-

sented to the Technical Coordination Table of Lombard UNESCO sites5.

Activity 1.3 - Communication expert to identify the most suitable and the design of interventions 
aimed at various types of users (school with different orders, tourists, scientific community, local 
communities, etc.)

This activity was intended to provide a concrete answer to the desire to increase knowledge and aware-

ness about the inscribed heritage through coordinated visual communication aimed at a wide range of users. 

During implementation phase, instead of commissioning a study, it was decided to opt for the realization of 

some products aligned with the standards of other Italian UNESCO sites and that could immediately convey 

the meaning and exceptional value of the site, linking the word “pile dwellings” to the World Heritage List. To 

this end, editorial activities (a guidebook and a leaflet), information systems such as the official Italian website 

and promotional materials (gadget) have been developed.

Site Guide 

The guide, in Italian and English, was produced as part of the series “Treasures of Italy and UNESCO”, in col-

laboration with the editor SAGEP, which has published guides of many other Italian UNESCO sites. The guide-

book on pile dwellings has been conceived as an agile tool to explain the structure and characteristics of the site 

and the contents of its elements6. In the case of the pile-dwelling settlements located in Lombardy, this choice 

has made possible to complete the series of SAGEP guides of the Lombardy’s UNESCO sites.

4 Assignment prot. n. 5325, 05.05.2016. The Institute (now Links Foundation) has worked on many other UNESCO sites, partici-

pating in the elaboration of Nomination Dossiers, Management Plans, and the implementation of projects under Law 77/2006. In 

addition, between 2008 and 2015 it followed the candidacy of another transnational serial site “ Venetian Works of Defence between 

the 16th and 17th Centuries”, proposed by Italy but also extended in Croatia and Montenegro.

5 A synthesis of the research is in: Cimnaghi E., Soldano S., Valle M. 2017, Modelli e strutture di gestione: dal contesto nazionale 
ai siti UNESCO lombardi, in Cotti Piccinelli S., Valle M. (a cura di), Modelli e percorsi di gestione per lo sviluppo dei siti UNESCO, SOT-

TOSOPRA - Quaderni del territorio Valle Camonica/UNESCO, 2017, pp. 6-15. Si veda altresì: Ruggiero M.G. 2017, Nuovi strumenti di 
collaborazione per condividere esperienze e progetti, in Cotti Piccinelli S., Valle M., op. cit., pp. 16-19.

6 Assignment prot. n. 27, 04.01.2017.

Il percorso del progetto: dalla presentazione all’attuazione
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The concepts that were focused 

on were: transnational serial site, 19 

Italian elements distributed over 5 re-

gions of northern Italy, interaction ar-

chaeology and nature, extraordinary 

quality of the documentation archae-

ology, network of museums through 

which to learn about the UNESCO site.

The texts, drafted by members of 

the Working Group, also include brief 

fact sheets on the civic and state mu-

seums where pile-dwelling finds are 

exhibited and on the sites that can 

be visited during excavation activi-

ties still in progress, to learn about 

the tools of scientific research. The 

images have been made available by 

the peripheral institutes of MiBACT 

involved in the project and by the 

Province Autonomous Province of 

Trento (Fig. 13).

Italian official website 

In April 2016, the official website www.unescopalafitteitalia.beniculturali.it was activated (Fig. 14). In the 

section “Resources on the Web” the official transnational website www.palafittes.org was linked. 

Fig. 13. Cover of the Guide in Italian and English.

Fig. 14. Homepage of the website of the Italian part of the UNESCO site.
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The choice to use human7 and instrumental resources (CMS of MUSEO & WEB) internal to the Public 

Administration has been considered more economical but also more effective for communication: thanks to 

its inclusion in the beniculturali.it domain, the site is linked to the MiBACT family of cultural websites and is 

therefore immediately recognizable and identifiable.

The contents of the pages and sections have been shared with all the Working Group, which continues to 

collaborate by sending events and news to be uploaded.

GIS

During the Candidature, the collection of cartographic data and the related creation of a GIS project with 

areal data of the 19 inscribed Italian pile-dwelling settlements and associated “buffer zones” were taken care 

of by Stefano Rossi8. In 2016, the project was taken up and expanded by Tommaso Quirino9 with the integra-

tion of some data and the creation of new information layers aimed at the creation of thematic cartography, 

also useful to accompany the information presented in the new website (Fig. 15). The database thus set up 

also has an open architecture and can host other classes of data, useful for further analytical insights related 

to the management of the Italian section of the transnational site. At present this is the only information 

system for the entire UNESCO site.

7 The architecture of the Italian site was set up and implemented by Tommaso Quirino (in 2016 AFAV at Capo di Ponte-BS, now 

officer at SABAP per la città metropolitana di Milano) who still continues to take care of its update and implementation.

8 Archaeological officer at SABAP-CO-LC.

9 Archaeological officer at SABAP-MI.

Il percorso del progetto: dalla presentazione all’attuazione

Fig. 15. Ubicazione delle palafitte italiane del sito UNESCO. 
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Activity 1.4 English translation of the Management Plan
Activity 1.5 Printing of the Management Plan
Activity 1.6 Review and proofreading, secretarial support

The Management Plan and the studies entrusted to the different professionals were also translated into Eng-

lish in order to share with all States Parties the results and projects included in the different plans10. In addition 

to this volume a CD-ROM was also prepared, in which the full reports of the researches have been included11. 

The support to the revision and the proofreading of the final volume has been planned12.

Activity 1.7 Underwater archaeology intervention in Lake Viverone with Carabinieri divers from 
Genoa as a pilot project for the activation of a collaboration protocol

This intervention was carried out in December 2016 by the Carabinieri from Genoa without any charges 

to the Administration, so the amount provided for in the Operational Project flowed into the funds used to 

produce publishing products for the dissemination of knowledge about the UNESCO site. The UNESCO Service 

II-Office was made aware of this situation as part of periodic reporting.

ACTION 2: FEASIBILITY STUDY TO PROMOTE THE HARMONIZATION OF PROTOCOLS AIMED AT TO 
THE PERFORMANCE OF COGNITIVE SURVEYS AND DIAGNOSTIC ANALYSES PRIOR TO THE CONSER-
VATION INTERVENTIONS OF THE ARCHAEOLOGICAL TIMBERS OF THE PILE-DWELLING SITES OF THE 
ALPINE ARC.

The action in this case was structured in 4 activities and the investigations were carried out in close collabo-

ration with other members of the Working Group and evaluated during periodic meetings.

Activity 2.1 Survey of factors already available or found on sites
The assignment was given to CNR-IVALSA (Istituto per la Valorizzazione del Legno e delle Specie Arboree), 

now CNR-IBE (Istituto per la Bioeconomia)13, which had already worked on the Trentino pile-dwelling sites. The 

purpose of this survey was to try to outline guidelines for the criteria and methods of wood sampling, while 

being aware that each site has specific peculiarities that make it difficult to establish a priori universally valid 

criteria.

In addition, attention was drawn to the appropriate method of handling artifacts remaining in situ during 

the reopening of the sites and on the possibility to define protocols for the reburial of excavated areas (p. 151). 

Activity 2.2 Geoarchaeological study
The importance of monitoring and studying erosion phenomena was included in the project under re-

modeling in September 2015. This topic is of particular interest for the whole UNESCO site, and it was at that 

time that the ICG had prepared a special questionnaire in collaboration with the Limnologisches Institut der 

Universität Konstanz, which was shared with all member states.

10 The assignment was entrusted to James Bishop, an English-speaking archaeologist who collaborated with the Soprintendenza 

on the translation of the Management Plan of the Valle Camonica UNESCO site (Poggiani Keller R., Liborio C., Ruggiero M.G., a cura 

di, Arte rupestre della Valle Camonica. Sito UNESCO n. 94, 2005 Piano di Gestione, 2007) and the long abstract in Ruggiero M.G., 

Poggiani Keller R., ed., a cura di, Progetto “Monitoraggio e buone pratiche di tutela del patrimonio del sito UNESCO n. 94 Arte rupes-

tre della Valle Camonica” Law 20 February 2006, n. 77, F.Y. 2010, Bergamo 2014, pp. 329-338. Assignment prot. n. 6086, 23.05.2016. 

11 RDO on MEPA assigned to the company Aligraphis: assignment prot. n. 3403, 09.06.2017.

12 The assignment was given to Fiorenza Gulino, an archaeologist with many years of experience on the excavation site of the pile 

dwelling of Lucone di Polpenazze (BS) and in the publishing sector. Assignment prot. no. 8140 of 01.07.2016.

13 Assignment prot. n. 14576, 23.12.2015.
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The study was entrusted to Cristiano Nicosia14, who at the time had analyzed under this profile the in-

scribed sites of Bodio Lomnago (VA) and Lucone di Polpenazze (BS) and the associated site of Corno di Sotto 

di Desenzano (BS). The assessment of the impact of erosion phenomena on each of the 19 listed pile-dwelling 

sites, distinguishing between ongoing, concluded or otherwise inactive phenomena, represents an aspect of 

relevant interest to define appropriate protection interventions for the conservation of stratifications and 

structures (p. 95).

Activity 2.3 Xylotomic and dendrochronological analyses, by highly specialized personnel, on a 
selection of finds functional for conservation and monitoring interventions and C14 dating 

The assignment was entrusted to Nicoletta Martinelli15, who has been working in this field for years and 

therefore has attained considerable experience. Also in this case it was asked to add to the analyses a survey 

on the 19 elements of the UNESCO site in order to know the state and thus be able to plan future interven-

tions for the collection of new samples and implement the currently available data (pp. 119 and 147).

Activity 2.4 Integration for diagnostic purposes of the sheet of pile-dwelling sites
The purpose of this activity, conducted by CNR-IVALSA16 16, now CNR-IBE, was to deepen the collection 

of data on the wooden structures, complementing the diagnostic information on the state of conservation of 

individual wooden elements with information on the structures identified (number of elements, type, char-

acters of the site deposits, wood species, absolute dating, etc.). Therefore, two databases have been created 

starting from the one created for the UNESCO Site Nomination Dossier and the one for the Trentino UNESCO 

sites of Fiavé- Carera and Ledro (p. 167). The activity, in agreement with the Working Group, has been applied 

applied to the pile-dwelling sites of Lucone di Polpenazze (BS) and Laghetto del Frassino (VR).

ACTION 3. PALEOENVIRONMENTAL STUDY ON THE INSCRIBED ELEMENTS OF THE UNESCO SITE
The Action was divided into 3 activities.

Activity 3.1 Study and data collection phase to know the state of the art on the sites and 3.2. Geog-
nostic analysis on those sites that, not included in park-protected areas, need in-depth study

The study was entrusted to CORA of Trento17, which conducted the investigation with the collaboration of 

Alessandro Fontana (Dipartimento di Geoscienze, Università degli Studi di Padova) with regard to the general 

geomorphological framework and with the company GEOTEMA s.r.l. of Ferrara for environmental impact as-

sessment issues.

The data collected were merged into SWOT (Strengths, Weaknesses, Opportunities, Threats) sheets that 

define critical issues and opportunities of the inscribed areas for the following themes: climate and atmos-

phere; human interventions and land use; hydrology, hydrogeology, soil and subsoil; stratigraphic knowledge 

(p. 77). The data sheets were reviewed in close cooperation with the reference subjects for the elements and/

or with the concessionaires of research and excavations pursuant to art. 89 of D.Lgs. 42/2004.

14 Assignment prot. n. 14578, 23.12.2015.

15 Assignment prot. n. 14573, 23.12.2015.

16 Assignment prot. n. 14575, 23.12.2015 covered by co-financing with funds from the Soprintendenza Archeologica della Lom-

bardia, 2013-2015 Three-Year Plan, 2013 Plan.

17 Incarico prot. n. 4147 del 08.04.2016.
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Activity 3.3 Paleoenvironmental analyses (palynologist and paleobotanist) 
The task was assigned to Renata Perego18, who carried out a PhD at the Integrative Prehistory and Ar-

chaeological Science IPNA/IPAS of the University of Basel on the study of plant macro-remains (fruits and 

seeds) from Lucone di Polpenazze and Lavagnone sites in Desenzano (BS). For this activity, too, a survey was 

requested of the 19 dwellings enrolled in order to know the status of research and to assess possible actions 

to be implemented to increase their knowledge (see p. 101). In addition, core drilling was requested at three 

sites for which little data were available and, following shared assessment, the sites of Lagazzi del Vho in Pia-

dena-CR (IT-LM-06), Mercurago in Arona-NO (IT-PM-02) and Tombola in Cerea-VR (T-VN-06) were identified.

From an organizational point of view, in the case of Actions 1, 2 and 3, to facilitate data collection, a 

communication was sent to all the entities involved in the project indicating the subjects in charge of the 

research19. 

In addition, Activities 2.2, 3.1, 3.2, and 3.3 were carried out in close collaboration among the professionals 

in charge and evaluated periodically during meetings with the Working Group.

ACTION 4. DISSEMINATION OF RESULTS
As regards the dissemination of results, it was planned to print the Management Plan with the commis-

sioned studies, a summary brochure for schools to increase knowledge and awareness on the site, and a 

brochure aligned with the graphic line of other ICG dissemination materials. 

Given the nature of the perishing funds, it was not possible to organize a Study Day/Seminar on wood 

conservation, inviting colleagues from Italy and abroad. In agreement with the UNESCO Office, two important 

actions for the site were carried out: participation in a shared project with the ICG and the publication of the 

Proceedings of the Conference held in 2011 in Desenzano on research, conservation and enhancement in pile-

dwelling sites.

As part of the activities planned in 

synergy with the ICG, 10 years after 

the booklet printed to promote the 

Candidacy, it was decided to share the 

production of a new booklet (Fig. 16). 

Indeed, during the international meet-

ings, the need of a new product had 

emerged, taking into account the 2011 

membership and providing an update 

on the activities carried out by the in-

ternational network. The booklet has 

been translated into the different lan-

guages of the site and each State pro-

vided images to document the various 

sections. 

Given the inability for the 19 Ital-

ian elements to contribute financially 

and known the cross-cutting nature of 

18 Assignment prot. n. 14577, 23.12.2015.ss

19 Letter SAR LOM prot. n. 4164, 11.04.2016.

Fig. 16. The booklet in the 5 languages into which it was translated.
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the product as well as the purposes of integrated promotion of the whole UNESCO site, the Italian transla-

tion and the print were supported on these funds after nonetheless sharing the proposal within the Working 

Group and asked advice to the UNESCO Office in Rome20.

An additional intervention included in this action was the printing of the volume: Baioni M., Mangani C., 

Ruggiero M.G., a cura di, Le Palafitte: Ricerca, Conservazione, Valorizzazione, Atti del Convegno Desenzano 

del Garda, 6-8 ottobre 2011, 201821.  The book (Fig. 17) collects the papers presented at the conference held 

in October 2011, thus a few months after the inscription on the World Heritage List, on the fundamental 

issues to the site and with international contributions. The volume also constitutes the “number zero” of 

a series of studies dedicated to the topic of pile dwellings promoted by the Museo Civico Archeologico “G. 

Rambotti”and Museo Archeologico della Valle Sabbia and supported by the Technical-Scientific Secretariat of 

the UNESCO Site.

Gadget

To reach wider user areas, through more versatile products, a Welcome Kit (Fig. 18) was also specially de-

signed and produced; it consists of: bookmark, pin, notepad with pen, shopper and document folder22. They 

were distributed during events and public meetings with local communities and at international and national 

tourism fairs such as, for example, the World Heritage Market in Quedlingburg (Saxony-Anhalt, DE) in 2019, 

TourismA (Florence) in 2019 and 2020.

To commemorate the 10th anniversary of inscription on the World Heritage List in cooperation with the ICG, 

gadget (“give away”) were made with the logo realized for the celebrations23 (Fig. 19).  

20 Assignment prot. n. 13913 del 09.07.2018.

21 SAP-Archeologica on MEPA n. 568269, prot. n. 14820 del 18.07.2018. 

22 ZENIT s.n.c. on MEPA n. 568172, prot. n. 14831 del 18.07.2018.

23 ZENIT s.n.c. on MEPA n. 1625317, prot. n. 5207 del 09.03.2021.
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Fig. 17. The volume of the proceedings of the 2011 Desenzano Conference.
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Fig. 19. The logo for the celebration of the 10 anniversary of inscription on the UNESCO World Heritage List.

Fig. 18. The graphics of the gadget.
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Participation to conferences and meetings to present results

A preview of the interventions implemented with funds of this project and the activities of the Working 

Group were illustrated in the following meetings:

• Presentation of the Proceedings of the Desenzano Conference, at the Sala Colonne of SABAP-CO-LC, 

Milan), 19.11.2019.

• Presentation of the SAGEP Guide in Desenzano-BS on 14 October 2018 (Fig. 20) and in Bodio Lom-

nago-VA, 10 November 2018.

• Meetings within Garda Sustainability Fair in Peschiera (VR) and Desenzano (BS) on April 12 and April 

18, 2018 (Fig. 21).

• Participation in the Teacher Training Course on “I siti UNESCO in Lombardia. Progetto di al¬ternanza 

Scuola-Lavoro a.s. 2017-2018 e a.s. 2018-2019. Percorso di formazione storico-culturale, antropo-

logico e ambientale”, organized by the Università Cattolica del Sacro Cuore in collaboration with the 

Regional School Office for Lombardy and the Lombardy Region. The initiative included meetings at 

the Milan and Brescia headquarter 

of the University.

• Meetings between 2018 and 2019 

for “La grande @ttrazione,” a pro-

ject supported by the FESR as part 

of the POR 2014-2020 of the Lom-

bardy Region for the tourist at-

tractors of UNESCO sites between 

Brescia, Cremona, Mantua. 

• Ruggiero M.G., Baioni M., Banchieri 

D., Bellintani P., Bonomelli S., Cotti 

Piccinelli S., Gambari F.M., Gonzato, 

Grassi B., Mangani C., Martinelli M., 

Marzatico F., Micheli R., Piccoli A., 

Poggiani Keller R., Portulano B., Ru-

bat Borel F., Sulla gestione e valoriz-

zazione dei siti UNESCO preistorici 

in Lombardia, communication at 

LII Riunione Scientifica “Preistoria e 

Protostoria in Lombardia e Canton 

Ticino” Milano - Como, 17-21 otto-

bre 2017 (Università degli Studi di 

Milano), Session 9 – Enhancement 

and dissemination, in press.

• Round Table “I siti palafittico-

li UNESCO tra tutela, ricerca e 

valo¬rizzazione. Esperienze a 

confronto”, Monzambano (MN), 

24.04.2016.

Il percorso del progetto: dalla presentazione all’attuazione

Fig. 20. Presentation of the SAGEP Guide in Desenzano del Garda (BS) 

(14 October 2018).
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HUMAN AND INSTRUMENTAL RESOURCES INTERNAL TO THE REFERENT SUBJECT  
As regards the human resources within the Referent Subject, the following staff took part in the pro-

ject: F.M. Gambari (archaeological superintendent of Lombardy between 2014 and 2016), M.G. Ruggiero, 

B. Grassi (archaeological officers) and A. Gasparetto (restorer).

The Waterlogged Wood Treatment Centre of the Conservation Laboratory of the Soprintendenza pro-

vided ongoing technical and operational support for the restoration of wooden artifacts from excavations 

at Lucone of Polpenazze and at Lavagnone in Desenzano (BS). Among the various materials transferred to 

the Laboratory, for their exceptional character, the two beams over 7 meters long and with 25 joist holes, 

found at Lucone in the 2015 and 2016 excavation campaigns are to be noted.

All the colleagues in the Working Group operating between 2015 and 2019 collaborated on the project.

ADMINISTRATIVE ASPECTS OF THE PROJECT
As mentioned on p. 27, the reform of the Ministry between 2015 and 2016 had an impact on the adminis-

trative and management aspects of the peripheral offices and, through staff mobility procedures, also on the 

composition of the Working Group.

Specifically, the 2016 reform involved the abolition of the Soprintendenza Archeologia della Lombardia 

whose competencies were merged into the Archaeology Functional Area of the 4 Soprintendenze Archeolo-

gia Belle Arti e Paesaggio identified for Lombardy.

Fig. 21. Meetings within Garda Sustainability Fair in Peschiera (VR) and Desenzano del Garda (BS) on April 12 and 18, 2018.
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In October 2016, the transfer of accounting from the former Soprintendenza Archeologia della Lombar-

diato SABAP-CO-LC was carried out as the letter prot. n. 8418, 04.08.2016 from Direzione Generale Bilancio. 

At the Co.Re.Pa.Cu. meeting held on 17 November 2016 it was agreed that SABAP-CO-LC would continue 

reporting in continuity with the former SAR-LOM24. After updating the data25, starting from February 2017 it 

was possible to proceed with new assignments and disburse payments.

CONCLUSIONS
The description of the project history is part of the theme of transparency in the use of public funds and 

communication to stakeholders of the objectives achieved and the potential of the site.

With regard to the objectives achieved, the geomorphological and paleoenvironmental studies carried out 

on the elements inscribed have made allowed to acquire more information for the protection and conserva-

tion of this exceptional but fragile and delicate heritage to be passed on to future generations.

Instead, promotional efforts have been directed toward showing the general public that pile dwellings 

represent a more widespread and articulated phenomenon than previously known. In addition to the two or 

three most famous sites, and well present in the collective imagination, little by little the image of a plurality 

of sites is emerging, each with its own characteristics: they constitute Man’s different response to the differ-

ent environments which he has transformed but to which he has also adapted. To this there is also the rich 

series of artifacts in organic material that these contexts have returned and that have expanded our knowl-

edge especially on technological aspects. Therefore, even for pile dwellings we can rightly talk about cultural 

landscapes and Man and Nature interaction.

In all the informative materials published for the Italian network, it has always been highlighted that the 

site has a serial and transnational character. In this way, Italian elements have been linked to international 

contexts with positive effects on the visibility of the entire UNESCO site and on collaboration between cultural 

institutions and scholars in the field.

The conclusion of this project is therefore an important milestone, from which the site will have to start for 

further development, but at the same time it also provides an opportunity to take stock of the critical issues 

emerged during implementation that have been nevertheless overcome thanks to the collective effort and 

cooperation of all the actors involved. 

For the future, circumscribed projects and with timelines more compatible with the characteristics of the 

actions must be submitted. It is in this perspective that that the proposals included in the Management Plan 

have to be read: individual interventions on specific issues already shared in the general outlines and to be 

implemented through the search for funds, of which Law 77/2006 is only one of the possible ways. 

However, as already pointed out, the main knot that the site has to untie is the choice of the management 

system, that is, the structure able to take charge of coordinating the 19 elements and implementing the net-

work actions to raise awareness and create experiences of true knowledge of the UNESCO site. That can, in 

essence, guide it by ensuring everyone’s participation and also giving the sense of belonging to a network, in 

which one element draws strength and support from the other and none can do without the other. 

 

              

24 To the meeting M.G. Ruggiero and B. Grassi were present for the Technical-Scientific Secretariat. The decision was communi-

cated to the UNESCO Office at the Segretariato Generale, Servizio I - Coordinamento e affari internazionali (prot. n. 11872, 14.12.2016).

25 With the letter prot. n. 15, 03.01.2017 SABAP-CO-LC, M.G. Ruggiero was confirmed RUP of the project.
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Fig. 22. Graphic representation of the project:

A. Relationship between funding and co-financing funds;

B. Distribution of co-financing funds among human, instrumental and financial resources;

C. Distribution of funding funds for actions;

D. Distribution of project resources: funds (financing and co-financing), human and instrumental resources;

E. Distribution of project funds by areas of intervention.

A B

C D

E
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THE STUDIES
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CREATE A MANAGEMENT STRUCTURE, DEVELOP THE SITE NETWORK’S POTENTIAL, IDENTIFY THE 
MOST EFFECTIVE MONITORING INDICATORS AND FEEDBACK MECHANISMS FOR EVALUATING THE 
RESULTS ACHIEVED 

Marco Valle, Elena Berattino, Silvia Soldano*

The initial procedural approach involved an exploratory screening phase during which all the manage-

ment systems and structures employed in Italian UNESCO sites, transnational UNESCO cultural sites and, 

more briefly, Italian MAB (Man and Biosphere) reserves were reviewed. This allowed us to compare differ-

ent approaches to management and appreciate their various strengths and weaknesses, a useful basis for 

proposing possible management configurations for the UNESCO site “Prehistoric Pile Dwellings around the 

Alps”. 

The screening, led during 2016 on 51 Italian UNESCO Sites, also enabled the identification of several fun-

damental project guidelines for the overall fruition of this serial transnational site. These planning perspec-

tives regard three themes – knowledge, communication and networking – that are considered essential for 

strengthening the links between the various components of the UNESCO site, and underpin the implementa-

tion of the concrete programmes that could be developed in the next few years.

Screening
The Italian UNESCO site Screening Sheet contains the following sections:

 ͳ Identification of the UNESCO site. The basic details regarding the UNESCO site are given: Denomi-
nation, State, Year of inscription, Type (i.e. cultural, natural or mixed), Category (i.e. monument, 

group of buildings or site), Cultural landscape (i.e. whether or not the site is recognized as a cultural 

landscape), Serial (i.e. whether or not the site is serial, with more than one component), Extension 

(ha), Inscription criteria. The information was obtained directly from the official World Heritage 

Centre website.

 ͳ Management systems. Information taken from the Periodic Report drawn up for each Italian site in 

2014, regarding the existence (or not) of a Management Plan, the managing authority, the available 

human and financial resources. In some cases the data were supplemented with those contained in 

the UNESCO Site Management Plan or managing body web portal (this was not always possible be-

cause sometimes these sources are lacking) or with information obtained directly from the UNESCO 

site by the compiler of the sheet.

 ͳ Interconnections. A list of the main national and international networks/connections of the UNESCO 

site and network projects. Here too the information was obtained from Site Management Plans or 

management web portals, when these exist.

 ͳ Evaluation (from the Periodic Report). An assessment was made of the strengths and weaknesses 

of the site management on the basis of the contents of the Periodic Report.
The Screening Sheets of transnational cultural sites are composed of just the Identification of the UNESCO 

site and Management systems sections.

The abbreviated results of this preliminary step are given in a table summarizing the various forms of 

management employed in the UNESCO sites examined. 

* SiTI - Istituto Superiore sui Sistemi Territoriali per l’Innovazione
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A more detailed analysis was made of the individual specifications given in the “Management system” sec-

tion of the Periodic Report of each of the 51 Italian UNESCO sites; a table of these has been compiled so as to 

highlight any similarities or recurring problems.

The different forms of governance adopted for the “Man and Biosphere” (MAB) reserves were also taken 

into consideration, since it was felt that although these regard a different kind of UNESCO site, they might of-

fer interesting insights concerning possible management strategies for sites covering large areas and thus be 

pertinent to serial sites on the World Heritage List.

The screening of Italian World Heritage sites revealed a significant change of general direction in the ap-

proach taken towards cultural heritage. 

Italy’s first listing in 1979 opened a twenty-year long period that featured mostly nominations of “mo-

numental” sites, focusing on the protection and preservation of historic town centres of widely-recognized 

importance; the attention of institutions and academics was centred on increasingly intricate examples 

of cultural patrimony and gave rise to novel nominations aimed at the development of complex cultural 

phenomena. 

With the growth in popularity of the World Heritage List and exponential increase in the number of listed 

sites, inscription has become – as well as a tool for protection and conservation – a vehicle for worldwide 

promotion and local economic growth. 

Attention has therefore shifted from the property itself to cultural heritage in its social, environmental and 

landscape context; the cultural landscapes inscribed in the list since 1997 refer to this a plurality of aspects – 

for which UNESCO listing constitutes a great advantage for sustainable territorial development.

Modes of management have likewise evolved: while for monumental sites and historic town centres ma-

nagement is most frequently under the control of a public authority (generally the local council), which looks 

after the UNESCO property as part of its ordinary administrative activity or through a dedicated department, 

for more complex sites such as cultural landscapes and serial sites the forms of management have also be-

come more elaborate, frequently taking the form of associations, foundations or other forms of  participation 

shared between bodies.

In detail, of the 51 sites examined, 31 have management structures presided over by the pertinent public 

authority (councils or regional authorities, superintendencies or museum groups); of these, 11 have established 

a department devoted to the UNESCO site, whereas in other cases it is treated as one of the body’s normal 

administrative functions. Four sites are managed by museums or universities, four by associations (of which 

one - responsible for the UNESCO Rhaetian Railway site – is organized according to Swiss regulations), four by a 

foundation, one (Val d’Orcia) by a Limited Liability Company. In the remaining five cases a network – providing 

a looser form of governance – has been set up, based on a signed agreement between all the parties variously 

involved in managing the UNESCO site. Lastly in two cases (Historic Centre of Rome and Piazza dei Miracoli, Pisa) 

it seems that there exists no specific agreement for the management of the UNESCO sites, which is therefore 

shared in each instance by two bodies (Rome: Musei Capitolini and Città del Vaticano; Pisa: Comune di Pisa and 

Opera Primaziale Pisana).

It should be noticed that the need to draw up and/or implement a Management Plan has led numerous 

sites to establish a permanent round table for discussion between the diverse entities variously involved in the 

management and conservation of the site, often with the participation of regional authorities, local offices of 

the ministry (MiBACT), local councils and owners of the properties. Each site must in any case specify a reference 

body so as to have access to ministerial funding in accordance with Law 77/2006, which does not always cor-

respond to the “official” management body. 
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Screening of transnational UNESCO sites has revealed that the unified management of such extensive and 

complex sites is generally entrusted to a looser form of governance consisting of an International Coordination 

Group made up of representatives from each state, which sets out general guidelines for the site’s conservation, 

development and promotion, as is indeed the case for the UNESCO site “Prehistoric Pile Dwellings around the 

Alps”. At a national level management is often entrusted to the same bodies as before the listing, or additional 

national coordination groups (structured and formalized to varying degrees) have been created.

Analysis of management structures
Our analysis of the management structures of various UNESCO sites has shown that three frequently oc-

curring forms might be suitable for the governance of the Italian portion of “Prehistoric Pile Dwellings around 

the Alps”: an association, a foundation or a network. 

Below the principal features of each type are examined and the main differences between them indicated.

Associations 

The solution of allocating the management of a UNESCO site to an association has been adopted by 4 Ita-

lian UNESCO sites: Longobards in Italy. Places of the Power (568-774 A.D.), Vineyard Landscape of Piedmont: 
Langhe-Roero and Monferrato, Late Baroque Towns of the Val di Noto and Rhaetian Railway in the Albula/
Bernina Landscapes (transnational site in Italy and Switzerland, which actually only occupies a small part of 

Italian territory). All of these are territorially complex sites: three are serial, and two are cultural landscapes 

covering large areas.

With regard to forms of management, an “association” is an entity composed of a group of natural or 

juridical persons (associates) who enter into an agreement in order to accomplish a purpose. In this case the 

personal element is dominant and association’s aims are decided by the associates themselves in the founding 

charter.

A necessary figure in every association is the president, who is responsible for its direction and for the 

implementation and direction of the activities established and voted for by the governing body or members’ 

general assembly. The president is the association’s legal representative with respect to third parties and the 

law. This means that he/she may sign contracts and agreements on behalf of the association and in the case 

of legal disputes represents the association in civil or criminal proceedings. He or she may confer on other 

members the power to sign contracts or other documents on the association’s behalf, and must also ensure 

that the assembly’s resolutions are implemented and statutory provisions and internal procedures observed.

The association’s governing body promotes the activities of and administers the association; it is in prac-

tice the “board of directors” and has the power to decide on the actions and strategy of the association. The 

governing body’s most important task is to look after economic affairs through management of the associa-

tion’s current account, to which usually the president and treasurer have access. It is also responsible for the 

correct maintenance of the association’s documents, including the minutes of the general assembly, member 

list, accountancy documents, yearly balance sheets and explanatory report. It is usually composed of from 3 

(president, vice-president, secretary) to 7 members, although a single administrator is also possible.

The members’ general assembly is composed of all members, who – as long as they are present on the 

member list and have paid their membership fees – have always the right to participate. This assembly is held 

at least once a year and must be convened by the governing body or requested by the associates, with notifica-

tion at least 15 days before the established date.

The ordinary powers of the assembly are:

 ͳ election of the governing body;

 ͳ approval of the yearly accounts, finances and report;

Create a management structure, develop the site network’s potential (...)
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 ͳ decisions regarding any operating surplus or deficit;

 ͳ approval of the (non-obligatory) annual programme of activity.

Other organs, such as auditors or probivires are optional, not obligatory.

Other possible components of an association might be an auditor, a technical group and a scientific com-

mittee. The last of these assists the association in the choice and evaluation of initiatives to be undertaken 

and projects for study, and may suggest collaboration with other subjects in the pursuance of the statutory 

aims, and request expert opinions regarding technical and/or scientific matters pertinent to these initiatives, 

projects and partnerships.

Foundations
The solution of allocating the management of a UNESCO site to a foundation has been chosen by 4 Italian 

UNESCO sites: Su Nuraxi di Barumini, Archaeological Area and the Patriarchal Basilica of Aquileia, Genoa: Le 
Strade Nuove and the System of the Palazzi dei Rolli, and The Dolomites. In the first three cases these are tra-

ditional foundations, whereas for The Dolomites an unusual form was chosen – a “participation foundation”, 

a simpler form which in some respects resembles an association.

A foundation is a body with assets dedicated to an established purpose. In this case the founder’s role is 

dominant, since Italian regulations do not permit foundations funded only by contributions from third parties. A 

foundation is tied to a physical or juridical person (the founder), who makes available assets for the purpose of 

pursuing a clearly defined aim. A foundation may be set up thanks to a legacy specified in the will of the founder.

There are two different sorts of foundation: an “operating foundation”, which achieves its aims direct-

ly by means of its own organization, and a “participation foundation”, which pursues its aim indirectly, 

through funding by others who support it. Both associations and foundations are considered non-profit-

making organizations.

A foundation is set up by public charter (or by a will, which is considered a legally autonomous document); 

it is a unilateral arrangement from which benefits may not be received, with which the founder manifests the 

wish to constitute such a body.

Another possible management body is the participation foundation, which is a sort of fusion between 

a traditional foundation and an association. It is an unusual legal entity, and not governed by a single legal 

regulation, but rather by various articles of the Italian Legal Code and Constitution, without reference to any 

specific section of Italian law.

The structure of a participation foundation is formally similar to that of an association. All the public 

and private signatories of the founding charter are considered founding members. These are then joined by 

participant members, who make economic contributions to the foundation, such as local associations and 

private individuals. Lastly, there are also supporting members who collaborate with the foundation, contri-

buting their professional skills, such as external collaborators and members of the scientific committee. The 

members are thus organized within a well-defined structure in order to participate in the management of the 

site, sustained by the assets of the foundation.

Networks
The network solution, a management option formalized through a simple agreement between bodies, is 

currently employed by 5 Italian UNESCO sites: Monte San Giorgio, Prehistoric Pile Dwellings around the Alps, 
Rock Drawings in Valcamonica, Arab-Norman Palermo and the Cathedral Churches of Cefalù and Monreale, 
Sacri Monti of Piedmont and Lombardy. These sites are very complex and cover large areas (3 are serial and 2 

transnational); probably this system of looser governance offers the simplest means of dialogue between the 

numerous organizations involved in their management and conservation.



77

The formalization of a network is achieved by means of a signed agreement, which does not however lead 

to the establishment of another entity which is entrusted with the site’s management. The specific contents 

of the accord may be more or less detailed with respect to – for example – the signatories’ roles (one may be 

identified as leader, with greater responsibilities), the budget (the signatories’ contributions, one-off or an-

nual, may be indicated) or financial administration.

This system allows the creation of a network of agreements between the group-leader and the various 

other participants in the site management process (local councils and associations, private individuals, etc.). 

 

Management strategies for the UNESCO site
The UNESCO site “Prehistoric Pile Dwellings around the Alps” is nationally and internationally unique, both 

for the unusual nature of the heritage itself, and for the large number of component properties – spread over 

a wide area with numerous national boundaries. Although at the international level the management solu-

tion adopted by the coordinating group is without doubt the most appropriate for the basic structure of the 

overall site management – without creating overlaps with the responsibilities of individual partner States, at a 

national level it is necessary to establish a more structured management system with its own autonomy and 

independence, given also the possibility of changes due to the reorganization of public bodies. An example of 

this is the reorganization of local offices of the Ministry of Cultural Heritage and Activities and Tourism carried 

out in 2015 and 2016, which has resulted in the creation of Regional Museum Groups, the union of the super-

intendencies (Archaeology, Fine Arts and Landscape Superintendencies) and a revised territorial distribution 

of these (cfr. p. 27). A Ministerial Decree of 23rd January 2016, led to the abolition (on 11/7/2016) of the Lom-

bardy Archaeology Superintendency, specified as the body responsible for the Italian part of the UNESCO site, 

and four Archaeology, Fine Arts and Landscape Superintendencies (SABAP) were created in Lombardy: for the 

Milan metropolitan area (based in Milan); for the provinces of Como, Lecco, Monza and Brianza, Pavia, Sondrio 

and Varese (based in Milan); for the provinces of Bergamo and Brescia (based in Brescia); for the provinces of 

Cremona, Lodi and Mantua (based in Mantua). The UNESCO site includes areas that are controlled by two of 

these local offices: SABAP for the provinces of Como, Lecco, Monza and Brianza, Pavia, Sondrio and Varese, and 

SABAP for the provinces of Bergamo and Brescia. 

With regard to the funds available, at present the institutions involved in the site’s management can count 

only upon the funding specified in F.Y. 2013 under Law 77/2006. It would therefore be desirable to adopt a form 

of management able to participate in European funding initiatives or those of bank foundations. 

Comparing these requirements with the above analysis of the various possible management structures, it 

seems that an association would be the form of governance most able to meet them. Below is set out a hypo-

thetical organizational chart for such a structure (Fig. 23), which includes all the signatories of the agreement, 

distributed in the various organs of the association. This arrangement takes into account the specific roles, 

abilities and resources (financial and human) of each signatory; this would seem to be a more reasonable and 

functional proposal than an association composed of 46 founding members. This hypothesized association 

(non-profit and with individual rights) would have as founding members the Regional Authorities of Lombardy, 

Piedmont, Veneto and Friuli Venezia Giulia, and the Autonomous Province of Trento. The Scientific Committee 

could be formed of representatives from the local offices of MIBACT (superintendencies and museum group), 

the main civic museums, and several research organizations active in this sector. Provincial authorities, the 

Turin metropolitan area, local councils and park authorities could be among the supporting members. The as-

sociation’s technical group might be composed of several public functionaries (perhaps from the superintend-

encies and/or museum group, as is the currently active technical group) who would receive a specific official 

mandate to work on this UNESCO site.

Create a management structure, develop the site network’s potential (...)
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Fig. 23. Proposed organizational chart of the structure.

President
Representative of the 

regional / autonomous 
province authorities 

(in turn)

Vice-President
Representative of the 

regional / autonomous 
province authorities (in turn)

Auditor

Governing body 
Lombardy, 
Piedmont, 

Veneto, 
Friuli Venezia Giulia 
regional authorities 

Scientific committee 
MiBACT representatives 
(superintendencies and 

museum group) 
+ 

Directors/Conservators 
of civic museums 

+ research organizations

Technical group personnel 
from public bodies 

with specific mandate

Supporting members:
 9 provinces, Turin metropo-

litan area, 23 local 
councils, 2 parks + 
private and public 

organizations, associations 
and companies

Members’ assembly 

Associate members:
central and local 

public authorities, 
private and public 

organizations, 
associations 

and companies



79

GEOMORPHOLOGICAL STUDIES ON THE 19 COMPONENT PARTS OF THE SERIAL TRANSBOUNDARY 
SITE “PREHISTORIC PILE DWELLINGS AROUND THE ALPS” 

Michele Bassetti*, Massimiliano Fazzini**, Alessandro Fontana***, Luca Minarelli**, Luca Piazzi**

Brief outline of the geomorphological evolution of the Alps and the Po Plain during the late Pleis-
tocene and Holocene  (M. Bassetti, A. Fontana)

The territory including the Alpine chain and the Po Plain underwent important changes during the Last 

Glacial Maximum or LGM (Orombelli et alii 2005). This period, dating between 29,000 and 19,000 years 

ago, corresponds to the last Pleistocene ice advance, during which enormous glaciers occupied the main 

Alpine valleys and their fronts reached (or came close to) the plain and formed large end-moraine systems 

(Castiglioni 2004; Monegato et alii 2007, 2017; Fontana et alii 2014; Gianotti et alii 2015). The level of the 

Adriatic Sea was about 120 m lower than at present and, therefore, the Po and Venetian-Friulian plains were 

more extensive (Cattaneo, Trincardi 1999).

During the LGM the glacial action produced huge quantities of debris that were transported to the glacier 

fronts, where large amounts of water and sediment were released into the drainage network. The principal 

Alpine rivers underwent a phase of exceptionally high sedimentation, both in terms of covered area and 

thickness, which led to the formation of extensive fan-shaped landforms called alluvial megafans, covering 

hundreds – or sometimes thousands – of km2 (Fontana et alii 2014). 

Between 19,000 and 17,000 years ago climatic conditions improved rapidly; this is taken as the global 

termination of the LGM and the beginning of what is known as the Late Glacial, which lasted until 9500 BC 

(Orombelli et alii 2005). This worldwide temperature rise caused the Alpine glaciers to shrink rapidly; indeed, 

they retreated to upper valleys in the Alps about 16,000 years ago (Venturini 2003; Pellegrini et alii 2005; 

Bavec et alii 2004). Lakes often formed in the deglaciated valleys, dammed by end moraines or, more fre-

quently, by landslides that temporarily blocked the water flow (Castiglioni 2001; Hinderer 2001; Marchetti 

2001, 2002; Soldati et alii 2004). The rise in temperature at the end of the LGM also allowed the recoloniza-

tion of mountain areas by vegetation (Vescovi et alii 2007), which increased the slope stability and decreased 

the erosion rate and the sedimentary load of rivers.

Already during the Late Glacial the rivers, which had previously been fed by glaciers, transported much 

less sediment than at the LGM, and this radical change led to the downcutting of Alpine rivers into the apical 

portions of the alluvial megafans and fans they had built up during the LGM. This confinement of the rivers 

led them to abandon large areas of the Po Plain north of Po River and the Venetian-Friulian plain. The surfaces 

formed during the final stages of the LMG are still extensively exposed and – having undergone pedogenesis 

throughout the Holocene – are often covered by well-developed soil. In the Lombardy Plain this corresponds 

to the so-called “Main Level of the Plain” (Cremaschi 1987; Marchetti 1990). In the formation of this soil it 

was important the role of forest cover and the effects of several pedo-climatic phases – such as that which 

occurred during the Atlantic period, distinguished by a warm, moist climate with contrasting seasons (Crema-

schi 1990). In the lower plain, on the other hand, the presence of the groundwater table close to the surface 

locally inhibited pedogenesis. 

The Late Glacial and Holocene saw the continuous activity of minor watercourses, which in general re-

modelled the surface abandoned by Alpine rivers since the end of the LGM. In particular, an important role 

was played by rivers fed by the groundwater springs, present at the boundary between the upper gravel 

* CORA Società archeologica s.r.l.
** Geotema s.r.l.
*** Dipartimento di Geoscienze - Università degli Studi di Padova.
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plain and the lower largely silt-clay plain, along the “spring belt”. These rivers generally created incisions 

several hundred metres wide and several metres deep with respect to the LGM surface, and often charac-

terized by marshes. A particular case is the River Livenza, which is also fed by significant karst springs in the 

Palù di Livenza zone.

In the Valli Grandi Veronesi area, the larger size of the palaeovalleys of the spring-fed rivers indicates that 

early Holocene flow-rates were considerably larger than today. However, during the Subboreal climatic period 

these rates decreased markedly (Balista et alii 2006; Balista 2009).

In the Alpine foothills and in the plain the human presence first began to have a visible effect on the envi-

ronment during the Neolithic, when agriculture and animal husbandry were introduced and the first perma-

nent villages were built. However, the effects of human activity remained quite limited until the age of metals, 

since when its territorial impact has left well-recognizable traces, even on surface morphology. It should also 

be remembered that in the most distal sector of the plain marine processes induced a significant influence 

from about 8000 years ago, when the relative sea level was between -10 and -5 m with respect to its present 

value and the deltaic systems and lagoons which still characterize the coastal area began to form (Amorosi 

et alii 2008). Besides these environmental changes, during the Holocene the relatively stable climate has 

undergone a number of fluctuations of varying duration, with intervals in which rainfall and/or temperature 

were considerably different from present values. These phases have frequently been identified from studies 

of marsh environments, and especially lakes near pile-dwelling sites; clearly they would have had important 

effects on the communities that lived on the lakeshores (Magny et alii 2009, 2012, 2013). It should be noticed 

that these climatic phases are often not clearly recognizable in all the various sub-zones of the southern Alps 

or sectors of the plain.

Goals  (M. Bassetti, M. Fazzini, A. Fontana, L. Minarelli, L. Piazzi)
The geomorphological studies carried out for this UNESCO site have in particular involved the examina-

tion of non-biological factors that over time have conditioned the ecosystem of each pile-dwelling site. The 

main aim is to provide a geological and geomorphological framework based on all the available data that will 

contribute to assess the environmental sustainability of each pile-dwelling site. 

Sources (M. Bassetti, A. Fontana)
Written sources consist of published material and unpublished data made available by the various insti-

tutions and other organizations involved in the project (regional and provincial authorities, municipalities, 

superintendencies, protected area management bodies, museums and universities). 

For the investigated areas currently no uniform geological and geomorphological documentation exists, 

except for the 1:100,000 geological maps published by the Servizio Geologico d’Italia (begun in 1877 and 

completed in 1976), which however – given its small scale and the lack of detail in surveying the Quaternary 

deposit – is inadequate with respect to the project’s aims. Currently the Istituto Superiore per la Protezione 

e la Ricerca Ambientale (ISPRA) is producing – on its own and through contracts with regional authorities, in-

dependent provinces, universities and research institutes – geological maps at scale 1:50,000 (CARG Project) 

which, when completed, will consist of 652 geological and geothematic sheets covering the entire national 

territory. Unfortunately only two pile-dwelling sites are covered by published CARG map sheets: Fiavé and 

Molina di Ledro. The CARG sheets supply important information regarding Quaternary deposits, which here 

for the first time have been mapped systematically and consistently throughout Italy, as well as a cartographic 

base at a scale suitable for analysis of the drainage basins in which the pile-dwelling sites are located. The only 

available cartographic sources for regional syntheses of geomorphological data are the “Geomorphological 

Map of the Po Plain” sheets at scale 1:250,000 (coordinated by G.B. Castiglioni 1997) and the associated “Il-
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lustrative Notes of the Geomorphological Map of the Po Plain” (AA.VV. 2001), the study Paleosol and Vetusol 
in Central Po Plain (Cremaschi 1987) and regional soil maps at scale 1:50.000.

The following sources were also used:

 ͳ cartographic (CTR) and aerial photo archives; 

 ͳ scientific publications;

 ͳ technical documents forming part of the Piano Regolatore Generale Comunale (PRGC) of munici-

palities, with pile-dwelling sites and those nearby;

 ͳ technical documents forming part of the Valutazione Ambientale Strategica (VAS) of councils with 

pile-dwelling sites;

 ͳ degree and PhD theses;

 ͳ unpublished technical and scientific reports, plans etc. held in Archaeology Superintendency archives;

 ͳ geological reports;  

 ͳ Agenzia Regionale per la Protezione dell’Ambiente (ARPA) archives;

 ͳ archives of regional, provincial and other environmental bodies; 

 ͳ archives of protected area and park management bodies;

 ͳ projects related to environmental policy initiatives and thematic scientific studies (e.g. EULAKES - 

European Lakes Under Environmental Stressors, http://www.eulakes.eu/, for Lake Garda; e.g. CNR, 

LIMNO – Banca dati dei laghi italiani, http://www.ise.cnr.it/limno).   

Methods (M. Bassetti, M. Fazzini, A. Fontana, L. Minarelli, L. Piazzi)
The study involved the following operative stages:

1. review of geological and geomorphological data on the Italian components of the serial site, with 

particular attention to their evolution and local landscape changes through time;

2. compilation of specific sheets recording the information collected for each pile-dwelling site examined;

3. storage of the information collected in a database in preparation for its insertion in a GIS archive;

4. conduction of geognostic investigations in localities where more in-depth study is required, espe-

cially with regard to sites not located in protected park areas;

5. environmental sustainability assessment with a particular focus on the current dangers faced by 

sites (erosion, building or road construction, drainage or reclamation activities, water table fluctua-

tion etc.);

6. production of a digital terrain model (DTM) of the basin in which each pile-dwelling site is located; 

7. drafting of an overall technical report, with relative summary, with a view to publishing the infor-

mation and drawing up a plan of actions to be carried out in the short/medium/long-term future 

regarding components of the UNESCO site.

Given the heterogeneity of the available sources, a preliminary “site geomorphology sheet” which gath-

ers together the analytical data in uniform fashion was drawn up,  together with a synopsis that allows an 

environmental sustainability assessment to be made for each site, with particular attention to the current 

dangers faced by sites (erosion, building or road construction, drainage or reclamation activities, water table 

fluctuation etc.) based on the SWOT (Strengths, Weaknesses, Opportunities, Threats) model.

Geomorphological Sheet (M. Bassetti, A. Fontana)
This recording sheet contains details of the geology and geomorphology of each site and specific strati-

graphic data. The purpose of the sheet is to present the technical information in terms more familiar to an 

archaeological audience, i.e. more descriptive and discursive.

Geomorphological studies on the 19 component parts of the serial transboundary site (...)
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Each site’s geomorphology sheet contains 7 sections, each of which is further subdivided:

1. Site identity: Site code, Place name, Site name.

2. Geographical & administrative data: Region, Province, Council, Locality, UTM WGS 84 Geographical 

Coordinates. 

3. Present site setting: Geographical location, Wetland area (hectares), Maximum basin depth (me-

tres), Nature of water body, Preservation conditions of archaeological remains, Total precipitation 

(yearly average), Temperature (yearly average), Past human activity, Ongoing human activity, Land 

use and agricultural activity, Ploughing depth.

4. Hydrography: Morphometry & hydrology (for lakes only), Main hydrographic basin, Site hydro-

graphic basin, Outflow, Inflow, Hydrogeology, Aquifer type, Average piezometric surface/lake level, 

Water quality.

5. Geomorphology (at scale of hydrographic basin): Predominant substrate composition, Substrate 

geology, Geomorphology, Quaternary stratigraphy. 

6. Archaeological stratigraphy: Current state of knowledge: a descriptive summary of the most impor-

tant stratigraphic sequences published and main ongoing research activity. 

7. Bibliography: list of bibliographical and archive sources.

The “Present site setting” section, subdivision “Nature of water body” serves to classify the basin type 

connected with the site and note any anthropogenic alteration which may have modified its ecosystem. The 

LIMNO project defines a lake as a (naturally or artificially created) body of natural fresh water with a surface 

covering at least 20 hectares at high-water maxima, and certain other smaller water bodies of specific impor-

tance (e.g. drinking-water supply, natural and/or landscape value, subject to detailed study). 

The following are not considered lakes:

 ͳ water bodies resulting from mining activity, even if larger than 20 hectares;

 ͳ transitional bodies, such as dams, barrages or stretches of river with slow flow-rates where through-

flow takes less than one week;

 ͳ water bodies that have been infilled to a large extent;

 ͳ water bodies fed only by groundwater. 

The following water body classifications were adopted, based on definitions from LIMNO and “Quaderni 

habitat” (Bracco et alii 2004, Cantonati et alii 2005):

 ͳ Large Sub-Alpine Lakes. Elongate lakes contained in depressions formed by the retreat of valley 

glaciers (also known as terminal lakes), of great depth and with steep sides. Downstream they are 

often dammed by terminal moraine deposits: large Southern Alpine lakes (Maggiore, Orta, Como, 

Garda, Iseo);

 ͳ Morainic lakes. Lakes dammed by moraines or situated in depressions within moraines.

 ͳ Pools. Stagnant water bodies associated with marshes, less than 6 m deep; vegetation does not 

cover the entire surface. Poorly developed summer thermal stratification. Generally eutrophic envi-

ronment, highly productive and biologically active.

 ͳ Marshes. Perennial stagnant water less than 6 m deep, with surface completely or largely free of 

water plants, but with extensive areas of tree growth.

 ͳ Bogs. Bogs are wetlands present in areas with excess water, often along lakeshores or riverbanks, or 

flat or sloping areas over which a thin layer of water flows. The vegetation consists mainly of hygro-

philous species (sphagnum mosses, mosses, sedges and grasses), the dead matter from which gives 

rise to an organic deposit known as peat.
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 ͳ Artificial water bodies resulting from peat quarrying.

As well as this initial definition it is indicated whether the water body is natural or artificially regulated, at 

present or in the recent past.

 

With regard to the “Preservation conditions of archaeological remains” it was decided to focus on the 

extent of their saturation with water, specified in three principal states:

1. subaqueous: the remains are permanently in an underwater lacustrine environment, immersed in 

water, in direct contact with flowing water (partially anaerobic conditions, from reducing to slightly 

oxidizing);

2. buried in water-saturated sediments: the remains are currently below the water table (partially 

anaerobic conditions, from reducing to slightly oxidizing);

3. buried in sediments not saturated in water: at present the remains are partially or completely in 

subaerial conditions (aerobic, oxidizing conditions). In particular, they may be in one of the following 

environments: 

 • evapotranspiration zone: this zone is exposed to the surface; saturation generally varies 

here between 75% and 100%;

 • transition zone: this is at the centre of the unsaturated zone; 
 • capillary fringe: this zone lies immediately above the saturated zone. 

The sites examined may exhibit conditions that require the use of combinations of these three basic states 

(e.g. buried in water-saturated sediments/ buried in sediments not saturated with water). 

The analysed pile-dwelling sites may be distinguished on the basis of their environmental characteristics, 

as summarized in Table 2.

SWOT sheet (M. Fazzini, L. Minarelli, L. Piazzi)
The technique known as SWOT analysis was developed to assist the development of business strategies in 

contexts characterized by uncertainty and strong competitiveness. Since the 1980s it has been used to ana-

lyse alternative development scenarios when deciding public intervention strategies; recently its use has been 

extended to territorial diagnoses and the evaluation of plans and programmes, as required by EC regulations. 

The purpose of the analysis is to define the development opportunities for a territory, sector or field of 

intervention based on the exploitation of strengths and containment of weaknesses in the light of the oppor-

tunities and risks associated with a plan’s implementation. 

In particular, its use is recommended: 

 ͳ early on to improve the programme’s suitability for the context;

 ͳ in an intermediate phase, when it allows verification of whether, in relation to the contextual changes 

that have occurred, the courses of action decided upon are still suitable and provides a tool for modi-

fying the programme in course;

 ͳ afterwards, to evaluate the final result of plans and programmes.

SWOT analysis was thus used to identify as precisely as possible the Strengths and Weaknesses of the 

present territorial and environmental situation of each pile-dwelling site studied, as well as the Opportuni-

ties available for the best safeguards against Threats that are potential dangers if this protection should be 

lacking. 

Geomorphological studies on the 19 component parts of the serial transboundary site (...)
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Site code Site name 

Predominant 
composition of 

underlying  geological 
deposit 

Nature of water body Artificially regulated  

Preservation conditions of 
archaeological remains 

 
Calcareous 
 

Siliceous 

Large Sub-Alpine  
lake 

M
orainic lake 

Pool 

M
arsh 

Peat bog 

Artificial 

IT-FVG-01 
 

Palù di Livenza - 
Santissima 

X     X   X Buried in sediments not saturated 
with water/subaqueous 

IT-LM-01  
Lavagnone 

X      X  X 
Buried in sediments not saturated 

with water/Buried in water-saturated 
sediments 

IT-LM-02 
 

San Sivino, 
Gabbiano 

X  X      X Subaqueous 

IT-LM-04  
Lugana Vecchia X  X      X Subaqueous 

IT-LM-05 
 

Lucone X     X   X 
Buried in sediments not saturated 

with water/Buried in water-saturated 
sediments 

IT-LM-06 
 

Lagazzi del Vho X     X   X 
Buried in sediments not saturated 

with water/Buried in water-saturated 
sediments 

IT-LM-07 
 

Bande- 
Corte Carpani 

X     X   X 
Buried in sediments not saturated 

with water/Buried in water-saturated 
sediments 

IT-LM-08 

 
Castellaro 
Lagusello 

Fondo Tacoli 

X   X     X 
Buried in sediments not saturated 

with water/Buried in water-saturated 
sediments 

IT-LM-09 
Isolino Virginia-
Camilla-Isola di 

San Biagio 
X   X     X 

Buried in sediments not saturated 
with water/Buried in water-saturated 

sediments 

IT-LM-10 Bodio centrale or 
delle Monete X   X     X Subaqueous/Buried in water-

saturated sediments 

IT-LM-12 Il Sabbione or 
Settentrionale 

X   X     X Subaqueous 

IT-PM-01 
Viverone 1-
Emissario  X  X     X Subaqueous 

IT-PM-02 Mercurago  X      X X Subaqueous 

IT-TN-01 Molina di Ledro X   X     X 
Buried in sediments not saturated 

with water/Buried in water-saturated 
sediments 

IT-TN-02 Fiavé 
Lago Carera 

X      X   Buried in water-saturated sediments 

IT-VN-04 Belvedere X  X      X Subaqueous 

IT-VN-05 Frassino X   X      
Buried in sediments not saturated 

with water/Buried in water-saturated 
sediments 

IT-VN-06 Tombola X      X  X Buried in water-saturated sediments 

IT-VN-07 Laghetto della 
Costa 

X    X    X 
Buried in sediments not saturated 

with water/Buried in water-saturated 
sediments 

 

Table 2. Table summarizing the main characteristics of the current contexts of pile-dwelling sites.
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Site code  Place name Site name 

   

GEOGRAPHICAL AND ADMINISTRATIVE DATA    
REGION  

PROVINCE  

COUNCIL  

LOCALITY  

GEOGRAPHICAL COORDINATES  
UTM WGS84 

 

PRESENT SITE CONTEXT    
GEOGRAPHICAL LOCATION  

WETLAND AREA (HA)  

MAXIMUM BASIN DEPTH 
(METRES) 

 

NATURE OF WATER BODY  

PRESERVATION CONDITIONS OF 
ARCHAEOLOGICAL REMAINS 

 

TOTAL PRECIPITATION 
(YEARLY AVERAGE) 

 

TEMPERATURE  
(YEARLY AVERAGE) 

 

NON-ONGOING  
HUMAN ACTIVITY 

 

ONGOING  
HUMAN ACTIVITY 

 

GROUND USE AND 
AGRICULTURAL ACTIVITY 

 

PLOUGHING DEPTH  

HYDROGRAPHY  
MORPHOMETRY  
AND HYDROLOGY 

Hydrographic basin Lake 
Surface area  Type  
Maximum altitude  Surface area  
Principal inflow   Perimeter  
Average annual volume  Maximum depth  
Principal outflow   Average depth  
Average annual volume   Average level   
  Volume   
  Sedimentation rate   

MAIN HYDROGRAPHIC BASIN  

SITE HYDROGRAPHIC BASIN  

OUTFLOW  

INFLOW   

HYDROGEOLOGY   

AQUIFER TYPE  

AVERAGE PIEZOMETRIC 
SURFACE/ 
LAKE LEVEL 

 

WATER QUALITY   

GEOMORPHOLOGY  
PREDOMINANT SUBSTRATE 
COMPOSITION 

 

SUBSTRATE GEOLOGY  

GEOMORPHOLOGY  

QUATERNARY STRATIGRAPHY  

ARCHAEOLOGICAL STRATIGRAPHY    
CURRENT STATE  
OF KNOWLEDGE 

 

BIBLIOGRAPHY   

REFERENCES  

Table 3. Geomorphology sheet

Geomorphological studies on the 19 component parts of the serial transboundary site (...)
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This assessment was carried out through analysing the following aspects for each pile-dwelling site examined:

 ͳ climate and atmosphere,

 ͳ anthropogenic activity and land use

-    hydrology, hydrogeology, soil and subsoil

-    known stratigraphy

Geognostic investigations (M. Bassetti) 
The purpose of these investigations was to create a preliminary assessment of the physical archaeological evi-

dence potentially present in several pile-dwelling sites, whose stratigraphy was little known. The selected sites 

were: Lagazzi del Vho (IT-LM-06), Mercurago (IT-PM-02) and Tombola (IT-VN-06). The work was carried out in col-

laboration with C. Nicosia and R. Perego and involved manual coring with a core drill equipped with or semicircular 

gouge mounted on rods of 1-m length, joined by joints. For sandy sediments a Dutch or Edelman point was used. 

Core samples were positioned with a GPS, using UTM geographical coordinates1. 

Digital terrain model (A. Fontana) 
Digital terrain models (DTM) of the different archaeological sites were created using ArcMap software. 

These were based on the best freely available topographic data, thus, their resolution and accuracy is 

variable between the different regions. In particular, for the Friuli Venezia Giulia Autonomous Region and 

Autonomous Province of Trento it was possible to process data from topographic surveys carried out through 

airborne laser (LiDAR), which has a planar geographical resolution of 1x1 m and a vertical accuracy of ±15 cm. 

The LiDAR survey of the site of Arquà Petrarca (IT-VN-07), was made available by the Ministry for the Environ-

ment (Piano Straordinario di Telerilevamento) and it shares similar characteristics to those of the other LiDAR 

measurements. For other zones in Veneto, Lombardy and Piedmont, the available topographic information 

is basedon the Cartografia Tecnica Regionale (CTR) in numerical format, of which the spot heights and eleva-

tion isolines were used, as well as spot height descriptions, when present. The information obtained from the 

CTR has an average planar resolution of 10 m and a vertical accuracy of less than 1 m. Using ArcMap digital 

terrain models were produced – with the addition of hillshading, overlaid on the DTM with 55% transparency 

– which gave a 3D effect, emphasizing the relief features around the archaeological sites. At pile-dwelling sites 

near to or within lakes, the water surface was also drawn to facilitate landscape recognition. Moreover, the 

“nominated property” and “buffer zone” boundaries of each site as defined in the original UNESCO report on 

the sites (Nomination Dossier, Volume II, pp. 528-679) were inserted. With regard to the Tombola di Cerea 

site, the cartographic data available were of such poor quality that the production of a DTM was meaningless.   

Concluding remarks and good practices  (M. Bassetti)
Cultural heritage is clearly a non-renewable resource, and the impact on it of the environmental change 

may only be assessed over long timescales (Brimblecombe et alii 2006; Brimblecombe 2010; Sabbioni et alii 
2008; Sabbioni et alii 2012). Climate change may affect the environmental context in which archaeological 

material is preserved (Lankester, Brimblecombe 2010), in particular the sensitive equilibria of wetland eco-

systems on which the conservation pile-dwelling sites depends. 

1 The stratification was described using the following parameters and references. The sediment grain-size scale used was the 

Udden-Wentworth (Udden 1914, Wentworth 1922). Sedimentological descriptions were based especially on the works of Ber-

glund (1991); Bosellini, Mutti, Ricci Lucchi (1989); Ricci Lucchi (1980); Goldberg, Macphail (2006). Soil classification and soil ho-

rizon definition symbology follows criteria in Soil Taxonomy (Soil Survey Staff 2014; Iuss Working Group Wrb 2014). Colours were 

determined of moist samples, using MUNSELL® SOIL COLOR CHARTS (2000).       
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The scientific evidence that average world temperatures are increasing and that climatic and weather 

models are changing is by now undeniable. As shown in the 2014 Fifth Assessment Report of the Intergov-

ernmental Panel on Climate Change (IPCC), the global warming that has occurred since the mid-20th century 

is mainly due to increased concentrations of greenhouse gases produced by human activity, especially the 

burning of fossil fuels and man’s changed relationship with the soil. In 2015 the IPCC and the European 

Environment Agency (EEA) defined a strategy of “adaptation” to climate change that covers a wide range 

of political activities that aim to prepare society for these modifications. Some of these adaptive measures 

involve the use of natural methods to increase the resilience of each area to climate alterations. With regard 

to the subject of our study the priority for the conservation and protection of the sites consists of water 
resource management. In particolar:

 • lakes: beside their function in absorbing heat, they are also reservoirs of carbon dioxide: the more 

CO2 there is in the atmosphere, the more is absorbed by water bodies; here it reacts with water 

forming carbonic acid and thus causing acidification; 

 • peat bogs and marshes: temperature increase can also contribute to increased decomposition and 

mineralization of the organic matter in soil, thus reducing its organic carbon content. Carbon-con-

taining organic matter in stable peat deposits does not decompose if the level of oxygen present 

in the water is low. If these deposits become drier, the organic material undergoes rapid chemical 

transformation, releasing CO2 into the atmosphere. There are already signs that soil water-content 

levels are responding to temperature increase and weather and climate change. This phenomenon 

seems destined to persist; soil water content during the summer period will change throughout 

Europe between 2021 and 2050. The rising concentration of carbon dioxide in the atmosphere may 

increase soil microbial activity and, therefore, rates of organic matter decomposition, potentially 

Fig. 24. Digital Terrain Model of Northern Italy (from Fontana et alii 2014, modified) with UNESCO sites. 

1: IT-PM-01 Viverone (BI)/Azeglio (TO) VI.1-Emissario; 2: IT-PM-02 Arona (NO) Mercurago; 3: IT-LM-12 Cadrezzate (VA) Il Sabbione o 

settentrionale; 4: IT-LM-09 Biandronno (VA) Isolino Virginia-Camilla-Isola di San Biagio; 5: T-LM-10 Bodio Lomnago (VA) Bodio centrale 

o delle Monete; 6: IT-LM-05 Polpenazze del Garda (BS) Lucone; 7: IT-LM-02 Manerba del Garda (BS) San Sivino, Gabbiano; 8: IT-LM-04 

Sirmione (BS) Lugana Vecchia; 9: IT-LM-01 Desenzano del Garda/ Lonato del Garda (BS) Lavagnone; 10: IT-LM-07 Cavriana (MN) Bande 

- Corte Carpani; 11: IT-LM-08 Monzambano (MN) Castellaro Lagusello - Fondo Tacoli; 12: IT-LM-06 Piadena (CR) Lagazzi del Vho; 13: IT-

TN-01 Molina di Ledro (TN) Molina di Ledro; 14: IT-TN-02 Fiavé (TN) Fiavé-Lago Carera; 15: IT-VN-05 Peschiera del Garda (VR) Frassino; 

16: IT-VN-04 Peschiera del Garda (VR) Belvedere; 17:  IT-VN-06 Cerea (VR) Tombola; 18: IT-VN-07 Arqua Petrarca (PD) Laghetto della 

Costa; 19: IT-FV-01 Caneva/Polcenigo (PN) Palù di Livenza - Santissima.

Geomorphological studies on the 19 component parts of the serial transboundary site (...)
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releasing more CO2 than at present. Soil acidification is responsible for the poor preservation of 

animal shell and bone, as seen for example in the sites of Lucone and Palù di Livenza.

On the basis of these premises, and considering the problems identified in the individual pile-dwelling 

sites – which as well as dangers and risk factors also include gaps in our knowledge – the following list of 

proposed principal actions has been drawn up. Specific evaluations regarding each site are contained in the 

SWOT sheets. 

The main actions envisaged are listed below. 

Fig. 25. Examples of Digital Terrain Model of UNESCO sites. a: IT-LM-09 Biandronno (VA) Isolino Virginia-Camilla-Isola di San Biagio, 

IT-LM-10 Bodio Lomnago (VA) Bodio centrale o delle Monete; b: IT-TN-01 Molina di Ledro (TN) Molina di Ledro c: IT-VN-07 Arqua 

Petrarca (PD) Laghetto della Costa; d: IT-FV-01 Caneva/Polcenigo (PN) Palù di Livenza - Santissima. 

Green: nominated property; red: buffer zone.
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Research programme 

Since some of the areas of ignorance brought to light concern data regarding site stratigraphy, a survey 

programme is proposed to obtain information that will yield an understanding of the spatial and chronologi-

cal basis of the geological and ecological evolution of site basins. 

This will supply details of the natural context in which prehistoric settlement occurred. In particular it is 

proposed to set up a multidisciplinary study group, in order to explore the following themes using consistent 

methods, strategies and criteria, including the adoption of a common scientific terminology. 

It is important to increase the current knowledge in the following ways:

 ͳ critical revaluation of the stratigraphy recorded in past excavations and related investigations;

 ͳ comparison between historical maps (starting with 19th century land registers) and recent surveys 

made using modern technologies so as to assess the extent of erosive processes in lake basins and 

the recent geomorphological evolution of these; 

 ͳ survey and geomorphological analysis of the basin of each site;

 ͳ initiation of high-resolution palaeohydrological studies of lake sequences based on solid chronologi-

cal data, by means of systematic test pits and coring along shore-to-lakebed transects. This work 

could indicate the existence of possible lakeside subsidence and detect interaction between settle-

ment construction techniques and lake water levels at the time of settlement foundation. It would 

also be possible to gather data concerning ancient and modern human impacts, as well as new 

information regarding the lifestyles of pile-dwelling communities through the study of sedimentary 

facies. Multidisciplinary studies would include archaeobotanical, dendrochronological, palynologi-

cal, and sedimentological analyses, and 14C dating of sequences. Investigations could be conducted 

along on-site and off-site, or on-shore and off-shore transects;

 ͳ production of digital terrain models (DTM) of the basins where the archaeological sites are located, 

using LiDAR technology producing data with adequate planar resolution (1m x 1m) and vertical ac-

curacy within ±15 cm; 

 ͳ completion of bathymetry surveys of lake basins and archaeological remains, possibly also with 

acoustic probes. 

Monitoring water quality

The entire monitoring and ecological state evaluation system for water bodies has recently undergone 

profound changes so as to conform to European regulations. In particular with regard to the classification of 

the condition of surface water bodies, Directive 2000/60/EC gives prime importance to aspects of biological 

quality, to be investigated at various levels in the food chain. 

For the purpose of monitoring the preservation state of organic remains it is important that a monitor-

ing station be established on each site, in accordance with actions already undertaken in this respect by the 

Agenzia Regionale per la Protezione Ambientale (ARPA) and other territorial agencies. Collaboration proto-

cols must therefore be agreed with territorial environmental monitoring agencies, together with collabora-

tion and partnership pacts with the competent local authorities. An investigation protocol has been drawn up 

by the Wetland Archaeology & Environments Research Centre (Lillie, Smith 2009).

Piezometric monitoring of water tables and lake water levels

In continuity with the previous point, a monitoring station is planned for manual groundwater level mea-

surements and continuous monitoring of water tables, with field measurements of pH, temperature, specific 
electrical conductivity etc. This too could be undertaken in agreement with ARPA and other territorial agencies.

Geomorphological studies on the 19 component parts of the serial transboundary site (...)
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Wetland repair and conservation work

Wetlands are the “natural containers” of pile-dwelling sites and need to be preserved and restored, as to 

prevent the deterioration of the organic material that is a main component of the archaeological record. The 

main aim is to mitigate the process of water and soil acidification while guaranteeing sustainable use, compati-

ble with economic activities. On the basis of these considerations, it is possible to take action on sites equipped 

for the artificial regulation of basin drainage, regulating existing features (outflow and reclamation channels 

etc.) so as to modify their outflow rates. This possibility applies especially to the sites of Palù di Livenza-San-

tissima, Lavagnone, Lucone, Lagazzi del Vho, Bande-Corte Carpani, Castellaro Lagusello-Fondo Tacoli, Frassino, 

Fiavé-Lago Carera, Tombola and Laghetto della Costa. For the sites on Lakes Garda, Varese, Monate and Ledro 

– where such regulation is more difficult to implement because of their huge basins and the multiplicity of 

economic interests and management responsibilities linked to the lake resources – action may be taken in the 

belts around the lakes, promoting the growth of vegetation (especially bushes and trees) in sites’ off-site/off-

shore zones in order to protect the archaeological remains. As long as they are kept at a safe distance from the 

archaeological remains, macrophytes may effectively intercept nutrients coming from adjacent built-up and 

agricultural areas and slow down erosion due to wave action. Otherwise, the uncontrolled proliferation of sub-

merged vegetation might have a destructive effect on the archaeological deposits. Depending on the circum-

stances, further shoreline protection could be provided by wooden fencing, willow wattles or sacks of gravel. 

For lakes we propose that the “nominated property” should be encircled by buoys to mark an area in 

which the following are forbidden: bathing, motor boat use, dredging, the construction of slipways, piers 

(including floating ones) walkways, jetties and moorings, beach extension, underwater fishing, and laying 

underground piping.

Low-impact agricultural management

It is known that ploughing farmland accelerates the decomposition and mineralization of organic mate-

rial in the soil. To retain carbon and nutrients within the soil researchers suggest that the ground should be 

worked less, cultivated using crop rotation, employing “renewal crops” and leaving ungathered crop residues 

on the surface. Leaving crop residues on the ground surface before and during sowing can help to protect 

the soil from erosion. Restoring wetland ecosystems can increase the sequestration of carbon from the at-

mosphere. For example, the restoration of peat bogs has proved to be an effective strategy against the loss 

of organic carbon. In particular, deep ploughing and crops that need sprinkler irrigation systems should be 

limited at sites, to avoid soil leaching and the acidification of archaeological deposits. Maize, for example, 

needs abundant irrigation and emits water from the ground, contributing to the lowering of the water table’s 

capillary fringe, especially during dry periods. 

Teaching programmes 

We want to spread knowledge of methods for fruition of the environmental with low impact, with actions 

directly aimed at promoting sustainable practices which – through the involvement of local inhabitants – will 

safeguard the archaeological sites. Our purpose is to inform local residents and the stakeholders in the area 

of the principal dangers to sites and the appropriate human actions to be undertaken to improve ecosystem 

quality. Operative plans will include the production of publications for schools in the vicinity of the sites. 

Mitigation of tourist-flow impact

Site fruition will be developed through the improvement of site access by the creation of archaeological 

and nature trails that will encourage sustainable forms of tourism linked to the particularities of the local 

archaeological evidence.
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Data sharing

The results will be inserted into a GIS archive of historical, naturalistic and cartographic data. 
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ASSESSMENT OF EROSION DAMAGE TO ARCHAEOLOGICAL DEPOSITS IN THE INDIVIDUAL COMPONENTS 
OF THE TRANSNATIONAL SERIAL UNESCO SITE “PREHISTORIC PILE DWELLINGS AROUND THE ALPS”

Cristiano Nicosia*

Research aims and methods
The purpose of the work was to provide an assessment of erosion phenomena causing damage to struc-

tures and stratigraphy in the 19 component parts of the transnational UNESCO site.  

The specific objectives were the following:

a) identify the presence of indicators of erosion phenomena;

b) distinguish where possible between currently active erosion and past or currently inactive erosion;

c) indicate further studies and, where possible, remedial action.

A general definition of erosion is the “removal of sediments ”1. In lake and marsh environments – the pre-

dominant but not exclusive locations of the pile dwellings examined here – erosion may be caused by various 

factors. Examples are2:

a) current flow and wave action on the bed, shores and littoral platform;

b) rare events such as storms;

c) basin regressions and transgressions due to the rise and fall of lake levels, that may be caused by 

natural (e.g. climatic) factors or human activity;

d) slope movements resulting in slippage towards the basin of portions of deposits;

e) deliberate removal of sediment (e.g. peat quarrying).

The recording sheets that contain the detailed information from which the conclusions of this work were 

drawn (see attached CD-ROM), in addition to the “canonical” forms of erosion mentioned above also make 

reference to several processes referred to in the “Erosion Questionnaire” of the International Coordination 

Group in collaboration with the Limnologisches Institut der Universität Konstanz for “UNESCO World Heritage 

Sites” (WH/S1) and “Pile-dwelling sites“ (AS/S2).  

The following were thus also considered erosion phenomena:

a) illegal excavations / non-systematic removals;

b) ploughing and other agricultural work.

The results of erosion may be seen in the stratigraphic sequences of a site or in sequences recorded in 

areas nearby. For the purposes of this work it was therefore decided to undertake a critical review of all 
stratigraphic data available for each of the 19 sites from a geoarchaeological perspective. This involved the 

study of all published material containing information about stratigraphy (from excavations, test trenches, 

core samples etc.) as well as, when possible, unpublished technical reports and interim reports consigned to 

the Archaeology Superintendency or available on the Web3. 

* From 2018 DBC - Dipartimento dei Beni Culturali; Università degli Studi di Padova.

1 Ricci Lucchi 1980, p. 13.       
2 Readers are referred to the following works for specific treatment of erosion in lake and marsh environments in relation to pile 

dwellings: Magny 1978; Brochier 1983; Petrequin, Magny 1986; Magny 1992.

3 The data for the sites with excavations led under ministerial concession have been kindly made available by the concessionaires.  
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In the case of submerged sites, for which stratigraphic data are less frequent due to the particular methods 

of excavation and survey employed on them, photographic documentation was analysed in order to assess 

the condition of the lakebed and attempt to determine whether it showed signs that erosion had damaged 

the deposits enclosing/containing the archaeological remains.

At three sites for which stratigraphic information was scarce (together with R. Perego and collaborators 

(CNR-IDPA) and M. Bassetti (CORA) a series of site inspections were conducted and ad hoc manual core sam-

ples collected; in one case micromorphological analyses were carried out by the writer. The sites chosen for 

manual sampling were:

(a) IT-LM-06 Lagazzi del Vho, in the municipal area of Piadena (CR)  

(b) IT-PM-02 Mercurago, in the municipal area of Arona (NO) 

(c) IT-VN-06 Tombola, in the municipal area of Cerea (VR) 

Results obtained from the cores and other studies were recorded on the sheet of each site. Detailed de-

scriptions of the stratigraphic sequences and results of the micromorphology study conducted at Lagazzi del 

Vho (Piadena – CR) are included in the attached CD-Rom. 

On the site recording sheet, the section “available stratigraphic data (with comments)”, is followed by a 

“summary of available data regarding erosion phenomena”, divided into four categories:

a) Erosion due to wave action/lakebed currents

b) Lakeshore erosion

c) Erosion in continental environments sensu stricto
d) Erosion due to agriculture, human non-systematic and/or illegal excavation.

The sheet next records the extent of erosion on the site, divided into four categories:
 

 ?  Not determinable on the basis of available data: category assigned to 4 
submerged sites for which available data were insufficient for erosion assessment 
(Peschiera – Belvedere; Cadrezzate – Sabbione; Sirmione – Lugana Vecchia; 
Manerba – San Sivino), and it was not possible to conduct additional research. 

 

Sites that show erosion phenomena in the areas investigated: sites in which 
erosion is particularly pervasive, leading to removal of the archaeological deposits 
(i.e. in addition to timbers, out-of-context archaeological objects may survive, but 
these are no longer associated with archaeological stratigraphy). 

 

Sites that show erosion phenomena in some parts for which information is 
available: sites in which erosion phenomena less pervasive than in category “1” 
(see above) were observed, which call for additional investigation in that these 
processes may still be active. 

  

Sites without particular risk of erosion: sites that have not undergone erosion and 
exhibit optimum conditions of preservation (e.g. Lucone “area D” – Polpenazze) or 
which have experienced erosion phenomena in the past, but whose current 
geological and environmental conditions, the discontinuation of certain human 
activities (e.g. peat extraction) or the application of archaeological protection 
regulations (e.g. ploughing restrictions) prevent continued erosion.  
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Lastly, the sheet contains the section “proposed measures and interventions”, which vary according to 

the type and degree of the erosion phenomena found. Possible measures and interventions are:

(a) ore sampling: this was conducted at the three sites indicated above, and was found to be an effec-

tive tool for identifying the presence and extent of site erosion and documenting the stratigraphy;

(b) underwater research;

(c)  investigation of the existence and application of legal constraints on farming and extractive activities;

(d) surveys/inspections

(e) putting in place erosion markers, instruments that allow precise measurement of loss of sediment 

from lakebeds (suitable for use on submerged sites), described in detail in AA.VV. Prehistoric Pile 

Dwellings around the Alps, volume I, 2009, p. 481. These may be: (1) Erosion markers made of wood 
or metal; (2) Sedimentation Erosion Tables (SET) (used at the margin or on the shore of a lake basin); 

(3) Measuring chains; (4) Ceramic erosion markers. 

Overview
The following table gives a summary of the erosion phenomena recognized and discussed in the recording 

sheets. For detailed consideration of each site, see the individual site sheets in the attached CD-ROM.

Evaluation of the type and urgency of the interventions proposed

The interventions proposed at several of the 19 sites serve to give a clearer picture of the presence and 

extent of erosion phenomena (these objectives are different from those of work conducted by Bassetti and 

Site Assessment Proposed measures and interventions Other measures / Notes 
  Coring Underwater  

research 
Erosion 
markers 

 

1) Peschiera - Belvedere ? X X X  
2) Peschiera - Frassino     Effects of reed-bed expansion? 
3) Cerea - Tombola  See Appendix   Damage from channel clearance 
4) Arquà Petrarca - Costa     Ploughing limitation 
5) Bodio Lomnago - Bodio 
Centrale     Erosion due to lowering of lake 

level  
6) Cadrezzate - Sabbione ? X X X  
7) Sirmione - Lugana Vecchia ? X X X  
8) Lagazzi del Vho  See Appendix   An occupation phase prior to 

that already known was found 
9) Lucone “area D”     Erosion in areas A, B, C? 
10) Lavagnone  X   Extent of agricultural damage? 
11) Manerba - San Sivino ? X X X  
12) Bande di Cavriana  X   Extent of agricultural damage? 

Peat extraction? 
13) Castellaro Lagusello - Fondo 
Tacoli  X   Extent of agricultural damage?  

14) Isolino Virginia-Camilla-Isola 
di San Biagio   X  Bank and platform erosion 

observed  
15) Polcenigo - Palù di Livenza     Monitoring erosion by spring-

fed channels 
16) Fiavé - Lago Carera     Limitations prevent further 

agricultural damage  
17) Molina di Ledro  X X  Bank erosion active since 1929 
18) Viverone - VI.1-Emissario  X X  Lakebed and bank erosion 
19) Arona - Mercurago  See Appendix   Site widely damaged by peat 

extraction (until 1865) 
 

Assessment of erosion damage to archaeological deposits in the individual components (...) 
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Perego and their respective collaborators)4. An order of priority has been assigned on the basis of the scarcity 

or abundance of existing data. 

Lower priority sites

These sites were classified in category “2” (sites that show erosion phenomena in some parts for which 

information is available). 

 ͳ Peschiera-Belvedere

 ͳ Cadrezzate-Sabbione

 ͳ Sirmione-Lugana Vecchia

 ͳ Manerba-San Sivino

 ͳ Viverone-VI.1-Emissario

All are underwater sites, for which the following systematic investigations are proposed:

a. core sampling, not necessarily to a great depth (maximum 1-2 m from the lakebed), if possible 

accompanied by core samples from the shore (to a depth of c. 5 m) 

b. underwater survey designed to determine the presence of archaeological deposits still in situ (as 

opposed to artefact scatters or just timbers); 

c. instruments to measure lakebed erosion5 (“erosion markers”): Erosion markers made of wood or 
metal; Measuring chains; Ceramic erosion markers. The Sedimentation Erosion Tables (SET) method 

is excluded for the sites listed above in that it is more suitable for subaerial csontexts such as lake 

margins, beaches etc.

The following should also be considered higher priority sites:

 ͳ Polcenigo-Palù di Livenza, in that it is probably subject to active fluvial erosion; this requires verifica-

tion by means of a detailed hydrogeological study of the area.

 ͳ Cerea-Tombola, since from the inspection conducted it would appear that the maintenance of 

drainage channels near the site causes the damage and disturbance of archaeological deposits, 

suggesting that these operations should be subject to archaeological control.

Lower priority sites

These sites were classified in category “2” (sites that show erosion phenomena in some parts for which 

information is available). 

For the following sites it is suggested that conformity with existing archaeological protection regulations 

should be verified (especially limitations on ploughing):

 ͳ Bande di Cavriana

 ͳ Castellaro Lagusello-Fondo Tacoli

 ͳ Lavagnone

Underwater surveys aimed at checking for erosion of banks and platforms are suggested for these sites:

4 Excluded from this group are those sites classified in category “3” (sites without particular risk of erosion), as well as: Bodio 

Lomnago-Bodio centrale (already the object of specific studies regarding erosion, Grassi, Mangani 2014); Arona-Mercurago (a site 

where auger observations have already revealed the removal of almost all of the archaeological deposits due to peat quarrying– see 

Appendix).       
5 As described in AA.VV. Prehistoric Pile Dwellings around the Alps, volume I, 2009, p. 481.  
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 ͳ Biandronno-Isolino Virginia; it should be remembered that studies of erosion have been conducted 

here and were published in 20156;

 ͳ Molina di Ledro: here erosion of the bank has been hypothesized since 1929. 
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GUIDELINES ON PALEOENVIRONMENTAL AND ARCHAEOBOTANICAL RESEARCH AND STATE OF 
KNOWLEDGE ON THE 19 PILE DWELLINGS OF THE UNESCO SITE

Renata Perego*, Cesare Ravazzi**

Introduction: the role of palaeoenvironmental studies in the choice of research orientation on 
archaeological sites

In this paper, ‘palaeoenvironmental research’ is taken to mean the branches of natural science, archaeology 

and history that are pertinent to the study of past social and environmental processes (Izdebski et alii 2016). 

Particularly, the report deals with the contribution of palaeoecology, archaeobiology and geoarchaeology to 

the documentation of the pile-dwelling sites that belong to the transnational UNESCO World Heritage site. 

Although there is great potential for interaction between them, each of these research fields – natural sci-

ence, archaeology and history – uses different approaches that can create communication problems, which 

may be due to: differences in terminology, aspects concerning the planning of activities, divergences in pub-

lication policy, or different perspectives on the impact of research. 

In order to develop good practices for palaeoenvironmental research in archaeological contexts it is neces-

sary to develop an integrated interdisciplinary culture with respect to planning procedures and publication 

strategies (both within and outside of specialist academic domains, and including material for the general pub-

lic). In this regard a formal collaboration between archaeology and natural sciences is to be hoped for. For this 

work, the Laboratory of Palynology and Palaeoecology of CNR Istituto Geologia Ambientale e Geoingegneria 

of Milan has furnished the following: (i) the necessary specialist guidance during sample collection and subse-

quent study and interpretation in line with current palaeoenvironmental knowledge; (ii) the revision of guide-

lines and technical procedures concerning coring; (iii) the supply of CNR equipment and personnel for coring.

Modern ecosystems and sedimentation environments: general background concepts 

Prehistoric pile-dwellings are usually preserved on the shores of small to large lakes or on riverbanks. What 

unites these environments is the presence of a body of open water, both during the use of the settlement and 

in the phases following its abandonment. The waterlogged and anoxic sediments develop conditions that fa-

vour the long-term preservation of a large quantity of organic and biogenic remains – which would otherwise 

have been subject to decomposition in the presence of oxygen. These natural and archaeological deposits 

thus constitute an enormous information resource for the detailed understanding of the cultural, economic 

and environmental aspects of the site.

The diversity of preserved material permits the use of various multidisciplinary approaches with a high pos-

sibility of integration. The exceptional nature and scientific importance of this heritage calls for careful manage-

ment that enables its immediate fruition, for teaching and educational purposes for users from nearby and fur-

ther afield, but which can also guarantee the long-term availability of the scientific data – which is important for 

the progress of the disciplines involved and for the combination of the information available for each site so as to 

create an overall, wide-ranging knowledge base for the whole Alpine area (i.e. that covered by the UNESCO site).

Lakes, mires, peat bogs and river meanders are among the continental sedimentary environments that 

guarantee the preservation of continuous sequences for relatively long time-spans compared to other, more 

strictly terrestrial, environments (e.g. stable surfaces). They are generally environments of naturalistic impor-

* PhD in Prehistory and Protohistory (Basel Univ.) with a thesis on archaeobotany, scientific collaborator at Laboratorio di Palino-

logia e Paleoecologia, CNR-IGAG, Milano.

 ** Senior Researcher at CNR-IGAG, Laboratorio di Palinologia e Paleoecologia, Milano.
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tance with fragile ecological equilibria that are easily influenced and altered by human activities. Wetlands 

are characterized by high levels of biodiversity, both plant and animal, and therefore require specific rules for 

their protection and conservation over time. The additional presence of archaeological remains worth devel-

oping reinforces these areas’ cultural value and makes integrated safeguards necessary.

In the Neolithic period and Bronze Age many small intermoraine lakes present on the margins of the Alps 

hosted pile dwellings that modified the lake ecosystems, inputting large quantities of nutrients and plant 

debris. The natural sedimentation, i.e. in areas external to those containing archaeological deposits, was af-

fected by these alterations and contains records of them. The impact of a lakeside settlement on the aquatic 

ecosystem and offshore sedimentation is greater the smaller the lake involved (Håkanson, Jansson 2002); 

in large lakes the effect may be merely local, concerning an area up to only ten metres or so from the settle-

ment. In any case, the anthropogenic introduction of plant remains and inorganic material decreases with 

increased distance from the settlement, as components of natural origin form a progressively larger percent-

age. It is thus necessary to distinguish between on-site sedimentation conditions, which regard the same lay-

ers as compose the archaeological sequence, and off-site conditions external to the archaeological deposits 

and completely without anthropogenic components (Fig. 26). There exists also an intermediate condition, 

referred to as near-site, where subaqueous sedimentation is largely natural but may include a human-derived 

component, often due to material discharged from the pile-dwelling settlement that reaches offshore distant 

zones (Ravazzi et alii 2019).

Palaeoenvironmental reconstructions 
The aim of palaeoenvironmental investigations is to understand past environmental conditions in the vici-

nity of an archaeological site and the changes produced by human activity through the ecological study of 

the sediments composing the sequence. For such studies near-site and off-site conditions are of paramount 

importance (Fig. 26). Understanding what the environment in which these communities lived was like, the 

Fig. 26. The design of a palaeoenvironmental investigation offshore to a lake dwelling may take advantage from a classification of 

lacustrine depositional environments in relation to both sedimentary processes (natural = off-site and near site B / anthropogenic = 

on-site) and sediment components. An admixture of both natural and anthropogenic components may help defining 

intermediate positions, important for their stratigraphy and biodiversity richness, referred as “near site A” 

(Ravazzi et alii 2019, updated).
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resources that were available to them, how they managed them – and how as a result they modified their 

surroundings over time – is important for our comprehension of the evolution of their social organization and 

societies. 

In palaeoenvironmental studies it is unproductive to separate material derived from biological organisms 

from that which is not. The complexity of natural ecosystems means that there are multiple sources from 

which the information required for a detailed reconstruction of the environment and climate may be obtained. 

The custodians of this information are sedimentary deposits, thus considered ‘natural archives’, which for a 

certain time period record – to a greater or lesser extent continuously – the environmental and climatic pa-

rameters, expressed by the characteristics of their sediments or the remains of organisms these contain. The 

fossilized remains of animals and plants may be indicators of the existence of particular ecological conditions, 

inasmuch as they were adapted to life in specific habitats or because their composition or structure reflects 

the environmental conditions in which they lived.  

Proxies (i.e. indicative parameters) and methods 

Stratigraphic and geochronometric documentation

The stratigraphy of natural deposits constitutes the basis for determining the chronological sequence of 

events and the applicability of the other disciplines utilized for palaeoenvironmental studies. 

A stratigraphic investigation usually involves the production of sections, trenches, or manual or mechanical 

core samples. A core provides a copy of the natural archive that may be taken to a laboratory, where it may in turn 

be sampled many times. Given that the areas occupied by lake and marsh sediments measure tens to hundreds 

of metres across, the removal of a core from a near/off-site environment does not endanger the survival of the 

natural and archaeological archive. Moreover, manual coring has little impact on present-day environments. On 

the other hand, with regard to pile-dwelling sites located in well-preserved natural environments, plans to con-

duct mechanical coring and excavation should be accompanied by ecological impact assessments.

Mechanical coring is advisable especially when deposits are more than 5 m thick or when many samples are 

required from certain layers. Sampling an entire sequence by extraction of a sediment core makes it possible to 

obtain a detailed description of the stratigraphic sequence and provides material for numerous different analyses 

that may be compared with one another (Fig. 27). For certain analyses the sediment must be kept wet and not be 

allowed to dry out, so cores need to be kept in cold storage at about 4°C. In such conditions the preservation of 

even the most delicate organic components for more than 20 years is assured.

Stratigraphic studies need to be accompanied by radiocarbon dating in order to fix chronologically each docu-

mented time interval and produce an age / depth model that enables sedimentation rates to be correlated with 

different sediment types, and external events that may have interacted with the sedimentation process to be 

identified (Bronk Ramsey 2008).  

Comprehensive palynological and microbotanical analyses

Comprehensive microbotany includes, besides pollen and spores, also algae, fungi, charcoal and other mi-

croparticles partly mineral (phytolithes, oospores/gyrogonites of charophytes) (Cirujano et alii 2008; Soulié-

Märsche, García 2015).

The study of fossil pollen permits the determination of the vegetation history of a time interval identi-

fied in the stratigraphic sequence. The vegetation of a certain area may also be represented by a ‘pollen as-

semblage’ composed of all the pollen types produced by the species that make it up. Pollen dispersed in an 

environment is trapped in sediments and may be preserved there for a long time. Lake sediments and those 

particularly rich in organic matter, such as peat and gyttja, stored in anoxic conditions (i.e. with no oxygen) are 

the best sediments for the preservation of organic remains, including pollen and other microfossils.

Guidelines on paleoenvironmental and archaeobotanical research and state of knowledge (...)
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Sediment samples have to be submitted to laboratory chemical treatments for palynomorphs extraction 

and then observed under a light microscope to identify pollen, fern and fungal spores, algal remains and 

other microbiological particles. 

Study of samples taken at different depths gives an outline of changes in vegetation over time and may 

also provide indications of climate change. 

Stratigraphic palynology is a relatively recent discipline; the first pollen diagrams were produced in the 

mid-20th century. Various improvements have since been made in sample treatment techniques, levels of 

pollen grain identification, and in data processing, and therefore studies of a certain age – although useful as 

pointers – need to be repeated using modern techniques and with a higher resolution.

Analysis of plant macro-remains

In palaeoenvironmental investigations the examination of plant macro-remains (fruits, seeds, buds, leaves 

etc.) from a stratigraphic sequence is carried out alongside pollen analysis (Birks 2017). In particular, plant 

macro-remains help to determine and characterize in detail the sedimentation environment, usually close by 

the archaeological site. Their environmental dispersion is much more limited compared to that of pollen in 

Fig. 27. Stratigraphic drilling and sampling using undisturbed corers, suitable for palaeoenvironmental studies in lacustrine soft 

sediments with lake dwellings or prehistoric human activities. (a) - Sampling through metal boxes (10x10x50 cm) of an archaeological 

section (on-site deposits, pile dwelling of the Lavagnone, year 2004); (b) - Undisturbed coring with a megacorer designed to operate 

in soft sediments (70 cm operative length, 7 cm diameter) in the near-site deposits of the pile dwelling Lucone D (year 2013); 

(c) - Undisturbed core segment obtained with a peat corer (near-site deposits, pile dwelling Lavagnone, area D); (d) - Preparation of 

a core surface in carbonatic gyttja from the Lake Fimon. The wet surface is gently flattened with a glass slide before the XRF scanning 

(off-site deposits, scanning carried out at the Geological Institute of the University of Bern, 2019).
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air and water, and thus reflects local circumstances. Furthermore, since the taxonomic identification of seeds 

and fruits often reaches species level it gives a clear indication of the habitats present.

The volumes (or weights) of sediment samples taken are proportional to the amount of material available 

and the chronostratigraphic precision of the study in hand. They are sieved, sometimes with very fine meshes 

(e.g. down to 125 µm) so as to recover the smallest seeds (e.g. Juncus, Saxifragaceae etc.) that are important 

for palaeoenvironmental work.

Analysis of micro and mesocharcoal particles

A recent significant innovation in pollen studies is the introduction of charcoal microparticle counts in 

the same samples used for pollen counts. Study of the micro-charcoal present yields an understanding of the 

fires that occurred in the zones more or less close to the point the core was taken. Fires may be the result of 

human activities and thus are useful as anthropogenic indicators, especially if they are correlated with other 

such indicators, such as cultivated plants and weeds.

Charcoal microparticle counts in off-site locations involve the distinction of size categories: (i) particles 10 

to 50 μm in length (indicators of fires in zones probably distant from the study area) and (ii) particles 50 to 250 

μm in length (indicators of fires nearer to the study area). The concentration curves obtained from counts of 

the two charcoal fractions are added to the complete pollen diagram to facilitate their comparison with the 

results of the pollen study.

Mesocharcoal analysis (Crawford, Belcher 2014, Scott 2010) consists of counting the charcoal frag-

ments > 125 µm in length. These may include wood charcoal and that from herbaceous plants and are indica-

tors of fires within or in the immediate vicinity of the study area. The preparation of samples for mesochar-

coal analysis differs from their preparation for pollen studies, so an additional sampling is required in order 

to perform this analysis.

Other freshwater animal proxies: molluscs, ostracods etc.

The search for and quantitative study of other fossil organisms may provide extremely useful palaeoen-

vironmental information. In particular, certain organisms from aquatic environments are excellent indicators 

of water temperature and degree of eutrophication because their very survival may be restricted to narrow 

ranges of tolerance in these respects (Brönmark, Hansson 2018).

Geochemical analyses

Chemical analysis of the sediments can yield varied information depending on the chemical element or 

compound measured. Several examples of such investigations are discussed below.

Recent palaeoenvironmental studies often include Loss On Ignition (LOI) analysis. This procedure gives 

an estimate of water content, total organic matter, carbonates and a siliclastic + oxide sediment component 

by means of sequential heating. Stratigraphic studies of sedimentary sequences are often accompanied by 

LOI data that serve to quantify the basic components of the sediments in question, to compare them with 

lithological processes and relate them to changes in the depositional environment. The method involves the 

progressive, sequential heating of samples inside a thermogravimetric analyzer (TGA). 

Spectroscopic analysis (FTIR and RAMAN) yields insight on the origin and taphonomy of sediment com-

ponents. Spectroscopy allows a quantitative recognition of ash, hydroxyapatite, and biogenic silica contribu-

tions (phytoliths, spiculas, diatoms). These materials are dispersed offshore after the intense domestic fire 

activities carried out into the lake dwelling (e.g. Figuereido et alii 2010). XRF and mass spectrometry allow 

identifying the flux of most chemical elements, including the environmental flux of metals and of other trace 

elements (Manfrin 2014).

Guidelines on paleoenvironmental and archaeobotanical research and state of knowledge (...)
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Nutrient analysis

For environmental archaeological purposes it is also extremely useful to compare stratigraphic sequences 

with measurements of various types of phosphorus (P) content in the sediment. High phosphorous concen-

trations may indicate a high input of animal excrement, which may be interpreted as the presence of livestock 

grazing or corralling areas, as manuring of the earth, or as the presence of bone detritus (Kisand et alii 2017).

Sediment and micromorphological analyses

Sediment and micromorphological analyses allow studying the history of formation of sedimentary de-
posits and soil on archaeological sites and seek to identify the processes involved in their development. This 

provides answers to specific questions, a well as giving general information about the site with respect to the 

depositional environment and intra-site variations in it, changes in the depositional environment over time, 

the site’s potential for preservation of archaeological remains etc. (Nicosia, Stoops 2017).

On-site archaeobotanical investigations (plant palaeoeconomy)
On-site archaeobotanical (or palaeobotanical) investigations involve studying the micro- and macroscopic 

plant remains found in archaeological deposits so as to retrieve information about the palaeoenvironment 

(in particular with regard to anthropogenic environments, i.e. those in or close to settled areas or relevant 

to specific activities), and aspects concerning human diet and subsistence activities. These last elements are 

increasingly referred to as plant palaeoeconomy when plant resources are under consideration. Examples of 

questions that may be answered by such studies are: which plants grew near the site? How did the vegeta-

tion change over time? Was animal raising or crop cultivation practised near the site? How strong was the 

impact of human activity on the vegetation landscape? Were woodland resources managed? Which plants 

were used by the site’s inhabitants for building or textile manufacture, or as food, medicine or fuel? What 

cultivation techniques and animal raising practises were employed?  

A precise on-site archaeobotanical study requires close collaboration between archaeobotanists and ar-

chaeologists for the joint selection of sampling strategies and research aims. The archaeobotanist needs to 

make frequent visits to the site to collect samples, evaluate any specific investigations and gather information 

relevant to correct data interpretation. In most cases a mixed sampling strategy should be adopted  (Jacomet, 

Brombacher 2005, Jacomet 2007, 2013, Jacomet, Kreuz 1999) including: 

 ͳ Stratigraphic samples (profile columns) taken along defined transects (e.g. from lake shore to cen-

tre). Samples of stratigraphic sequences are removed by pushing metal boxes (e.g. 50 x 10 x 10 cm) 

into vertical sections or PVC tubes at least 10 cm in diameter into flat surfaces prior to their excava-

tion. These samples are crucial for understanding the formation of archaeological deposits (deposit 

taphonomy) and for identifying locations where specific activities took place within the settlement. 

 ͳ Accumulations / concentrations of seeds or fruit found during excavation (judgement samples). 

These must be sampled following the indications of an archaeobotanist and in any case removed 

together with the surrounding sediment (and not sieved immediately). Such samples should be 

recorded as limited concentrations of seeds / fruits; they are extremely important because they 

represent brief events and can give precise indications regarding certain activities (closed assem-

blages). Their identification during excavation calls for experience on the part of the archaeologist, 

and they must be removed with care. 

 ͳ Sediment samples from archaeological stratigraphic units, or contexts (bulk samples). Sampling 

should be performed systematically over the entire excavation surface, with the collection of con-

siderable quantities of sediment (at least 4-5 litres). The chosen analytical procedure may involve 

the selection of all the samples taken or differentiated sieving: a coarser mesh for the entire sample 
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(e.g. 4 mm), and finer ones (e.g. 2 and 0.35 mm) for a smaller subsample. In any case it is advisable 

to collect more samples than are needed for the analyses planned initially, with a view to the stor-

age and possible future use of those in excess. 

Sample preservation requires that samples be kept moist, so as not to change much the conditions in 

which the organic material they contain has been preserved over time, and in complete darkness in order to 

avoid the growth of moulds and other decomposer organisms. Pollen study samples in particular should be 

kept in cold storage in sealed plastic bags so as to avoid evaporation of the water in the sediment – which 

would result in loss of the pollen grains. 

Proxies (i.e. indicative parameters) and study methods 

Many analyses employed in the study of natural deposits are also used in archaeological contexts. In 

particular – as mentioned above – sites on the margins of lakes and rivers are notable for the favourable con-

ditions they provide for the preservation of (unburnt) organic remains. The information obtained regarding 

local vegetation, both wild and cultivated plants, may thus be very detailed. However, caution is needed in 

interpreting data associated with some on-site circumstances; all the taphonomic factors (natural and an-

thropic) involved in deposit formation must be carefully assessed. Human activity may cause large accumula-

tions of wild plants within an archaeological site even if their habitat is not common in the site’s hinterland.

Below are described the main types of investigation that should be included when studying the palaeoen-

vironment/palaeoeconomy of a pile-dwelling site in order to maximize information retrieval.

Pollen analysis

In addition to palaeoenvironmental objectives, pollen studies may in this context also be important for 

specific case studies such as the analysis of incrustations on pottery, sediment residues on teeth, bones or 

artefacts, and analyses of biological products as excrement (human or animal) or prepared foodstuffs (honey, 

drinks, cooked foods etc.). The possibility of conducting this kind of detailed analysis may be endangered if 

the necessary measures are not taken during the excavation, such as sampling the material for analysis before 

cleaning an artefact completely, or sampling the sedimentary matrix containing a find, and so on. 

Carpological analyses

In addition to supplying information about plant communities near a settlement – in particular with regard 

to species with low pollen production, the study of seeds and fruits found in archaeological deposits provides 

direct evidence of the plants that were cultivated and gathered for consumption. The interpretation of fruit 

and seed associations calls for attention and assessment of the taphonomic factors involved in deposit for-

mation. Occupation levels are mostly composed of anthropogenic sediments, formed due to the activity of 

humans and domestic animals. Evidence of these activities may be distinguished during excavation, or from 

the results of bio- and geoarchaeological studies. The main activity types that may be recognized concern the 

following aspects:

 ͳ structural (building, installation, reclamation, insulation of living areas, reconstruction, structural 

demolition etc.), 

 ͳ nutritional (foodstuff production, harvesting, cleaning and processing, food cooking, storage and 

consumption, excrement etc.), 

 ͳ craft (production and harvesting of raw materials, working and production of utensils, use of pro-

cessing residues etc.).
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Carpological analyses, in particular the identification of weed species, may also furnish information about 

agricultural procedures (e.g. sowing and reaping times, ground preparation, manuring, irrigation, crop rota-

tion, cereal harvesting and processing techniques etc.). In the field of archaeobotany new approaches have 

recently been proposed for the identification and more detailed comprehension of cultivation techniques 
which were, after all, the most important subsistence activity engaged in by the inhabitants of these pile 

dwellings. These new methods include for example the application of ecological indicator values (e.g. Land-

olt’s EIVs), a measure of species’ phytosociological status, the ‘functional types’ ecological method (FIBS 

methods), and analysing the isotopic compositions of seeds and fruits (as well as the bones of herbivorous 

animals). 

However, the integration of archaeobotanical data with archaeological results – for example the discovery 

of tools and other equipment used for agricultural work, such as ploughs, sickles, scythes etc. – remains of 

fundamental importance.

Analysis of charcoal and wood

The identification of charcoal (anthracology) and wood remains (xylology) is important for information 

concerning the use of woodland resources. Wood was used as fuel in domestic fires, as a construction mate-

rial for houses (timber buildings and platforms for living areas), and for the production of wooden objects 

(rarely recorded outside of pile-dwelling sites because rarely preserved). It is probable that the wood burnt 

in household fireplaces was that ready to hand, and therefore reflects the composition of woodland near the 

site. Timber used for building and artefacts, however, was chosen on the basis of the physical and mechanical 

properties of each tree species, implying a detailed knowledge of woodland resources.

Dendrochronology, dendroecology and dendrotypology

Due to the large numbers of wooden finds preserved on pile-dwelling sites, dendrochronology has a great 

potential as a method for absolute dating, as well as for the study and interpretation of timber structures 

(dendrotypology, Billamboz, Martinelli 2015, Martinelli 2017). Investigations into the plans of wooden 

buildings (hut shape and size), the development of villages over time, and woodland management may be 

carried out even without the standard curves covering thousands of years that allow the determination of 

absolute dates for Bronze Age tree-ring sequences.

Other analyses (coprolites, phytoliths etc.)

Another possible analysis of remains of plant origin is that of phytoliths (intra- or extracellular structures 

made of silica that form in plant tissues, 25-250 µm in length). The identification of these silica microfossils 

may be of interest in specific circumstances in which organic remains do not survive, such as in baked clay 

and pottery (Pearsall 2000).

The study of coprolites found in archaeological deposits, in particular those of small ruminants such as 

sheep and goats, may be useful for understanding domestic animal raising practises (Kühn et alii 2013). 

These are most easily found by systematically sieving archaeological sediments, although different types are 

not distinguishable. The identification of macroscopic remains (fruits, seeds, wood, buds and epidermis frag-

ments) preserved in excrement (as residue from digestive processes) provides direct evidence of what the 

animals ate – freely chosen or give as fodder. The pollen content reflects not just what they ate, but also the 

environments in which they grazed and the season in question. Fungal spores and numerous non-pollen 

palynomorphs, as well as insect remains, may be good indicators of grazing and corralling areas, and of the 

animals’ state of health.
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Structure of the information sheets for individual sites
The review of palaeoenvironment and plant palaeoeconomy research is updated to 2017 and involved 

the compilation of an information sheet for each site belonging to the UNESCO serial site1. The sheet was de-

signed to contain all the information considered useful to summarize the current state of knowledge, as well 

as providing the data needed to assess the sites when drafting new palaeoenvironmental research projects. 

The relevant territorial extensions are the nominated area and buffer zone of each site, the borders of which 

are defined in the UNESCO Nomination Dossier and in the official website, 2016 update (www.palafittes.org). 

The components of the sheet are as follows:

1. Site denomination information.

2. Current ecosystems and sedimentary environments. Description of the site’s current environmental 

conditions with respect to sedimentary environment, habitat type, vegetation, present-day or past 

human activities that might have influenced (or be in some way connected with) the archaeological 

deposits, the area’s recognized natural importance, and possible protective measures. 

3. Settlement areas and environment. Definition of the prehistoric village’s environmental context at 

the time of its occupation, together with settlement type and extension, when known.

4. Stratigraphic data. Information regarding the stratigraphy of the natural deposits – that is those 

produced by the sedimentary accumulation of exclusively natural deposits, i.e. without any material 

produced by human activity (dumping, trodden surfaces etc.) in the sequence –  and of the archaeo-

logical deposits (stratigraphy of occupation layers). The section also includes what is known about 

the chronology of both deposit categories, with indication of the dating methods used. Natural 

deposits generally occupy a much wider timespan, extending to pre-settlement phases too. Cases 

in which there is sedimentation posterior to the site’s abandonment are less common. 

5. Palaeoenvironmental investigations. A list is given of all the investigations conducted to understand 

the palaeoenvironment of the area around the site during a time interval that may extend beyond 

the occupation phases. If known, the amount and completeness of the analyses performed are indi-

cated. For each investigation type the organizations and persons involved are specified, in addition 

to publications, university theses and scientific reports based on the research.

6. Archaeobotanical investigations. A list is given of all analyses carried out on plant remains (fruits and 

seeds, charcoal, wood etc.) preserved in archaeological deposits, or connected with human activity 

in general. If known, the amount and completeness of the analyses performed are indicated. For 

each investigation type the organizations and persons involved are specified, in addition to publica-

tions, university theses and scientific reports based on the research.

7. Summary table of palaeoenvironmental and archaeobotanical investigations. The information sheet 

ends with a table that briefly summarizes the analyses conducted on the archaeological deposits 

(on-site) and natural strata (near-site or off-site sensu stricto), distinguishing three distinct catego-

ries: analysis of occupation deposits, structures brought to light during archaeological excavation 

(e.g. wooden platforms), and any special cases, such as analyses of pottery encrustations, coprolites 

etc. (categorized as ‘components’). The table indicates the completeness of the investigations, but 

not the quantity of analyses.

1 Information sheets compiled for each site and updated to 2017 can be found in the CD-ROM attached to this publication.
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Assessment of current knowledge and research potential of individual sites with respect to 
palaeoenvironmental and archaeobotanical studies

The state of palaeoenvironmental and archaeobotanical knowledge presented in the information sheets 

varies greatly between the 19 sites, and the overall picture is complex due to the specificity of each site. The 

diversity concerns the types of research carried out, the amount of detail, the application of modern inves-

tigative methods and the availability of published data. A summary of the main studies is given in Table 4, 

which also indicates whether work is at a preliminary or advanced stage, and the availability of (even prelimi-

nary) published data.

For the majority of sites (over 50%, categories 3 and 5 as defined in Table 5) at least a part of the pa-

laeoenvironmental investigations have been studied and published. Frequently these are dendrochronological 

analyses, which have been performed at almost all sites. This is because of the important dating evidence they 

provide, and the greater facility of sample collection, even for subaqueous sites not subject to archaeological 

excavation, but where posts have been planned and sampled. However, very little is known about the pa-

laeoenvironments and palaeoeconomies of a fair proportion of sites: over 20%. This category includes all the 

subaqueous sites, about which little or nothing is known regarding their archaeological stratigraphy.

In several cases the investigations conducted are outdated with respect to the methods employed and the 

precision of identification of plant remains (e.g. pollen studies from the mid-20th century, and cereal remain 

identification carried out before the recent discovery of the spread of the new glume wheat, etc.). In some 

instances, preliminary archaeobotanical work was not followed up by more detailed studies. 

The sites about which most is known are those where excavations are presently in course under ministe-

rial concession or directly by SABAP, or have been conducted relatively recently, that represent slightly more 

than 20%. In these sites a modern, multidisciplinary approach has been used, with an effort to integrate the 

information obtained from the individual disciplines, so as to obtain the most detailed possible picture of the 

palaeoenvironment and palaeoeconomy. However, the results of this work are not yet available in the form of 

official publications for all of the sites, but are in course of publication or exist as internal reports, degree and 

doctoral theses, and so on, and thus often difficult to obtain.

The assessment of the study potential of each site is based on consideration of the state of preservation of 

the archaeological deposits and the availability of fundamental information, in particular regarding stratigra-

phy, that is necessary for formulating well-targeted projects.
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LEGEND 

 Thorough analyses, or at least based on adequate sample numbers, and at least partly available in official publications 
(their study potential may not have been entirely exploited). 

P Preliminary analyses (i.e. limited to just a few samples or published in preliminary form) 

N  Analyses not available in official publications (i.e. not including: internal reports, degree and doctoral theses, conference 
posters and presentations).  
Here are also included cases where analyses are currently in progress (year 2017). 
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Pollen  
analyses 

off -
site    N P  N    

 
N         

on -
site P          

 
  N     P  

Carpological 
analyses  

off -
site           

 
  N       

on -
site P          

 
N         

Anthracological 
analyses  P          

 
N         

Xilological analyses 
(posts only) P         N 

 
 N  N      

Dendrochronological 
analyses P     N    N 

 
 N  N      

Dendrotypological 
analyses           

 
         

'Organic product' 
studies           

 
N  N       

Other analyses  
e.g. phytoliths           

 
N         

Micromor-
phological 
analyses 

off -
site           

 
         

Micromor-
phological 
analyses 

on -
site           

 
N         

Table 4. Summary of palaeoenvironmental and archaeobotanical work on each of the 19 sites (March 2017 update).
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Site State of knowledge 
(palaeoenvironment and plant 
palaeoeconomy) 

Cat Assessment of study potential 
(palaeoenvironment and plant 
palaeoeconomy) 

Val 

IT-VN-06 
Cerea (VR) 
TOMBOLA 

Palaeoenvironment 
Palaeoenvironmental studies of off-
site natural deposits are lacking. 
Natural deposit stratigraphy is 
unknown. 
Plant Palaeoeconomy 
Carpological, anthracological, 
dendrochronological and pollen 
studies, preliminary but unpublished. 

2 Only a small part of the site has been 
damaged by agricultural work. On-site 
and off-site stratigraphy is well preserved. 
The preliminary stratigraphic information 
currently available is insufficient for 
assessment of potential and targeted 
project design. 

3 

IT-VN-07 
Arquà Petrarca (PD) 
LAGHETTO DELLA 
COSTA 

Palaeoenvironment 
There are off-site studies of natural 
deposits, from the 1960s and recent, 
but not aimed specifically at 
recording the phases of human 
impact. 
Plant Palaeoeconomy 
No on-site studies available. 

3 Although the site has been notably 
damaged by agricultural work, deposits 
have high potential for preservation of 
fossil remains, and excellent stratigraphic 
continuity. 
Assessment of potential and targeted 
project design are impeded by the lack of 
modern on-site studies. 

4 

IT-VN-04 
Peschiera del Garda 
(VR) BELVEDERE 

Palaeoenvironment 
Palaeoenvironmental studies of off-
site natural deposits are lacking. 
Natural deposit stratigraphy is 
unknown. 
Plant Palaeoeconomy 
Dendrochronological studies 
available. 

3 In this subaqueous site the degree of 
sedimentation continuity and influence of 
erosion processes on deposit 
preservation are yet to be evaluated. 

2 

IT-VN-05 
Peschiera del Garda 
(VR) 
FRASSINO 

Palaeoenvironment 
Off-site studies of natural deposits 
have been published and are in 
course. Natural deposit stratigraphy 
is partly known only in some parts of 
the lake basin. 
Plant Palaeoeconomy 
Dendrochronological and 
micromorphological studies 
available. 

4 Site of great potential for 
palaeoenvironmental and plant 
palaeoeconomy studies, with a large lake 
area undamaged by agricultural or 
tourism-related work. Several 
stratigraphic studies have verified the 
continuity of natural sedimentation. 

4 

IT-LM-07 
Cavriana (MN) 
BANDE - CORTE 
CARPANI 

Palaeoenvironment 
Off-site studies of natural deposits 
are in course. Natural deposit 
stratigraphy is quite well known but 
unpublished. 
Plant Palaeoeconomy 
Dendrochronological studies 
available, 1980s carpological studies. 

3 Site of moderate potential for 
palaeoenvironmental studies due to 
recorded stratigraphic discontinuities and 
agricultural damage. 
Assessment of potential and targeted 
project design are impeded by the lack of 
modern on-site studies. 

3 

IT-LM-08 
Monzambano (MN)  
CASTELLARO 
LAGUSELLO – FONDO 
TACOLI 

Palaeoenvironment 
Off-site studies of natural deposits 
have been published and are in 
course. Natural deposit stratigraphy 
is partly known in the SW part of the 
lake basin only. 
Plant Palaeoeconomy 
Carpological studies exist, but 
archaeological deposits of origin 
unknown. 

4 Site with high potential for 
palaeoenvironmental and plant 
palaeoeconomy studies, with a large lake 
area undamaged by agricultural or 
tourism-related work. Good continuity of 
natural sedimentation, but careful 
assessment is needed with regard to the 
vicinity of modern human settlement. 

4 
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IT-LM-09  
Biandronno (VA) 
ISOLINO VIRGINIA – 
CAMILLA – ISOLA DI 
SAN BIAGIO 

Palaeoenvironment 
Off-site studies of natural deposits 
are unpublished; the succession 
needs to be extended beyond the 
Middle Neolithic. Natural deposit 
stratigraphy around the island is only 
slightly known. 
Plant Palaeoeconomy 
Preliminary palynological, xilological, 
carpological studies partly available. 

3 Site of great importance; the oldest 
known Alpine pile-dwelling occupation 
and early agricultural activity have been 
recorded here. High potential for 
palaeoenvironmental and plant 
palaeoeconomy studies, since the island 
is surrounded by natural deposits 
undamaged by agricultural or tourism-
related work. The continuity of the 
natural stratigraphic sequences includes 
the settlement's chronological range: 
Neolithic, Copper Age, and much of the 
Bronze Age (to be confirmed). The 
complexity of the stratigraphy and the 
site in general call for well-planned 
research: localized, poorly contextualized 
investigations should be avoided. 

5 

IT-LM-10  
Bodio Lomnago (VA) 
BODIO CENTRALE O 
DELLE MONETE 

Palaeoenvironment 
Off-site studies of natural deposits 
have been published. Natural deposit 
stratigraphy around the settlement is 
quite well known towards the beach, 
but unknown offshore. 
Plant Palaeoeconomy 
Dendrochronological and phytolith 
studies on baked clay available. 

5 Recent work has detected severe erosion 
processes; archaeological deposits are not 
preserved in the areas investigated, and 
continuous off-site stratigraphic 
sequences covering the occupation 
phases were not found. Off-shore 
deposits in Lake Varese are yet to be 
evaluated.  

1 

IT-LM-12 
Cadrezzate (VA)  
IL SABBIONE O 
SETTENTRIONALE 

Palaeoenvironment 
Palaeoenvironmental studies of off-
site natural deposits are lacking. 
Natural deposit stratigraphy around 
the settlement is unknown. 
Plant Palaeoeconomy 
Dendrochronological, xilological and 
dendrotypological studies available. 

3 Investigations of lake-bed stratigraphy 
have shown the at least partial 
preservation of Bronze Age archaeological 
deposits. 
The preliminary stratigraphic information 
currently available is insufficient for 
assessment of potential and targeted 
project design.  

3 

IT-LM-04 
Sirmione (BS)  
LUGANA VECCHIA 

Palaeoenvironment 
Palaeoenvironmental studies of off-
site natural deposits are lacking. 
Natural deposit stratigraphy is 
unknown. 
Plant Palaeoeconomy 
Dendrochronological and xilological 
studies unpublished 

3 In this subaqueous site the degree of 
sedimentation continuity and influence of 
erosion processes on deposit 
preservation are yet to be evaluated. 

2 

IT-LM-05  
Polpenazze del Garda 
(BS) LUCONE D 

Palaeoenvironment 
Near-site studies of natural deposits 
have been published and are in 
course. Natural deposit stratigraphy 
is well known. 
Plant Palaeoeconomy 
Dendrochronological, 
dendrotypological, 
micromorphological, carpological, 
anthracological studies available and 
in course. 

5 
3/4c 

Site with high potential for 
palaeoenvironmental and plant economy 
studies, due to the presence of near-site 
deposits of notable stratigraphic 
continuity, preserved up to the 
Renaissance period. There are also 
perfectly preserved carbonized cereal 
remains, as well as non-carbonized 
cereals potentially useful for ancient DNA 
studies. Systematic samples have been 
collected, especially of conflagration 
deposits, and are available for studies on 
the use of particular areas and economic 
activities. 

5 
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IT-LM-05  
Polpenazze del Garda 
(BS) LUCONE A 

Palaeoenvironment 
There are near-site 
palaeoenvironmental studies of 
natural deposits. Natural deposit 
stratigraphy is little known. 
Plant Palaeoeconomy 
No on-site studies are available. 

3 An important site because its stratigraphy 
can be correlated with that of the 
adjacent Lucone D site (of different date). 
Continuous off-site stratigraphy is 
potentially present in the pool at the 
centre of Lake Lucone. 

4 

IT-LM-06 
Piadena (CR)  
LAGAZZI DEL VHO 

Palaeoenvironment 
Palaeoenvironmental studies of off-
site natural deposits are lacking. 
Natural deposit stratigraphy is 
unknown. 
Plant Palaeoeconomy 
No on-site studies are available. 

0 The limited information available about 
the archaeological stratigraphy indicates 
good potential for archaeobotanical 
studies in what is one of the rare riverside 
settlements belonging to the UNESCO 
site. 

3 

IT-LM-01  
Desenzano del Garda / 
Lonato del Garda (BS) 
LAVAGNONE 

Palaeoenvironment 
Near-site studies of natural deposits 
have been published and are in 
course. Natural deposit stratigraphy 
is well known. 
Plant Palaeoeconomy 
Dendrochronological, palynological, 
carpological, anthracological, 
coprolite, studies available and in 
course. 

5 
3/4c 
 

Site of fundamental importance for dating 
the plant palaeoeconomy of the entire 
Bronze Age around Lake Garda. There is 
also a continuous, complex succession of 
natural deposits covering all of pre-
Bronze Age prehistory. Unfortunately, the 
deposits are truncated at the beginning of 
the Recent (later Late) Bronze Age. 

5 

IT-LM-02 
Manerba del Garda 
(BS) 
SAN SIVINO, 
GABBIANO 

Palaeoenvironment 
Palaeoenvironmental studies of off-
site natural deposits are lacking. 
Natural deposit stratigraphy is 
unknown. 
Plant Palaeoeconomy 
No on-site studies are available. 

0 In this subaqueous site the degree of 
sedimentation continuity and influence of 
erosion processes on deposit 
preservation are yet to be evaluated. 

3 

IT-FV-01 
Polcenigo (PN)  
PALU’ DI LIVENZA – 
SANTISSIMA 

Palaeoenvironment 
Near-site studies of natural deposits 
have been published. Natural deposit 
stratigraphy is well known. 
Plant Palaeoeconomy 
Dendrochronological, carpological, 
anthracological studies available and 
in course. 

4 
3/4c 

A rare example of a studied Neolithic 
lakeside settlement in north-east Italy, 
offering interesting opportunities for 
detailed stratigraphic analysis. The 
potential for palaeoenvironmental studies 
of natural deposits later than the Middle 
Neolithic is yet to be evaluated. 

4 

IT-TN-01 
Molina di Ledro (TN)
  
MOLINA DI LEDRO 

Palaeoenvironment 
Numerous near-site and off-site 
palaeoenvironmental studies of 
natural deposits have been 
published. Natural deposit 
stratigraphy is well known. 
Plant Palaeoeconomy 
Preliminary carpological, xilological, 
palynological studies from 
archaeological layers. 

4 Important site for the study of pile-
dwelling cultures in a mountainous Alpine 
area, with excellent preservation of plant 
remains and processed foodstuffs. 
However, many plant finds have been 
under study in various institutions for 
more than twenty years. Information 
about the original stratigraphic position of 
plant finds is insufficient. There are 
obvious errors of identification and 
interpretation with respect to 
palaeoenvironment. Cereal finds require a 
systematic review in the light of recent 
taxonomic and genetic discoveries. 

5 

 

 

 

 



115

IT-TN-02 
Fiavé (TN)  
FIAVÉ – LAGO CARERA 

Palaeoenvironment 
Limited near-site 
palaeoenvironmental studies of 
natural deposits have been 
published. Natural deposit 
stratigraphy is well known. 
Plant Palaeoeconomy 
Carpological, xilological, 
palynological, coprolite studies 
available from the archaeological 
layers. 

5 Important site for the study of pile-
dwelling cultures in a mountainous Alpine 
area. Cereal finds require a systematic 
review in the light of recent taxonomic 
and genetic discoveries. 

4 

IT-PM-01 
Viverone (BI) / Azeglio 
(TO) 
VI.1-EMISSARIO 

Palaeoenvironment 
Limited off-site palaeoenvironmental 
studies of natural deposits have been 
published. Natural deposit 
stratigraphy is little known. 
Plant Palaeoeconomy 
Dendrochronological studies; 
preliminary but poorly located 
palynological studies from 
archaeological layers. Further 
palynological, carpological and 
dendrochronological studies in 
course. 

3/4c Important site for land-use studies, in 
particular for understanding the relations 
between archaeological structures and 
the plant palaeoeconomy. 

5 

IT-PM-02 
Arona (NO) 
MERCURAGO 

Palaeoenvironment 
Palaeoenvironmental studies of off-
site natural deposits are lacking. 
Natural deposit stratigraphy is 
unknown. 
Plant Palaeoeconomy 
No on-site studies are available. 

0 A little studied site but with high potential 
due to the probable – but as yet 
unstudied – stratigraphic continuity of 
off-site and near-site deposits. 

4 
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Table 5. Table of palaeoenvironmental and archaeobotanical research potential.

LEGEND
Cat - State-of-knowledge categories for palaeoenvironmental and plant palaeoeconomy studies

0 – Nothing known.

1 – Stratigraphic core data available, but without accompanying analyses.

2 – Investigations conducted, but preliminary and unpublished.

3 – Investigations published for at least the palaeoenvironment or plant palaeoeconomy sector.

4 – Investigations published for both main sectors: palaeoenvironment and plant palaeoeconomy.

3/4c – Investigations in progress (excavation, degree or doctoral theses in course).

5 – On- and off-site integrated multidisciplinary investigations available or in course of publication.

Val - Assessment of study potential

1 – Very limited study potential.

2 – No assessment possible due to lack of information.

3 – Partial assessment based on limited data; difficult to express potential in terms of targeted project design.

4 – High study potential, but site damaged or unreliable data from investigations using outdated methods or 

insufficient for the formulation of specific project aims. 

5 – High study potential, site well preserved, information sufficient for the formulation of detailed or multi-

disciplinary projects.
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WOOD FROM UNESCO PILE-DWELLING SITES – DENDROCHRONOLOGY AND WOOD ANALYSIS: THE 
STATE OF KNOWLEDGE AND NEW RESEARCH 

Nicoletta Martinelli*

Introduction
The most distinctive characteristic of prehistoric Alpine pile-dwelling settlements is the preservation of 

wood – timbers used to construct both the buildings themselves (houses, shelters and sheds) and ancillary 

structures (palisades, fences, walkways and trackways). The information potential of these remains – both 

as artefacts and ecofacts – is extraordinary, enabling investigation of both the technical knowledge of the 

stilt-house builders and ancient woodland management practises – and more generally of the relationship 

between humans and their environment during the occupation period.

Disciplines such as xylology, dendrochronology and dendrotypology are clearly of fundamental impor-

tance for extracting from these preserved wooden objects – and in particular from their tree-ring sequences 

– as much data as possible. Furthermore, a branch of dendrochronology known as dendroarchaeology makes 

it possible to obtain absolute dates and calendar dates for this information. This notable precision enables 

the various phases of each village’s development to be understood, in addition to comparison of the parallel 

development of different villages.

For this reason, work on the transnational serial UNESCO site Prehistoric pile-dwellings around the Alps, 

activity n. 2 “Studio di fattibilità per promuovere l’armonizzazione di protocolli finalizzati all’effettuazione di 

indagini conoscitive e alle analisi diagnostiche preliminari agli interventi conservativi dei legni archeologici dei 

siti palafitticoli dell’arco alpino” was planned to include the execution of dendrochronological and xylotomical 

investigations and some radiocarbon dating on samples from a number of the listed Italian sites, as well as 

a report on the state of knowledge regarding dendrochronological and xylological studies on all of the listed 

Italian sites. 

For explanations of the methods used for – and detailed results obtained from – the new surveys, and an 

account of previous studies, bibliographic references for individual sites and indications of the provenance 

of the information collected, please see the reports in the attached CD-ROM. These form the basis of this 

report, which summarizes all the dendrochronological and xylological data available for each component of 

the UNESCO site1.  

Below are given the summary sheets for each of the 19 Italian settlements belonging to the UNESCO site, 

which include unpublished data made available by the institutions responsible for the archaeological sites2.

IT-FV-01 Polcenigo (PN) – Palù di Livenza - Santissima 

The first xylotomical studies at the Palù di Livenza site made use of samples collected in test pits dug in 

1983, 1987 and 1989 (in the ‘Canaletta’) by the Como Civic Museums Archaeobiology Laboratory and were 

conducted on 50 wood finds, among which deciduous oak (23), alder (18), ash (2), poplar (1), poplar/wil-

low (1) and Pomoideae (1) were identified3. In the course of subsequent archaeological work in 1992-1994 

about 700 timbers were identified, systematically recorded and sampled; the Como Laboratory examined 

about 200, while the xylotomical work on those also subjected to dendrochronological study was carried out 

by Dendrodata s.a.s. in Verona.

* Laboratorio Dendrodata, Verona.

1 This report was prepared in response to an assignment under prot. n. 14573, 23.12.2015 on Law 77/2006 F.Y. 2013.

2 I dati sono aggiornati al marzo 2017; per la bibliografia completa si vedano le relazioni su CD-ROM (cit.).

3 N. 4 samples were not identified.
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All the wood types identified were deciduous, with a marked prevalence of hazel (Corylus avellana L.) and 

deciduous oak (Quercus sp. or Quercus sp. sect. ROBUR)4; maple (Acer sp.), beech (Fagus sylvatica L.), ash 

(Fraxinus sp.), elm (Ulmus sp.), alder (Alnus glutinosa/incana), poplar (Populus sp.), Pomoideae, willow (Salix 

sp.) and lime (Tilia sp.) were also present5. The extensive sampling conducted during recent work has led to 

an increase in the number of taxa identified among the wood remains (from 6 to 11)6 and to the recognition 

that hazel wood was used most, with oak also being quite common. 

The dendrochronological analyses were performed on samples collected during archaeological excava-

tions in 1989 and 1992-1994, although with regard to determining ring numbers and wood species these were 

rarely well-suited. However, 65 wood samples of deciduous oak (Quercus sp. or Quercus sp. sect. ROBUR) 

were examined in all, as well as lesser quantities of hazel (Corylus avellana L.) (12), maple (Acer sp.) (2) and 

beech (Fagus sylvatica L.) (2)7. This work on samples taken during research in 1989-1994 was organized and 

directed by the excavation director, S. Vitri of the Soprintendenza BAAAS of Friuli Venezia Giulia. 

Recent analyses included examination of three samples taken during 2013 archaeological excavations di-

rected by R. Micheli of the Soprintendenza Archeologia del Friuli Venezia Giulia; only one of these, EL 07, 

was suitable for dendrochronological study, and was of deciduous oak wood (sect. ROBUR). The other two 

samples were of ash; this wood had already been found during previous studies, but in less than 3% of cases. 

Notwithstanding the limited nature of the sampling, this might suggest a particular technical and/or supply 

choice, which could be identified in future archaeological investigations.

Comparisons of other oak series from previous dendrochronological work with the 41-ring-long series 

from the new sample EL7-2013 showed no cross-dating. However, additional samples are expected after the 

reopening of the excavation sector in 2017, which will permit further investigation.

For the first time in Italy and the northern Alpine area, at Palù certain typical characteristics of Neolithic pile-

dwelling settlements have been recognized: the intensive use of wood species other than oak, and in the ma-

jority of cases when oak was used, young trees with brief ring sequences were preferred. This means that the 

site’s numerous wood studies have not yielded a great deal of useful information. It proved possible, though, 

to hypothesize three different types of structure and elaborate several mean curves; one of these proved to be 

synchronized with the chronology of the Slovenian site of Hočevarica. The average curve in question was that 

of “structural system III”, which teleconnection with the Hočevarica chronology and the use of wiggle-matching 

dated to the second quarter of the 4th millennium cal BC. At present this is the only Italian prehistoric site for 

which a Trans-Alpine teleconnection has been recognized. 

IT-LM-01 Desenzano del Garda/Lonato del Garda (BS) – Lavagnone

The first dendrochronological investigations at Lavagnone were conducted by the Author for her Post-

graduate Specialization thesis: the final results were presented at a Verona Conference entitled Absolute 
Chronology. Archeological Europe 2500-500 BC in 2015. The work concerned the examination of several posts 

brought to light in 1974-79 during excavations directed by R. Perini and re-uncovered during subsequent ar-

chaeological research by R.C. De Marinis in 1993, plus two samples from horizontal timbers found in the new 

4 Sensu Cambini (1967).       
5 A piece of Quercus sp. sect. SUBER and one of green alder (Alnus cf. Viridis) were also identified, although these were perhaps 

not pertinent to the pile-dwelling settlement.  

6 A piece of Quercus sp. sect. SUBER and one of green alder (Alnus cf. Viridis) were also identified, although these were perhaps 

not pertinent to the pile-dwelling settlement.      

7 Of a first group of 6 samples from 1983 excavations, 4 were examined by the Author on behalf of the Istituto Italiano di Dendro-

cronologia; the timbers had only short annual ring sequences.      
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Test pit A. In total 50 samples of deciduous oak sect. ROBUR were examined, leading to the construction of 

a site curve that was later dated – on the basis of the regional GARDA1 chronology – to between 2171 and 

2022 cal BC. In 1996 a further 5 samples were taken from several timbers in the new Sector C excavation area 

opened by Milan University, but they were not well preserved and could not be dated due to the brevity of 

the ring sequences.

In 1998-2001 dendrochronological analysis of timbers uncovered during excavation was entrusted to 

P.I. Kuniholm of Cornell University laboratory (Ithaca, NY, USA). The laboratory team selected 179 samples, 

mostly of oak wood8, of which 107 were used to form a site curve dated to between 2213 and 1917 cal BC 

± 10 years9. This new curve, although synchronized with (and thus dated on) the mean curve produced by 

the Author and the GARDA1 chronology, was given an absolute date by means of a new wiggle-match, which 

resulted in a midpoint 20 years younger. This result falls well within the error range of these two statistically 

independent estimates, but means that the dates obtained from the Cornell work must be moved back – the 

site curve range thus becomes 2233 – 1937 cal BC ± 10y – to permit chronological comparisons at a scale of 

annual precision between them and those of all the other Garda area and Po Valley sites within or dated on 

the GARDA1 chronology (which currently number 11).

More recently the Rovereto Civic Museum dendrochronology laboratory has carried out dendrochrono-

logical work on the Lavagnone excavation area directed by M. Rapi, collecting 63 samples in 2012 and 8 in 

2013; the results have not yet been published10.

Recent analyses have included dendrochronological work on the ploughshare (Museo Archeologico “G. Ram-

botti”, Desenzano del Garda); measurements were taken directly, since conservation work in course meant that 

it was possible to examine the artefact’s individual components. During this treatment (in 2013) a break was 

found in the ploughshare just below the bifurcation of the oak tree used to make the beam and share of the 

ard plough. In the transverse section revealed by the break, the growth rings of the wood could clearly be seen, 

from the centre to the last ring beneath the bark (known as the waney edge, or Waldkante in German), and it 

proved possible to record the dendrochronological sequence using non-destructive methods at the Museum11.  

Measurements were taken using a PEAK portable lens along two different radii located in correspondence 

to the two different axial centres present, leading to the production of a 34-ring sequence. Notwithstanding 

the conservation treatment given in the 1980s, the limit of the rings was clearly visible and the sapwood 

could be clearly identified due to its lighter colour and the absence of tille; there seems to be one layer of 

summer-type (i.e. incompletely formed) cambium present.  

Due to the brevity and characteristics of the sequence produced, from a young trunk or large branch 

of oak, no reliable cross-dating was obtained against the chronologies generated for the site (Martinelli 

1996; Griggs et alii 2002) or with any of the dendrochronological series available for Lavagnone as a result 

of research conducted by the Author for her  Postgraduate Specialization thesis (Martinelli 1994). It will 

therefore be difficult to obtain a definitive absolute dating, although it is possible that further research might 

result in successful cross-dating against another sequence from the same forest area, or even from the same 

individual tree.

At Lavagnone wood identification has almost exclusively involved timbers subjected to dendrochronologi-

cal analysis, which were recognized as Quercus sp. sect. ROBUR in the laboratory of Dendrodata s.a.s.12. With 

8 The wood identification led to recognition of the genus only.      

9 The samples came from vertical posts and planks and beams, as well as horizontal components of the trackway.     

10 Letter from Milan University, 10th June 2016.       

11 This examination was carried out by the Author in the presence C. Mangani (curator of the museum) and A. Gasparetto (restorer). 

12 The ploughshare from which dendrochronological measurements were taken is probably of the same wood type.  

Wood from UNESCO pile-dwelling sites – Dendrochronology and wood analysis: the state of knowledge and new research 
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regard to the samples examined in the Cornell University laboratory of Ithaca, identification went no further 

than the genus Quercus. Samples taken by Cornell University included wood of Carpinus betulus, Fraxinus sp., 

Ulmus sp. and Fagus sp.

It should be noted that the xylolotomical data published to date come from timbers belonging to struc-

tures in the villages named Lavagnone 2 and Lavagnone 3 by Perini. Useful data for evaluating carpenters’ 

choice of tree and their technological knowledge can be obtained from the results of the much more exten-

sive anthracological investigations. Of relevance to an understanding of the structures are data on the char-

coal from the burning of the Middle Bronze Age II hut in Sector B, which showed a high percentage of Fraxinus 
excelsior (56.5%), followed by oak (29.5%); the total of other taxa from this context13 is less than 5%. In Sector 

A too, the researchers found a concentration of charcoal almost entirely attributable to the genus Quercus (in 

layer 338a associated with Lavagnone 2), perhaps to be interpreted as the remains of a burnt building.

IT-LM-02 Manerba del Garda (BS) – San Sivino, Gabbiano

In 2013 new underwater surveys were conducted14 (directed by M.G. Ruggiero of the Soprintendenza Archeo-

logia della Lombardia) in order to clarify the position and extension of the submerged posts identified by Tritone 

Sub of Desenzano in 1971, with subsequent surveys organized by L.H. Barfield (1978) and E. Pia (1980). On the 

same occasion, samples for dendrochronology and radiocarbon were taken from the visible posts – that protrude 

from the lakebed – the analysis of which was assigned to Dendrodata s.a.s. 

Wood analysis has shown that all of the timbers sampled (12) are of deciduous oak sect. ROBUR (Quercus 

sp. sect. ROBUR); 10 of these were selected for dendrochronological study. Study of the series obtained from 

the measurements have shown the existence of two sets of poles, called Group 1 and Group 2. From these two 

distinct mean curves were produced; they didn’t cross-date, which suggested that these timbers belonged to at 

least two distinct phases of settlement use. Within one set – Group 2 – at least two building episodes could be 

recognized; trees from the later one were felled 33 years or more after those from the earlier. 

Since comparison with Bronze Age Lake Garda chronologies failed to yield absolute dates, 14C determinations 

were performed on two samples15, which confirmed the difference in date between the two groups of posts.

The two radiometric dates obtained (3315 ± 23 BP and 3546 ± 22 BP) correspond, when calibrated, to two 

distinct time periods, the first from the onset of the 17th to the end of the 16th century cal BC (2σ); the second 

from the mid - 20th to the first quarter of the 18th century cal BC (2σ). Both of these periods are lacking or scarce 

in regional chronologies. It is also significant that the two groups came from two distinct areas of the submerged 

post field: the three posts of the more recent group (Group 1) are located in the central portion of the surveyed 

area, whereas the three posts of the older group (Group 2) are aligned in a SE-NW direction.

IT-LM-04 Sirmione (BS) – Lugana Vecchia

This submerged site was surveyed by STAS with assistance from the Nucleo Sommozzatori dei Carabinieri 

in 1989-1991; in 1994-1995, further underwater archaeological investigations aimed at identifying the settle-

ment boundaries were conducted by the Soprintendenza per i Beni Archeologici della Lombardia (directed by 

M.A. Binaghi, R. Poggiani Keller) and STAS.

13 I.e. maple, hornbeam, elm, alder, willow and rowan.     

14 This work was conducted in collaboration with the Museo Civico Archeologico della Valtenesi and funded by Manerba del 

Garda Municipality. The planning and underwater sample collection was conducted by the firm Metamauco of Padua.  

15 Radiocarbon dating was performed on two samples: one from post P6 (Group 1) and the other from post P11 (Group 2); both 

samples contain the most recent growth rings in the mean curves of the respective groups, but in P6 only hardwood is preserved, 

while P11 also contains sapwood, with perhaps the last ring immediately beneath the bark.      
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Xylotomical and dendrochronological analyses were conducted on samples taken from 15 visible posts at 

Lugana Vecchia by the Archeosub Metamauco Cooperative of Padua in 1996; all were of deciduous trees. The 

majority of these (11) were identified as deciduous oak sect. ROBUR, and just one (n° 12) as deciduous oak 

sect. CERRIS; the other three (posts 11, 17 and 35) were elm wood (Ulmus sp.). It proved possible to date only 

one post (n° 6) by dendrochronology, of which the outermost hardwood ring was dated to the year 1859 cal 

BC ± 10y through comparison with the chronology GARDA1-II part)16, with a terminus ante quem non, calcu-

lated by adding the minimum number of sapwood rings (11), of 1847 cal BC ± 10y.

It was also possible to demonstrate the contemporaneity of several of the samples studied, which formed 

three distinct groups: posts 30 and 31 (Group 1), positioned close together in the south-eastern portion of 

the post field, posts 7 and 22 (Group 2), also close to one another and located in the centre of the post field, 

and posts 32 and 33 (Group 3), from the northern part of the post field.

IT-LM-05 Polpenazze del Garda (BS) – Lucone

Lucone D was one of the first pile-dwelling settlements in the Garda area where dendrochronological work 

was carried out, on samples taken from timbers found in a test pit dug in 1986 by G. Bocchio. The studies, 

conducted by the Author, led to the creation of a mean site curve, and to the earliest contribution to the 

establishment of the GARDA 1 chronology, based on the synchronization of the mean site curve with that of 

Bande di Cavriana.

The data were revised and reinterpreted with regard to structural layout in the Author’s PhD thesis (Mar-

tinelli 2007), and further samples were taken from two test pits dug in 2005 and 2006, after which the Mu-

seo Archeologico della Valle Sabbia and Soprintendenza Archeologia della Lombardia conducted a series of 

extensive research campaigns, which started in 2007 and are still under way, directed by M. Baioni for the 

museum.

From Lucone di Polpenazze, site D, about 330 timbers have been examined to date; with the exception 

of those selected for this study, the work formed part of projects co-financed by the Lombardy Regional Au-

thority and Polpenazze del Garda and Desenzano del Garda town councils. The results obtained from timbers 

largely dated on the GARDA1 curve17 indicate the existence of two distinct occupation phases at the site, the 

older of which was dated by dendrochronology to 2034-31 cal BC, and terminated with a fire that produced 

layer SU 4. To date, even after more recent work, the latest tree-felling recorded from the settlement remains 

1967 cal BC, which constitutes the dendrochronological terminus post quem for the end of occupation of this 

part of the settlement. Between these two dates numerous tree-felling episodes have been documented – at 

least 18 – closely spaced in time, to which recent work suggests the addition of a further two (1982 and 1972 

cal BC)18. These results indicate the occurrence of numerous tree-cutting events for timber supply over a pe-

riod of less than 70 years. Some felling episodes took place soon after the previous ones, while others seem 

to have been more isolated; in any case the events are not many years apart – at most 15.

As well as dendrochronological work, the project co-financed by the Lombardy Regional Authority and lo-

cal councils also involved dendrotypological analysis of posts for the study of ancient woodland management 

techniques and the creation of dendrogroups to identify individual structures. 

For the new work (under Law 77/2006 F.Y. 2013), 30 samples were selected from those collected during 

excavations in 2008, 2014 and 2015 from the Lucone D area village. The examined material collected in 2015 

16 The values of statistical tests on synchronization with GARDA1-II part chronology are: Student’s t = 5.50, CDI = 152, CC = 64%, 

c.a.c. = 64%).

17 The new GARDA1 chronology contains dozens of series from Lucone D.       

18 There is some uncertainty regarding identification of the cambium on the samples due to erosion of the external surfaces.  

Wood from UNESCO pile-dwelling sites – Dendrochronology and wood analysis: the state of knowledge and new research 
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included three samples taken by CNR-IVALSA researchers in Florence from timbers also subjected to other 

diagnostic tests. All the samples come from deciduous oak timbers. 

After transport to the Waterlogged Wood Treatment Centre of the Conservation Laboratory of the So-

printendenza Archeologia della Lombardia of horizontal timber EL 1104, the first “perforated beam” found 

in 2015, with the help of conservation specialist A. Gasparetto its component parts were examined carefully 

and a fragment chosen where the growth rings were clearly visible in transverse section. This permitted direct 

recording to be carried out without sampling. 

The dated timbers include two found in the excavation area in 2015, ELL 109319 and 1102, both of decidu-

ous oak sect. CERRIS and probably felled in 2027, or at the latest 2026, cal BC. Several of the wood-cutting 

events identified in this study (those dating to 2032, 2031, 2016, 1981 and 1969) had already been recognized 

in previous work. On the other hand two felling episodes dating to 2027-26 and 1972-71 have so far only been 

recorded in the 2015 excavation area. Analyses of perforated beam EL 1104 and several other horizontal tim-

bers have not yielded precise felling dates due to lack of sapwood preservation.

The results of the wood analyses from the Lucone D site are also particularly important for understanding 

the choices made by those who constructed the pile-dwellings. The building remains preserved in the settle-

ment include not just upright posts, but also parts of the standing structures, usually rare in such contexts. 

Numerous beams, joists and planks, as well as other less readily identifiable pieces, have been found lying 

horizontally (or almost), i.e. not in their original positions.

At present wood have been performed on more than 400 timbers, including the dendrochronological 

samples that belong to the present project. The work revealed the almost exclusive use of deciduous oak 

sect. ROBUR for upright posts: just one post is of deciduous oak sect. CERRIS. Horizontal timbers, on the other 

hand, are made from the wood of various species, although deciduous oak remains one of the most common 

taxa. Almost all the deciduous oak is of section ROBUR, although ten horizontal timbers are of sect. CERRIS; in 

three cases it was not possible to identify the relevant section (Quercus sp.). The other timbers identified are 

of alder (Alnus sp.), maple (Acer sp.), hazel (Corylus avellana L.), beech (Fagus sylvatica L.), hornbeam (Carpi-
nus betulus L.) and ash (Fraxinus sp.). There are also two horizontal beams of silver fir wood (Abies alba Mill.).

IT-LM-06 Piadena (CR) – Lagazzi del Vho

With the exception of the first pioneering attempts to identify the plant remains (Parazzi 1891), for this 

site too the only available xylological data come from several samples on which dendrochronological studies 

have been performed. During an excavation campaign conducted in 1985 by the Soprintendenza per i Beni 

Archeologici della Lombardia and the Istituto di Archeologia dell’Università di Genova a sample was taken 

from each of 25 timbers; these were entrusted to the Istituto Italiano di Dendrocronologia and examined at 

the laboratory of the Museo Civico di Storia Naturale by the Author. Fifteen of the timbers were oak (Quercus 

sp.), 6 were elm (Ulmus sp.) and 2 were ash (Fraxinus sp.); two poorly preserved samples were excluded from 

the study.

These analyses, which remain unpublished, led to the creation of two site sequences: one is composed of 

five oak posts and is 58 rings long; the other, composed of four elm wood posts, is 32 rings in length. Attempts 

to obtain an absolute date from the two mean sequences and another long sequence (144 rings) from post n. 

17 were unsuccessful.

19 Two samples are marked with the code EL 1093 (EL 1093 I and EL 1093 II), since during the excavation it was not clear whether 

or not two nearby parts of a long steeply sloping, almost vertical, post belonged to the same timber. 
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IT-LM-07 Cavriana (MN) – Bande - Corte Carpani

The Early Bronze Age village at Bande di Cavriana was the first north Italian pile-dwelling settlement to be 

systematically surveyed, starting in the 1980s, and samples taken from its upright posts were studied in the 

first laboratory set up for such work, at the Museo Civico di Storia Naturale in Verona. The samples are from 

excavations conducted in 1981 (40 samples) and 1983 (78 samples)20, and from three posts found in 1994 

and 2005 during the survey of the village; the work was directed by A. Piccoli of the Museo Archeologico 

dell’Alto Mantovano. 

The Bande di Cavriana tree-ring series were completely re-elaborated and many samples remeasured at the 

Istituto Italiano di Dendrocronologia laboratory by the Author for her Postgraduate Specialization thesis, the 

results of which led to the creation of the first definitive site curve for the settlement and its insertion into the 

GARDA1 regional chronology, which gives an absolute date for the sequence of 2171 to 1961 cal BC.

Site data were also further developed in the Author’s PhD thesis, with regard to understanding building 

plans: dendrotypological work allowed episodes of tree-felling to be dated more precisely. At least 13 such 

events occurred between 2012 and 1960 – 1952 cal BC, and the identification in plan of the posts from trees 

cut down in the same year allowed the layouts of several buildings to be identified21. From a dendrotypological 

perspective the posts from the Bande di Cavriana village show certain unusual features (cf. report on CD-ROM).

IT-LM-08 Monzambano (MN) – Castellaro Lagusello – Fondo Tacoli 

In the course of survey and excavation campaigns conducted by the Dipartimento di Scienze della Terra 

of Milan University, directed by L. Fasani in 1995-2003, numerous wood samples collected from vertical and 

horizontal structures in various layers in the stratigraphic sequence were examined, as well as those from 

another area of the settlement investigated by A. Piccoli in the 1970s.  

For the excavation area directed by Fasani a main chronological sequence 268 years long was drawn up, 

the sample density of which is illustrated (but not indicated exactly, due to the use of a logarithmic scale in 

its representation) (Fasani 2006, fig. 6)22. The site’s absolute date is based on no less than 24 high-precision 

radiometric date determinations; wiggle-matching led to ring series being dated to between 1848 and 1580 

cal BC ± 10 years.

Recent dendrochronological studies on material from the site were conducted in the Dendrodata labora-

tory; the wood samples were collected by A. Piccoli during a brief investigation in autumn 2014. Four timbers 

of deciduous oak sect. ROBUR were selected for dendrochronological analysis, whereas wood analysis was 

carried out on all the samples, all of which were from broadleaved trees: as well as oak sect. ROBUR, elm, 

alder and hornbeam were present.

These samples were not from a systematic excavation, and it is thus difficult to evaluate the use of differ-

ent wood species in this settlement, since the type of timbers from which they came is uncertain, although 

sample C3 only – given its shape and distinctive working – seems likely to have come from a beam. The 

preservation of horizontal structural components, not necessarily load-bearing in function, might explain the 

presence of wood such as hornbeam which – since it shrinks markedly with age – is normally used only for 

making small objects. This species, although it became widespread in woods in north Italy from the onset of 

20 The xylotomical identification is known of the 121 wooden posts in deciduous oak (almost exclusively Quercus sp. sect. ROBUR) 

on which dendrochronological studies were carried out; among the samples taken during the 1983 excavation there were 25 which 

did not show the macroscopic characteristics of oak, and which were not examined. 

21 Since the posts sloped steeply, in order to interpret the dendrochronological data and plans it was necessary to produce a new 

topographical survey, which extrapolated the transverse section of each post onto the surface into which it was driven.    

22 Dendrochronological analysis was performed on the samples in Milan University; all are of oak.     
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the Bronze Age, was rarely used for structural timbers in pile dwellings; at Lucone D, for example, it is only 

found in horizontal components, and at Tombola di Cerea only in a mid-sized horizontal plank.

Dendrochronological study revealed synchronization between the two samples C1 and C2, whose outer 

ring with the waney edge coincides, thus demonstrating that the trunks they came from were cut down at 

the same time. Attempts to date the series obtained from sample C3, the only one with more than 50 rings, 

resulted in the cross-dating with several posts from the Cisano-Porto site (VR), which unfortunately still lack 

an absolute date. In the post fields of the latter site constructions dating to the late 20th and 16th centuries cal 

BC are present.

IT-LM-09 Biandronno (VA) – Isolino Virginia-Camilla – Isola di San Biagio

The xylological data from the Isolino Virginia site is one of the most abundant available for an Italian com-

ponent of the UNESCO site. Given the high information potential of the site’s lengthy stratigraphic succession, 

samples for wood analysis (now 168) have been collected since the 1981 excavations, and examined by the 

Musei Civici di Como archaeobiology laboratory.

A number of samples were taken subsequently and analysed in 1994-1996 by Dendrodata s.a.s., on occa-

sion of the excavations carried out on the isle by the Soprintendenza per i Beni Archeologici della Lombardia 

(M.A. Binaghi Leva) to uncover the wooden decking discovered during excavations directed by Bertolone 

(1955-1959). Diagnostic features were identified in just a few of the samples, due to the deformation and 

collapse of the cell walls23. 

A wider ranging study campaign was conducted by Dendrodata s.a.s. on the wooden finds (205), upright 

posts and horizontal timbers, from the Neolithic pile-dwelling structures brought to light by excavations in 2005 

and 2006, to which may be added 13 timbers on which dendrochronological studies were performed (Banchieri 

et alii 2004-2009). The xylotomical investigations led to the identification of 14 taxa in all, mostly hardwood, 

although the silver fir (Abies alba Mill.) is also common (38 specimens from studies by the Musei Civici di Como 

Archaeobiology Laboratory and 35 from Dendrodata’s work), and three samples were of Abies/Juniperus.

With regard to the considerable presence24 of silver fir wood among its structural timbers, Isolino Virginia 

resembles the site of Lagozza; these two stand out among other north Italian pile-dwelling sites, in that co-

nifer wood is only commonly found in the two Alpine mountain sites of Molina di Ledro and Fiavé-Carera. 

There is abundant evidence indicating that silver fir was widespread even at low altitudes in the Province of 

Varese during the Neolithic. The timbers examined came mostly from constructions dating to a period from 

the later Early Neolithic (5900 BP) to the Late (Recent) Neolithic (4700 BP); of the many samples studied the 

only ones from the site’s oldest occupation phase appear to be those taken in 1994-1996 from the wooden 

platform, from which the Musei Civici di Como Archaeobiology Laboratory obtained radiocarbon dates of 

6065 and 6045 BP.

The history of the dendrochronological work conducted at Isolino Virginia is similarly complex, with a se-

ries of phases that have not always given satisfactory results, either because of the poor preservation state 

of the wooden remains or their dendrological characteristics. At Isolino, as at other Neolithic pile-dwelling 

settlements (see the Palù di Livenza section), the wooden structures are little suited to dendrochronology.

After unfruitful attempts in 1983-84 and 1994-96 (see report on CD-ROM), the investigations conducted 

by the Villa Mirabello di Varese Museo Civico Archeologico in 2005-2007, directed by D. Banchieri, led to the 

23 The wood species could be identified for only five 5 timbers in alder (Alnus sp.), one in deciduous oak sect. ROBUR and one in 

poplar or willow wood (Populus/Salix).       

24 Castiglioni and Rottoli (1994-1999, p. 487) suggest the possible overestimation of the presence of silver fir at Isolino due to the 

better preservation of this wood type, which however was found to be about 23% in studies conducted by Dendrodata s.a.s.  
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first interesting dendrochronological series from the site; Dendrodata s.a.s. collected 218 wood samples, of 

which only 13 were suitable for dendrochronological work. These were horizontal or upright timbers, all from 

Test pit 1, in deciduous oak sect. ROBUR and with sequences of more than 30 rings. The study did not produce 

an absolute date from cross-dating against north Alpine oak standards, and no synchronization was found 

with series from other north Italian Neolithic contexts. However, several timbers were recognized as being 

contemporary, in particular two posts (d28 and d31), and the two posts d1 and d57 with horizontal beam d48, 

indicating the existence of two distinct tree-cutting episodes.

The radiocarbon date determinations obtained demonstrated the ample chronological range, from the 

early centuries of the 5th millennium to the 4th millennium cal BC, of the structures found in the test pit, and 

explained the difficulty of creating a local site chronology. Here too, the difficulties already mentioned for 

Neolithic pile-dwelling sites were found, i.e. the intensive employment of wood types other than oak, and the 

preferential use of young trees with brief and irregular ring sequences.

More recently 50 dendrochronological and/or xylotomical samples were taken from structures in the 

south-eastern part of the island, which were analysed at the dendrochronology laboratory of Regierungs 

Praesidium Stuttgart Landesamt für Denkmalpflege di Hemmenhofen (D) by A. Billamboz and M. Capano; 

they were dated to the Copper Age. In July 2015 underwater archaeological work was carried out to safeguard 

Isolino’s remains – prior to the installation of a new landing stage – by M. Mainberger, director of the Hem-

menhofen Training Center for Inland Water Archaeology/HTCIWA of Hemmenhofen (D). A further 140 sam-

ples were positioned and collected from the underwater post field off the south-eastern coast of the island.

IT-LM-10 Bodio Lomnago (VA) – Bodio centrale o delle Monete

Samples were first collected from the submerged posts at Bodio in 1999 (M.A. Binaghi Leva), on the occa-

sion of underwater investigations prior to the installation of structures to aerate the lake water; this was ac-

companied by the first archaeological survey to position the pile-dwelling remains that were initially reported 

in the 19th century.

Sampling increased markedly after underwater archaeological investigation was continued in 2006, 2007, 

2009 and 2012 (Soprintendenza Archeologia della Lombardia, director B. Grassi), when research was concen-

trated in the “intensive survey area”, and 321 samples were taken, and assigned to Dendrodata s.a.s. Only 31 

of these were chosen for dendrochronological study, since most of the submerged timbers were in fact un-

suitable. Wood analyses demonstrated the prevalence of alder with respect to oak – which is the wood most 

used for posts in other Bronze Age settlements – and also the widespread employment of other broadleaved 

trees, often young trunks. Published xylological data for the underwater post field at Bodio centrale concern 

291 samples from diving campaigns in the intensive survey area (2007, 2009 and 2012) plus 30 samples col-

lected in three other well-defined sectors in the eastern portion of the pile-dwelling site (2006); these studies 

were conducted by Dendrodata s.a.s. in Verona. The most common wood (50.47% of the timbers examined), 

is alder (Alnus sp.). Deciduous oak is also frequent (33.33 % of the samples: 106 were identified as deciduous 

oak sect. ROBUR (Quercus sp. sect. ROBUR). The remaining samples were of ash (Fraxinus sp. cf. excelsior L.) 

(11.21%), elm (Ulmus sp.) (3.43%); maple (Acer sp.) is represented by just two posts from sectors outside the 

intensive survey area; birch (Betula sp.) and willow (Salix sp.) are recorded only from the survey area: one 

post each. One sample that proved impossible to identify due to its poor preservation was classified as an 

indeterminate broadleaf.

The new specialist analyses (under Law 77/2006 F.Y. 2013) involved the identification of a further 15 sam-

ples, some from the submerged post fields in the eastern area, in sampling sector 1 (S.C. 01) where one post 

was found to date to the late Copper Age, and another (post 139) was dated to the first half of the 3rd mil-
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lennium cal BC (cf. Radiocarbon Dating Report)25. The results obtained from these 15 samples confirm that 

here too, as for the underwater posts on the site, only broadleaf wood was used, although it is interesting to 

note that ash wood is by far the most frequent in the eastern part of the submerged settlement – in contrast 

to the results obtained from the intensive survey area dating to the Early and Middle Bronze Age, where ash 

makes up just 3.44 %. In the S.C. 01 sampling area, on the other hand, where two timbers were dated to the 

last phase of the Copper Age, there are also posts in maple and elm. In sectors S.C. 02 and S.C. 03 only ash is 

used for posts.

Given the unusual characteristics of the wooden buildings at Bodio centrale, it was planned to use den-

droarchaeological research methods– which combine wood anatomy and dendrochronological analyses with 

dendrotypological studies – on the samples from the excavation area. Dendroarchaeology led to the identi-

fication of a rectangular construction labelled “Building 1”, which had a foundation of elm-wood posts that 

were cut in the same season and only later reinforced with components in oak, dated by wiggle-matching to 

1693-1674 cal BC ± 22. 

For the new (Law 77/2006 F.Y. 2013) work a further 10 samples were chosen from the site, mostly con-

centrated in the eastern zone of the Bodio centrale submerged post field: 4 samples were from the intensive 

survey zone (where the 2012 archaeological excavation was conducted), and 6 from the eastern part of the 

settlement, where the late Copper Age post had been found. Once more the peculiarity of the eastern portion 

of the post field was evident, with results unlike those from elsewhere: late Copper Ages dates are prevalent 

(see Radiocarbon Dating Report) and the wood is almost exclusively ash (see Xylotomical Report).

The dendrochronological results obtained by synchronization against the settlement chronology men-

tioned above yielded two absolute dates for timbers from the intense survey area. Posts ELL 366 and 440 in 

ash wood felled more recently, in 1674 cal BC, were situated west of Building 1, towards the shore.

Comparisons of the ring series of post 173 (the only one with a long enough sequence) with the prehis-

toric oak series in the Dendrodata laboratory database suggested that the last ring present on the sample 

could be dated to 1576 cal BC (± 32 years), through cross-dating against the chronology of the Sabbione site. 

Since this result was obtained using just one curve it cannot be considered definitive; if it should be confirmed 

by subsequent work it may indicate that the larger-sized structural timbers present in the excavation area are 

several decades later in date26 than Building 1, which was identified in the same zone.

IT-LM-12 Cadrezzate (VA) – Il Sabbione o settentrionale 

The dendrochronological studies conducted between 1993 and 1998 at Sabbione by Dendrodata s.a.s. 

represented a turning point in the application of dendrochronology to pile dwellings in Italy. For the first time 

it was possible to carry out an extensive campaign in a settlement that had already been completely drawn in 

plan, discussing and deciding sampling strategy beforehand. Work lasted for several years, and could there-

fore be optimized for absolute chronology dates and the identification of components of the various buildings 

(research by the Soprintendenza per i Beni Archeologici della Lombardia, directed by M. A. Binaghi Leva). 

The results yielded absolute dates of great precision, and – for the first time in Italy – furnished data on the 

shapes and sizes of pile-dwelling huts and the evolution of a village layout, if only partially. Comparison could 

therefore be made between the site and the more numerous such studies carried out in the Alps.

25 The samples from the intensive survey area, where the 2012 archaeological dig was conducted, have already been examined in 

detail (Pignatelli 2014) with funding from the Soprintendenza per i Beni Archeologici della Lombardia and subsequently from Bodio 

Lomnago Municipality as part of the project Le palafitte dell’area varesina – progetto di studio, tutela e valorizzazione della palafitta 
di Bodio Lomnago (VA), co-financed by the Lombardy Regional Authority.

26 Since the sample has no sapwood, the terminus ante quem non for its dating is 1565 cal BC.   
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The analyses led to the construction of a local chronology 118 years long for deciduous oak section 

ROBUR, the commonest type of wood on the site, which was given an absolute date through the technique 

of wiggle-matching, with five radiocarbon dates. On the basis of the dendrochronological data, construction 

work in the village seems to have lasted for less than a century, from 1632 to 1563 cal BC (± 30, 1σ). During 

reconsideration of the data for a study comparing population and woodland-use dynamics north and south 

of the Alps undertaken with A. Billamboz, the local Sabbione chronology was used for a new wiggle-match 

calculation. The results led to the absolute date of the series being moved back about 40 years, and are cur-

rently in course of publication (Martinelli 2017b). The first wood anatomy work on the submerged posts was 

conducted by the Musei Civici di Como Archaeobiology Laboratory (Castelletti et alii 1990) and involved the 

analysis of 24 samples with the same characteristics; all were Quercus spp. In a dendrochronological sampling 

campaign 211 post sections were collected, all of which also underwent wood analysis in the Dendrodata 

s.a.s. laboratory in Verona (Pignatelli, Rottoli 2003). Seven taxa were identified: Quercus sp. sect. ROBUR, 

Alnus glutinosa/incana, Betula sp., Corylus avellana L., Fagus sylvatica L., Fraxinus sp., and one sample for 

which it was impossible to discriminate between Castanea and Quercus, showing the almost exclusive use of 

oak in the huts and in Palisades B, C and D. The other wood types were present in Palisade A, the outer one 

that was composed of a simple east–west line of posts of deciduous oak sect. ROBUR, birch, beech, ash, hazel 

and alder. It was suggested that these distinctive features might be explained by Palisade A being the most 

recent, built at a time when it was difficult to obtain high quality building timber. 

Dendrotypological data (from studies promoted by the Soprintendenza per i Beni Archeologici della Lom-

bardia, B. Grassi) seem to support the idea that intensive woodland exploitation led to the progressive scar-

city of good timber – deciduous oak section ROBUR – and thus the construction of Palisade A with wood types 

of inferior quality. 

IT-PM-01 Viverone (BI)/Azeglio (TO) – VI.1 - Emissario

The results of dendrochronological studies conducted by the Author on the first group of just 13 samples 

collected during underwater investigations in 1989 were presented, together with wood species identifica-

tions for about 4200 posts27, during the IIPP 32nd Scientific Meeting held in 1995 at Alba; a synthesis was 

published in the conference papers (research by the Soprintendenza per i Beni Archeologici del Piemonte, 

directed by L. Fozzati). Later wood and dendrochronological analysis on a further 6 samples in 199628 has not 

been published, but was used in the creation of the site curve, which was presented at the conference “Am-

biente, terra e civiltà nella Pianura Padana dell’età del Bronzo. Convegno per i trent’anni di ricerche nella Ter-

ramara Santa Rosa di Poviglio, tra ricerca scientifica e valorizzazione”, held in Poviglio (RE) on 9-10th May 2014.

All the xylological research has confirmed the prevalent use of alder wood in the palisades surrounding 

the village, while the load-bearing timbers (huts and walkways) were of deciduous oak sect. ROBUR. All the 

wood samples on which dendrochronological analysis was conducted during recent work are of Quercus sp. 

sect. ROBUR.

After the publication of the monograph La Civiltà di Viverone and several papers based on the doctoral 

thesis of  F. Rubat Borel, the site came to the attention of the scholar F. Menotti, who used it as a reference 

point for  dendrochronological studies in Italy in the projects The end of the lake-dwelling phenomenon: 
cultural vs environmental change (2010-2015)29 and The Lake-dwelling of Viverone: a gateway to northern 

27 Post sampling and species identification by S. P. Evans.      

28 Xylotomical studies by O. Pignatelli.       

29 Project funded by the SNF - Swiss National Foundation and conducted by IPNA-Institute of Prehistory and Archaeological Sci-

ence at Basle University.       

Wood from UNESCO pile-dwelling sites – Dendrochronology and wood analysis: the state of knowledge and new research 



130

Europe (2016-2017)30, in collaboration (for this site) with the Soprintendenza Archeologia del Piemonte, di-

rector F. Rubat Borel.

The former project included a series of subaqueous investigations performed by underwater archaeolo-

gist J. Köninger in 2011, during which several wood samples were collected for dendrochronological work. 

On eighty of these, taken from the upper parts of posts visible above the sediments and all of deciduous oak 

(Quercus sp. sect. ROBUR), dendrochronological work was carried out. 

These data allowed the creation of a site chronology, based on 65 timbers, with which 12 of the posts sam-

pled in 1989 and 1993 were also synchronized. Absolute dates, based on two radiocarbon determinations, 

were obtained for the wooden constructions by applying wiggle-matching to the site chronology. Eleven tree-

felling episodes were identified due to the presence of the outermost growth rings beneath the bark, and 

occurred within the space of little more than 20 years between 1465 – 1387 cal BC and 1443 – 1365 cal BC.

In November 2015 – in preparation for the underwater archaeological excavation to be conducted in No-

vember 2016 for the project The lake-dwelling of Viverone: a gateway to northern Europe, directed by F. 

Menotti of Bradford University (UK) and funded by the National Geographic Society, in collaboration with 

the Soprintendenza Archeologia del Piemonte – Köninger collected 115 new samples for dendrochronology 

from the visible posts and two horizontal timbers. Of these 7 – from the vicinity of the previously studied 

area – were selected for the present study. The availability of the site curve and new samples under study in 

the Bradford University project mentioned above meant that it proved possible to date 5 of the timbers – of 

which 3 preserved the sapwood, that were cut down in the second half of the 15th century cal BC. 

IT-PM-02 Arona (NO) – Mercurago

Although it is well known in the literature above all for its wooden finds, especially the large wheels, there 

are no records of sampling for dendrochronology or xylotomical studies at the Lagoni di Mercurago site – either 

from these or the wooden buildings. The surviving posts of this pile-dwelling site discovered in the 19th century 

were surveyed in the water in the 1990s and marked with floating buoys (research by the Soprintendenza per 

i Beni Archeologici del Piemonte directed by F.M. Gambari).

The only available information on the Mercurago timbers is that given by Gastaldi himself in the initial 

report of the pile-dwelling’s discovery, in which he demonstrates an interest in plant remains, referring to the 

presence of birches, elms and hazels. In the subsequent description of the wheel found there, he states that 

it was made of walnut and larch wood. Despite Gastaldi’s interest in the botanical remains, to date descrip-

tions of them have been brief and solely based on external examination, sometimes indeed on third-party 

accounts; detailed examinations have not yet been reported.

IT-TN-01 Molina di Ledro (TN) – Molina di Ledro

Only a limited number of the several thousand posts brought to light by Battaglia’s initial explorations 

were studied by botanists Dalla Fior and Piccioli, while the wood types used for almost all the others were 

identified on site by a local carpenter. More recently in 2008 – 2011, wood analysis and dendrochronologi-

cal studies were conducted on a number of wood samples collected during archaeological work undertaken 

from 2003 onwards by the Ufficio Beni Archeologici della Provincia Autonoma di Trento for the systematic 

monitoring of all the timbers within and around the pile-dwelling area, directed by P. Bellintani. The wood 

samples came from stratified archaeological deposits related to settlement use in the three sites known as 

Ponale Sud, Baracca dei Pescatori and Hotel San Carlo.

30 Project funded by the National Geographic Society and conducted by the University of Bradford (UK).     
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Wood analysis from these 3 distinct diverse areas of investigation, comprising both structural timbers 

and the remains of branches and trunks, were performed on a total of 113 samples. The majority (81.42%) 

are softwood, although the remains of wood from broadleaved species are also present. Altogether 17 taxa 

were identified; of these 77.74% are conifers31. The presence of broadleaved species seems less rare than 

was found on the other Trentino site of Fiavé; in particular, 22 samples were of deciduous oak sect. ROBUR32. 

In general the Molina di Ledro site shows greater variation, which might be due to the inclusion of naturally 

occurring wood remains in the sample-group studied.

With regard to dendrochronological work, here too wood samples came from archaeological strata in 

the 3 areas mentioned above. Nineteen better-preserved samples with longer growth-ring sequences were 

chosen. They were mostly of conifer wood: pine (Pinus sp. sect. Sylvestris) (12 samples), silver fir (Abies alba 

Mill.) (4 samples) and larch (Larix decidua Mill.) (3 samples), although one sample was of oak (Quercus sp. 

sect. ROBUR) and one of elm (Ulmus sp.) were also present. No dendrochronology-based dating was pos-

sible: the small number of samples and their diverse provenance impedes the creation of mean curves, and 

there is a lack of standard curves for the period in question in Trentino. No comparisons were found for the 

series obtained by Dendrodata s.a.s., even using sequences from sub-fossil wood from the Eastern Alps by 

M. Bernabei33, made available by the IVALSA laboratory of San Michele all’Adige.

Study of the ring series by Dendrodata s.a.s. brought to light a synchronization between two pine samples 

(P11 and P67) and one of silver fir (P15), which indicates a later date for the latter. Due to the characteristics 

of the samples studied – even if the difference in dates for the last growth rings is almost 100 years – it was 

nonetheless not possible to establish the precise time interval between the times of felling, and thus that 

between the formation of the two layers.

IT-TN-02 Fiavé (TN) – Fiavé - Lago Carera

The well preserved timbers that may be seen by visitors to the Fiavé-Carera archaeological area, in particu-

lar those of Zones 1 and 2, excavated by R. Perini from 1969 to 1976, have undergone xylological and dendro-

chronological examinations since the 1980s: the wood species has been identified for a total of 945, almost all 

vertical posts. The most extensive study was carried out on the remains in Zone 2 by N. Degasperi, under the 

guidance and supervision of W. Schoch, during the 1981-82 investigations. The wooden artefacts examined 

by the Swiss palaeobotanist in person include a shaped beam with perforation made from a tangential trunk 

section (n° 310) of alder wood (Alnus sp.); a further 4 pieces of plank with one or more transverse holes (n. 

304, 305, 307 and 308), perhaps pile-shoes or standing wall components, have not been identified. 

Studies on timbers have also been conducted in Zone 4, on samples from excavations performed in 1993, 

director F. Marzatico, and subsequently 2011 and 2013, by CNR-IVALSA of Sesto Fiorentino (FI). In 2010 some 

of the samples were assigned for assessment of their preservation state to IVALSA, which found them suitable 

for dendrochronology with regard to tree species and annular-ring series legibility; subsequently Dendrodata 

s.a.s. selected other samples from the laboratory of the Soprintendenza Archeologica di Trento, on which 

wood analysis was also performed34.

31 Silver fir, Norway spruce, larch, pine sect. Sylvestris and several samples of uncertain identity, Larix/Picea (1) and Picea/Larix 
(11) that are also found at Fiavé-Carera, as well as yew and juniper, and a branch of Juniperus/Abies sp. The early work indicates a large 

group of samples (50) of indeterminate wood type, of which 30 were recorded by Dalla Fior and 20 by Piccioli.    

32 Other Dicotyledon woods are elm, alder, birch, poplar, lime and Pomoideae; one sample from the Hotel San Carlo zone was 

identified as cf. Laburnum anagiroides; there are 24 indeterminate broadleaves.       

33 Whom I wish to thank for this work.       

34 Most of the conifers (7) were Norway spruce (Picea abies Karst.) and one sample was larch (Larix decidua Mill.); the poor pres-

ervation state of a further 3 made it impossible to recognize the wood species, recorded as Norway spruce/larch (Picea/Larix). The 
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Of the 10 taxa identified at the site, 6 are conifers35 and represent 88.5% of the total timbers. Two timbers 

of Dicotyledon woods were found during the most recent investigations: a board of deciduous oak from Zone 

4 and a timber of Sorbus sp. from Zone 136. It should be noted that the numerous timbers of uncertain attribu-

tion – Larix/Picea (128) and Picea/Larix (168) – recorded in the 1981-82 studies were not found in those car-

ried out by IVALSA and Dendrodata s.a.s., in which at high magnification it proved possible to identify the only 

feature used to distinguish between the genera Picea and Larix, i.e. the walls of the areolate punctuations 

of the radial tracheids seen in cross-sections of these. In general this site exhibits the use of less woodland 

species compared to Molina di Ledro, notwithstanding the larger amount of data collected (945 samples as 

opposed to 283). 

With regard to dendrochronology, the number of samples studied so far is several dozen, although cur-

rently only one date determination has been published. This was obtained from the only board from Zone 4, 

dated with wiggle-matching on the basis of dendrochronological measurements made at the Dendroarchäol-
ogisches Labor of the Baden-Württemberg Landesamt für Denkmalpflege pile-dwelling research centre at 

Hemmenhofen and radiometric determinations performed at the 14C laboratory of Heidelberg University 

(Akademie der Wissenschaften).

After several sampling campaigns on the part of various European laboratories, in 1986 and 1987 P.I. Kuni-

holm of Cornell University laboratory (Ithaca, NY, USA) took a total of 87 samples from structures in zones 1 

and 2 of the Fiavè-Carera pile-dwelling settlement. Subsequent studies produced two long larch-wood chro-

nologies, a shorter definitive one and a longer one (718 years!) considered ‘tentative’ by the researcher; 

neither have been published.

During two test-pits dug in Fiavé Zone 4 in 1993 (directed by F. Marzatico) which brought to light the re-

mains of pile-dwelling constructions belonging to the same horizon as the Fiavé 3 village, samples were taken 

from the dense field of vertical posts found in the open areas and from the few rare horizontal elements 

by the Dendroarchäologisches Labor of the Landesamt für Denkmalpflege pile-dwelling research centre of 

Baden-Württemberg at Hemmenhofen37 (Germany). Altogether 67 timbers were analysed, mostly of conifer 

wood (55)38 but no synchronizations were found between them; it was consequently not possible to establish 

the settlement’s duration. 

Neither did later studies – conducted by the Author on behalf of Dendrodata s.a.s. for the Soprintendenza 

della Provincia Autonoma di Trento, again as part of the IID research on the chronology of Bronze Age pile-

dwellings – yield the results hoped for regarding the study of the sequences and their synchronization with 

the curves in the Italian database and teleconnection with chronologies north of the Alps. It proved impossi-

ble to date the series, or to define their chronological relationship(s) with the nearby Fiavé 2 settlement. The 

only date obtained concerned the above-mentioned oak board with a long sequence (242 years); through 

wiggle-matching; the last growth-ring was dated to 2090 or 2040 cal BC.

More recently, in 2012, on the occasion of diagnostic studies at CNR-IVALSA for the Progetto di ricerca: 
caratterizzazione dello stato di conservazione dei manufatti lignei del lago di Fiavè (Trento), Dendrodata s.a.s. 

conducted dendrochronological analyses on several samples taken in 1986 and 1987 from constructions in 

only Dicotyledon tree present was alder (Alnus sp.).     

35 Silver fir, Norway spruce, larch and pine section Sylvestris were found; numerous samples were of uncertain identification: 

Larix/Picea (128) and Picea/Larix (168), and a considerable number (68) were indeterminate.     

36 The other broadleaved trees were elm and alder.       

37 The measurements were made by W. Tegel of the Labor für Holzanalyse di Bohlingen (D).      

38 The sequences obtained come from: 33 Norway spruce/larch timbers, 18 silver fir timbers, 4 larch/Norway spruce timbers; 

broadleaved species are represented by 13 samples of ash, 10 of alder, and 7 of oak.      
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the Fiavè-Carera pile-dwelling settlement, zones 1 and 7, and kept in the laboratories of the Soprintendenza 

Archeologica di Trento39.

In all, 18 samples were studied40, of Norway spruce, larch, and in one case Norway spruce/larch41, selected 

in May 2011 from the 25 consigned to CNR-IVALSA. The samples examined yielded sequences from 34 to 252 

rings in length42; in only four instances were less than 50 rings present. Here too, again due to some prob-

lems with growth patterns43 only one cross-dating was found, even though comparisons were made against 

the Bronze Age conifer series kept in the Dendrodata s.a.s. database, which contains (among others) curves 

produced during previous studies on Fiavè Zone 4 and Molina di Ledro.  Visual and statistical comparisons 

between the sequences brought to light one synchronization, between samples 21 and 22, which – to judge 

from their morphological and dendrochronological characteristics – seem to have come from the same trunk. 

On the basis of the records available, however, it is impossible to determine whether these were two contem-

porary timbers, or whether perhaps the same timber was sampled twice.

The lack of consistent results to date from work conducted on the Fiavé site may be explained by the lim-

ited number of samples examined in relation to the complexity of and long timespan covered by the site, as 

well as the many wood species found there: on average less than 50 samples have been studied per recorded 

species. 

The choice to limit the number of timbers sampled is understandably linked to the need to allow visitors 

to see the wooden posts still in situ. For this reason, in 2013 the Dendrodata laboratory, together with the 

CNR-IVALSA dendrochronology laboratory of San Michele all’Adige (TN) made a proposal to the Ufficio Beni 

Archeologici della Soprintendenza della Provincia Autonoma di Trento entitled Proposta di Progetto. Appli-
cazione di tecniche di campionamento dendrocronologico di tipo non distruttivo e semi-non distruttivo sugli 
elementi lignei delle palafitte di Fiavé-Carera (Trento)44, with the objective of testing on the site a series of 

non-destructive and semi-non-destructive methods for evaluation.

IT-VN-04 Peschiera del Garda (VR) – Belvedere

La The extensive submerged post field discovered more than 150 m from the shore of Lake Garda in front 

of the Belvedere hotel, between the two villages of Fornaci and La Maraschina (Verona), has been subject to 

underwater surveys and planning since the 1990s by the Soprintendenza per i Beni Archeologici del Veneto, 

director L. Fozzati, but no underwater excavations have been conducted and very few archaeological artefacts 

have been found45. 

The preliminary results of dendrochronological examinations on a small number of samples carried out 

for an underwater archaeology degree thesis have shown the presence of Early Bronze Age structures (21st 

- 20th century cal BC). This limited information has stimulated interest in extending work at the site; it docu-

39 Most of the conifer samples (7) are of European spruce (Picea abies Karst.) and one sample was identified as larch (Larix deci-
dua Mill.); the poor preservation state of a further 3 samples made species identification impossible, although the wood is spruce or 

pine (Picea/Larix). Alder (Alnus sp.) was the only broadleaf wood identified.       

40 The samples selected for dendrochronological work were each divided into two portions, one of which was kept by CNR-IVALSA 

for preservation-state determination, and the other was taken to the Dendrodata s.a.s. laboratory in Verona.     

41 See the Data-Base on Wooden Structures.       

42 The larch wood furnished two series each more than two centuries long.      

43 Some difficulty was experienced with the Norway spruce due the presence of probable false rings, while in the larch extremely 

thin rings that were hard to identify – probably due to the periodic attacks of the larch bud moth (Zeiraphera diniana Guen.) – were 

encountered.      

44 The project was drawn up by M. Bernabei (CNR-IBE ex-IVALSA) and N. Martinelli (Laboratorio Dendrodata).     

45 The finds from the lakebed were presented for the first time in 2015 in the exhibition “Palafitte. Un viaggio nel passato per 

alimentare il futuro” at the Verona Natural History Museum.       
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ments the existence of pile dwellings of the earliest phase of settlement of Lake Garda, disproving a previous 

hypothesis (Fasani, Martinelli 1996) that the morainic hills were the first places in the area to be inhabited 

in pile-dwelling settlements. 

The site was therefore selected by the Author as a sample settlement for her PhD research, which led to 

the identification of two distinct settlement phases there, the first in the Early Bronze Age with tree-felling 

between about 2050 cal BC and 1963 - 1953 cal BC (±10), and the second in the 17th century, documented 

by posts with termina ante quem non between 1679 and 1665 cal BC (±12), thanks to sampling by Studio As-

sociato Andreia during underwater surveying organized and funded by the Soprintendenza Archeologia del 

Veneto (NAUSICAA), director L. Fozzati.

The situation was confirmed by the study of a further 22 timbers chosen from the several hundred sam-

ples then available for examination, undertaken in the project funded under Law 77/2006, F.Y. 2013: three 

timbers cut down in the last quarter of the 21st century cal BC were identified, together with one post whose 

last ring dated to 1677 cal BC ± 12 years. The absolute date was obtained from the GARDA1 chronology for the 

21st century cal BC posts and therefore has an error margin of ± 10 years, and from the GARDA3 chronology 

for the 18th century cal BC posts, which therefore has an error margin of ± 12 years. 

With regard to wood anatomy, as part of the research organized on the site by the Soprintendenza per i 

Beni Archeologici del Veneto (NAUSICAA) under the direction of L. Fozzati between 1994 and 2005, during 

1998 E. Varalta described and sampled 616 posts that stand out from the lakebed for her underwater archae-

ology degree thesis.  

The 608 wood samples examined by O. Pignatelli of Dendrodata s.a.s. on this occasion were of broadleaved 

trees, 93.1% of deciduous oak. In detail, 541 are of deciduous oak sect. ROBUR, 15 of deciduous oak sect. CER-
RIS, and a further 10 samples of Quercus sp.; 36 are elm, 2 are Pomoideae; single samples are of maple (Acer 

sp.), beech (Fagus sylvatica L.), ash (Fraxinus sp), and an indeterminate broadleaf (Varalta et alii 2018).

To these must be added 37 additional samples analysed by the Author for Dendrodata s.a.s. and another 

45 on which dendrochronological studies were conducted as part of her doctoral thesis work (Martinelli 

2007), all in deciduous oak sect. ROBUR, and the 22 oak wood samples examined for the present research: 20 

of sect. ROBUR and 1 of sect. CERRIS, as well as one post in elm. Including these results in an overall calcula-

tion, the percentage of posts made from wood of the genus Quercus rises to 94%.

IT-VN-05 Peschiera del Garda (VR) – Frassino 

Wood anatomy data on the submerged pile-dwelling village in Lake Frassino, named Frassino I, is available 

from several sampling episodes and from different sources. The first extensive sampling campaign dates from 

1989, when S.P. Evans first collected underwater samples from the submerged post fields; unfortunately, all 

the results of this work are not available, but just those that were published. A wide-ranging xylological survey 

accompanied the dendrochronological studies performed by Dendrodata s.a.s. on a hundred or so samples 

collected between 1990 and 1997, at the same time as the entire submerged village was planned (Martinelli, 

Kromer 1999), promoted and funded by the Soprintendenza per i Beni Archeologici del Veneto, directors L. 

Salzani and L. Fozzati. More recently a smaller number of samples, also analyzed by Dendrodata s.a.s. were 

taken during archaeological work carried out in 2014 by the Soprintendenza Archeologia del Veneto, director F. 

Gonzato, on the south-western shore of Lake Frassino.

In all, the results of studies on 237 timbers are available, most of which are submerged posts from the village 

of Frassino I. All are of broadleaf wood46, with a marked prevalence of oak. A distinctive feature of the site is 

46 In addition to oak there were Ulmus sp., Alnus sp. and Alnus glutinosa (L.) Gaertn., Fraxinus sp., together with Fraxinus excelsior 
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the presence of posts made of wood of deciduous oak sect. CERRIS as well as sect. ROBUR47; the fact assumes 

greater significance in the light of the results of the dendrochronological analyses, because the use of deciduous 

oak sect. CERRIS occurs only in the later building phases, from 1656 cal BC onwards – evidence of the intensified 

exploitation of woodland resources around Lake Garda from the mid-17th century cal BC onwards. 

During the archaeological campaign conducted in 2014 on the lake shore, in addition to the vertical posts 

dated by dendrochronology a number of horizontal timbers were found in various deposits, in particular from 

SU (context) 36 (of uncertain interpretation). Due to the advanced state of decay of the horizontal timbers, at 

times not completely surrounded by wet deposits, it was not possible to sample all of them; those in better con-

dition were chosen for wood analysis. The samples studied came from 9 horizontal timbers and 2 vertical posts 

(ELL 3 and 34). Notwithstanding their careful selection, for 5 of them it proved impossible to say more than that 

they were broadleaved species, due to decay and/or collapse of the cell walls. The types of wood used were 

determined only for the posts and three other specimens.

It was, however, established that all the samples examined were of broadleaf wood. It is interesting to note 

that deciduous oak section ROBUR – which is the wood used almost exclusively for making vertical posts in this 

zone, and which has been dated to at least 140 years earlier than the oldest tree-felling episode recorded at pre-

sent in the nearby submerged site (see also the Dendrochronology Report) – seems completely absent among 

the horizontal elements, which are made of alder (Alnus glutinosa/incana and Alnus sp.); the only post not of 

oak (EL 3) was made of ash wood (cf. Fraxinus sp.).

Dendrochronological samples were first taken from the Frassino I village in 1989; subsequently, during the 

work to plan the submerged village entirely in 1990 and 1997, an extensive sampling campaign was carried out, 

with the collection of around one hundred samples. The 194-year-long average curve that resulted from the 

dendrochronological studies was dated by wiggle-matching to between 1830 and 1637 cal BC, with felling epi-

sodes between 1709 and 1637 cal BC ± 1248. A distinctive feature of the site is the presence of posts in deciduous 

oak sect. CERRIS as well as sect. ROBUR; in fact, it is of particular interest that deciduous oak sect. CERRIS was 

only used in the later building phases, after 1656 cal BC: evidence of the increased exploitation of the woodland 

around Lake Garda from the mid-17th century BC onwards.

Unexpected results were obtained from the investigation of the zone landward of the submerged prehistoric 

village on the south-west shore of Lake Frassino, where the presence of an occupied area on what is now dry 

shore had been reported. The work formed part of the present project and involved a limited number of sam-

ples from an archaeological test pit dug in 2014 by the Soprintendenza Archeologia del Veneto, together with an 

interdisciplinary study group49 which followed the scientific project design. 

Although the excavation was performed in a point that seemed likely to be off-site with respect to the set-

tlement and the associated distribution of timbers, the posts studied showed the existence of structures more 

than a century older than those of the better known Frassino I. Even in the absence of the cambium ring, the 

presence of the sapwood in two of the posts dated allowed the identification of at least two distinct felling epi-

sodes, the first between 1920 and 1900, and the second between 1890 and 1870, not long after the first; for the 

other posts it is only possible to determine a terminus ante quem non of 1925 cal BC. 

L. and cf. Fraxinus ornus, Populus sp. and Pomoideae, as well as 22 indeterminate broadleaf samples.

47 The identifications made by S.P. Evans do not include oak sect. CERRIS; almost all the oak specimens are recorded as Quercus 
pedunculata vel sessiflora.      

48 The results obtained from reworking the wiggle-match, presented in 2013 at the 48th Riunione Scientifica dell’Istituto Italiano 

di Preistoria e Protostoria by the Author and E. Valzolgher in a poster entitled Revisione della curva dendrocronologica regionale 
GARDA3, indicated an absolute date about 70 years earlier, but have not yet been published.       

49 The superintendency organized a support network for the excavation campaign that involved funding from various public bodies 

and private individuals; see the CD-ROM report for details.      
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IT-VN-06 Cerea (VR) – Tombola

This site was already known and under investigation by the Verona Museo Civico di Storia Naturale in 1955. 

In 1999 a new excavation sector was opened by the Soprintendenza per i Beni Archeologici del Veneto, directed 

by L. Salzani. Almost all the 164 timbers uncovered, mostly vertical posts and planks, were sampled for dendro-

chronology, but only 34 were examined in a preliminary analysis performed by Dendrodata s.a.s, funded by the 

Consorzio di Bonifica Valli Grandi e Medio Veronese.

The excavation area contained a continuous NE-SW distribution of vertical posts, among which two prob-

able rectangular buildings formed of horizontal timbers were recognizable, although the complex settlement 

remains were not easy to interpret and seemed to involve the juxtaposition of structures of diverse types and 

functions, perhaps constructed at different times. The preliminary results of the first studies concern an align-

ment composed of three sub-parallel rows of vertical posts present in the southern part of the excavation area. 

Six of these timbers formed a 106-year-long mean curve dated by wiggle-matching; the estimate of the last ring 

present (that preserves the cambium ring) corresponds to a tree-cutting episode in 1413 ± 15 cal BC. Another 

felling event 12 years earlier was dated to 1425 cal BC. 

For the studies related to the present project 12 samples that had not been analyzed previously were cho-

sen; these furnished two new absolute dates, one of which perhaps indicates another felling episode, later than 

1416 cal BC. Two contemporaneous timber groups were also identified, but not absolute dated.

The dating of timbers EL 11 and EL 50 was based on cross-dating against the existent provisional site chronol-

ogy dated by wiggle-matching. With respect to the other samples, at present the contemporaneity of timbers 

ELL 44 and 45 has been recognized, which thus form the new Group 66 mean sequence; they are located next 

to one another in the centre of the excavation area, inside the rectangular structure delimited by horizontal 

planks ELL 112, 117, 118, 119 and 120. A further two samples, EL 70 and EL 75, were synchronized with previ-

ously examined timbers that compose the average curves GR61 (ELL 75, 86 and 87) and GR62 (ELL 37 and 70). 

Although the sapwood is absent, it seems probable that these two middle-sized posts (situated on one site of 

the rectangular structure delimited by horizontal planks 99, 101, 2013 and 105) are also contemporaneous; 

their marked similarity revealed by visual and statistical examination50, suggests that they were each made 

from a longitudinal portion from the same large trunk.

The largest body of wood anatomy data on the Tombola di Cerea timber constructions comes from the 

preliminary work carried out by Dendrodata s.a.s. on the area in which the 1999 archaeological excavation was 

conducted. For the present project a further 10 samples were chosen, all from horizontal timbers, in particular 

several large planks that seemed to delimit two juxtaposed rectangular structures. Timber EL 127, however, 

consisted of small plank inserted perpendicularly through a post by means of a perforating hole; this may be 

what Perini referred to as a “transverse piece” in his description of the Fiavé Village 6 structures at Fiavé-Carera 

(Perini 1984, fig. 98). Another 12 identifications come from the samples on which dendrochronological exami-

nations were recently performed. 

All the timbers studied from the site are of broadleaved trees. Virtually all of the vertical posts are of decidu-

ous oak. Many of the planks were also made using oak wood, in particular that of deciduous oak section ROBUR, 

as well as maple, hornbeam and elm. Alder (Alnus sp.), widely recorded from other pile-dwelling sites, is in this 

case limited to the piece slotted through the post. A middle-sized plank placed against the main planks in the 

eastern building might be of white hornbeam (cf. the section on Castellaro Lagusello).

50 The statistical test values are: TVBP = 8.7, TVH = 8.9, Glk = 72%, CDI = 39.
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IT-VN-07 Arquà Petrarca (PD) – Laghetto della Costa

The Author’s PhD thesis work included the study of buildings at the Lake Costa site. In an attempt to under-

stand the chronology of the various settlements distributed around the basin, I examined two wooden finds kept 

in the Padua Civic Archaeology Museum. Only one of these definitely came from the pile dwelling: an oak wood 

stake on which radiocarbon dating had been performed, the only one from the site accompanied by wood iden-

tification: it was made from a small trunk or branch of deciduous oak (Quercus spp.).

With regard to other timbers brought to light during investigations in the early 20th century, a detailed list and 

the positions of items found in the test pits A-L dug then were published by Moschetti and Cordenons; they in-

clude sparse vertical posts and several isolated horizontal beams, all in oak according to the writers.

Discussion
Although dendrochronology in Italy has been applied to the study of pile-dwelling sites for several decades 

(systematic research has been carried out since the 1980s) and the number of prehistoric sites subjected to 

more or less extensive surveys is substantial (over 50), the total number of samples analyzed remains rather 

low compared to what is available for pile dwellings on the northern side of the Alps – where it is not uncom-

mon to find thousands of piles examined per settlement.  At present Lavagnone and Lucone di Polpenazze are 

the only sites in north Italy where the numbers of timbers studied reach several hundred, with more dendro-

chronological work programmed to accompany the excavations that are currently in course. 

At Lucone in particular, new procedures for gathering data about timbers (Martinelli 2007b) are being 

developed and applied together with a project for determining the plans of pile-dwelling buildings. Success 

requires the integration of various types of data: high precision data as well as technical and stratigraphic 

information from the excavation. In order to gather together all the structural facts the site furnishes, several 

specific recording sheets have been drawn up for the timbers (EL); these form part of the database connected 

to the GIS that handles all the excavation records. This part of the database serves to manage the abundant 

quantity of dendrochronological information, and in particular to distinguish in plan between timbers belong-

ing to the diverse felling (and thus construction) events recognized. 

Other UNESCO site settlements where more than a hundred timber samples have been analysed are 

Bande di Cavriana, Sabbione, Viverone VI.1, the Frassino I village, and Belvedere di Peschiera. Except for 

Bande, these are submerged sites where extensive sampling of the posts that emerge from the lakebed was 

possible without archaeological excavation. Funding problems do not just concern the scientific research 

conducted on samples, but first of all the financing of excavation campaigns; these are often reduced in size 

and thus bring to light limited numbers of timbers distributed over areas that are too small to contain even 

one complete pile-dwelling building.

At present the absolute dating of Italian pile-dwelling villages is based on the wiggle-matches established on 

regional chronologies, which allow north Italian settlements to be dated to between the 21st and 17th centuries 

cal BC. Standard curves or reference chronologies valid for all of Italy that reach back to prehistoric times are not 

currently available. There also exist numerous independent local series dated by wiggle-matches that extend 

back to the 13th century, but these have a lower potential for successful dating, since they are less replicated.

The results obtained to date from dendrochronology studies on UNESCO listed Italian sites – almost all on 

samples of deciduous oak sect. ROBUR – indicate absolute dates between 2070 and 1419 cal BC for samples’ 

latest preserved growth-rings, with varying concentrations of dates in different centuries. With respect to the 

Bronze Age, the absence of dates for the 18th century (or at least the first half), which was also found in the 

analyses conducted for the present project, is probably due to a real scarcity of settlements at this time. This 

confirms findings published in Martinelli (2007a), and most recently in Billamboz, Martinelli (2015) and 

Fozzati et alii (2015) regarding a reduction in pile-dwelling populations in the late 19th and early 18th centuries 
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cal BC, in particular with regard to settlement dynamics around Lake Garda. The absence of 16th century cal BC 

dates, on the other hand, may well be due to the lack of reliable, well-replicated chronologies for this period.

The present lack of chronologies for this period might not just be due to the small number of settlements 

so far studied, but also to certain characteristics often found in the timbers of the time, i.e. that they rarely 

come from the trunks of mature oaks, which grow slowly and whose wood is most suitable for dendrochro-

nological dating. Dendrotypological studies concerning the 2nd millennium cal BC (Martinelli 2013, Billam-

boz, Martinelli 2015, Martinelli 2017a) have shown that there are indications that from the 17th century 

onwards woodlands were over-exploited, with consequent changes in forest cover. In the Middle Bronze Age 

the practice of coppicing seems to become more frequent, attested for example in the palisade at the site of 

Porpetto (Rottoli, Martinelli 1994), in which oak stakes were used.

With regard to the Neolithic, it must first be noted that few samples have yet been analyzed. This is due 

in part to the period’s distinctive construction methods, which involved intensive use of wood other than oak 

and the preferential use of young trees with brief growth-ring series that do not allow even local chronologies 

for the sites investigated to be obtained. These difficulties have been overcome only at Palù di Livenza, which 

is at present the only prehistoric Italian site for which a Trans-Alpine teleconnection has been established 

(Martinelli et alii 2018), with the chronology of Hočevarica in Slovenia, which yielded a calendar date (cf. 

section on Palù di Livenza). 

Unlike dendrochronology, which arrived in Italy towards the end of the 20th century, palaeobotany was 

one of the scientific disciplines that first accompanied the archaeological study of pile dwellings, from the 

time of the early investigations conducted by Bartolomeo Gastaldi and Antonio Stoppani, who were per-

sonally concerned with such matters, and the work in 1864 at Peschiera directed by Baron Von Sacken (see 

report in CD-ROM). After a promising start, the late 1800s and early 20th century saw a general reduction in 

palaeobotanical studies. Perhaps the realization that the present-day flora is almost identical to that found in 

excavations of Holocene sites caused this progressive reduction of interest in palaeobotanical remains among 

late 19th century prehistoric archaeologists, although undoubtedly the ever-deepening gulf between natural-

ists and palaeoethnologists that developed at the time may have been decisive.

The interest shown in wooden pile-dwelling structures during much of the 20th century was sporadic and 

lacking in scientific backing, up until the 1980s when R. Perini’s research at the Fiavé-Carera site  launched a 

new, multidisciplinary approach to pile-dwelling studies, in which the various subdivisions of palaeobotany had 

important roles.

It is significant that still today, despite the notable increase in studies that has occurred during the last 

three decades – brought well into focus by research for this current project – much xylological work remains 

unpublished, and an overall view is lacking. Increased interest in palaeoenvironmental investigations seems, 

paradoxically, to have in some way discouraged this line of research – which concerns the remains of plants 

selected and manipulated by man – although it is of fundamental importance for understanding the technical 

knowledge possessed by those who built the pile dwellings, as well as ancient woodland-management prac-

tises and the resulting relations of humans with their environment. 

Considerations based on the new results and data collected together for the present project benefit from 

the fact that all the available published and unpublished data on the UNESCO site pile dwellings have been 

collected together for the first time, with the inclusion of all results regarding the samples suitable for den-

drochronological analysis.

Overall it is clear that the timber selected by ancient carpenters undoubtedly depended on the wood avail-

able near the settlements, with the consequent prevalent use of conifers in Alpine villages at higher altitudes 

and broadleaved trees on the Po Plain and in peripheral Alpine sites. The abundance of silver fir in the struc-

tures at Isolino Virginia, confirmed by recent research, may be explained by the existence of mixed woodland 
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with broadleaved trees and silver fir in the morainic hill band in the province of Varese. On the other hand, 

the rare presence of softwood in pile dwellings around Lake Garda (such as at Lucone D and Lazise-La Quercia) 

(Baioni et alii 2018; Martinelli, Tinazzi 1992) may be interpreted as the result of occasional use (perhaps of 

rare floating trunks?).

Among the broadleaves, without doubt deciduous oak section ROBUR (Quercus sp. sect. ROBUR) was the 

main wood used for posts in low-altitude sites, in particular Bronze Age ones, where its presence sometimes 

exceeds 90%51. In addition to deciduous oak sections ROBUR and CERRIS, vertical posts52 are also commonly 

made of elm, ash, alder, hazel and maple.

The body of data currently available suggests that the prevalent use of this wood was due to technical and 

structural reasons, and only secondarily determined by chronology. It was chosen almost exclusively for the 

manufacture of load-bearing posts of raised, pile-supported structures. In this regard, the two Bronze Age 

sites of Lucone D and Bodio Centrale are exemplary: in the former village there is an almost exclusive use 

(with only two exceptions) of wood of oak sect. ROBUR in load-bearing vertical posts (Baioni et alii 2014), 

while for timbers found in a horizontal position a further 8 taxa are recorded; at Bodio centrale, which stands 

out for the presence of wood types other than oak also in vertical posts, it seems that buildings were con-

structed directly on the ground.

The results obtained from Palù di Livenza, Isolino and the submerged post fields in the eastern part of 

Bodio Centrale seem to confirm that northern Italian pre-Bronze Age pile-dwelling sites possessed distinc-

tive features (Vitri et alii 2002; Banchieri et alii 2009), i.e. the use of woods other than oak also for posts. In 

Neolithic sites too, though, it turns out that the largest posts are generally made of oak; hence it is possible 

that the use of different wood types may be explained not just by different modes of woodland exploitation 

during that period, but also by different choices with regard to construction.

In a similar fashion, in the case of the two Trentino sites the lesser variety of tree species used at Fiavé-

Carera compared to the situation documented at Molina di Ledro could have been due to a careful selection 

of raw material on the part of the Fiavé builders, given that the results from the latter site derive almost en-

tirely from vertical posts, the large majority of which were made of Norway spruce and larch wood.

Another interesting fact spotlighted by this research is that a reasonable percentage of vertical posts are in 

ash wood, which has perhaps been hitherto underestimated. It has been found at Palù di Livenza (2 out of 3) 

and in the eastern part of the submerged site of Bodio Centrale (14 out of 15); ash is also present in the posts 

of the onshore portion of the Lake Frassino site, at Sabbione and Lagazzi di Vho. It is a wood with consider-

able mechanical strength, but usually not used in underwater constructions. In this regard, the account of 

Marziani and Caviglioli (2002) concerning the charcoal from the burning of the Middle Bronze II hut in Sector 

B at Lavagnone is interesting, with the presence of a high percentage of Fraxinus excelsior: the authors sug-

gest that it may have been chosen for technical reasons, since the frequency of the tree in the vicinity seems 

to have been quite low. 

Similarly, as well as at Frassino I, wood of deciduous oak section CERRIS is now also attested – although 

sporadically – in the sites of Lugana Vecchia and Belvedere di Peschiera and in several timbers from Lucone D. 

The only sporadic presence of this wood – less durable than that of section ROBUR – in contexts dating from 

the 21st to 19th century, might support the hypothesis that its exclusive use in the latest building phases of 

Frassino I is evidence of a strong anthropic impact on the woods around the village (Martinelli 2013), which 

is recognizable in dendrotypological data from the 18th century BC onwards (Billamboz, Martinelli 2015).

51 These considerations do not regard samples from Castellaro Lagusello, for which the structural timber types of provenance 

are unknown.

52 This list includes only samples that undoubtedly come from vertical posts.       
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These considerations oblige us to reassess the selection made by local pile-dwelling builders during the 

Bronze Age too, and to evaluate the motives for choice of timber in a wider technical context, bearing in mind 

the physical properties of different woods (for example maple and ash do not last well in a wet environment), 

their specific use, and how easily they could be obtained. The intensive exploitation of woods lacking in high 

quality trees and/or the diverse uses of various kinds of wood, perhaps in constructions that were not raised 

up but ground-based, might be the most plausible explanations for the utilization of a wider range of tree 

species in some of the sites under study.

Guidelines
The above discussion makes clear that the identification of wood species by means of microscopic analy-

sis is an essential prerequisite for the study of pile-dwelling structures, to understand both the pile-dwelling 

builders’ technical knowledge and the way in which woodland resources were used. The examination may 

be performed on a small piece of wood, but for significant results it should be repeated on all the timbers 

uncovered. It should also be remembered that wood species identification is essential for assessing a tim-

ber’s state of preservation, and for selecting specimens suitable for dendrochronological examination.

The importance of dendrochronology for the study of pile-dwelling structures was recognized in the 

drafting of the Nomination Dossier (see Criterion V, p. 15); it serves to date them precisely and makes it pos-

sible to understand the plans of individual buildings that are otherwise unidentifiable in post fields. As far as 

is known, at two of the UNESCO site pile-dwelling locations, Lagoni di Mercurago and Laghetto della Costa di 

Arquà Petrarca, no dendrochronological investigations have yet been carried out, although potential gains 

from the method’s application are high, given the good preservation state of the wood finds recorded in 

excavations conducted in the 19th and early 20th centuries, and also on the basis of surveys of the two sites 

carried out more recently (Gambari 1995, Bianchin et alii 2018). 

The new work to be conducted on Italian listed sites may be expected to fulfil the dual purpose of reveal-

ing their history and gathering data for the creation of tree ring series (or the extension of those available), 

and thus extending the geographical and chronological range of settlements for which it is possible to obtain 

absolute dates. The success of dendrochronological dating is based on several factors, first of which is the 

availability of chronologies for the geographical area and date range of interest. Another fundamentally 

important element is the wood species of samples for examination, which must be appropriate; fortunately, 

oak – particularly well-suited for dendrochronology – is the wood type that was usually preferred for making 

the posts of pile-dwelling structures. Other factors that facilitate dating are the length of the growth-ring 

series present in samples and the quantity of samples available from a site. The employment of dendroar-

chaeological methods and Bayesian statistical analysis can however compensate for the absence of these re-

quirements, as demonstrated by the sites of Bodio Centrale (Martinelli 2014) and more recently Arcugnano 

Le Fratte (Martinelli 2016); in such circumstances, however, the availability of a large number of samples 

and the precision and completeness of data recording – starting on the excavation itself – are essential. 

In a statistically-based biological discipline such as dendrochronology the number of samples examined 

has a strong impact on the availability and reliability of the final results. In this regard, it should be noted 

that the sites from which most date determinations have been obtained – not just numerically, but above 

all in percentage – are those from which it was possible to analyze a total of more than 100 samples. This is 

the case especially in settlements such as Sabbione, but also Lavagnone, Lucone D and Bande di Cavriana, 

sites in moraine zones distinguished – in particular for Early Bronze Age deposits – by the presence of well-

preserved structural timbers, at times with all the sapwood and often made from mature oak: characteris-

tics that facilitate synchronization and precise dating. The submerged sites – once more Sabbione, but also 

Viverone Vi1, Gabbiano, Lugana Vecchia, Belvedere di Peschiera and Bodio centrale – conserve hundreds (if 
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not thousands) of visible posts that could be surveyed by means of wide-ranging campaigns, even without 

performing underwater excavations as such. 

The more dendrologically heterogeneous sites, such as Lagazzi del Vho, Tombola di Cerea and Bodio 

centrale, whilst requiring a greater investigative effort and perhaps yielding fewer results, might contribute 

decisive information for the resolution of certain important chronological problems regarding the dating of 

certain Middle Bronze Age phases, and – in the case of the eastern part of Bodio Centrale – the final phases 

of the Copper Age. 

From this perspective the extension of investigations to the site of Lucone A – given the published infor-

mation concerning its chronology – should yield results of great interest. Its vicinity to Lucone D – and thus 

the presumed use of nearby (if not indeed the same) forests for timber supply – would facilitate the pro-

cedures for cross-dating with available dendrochronological series, probably allowing the GARDA1 curve to 

be extended, which would enable its cross-dating against the GARDA3 chronology. The achievement of this 

objective would permit not only the high-precision dating of early Middle Bronze Age settlements, but also 

– at last – provide dendrochronological calendar dates for the entire chronological range, and thus for all 

the 17 Italian UNESCO site components. Until now, the main reason for the lack of absolute dates for these 

two regional chronologies through comparison with the (thousands of years long) standard curves for oak in 

central Europe is that reliable teleconnections between the areas north and south of the Alps are possible 

for oak wood only when well-replicated chronologies at least 400 years long exist (Martinelli et alii 2018).

Of comparable complexity are investigations on the two Neolithic sites of Palù di Livenza and Isolino di 

Varese, but here too interesting results may be expected; the new research areas at both sites could make 

decisive contributions to knowledge of Italian Late Neolithic pile-dwelling sites, also with regard to links with 

sites in Slovenia, for Palù, and in western Switzerland for Isolino. 

The two component sites in the Trento Autonomous Province, Molina di Ledro and Fiavé-Carera, con-

stitute a special category due to their distinctive features, including the extensive use of softwood which is 

not recorded elsewhere in Italy. The use of many wood types suggests the sampling of every timber in the 

structures, which would be incompatible with the availability of visible timbers for public visits. The pos-

sibility of dendrochronological studies using classical sampling methods – or experimenting with semi- or 

non-destructive methods – could be evaluated during (and at the conclusion of) the study by CNR-IVALSA of 

Sesto Fiorentino on the preservation state of wooden artefacts.

The present project included the study of previously collected samples in storage in the laboratory of 

Dendrodata s.a.s., thus making use of this available material (not examined earlier due to lack of funds). It 

should be noted that over 400 samples from Belvedere di Peschiera still await analysis, as well as 18 (out 

of c.100 taken) from Tombola di Cerea and about 100 from Viverone (of which 21 were collected recently, 

during the 2016 research campaign).

Although clearly dendrochronological examination of suitable timbers uncovered during excavation is 

practically indispensable for our understanding of the lives of pile-dwelling communities, wood anatomy – 

based on minimum-impact sampling – should be performed on virtually all wood remains because of the 

light it throws on technical knowledge and woodland resource use. It is of course equally important to iden-

tify wood species so as to decide the most suitable conservation treatment to be given to wooden objects 

of particular interest. 

In deciding intervention strategies it needs to be borne in mind that although an archaeological exca-

vation which uncovers ancient wooden remains irreversibly alters the conditions in which the wood was 

preserved – at the same time it offers a rare opportunity to examine finds that possess a high information 

potential. It seems beyond doubt that a plan defining the modes of intervention on or near pile-dwelling 

sites must include the collection of samples for wood anatomy and dendrochronological investigation, both 
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with regard to programmed research work and survey activities – for example in underwater exploration of 

lake or riverbeds, or during the cleaning of ditches in areas with peat deposits.
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WOOD FROM UNESCO PILE-DWELLING SITES: RADIOCARBON DATES
Nicoletta Martinelli*

Work for assignment regarding the transnational serial UNESCO site “Prehistoric Pile Dwellings around the 

Alps” (Law 77/2006 F.Y. 2013) included – among other specialized analyses on wood samples – the conduction 

of three radiocarbon date determinations on material from the two listed sites Lucone D (IT-LM-05) and Bodio 

centrale (IT-LM-10), and the associated site Oppeano-Bussè  (site 4D) (Verona) that was discovered recently 

(2014).

The radiocarbon samples were entrusted to the Center for Isotopic Research on Cultural and Environmen-
tal Heritage (CIRCE, of the firm INNOVA), at the Second University of Naples at Caserta, for radiocarbon date 

measurements using the AMS (Accelerator Mass Spectrometry) method.  The samples were pre-treated in 

accordance with the laboratory’s standard procedures, and their 14C/12C isotope ratios were measured as de-

scribed in Terrasi et alii (2008) and in the Report guidelines that accompany the full laboratory report.

The radiocarbon dating samples came from cereal grains (caryopses) in the case of the Lucone D site, and 

groups of tree growth-rings from the Bodio Centrale and Oppeano-Bussé sites. The examination and prepara-

tion of the plant material were carried out with great care to avoid any kind of contamination, utilizing metal 

or plastic scalpels and tweezers; each specimen was then wrapped in aluminium foil and placed in a plastic 

container labelled with the sample name and accompanied by an information sheet The cellulose was ex-

tracted from the two wood samples.

For the calibration of the samples’ radiocarbon dates the atmospheric data of Reimer et al. 2013 and the 

IntCal13 calibration curve were used, employing the Oxcal programme version 4.2.4 (Bronk Ramsey 1995 and 

2009) and the maximum intercept method (Stuiver, Reimer 1986).

Sample Selection and Results
IT-LM-05 Polpenazze del Garda (BS) – Lucone

For the majority of the timber structures uncovered during excavation campaigns in the Lucone D area 

village high-precision dates – with errors of ± 10 years – are available, obtained by synchronization with the 

GARDA1 chronology (Martinelli 2007). It was therefore decided to perform a radiocarbon date measure-

ment on seeds found in the layer marking the settlement’s abandonment.

The choice fell on Sample 282, composed of various cereal grains and spikelet bases from SU 2/3 (sector 

486N 487E). R. Perego identified 2 caryopses of Triticum dicoccum and 4 caryopses and 6 spikelet bases of 

Triticum nn (New Glume Wheat). The sample sent to the CIRCE laboratory consisted of two parts: firstly two 

grains of Triticum dicoccum, and secondly three grains of Triticum nn (New Glume Wheat).

The 14C sample, denominated LUCONE D N1 (cod. DSH7492_SE), total weight 15 mg, had a δ13C of -7 ± 

2‰, and furnished a radiocarbon date of 3816 ± 38 years BP, corresponding to a calibrated date interval of 

2455 – 2140 cal BC with 95.4% probability.

IT-LM-10 Bodio Lomnago (VA) – Bodio centrale or delle Monete

In the case of the Bodio centrale site it was decided to perform a radiocarbon date measurement on an 

additional timber from the eastern area of the submerged piles, from where elm wood post P140 had already 

yielded a radiocarbon determination of 4240 ± 60 years BP (Beta259685), the only wood sample previously 

dated to the Copper Age (Martinelli 2014b).

* Laboratorio Dendrodata, Verona.
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The selection of a sample for radiocarbon dating was based in first place on the identification of the other 

timbers in the sampling area S.C. 011 (from where post P140 came); several of these – posts 116, 120 and 139 

– that were well preserved and with the longest growth-ring sequences (Martinelli 2014a) were chosen, and 

then subjected to dendrochronological investigation.

After the identification (cf. Dendrochronology Report) of the synchronization between the two ash wood 

posts P116 and P139, the 14C sample was taken from the most recent rings of the P139 sample (from 52 to 56, 

with a small portion of ring 57, not measured because it was incomplete) corresponding to the final years in 

the relative chronology.

The sample, denominated BODIO 82 (cod. DSH7494_CE), total weight 1.27 g, had a δ13C of -46 ± 2‰, and 

gave a radiocarbon date of 3969 ± 28 years BP, corresponding to a calibrated date interval of 2573 – 2351 cal 

BC with 95.4% probability.

VR – Palù di Oppeano, Bussé – site 4D 

During archaeological work in advance of construction of the Zimella-Cervignano d’Adda section of a new 

SNAM gas pipeline (at point 258 II TRONCO P250-251) part of a settlement (4D) was brought to light. Many of 

the wooden components of the dwellings in the village were preserved. 

Early dendrochronological work led to the production of three distinct mean curves, not synchronized 

with one another, representing three separate groups of timbers referred to as GR51, GR52 and GR53. Of 

these, GR52 is more interesting for a number of reasons: it has yielded the site’s longest growth-ring series 

(111 years), and contains the largest number of examined samples, from four vertical planks ELL 512, 1122, 

1308 and 1339 which come from two different rooms (Gonzato, Mangani, Martinelli, under preparation).

Since no synchronization with available regional or local Bronze Age chronologies was identified, it was 

decided to use the method known as wiggle-matching, performing two radiocarbon determinations on tree-

ring groups. The sample chosen for this was composed of the first rings of plank EL 1038, corresponding to 

years 1-11 of the GR52 relative chronology defined by these four oak timbers.

The sample, denominated VRSNAM –4D -1 (cod. DSH7461_CE), weight 29 g, had a δ13C of -16 ± 1‰, and 

produced a radiocarbon date of 3450 ± 50 years BP, corresponding to a calibrated date interval of 1891 – 1638 

cal BC with 95.4% probability.

Conclusions
The three radiocarbon determinations carried out for this assignment are summarized in the following ta-

ble, which shows the results obtained by means of the IntCal13 calibration curve (atmospheric data) and cal-

culated with the programme OxCal ver. 4.2.4 using the maximum intercept method (Stuiver, Reimer 1986).

The calibrated sample dates defined according to probability distributions and calculated using the OxCal 

programme ver. 4.2.4 (Bronk Ramsey 1995, 2009), are shown in the figure below.

Overall, the three samples analysed gave radiocarbon dates between 3969 and 3450 years BP, correspond-

ing to calibrated dates ranging from the mid-3rd millennium to the first half of the 2nd millennium cal BC. How-

1 The posts in question are shown in the illustration in 2007 178~PG 33 (TAV 03 sc.1_200).pdf, where they are indicated by trunk 

number (corresponding to component number) and not by survey point number, as in other cases. In the illustration in 2006 TAV_

SC_01_500[A3].pdf (where survey point numbers are used for positioning) they are absent, because these posts were identified, numbe-

red and sampled in 2006, but for practical reasons were positioned in 2007 (see report 178~PG 01-30.pdf p. 04; Archive SABAP-CO-LC).

2 Radiocarbon dates had been previously obtained from other samples from the intensively investigated area, where an archaeo-

logical excavation was conducted in 2012 (Martinelli 2014b), on behalf of the Soprintendenza per i Beni Archeologici della Lombardia 

and Bodio Lomnago Municipality, as part of the project Le palafitte dell’area varesina – progetto di studio, tutela e valorizzazione della 
palafitta di Bodio Lomnago (VA), also funded by the Lombardy Regional Authority (Grassi, Mangani 2014).
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ever, it should be noted that in order to meet the requirements of a subsequent wiggle-matching determina-

tion, the date obtained for the Oppeano site refers to the first growth-rings found on EL 1038, which pre-date 

the time of felling by about a hundred years.
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SURVEY OF THE AVAILABLE RELEVANT FACTORS AS PART OF THE FEASIBILITY STUDY FOR PROTOCOL 
STANDARDIZATION – REGARDING THE CONDUCTION OF INVESTIGATIONS AND DIAGNOSTIC ANAL-
YSES PRIOR TO CONSERVATION TREATMENT OF THE ARCHAEOLOGICAL TIMBERS IN ALPINE PILE 
DWELLING SITES – IN ACCORDANCE WITH THE PROCEDURES ESTABLISHED FOR THE TRENTINO PILE-
DWELLING SITES. 

Benedetto Pizzo, Nicola Macchioni*

Introduction
Prior to undertaking conservation treatment, it is necessary to characterize as accurately as possible the 

material of which the objects are made, so as to optimize the choice of intervention approaches. This involves 

a range of basic information needed for selecting and planning future strategies for safeguarding the herit-

age; this knowledge also constitutes an essential database for future assessment of changes undergone by 

the material as a result of the operations that are implemented.

In this particular case, the artefacts found on pile-dwelling settlements belonging to the UNESCO serial 

transnational site are completely or partially composed of waterlogged archaeological wood, an organic ar-

chaeological material which is particularly fragile.

Artefacts made of waterlogged archaeological wood are distinguished by a particular type of decay which 

affects the wood cell walls, destroying them from the inside. The original form of the cells is thus maintained 

as long as the pressure of the water that impregnates them is sufficient. Since the object is composed of these 

cell walls, if they keep their shape and size the object will also largely maintain its original appearance, giving 

the misleading impression that it is in a good state of preservation.

In fact a similar external appearance may conceal degrees and types of decay that actually vary enor-
mously, from greater damage in charge of a thin surface layer – while more internal regions are better pre-

served – to a uniformly poor state of preservation without depth-related variation.

These two cases would therefore require quite different characterization – and indeed conservation treat-

ment – strategies.

It is thus vital to conduct a campaign of careful analyses that will provide this basic information – crucial for 

planning and also for defining the initial conditions of the material, in comparison with which changes over 

time may be evaluated.

A good answer depends on a well-formulated question, and likewise the quality of the information that 

may be obtained from the analyses is determined by the quality of the initial sampling. These two stages are 

thus inseparably linked: it should be completely clear during the diagnostic project design that the reliability 

of the resulting analyses depends directly on the sampling strategy decided upon.

The purpose of this document is therefore to provide:

1. guidelines for sampling criteria and sampling procedures;

2. a list of types of analysis necessary for the basic characterization of waterlogged archaeological 

wood;

3. guidelines for the proper handling of in-situ artefacts when a site is re-opened.

Relevant regulations
Two Italian technical reference standards exist with regard to the characterization of waterlogged archaeo-

logical wood:

* CNR-IBE (Istituto per la Bioeconomia, previously Istituto per la valorizzazione del legno e delle specie arboree, IVALSA), Sesto 

Fiorentino (FI).
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UNI 11205:2007 – Cultural heritage – Archaeological and archaeobotanical wood – Guidelines for characteri-
zation.

UNI 11206:2007 – Cultural heritage – Archaeological and archaeobotanical wood – Guidelines for recovery 
and initial conservation treatment.

This second standard will be partially superseded by the Conservation of cultural heritage – Guidelines for 
the management of waterlogged wood on archaeological terrestrial sites.
In addition, UNI 11118:2004 – Cultural heritage – Wooden artefacts – Criteria for the identification of tree 
species which is the reference standard for the identification of timber objects in cultural heritage with regard 

to sampling methods and identification procedures. Wood species identification is essential for all types of 

wood characterization and is thus pertinent to this document.

Sampling Strategies and Criteria
Sampling strategies and criteria vary according to the purpose of the analyses. As a general criterion, the 

sample quantity should be as small as possible, depending on the expected analysis and the result to be 

achieved. According to this criterion of respect, the sampling method must have the least possible impact on 

the artefact and show the most possible respect for it. 

The collection of a sample must always be preceded by authorization by the person responsible, and by a 

general examination (autopsic examination) of the object and a description that includes its size and shape, 

certain technical characteristics (the presence of sapwood and defects such as knots), the presence of car-

bonization, signs of working, etc.

For the purpose of this document, description is given only of sampling for a representative and reliable 

characterization of the preservation state of material on a site.

It would also be possible to evaluate another type of sampling, in particular that aimed at characterizing 

the evolution over time of an adopted conservation strategy. 

Since this latter strategy depends directly on the results on the first kind of sampling – and also, strongly, 

upon the conservation method adopted – this is not the most appropriate place to give detailed directions 

for this second case.

Sampling aimed at representative characterization of the preservation state of on-site material

Sampling should be as wide-ranging as possible, and may be conditioned by:

 ͳ ease of access to the timbers, 
 ͳ their different typology, 

 ͳ their botanical and technical diversity, 

 ͳ possible limits on the removal of portions of material. In particular, the choice of the amount of 
samples to collect should be based on the wood species’ variability. Thus, samples should be taken 

in such a way as to try to represent as well as possible the different kinds of timber present on the 
excavation.

An expert eye is generally able to determine whether timbers are made of softwood or hardwood, where-

as – apart from in unusual situations – the aesthetic features that would allow discrimination within either 

of these two groups (softwood and hardwood) are generally hidden by variations caused by the wood’s de-

teriorated condition.

Similarly, the degree of decay should be represented and zoned as well as possible. 

Survey of the available relevant factors as part of the feasibility study
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Survey of the available relevant factors as part of the feasibility study

Before the results of laboratory analyses are available, the only way to try and measure the different de-

grees of decay is by means of surface hardness tests.

There are several methods for measuring the surface hardness 

of wood, but these are designed for wood in good condition; an ex-

ample is the Pylodin penetrometer. These instruments are not suit-
able for highly degraded wood, for example archaeological wood, 

because their impact would be excessive – and indeed destructive.

There exist in commerce portable instruments for measuring 

the hardness / degree of ripeness of fruit1 that apply pressures 
more suited to the objects under consideration here (Fig. 28).

By means of this tool it is possible to determine non-destruc-

tively the existence of mainly surface deterioration and how 

extensive it is, or whether deterioration is uniformly present 

throughout the entire thickness of an item.

On the basis of these indications the various types of deterio-

ration should be sampled, so as to characterize them in a way that 

represents appropriately the variation found on the site.

Sampling methods

The nature and size of samples depend on the kinds of laboratory analyses they will be used for.

Anatomical studies

With regard to anatomical investigations, the sample characteristics and dimensions are defined in stand-
ard UNI 11118, the relevant text of which is given below:

“If it should be necessary for microscopic identifica-

tion, the wood sample collected should meet the follow-

ing requirements:

- A sample should be taken from every element 

which – on the basis of macroscopic examina-

tion – appears to belong to a separate taxon2.

 ͳ In all cases when the nature of the artefact (or 

some of its parts) permits, the sample should be 

substantially 3-dimensional and orientated such 

that the three reference anatomical sections 

– transverse, radial-longitudinal and tangential-

longitudinal – may be obtained (Fig. 29).

1 http://www.xebex.jp/Prod/cn18/510-fhr.html  

https://www.agriculturesolutions.com/products/crop-soil-and-water-testing/fruit-firmness-testers/digital-fruit-firmness-tester-

penetrometer-soft-fruit-detail

http://www.omega.com/pptst/HFH80.html

http://it.made-in-china.com/co_jointstarsgroup/product_Fruit-Sclerometer-for-Fruit-Hardness-Test-GY-_heonungiy.html

http://www.china-total.com/product/meter/force-instruments/Fruit_penetrometer.htm 

2 Classificatory category of indeterminate rank in botanical systematics, e.g. order, family, genus, species.

Fig. 28. Example of a penetrometer for fruit 

that may be used (or adapted) to take measure-

ments on waterlogged archaeological wood, 

especially if degraded.

Survey of the available relevant factors as part of the feasibility study (...)

Fig. 29. Anatomical reference sections for wood: 

1 transverse section, 2: radial-longitudinal section; 

3: tangential-longitudinal section.
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 ͳ The wood sample to be taken for identification using a microscope may be quite small, measuring 

just several millimetres across.

Physical analyses

Samples for physical analyses should resemble in all respects those for anatomical studies. It might be pos-

sible to take a single double-sized sample (a cube measuring 5-10 mm across) from which the small amount 

of material needed for anatomical investigation could be removed, leaving the rest for physical analyses. It is 

most important that samples should be well-aligned with the three principal directions of the wood  (Fig. 29).

Chemical analyses

Samples intended for chemical analysis should be of suitable size to meet the requirements of the analyti-

cal method(s) in question.

For gravimetric analyses (which below may also be referred to as conventional) a quite large quantity of ma-

terial is necessary, about 50 g in waterlogged conditions3. The orientation of the sample is unimportant, since it 

is destined to be dried and grinded.

For qualitative and quantitative FTIR analysis the amount of material needed is very small; material left 

over from anatomical work could be used, which would also have the advantage of guaranteeing that the two 

extremely small-scale investigations are performed on exactly the same material.

In order to give reliable results, the quantitative analyses based on spectroscopy call for a calibration stage 

in which data from conventional analyses are combined with those obtained from FTIR spectra. Although 

some specialized laboratories use calibration curves based on their own internal databases, laboratory ex-

perience has shown that the best result are obtained by distinguishing between softwoods and hardwoods, 

and employing specific curves for waterlogged wood from archaeological excavations (rather than of wood 

degraded in other ways, e.g. by biological agents such as fungi). In some cases the preservation environment 

has influenced the results obtained.

So when quantitative spectroscopic analyses are conducted it is also useful to verify the available calibra-
tion curve by characterizing at least a few excavation samples using conventional methods of analysis (which 

serve as reference). It is difficult to establish an optimum sample number without knowing the total sample 

number; a rough guide is to use about 10% of the sample total, with a minimum of about 3 or 4 samples.

Sampling techniques

When the nature of the elements and specific site conditions allow, a single sample may be collected from 

each item to be studied, large enough so that subsequently in the laboratory it may be divided into pieces to 

be used for the various kinds of analysis.

The most useful sample of a pile-dwelling post is a transverse section (a circular slice, or a portion thereof), 

which contains both outer and inner portions (Fig. 30). From such a sample, appropriate assessments may be 

made in the laboratory, followed by its division into portions to be used for various analyses.

Such a section may be taken from the top of a post, as shown in Fig. 30, or from a lower level (re-joining 

the remaining portions on site). The latter strategy may provide an opportunity to use the cut piece for a 

3 The actual amount depends on the level of degradation of the material.
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controlled re-burial experiment, facilitating the col-

lection of samples for future monitoring operations.

A sample of this kind may also be used for den-

drochronological work; once recording for growth-

ring studies is finished, the same piece may be used 

for characterizing the state of preservation.

If the wood’s preservation state permits, core 
samples may be taken with a Pressler drill.

This type of borer (Fig. 31), developed for tak-

ing cores from standing trees, cuts into the wood 

by means of a point with an outer thread that pen-

etrates using the same mechanism as a self-tapping 

screw.

If the condition of the wood allows, with a 

Pressler drill a ca. 5 mm diameter core may be 

cut across the diameter of the timber. In this way material is obtained which shows the preservation state 

throughout the thickness of the artefact, in sufficient quantities for anatomical, physical and non-convention-

al chemical investigations.

However, this sampling method is of limited use when the wood is severely degraded. In this case, instead 

of providing support for the screw it disintegrates, not allowing the borer to advance.

Taking cores with a Pressler drill is an invasive and destructive procedure, but much less so than cutting 

transverse post sections.

With regard to small objects of great archaeological and historical interest, on which a low-impact sam-

pling method must be used, tiny samples are removed using sharp scalpels and/or industrial cutters  (Fig. 32).

In such cases, where samples are small or very small, the results obtained may be incomplete. Although 

sufficient information may be obtained from anatomical studies and FTIR chemical analyses, it is unlikely that 

physical analyses may be carried out on such small samples. Similarly, a single sample will not allow conclu-

sions to be reached about the zoning of deterioration.

In all cases, as illustrated in Fig. 31 and 32, the taking of each sample must be recorded photographically, 

so that the artefact and the nature of the sample may be identified.

Fig. 30. Lucone site, cutting a section from a pole top.

Fig. 31. Fiavé-Carera site, core-sampling using a Pressler drill (left); a wooden core (right).

Survey of the available relevant factors as part of the feasibility study (...)
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Sample packaging and subsequent treatment

Between the time of its collection and the analyses each sample must be kept completely waterlogged, 

avoiding the growth of new life-forms and new forms of damage to the material.

The sample must therefore be placed in a water-tight container and completely immersed in water (as 

shown in Fig. 32 on the right, for example), or wrapped in saturated sheets of absorbent paper and then in 

plastic sheeting that prevents the evaporation of water during transport, and once more immersed in water 

as soon as it reaches the laboratory. This immersion-in-water operation must be carried out within 24 h after 

the sample is taken.

If sample consignment takes longer, it is good practice to store the material entirely immersed in water 

until 24 h before transport to the laboratory, and then follow the procedure outlined above.

The labelling of each sample and of the various protective packaging should be clear and easy to read, 

with unambiguous codes, and indelible.

Once labelled, each sample should be photographed close to the point where it was collected (Figg. 30 

and 32), so that its position can be checked later, in the case of doubts due to apparently anomalous results.

The samples must be transported from the excavation to the laboratory as rapidly as possible. Here they 

must be kept awaiting analysis in conditions of complete saturation, in the dark and refrigerated (4-10°C), i.e. 

in conditions unfavourable for biological growth.

No data or publications exist that permit an estimate of how long sampled material can remain in the 

conditions described without suffering significant further deterioration after its arrival in the laboratory. In 

general, however, the analyses should be performed within some weeks.

It is very important that samples are not subjected to freezing.

Analyses for Diagnostic Characterization
As mentioned above, the reference standard for this type of characterization is UNI 11205. The purpose of 

the wood sample characterization is to provide information for the definition of its state of preservation and to 

make assessments of a technological nature (e.g. related to the working operations carried out on the element).

The diagnostic characterization of waterlogged archaeological wood is based on the analyses described 

below, but necessarily also involves knowledge of the peculiarities of the location where it was found and 

environmental conditions during excavation, to be determined in accordance with the technical standards 

cited above (UNI 11206).

Fig. 32. Herculaneum site, taking a small sample (left); labelling and registration (right).
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Anatomical studies

Anatomical examinations are conducted for two main purposes.

The first, of fundamental importance for all subsequent analyses, is the identification of the species or 

species group, as defined in norm UNI 11118:2004. Knowledge of the timber type is crucial, because the 

results obtained from physical and chemical analyses will be compared to original values for the same wood 

species, as published in the literature.

The second characterization is by means of micromorphology, that is, the analysis of the microscopic 

morphological modifications of the cellular structures. It starts from the assessment of the preservation of 

cell walls, which defines the state of the wood resulting from abiotic and biotic decay. In the case of biodeg-

radation, the extent of the wood’s decay must be evaluated and the types of attack due to micro-organisms 

(bacteria and fungi) distinguished. In Macchioni et alii 20134 methods of examination are described in detail 

and a means of classifying the degradation based on micromorphological descriptions is proposed.

Chemical analyses

The purpose of the chemical analyses is to identify the residual amount of structural chemical components 
of wood cells.

In this context “structural chemical components” refers to those responsible for the strength of the cell walls, 

that is:

 ͳ structural carbohydrates (cellulose and hemicellulose, often considered together, and in this case 

referred to as holocellulose), 

 ͳ lignin, 

 ͳ so-called extractives, the experimental determination of which may also include (if the material is 

highly degraded) part of the lower-molecular-weight fractions of the residual structural components

Reference is made here to quantitative results, which define the residual quantities of these components.

To these components should also be added the overall amount of the inorganic wood fraction, composed 

partly of the aqueous extractives (water-soluble salts in particular) and the so-called ash, i.e. the residue 

remaining after calcination in air of the wood sample (this is made up of unburnt material, and gives an idea 

of the extent to which the wood has been penetrated by the soil/earth in which it has been preserved over 

the centuries). The chemical characterization of the mineral content (for example by X-ray methods) allows 

completion of the diagnostic picture, if this is thought useful (e.g. for conservation treatment).

To these quantitative results just described, assessments of a qualitative nature may be added, aimed at 

identifying the chemical alteration undergone by the wood constituents.

Moreover, every evaluation must be based on comparison with analytical results obtained for recent, non-

degraded specimens of the same wood species.

Physical measurements

In the case of waterlogged archaeological wood, physical analyses are performed so as to determine:

4 Macchioni et alii 2013.      

Survey of the available relevant factors as part of the feasibility study (...)
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 ͳ the moisture content of the wood in a state of maximum saturation, known as the MWC or Maxi-

mum Water Content,

 ͳ the bulk density values of the wood. In the particular case of waterlogged archaeological wood, 

the bulk density must be measured as the basic density (Db) and the related residual basic density 
(DbR), the latter being the ratio expressed as a percentage between the basic density measured for 

the samples and the reference value for the same wood species without degradation.

It may also be useful to determine the equilibrium moisture content of archaeological wood, measured in 

a standard climate of 20°C and 65% relative humidity.

Diagnostic characterization reports 

The results of the laboratory tests must be provided in a form in which the following elements are 

expressly indicated:

 ͳ description of sample collection, including positioning and date;

 ͳ description of sample storage after collection (duration, conditions of temperature, humidity and 

illumination, type of packaging, etc.), illustrated – insofar as this is necessary or useful – by relevant 

graphic and photographic records;

 ͳ the results of diagnostic characterization analyses with relative graphic and photographic documen-

tation, when this is necessary or useful. If not all of the analyses were carried out, the reasons for 

this decision must be given;

 ͳ description of methods and instruments used for the characterization;

 ͳ interpretation of the results;

 ͳ name of the person responsible for the procedure.

Guidelines for treatment of artefacts when a site is reopened
One of the distinguishing features of organic materials is their biodegradability. In other words, organisms 

(macro and micro) exist that are able to extract nourishment from the digestion of these organic materials, 

that are gradually degraded.

When it is buried underground, wood is biologically degraded by insects, fungi and bacteria, whereas in 

a marine environment also present are a number of molluscs and crustaceans, which need a certain level of 

salinity in order to survive.

The biology of fungi and insects is well known, as is the aggressiveness and rapidity with which they cause 

degradation; in fact, when the conditions for their presence and growth exist, bacterial decay is quite insig-

nificant in comparison. A fair amount of oxygen is necessary for the survival of both fungi and insects.

Consequentially, in circumstances where water is abundant (e.g. submergence in water or below the wa-

ter table) and oxygen scant, attack by insects and fungi proceed very slowly or not at all.

Bacteria, on the other hand, are able to live and degrade wood in conditions of total waterlogging and 

scarce or absent oxygen. Attack by bacteria is very slow, so artefacts that have suffered this kind of degrada-

tion are able to maintain their original appearance for centuries or millennia. Bacterial decay leads to the loss 

of the initial cell wall thickness, but the general shape and volume of the cells are conserved due to the pres-

ence of water saturating the object.

Thus, the preservation of an organic material for a long or very long time depends on the presence of very 

high water content and the scarcity or absence of available oxygen.
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Management of artefacts during the excavation

For waterlogged archaeological wood, any modification of these conditions for a lengthy period involves 

an increased risk of deterioration compared to the previous circumstances for two basic reasons:

1. The presence of a much lower water content with respect to saturation, which means the wood 

tends to dry out. In the eventuality of uncontrolled drying of wooden artefacts there is danger of the 

collapse of the wood cells and thus the loss of the shape and size the item possessed when it was 

found (Fig. 33). Such phenomena are practically irreversible and involve, as mentioned, a significant 

loss of the object’s original form, with a reduction in volume that may reach 80% of the initial value.

2. Sufficient water content to maintain internal pressure, but an 

abundance of oxygen. Under these conditions the artefact 

suffers attack from wood-decaying fungi (often causing soft 

rot), the rapidity of which can devastate an already severely 

degraded object. There is a danger that it will be completely 

destroyed in a few months.

So, unearthing wooden artefacts means running the risk that one or 

both of the situations described above occurs (unless they are removed 

from the site and rapidly given conservation treatment).

So if the objects remain in situ they must be shielded from direct 
sunlight and kept as wet as possible, for example covering them with 

layers of geotextile continually sprayed with water (Fig. 34).

However, these conditions must be maintained only for brief peri-
ods (a few weeks at the most) or there is danger of a fungal attack.

It should be emphasized here that all operations carried out on tim-

bers (or wooden artefacts), at any time during the excavation, should 

be suitably registered and unambiguously linked with the object in 

question. These operations might influence the results of investiga-

Survey of the available relevant factors as part of the feasibility study (...)

Fig. 33. The openings in the wooden post on the left indicate that collapse has taken place. The picture on the right shows the onset 

of collapse in anatomical detail: several cells have already imploded (blue arrows), others are deformed (green arrow) and some still 

maintain their original shape (orange arrow). Note also the loss of rectilinearity of the parenchymal rays (black arrow) 

and the perfectly conserved shapes of the two large resin canals near the centre.

Fig. 34. Excavation in Rezé (Nantes): 

during recording the timber elements are 

kept constantly wet. 

Photo courtesy of Jimmy Mouchard, 

University of Nantes).
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tions carried out on the object (e.g. with respect to dating or diagnostic analyses), or provide contextual 

information that could be useful during archaeological post-excavation studies.

Lastly, it is worth mentioning the management of excavation sites in particularly unfavourable weather 
conditions, such as in winter, when the temperature may fall below 0°C. In such conditions, of course, water 

will tend to freeze, turning into ice. And when it solidifies, the volume of the water increases.

In saturated wooden objects, in which the water constitutes a significant component (almost always the 

majority in terms of mass), the transition from the liquid to the solid phase may cause serious problems i.e. 

due to the volume increase inside the pores (which could cause physical damage to the cell walls) and the 

partial desiccation caused by freezing. These factors may result in further damage to the material, especially 

in cases where the wood tissue has already been degraded.

In this situation it is well worth considering the strategy of not starting to excavate when very cold weather 

is expected. If the excavation is already in course, wooden elements that will be exposed to icy conditions 

should be protected, covering them with a suitable thickness of insulating material so they will not freeze. 

When possible, the excavation should be interrupted, after having wrapped the timbers up well.

Treatment of objects after the excavation

The results of reburying wooden objects after they have been exposed to light and air are not well known 

or understood. Whereas in some cases it has been found that objects have sustained considerable damage 

regarding both surface appearance and anatomical composition (Figg. 35 and 36), certain specimens remain 

unharmed after a century.

The reburial of waterlogged archaeological wooden artefacts is a method of long-term conservation that 

had proved quite effective in under-sea sites, where the main problem is protection against attack by mol-

luscs and crustaceans. 

However, as described above, in terrestrial excavation sites the reburial of waterlogged archaeological ma-

terial always runs the risk of failing to maintain the preservation state of the objects.

In theory, reburial ought to recreate the same conditions under which the wood had been preserved for 

centuries. So, in order to bring about circumstances as similar as possible to those pertaining prior to discovery, 

the site should be filled in. 

Fig. 35. Museo Archeologico di Ferrara: an Early Medieval dugout 

canoe that was excavated, reburied and dug up again 8 years 

later. Fungal attack has caused brown cubical rot on the external 

surface (ca. 2 cm), whereas the interior of the wood (visible at 

the upper left) is still in an excellent state of preservation.

Fig. 36. After a few years of reburial the planking and ribs of this 

Roman ship have deteriorated markedly (white reed roots are 

also visible). At the time of discovery, the wood’s macroscopic 

appearance was excellent, although in fact the material was 

severely decayed.
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However, the risk associated with the reburial of terrestrial excavation sites is due to the fact that it is 

actually very difficult to recreate conservation conditions similar to those which preserved an object until it 

was found.

An unusual category with regard to reburial is that of non-marine flooded or underwater sites. An example 

is the pile-dwelling site of Fiavé-Carera in Trentino5. At the end of the excavation the structural components 

were left in situ and the space from which the peaty deposit which had protected and preserved the timbers 

had been extracted was filled with groundwater. The excavation area was thus turned into a small lake which 

contained the wooden structures of the pile-dwelling village, almost completely covered by the water (Fig. 37).

Thus, due to the abundance of oxygen and the possibility that various organisms come into contact with the 

posts, the environmental conditions are typically those that lead to the natural biodegradation of the wood, 

which advances diversely according to the specific conditions of each individual timber: the above-water post-

tops are becoming colonized by higher plants (Fig. 37 right and Fig. 40 right), while the submerged parts are 

undergoing accelerated bacterial decay, proceeding from the outside inwards.

The velocity of the second process is increased by the growth of algae on the external surface (Fig. 38 and Fig. 

39 right), and the presence of molluscs and detritivores (Fig. 39 left). The latter are organisms that feed on plant 

material that is undergoing humification, which are able to attack wood that has been softened by bacterial action.

Thus, in the 40 years or so since the end of the excavation, the elements have diminished in thickness, 

with some differences in the speed of decay between different wood species. The silver fir, the least durable, 

has shown the greatest initial deterioration, and is currently degrading more rapidly than the posts made of 

larch wood. The rate of decay, i.e. of the reduction in diameter of the post, is linked to the presence of oxy-

gen, which is plentiful at the external surface near the holes made by organisms, at the roots of well-attached 

plants, and at the surface cracks that develops when the areas are emptied for maintenance work.

5 The work on the Fiavé site was commissioned and funded by the Soprintendenza per i beni culturali - Ufficio beni archeologici 

di Trento.      
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Fig. 37. Fiavé-Carera site; on the left is a photo taken years ago, at the end of the excavation. On the right the present-day situation, 

with posts partly above the water. This photo was taken during periodic maintenance, with the water level artificially lowered. 

The vegetation visible on the post-top at the bottom of the right-hand picture indicates that this part is permanently exposed. 

Note the diversity of colour and general appearance between different posts.
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Fig. 38. Two close-ups that document the advancement of deterioration, and the marked change in the appearance, of wooden 

elements (Fiavé-Carera site). On the left the presence of algae and sediment may be noted, as well as the selective degradation of 

growth-rings; on the right the noticeable difference between the buried part of the pole and that usually covered by water may be seen.

Fig. 39. On the left, a detritus-eating arthropod which tunnels into wood softened by bacterial decay. On the right, close-up showing 

various organisms attached to the surface of vertical pieces of wood.

Fig. 40. Left, a photo taken at the end of the excavation (Fiavé-Carera site) that shows how clearly signs of working could be seen on 

the post surfaces; these have completely disappeared in the right-hand picture due to the progressive deterioration caused by 40 

years’ immersion in groundwater. The photo on the right also shows the appearance of the post-tops that remain above the water 

level, green-coloured due to the presence of higher and lower plants.
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So as to avoid misunderstandings, it should be made clear that the decision taken at Fiavé-Carera to leave 

the posts in the water seemed at the time the most reasonable solution (as indeed it might well today). The 

various negative developments described above have come to light due to the passage of time, and following 

a campaign of diagnostic investigations conducted in July 2010 at the initiative of the local Soprintendenza.

Thus the approximate indications given below are based on the current state of our experience regarding 

these matters discussed above (rather than on scientific knowledge, which as mentioned is inadequate and often 

contradictory). They should thus be taken as “reasonable suggestions”.

The Italian regulation UNI 11206 specifies the following with regard to reburial (here referred to as “re-

covering”):

The first stage of re-covering consists of wrapping the wood in permeable synthetic sheeting, which serves 
only to physically separate it from the overlying layers; on top of the sheets must be placed layers of materials 
with different technical properties, chosen on the basis of ecological and public-safety criteria. In the case of 
underwater sites, the choice of the type of covering depends on the depth, the nature of the bed deposit, the 
presence of currents, the distance from the shore and/or areas at present in use or fishing zones. In sites where 
the local groundwater level has been lowered for excavation purposes, after the initial wrapping of the wood, 
the water level should be raised so as to cover it once more. Reburial must guarantee isolation and anaerobic 
conditions. The preservation conditions effectively present must be checked through periodic environmental 
monitoring, at least once a year. If these test results are negative, the situation must be corrected after assess-
ing the wood’s current state of preservation.

The key concepts expressed in UNI 11206 are repeated here with comments for greater clarity:

 ͳ The timbers to be reburied should first be covered with permeable synthetic sheeting so as to 

separate the original layers from subsequent reburial layers. Note that this procedure should be 

reserved for elements that are vertical or which, after the excavation, remain largely covered by 

original deposits (assuming that these have not been disturbed). In other cases, the introduction of 

a mechanical barrier which accentuates the physical separation between a timber and the ancient 

deposits runs the risk of altering the environmental relationship created over time between wood 

and sediment, and so an alternative solution should be found.

 ͳ The sheets are to be covered with layers of material brought from elsewhere – or in any case with 

properties that differ from those of the original sediment, but which must be compatible with it 

with respect to technical characteristics and conform to legal requirements concerning ecological 

and public-safety criteria. With regard to the conservation of wooden objects, the most important 

function of these layers is that of guaranteeing a high degree of water saturation and a limited 

oxygen supply, as well as little or no movement of the water present (the layers must therefore be 

quite impermeable).

 ͳ The reburial must guarantee isolation and anaerobic conditions. This requirement has been dis-

cussed above with regard to terrestrial sites, and should also be applied to submerged (and under-

water) sites. It must be recognized that at the Fiavé site the posts were submerged and kept more 

or less constantly beneath the surface of the water. The developments recorded at Fiavé allow us 

to add that it is also necessary that the timbers are kept completely and continually submerged, 

although unfortunately these conditions do not actually guarantee quite long-term preservation.

For submerged sites too, it would be necessary to identify the conditions that come closer to isolating the 

timbers and creating a more-or-less completely anaerobic state.

There are at present no agreed and scientifically proven operative procedures for obtaining these condi-

Survey of the available relevant factors as part of the feasibility study (...)
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tions, so it is to be hoped that the opportunities that occasionally appear will be used to establish a coordi-

nated and well-organized experimental campaign to verify the medium-term effects of controlled reburial 

conditions for submerged sites.

Furthermore, as already indicated for UNI 11206, the effective functioning of any potentially protective 

conditions adopted needs to be verified by means of a system of periodic monitoring of the preservation 

state of the ancient timber elements. 

This raises the problem of monitoring over time the results of the operations conducted in all circum-

stances of uncovering and reburying, perhaps a number of times, so as to learn how to intervene and correct 

negative developments that may come to light in the field of the conservation environments of archaeological 

wood.

This recommendation to carry out periodic checks in UNI 11206 underlines once more that the question 

of reburial is still evolving, and that there are no standardized, universally agreed methods for performing it 

correctly.

In any case, it would seem clear that periodic checking after interventions have been performed – or in-

deed not performed – is a thoroughly rational and undoubtedly desirable strategy.
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DIGITAL ARCHIVING OF DIAGNOSTIC AND XYLOLOGICAL DATA ON WOODEN ELEMENTS 
Benedetto Pizzo*, Nicola Macchioni*, Olivia Pignatelli**

Introduction
As part of the Management Plan development – initial actions and feasibility studies, Law 77/2006 F.Y. 

2013 – for the Italian portion of the transnational serial site “Prehistoric Pile Dwellings around the Alps”, two 

digital archives for timber structures have been established. 

In particular, two databases have been set up, one containing diagnostic information regarding the state 

of preservation of the wooden remains, and the other containing detailed information about the wooden 

elements discovered, including the type, tree species and absolute date of each one. 

The constructions recorded in these databases are those uncovered in the two UNESCO sites of Lucone 
(IT-LM-05) and Lake Frassino (IT-VN-05).

Both databases have been produced in conformity with those previously commissioned by the Ufficio Beni 

Archeologici of the Soprintendenza ai Beni Culturali della Provincia Autonoma di Trento. The same format 

has been maintained so as to enable the insertion of existing data, and to facilitate the future incorporation 

of additional data related to other sites. Both are constructed using Microsoft Access, which was previously 

employed for the UNESCO database, and subsequently also for those of the Trentino UNESCO sites of Fiavé-

Carera and Ledro. 

These two databases constitute an important and easily consultable archive containing all the principal 

information available concerning the wooden pile-dwelling structures.

The “Results of diagnostic studies” database is made up of several modules, one for each timber exam-

ined, which may be opened from a single homepage. As well as descriptive pages (provenance, position in 

plan, brief description of element typology, wood species etc.), there are additional pages that contain the 

results of diagnostic studies (when these exist) performed on the timber, divided according to sort: micro-

morphological examinations, measurement of the main physical properties, residual chemical composition of 

samples taken from the timber. This information enables a precise and quantitative assessment to be made 

of the wood’s degree of decay.

The database entitled “Integration for diagnostic purposes of the computerized data sheets of the UN-
ESCO pile-dwelling sites in the Italian Alps” collects together detailed information about the wooden struc-

tures brought to light in the form of tables and/or forms, combining data from the site sheets compiled (by the 

Soprintendenza Archeologica della Lombardia for the Lucone site, and the Soprintendenza Archeologica del 

Veneto for the Lake Frassino site) during preparation of the UNESCO Candidature Dossier with environmen-

tal, stratigraphic and xylological data more closely connected with the study and assessment of the wooden 

structures. The data required for compilation of the tables/forms was obtained from the careful and thorough 

consultation of published information, the consultation of archive documents and – in the case of Lucone 

D – on-site inspection of the excavation recording sheets filled in for the timber elements uncovered dur-

ing the campaigns carried out up to the end of 2015. Specific entries regarding wooden structures are to be 

found in the table/form Elementi_lignei_strutturali (Structural timber elements) which summarizes the basic 

facts (total numbers of vertical and horizontal timbers, wood species, element typology etc.) concerning the 

timber elements on the site in question. Information concerning the absolute dating of timbers is contained 

in two specific tables/forms Date_Dendro (Dendro dates) and Date_C14 (C14 dates), directly accessible from 

* CNR-IBE (Istituto per la Bioeconomia, previously Istituto per la valorizzazione del legno e delle specie arboree, IVALSA), Sesto 

Fiorentino (FI).

**   Laboratorio Dendrodata, Verona.
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the Elementi_lignei_strutturali page. In particular, the Date_Dendro table lists the samples subjected to den-

drochronological examination for which absolute dates were obtained, while Date_C14 lists those on which 

radiocarbon determinations have been performed. 

The archived data result from the collection of published data with those produced by Dendrodata s.a.s. 

and Nicoletta Martinelli (both published and unpublished), and were assembled by Dendrodata s.a.s. on be-

half of the CNR-IBE (at that time, IVALSA).

The Database: results of diagnostic studies (B. Pizzo, N. Macchioni)
Introduction

The database contains the results of the diagnostic analysis (aimed at assessing the preservation state) of 

a number of elements from the sites of Lucone (BS) and Lake Frassino (VR). In the case of Lucone, sampling 

was carried out directly by CNR-IBE (at that time, IVALSA) personnel during a brief campaign in September 

2015, while with regard to Lake Frassino, samples were supplied by Dendrodata s.a.s. during the same year.

As stated in the introduction, the database was produced in conformity with that previously commis-

sioned by the Ufficio Beni Archeologici of the Soprintendenza ai Beni Culturali della Provincia Autonoma di 

Trento for a diagnostic survey of the Fiavé-Carera site.

Structure of the database

For each element studied a single form made up of a number of pages was created.

The “Info palo” (Element info) page, the first one visualized, summarizes the main points about the timber 

examined: its provenance (region where the site is located, site name, municipality, UNESCO site ID), element 

number, position (plan and place where it may be consulted), year the sample was taken, and lastly a brief de-

scription of the timber (e.g. post, horizontal element etc.). The “Info palo” page compiled for a specimen tim-

ber element (n° 1105) from the Lucone site is shown in Fig. 41. It should be noted that the “id_scheda” (sheet 

ID) value is automatically inserted by the programme (and is thus unalterable) whereas the “codice_palo” 

(element code) is a code assigned by the compiler of the field (and may therefore be changed). At present the 

latter consists simply of a number from a progressive sequence.

Associated with the same timber there are several other pages: “Analisi dendro” (Dendro analysis), where 

the dendrochronological information about the timber (if any) is recorded, and “Caratterizz. Legno” (Wood 

characterization) (Fig. 42), which includes the following 4 fields:

 ͳ “Caratteriz_Legno_Lab” (Wood characterization lab): who conducted the diagnostic studies for as-

sessing the timber’s preservation state;

 ͳ “Caratteriz_Legno_Anno” (Wood characterization year): when the analyses were performed (this 

date may be different from that of sampling);

- “Caratteriz_Legno_Specie Legnosa” (Wood characterization wood species)

- “Caratteriz_Legno_Punti_Prelievo” (Wood characterization sampling points): how many samples 

were taken from the element and a brief description of the points. 

This last field introduces the following pages (“Prelievo 1”, “Prelievo 2” and “Prelievo 3”), which record the 

diagnostic data obtained from each sampling point (up to 3 for each timber).

Since these pages are more complex, their content is described in the following section.

The final “Foto, biblio” page enables the insertion of photographs of more interesting details of the sam-

pled timber, as well as (where present) bibliographical references to more detailed accounts. At present this 

page is empty for all the elements entered into the database.
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Diagnostic assessment of the timbers

The number of “Prelievo” (Sample) pages filled in corresponds to the number of samples taken from each 

timber (maximum 3). The “Prelievo 1” (Sample 1) page is shown in Fig. 43.

The diagnostic evaluation data may be recorded from three portions of each sample, which have been 

labelled “Ext”, “Med” and “Int”. In the case of the Lucone samples – for which the sampling technique made 

it pointless to differentiate between these three – the data were assigned to the “Med” category. It should be 

Fig. 41. The beginning of the form, with the “Info palo” database page, here giving general information about a representative 

element from the Lucone site.

Fig. 42. The “Caratterizz. Legno” page for the same element from the Lucone site.

Digital archiving of diagnostic and xylological data on wooden elements
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noted that these labels are simply a way of identifying each portion and do not refer to the sample’s position 

with respect to the timber (which must be recorded in the “Caratteriz_Legno_Punti_Prelievo” field on the 

“Caratterizz. Legno” page).

As may be seen in Fig. 43, on the “Prelievo 1” page the following parameters are recorded for each portion:

 ͳ “Classe Micro”, the sample’s micromorphological classification;

 ͳ “MWC”, Maximum Water Content (%);

 ͳ “DB”, Basic density (in g/cm3);

 ͳ “H-L”, ratio between the residual amounts of holocellulose (H) and lignin (L) still present into the 

wood cells;

 ͳ “Ceneri”, ash (%).

When the analyses were carried out on a new sample from a same element, the relevant fields on the 

“Prelievo 2” page have also been compiled for this second sample. The page lists the same parameters as the 

“Prelievo 1” page (Fig. 44).

Although the diagnostic assessment parameters are briefly described in Chapter 6.7, we have preferred 

(for the sake of completeness) to repeat the basic outline here, together with some additional information.

The parameters refer to the standard UNI 11205:2007 (Cultural Heritage – Wood of archaeological and 

archaeobotanical interest – Characterization guidelines) and regard:  micromorphological analysis for wood 

species determination and anatomical characterization of decay; physical measurements to determine maxi-

mum water content (MWC, %) and basic density (DB, g/cm3); chemical analyses to determine the residual 

amounts of holocellulose (H), lignin (L) and ash (each of these is expressed as a % of the sample’s dry mass), 

from which the H/L ratio is obtained.

Fig. 43. The “Prelievo 1” (Sample 1) page for the same element from the Lucone site.
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Micromorphological characterization

Samples from the Lucone and Lake Frassino sites were examined under an optical microscope using trans-

mitted light (Leica DM LB2 equipped with a camera for image acquisition), with which thin sections (15-20 

μm) of the wood produced in anatomically diagnostic directions were observed. The sections were cut after 

freezing the samples on a freezing plate. Identification was performed using appropriate dichotomous keys 

and/or by comparison with illustrations in reference texts (e.g. Schweingrüber 1990). 

In addition to permitting wood species identification, examination under the microscope was also con-

ducted in order to determine the samples’ state of preservation at an anatomical level, on the basis of the 

following classification: 

Class 1 – Deterioration almost completely absent. Presence of just very limited signs of attack on the cell walls.

Class 2 – Initial stage of deterioration, with some decayed cells surrounded by other intact ones. Cell walls 

attacked by microorganisms are partly eroded, sometimes with damage to the entire wall. Clear signs of biotic 

attack are visible in radial section.

Class 3 – More degraded cell walls are present than intact ones. Often the walls are completely eroded, 

with disappearance of the internal cell lumen. In radial section the cell walls show signs of fungal attack and 

have a grainy appearance due to indistinct decay.

Class 4 – Great difficulty in cutting sections because the samples are very soft. As well as deterioration of 

the cell walls, frequent separation of these from the middle lamella may be clearly seen.

Samples exhibiting no deterioration or signs of biotic attack whatsoever (as in recently cut wood) would 

be assigned to a hypothetical Class 0.

Fig. 44. “Prelievo 2” (Sample 2) page (used only when needed) for the same element from the Lucone site.

Digital archiving of diagnostic and xylological data on wooden elements
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Physical characterization

In order to calculate the maximum water content (MWC) and basic density (DB) parameters, the sam-

ples’ weight and their volume when saturated (using Archimedes’ principle) were measured, as well as their 

weight after drying in a ventilated oven at 103°C. 

Maximum water content (MWC) is equal to the ratio (%) of the weight of water held to that of the dry 

wood. The maximum water content is considered in the literature to be the most important parameter for 

characterizing the decay of waterlogged archaeological wood because in conditions of constant saturation 

the volume of the cell walls destroyed by the agents responsible is replaced by water. Therefore, for the same 

wood species, the higher the percentage of water, the greater the degree of decay present. 

Basic density (DB) is given by dividing the mass of the dried sample by its volume when saturated; this 

parameter is a good indicator of degree of decay since it gives a direct measure of the amount of dry wood 

present in a saturated sample.

Chemical characterization

Over time, permanently saturated wood tends to undergo hydrolysis of the structural polysaccharides it 

contains (hemicellulose and cellulose), due to processes that may be of biological origin (the action of bac-

teria and perhaps fungi in the conditions under consideration), or chemical origin (for example hydrolysis 

catalyzed by the presence in the ground of heavy metal ions, most commonly iron). The time required for 

these processes to produce measurable effects is strictly dependant on the burial conditions, and is normally 

of the order of hundreds or thousands of years. In order to quantify the deterioration of the wood on a site 

it is therefore useful to measure the residual chemical composition of the cell walls. If this is then compared 

with the same measurements made on undecayed wood of the same species, a quantitative indication of the 

extent of decay suffered by the archaeological timber is obtained.

The samples were ground up, extracted with organic solvents, and then the following measurements were 

performed on the powder: 

 ͳ ash content, in conformity with the procedure described in standard TAPPI T211, by placing the 

material in a muffle furnace heated to 550°C for 1 hour;

 ͳ lignin content, using the procedure described in standard TAPPI T222 (acid lignin or Klason method). 

The powder is treated with concentrated sulphuric acid at room temperature, and then with dilute 

sulphuric acid heated to boiling point;

 ͳ holocellulose content. Holocellulose is the term used for all that remains of the wood material after 

solvent extraction and delignification; the measure is obtained indirectly and corresponds to the 

sum of the residual cellulose and hemicellulose. It is also possible to measure it directly; the proce-

dure most commonly used for archaeological wood is the Norman and Jenkins method. However, 

especially when the wood is degraded, this method yields unsatisfactory results because a portion 

of the compounds to be measured are dissolved out of the material analyzed by prior delignification. 

For this reason, for all the samples in the database the holocellulose measurement was obtained 

by subtracting the sum of the other components from the total dry mass. From the holocellulose 

and lignin values a single parameter may be obtained, the H/L ratio, which may also represent the 

extent of decay of archaeological wood, decreasing as the decay increases. This because structural 

polysaccharides (H) are lost due to biological action, whereas lignin is less sensitive – within certain 

limits – to this type of degradation. The H/L value for non-degraded softwoods is about 2.5, and for 

hardwoods species about 3-3.5.
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The database: integration of computerized pile-dwelling site sheets for diagnostic purposes 
(O. Pignatelli)
Introduction

This database forms part of a wider-ranging study involving the unification for diagnostic purposes of all 

the information available on the in-situ elements of pile-dwelling structures (in conformity with earlier work 

carried out on pile-dwelling sites in Trentino), which may be summarized as follows:

1) collection and systematization of absolute chronology data concerning timbers from UNESCO sites, 

with regard to the two pile-dwelling sites of Lucone (BS) and Lake Frassino (VR):

2) specialist integration of the site sheets of the Lucone and Lake Frassino pile-dwelling sites compiled 

during the preparation of the UNESCO pile-dwellings site Application Dossier with specific sections 

on timber structures (wood species, deposition conditions etc.), in conformity with earlier work on 

pile-dwelling sites in Trentino;

3) bibliography search regarding the two sites of Lucone and Lake Frassino to collect all published 

and unpublished data available on their structural elements for insertion in the relevant database 

sections. The work involved consultation of timber recording sheets on the Lucone D excavation 

site and research in the Soprintendenza Archeologia del Veneto archive for data concerning Lake 

Frassino.

Collection and organization of absolute chronology data on the elements from UNESCO sites, with regard 

to the Lucone and Lake Frassino pile-dwelling sites

The absolute chronology data on the timbers from these two sites are contained in two specific tables and 

forms that form part of the database used by Dendrodata s.a.s. for the Trentino pile-dwelling sites of Fiavé 

and Ledro.

The Date_Dendro table regards samples for which dendrochronological studies have been performed and 

from which absolute dates have been obtained. The data inserted were obtained from elements identified as 

structural (when possible). The Date_C14 table concerns samples on which radiocarbon date determinations 

have been carried out.

Date_Dendro:  the form contains information regarding dendrochronological date determinations con-

ducted only by Dendrodata s.a.s. and Nicoletta Martinelli, both published and unpublished. It also contains 

information about individual timbers that have not been dated but for which synchronization has been found 

with other elements on the same site; the resultant relative chronology is given in note form. For each sample 

are indicated: the laboratory that performed the dating determination, the sample code given by the labora-

tory, the length of the growth-ring series, the absolute date of the last ring present on the sample, the type 

of dating, and – when sapwood is present – the time-range obtained for tree felling. 

Date_C14: the form contains information concerning published radiocarbon date determinations and 

those conducted by Dendrodata on structural elements. Here too, the laboratory that performed the date 

determination, and the sample code given by the laboratory are indicated.

The collection and organization of absolute chronology data on timbers from Lucone and Lake Frassino in-

volved the consultation of published data produced by Dendrodata s.a.s. and published and unpublished data 

by Nicoletta Martinelli. The results were used in the compilation of the Date_Dendro and Date_C14, forms 

added to the database compiled during preparation of the Application Dossier for the UNESCO pile-dwellings 

site, as shown below.

The inserted data refer to results of studies carried out by Dendrodata s.a.s and N. Martinelli on about 300 

elements from Lucone D and Lake Frassino uncovered in excavations up to 2014.

Digital archiving of diagnostic and xylological data on wooden elements
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Specialist integration of site sheets in conformity with previous work on Trentino pile-dwelling sites

The specialist integration of site sheets previously compiled by the Soprintendenza Archeologica della 

Lombardia for the Lucone site and the Soprintendenza Archeologica del Veneto for the Lake Frassino dur-

ing preparation of the UNESCO Application Dossier involved the creation of a new database with tables and 

forms containing specific sections on timber structures, in line with earlier work on pile-dwelling sites in 

Trentino. The database uses Microsoft Access, with which the previous UNESCO database and subsequent 

Trentino site database were constructed, maintaining the format employed for the Trentino sites, which is 

designed for easy consultation and compilation, even from non-expert users. 

Each site sheet has a corresponding table/form entitled Elementi_lignei_strutturali (Structural elements) 

(Fig. 45), that summarizes the main information from the study of the timbers from the site in question. The 

element sections specify the total numbers of vertical and horizontal timbers identified, the wood species 

used, and the element typologies with a brief description of each. Particular additions to the database are 

new sections regarding the kinds of vertical and horizontal timbers; these result from the consultation of over 

a thousand of recording sheets filled out by archaeologists during the excavation at Lucone, which led to the 

definition of several different categories within the general “horizontal timbers” group.

Clicking on buttons gives access to the Date_dendro, Date_C14 (see point 1 above), and Specie_legnose 
tables/forms, within which data may be inserted, and new elements added.

Specie_legnose: the form gives the number of timbers belonging to each wood species identified on the site; 

only published data and unpublished data produced by Dendrodata are given. 

Compilation was based on a careful and thorough search through the literature, and the consultation of 

archive documents and Lucone D site timber element recording sheets compiled for items uncovered in excava-

tions up to (and including) 2015. Archive documents kept by the Soprintendenza Archeologica del Veneto were 

Fig. 45. An empty Elementi lignei strutturali form.
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also consulted so as to recover unpublished information about the elements found during underwater surveys 

of the Lake Frassino site.

Bibliographical study
Bibliographical research involved finding and consulting all existing publications on the two UNESCO pile-

dwelling sites of Lucone and Lake Frassino, so as to identify those which contained information relevant to 

the new sections of the site sheets, and other data regarding structural timber elements, and additional pal-

aeobotanical data. This literature search was accompanied by on-site consultation at the Lucone D excavation 

and work in the ex Soprintendenza Archeologia del Veneto archive, as described above.
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FOREWORD 
The serial transnational site “Prehistoric Pile Dwellings around the Alps” is the most complex of the Italian 

transboundary sites with regard to its territorial distribution and management. 

As recounted in the history of its candidature, the site involves 6 countries with different regulations and 

different languages (French, German, Italian and Slovenian); the latter problem was resolved by using English 

for all communications.

In Italy, the site extends over 5 regions, with the involvement of numerous national and local government 

bodies and other stakeholders of various sorts; the Memorandum of Understanding was signed in 2012 by 

no less than 46 different bodies. It should be noted that with regard to other complex Italian applications1, 

this protocol was signed before the start of the registration process, and thus constituted a solid base for 

subsequent developments.

In the case of the UNESCO Pile Dwellings site, due to the clear need to coordinate the times and contents 

of the international presentation between 6 nations and 5 Italian regions, the preparation of the Nomination 

File and the selection of the individual sites to be registered during the application phase were managed 

by the General Secretariat-UNESCO Office, with assistance from the former Soprintendenze Archeologiche, 

scholars in the sector, and (for Lombardy) the directors/conservators of the civic museums with research al-

ready underway on some Lombard pile dwelling sites.

During the preparation of the dossier, contacts were naturally activated with the other parties involved 

(local councils, universities, other museums, local associations, and researchers) and meetings and other ini-

tiatives were organized to illustrate the nature of the candidature and the site.

Nonetheless, more than 10 years after registration, this procedure does not seem to have sufficed to fully 

involve some parts of the extensive area involved, despite the fact that the Initial Agreement was underwrit-

ten by all the municipalities in whose territories the registered component sites are located.

It is therefore absolutely essential that the high-priority objectives to be pursued include that of full in-

volvement of all the actors, firstly through the establishment of a form of management appropriate to the 

site’s complexity, but at the same time agile and flexible enough to give prompt responses to the needs that 

arise. A structure that permits the discussion of ideas as well as the planning and implementation of large-

scale interventions in the short (within 2 years), medium (within 5 years) and long term (more than 5 years).

The Management Plan is divided into several main themes (research and documentation, protection and 

conservation, development, promotion and communication), for each of which the objectives, network ac-

tions and operations concerning the individual sites have been determined. The national-level network ac-

tions are linked to the international-level actions outlined by the ICG and the cooperation between the States 

Parties.

In a serial site all the component parts contribute to the site’s Outstanding Universal Value (OUV); in a trans-

national site these selected components may be located in distant geographical areas. For the pile dwellings, 

these individual sites are connected to one other by cultural and socio-economic relationships regarding human 

communities that lived between 5,000 and 500 BC and who responded in similar but original ways to the chal-

lenge of living in wetland environments. 

The site’s shared and distinctive features are wooden structures built on large lakes, small lakes among gla-

cial moraines, and rivers. Natural landscapes into which humankind inserted itself and with which it interacted, 

1 For the vineyard landscapes UNESCO site the protocol between the Regione Piemonte, the provincial authorities of Alessandria, 

Asti and Cuneo, and the Ministero per i Beni e le Attività Culturali for the start of the drafting of the application dossier, which was 

entrusted to SiTI, was signed in 2008. The site was inscribed in the UNESCO World Heritage List on 22nd June 2014, with the name 

“Vineyard Landscape of Piedmont: Langhe-Roero and Monferrato”.       
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adapting to them and adapting them to construct a cultural landscape in which human beings and their environ-

ment were inextricably linked.

Actions are summarized in accordance with the scheme adopted in the International Management Plan, 

illustrated in detail in p. 47. This flexible and concise model was agreed to by all States Parties and is discussed 

during coordination meetings held every six months. 

In the Italian Management Plan an “Action Sheet” is annexed to this scheme, containing additional fields 

that are useful for presenting projects under national (e.g. Law 77/2006) and regional regulations2. For fur-

ther information see CD-ROM, which contains these Action Sheets. 

MANAGEMENT AND COORDINATION STRUCTURE PLAN  
In order to preserve the Outstanding Universal Value (OUV) with which it was listed as World Heritage and 

to face all other future challenges, each UNESCO site must find the management structure that best suits its 

characteristics. In the case of the UNESCO Pile Dwellings site, the need to establish a form of management 

that goes beyond the current structure based on a Technical-Scientific Secretariat at a peripheral MiBAC of-

fice has become more urgent since the 2016 reform, which modified the peripheral offices’ structural con-

nections (p. 27). In addition, for the 2019-2023 International Management Plan, the six States Parties have 

agreed to fund international coordination with a contribution covering the management costs of the secre-

tariat together with common projects approved at ICG meetings (p. 47). 

In 2015, in order to identify the most suitable form of management for the Italian part of the UNESCO Pile 

Dwellings site – able on one hand to develop the potential of the network comprising 19 members and on the 

2 A similar sheet is used in the Management Plans of the UNESCO sites “Vineyard Landscape of Piedmont: Langhe-Roero and 

Monferrato” and “Longobards in Italy. Places of the Power (568-774 A.D.)”, available at: 

https://www.paesaggivitivinicoli.it/wp-content/uploads/2017/05/Piano_di_Gestione.pdf and 

http://www.comune.cividale-del-friuli.ud.it/index.php?id=1408

PLAN TITLE  
Action: title  
Description Summary of plan contents  
Activities  List of planned activities  

1 
2 
….. 

Reference body  Management structure (in course of determination) 
Entities involved  Public bodies, research institutes etc. that participate in various 

capacities 

Cost and resources Cost forecast, where possible broken down by priority  
Implementation time Estimated duration 
Expected results Analysis of target audience and objectives  
Interaction with 
International Management 
Plan 

Interaction with similar activities foreseen by the International MP  

Result indicators For the purpose of monitoring 
Notes   
 

Table of fields used in the Action Sheet.
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other hand to connect with the international network – SiTI (Turin) was given a specific assignment to survey 

the models currently used to manage Italian UNESCO sites and transnational UNESCO sites (p. 73). 

The preliminary results of this study were presented in 2016 at the 7th Conferenza Nazionale dei Siti UN-

ESCO italiani (National Conference of Italian World Heritage Sites)3 and in 2017 at the Lombard UNESCO Sites 

Technical Coordination Meeting, at which further details concerning the other sites located in Lombardy were 

incorporated4. 

At the end of the investigation, the forms of management deemed most appropriate for the UNESCO Pile 

Dwellings site were: a network, a foundation or an association; the last of these was judged the most suit-

able structure (p. 77). The final decision must of course be taken collectively by all the signatories to the 2012 

Memorandum of Understanding, who will also be responsible for defining the structuring of national and 

international roles and relations. 

RESEARCH AND DOCUMENTATION PLAN 
The work that accompanied the World Heritage List candidacy of “Prehistoric Pile Dwellings around the 

Alps” provided an opportunity to reflect on our overall knowledge of the subject, underlining the discoveries 

and certainties, but also highlighting open issues and gaps in research.  The picture that emerged from this 

analysis shows that Italian pile-dwelling studies, despite occasional pauses, have involved continual research 

activity from the 1970s up to the present. One of the positive features is that, given the context in which 

the archaeological remains occur, from the beginning these studies have benefited from an interdisciplinary 

approach with a focus on environmental reconstruction and economic analysis, as well as conservation prob-

lems. A fine example are the excavations carried out between 1969 and 1976 by Renato Perini in the Trentino 

site of Fiavé (IT-TN-02), which in the following years were the subject of a monograph published in several 

volumes that cover various aspects (environment, structures and material culture).

Alongside the natural context, many interventions of the time were oriented towards the construction 

of chronological sequences regarding the pile-dwellings’ periods of use, for the Neolithic (Isolino Virginia-

Varese, IT-LM-09) and the Bronze Age (Lavagnone-Brescia, IT-LM-01). From the 1980s the development of 

underwater research programmes and the application of dendrochronological techniques gave an important 

initial impulse to both the construction of an absolute chronology of the pile dwelling phenomenon and 

early attempts to plan structures (in fact already attempted at Fiavé). This research at various sites, including 

the UNESCO-registered sites of Bande di Cavriana (Mantova, IT-LM-07), Lucone di Polpenazze (Brescia, IT-

LM-05) and Lavagnone (Brescia, IT-LM-01), led to the construction of the first regional dendrochronological 

sequence, which was subsequently further developed by Nicoletta Martinelli5. Partial attempts to understand 

3 VII Conferenza Nazionale dei Siti UNESCO italiani, organized by the Segretariato Generale-Servizio I, UNESCO of MiBAC (Per un 

Osservatorio dei Siti UNESCO: monitorare, comprendere, valutare, orientare, Rome, 8-10 November 2016).     

4 A summary of the research is given in: Cimnaghi E., Soldano S., Valle M. 2017. See also: Ruggiero M.G. 2017, 16-19.   

5 For a detailed picture of the current state of dendrochronological studies, see chapter by Nicoletta Martinelli.     

 

 

 

 

 

COORDINATION BETWEEN ITALIAN SITES Time-frame 
Action 1.1 Definition and constitution of the management and coordination structure of the Italian part of the 

UNESCO site 
Short-term 

Description The purpose is to identify and establish the management and coordination structure of the Italian part of 
the UNESCO site, which will coordinate the activities concerning the component sites and implement 
network interventions. 

 

Activity 1. Meetings with various stakeholders to examine – starting from the study conducted by SiTI (Turin) –  
the proposals thought to be most suitable 

2. Choice of the structure and establishment of relations between stakeholders and the ICG 
3. Identification of priority actions 

 

Resources Included in institutional activities   
 

Management plan: action plans and monitoring
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structures in plan were made on the Piedmont site of Viverone VI.1 (IT-PM-01) and in Lombardy at Sabbione 

(IT-LM-12) on Lake Monate.

A detailed and varied knowledge was thus acquired, although not all aspects of the pile dwelling phenom-

enon have been equally studied and some general needs have been spotlighted. Given the nature of work 

in pile dwelling contexts, there is interaction between the part of the Management Plan that deals with con-

ducting research and the conservation and protection plans, to which frequent reference is made.

First of all, the complexity of the phenomenon means that it is essential to establish an Interdisciplinary Re-

search Group that includes a range of experts on the archaeological, geological, naturalistic and environmen-

tal research aspects, as well as on conservation matters6, as proposed in Conservation Plan, Actions1-4. This 

group of specialists would assist the Scientific Committee in strategic choices regarding research orientation.

It should also be remembered that the main Italian pile dwelling houses are located in important natural 

contexts, often covered by special environmental and territorial regulations, which by their very nature have 

not hitherto been affected by public works or urbanization. This is especially true of submerged sites and 

those located in moraine depressions. Sites in waterlogged lowland areas constitute a case apart, but few of 

these belong to the UNESCO site7. This aspect, which in itself is advantageous, and also allows palaeoenviron-

mental studies to be conducted8 (Action 1), has however the consequence that in Italy no pile dwelling site 

has ever been completely excavated and therefore studies on the internal organization of inhabited areas and 

their evolution over time have not experienced a development comparable to that found in other partner 

countries. More recent data are available only for the Lucone D project at Polpenazze del Garda (Brescia, IT-

LM-05) and for Palù di Livenza (IT-FV-01), but in these cases too they refer only to portions of inhabited areas. 

An Action is therefore envisaged to implement this type of study (Action 2). Of course, the fact that most of 

the registered pile dwelling sites are not currently endangered by urban expansion does not mean that these 

extraordinary contexts are not subject to threats, some indeed of natural origin, such as erosion. With respect 

to this point it is proposed in the Management Plan that more detailed studies should be conducted on vari-

ous sites (Conservation Plan, Action 2), following a ranking of priorities established by a study entrusted to C. 

Nicosia9.

In second place, there is a lack of data on the chronological framework of the phenomenon, with respect 

to both the Neolithic phases and the more recent Bronze Age manifestations. This is due to the fact that a 

series of excavations were carried out before sampling for dendrochronological analysis became routine, or 

testing to acquire information concerning economic questions. In some cases, for example at Lagazzi del Vho 

(Cremona, IT-LM-06), samples were insufficient and a resampling operation was conducted. The Manage-

ment Plan will therefore include an Action to fill these gaps and to define local, regional and general dendro-

chronological sequences (Action 3). The specialist research carried out for the drafting of this Management 

Plan update has spotlighted the need to implement xylotomic, dendrochronological and dendrotypological 

analyses to improve our general understanding of pile dwelling chronology (sequence lengthening and syn-

chronization), settlement plans and the use of woodland resources10.

Like all archaeological excavations, those performed on pile-dwelling sites are destructive operations and 

must therefore involve a clear-cut assumption of responsibility on the part of the research team, made after 

6 An Interdisciplinary Working Group is planned with regard to environmental and geological studies (p. 79).    

7 As for wetlands involved in public utility works, see the recent cases of Sergnano (CR) and Oppeano (VR).     

8 See the proposals contained in specific studies annexed to the Management Plan, by C. Ravazzi and R. Perego and other col-

laborators of the CNR-IDPA in Milan.      

9 See p. 95.      

10 See Nicoletta Martinelli’s conclusions p. 137.      
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Management plan: action plans and monitoring

 

RESEARCH AND DOCUMENTATION PLAN Time-frame 

Action 1 Palaeoenvironmental studies Short-term   

Description It is planned to conduct palaeoenvironmental studies at diverse scales, from single sites up to macro-regions. 
These comprise geological and geomorphological analyses, palaeobotanical studies of all kinds (palynological, 
carpological, anthracological etc.), and xylotomic and dendrotypological studies. 

 

Activities 1. Identification of suitable contexts to be sampled 
2. Sample collection 
3. Sample analysis 
4. Creation of statistical spectra or frameworks 
5. Analysis and overall interpretation of data 

 

Resources Included in institutional activities and additional funding to be found  

   

Action 2 Studies of settlement plans Mid-term 

Description It is planned to use the dendrochronological dating available to study site organization. This involves taking new 
samples from strategic contexts and then applying dendrochronological and dendrotypological techniques to 
determine the internal structure of inhabited areas, perhaps including house modules. 

 

Activities 1. Identification of contexts suitable for layout studies 
2. Sampling of timber structures  
3. Sample measurement 
4. Identification of felling episodes 
5. Creation of phase plans 

 

Resources Included in institutional activities and additional funding to be found  

   

Action 3 Dendrochronological dating Mid-term 

Description It is planned to use the dendrochronological dating available to determine regional chronological sequences. This 
will involve taking new samples from strategic contexts and applying dendrochronological and dendrotypological 
techniques to determine local site sequences that will in turn be used to establish a more general sequence. 

 

Activities 1. Identification of suitable contexts to be sampled 
2. Sampling of wooden structures, which may involve the reopening of old excavations to conduct checks and 

resampling 
3. Sample measurement 
4. Creation or extension of local sequences 
5. Creation or extension of reference sequence 

 

Resources Included in institutional activities and additional funding to be found  

   

Action 4 Establishment of a pile dwelling structure database (horizontal elements) Mid-term 

Description It is planned to set up a database of known components of structural pile dwelling features for study purposes, 
and to define reconstruction standards for educational purposes. This database could be interconnected with 
the dendrochronological dating database. 

 

Activities 1. Design of a recording sheet 
2. Establishment of an interlinked database 
3. Recording campaigns 
4. Data entry  
5. Presentation of results 

 

Resources Included in institutional activities and additional funding to be found  

   

Action 5 Series of volumes on pile dwellings Long-term   

Description Our intention is to launch a series of scientific publications on Italian pile dwellings, starting with those belonging 
to the site, and firstly those on which research and excavation are currently underway with concessions. 

 

Activities The initial volume in the series comprises the conference proceedings: Le Palafitte: Ricerca, Conservazione, 

Valorizzazione, Atti del Convegno, Desenzano del Garda, 6-8 ottobre 2011 (a cura di Marco Baioni, Claudia 

Mangani, Maria Giuseppina Ruggiero). 
Publications on individual pile dwellings began in June 2020. 

 

Resources Included in institutional activities and additional funding to be found  

   

Action 6 Museums and pile dwellings project Short-term   

Description It is planned to carry out a survey of the civic museums in the regions that contain registered or associated pile 
dwelling sites in order to identify the existence of finds groups or indeed collections assembled in the 19th 
century and now housed in local museums. An inventory divided by object type will then be drawn up, noting 
also whether the finds are on display or kept in museum deposits in order to assess their potential enhancement 
in connection with listed or associated sites.    

 

Activities 1. Survey of civic museums in the regions of Lombardy, Piedmont, Veneto, Friuli Venezia Giulia and Trentino 
Alto Adige 

2. Assessment of the objects identified 
3. Study of possible enhancement in connection with listed or associated sites 

 

Resources Included in institutional activities and additional funding to be found  
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a careful evaluation of the costs and benefits. The characteristics of these settlements mean that research is 

inextricably linked to questions of tutelage and planned conservation. On the other hand, excavation in wa-

terlogged environments uncovers wooden structural elements that are not preserved in other contexts and 

is therefore of fundamental importance for our understanding of prehistoric settlements. The Management 

Plan ought therefore to contain an Action regarding studies on the conservation of waterlogged wood and in 
situ timber structures (Conservation Plan, Action 3). 

It should also be borne in mind that even in such favourable situations, the degree of preservation of 

wooden structural elements is completely random and well-preserved timbers are not that common, espe-

cially with regard to above-ground house components. It would therefore be desirable to create an acces-

sible open-source structural element database that allows all the data available from the various sites under 

investigation to be shared (Action 4).

Another aspect that sometimes makes it difficult to find potentially available data is the time it takes to 

publish excavation results. This factor, to some extent unavoidable – especially for multi-year excavations, 

where there is a large amount of material and data to be managed – is aggravated by the lack of a specialized 

scientific dissemination site for more strictly pile-dwelling-related topics.  Difficulty of publication also affects 

excavations that have been concluded for several years, and in some areas constitutes a serious problem 

which slows down subsequent research. To overcome this, in agreement with a publishing house specializing 

in archaeology, we intend produce a series of volumes containing articles on these various themes (Action 5), 

as well as creating facilities to allow faster publication of (initially preliminary) data. A further proposal is a 

coordinated survey of the historical collections kept in civic museums so as to identify any groups of finds not 

yet identified or published, and to rectify this situation (Action 6).

In addition to more general needs, the plan also includes scientific research projects involving the site’s 

various individual components which are managed by the various research bodies (superintendencies, uni-

versities, museums) responsible for them. A list of ongoing projects and their requirements is shown in a 

distinct table (p. 181).

CONSERVATION PLAN 
In the 2002 Budapest Declaration11, the UNESCO World Heritage Centre defined the goals for implement-

ing the World Heritage List as the “4Cs”: Credibility, Conservation, Capacity Building, Communication; in 

200712 a fifth C, Community Involvement, was added13. The Budapest Declaration stipulated that all partners 

must support the safeguarding of World Heritage through fundamental strategic objectives and by seeking 

the right balance between conservation, sustainability and development. Heritage assets must be protected 

by means of adequate interventions that contribute to the socioeconomic development and quality of life of 

local communities. Communication, education, research, training and awareness-raising strategies are there-

fore favoured, seeking the involvement of local institutions in the identification, protection and management 

of World Heritage assets.

The structural remains of pile dwelling settlements seen today are numerous scattered posts, the eroded 

tips of which protrude from lakebeds or peat deposits. It was these “pole fields” that, due to a particularly 

cold dry winter in 1853-1854, emerged from several lakes in Switzerland and attracted scholars’ attention. 

The in situ conservation of waterlogged archaeological wood, which is particularly fragile, is therefore a fun-

damental aspect of this type of UNESCO site. 

11 WHC-02/CONF.202/09.       

12 Decision: 31 COM 13B.      

13 https://whc.unesco.org/en/convention/      
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Conservation is the main objective for maintaining over time the Outstanding Universal Value of an as-

set registered on the World Heritage List. For Italian pile-dwelling settlements it has been decided to set up 

a permanent Interdisciplinary Working Group for Monitoring the Conservation of Pile Dwelling Sites which 

intervenes in two areas: the archaeological contexts (i.e. stratified deposits and wooden structures in situ) 

and organic finds in museums. 

The proposal of an Interdisciplinary Working Group emerged from the geomorphological study conducted 

on the 19 listed Italian sites by M. Bassetti, M. Fazzini, A. Fontana, L. Minarelli and L. Piazzi (p. 79). For the 

conservation and protection of pile dwellings it is essential to understand their geological and ecological his-

tory, starting from a critical reassessment of old excavations and integrating multidisciplinary investigations 

(archaeobotanical, dendrochronological, palynological and sedimentological studies and 14C date determi-

nations) and the construction of digital terrain models. The themes of conservation are thus naturally inter-

woven with those of research and tutelage. 

The collection of data on the erosion of the archaeological deposits conducted by C. Nicosia (above, p. 95) 

for this project highlighted that the information currently available on their state of health in all 19 registered 

sites is not homogeneous. It is therefore essential to carry out further investigations to learn more, intervening 

Management plan: action plans and monitoring

 

  CONSERVATION PLAN  Time-frame 
  Action 1 Establishment of a “Permanent Interdisciplinary Working Group for Conservative Monitoring pile-dwelling sites” Short-term   
  Description It is planned to set up a “Permanent Interdisciplinary Working Group for Conservative Monitoring pile-dwelling 

sites” by means of protocols/agreements with research institutes and universities. This role of this permanent body 
will be to monitor the preservation states of archaeological contexts (in situ stratified deposits and wooden 
structures) and organic objects housed in museums after conservation treatment. 

 

  Activities 1. The Italian Working Group together with the Technical-Scientific Secretariat or the Referent Subject (if 
established) will select a number of specialists who will make up the “Interdisciplinary Work Group for 
Monitoring Pile Dwelling Site Conservation”, with subgroups concerned with: i) conservation of in situ wooden 
structures, ii) monitoring situations in which deposits are being eroded; iii) conservation treatment of artefacts 
made of organic material 

2. Preparation of protocols or agreements with research institutes and universities and/or professional 
appointments 

3. Start of the group’s activities 

 

  Resources Included in institutional activities   
   
  Action 2 Monitoring pile-dwelling site conservation: stratified deposits  Permanent 
  Description The relevant subgroup of the Interdisciplinary Working Group will conduct monitoring operations on the 

preservation state of archaeological contexts, checking the condition of stratified deposits, determining the 
existence of any active erosion, and evaluate the risk these pose.  

 

  Activities 1. Activation of the subgroup responsible for periodic monitoring of the condition of deposits and the occurrence of 
active erosion 

2. On the basis of data gathered by the project funded by Law 77/2006 F.Y. 2013, definition of the operative 
procedures for obtaining data on the erosion of submerged settlements and those in peat bogs, and sampling 

3. Processing the data collected  
4. Sharing results with other States Parties in connection with the actions contained in International MP IN-3 

Conservation 

 

  Resources Included in institutional activities and additional funding to be found  

   
  Action 3 Monitoring Pile Dwelling Site Conservation: in situ wooden structures Permanent 
  Description The relevant subgroup of the Interdisciplinary Working Group will conduct monitoring operations on the 

preservation state of in situ wooden structures. 
 

  Activities 1. Activation of the subgroup which, on the basis of data gathered by the project funded by Law 77/2006 F.Y. 2013, 
will monitor the state of preservation of in situ timber structures by means of appropriate sampling  

2. Processing the data collected  
3. Sharing results with other States Parties in connection with the Actions contained in International MP IN-3 

Conservation. 

 

  Resources Included in institutional activities and additional funding to be found  

   
  Action 4 Monitoring Pile Dwelling Site Conservation: organic finds Permanent  
  Description The relevant subgroup of the Interdisciplinary Working Group will organize giving conservation treatment to organic 

finds and monitoring their preservation state after they are housed in museums. 
 

  Activities 1. Activation of the subgroup which will prepare an inventory of good practices regarding conservation treatment of 
organic finds, especially large and small wooden objects, and monitor their preservation states in the museums 
where they are exhibited 

2. Processing the data collected  
3. Sharing results with other States Parties in connection with the Actions contained in the International MP IN-3 

Conservation 

 

  Resources Included in institutional activities and additional funding to be found  
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according to the degree of urgency by coring, underwater surveys and with instruments for measuring lake-

bed erosion (“erosion markers”). Assessment of the results obtained will allow the implementation of suitable 

strategies to ensure that the sites are safeguarded, with involvement of the various stakeholders and especially 

the local communities. 

As part of the project funded by Law 77/2006 F.Y. 2013, a feasibility study of methodological coordination 

of documentation studies and diagnostic analyses conducted prior to conservation treatment of in situ ar-

chaeological timbers in pile dwelling settlements was entrusted to the CNR-IVALSA. As illustrated in detail (p. 

149), this work, starting from an examination of sites in Trentino, produced guidelines for sampling criteria 
and methods, a list of types of analysis for characterizing waterlogged archaeological wood, and guidelines 

for the correct management of in situ artefacts, during and after excavation. The indications and guidelines 

outlined must be adopted for the conservation of timber structures, and subsequent monitoring conducted 

to verify the results over time.

In addition, it is important to collect data relating to conservative treatment (methods and products used) 

applied to organic materials and in particular on large and small wooden finds removed from archaeological 

contexts and kept in museums.

In recent years the Waterlogged Wood Treatment Centre of the Conservation Laboratory at the SABAP-

CO-LC in Milan has experimented and implemented in collaboration with the Istituto Superiore per Con-

servazione e Restorazione (ISCR) new methods and conservation products to ensure the long-term preserva-

tion of organic artefacts (made from wood and woven plant material) from both registered and associated 

pile dwelling sites in Lombardy and other regions. In addition to finds from the sites of Lucone di Polpenazze 

and Lavagnone di Desenzano14, the centre is also giving conservation treatment to items from the Palù di 

Livenza site (Friuli Venezia Giulia). 

It is also of great interest to evaluate the ways in which, following conservation treatment, these finds 

have been exhibited in the museums so as to present and explain them to visitors, together with the ways in 

which exhibition space conditions have been monitored over time.

A specific Action regarding these themes has been included in the Capacity Building Plan (p. 185), con-

cerning the determination of good conservation practices to be shared with the rest of the national and in-

ternational specialist community, and interconnected with Actions of the Capacity Building IN-4 International 

Management Plan15.

More in general, this Conservation Plan is coordinated with the IN-3 Conservation Plan of the International 

Management Plan (p. 48), which comprises two (also permanent) projects for the identification of site con-

servation monitoring indicators. 

PROTECTION PLAN
The protection and enhancement of Italian cultural heritage are regulated by Legislative Decree 22 Janu-

ary 2004, n. 42 “Codice dei beni culturali e del paesaggio” (Cultural Heritage and Landscape Code) and sub-

sequent additions and updates. Both are fundamental activities that contribute to preserving the patrimony 

of the national community and territory and to promoting cultural development (art. 1). Under Italian law all 

archaeological heritage belongs to the State which, through the Ministry and its peripheral institutes, may di-

rectly exercise tutelary functions in the national territory or can assign their implementation to Autonomous 

Regional Authorities and Autonomous Provincial Authorities through agreements and coordination.

14 Currently subject to research under ministerial concession.    

15 Publish a best-practice catalogue IN-4.1; Round table on conservation methods IN-4.2.  



183

The operative system described in the 2009 Nomination File and its February 2011 update has been re-

organized by the ministerial reform launched in 2014, which assigns cultural heritage protection to the So-

printendenze, while museum groups and independent museums are entrusted with the development of this 

patrimony. The reform also abolished the Soprintendenze Archeologiche, creating in 2016 the Soprintenden-

za Archeologia, Belle Arti e Paesaggio (SABAP), which is organized on a provincial basis. In three of the five 

regions in northern Italy involved in the UNESCO site (Piedmont, Lombardy and Veneto), new peripheral 

offices have therefore been established, which the function of safeguarding archaeological heritage. In De-

cember 2019 a new decree was issued concerning the organization of the Ministry which entered into force 

in February 202016. In addition, restoring its jurisdiction over tourism – it is now the Ministero per i beni e le 

attività culturali e il turismo, the decree made a number of changes which have repercussions on the UNESCO 

site, establishing in Lombardy a SABAP branch for the provinces of Como, Lecco, Sondrio and Varese and an-

other for the provinces of Monza-Brianza and Pavia, as well as renaming the regional museum groups, now 

Direzioni regionali Musei (Fig. 12).

Chapter 7.4 of the Nomination File Management Plan refers to the strengthening of safeguarding meas-

ures, and in particular the (direct and /or indirect) designation of registered pile dwelling sites as protected 

archaeological areas. On the registration date in 2011 only some sites were already covered by these meas-

ures: Lavagnone (IT-LM-01), Isolino Virginia (IT-LM-09), Lagozza (IT-LM-11), Il Sabbione (IT- LM-12), Viverone-

Emissario (IT-PM-01), Mercurago (IT-PM-02), Molina di Ledro (IT-TN-01), Fiavé (IT-TN-02), Bor di Pacengo (IT 

-VN-01) and Palù di Livenza (IT-FV-01). Since 2011, the designation procedure has only been completed for 

some sites, for example some Veneto pile dwellings, e.g. Tombola di Cerea (IT-VN-06) (Decreti della Direzione 

Regionale 5/7/2013 and 27/03/2014), Frassino (IT-VN-05) (Decreti della Direzione Regionale 20/6/2013 and 

29/7/2013), Laghetto della Costa di Arquà Petrarca-PD (Decreto Commissione Regionale, 8/9/2016), and the 

Lombard site Bodio centrale (IT-LM-10) (Decreto del Segretariato Regionale, 20/6/2017).

In addition, Legislative Decree 22 January 2004, n. 42 stipulates that each region should draw up a specific 

Piano Paesaggistico Regionale-PPR (Regional Landscape Plan) to protect the landscape in the territory. This 

is a basic regulatory instrument for numerous aspects of managing the region and its cultural and landscape 

heritage, including prehistoric pile dwelling sites which are usually located in unspoilt areas of particular land-

scape importance. However, not all Italian regions have prepared their own PPR in accordance with MiBACT 

directives.

The Landscape Plan of the Autonomous Region of Friuli was approved by a Decree of the region’s presi-

dent on 24 April 2018, n. 0111, and came into force on 10 May 2018. The Palù di Livenza site (IT-FV-01) is 

cited in the Norme tecniche di attuazione (Allegato B) all’art. 18, co. 1, lett. c., as one of the “FVG Region sites 

included in the UNESCO World Heritage List”. This acknowledgement safeguards cultural and landscape herit-

age, specifying the urban and building development lines compatible with the various value levels recognized 

at each UNESCO site.

There are other regional and local statutes concerning the tutelage and safeguarding of pile dwelling sites 

that provide similar protection to D.Lgs. 42/2004 (Interesse culturale/vincolo diretto e indiretto e PPR-Cultur-

al importance/direct and indirect protection and PPR). More general steps to be taken are:

- verify that the PPR makes reference to protected landscape areas associated with UNESCO sites so 

16 DPCM 2 December 2019 n. 169, Regolamento di organizzazione del Ministero per i beni e le attività culturali e per il tu-

rismo, degli uffici di diretta collaborazione del Ministro e dell’Organismo indipendente di valutazione della performance entrato in 

vigore il 05.02.2020 (regulation regarding the organization of the Ministry for Cultural Heritage and Activities and Tourism, the de-

partments in direct collaboration with the ministry and the independent performance assessment body, which came into force on 

05.02.2020).   
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as to facilitate starting the process of including the sites within these landscape areas as specified in 

art. 142, letter m of D.Lgs. 42/2004;

- stipulate Agreement Protocols with the Demanio Regionale (Property Office) to facilitate the safe-

guarding and development of submerged remains.

Particular attention should also be paid to the concept of “Buffer Zones”, introduced by UNESCO to give 

sites greater protection. 

In the light of the above, it is necessary to check the status in these regards of each inscribed site, and 

subsequently each associated site, verifying which tutelage measures exist for each and identifying cases 

in which further steps must be taken. Some sites have additional naturalistic status, e.g. Lagazzi (IT-LM-06) 

which is a “Natural Monument” as defined in L.R. 86/198317.

CAPACITY BUILDING PLAN  
Capacity Building means the ability to construct procedures and tools and find resources to make commu-

nities capable of responding to continuous social, economic and political change. The expression came into 

use in the 1980s and 90s in connection with economic aid and humanitarian intervention programmes of the 

multilateral development agencies headed by international bodies (United Nations, World Bank, European 

Union, UNESCO, IMF, OECD, WTO)18.

The theme of strengthening capacity building was recently addressed at the 42nd session of the Interna-

tional World Heritage Committee held in Manama (Kingdom of Bahrain) in 21 – 28 June 2018, during the 

second Site Managers Forum (SMF, a forum for World Heritage Site managers). At the end of the forum, the 

“Participants Declaration: recognition and inclusion” was approved, in which the site managers essentially 

noted that, regardless of the size, type, age and circumstances of the asset managed, management system 

coordinators’ roles and the challenges and daily responsibilities they face are very similar. The term “Site 

Manager”, implying that these tasks are faced by a single person, does not reflect the complexity of manage-

ment roles and responsibilities. The importance of sharing experiences and best practices in the management 

of UNESCO sites was therefore underlined and the organization of an annual “Site Managers” forum as part of 

the World Heritage Committee sessions was recommended; these figures must both act on the committee’s 

policies and decisions and publicize them. 

17 In this regard see Nomination File, Chapter 5, p. 369ff.      

18 See in this regard the “Rapporto internazionale sulle strategie di Capacity Building per la valorizzazione del patrimonio cul-

turale.  Il Piemonte come caso emblematico” by the CSS – EBLA Centro Studi Silvia Santagata, Torino, agosto 2013.    

 

  PROTECTION PLAN Time-frame 

  Action 1 Verify existence of protection measures for registered and associated sites; initiate and conclude new procedures 
where necessary 

Short-term   

  Description The action involves checking the various protection measures enacted over time for the 19 registered sites and  
the associated sites. Additional safeguarding procedures will then be implemented where necessary  

  Activities  1. Collection of data regarding to the measures enacted and relative regulations 
2. Identification of sites where procedures must be initiated 

 

  Resources Within SABAP institutional activities. Additional funds will be required if checks need to be conducted on entire sites 
(LLPP)  

   
  Action 2 Verify that site boundaries (core and buffer zones) are marked on official planning documents (of councils, parks, 

consortia, mountain communities, provinces etc.) and update these plans where necessary 
Short-term   

  Description The action involves: 
- check with local authorities that for each site the “core zone” and “buffer zone” are marked on planning and  
  protected area documents 
-  add these zones where necessary to official plans and specify measures of tutelage 

 

  Activity  Drafting of uniform indications for all councils and regional authorities with respect to the Regulations Plan. 
Meetings will be held with all Technical Depts. on launching VAS procedures 

 

  Resources Within SABAP institutional activities. Additional funds will be required if checks need to be conducted on entire sites 
(LLPP)  
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With regard to Capacity Building, the International Management Plan places emphasis on the issues of 

conservation and research on pile dwelling sites conducted according to high scientific standards, together 

with the sharing of knowledge, skills and results among the UNESCO site’s States Parties, managing bodies, 

and scientific and local communities. The compilation of an inventory of good practices accessible online and 

organization of a round table on conservation methods with international experts are planned.  

The Italian Management Plan also considers here site conservation in the broadest sense (context, struc-

tures and artefacts). As illustrated in the Conservation Plan, the Italian component has been very busy in 

recent years in the field of conservation treatment of wooden finds, which constitute fundamental evidence 

for pile dwelling sites but are very fragile. Particular importance is attached to the presentation and expla-

nation of the treatment given to large and small wooden artefacts which in recent years have come to light 

on sites where research and excavations are underway (Lucone, Lavagnone and Palù). At the Waterlogged 

Wood Treatment Centre of the Conservation Laboratory at the SABAP-CO-LC in Milan, new methods and new 

conservation products have been tested in collaboration with the ISCR to ensure the long-term preservation 

of these artefacts. The sharing of similar services with other subjects, such as other branches of the same 

ministry and local bodies, is a good example of the rationalization of activities and costs.

It is important to bear in mind the different exhibition strategies available to make finds in museums acces-

sible and stimulating to visitors when evaluating the long-term survival of these heritage items.

ACCESS AND FRUITION PLAN
Public access to and fruition of pile dwelling sites are particularly complex matters because of the distinc-

tive characteristics of the sites themselves: they tend to be inaccessible and are often not visible. Examination 

of sites’ geographical locations shows that in 9 cases the remains are submerged, either near the bank of a 

large lake (San Sivino, Lugana Vecchia, Bodio centrale, Belvedere) or in a smaller, often partly boggy, lake (Il 

Sabbione, Viverone, Mercurago, Frassino, Arquà Petrarca). A further 8 lie in small depressions that are now 

completely drained, and thus on ‘dry land’ (Palù, Lavagnone, Lucone, Lagazzi, Bande, Castellaro Lagusello, 

Fiavé, Tombola). Isolino di Varese and Ledro are special cases, partly under water and partly on dry ground.

These figures make it clear that in order to design appropriate interventions, each site must be considered 

individually, bearing in mind that it will not be possible to make all sites physically accessible to everyone, for 

safety reasons among others. It should be noted that since the year of their WHL listing, numerous operations 

have been carried out to improve visitors’ appreciation of Italian pile dwelling sites.

Partial fruition of submerged sites may be obtained by means of information stations of varying degrees 

of complexity, from individual explanatory panels to small visitors’ centres, or floating signs as at San Sivino di 

Manerba (Fig. 46) and Bodio centrale – in the latter case accompanied by a lakeside information area (Fig. 47). 
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  CAPACITY BUILDING PLAN  Time-frame 
  Action 1 Good practices for research and conservation on pile dwelling sites  Permanent 
  Description Determination and sharing of pile dwelling site research and conservation good practices. Particular attention should  

be given to conservation treatment of wooden objects, with communication of the results to the ICG and the 
international scientific community. Local communities should be involved through information- sharing and meetings.  

 

  Activities  1. Analysis of current procedures and products used for the conservation of waterlogged wood artefacts  
2. Determination of good practices for conservation treatment of structural timbers and large and small organic 

artefacts in collaboration with the Waterlogged Wood Treatment Centre at the SABAP-CO-LC in Milan (connected 
with International MP Action IN-4.1), and for museum display strategies 

3. Sharing of results with the local communities (conferences, visits to archaeology museums that conserve organic 
material, visits to the Waterlogged Wood Treatment Centre, visits to excavations underway to learn how research 
is carried out and what field operations are conducted 

4. Sharing with other States Parties with respect to International MP Actions (Publish a best-practice catalogue IN-4.1; 
Round table on conservation methods IN-4.2) 

 

  Resources Included in institutional activities and additional funding to be found 
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Similarly, on the east bank of the lake at Viverone there is an information point (Fig. 48) which also marks 

a stop on the Via Francigena-Cammino di San Carlo19 trekking route; the municipal library and archive building 

also houses the Viverone Pile Dwellings Information Centre20. 

Archaeological areas can be established around non-waterlogged sites – like Ledro and more recently Fiavé, 

to be joined next year by Lagazzi – or they may be equipped with visitors’ itineraries combining both environ-

mental and more strictly archaeo-

logical aspects (Lagazzi Natural 

Monument itinerary, Bande and 

Castellaro Lagusello itineraries).

For delicate sites that cannot 

withstand too much public atten-

tion, organized educational visits 

when archaeological excavations 

are under way constitute a possi-

ble form of fruition.

With regard to research and 

excavations under ministerial 

concession, investigations are 

currently underway on two sites: 

Lavagnone (Milan University) and 

Lucone (Museo Archeologico della 

19 Italian-Swiss CoEur Interregional Project, financed by PO Italia-Svizzera 2007-2013 and the European Regional Development 

Fund.   

20 The Information Centre was set up by SABAP-NO (F. Rubat Borel). It should be remembered that in 2008-2009 an archaeologi-

cal park feasibility study was conducted, promoted by the Comunità Collinare Intorno al Lago. Development and management costs 

led to the project’s suspension. For valorization of the Viverone site: Gambari, Rubat Borel, Venturino Gambari 2012; Rubat Borel 

2016, 2019.       

Fig. 46. Manerba del Garda (BS). The buoys that border the San Sivino site.

Fig. 47. Bodio Lomnago (VA). Explanatory panels on the lakefront.

Fig. 48. Viverone. Lakefront information point for the pile-dwelling site and 

the stage of the Via Francigena-Cammino di San Carlo.
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Valle Sabbia, Gavardo, BS); research on a further two settlements is being conducted by the Soprintendenze 

ABAP in collaboration with the local authorities: Isolino Virginia (SABAP-CO-LC and Varese Council) and San 

Sivino (SABAP-BS and the Museo Archeologico della Valtenesi, Manerba del Garda, BS); in only one case is work 

being conducted directly by the Soprintendenza: Palù di Livenza (SABAP-FVG). Activities organized in associa-

tion with these excavations include final annual conferences, guided visits organized together with the local 

museum (Lavagnone), and public site visits with programmed teaching activities (Lucone).

The presence of museums connected to the sites is of undoubted importance. In some cases, the museum 

displays are entirely or principally dedicated to research on these sites: Biandronno-Isolino Virginia and Molina 

di Ledro-Ledro. In other cases there is a museum in the municipal area that is completely or largely dedicated 

to the pile dwelling site (Lavagnone – Desenzano del Garda, Lagazzi – Piadena Drizzona, Fiavé, Lago Carera – 

Fiavé). In the remaining cases, there are museums in nearby towns (average distance 10-15 km), in which spe-

cial sections dedicated to the topic have been set up; an example is the Museo Archeologico della Valle Sabbia 

at Gavardo, which exhibits finds from the excavation in Lucone di Polpenazze, for which it has the excavation 

concession, and the Museum at Pordenone which displays material on the Palù di Livenza site.

Since museums are clearly the appropriate places for public presentation of the pile dwelling phenomenon 

in all its aspects – with various types of finds and historical explanations, and dedicated itineraries for schools 

and adult visitors – during the application phase particular attention was paid to museum locations and pile 

dwelling settlement-museum combinations. In sites located in natural parks and nature reserves (Viverone, 

Isolino Virginia, Monzambano) or which are designated Natural Monuments (Lagazzi), their archaeological 

interest is complemented by naturalistic aspects. Some museums feature life-size or scale models of rooms 

and other pile-dwelling structures, such as in Desenzano del Garda, Fiavé and Gavardo; virtual reconstructions 

(Piadena Drizzona) and interactive stations are also available (Desenzano del Garda).

There are specific regulations for museums concerning the removal of architectural barriers and provision 

of physical access to all visitors21. It is therefore appropriate that museums should be checked, in the interests 

of making culture available to all, for the possible presence of sensory or linguistic barriers (e.g. the readability 

of written information) and if necessary adaptation projects will be prepared.

A similar survey will be carried out on archaeological sites, in this case to evaluate the feasibility of creating 

access routes, with the involvement of various stakeholders (archaeologists, designers and visitors with various 

disabilities). More generally, the question of physical, economic and cultural access to sites will be examined22.

Another aspect to be verified for each site is that of local transport facilities, i.e. rail, road and cycle/pe-

destrian networks. A preliminary assessment reveals some variability, with some pile dwelling settlements in 

localities that may easily be reached by public transport and others not adequately served in this respect. The 

best equipped sites are those around Lake Garda and in Trentino23, areas frequented by many tourists. It has 

also been found that it is often difficult to locate archaeological sites, especially due to the absence of clear 

road signs. 

It is important that the current situation is surveyed in detail, so that – in collaboration with the relevant 

bodies – appropriate action may be taken to promote public transport links to the archaeological sites. Fur-

21 Decreto del Ministero per i Beni e le Attività Culturali n. 114 del 16.05.2008: linee guida per il superamento delle barriere ar-

chitettoniche nei luoghi di interesse culturale (Cultural Heritage and Activities Ministry decree n. 114 in date 16.05.2008: Guidelines 

for overcoming architectural barriers in sites of cultural interest).       

22 Da Milano C., Sciacchitano E., Linee guida per la comunicazione nei musei: segnaletica interna, didascalie e pannelli, Quaderni 

della Valorizzazione – Nuova Serie, 1, Rome 2015, pp. 32-34.

23 Lavagnone/Desenzano del Garda, San Sivino/Manerba del Garda, Belvedere and Frassino/Peschiera del Garda, Ledro/Molina 

di Ledro, Fiavé/Fiavé-Lake Carera.       

Management plan: action plans and monitoring



188

thermore, by comparison with existing projects such as “UNESCO by Bike”, we will evaluate the possibility 

of developing mobility on two wheels, devising paths that combine nature and archaeology and routes that 

connect distant sites.

COMMUNICATION PLAN 
Since 2011, the year of its World Heritage listing, the question of communicating the values of this UN-

ESCO site has been addressed at different levels (local, national and international), with numerous interlocu-

tors and various proposals, taking into account the nature of the individual contexts – which are exceptional 

for scientific research but at the same time difficult to put on public display because they are not visible or 

submerged and extremely fragile.

Communication is a fundamental tool and makes a substantial contribution to protecting and safeguarding 

cultural heritage by transmitting its identity and values. Spreading knowledge of these assets and the reasons 

why they were inscribed on the World Heritage List means increasing awareness of their importance for un-

derstanding the history of humankind (i.e. their value) and the reasons for preserving them against decay (i.e. 

maintaining their integrity). 

The creation of the “UNESCO plaque” which helps identify a UNESCO site deserves a special mention. 

Unlike the precise UNESCO emblem24, for plaques there is no standard model for all sites. A quick search on 

the Internet shows that many types of plaque have been adopted – which may seem surprising but is under-

standable given that the sites spread around the world differ from each other in terms of characteristics and 

environmental settings.

The pile-dwelling site plaque was designed as part of the Progetto di Musealizzazione e Valorizzazione del 

Sito Archeologico “Lago Lucone” (Lombardy Region Call in 2013 for the promotion of archaeological heritage 

and UNESCO sites in Lombardy), led by Gavardo Council, with participation of the councils of Polpenazze, De-

senzano del Garda, Manerba del Garda, Sirmione (BS), Cavriana and Monzambano (MN), and Piadena (CR). 

The model was also discussed with ICG colleagues and approved for all 19 Italian sites. 

In addition to an account of the World Heritage listing and the official UNESCO, Palafittes and pertinent 

local authority logos, the panel (designed by arch. Paolo Conforti) also contains a brief description of the 

specific archaeological context, together with images of finds and a map showing the site’s position (Fig. 49).  

To date, these panels have been mounted at the sites of Lucone di Polpenazze-BS, Lavagnone-BS, San 

Sivino-BS, Lugana Vecchia, Sirmione-BS, Bodio Centrale-VA, Cavriana-MN and Monzambano-MN (Figg. 50-51-

52). Others are in preparation for Frassino and Palù di Livenza. 

With the active involvement of the local authorities, panels should be mounted at all registered Italian 

sites.

24 For which see: https://whc.unesco.org/en/emblem.

 

ACCESS AND FRUITION PLAN  Time-frame 
Action 1 Survey of registered sites and associated archaeology museums in order to assess degree of accessibility and 

fruition  
Short-term   

Description The objective is a careful study of public access to and fruition of registered sites and associated museums that 
display pile dwelling finds to evaluate their degree of inclusiveness and needs. Sites’ local transport facilities will 
also be considered, with an emphasis on sustainable transport projects.  

 

Activities 1. Survey of the situation at registered sites and museums 
2. Review of international underwater site good practices 
3. Study of transport facilities and traffic densities  
4. Comparative assessment of data gathered; project design 
5. Definition of high-priority operations  

 

Resources Included in institutional activities and additional funding to be found  
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COMMUNICATION PLAN - AREA: HERITAGE EDUCATION 

  Action 1 Shared educational museum projects for the UNESCO pile-dwellings site   Time-frame 

  Description  The pile dwelling sites offer opportunities to address numerous topics: construction techniques, innovations related to 
agriculture and animal raising, spinning and weaving, pottery production and metallurgy, etc. At some civic museums 
connected to registered sites (whose finds they exhibit), teaching activities usually carried out by third parties have been 
operative for some time. It is proposed to conduct a shared educational project with the production of teaching material 
for schools to spread the values of the UNESCO pile-dwellings site. 

  Short-term 

  Activities 1. Review teaching activities available in state and civic museums and schools’ requirements 
2. Identify good practices 
3. Design a shared teaching itinerary and prepare educational material 
4. Present project to educational operators and schools 
5. Implement and monitor activities  

 

  Resources Included in institutional activities and additional funding to be found  

   

  Action 2 Training courses for primary school teachers   Short-term 

  Description Training courses will be organized for teachers at primary schools, where children are first taught about prehistory and 
protohistory, to ensure a high standard with regard to pile dwellings. 

 

  Activities 1. Survey of how pile dwellings are covered in school text books 
2. Decision about which topics to address; preparation of teaching material for distribution 
3. Planning of meetings with teachers 
4. Selection of areas where courses will be held 
5. Implementation and monitoring of activities 

 

  Resources Included in institutional activities and additional funding to be found  

   

  Action 3 Discovering the significance of pile dwellings: series of conferences for secondary schools   Short-term 

  Description  For secondary school students a series of conferences is proposed, involving the various specialists who work for the 
UNESCO site (archaeologists, geologists, archaeobotanists, archaeozoologists etc.), to explore the significance of pile 
dwellings with reference to their Outstanding Universal Values (with teaching material). 

 

  Activities  1. Plan meetings  
2. Select topics to cover and teaching material to prepare for distribution 
3. Select areas where conferences will be held 
4. Implementation and monitoring of activities 

 

  Resources Included in institutional activities and additional funding to be found  

   

  Action 4 Pile dwellings for all!   Short-term 

  Description  The aim of the action is to establish heritage information programmes for diverse subsections of the public, to be 
delivered by appropriately trained operators. 

 

  Activities  1. Survey of civic and state museums to identify good practices related to this theme 
2. Involvement of local associations 
3. Training of operators 
4. Didactic activities in museums 
5. Concluding event 

 

  Resources Included in institutional activities and additional funding to be found  

   

  Action 5 Design of a kit for online teaching workshops   Short-term 

  Description The COVID-19 emergency has made it necessary to offer schools the possibility of conducting online teaching  
workshops on pile dwellings.  

 

  Activity 1. Design  
2. Production 
3. Distribution 

 

  Resources Included in institutional activities and additional funding to be found  

   

  Action 6 Museum theatrical events   Mid-term 

  Description Theatrical activities involving professional actors in an original dramatization featuring a pile dwelling community.  
Tour guides might subsequently conduct visits wearing the theatrical costumes on special occasions. 

 

  Activities 1. Survey of civic and state museums to identify good practices related to this theme 
2. Involvement of local theatrical groups 
3. Drama to be co-written by museum heritage operators and a professional writer 
4. Production of costumes and perhaps scenery 
5. Staging of dramatization 
6. Dramatized guided visits 

 

  Resources Included in institutional activities and additional funding to be found  
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Numerous communication operations have been carried out over the years on the 19 registered Italian set-

tlements and which have been included in the Annual Reports produced together with other States Parties. The 

completed projects comprise:

1. heritage education

2. instructive publications

3. audiovisual communication

4. digital communication and social media

5. exhibitions

6. conferences 

The individual topics, grouped according to the plans they belong to, are outlined below, except for scientific 

conferences which are included in the Research Plan. The interventions proposed are in line with the provisions 

of the International Management Plan, but also correspond to the specific needs of the Italian site network.

Heritage education
Long-term instruction and heritage education are fundamental aspects of valorization. The inclusion of 

themes connected with pile dwellings in everyone’s cultural formation has been considered important since 

Fig. 50. The UNESCO plaque at Lucone di Polpenazze (BS).

Fig. 49. The UNESCO plaque model used for pile-dwelling sites. Fig. 51. The UNESCO plaque at Lavagnone 

di Desenzano del Garda (BS).

Fig. 52. The UNESCO plaque 

at Bodio Lomnago (VA).
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the candidature was put forward. Thus, both nationally and locally, various heritage education initiatives have 

been organized, aimed not only at local communities (which are of course among the first to be interested in 

knowing more about the UNESCO site pile dwellings), but also at a wider audience.

These activities can basically be divided into on-site initiatives that take place in the areas where the 

archaeological remains are, and others organized in the associated museums. A further category consists of 

educational ventures based in other museums or research institutions.

These activities may be summarized in the following categories:

a) guided visits in museum
b) educational museum projects
c) conferences and public meetings
d) guided visits in archaeological areas and excavation tours
e) specific projects conducted in collaboration with school groups and other public and private visitors

After the site’s listing many museums organized guided tours of pile-dwelling-themed collections. These 

initiatives are aimed at individuals, or more often groups, and make an excellent preparation for a direct 

on-site visit. Activities of the second type are particularly widespread in museums and are generally aimed 

at schools and families. They include tour itineraries, sometimes accompanied by forms to fill out, and work-

shops that draw inspiration from imitative or experimental archaeology.  

The third type is aimed at the more general public, and is a sign of certain museums’ efforts to reach be-

yond the enthusiasts to encourage different types of visitor, such as teenagers.

The fourth type comprises more highly organized activities that often involve visits to archaeological areas 

together with experimental archaeology or other workshops, e.g. at Ledro and Fiavé, in addition to visits to 

archaeological excavations while work is under way, such as at Lavagnone. Then there are special cases such 

as Lucone, where visits during the annual excavation campaigns are organized as part of an educational pack-

age including experimental archaeology. In some areas where ongoing excavations and archaeological areas 

with reconstructions are lacking –  Lagazzi, Castellaro Lagusello and Bande di Cavriana – visitors’ itineraries 

with archaeological and naturalistic themes are available (Figg. 53-54). 

Lastly, a number of special projects regard schools: “Studenti e territorio: un progetto di valorizzazione delle 

palafitte UNESCO del Garda” (“School students and their surroundings: valorization of Lake Garda’s UNESCO 

pile-dwelling sites”), funded in 2019 (by MIUR, PON) and organized by a network of schools around Lake Garda 

(Liceo Scientifico, Linguistico, Classico Scienze Umane, Scienze Applicate per il Liceo E. Fermi di Salò; Costruzi-

oni Ambiente e Territorio, Chimica, Materiali e Biotecnologie, Amministrazione Finanza e Marketing, Turistico 

e Tecnico Turistico per l’Istituto C. Battisti di Salò; Grafica e Comunicazione, Servizi Socio-Sanitari, Animazione 

Turistico-Sportiva, Promozione Accoglienza Turistica per l’Istituto G. Bazoli di Desenzano del Garda) and Desen-

zano and Gavardo museums. The project offers pupils no less than 18 different teaching modules.

Instructive publications
Numerous printed publications have been produced since 2011, at both national network and local levels.

National network publications:

- All 19 registered Italian components were presented in a leaflet prepared in 2014, which described 

the transnational serial site and, for each Italian pile dwelling settlement, the local museums that 

display finds from excavations and/or chance discoveries. This handy dissemination tool was shared 

among all Working Group members and was supported by the (then) Lombardy Archaeology Su-

perintendency. A reprint in 2016 allowed adjustments for the institutional changes that occurred 

following the ministerial reform (Fig. 55).

Management plan: action plans and monitoring



192

- To reinforce the site’s identity, in 2018 the Working Group decided to adhere to the “Treasures of 

Italy and UNESCO” series (SAGEP publishers), which already features volumes on numerous Italian 

UNESCO sites. The pile-dwelling guide, in Italian and English, was funded from the current project 

(Law 77/2006 F.Y. 2013) and describes the 19 settlements, with a history of research from the 19th 

century excavations conducted after the first discoveries up to recent work. 

- A number of pamphlets have been prepared by individual sites where excavations and research 

are underway or have been concluded (e.g. Lucone di Polpenazze-BS, Palù di Livenza-PN, Bodio 

centrale-VA) (Figg. 56-57-58-59-60).  

- Museum brochures (San Sivino-BS; Isolino Virginia-VA) (Fig. 61).

- Museum catalogues (e.g. Fiavé-TN) (Fig. 62). 

- Tourist guides (Palù di Livenza-PN). 

- As part of the current Law 77/2006 – funded project a leaflet of similar format to the international 

ones has been produced, as well as a teaching booklet (Figg. 63-64). 

At the transnational network level, the booklet drawn up in 2009 at the time of the site’s candidacy achieved 

great success among both specialists and the general public due to the many illustrations (photographs, drawings, 

distribution maps) it contained, together with concise, well-aimed texts that introduced readers to the various 

themes on which the nomination proposal was based (Fig. 65). The pamphlet was printed in two versions: one 

with German, French and Italian texts and the other in English, French and Slovenian. Almost 10 years later, the 

ICG decided to produce a new brochure with fresh images and content, referring to all 6 States Parties and printed 

in their respective languages. Italy participated in the funding of this new product, printed in 2019, from this pro-

ject (Law 77/2006, F.Y. 2013)25 (Fig. 66).

25 Funding under Law 77/2006 F.Y. 2013 to the Swiss Coordination Group UNESCO Palafittes (BASEL, CH): prot. n. 0013913, 

09.07.2018 by SABAP-CO-LC.

 

  COMMUNICATION PLAN - AREA: INSTRUCTIVE PUBLICATIONS  Time-frame     

  Action 1 Creation of a ‘trademark’ for the site Mid-term     

  Description It has been decided that an image with distinctive format and graphics should be created for the UNESCO pile-
dwelling site, a readily identifiable and evocative symbol that represents it. The official UNESCO logo and emblem and 
the PALAFITTES logo are insufficient for this purpose. 

     

  Activities 1. Italian Working Group discussion 
2. Production of candidate emblems by professional graphic artists 
3. Selection and transmission to ICG 
4. The design will be made available to all UNESCO pile-dwelling site stakeholders 

     

  Resources Included in institutional activities and additional funding to be found      

       

  Action 2 Photographic campaign on registered Italian sites  Mid-term     

  Description  One of the major problems encountered in recent years in the preparation of print and digital publications was the 
lack of good quality photographic images of all the sites to illustrate the texts. The creation of a photographic archive 
of the 19 sites, shared with the bodies responsible for their protection and management, is essential for good 
communication. The availability of images (of excavation, various artefact types and landscapes) produced by a special 
photographic campaign would ensure a homogeneous database and enable the rapid choice of material and contents 
to be utilized. Frequent requests for photos for national and international communication (flyers, booklets etc.) mean 
that a photographic site archive for unrestricted use in communications and publications should be established, 
comprising environmental contexts, excavations and various types of finds.  
It will be necessary to share this request with the SABAP, Direzioni regionali Musei, universities and civic museums 
with research concessions, and managing bodies, in order to obtain authorization for making and using photographic 
records, providing a copy of the documentation in exchange. 

     

  Activities 1. Agreements with SABAP, Direzioni regionali Musei, universities and civic museums with research concessions or 
with finds in deposit and managing bodies; requests for authorization  

2. Select localities and objects to photograph 
3. Draw up a work programme 
4. Create a UNESCO pile-dwelling site photographic archive at the Referent Subject  

     

  Resources Included in institutional activities and additional funding to be found      
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Fig. 53. Educational activities at the Museo di Ledro (TN).

Fig. 54. Palafittando, an activity at the Museo di Ledro (TN).
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PIEMONTE
Musei Reali di Torino - Museo di Antichità
Piazzetta Reale, 1  Torino
Tel. +39 011 5212251; +39 011 5211106
www.poloreale.beniculturali.it

Museo del Territorio Biellese
Chiostro di San Sebastiano - Via Quintino Sella, 52  Biella
Tel. +39 015 2529345   www.museodelterritorio.biella.it

Museo Civico P.A. Garda
Piazza Ottinetti, Ivrea (TO)
Tel. +39 0125 634155   www.museogardaivrea.it

Parco Naturale dei Lagoni di Mercurago
Centro Visite Via Gattico, 6 Arona (NO)
Tel. +39 0321 517706
www.parcoticinolagomaggiore.it/centri-visita/mercurago

Museo Archeologico di Arona
Piazza San Graziano, 36  Arona (NO)
Tel. +39 0322 48294   www.archeomuseo.it 

LOMBARDIA
Museo Civico Archeologico di Villa Mirabello 
Piazza della Motta, 4  Varese
Tel. +39 0332 255485; 334 6659567
www.varesecultura.it; www.cspa-va.it

Museo Civico Archeologico “G. Rambotti” 
Via Anelli, 42  Desenzano del Garda (BS)
Tel. +39 030 9144520
www.onde.net/desenzano/citta/museo/

Museo Civico Archeologico della Valtenesi
Via Rocca, 20  Manerba del Garda (BS)
Tel. +39 339 6137247   www.parcoroccamanerba.net/

Museo Archeologico della Valle Sabbia
Piazza San Bernardino, 5  Gavardo (BS)
Tel. +39 0365 371474
www.museoarcheologicogavardo.it

Area Archeologica delle “Grotte di Catullo” e Museo (BS)-
Polo Museale della Lombardia
Piazzale Orti Manara, 4  Sirmione (BS)
Tel. +39 030 916157
www.grottedicatullo.beniculturali.it/

Museo Archeologico dell’Alto Mantovano
Piazza Castello, 5  Cavriana (MN)
Tel. +39 0376 806330   www.museocavriana.it 

Museo Archeologico Platina
Piazza Garibaldi, 1  Piadena (CR)
Tel. +39 0375 380131   www.museopiadena.it 

Parco Archeologico e Museo Civico Preistorico Isolino Virginia
Biandronno (VA); per trasbordo imbarcadero da Via Marconi 
Tel. +39 0332 255485; 334 6659567
www.varesecultura.it; www.cspa-va.it 

Palafitta del Lavagnone
(solo durante gli scavi/only during excavations)

Palafitta del Lucone di Polpenazze 
(giugno-settembre/June-September) 
www.facebook.com/ScaviAlLucone

TRENTINO
Museo delle Palafitte di Fiavé
Via 3 Novembre, 53  Fiavé (TN)
Tel. +39 0465 735019; 0461 492161
www.cultura.trentino.it/Temi/Archeologia

Museo delle Palafitte del lago di Ledro
Via Lungolago, 1  Ledro (TN)
Tel. +39 0464 508182   www.palafitteledro.it

VENETO
SABAP per l’area Metropolitana di Venezia 
e le province di Belluno, Padova e Treviso
Palazzo Folco, Via Aquileia, 7  Padova  Tel. +39 049 8243811
SABAP per le province di Verona, Rovigo e Vicenza
Piazza San Fermo, 3a  Verona  Tel. +39 045 8050111

Museo Civico di Storia Naturale di Verona
Lungadige Porta Vittoria, 9  Verona 
Tel. +39 045 8079400  www.museostorianaturaleverona.it

Centro Ambientale Archeologico - Pianura di Legnago
Via Enrico Fermi  Legnago (VR)  
Tel. +39 0442 601460   www.centroambientalearcheologico.it

Museo Nazionale Atestino - Polo Museale del Veneto
Via Guido Negri, 9/C  Este (PD)  Tel. +39 0429 2085 

FRIULI VENEZIA GIULIA
Museo Archeologico del Friuli Occidentale, Pordenone
Castello di Torre, Via Vittorio Veneto, 19-21  Pordenone
Tel. +39 0434 541412; +39 0434 541433
www.comune.pordenone.it/museoarcheologico

PALAFITTE
n Spettacolari costruzioni in legno

n Spectacular timber features

n Des vestiges de bois spectaculaires

n Spektakuläre Holzstrukturen

SITI PALAFITTICOLI DELL’ITALIA SETTENTRIONALE

ITALIA SETTENTRIONALE

Palafitta di Viverone

Palafitta di Mercurago
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Fig. 55. Brochure of the Italian part of the UNESCO pile-dwelling site (2016).

n Gli abitati preistorici su palafitta e in torbiera sono
un fenomeno caratteristico delle regioni circumalpine.
Nei numerosi laghi e nelle paludi del territorio
prealpino essi si sono conservati in ottimo stato e
rappresentano monumenti unici e di straordinaria
importanza scientifica. In nessun altro luogo del
mondo è così chiaramente documentata l’evoluzione
di abitati dal neolitico all’età dei metalli: gli studiosi
sono in grado di ricostruire nei particolari cultura,
economia e ambiente tra il V e il I millennio a.C. Lungo
l’arco alpino si conoscono circa 1000 siti con strutture
“su palafitta”. Sono diffusi in Svizzera, Germania
meridionale, Austria, Slovenia, Italia settentrionale e
Francia orientale. Sono collocati per lo più presso le
rive dei laghi, nelle zone di torbiera e, più raramente,
lungo i fiumi. Grazie alla loro posizione in terreni saturi
d’acqua, si sono conservati gli elementi strutturali in
legno, i resti di cibo, gli utensili in legno e persino i
tessuti. Proprio per questo motivo i resti di questi
insediamenti permettono di gettare uno sguardo sulla
vita del tempo: rappresentano infatti la fonte più
importante per lo studio delle più antiche società
contadine europee. Il sito seriale transnazionale “Siti
palafitticoli preistorici dell’arco alpino” è stato iscritto
nel 2011 nella Lista del Patrimonio Mondiale UNESCO.

n Pfahlbauten und Moorsiedlungen aus urgeschichtlicher Zeit
sind ein besonderes Phänomen der Alpenländer. In zahlreichen
Seen und Feuchtgebieten des Alpenvorlandes blieben sie vorzüglich
erhalten. Sie sind Denkmäler von einzigartiger Bedeutung und
wissenschaftlicher Aussagekraft. An keinem anderen Ort der Welt
wird die Entwicklung jungsteinzeitlicher und metallzeitlicher
Siedlungsgemeinschaften so deutlich sichtbar: die Forschung kann
ihre Kultur, Wirtschaft und Umwelt von 5. bis ins 1. Jahrtausend v.
Chr. detailliert erhellen. Etwa 1000 Pfahlbau-Fundstellen sind rund
um die Alpen bekannt. Sie verteilen sich auf die Schweiz,
Süddeutschland, Österreich, Slowenien, Norditalien und
Ostfrankreich. Häufig liegen sie am Rand von Seen, in den
Moorflächen verlandeter Gewässer und, seltener, in Flussauen. Die
Einlagerung im immerfeuchten Boden ermöglichte es, dass
Konstruktionshölzer, Speisereste, hölzerne Werkzeuge und sogar
Kleidungsstücke erhalten blieben. Daher geben diese
Siedlungsruinen einen vertieften Einblick in das damalige Leben:
Sie sind die wichtigste Quelle für die Erforschung der frühen
Bauern-gesellschaften im Zentrum Europas. Seit 2011 die
transnationale serielle Stätte “Prähistorische Pfahlbauten um di
Alpen“ ist im Wertlebe UNESCO. 

n Prehistoric pile dwellings and bog settlements are a
phenomenon peculiar to the Alpine countries. They have
been found in an excellent state of preservation in numerous
lakes and wetlands throughout the foothills of the Alps. As
monuments, they are of unique importance and scientific
significance. Nowhere else in the world is the development
of Late Stone Age and Metal Age settlement communities as
clearly understandable: researchers can highlight in detail
the culture, economy and environment from the 5th to the 1st

millennium BC.
Some 1000 pile dwelling sites are known from around the
Alps. They are spread across Switzerland, southern Germany,
Austria, Slovenia, northern Italy and eastern France.
They are often located on the shores of lakes, in the boggy
areas of dried up bodies of water and, more rarely, in the
flood plains of rivers. Due to their location in waterlogged
soil, constructional timbers, food remains, wooden tools and
even items of clothing have survived. Therefore, these
settlement remains offer more detailed insight into the
prehistoric lifestyle: they are the most important sources for
research into early farming communities in Europe.
In 2011 the serial transnational site “Prehistoric Pile
dwellings around the Alps” was inscribed in the World
Heritage List UNESCO.

n Les palafittes et les sites palustres de la Préhistoire
constituent un phénomene articulier des regions alpines.
Conservés d’une manière remarquable dans de nombreux lacs
et zones humides de l’avant-pays alpin, ce sont des documents
uniques en leur genre, très riches en informations scientifiques.
Aucun autre endroit de la planète n’offre une vision aussi
explicite de l’évolution des communautés villageoises du
Néolithique et de l’Age du Bronze. Les chercheurs sont
aujourd’hui en mesure de reconstituer en detail leur civilisation,
leur économie et leur environnement entre le Ve et le Ier
millénaire av. J.-C.
On connait quelque 1000 sites palafittiques ans l’ensemble de
la région périalpine, repartis entre la Suisse, le sud de
l’Allemagne, l’Autriche, la Slovénie, l’Italie du nord et la France
de l’est.
Ces sites occupent les rives des lacs, des marais asséchés et,
plus rarement, les zones alluviales de cours d’eau. Grâce a une
humidité constante, les elements architecturaux en bois,
certains restes alimentaires, outils en bois et même vêtements
ont ete consérvés. Les vestiges de ces habitats sont donc notre
principale source de renseignement sur les societes agraires de
la Prehistoire en Europe.
En 2011 le site sériel et transnational « Sites palafittiques
préhistoriques autour des Alpes » a été inclus dans la Liste du
Patrimoine Mondial de l’UNESCO. 
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Fig. 56. A. Guide of Lucone di Polpenazze (BS), Baioni 2015; B. Educational guide. Baioni 2021.

Fig. 57. Palù di Livenza (PN). Micheli 2013.
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Fig. 58. Volume on studies and research at Palù di Livenza (PN). Micheli 2017.

Fig. 59. Volume on research and studies at Bodio Lomnago (VA). Grassi, Mangani 2014.
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Fig. 60. Guide on research at Bodio Lomnago (VA). Grassi, Mangani 2015.

Fig. 61. Brochure on the site of Manerba del Garda (BS). Portulano 2018.
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Fig. 63. Cover of the educational booklet produced as part of this project.

LLee  PPaallaaffiittttee
uunn  ssiittoo  UUNNEESSCCOO

nneell  ccuuoorree  ddeellllee  AAllppii

QQUADERNO AATTIVO

                                                            Fig. 62. Guide of the Museo delle palafitte at Fiavé (TN). Bellintani, Silvestri, Franzoi 2014.
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Il Gruppo di Coordinamento Internazionale è impe-
gnato a collaborare per indagare questo patrimo-
nio condiviso, proteggendolo per le future
generazioni, e per diffondere una migliore cono-
scenza di questi siti.
L’Italia comprende 19 elementi distribuiti in cinque
regioni: Lombardia (10), Veneto (4), Piemonte (2),
Friuli Venezia Giulia (1) e Trentino Alto Adige (2). Il
fenomeno palafitticolo contraddistingue il territo-
rio compreso tra i laghi prealpini a nord e il fiume
Po a sud. La maggioranza dei siti palafitticoli è si-
tuata nelle regioni del Lago di Garda e del Lago di
Varese.

Circa 1000 palafitte sono note nell’arco alpino

SITI PALAFITTICOLI
PREISTORICI 
DELL’ARCO ALPINO

Belvedere IT-VN-04

Sito seriale transnazionale 
UNESCO

Info
palafitteunesco@beniculturali.it  

Weblink
www.unescopalafitteitalia.beniculturali.it
www.palafittes.org (internazionale)

@palafitteitalia

Con il contributo di

Legge 20 febbraio 2006, n. 77

111 siti preistorici sono entrati a far parte del Pa-
trimonio Mondiale UNESCO dal 2011: sono i Siti
palafitticoli preistorici dell’arco alpino. 
In Italia sono 19 le palafitte iscritte; le altre sono di-
stribuite in Svizzera, Germania, Francia, Austria e
Slovenia.
Le palafitte sono studiate da oltre 150 anni. Grazie
all'eccezionale stato di conservazione di queste
strutture, oggi conosciamo numerosi dettagli sulla
vita e sull'ambiente della preistoria, informazioni
che difficilmente si possono reperire altrove.

CHI SIAMO UN SITO SERIALE 
TRANSNAZIONALE IN ITALIA

Fig. 64. Leaflet produced as part of this project.

UNA FINESTRA SUL PASSATO LE PALAFITTE PREISTORICHE GLI ANTICHI ABITATI ALPINI

Sulle rive di laghi e torbiere dell’arco alpino si na-
scondono i resti di villaggi preistorici. 
Questi villaggi sono chiamati palafitte, perché spesso
i pali delle abitazioni, che sono stati infissi in profon-
dità nel terreno, sono ancora conservati. I pali sono,
nella maggior parte dei casi, gli elementi portanti
dell'edificio: sostenevano il tetto o facevano parte
della struttura delle pareti delle capanne.
Gli abitanti di questi villaggi furono tra i primi a
coltivare campi e ad allevare animali nella re-
gione alpina.

I primi abitati apparvero già 7000 anni fa a sud
delle Alpi nel Neolitico. Da allora, si sviluppò una
vivace attività insediativa sui laghi, nelle torbiere e
lungo i fiumi.
Il fenomeno degli insediamenti palafitticoli è docu-
mentato per tutta l'età del Bronzo (II millennio a.C.)
e può essere seguito fino all'inizio dell'età del Ferro
(I millennio a.C.), tanto che oggi conosciamo circa
1000 insediamenti nella regione alpina. 
Gli ultimi villaggi palafitticoli potrebbero essere
stati abbandonati a metà circa del I millennio a.C.

La maggior parte delle tracce della vita quotidiana
dell’antichità si deteriora nel giro di pochi anni.
Solo in condizioni molto particolari possono so-
pravvivere per secoli e, molto raramente, per mil-
lenni. Tali condizioni si creano sott'acqua, sul fondo
dei laghi, o nell'ambiente umido delle torbiere.
Qui troviamo le costruzioni in legno delle antiche
capanne, attrezzi in legno, osso e palco di cervo,
contenitori, imbarcazioni intere, resti di cibo, frutti,
tessuti e molto altro ancora.
Questi reperti straordinari ci aiutano a compren-
dere la vita quotidiana degli antichi abitanti.

Lucone IT-LM-05

Fiavè IT-TN-02 Palù di Livenza IT-FV-01

UN ARCHIVIO DELLA STORIA

Per la conoscenza del nostro passato, ma anche
come parte della nostra storia, le palafitte rappre-
sentano un patrimonio inestimabile.
I siti e le loro grandi quantità di reperti organici
sono archivi indispensabili per la ricerca scienti-
fica. Inoltre, ci illustrano un quadro dettagliato
del paesaggio preistorico, del mondo animale e
vegetale e dell'utilizzo del territorio.
Questo patrimonio di conoscenze è stato decisivo
per l'iscrizione di 111 di questi insediamenti nella
Lista del Patrimonio Mondiale dell'UNESCO. La
particolare struttura delle case ha giocato solo un
ruolo secondario nel processo di iscrizione.

Mercurago IT-PN-02
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Fig. 66. Cover of the new booklet. AA.VV. 2018.

Fig. 65. Cover of the booklet of the Application Dossier. AA.VV. 2009.
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Audiovisual communication
Actions implemented in the audiovisual sector include:

- a documentary made in 2021 by the museums of Desenzano and Gavardo entitled “Popolo dei 

laghi. Le palafitte del Garda patrimonio dell’umanità” (“Peoples of the Lakes. Garda World Heritage 

Pile Dwellings”), part of the “Palafitte, verso una valorizzazione condivisa” project, financed by the 

councils of Desenzano del Garda, Gavardo and Polpenazze del Garda and the Lombardy Regional 

Authority, and produced by ArcheoFrame, the Laboratorio di Valorizzazione e Comunicazione dei 

Beni Archeologici (Archaeological Heritage Development and Communication Laboratory) of IULM 

University, Milan.

- the documentary “Falegnami e carpentieri dell’età del Bronzo” (“Bronze Age Woodworkers and Car-

penters”), director Mario Piavoli, which in 2015 won ex aequo and first prize at the 26th Festival 

Archeologico del Film (Archaeological Film Festival) at Rovereto. The film presents the proposed 

reconstructions of the pile dwellings of Bande di Cavriana and Castellaro Lagusello (Mantova) using 

experimental archaeology (Fig. 67).

- a documentary on the excavation and research activities conducted on the site of Bodio centrale-

VA produced by the Archaeological Heritage Development and Communication Laboratory of IULM 

University, Milan (Fig. 68); 

- some short videos on Lombardy UNESCO sites including pile dwellings, made by the Lombardy Re-

gional Authority in occasion of EXPO2015;

- an episode on Alpine pile-dwelling sites filmed for the TV programme “Italia viaggio nella bellezza - 

Abitare nella preistoria” (Italy journey into beauty - Living in prehistory), directed by Davide Savelli 

and Eugenio Farioli Vecchioli, was transmitted in 2016 by RAI Storia. In the film, the pile-dwelling 

phenomenon is recounted by means of a fascinating journey between sites and reconstructions, 

from the submerged pile dwellings of Lake Varese, the Trentino sites of Molina di Ledro and Fiavé, 

to the remains buried in the Garda peat bogs. 

- in 2017 several videos were made on the occasion of the positioning of buoys to mark the bounda-

ries of several registered submerged pile dwelling sites (San Sivino, Manerba-BS) and associated 

sites (Cazzago Brabbia-VA26 and Corno di sotto, Desenzano-BS);

- in 2019 DVD of the documentary “Le palafitte protostoriche del lago di Viverone” (“The protohis-

toric pile dwellings of Lake Viverone”) was made27.

26 Work at the Ponti or Cazzago pile dwelling (Cazzago Brabbia-VA) was co-funded by the Lombardy Regional Authority under Call 

2017 (Avviso Unico 2017). Video link: https://www.youtube.com/watch?v=KKOvA8jasYM      

27 Produced by E20project for the Municipality of Viverone, with texts and direction by Alberto Zola and advise of SABAP-NO 

(Francesco Rubat Borel).      
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COMMUNICATION PLAN - AREA: AUDIOVISUAL PRODUCTS 
  Action 1 Videos on the Italian pile-dwelling settlements belonging to the UNESCO site   Time-frame 

  Description There is currently no video that deals with all 19 of the Italian components of the UNESCO transnational serial site.  
For the purposes of communication and promotion it would be useful to create a brief but comprehensive film that 
can be shown at archaeological and sustainable tourism events (e.g. TourismA in Florence, the Borsa del Turismo 
Archeologico at Paestum, etc.). 
 

  Mid-term 

  Activities 1. Decide contents;  
2. Select working group for filming  
3. Make films  

 

  Resources Included in institutional activities and additional funding to be found  
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Digital communication and social media
In 2017 the official website of the Italian part of the UNESCO site (www.unescopalafitteitalia.beniculturali.

it) was set up, using the Museo&Web model adopted by MiBAC for the websites of state cultural sites. The 

use of this model has the advantage that the pile dwelling site is inserted among the official MiBAC ones, since 

it is already equipped with accessibility requirements. In addition, page contents may be easily managed and 

updated. 

Fig. 67. 

Documentary film 

“Falegnami e carpentieri dell’età del 

Bronzo” on the pile dwellings of Bande di 

Cavriana and Castellaro Lagusello (MN).

Fig. 68. Cover of the documentary on the central Bodio pile-dwelling site (Bodio Lomnago-VA).
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The last few years have seen an exponential growth in digital engagement platforms; in the field of archae-

ology there is a wide range of tools to choose from, especially with regard to social media. An increasing num-

ber of research groups and institutions are using social media platforms for professional discussion and net-

working, research, public information and community archaeology. Pile dwellings may be found on Facebook 

at the official Palafittes page (“Prehistoric Pile Dwellings 

around the Alps”) and at “Scavi al Lucone” (“Excava-

tions at Lucone”). The latter presents new discoveries 

live, along with the educational activities conducted on 

the site during the annual excavation campaigns.

Through the Innovacultura project a multimedia 

game has been created based on the pile dwelling ex-

cavations and is available on touchscreens in Gavardo 

and Piadena museums and the Parco Archeologico del 

Lucone. 

Thanks to the project “Le Palafitte UNESCO del Gar-

da. Progetto di studio e ricerca, educazione e comuni-

cazione del patrimonio culturale anno 2018” (“Garda 

UNESCO pile dwellings. Cultural heritage study, re-

search, education and communication, 2018”)28, infor-

mation on the relevant sites and on pile dwellings may 

be downloaded from the Lavagnone and Lucone di 

Polpenazze sites29 and the museums of Desenzano del 

Garda and Gavardo. The texts are in Italian and English 

(Fig. 69). 

Exhibitions  
Between 2011 and 2018 the museums that house finds from pile dwelling settlements put on various 

exhibitions. 

- 2013: “Il Popolo dei Laghi” (“Peoples of the Lakes”). Exhibition organized in the museums of Desen-

zano and Gavardo to present the UNESCO World Heritage listing in the Garda area.

- 2013: “Dal Bronzo all’Unesco-Storie di insediamenti nel Parco Naturale dei Lagoni di Mercurago” 

(From Bronze Age to UNESCO-Histories of settlements in the Lagoni Natural Park of Mercurago”) at 

the Civico Museo Archeologico at Arona (NO).

- 2015: in the year in which the majority of the events at the Milan EXPO2015 were focused on the 

theme “Feeding the planet, energy for life”, in eastern Lombardy a “network exhibitions” model in-

volving 5 pile dwellings and 5 museums explored this theme, in relation to pile dwellings, in a different 

and complementary way30. 

28 Funded by the Lombardy Regional Authority under a 2018 decision to promote development initiatives in archaeological areas, 

UNESCO sites and candidate sites and cultural itineraries in Lombardy – arts. 17, 18 and 20 L.R. 25/2016, group leader: Desenzano 

del Garda Council; partners: Museo Archeologico della Valle Sabbia- Fondazione “Piero Simoni”-Gavardo, Museo Archeologico della 

Valtenesi-Manerba del Garda, Università degli Studi di Milano. 

29 Also at the associated site of Corno di Sotto, Desenzano del Garda (BS).       

30 Desenzano: “2077 BC, into the groove…nel solco dell’aratro”; Manerba: “Hit to eat ... La caccia e la pesca sulle rive del lago”; 

Management plan: action plans and monitoring

Fig. 69. Beacon: example of a page of downloadable texts.
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- 2015: “Pile dwellings: a journey into the 

past to feed the future”. Veneto also took up the 

Expo theme with this exhibition at the Museo Civico 

di Storia Naturale of Verona31 (Figg. 70-71).

In 2016, on the occasion of the exhibition “4.000 

Jahre Pfahlbauten” (24,000 years of pile dwell-

ings”) put on in Germany in Bad Buchau and Bad 

Schussenried (16 April-9 October 2016), a num-

ber of finds from Italian registered and associated 

pile-dwelling sites (e.g. Isolino Virginia, Lavagnone, 

Fiavé, La Quercia) were loaned for display. These 

international collaborations undoubtedly help to 

spread awareness abroad of Italy’s exceptional (but 

currently little known) pile dwelling heritage and 

should be encouraged in the future.

MONITORING 
The Management Plan constitutes a continuous circular process, which starts from study of the herit-

age and territorial and socio-economic analyses, proceeding to define the general objectives and strategies, 

which lead to Action Plans; the implementation of these is then followed by monitoring, which in turn links 

to a new phase of development/revision of the Management Plan (Fig. 72).

Monitoring is thus an important stage: on one hand it makes it possible to verify the concrete implemen-

tation of the Management Plan; on the other, thanks to the acquisition of feedback, it permits evaluation of 

Gavardo: “The hut’s kitchen ... In cucina al Lucone”; Cavriana: “Cavriana 4000 years ago ... Bread and wine in a pile dwelling”; Piadena: 

“Pile dwelling Ware ... Piatti, pentole e padelle ai Lagazzi”. Baioni, Mangani 2016. 

31 Gonzato, Mangani, Martinelli 2015.

Fig. 71. Exhibition “Palafitte. Un viaggio nel passato per alimentare il futuro” (Museo Civico di Storia Naturale di Verona, 2015).

Fig. 70.  Exhibition catalogue. Gonzato, Mangani, Martinelli 2015.
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the real impact on the UNESCO heritage of the various interventions devised and thus the redefinition (on the 

basis of these results) of future actions to ensure maintenance of the OUV over time. 

The implementation of the Management Plan outlined here will therefore be monitored and reviewed to 

ensure that the actions specified in the individual Action Plans are being carried out and are consistent with 

the proposals. Control and monitoring activities will also be conducted during the execution of the individual 

interventions in order to establish the work’s progress and detect the occurrence of any problems or potential 

dangers – and in this eventuality intervene with adequate timing to make the necessary corrections. 

The performance indicators will also take account of the interventions already carried out on the individ-

ual registered sites; these have been recorded since 2011 in the Italian Annual Reports and inserted into the 

Annual Report of the entire transnational site. In this way it will be possible to observe measurable changes 

over a lengthy period of time, starting from the site’s registration in the WHL.

 

COMMUNICATION PLAN - AREA: DIGITAL COMMUNICATION AND SOCIAL MEDIA 

  Action 1 International Website: Italian Version Time-frame      

  Description Internet communications are an important vehicle for spreading awareness of the UNESCO Transnational Serial Site 
“Prehistoric Pile Dwellings around the Alps”.  
Since the site’s nomination, Switzerland has managed the (much visited) international website (www.palafittes.org), 
which was revised and restyled in 2018. 
It also seems important to produce an Italian version of this website. 
At the same time, the pages common to the 6 States Parties will be constantly updated and communications (also in 
English) regarding initiatives implemented on Italian sites will be periodically furnished  

2020      

  Activities  1. Translation into Italian of pages of the international website https://www.palafittes.org 
2. Periodic communication of news and developments concerning Italian sites in Italian and English  
This activity joins up with IN-5 Communication, and in particular with Action IN-5.2 Joint webpage 

      

  Resources Italian and Slovenian versions of the international website were financed under the project “Le palafitte UNESCO del 
Garda. Progetto di studio e valorizzazione del patrimonio culturale 2019”, Lombardy Regional Authority tender “Invito 
alla presentazione di progetti di miglioramento di sedi, strutture e attrezzature di istituti e luoghi della cultura e siti 
UNESCO-L.R. 25/2016-anni 2019 e 2020”, group leader Desenzano del Garda Council (sum: € 1,600.00) 

      

        

  Action 2 Italian website: update and English version Short-term        

  Description Frequent updating of Italian website http://www.unescopalafitteitalia.beniculturali.it/  
Production of pages dedicated to the 19 registered Italian sites and links to institutional pages  
Contemporary translation of English version  

      

  Activities  1. Updating contents of http://www.unescopalafitteitalia.beniculturali.it/ 
2. Creation of pages on the 19 Italian component sites 
3. Translation of pages into English 

This activity is connected with IN-5 Communication and in particular with Action IN-5.2 Joint webpage 

      

  Resources Included in institutional activities        

        

  Action 3 Participation in project for an international database of scientific publications on pile dwelling sites Mid-term      

 Description The literature on pile dwelling sites is very extensive, including monographs on individual settlements, as well as 
articles in specialist journals and local periodicals. It is thus essential that a general bibliography should be established. 
The project is part of MP Action IN-5.4 

      

  Activities 1. Coordination with ICG to decide on actions required  
2. Collaboration with universities 
3. Gather data and share with ICG 

      

  Resources Included in institutional activities and additional funding to be found       

 

Management plan: action plans and monitoring

 

  COMMUNICATION PLAN - AREA: EXHIBITIONS Time-frame 
  Action 1  Major touring exhibition Short-term   
  Description The organization of a large exhibition to promote the UNESCO site and raise awareness of it throughout Italy is 

planned. It will be aimed at the general, non-specialist public. The material on display will come largely from Italian 
pile dwelling settlements, and it will be put on in major cities (Milan, Venice and Rome) to attract national and 
international tourism. There will be an emphasis on set design, installations and full-immersion itineraries  

 

  Activities  1. Exhibition project design and identification of venues 
2. Decide themes to be addressed and select finds to put on display 
3. Appoint relevant specialists: archaeologists, set designer, firm specialized in multimedia installations for exhibitions 

and museums (including graphic design), publisher for catalogue and merchandising, architect, lighting technician 
4. Print catalogue (Italian and English)  
5. Merchandising 

 

  Resources To be found from public and private sponsors   
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Lastly, preparation of the indicators will also take 

account of the 2030 Agenda for Sustainable Devel-

opment, underwritten in September 2015 by the 

UN General assembly, and the contribution that the 

Action Plans make to achievement of the following 

goals (Fig. 73). 

- Goal 4: Ensure inclusive and equitable quality edu-

cation and promote lifelong learning opportunities 

for all;

- Goal 5: Achieve gender equality and empower all 

women and girls;

- Goal 8: Promote sustained, inclusive and sustain-

able economic growth, full and productive employ-

ment and decent work for all;

- Goal 9: Build resilient infrastructure, promote in-

clusive and sustainable industrialization, and foster 

innovation;

- Goal 15: Protect, restore and promote sustainable 

use of terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and reverse land 

degradation and halt biodiversity loss.
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Fig. 72.  Outline of the Management Plan.

Fig. 73. The goals of the 2030 Agenda. Highlighted those to which the pile-dwelling Management Plan can give a contribution.



207

Bibliography
AA.VV. 2009
AA.VV., Pfahlbauten, Palafittes, Palafitte, Pile dwellings, Kolišča. Candidatura a patrimonio mondiale 

dell’UNESCO “Siti palafitticoli preistorici dell’arco alpino”, booklet del Dossier di candidatura, 2009.

Baioni, Ruggiero 2018
Baioni M., Ruggiero M.G., a cura di, Siti palafitticoli preistorici dell’arco alpino, in Collana “I tesori d’Italia 

e l’UNESCO”, ed. SAGEP, 2018. 

Baioni 2015 
Baioni M., a cura di, Lucone di Polpenazze. Un’eccezionale esperienza tra archeologia, natura e arte, 2015. 

Baioni 2021
Baioni M., a cura di, Un viaggio nel tempo. Racconti dal Lucone di 4000 anni fa, Guida didattica, 2021.

Baioni, Mangani 2016
Baioni M., Mangani C., a cura di, Back to the roots – Alle radici del cibo, l’alimentazione al tempo delle 

palafitte, Mantova, 2016.

Bellintani, Silvestri, Franzoi 2014
Bellintani P., Silvestri E., Franzoi M., a cura di, Museo Palafitte Fiavé: guida al museo Trento, 2014.

Cimnaghi, Soldano, Valle 2017
Cimnaghi E., Soldano S., Valle M., Modelli e strutture di gestione: dal contesto nazionale ai siti UNESCO 

lombardi, in Cotti Piccinelli, Valle 2017, pp. 6-15. 

Cotti Piccinelli, Valle 2017
Cotti Piccinelli S., Valle M. (a cura di), Modelli e percorsi di gestione per lo sviluppo dei siti UNESCO, SOT-

TOSOPRA, Quaderni del territorio Valle Camonica, UNESCO, 2017, pp. 6-15.

Da Milano, Sciacchitano 2015
Da Milano C., Sciacchitano E., Linee guida per la comunicazione nei musei: segnaletica interna, didascalie 

e pannelli, Quaderni della Valorizzazione – Nuova Serie, 1, Roma, 2015, pp. 32-34.

Gambari, Rubat Borel, Venturino Gambari 2012
Gambari F.M., Rubat Borel F., Venturino Gambari M., Arona (NO), Lagoni di Mercurago - Viverone (BI) 

e Azeglio (TO), Vi1-Emissario. Lista Patrimonio Mondiale dell’Unesco, “I siti palafitticoli preistorici dell’arco 
alpino”, in Quaderni della Soprintendenza Archeologica del Piemonte, 27, 2012, pp. 235-237.

Gonzato, Mangani, Martinelli 2015
Gonzato F., Mangani C., Martinelli N., a cura di, Palafitte. Un viaggio nel passato per alimentare il futuro, 

Editrice La Grafica, 2015.

Grassi, Mangani 2014
Grassi B., Mangani C., a cura di, Storie sommerse. Ricerche alla palafitta di Bodio centrale a 150 anni dalla 

scoperta, Fantigrafica Srl, Cremona, 2014. 

Grassi, Mangani 2015
Grassi B., Mangani C., a cura di, Guida alla palafitta di Bodio centrale o delle monete, Fantigrafica Srl, 

Cremona, 2015. 

Micheli 2013
Micheli R., a cura di, Vivere sull’acqua. Il mondo delle palafitte neolitiche di Palù di Livenza, EcoMuseo Lis 

Aganis, Quaderni del fare 3. Roveredo in Piano, 2013.

Management plan: action plans and monitoring



208

Micheli 2017
Micheli R., a cura di, Il Palù di Livenza e le palafitte del sito UNESCO. Nuovi studi e ricerche, Pagine dell’Ecomuseo 

17 - Percorso Acqua, Maniago (PN), Lis Aganis - Ecomuseo Regionale delle Dolomiti Friulane, 2017.

Portulano 2018
Portulano B., Manerba del Garda, sito di San Sivino-Gabbiano, loc. Zocco. Tracce sommerse. 4000 anni fa 

sul Garda: un abitato palafitticolo dell’Età del Bronzo, 2018. 

Rubat Borel 2016
Rubat Borel F., Viverone. Attività di valorizzazione del sito palafitticolo, in Quaderni della Soprintendenza 

Archeologica del Piemonte, 31, 2016, pp. 225-226. 

Rubat Borel 2019
Rubat Borel F., Viverone (BI). Centro di documentazione del lago di Viverone, in Quaderni di Archeologia 

del Piemonte, 3, 2019, pp. 301-302.

Ruggiero 2017
Ruggiero M.G., Nuovi strumenti di collaborazione per condividere esperienze e progetti, in Cotti Piccinel-

li, Valle 2017, pp. 16-19.

Sitografia
https://whc.unesco.org/en/convention/
https://www.paesaggivitivinicoli.it/wp-content/uploads/2017/05/Piano_di_Gestione.pdf 
http://www.comune.cividale-del-friuli.ud.it/index.php?id=1408



209

APPENDIX: 
ADDITIONAL NOTES TO THE 
SIMULATION OF ESTIMATES 

FOR RESEARCH





211

WETLAND ARCHAEOLOGICAL RESEARCH (Tables 1 and 2)

Michele Bassetti, Nicola Degasperi*

Wellpoint drainage: general and technical considerations
Experience gained in the Castellaro del Vho (CR) and Palù di Livenza (PN) sites has shown that a wellpoint 

drainage system makes it possible to excavate in locations below the water table; the size of these opera-

tions must be based on the specific hydrogeological characteristics of each site. In the case of Palù di Livenza, 

where the new excavation area measures 6 x 6 m, the decision was made after lengthy consideration due to 

the invasive nature of this drainage system. In fact, it involved inserting 26 long suction pipes to a depth of 4 

metres around the perimeter of the sector; placing these tubes required the mechanical drilling of 20 cm di-

ameter holes into the deposits. However, given the relatively small total impact on the archaeological deposit 

(less than 1 square metre) in relation to the gain of stratigraphic excavation of an area of 36 square metres, 

installation of the wellpoint system was judged appropriate and reasonable.

* CORA Società archeologica s.r.l.

Diagrammatic comparison of the area sacrificed to install 

a wellpoint drainage system (red: 0.8 m2) and that made 

available for stratigraphic excavation (green: 36 m2).

The area of the deposit sacrificed for drainage (red) 

compared to that investigated by means 

of stratigraphic excavation (green).
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Note that the costs estimated are for a single, continuous excavation.

For each intervention, areas for the various work activities (wet sieving, flotation, sorting and processing 

of finds etc.) will need to be organized on the site.

Cost estimates for stratigraphic test excavations
Estimates of intervention costs are necessarily approximate due to the variety of archaeological circum-

stances – such as the depth and complexity of stratigraphic deposits, the density of structural remains – and 

the local hydrogeological conditions that determine excavation procedures and times.

Here too estimates are based on past experience in similar situations, with a rough indication of relations 

between various contexts and their potential costs, taking into account both work in the field (including site 

preparation, drainage operations and consumables) and subsequent post-excavation work.

The table of estimated costs is based on the following parameters:

1. area of stratigraphic excavation;

2. presumed depth of stratified deposits and resultant volume;

3. duration of excavation, considering a team of 4 specialized field archaeologists, each costing € 34.00 

per hour (including consumables);

4. cost of post-excavation activities (20% of total labour costs);

5. fixed and variable costs of wellpoint drainage system;

6. not included: costs regarding conservation treatment, specialist analyses, and development.



213

GEOMORPHOLOGICAL, PALEOENVIRONMENTAL AND ARCHAEOBOTANICAL RESEARCH (Tables 3 e 4)

Michele Bassetti*, Cristiano Nicosia**, Renata Perego***

Introduction
Current geomorphological, palaeoenvironmental and archaeobotanical knowledge, together with site 

preservation difficulties due to active erosion processes – all described in the relevant technical reports – 

documents marked inequalities between the 19 pile-dwelling sites belonging to the UNESCO serial site. For 

this reason, a summary of proposed interventions is given, with a rough estimate of the costs of each inter-

vention at each site1, so as to present a more uniform picture of the overall palaeoenvironmental situation 

with reference to habitation periods, and present the information necessary for decisions regarding site pro-

tection and conservation strategies.

A standardized series of interventions is thus planned, including the execution of two deep mechanical 
cores for each site (e.g. down to the underlying geological deposits) with a minimum diameter of 10 cm, so 

as to document the entire archaeological deposit present2. These cores would also provide material on which 

analyses yielding an integrated palaeoenvironmental reconstruction relating to the Late-Glacial-Holocene 

chronological period could be conducted. This series of cores would constitute an important E-W palaeoen-

vironmental transect across the entire Alpine foothill belt. Starting from these two reference sequences ob-

tained through mechanical coring, the detailed stratigraphy the anthropic sequences could be recorded by 

means of bank-to-basin transects with manual coring and comparison with data recorded by the excavation 

and research teams active at each site.

The data thus obtained will be important for defining the interactions between the building techniques 

and anthropization phenomena that characterize a given territory and the evolution of specific environmental 

contexts3 before, during and after the occupation of a site. They are also crucial for the identification of erosion 

phenomena, especially when corroborated by data from erosion markers or hydraulic pressure measurements.

The interventions proposed may be divided into seven main categories:

1. Coring: manual using an Edelmann corer; undisturbed manual or using a lightweight corer for pol-

len analyses; employing mechanical corers mounted on tracked vehicles; coring in water from a 

pontoon or floating platform.

2. Geomorphological survey of the basin, combined with any previous survey data. Ideally, this would 

include study of any existing geological maps (identified during the Geomorphological Study), and 

available partial digital terrain models, historical cartography and remote sensing data (LiDAR, aerial 

photographs).

* CORA Società archeologica s.r.l.

** Dal 2018 DBC - Dipartimento dei Beni Culturali; Università degli Studi di Padova.

*** Dottore di ricerca in Preistoria e Protostoria (Univ. Basel) con tesi in archeobotanica, collaboratrice scientifica del Laboratorio 

di Palinologia e Paleoecologia, CNR-IGAG, Milano.

1 NB that for some interventions (e.g. hydraulic pressure measurement points and erosion markers) these are just installation 

costs; operating and maintenance costs are not included. Costs shown in Tab. II are approximations based on  average commercial 

estimates and do not include any other costs not readily quantifiable in an estimate. Furthermore, they do not take into account pos-

sible discounts and economies of scale. Costs are indicated net of statutory taxes.

2 Except for the sites of Arona (NO) Mercurago (given the thinness of the deposits outside the depression recorded during the 

manual coring conducted by the writers in 2017), Peschiera del Garda (VR) – Frassino and Arquà Petrarca (PD) – Laghetto della Costa 

(recently investigated in exhaustive mechanical coring campaigns).

3 Oscillation of water levels in the basins; variations in plant cover, the local impact of human activity etc.



214

3. Archaeobotanical analyses consisting of:

i. analysis of pollen in sampled stratigraphic sequences so as to give a picture of the vegetation 

and climate history of the area in question, with particular attention to the chronological period 

in which the site was occupied. This involves outlining landscape evolution and human impact in 

pre-settlement times, and during phases of occupation and abandonment of the locality.

ii. analysis of plant macro-remains (fruits/seeds and charcoal) from samples of the stratigraphic se-

quence taken by coring. The study of these samples serves to integrate the palaeoenvironmental 

information from pollen analysis by providing greater detail concerning the environment close to 

the archaeological site and indications of lake levels and water characteristics. In addition, study 

of the anthropic levels intercepted by coring yields an understanding of prehistoric peoples’ 

economic subsistence activities and diet. Lastly, the recovery of organic remains such as seeds, 

fruits and charcoal provides material that may be used for radiocarbon dating. Selection of the 

material to be dated and preparation of the samples to be sent to the appropriate laboratories 

are included in the plant macro-remains studies.

iii. other studies. Analysis of micro- and meso-particles of carbon and of other fossil remains (mol-

luscs, diatoms, ostracods etc.) that shed light on specific environmental parameters. The area of 

stratigraphic deposits examined and types of investigation performed will be assessed for each 

individual site.

4. Radiocarbon date determinations to establish site chronologies and those of palaeoenvironmental 

changes revealed by the analyses carried out. Selection of the material to be dated and preparation 

of the samples to be sent to the appropriate laboratories are included in the plant macro-remains 

studies.

5. Sedimentological analyses: these are targeted analyses that will be chosen in relation to specific 

site problems. One of the objectives will be to define the lake levels and/or specific wetland features 

during the occupation phases. They include grain-size analysis of sands and fine fractions, geochem-

ical and mineralogical analyses, micromorphological studies of undisturbed thin sections, analysis 

of morphotypes of carbonate concretions in the sandy fraction, and routine measurements such 

as pH, and organic matter and carbonate content. They comprise interpretative technical reports 

accompanied by high resolution images. This section may also include studies regarding molluscs, 

diatoms and chironomid midges.

6. Emplacement of erosion markers: these are instruments for the precise measurement of sediment 

loss from lakebeds, described in AA.VV. Prehistoric Pile Dwellings around the Alps, volume I, 2009, 

p. 481. The following types are used: (1) erosion markers made of wood or metal; (2) measuring 

chains; (3) ceramic erosion markers.

7. Installation of hydraulic pressure measurement points to record variations in the water tables in 

the vicinity of several sites and to monitor the preservation state of organic remains. With regard 

to monitoring the water quality at sites, monitoring stations need to be set up in collaboration 

with the relevant local authorities, so as to establish synergies and partnerships in the safeguard-

ing and tutelage of the environment and the archaeological heritage. An investigation protocol for 

waterlogged areas is proposed by the Wetland Archaeology & Environments Research Centre (IN 

SITU PRESERVATION OF ORGANIC ARCHAEOLOGICAL REMAINS, For English Heritage (PNUM 5520), 

Dr Malcolm Lillie and Dr Robert Smith, 2009). The installation of hydraulic pressure measurement 

points (open-tube PVC pressure gauges with protective metal covers) may be combined with me-

chanical coring operations at low cost.
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At underwater sites water-quality and ecological monitoring stations need to be established in collabora-

tion with the relevant local authorities.

Sites and interventions
On the basis of the contents of the three technical reports on erosion, geomorphology, and palaeoenviron-

mental and archaeobotanical data, the 19 sites examined have been grouped into three levels of intervention 

priority.

1. High intervention priority sites:

Manerba del Garda (BS) San Sivino, Gabbiano; Sirmione (BS) Lugana Vecchia; Peschiera del Garda (VR) Bel-
vedere; Cadrezzate (VA) Il Sabbione or Settentrionale

Given our very limited knowledge of these sites’ stratigraphy and biostratigraphy, a series of cores should 

be taken so as to construct bank-to-basin transects, composed of cores taken below the water circa 20 m 

apart and mechanical cores taken on the bank, where it is not too densely urbanized (and hence accessible). 

Analyses of pollen and macro-remains are proposed, together with radiocarbon dating and sedimentological 

studies. In addition, erosion markers should be installed on the lake bottoms. 

Arona (NO) Mercurago
A NW-SE transect composed of 20 manually cored samples (in view of the shallow stratigraphic sequence), 

plus 5 cores taken below the water in the lake basin. The pollen sequence may be cored in Palude Camotto 

locality, 5-600 m NW of the archaeological site, and backed up by a further 5 manual cores.  

Piadena (CR) Lagazzi del Vho and Cerea (VR) Tombola
For each of the two sites (where preliminary analyses were conducted in 2016-2017) a transverse tran-

sect across the palaeovalley is proposed, consisting of 25 manual cores spaced c. 10 m apart, plus two deep 

mechanical cores at the centre of the palaeovalley axis. From the latter two, samples may be taken for ar-

chaeobotanical, radiometric and sedimentological analyses. During one of the mechanical coring operations, 

a hydraulic pressure gauge may be installed to monitor variations in the water table.

2. Moderate intervention priority sites

Bodio Lomnago (VA) Bodio centrale or delle Monete
It is proposed that the Palude Brabbia peat bog, located south of the site, be used for palaeoenvironmental 

investigations: two deep mechanical cores about 10 m deep. In the area of the Bodio settlement, 5 cores each 

5 m deep should be in carried out underwater, as a further check on the erosion processes already widely 

documented and published in Grassi, Mangani 2014. The installation of an erosion marker on the lake bottom 

is also suggested.

Peschiera del Garda (VR) Frassino
Data from numerous recent cores are available for this site4. Since these are concentrated around the 

bank, and the water body is of modest size, it is suggested that three cores be taken in the latter area so as to 

check for submerged archaeological stratification and conduct palaeoenvironmental analyses.

4 Baroni et alii 2006; Fozzati et alii 2015.       

Geomorphological, paleoenvironmental and archaeobotanical research
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3. Low intervention priority sites

Caneva/Polcenigo (PN) Palù di Livenza - Santissima
Desenzano del Garda/Lonato del Garda (BS) Lavagnone
Polpenazze del Garda (BS) Lucone
Cavriana (MN) Bande-Corte Carpani
Monzambano (BS) Castellaro Lagusello-Fondo Tacoli
Biandronno (VA) Isolino Virginia-Camilla-Isola di San Biagio
Viverone (BI)/Azeglio (TO) Viverone 1-Emissario
Ledro (TN) Molina di Ledro
Fiavé (TN) Fiavé-Lago Carera

These sites are home to excavations and ongoing research projects. However, a “standard” series of inte-

grated interventions is proposed for them, in order to facilitate uniform descriptions of as many sites as pos-

sible. For Viverone, unlike the other sites in this category, water coring is also proposed.

This standardized series of interventions includes the execution of two deep mechanical cores for each site 

(i.e. down to the underlying geological deposits) with a minimum diameter of 10 cm,  following the methods 

– and with the objectives – already described in the Introduction.

Arquà Petrarca (PD) Laghetto della Costa
Recent investigations have been conducted at this site5 in order to assess the magnitude of erosion phe-

nomena. Cores have been taken from the bank and the lakebed6, documenting the merely partial survival of 

the archaeological deposit. The erosion of the bank caused by agricultural activities has been stopped by a 

recent archaeological protection order. However, no mention is made of the possibility of undertaking new 

investigations in the lake basin or its immediate surroundings (e.g. slopes of the Colli Euganei or Late Pleisto-

cene course of the Brenta).

BIBLIOGRAPHY
Baroni et alii 2006

Baroni C., Zanchetta G., Fallick A.E., Longinelli A., Mollusca stable isotope record of a core from Lake 

Frassino, northern Italy: hydrological and climatic changes during the last 14 ka, in The Holocene, 16, 2006, 

pp. 827-837.

Fozzati et alii 2015

Fozzati L., Leonardi G., Martinelli N., con la collaborazione di Aspes A., Balista C., Gonzato F., Salzani 

L., Wetlands. Palafitte e siti umidi nell’età del Bronzo del Veneto: territori e cronologia assoluta, in Leonardi 

G., Tiné V. (a cura di) Preistoria e Protostoria del Veneto, XLVIII Riunione Scientifica dell’Istituto Italiano di 

Preistoria e Protostoria, Padova 5-9 novembre 2013, “Studi di Preistoria e Protostoria”, 2, 2015, pp. 241-250.

Grassi, Mangani 2014

5 Nicosia 2015.

6 See Kaltenrieder et alii 2009.
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XYLOLOGICAL AND DENDROCHRONOLOGICAL RESEARCH; WOOD CONSERVATION DIAGNOSIS 
(Table 5)

Nicoletta Martinelli*, Benedetto Pizzo**

Introduction
Evaluation of the overall results of the xylotomic and dendrochronological investigations conducted up 

to 2016 show that there are still marked disparities between the 19 pile-dwelling sites belonging to the UN-

ESCO Serial Site, notwithstanding the integration of the new studies conducted as part of the recent project 

financed by L. 77/2006 F.Y. 2013. It is therefore necessary to plan a further series of studies, with a rough 

estimate of the costs of each intervention for each component site, for the purpose of acquiring more uni-

form knowledge of them. In particular this concerns precise absolute dating, excluding for the moment work 

aimed at identifying the individual structures in the settlements and thus gaining a better understanding of 

the construction techniques and technological skills of the stilt-house builders, which would require exten-

sive sampling and greater financial commitments.

In addition, the data currently available regarding the preservation state of the wood are scarce or indeed 

non-existent for many sites. This information is however essential for assessing the timbers’ present condi-

tion of degradation and constitutes the starting point for evaluating (or monitoring) its possible worsening 

due to endogenous factors (e.g. natural ageing of the material, biological activity, abiotic processes etc.) or 

exogenous mechanisms (e.g. erosion, changes in groundwater levels etc.).

The plan
A standardized series of investigations is thus planned which includes both xylotomic and dendrochrono-

logical studies, accompanied by a smaller number of radiocarbon date determinations, and the diagnostic 

examination of some wooden elements. All the proposed interventions mainly concern the sampling and 

analysis of wooden structural remains, for the principal purpose of obtaining the information necessary for 

the sites’ protection and for planning appropriate conservation strategies.

The standardization of the planned investigations also takes account of the work conducted previously, 

and exploits opportunities to intervene on the occasion of already scheduled archaeological research, such 

as that at Lucone D, Lavagnone and Palù, or maintenance interventions, such as the annual interventions at 

Fiavé and Ledro, as well as studies on stored archaeological material from past research campaigns, such as 

at Laghetto della Costa. The new samples and analyses are aimed at homogenizing the distribution of the 

information available, and are also intended to permit the resolution of specific research problems that have 

emerged from an overall evaluation of the data from the investigations on the wood carried out to date.

With regard to dendrochronology, examples of particular situations that require additional research are 

the Neolithic sites – for which there are still no high-precision regional chronologies and which have distinc-

tive characteristics such as the use of tree species other than oak – and also the two Trentino sites of Fiavé 

- Carera and Molina di Ledro, which require supplementary studies because they are the only ones featuring 

the predominant use of coniferous woods.

Due to the research methods employed in dendrochronology, the scarcity of the data currently available 

from certain sites represents not only a limit to our knowledge of those specific sites, but may also be an ob-

stacle to the achievement of more generally applicable results for a certain geographical area or chronological 

* Laboratorio Dendrodata, Verona.

** CNR-IBE (Istituto per la Bioeconomia, previously Istituto per la valorizzazione del legno e delle specie arboree, IVALSA), Sesto 

Fiorentino (FI).
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phase. This is the case for the sites with Middle Bronze Age settlements, for which we still do not have well-

replicated reference chronologies that can be used for absolute dating. 

As regards investigations into the state of preservation of the wooden elements, an almost complete 

lack of knowledge remains to be resolved, especially with respect to the more interesting and ancient sites 

whose geomorphological settings (e.g. on ‘dry land’ or submerged, with diverse altitudes above sea level and 

average annual temperatures) are different from those of the few sites (Fiavé-Carera, Lucone, Laghetto del 

Frassino) for which we currently possess such information. Also of interest are those cases in which different 

tree species were used for the structural timbers.

Another area of research to be addressed involves finding and studying the wooden remains collected 

during 19th and 20th century research campaigns that are preserved in ministerial, museum and university 

deposits. Knowledge of the state of preservation of this material would permit evaluation of the possible 

evolution of degradation of finds that have been kept for a long time in the absence of water, which would 

allow the acquisition of potentially useful knowledge both for reference purposes (hydrolysis reactions of lim-

ited scope) and others (e.g. assessing the speed of progress of degradation when other agents of decay – for 

example attack by fungi – are not involved).

Table of cost estimates
The cost estimates include sums covering the execution of new conservation diagnosis, xylotomic and 

dendrochronological investigations1, some radiocarbon date determinations, and the collection of samples. 

Two methods of sample collection are envisaged: underwater sampling in the case of submerged settle-

ments, when the samples will be taken without disturbing any archaeological deposits present, with the 

removal of exposed portions of posts from the bottom of the water body and/or partially exposed horizontal 

timbers if present. In the case of non-submerged sites with wooden remains preserved in and covered by wet 

sediments, it will be necessary to excavate small 6 x 6 m test pits2, large enough to provide a sufficient number 

of samples. Note that the cost estimates relating to personnel who provide assistance for the sample taking 

(e.g. underwater archaeologists) are counted separately.

Numerosità dei campioni:

1. Dendrochronological studies: for sites where wide-ranging research has not been carried out, 503  

samples will be taken from sites that have already been investigated but are important for the crea-

tion of new chronologies; in other cases the number of samples is intended to constitute a simple 

integration of the data already available (30).

2. Xylotomic studies: for sites where no microscopic analyses have yet been carried out, the number 

of samples to be taken is estimated as 50, except for sites in which a marked prevalence of oak wood 

is known from previous reports; in other cases the number of samples is intended to constitute 

a simple integration of the data already available (30), with the exception of sites where there is 

known to be widespread use of woods other than oak, where more samples may be taken4.

1 The costs indicated are based on the prices applied by research laboratories already active in the field of the project and are 

given net of obligatory taxes; other possible currently unpredictable costs are not included.

2 This size is based on considerations regarding the dimensions of previously conducted excavations and the mean density of 

wooden elements uncovered in them, considering that a minimum of 30-50 samples will be required to obtain new results.

3 In a few cases where it is possible that the density of wooden elements might be lower, the number will be limited to 30.

4 Note that this study is already included in the costs of dendrochronological work; consequently in those cases in which it may 

be expected that almost all the elements may be suitable for xylotomic investigation, its cost is not to be counted. 
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3. Radiocarbon date determinations will be conducted to establish the chronology of wooden ele-

ments and also to furnish absolute dates for dendrochronological series; the selection of material 

for dating and the preparation of samples to be sent to the appropriate laboratories will be con-

ducted by dendrochronologists, on the basis of the particular characteristics of the wood samples.

4. Preservation state diagnosis: it was decided not to burden the sites with an excessive number of 

samples, in consideration of the fact that the analyses are destructive. Therefore, where informa-

tion has been obtained at least from xylotomic investigations, it is planned to analyze a minimum 

of 10 samples per site (the Ledro site is an exception because its wooden elements are located in 

diverse conservation environments). The selection assumes a limited range of species (i.e. that the 

timbers come from a small number of tree species). If greater species variability is found, it would 

be advisable to increase the number of samples. Where previous xylotomic investigations have not 

been performed, the higher number of 20 samples was thus estimated.

Sites and interventions
On the basis of the combined technical-scientific reports, the 19 sites under consideration were each as-

signed to one of three levels of priority. In certain cases additional explanations with respect to the above 

discussion are given regarding sampling strategies.

1. High priority sites

Arona (NO) Mercurago and Arquà (PD) laghetto della Costa are the only two pile-dwelling settlements for 

which no dendrochronological dating is available; these two sites have been surveyed in recent years, but are 

mainly known from archaeological research conducted in the 19th and early 20th century. It is therefore neces-

sary to fill this gap in our knowledge by identifying and sampling their wooden elements, whose presence is 

documented in the literature. In the case of Laghetto della Costa, a small number of wooden remains are kept 

in the Museo Nazionale Atestino, on which this method could be experimented. Since the potential densities 

of timbers are unknown, and there are doubts about the practical possibilities of undertaking new investiga-

tions in these two basins, the number of dendrochronological samples expected to be collected in each case is 

30. For the same reason, the numbers of samples for preservation state diagnosis will be limited to 10.

Cavriana (MN) Bande-Corte Carpani and Polpenazze del Garda (BS) Lucone are both sites with well  doc-

umented and dated Early Bronze Age settlements, but which also include the remains of Middle Bronze Age 

villages. It is planned to excavate the latter for dendrochronological sampling, so as to obtain absolute dates 

for this sparsely documented period; several wooden elements from Lucone have already been assessed for 

preservation state diagnosis, so the new investigation will be limited to 5 samples.

Piadena (CR) Lagazzi del Vho: for this site it is proposed to conduct dendrochronological investigations, 

since very few series are available; these were obtained from samples of unknown provenance collected in 

the 1980s. Dendrochronological and xylotomic sampling will therefore be widespread; it is planned to take 20 

samples to evaluate the preservation state of timbers surrounded by damp earthy deposits. 

Viverone (BI)/Azeglio (TO) Viverone 1-Emissario and Peschiera del Garda (VR) Belvedere are considered 

high priority sites since a large number of samples (more than 100) have already been collected from them 

but not studied due to lack of funding. It might also be useful to conducted preservation state analyses on the 

material available and on fresh samples. The latter were not taken into consideration during this preparatory 

stage.

Xylological and dendrochronological research; wood conservation diagnosis
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Ledro (TN) Molina di Ledro: dendrochronological and xylotomic analyses have been carried out on mate-

rial from small areas of the site where emergency excavations were conducted, and featured in a pilot project 

that examined the possibility of quasi-non-destructive sampling of submerged wooden elements to be per-

formed when further investigations were organized. Unlike Fiavé, no evaluation of timber preservation has so 

far been conducted at this Trentino site, but due to the specific location and distribution of the posts it would 

offer an opportunity to compare and contrast the conservation of wood in the part covered by sediment and 

those exposed on the lake shore and submerged. In particular the sampling of the submerged posts could 

privilege those already broken or damaged during underwater survey activities, as well as similar exposed 

timbers on the shore, bringing the number of samples for preservation diagnosis investigations to at least 20.

2. Medium priority sites

Caneva/Polcenigo (PN) Palù di Livenza – Santissima, Desenzano del Garda/Lonato del Garda (BS) Lava- 
gnone, Manerba del Garda (BS) San Sivino, Gabbiano and Biandronno (VA) Isolino Virginia-Camilla-Isola di 
San Biagio are sites for which there already exist dendrochronological series, and in some cases dates, but 

which are considered medium priority because they in any case require additional research and archaeologi-

cal investigations have been programmed at them (2018), which would allow samples to be taken.

Cadrezzate (VA) Il Sabbione or Settentrionale and Bodio Lomnago (VA) Bodio centrale or delle Monete: 
certain specific areas in these two sites have been widely investigated by means of dendrochronology, while 

others still need to be sampled. Although not with medium priority, both the eastern part of the submerged 

posts at Bodio – where radiocarbon dates led to the identification of two posts of Copper Age date – as well as 

the northern periphery of the Sabbione village (sectors VII-IX), already identified as the oldest occupied area 

on the basis of archaeological finds, merit attention. It is planned to collect 20 samples from the Sabbione 

site to investigate the state of preservation of the submerged wood, in comparison to the sediment-covered 

and exposed portions.

Fiavé (TN) Fiavé-Lago Carera is a site where a sizable project has already been carried out to evaluate 

the conservation state of the wooden remains, so the new diagnostic investigations will involve only a small 

number of further samples (about 10).

3. Low priority sites

Sirmione (BS) Lugana Vecchia, Monzambano (BS) Castellaro Lagusello-Fondo Tacoli, Peschiera del Garda 
(VR) Frassino and Cerea (VR) Tombola are sites where dendrochronological investigations have already been 

conducted and new archaeological research is not planned; if funding is available it would however be useful 

to increase the data available on them by taking a further 30 samples from each one. 

In this case too preservation state studies would be useful, although these have not been considered in 

this  preparatory stage.

Lastly, it should be remembered that another crucial aspect that emerged during the development of this 

project concerns the need to have suitable places for storing organic samples collected from pile-dwelling 

sites – in particular wood samples, which are numerous and of considerable size and require large spaces in 

rooms with controlled humidity and temperature, or where the material may be kept constantly immersed 

in water, as required.
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Xylological and dendrochronological research; wood conservation diagnosis
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