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INTRODUCTION

The nEU-Med project is part of the Horizon 2020 pro-
gramme, in the ERC Advanced projects category. It began 
in October 2015, and will be concluded in October 2020.

The project, funded with €2.5 million, has the University 
of Siena as its host institution, and is being conducted at 
the Department of History and Cultural Heritage. Owing 
to its highly interdisciplinary nature, also taking part in the 
project are the Department of Biotechnology, Chemistry 
and Pharmacy, and the Department of Physical Sciences, 
Earth and Environment, with teaching staff belonging to 
the senior team.

In the last thirty years, Medieval archaeology has pro-
vided much information that is capable of changing the 
canonical interpretation of the history of Europe after the 
fall of the Roman Empire until the middle centuries of 
the Medieval period. Recently, important overviews have 
been produced for northern Europe, especially, which, 
unlike southern Europe, saw major, homogenous economic 
growth between the 7th and 9thc. It was only as of the 9thc 
that some parts of southern Europe, such as Italy, were 
caught up in similar transformative processes. This led to 
the gradual formation – as of the 12thc – of a more balanced 
economic scenario, the prelude to a more wide-scale, unified 
system of trade and cultural exchange between northern 
and southern Europe. The form and the timeframe of 
this initial, fundamental growth in the western part of the 
Mediterranean, which took place between the 7th and the 
12thc, are however yet to be understood in their entirety. The 
nEU-Med project sets out to understand these processes 
by a careful analysis of the changes in human settlements, 
and in the natural and farming landscapes, in relation to 
the exploitation of resources, and the implementation of 
differing political strategies.

In order to address such historical questions, the nEU-
Med project chose to investigate one part of the northern 
Maremma, between the Colline Metallifere hills, the valleys 
of the Cornia and Pecora rivers, respectively, and the coastal 
area, stretching from the Gulf of Follonica to the Gulf of 
Piombino (fig. 1). Here a system of lagoons and marshes was 
present in the Medieval period, associated with a number of 
important harbours, such as portus Scabris (in what is now 
the Gulf of Follonica) and the port of Falesia (situated in the 
Gulf of Piombino). The variety of natural environments and 
resources located in this area (salt, cereal farming, woodland, 
ore deposits etc) therefore make this local geographical area 
a standard type of territory in the western Mediterranean, 
being representative of other contexts with similar features.

Moreover, a considerable amount of information is already 
available for this territory, the result of previous archaeological 
and documentary investigations carried out in the last 30 
years by the University of Siena, and commenced under the 
coordination of Riccardo Francovich 1.

Eight castles have been excavated in or close to the 
territory investigated by the nEU-Med project, four of 
which have been excavated on a large scale (Rocca S. 
Silvestro, Francovich 1991; Donoratico, Bianchi 2004; 
Cugnano, Bruttini, Fichera, Grassi 2009; Rocchette 
Pannocchieschi, Grassi 2013). Of these eight castles, seven 
have Early Medieval phases, and three (Rocca San Silvestro, 
Rocchette Pannocchieschi, and Cugnano) are also linked to 
the exploitation of silver-bearing minerals. In addition, there 
have been limited excavations at two early medieval and late 
medieval monasteries (S. Quirico di Populonia, Bianchi, 
Francovich, Gelichi 2006; S. Pietro a Monteverdi, Fran-
covich, Bianchi 2006), at one rural canonical complex, 
S. Niccolò in Montieri (Bianchi, Bruttini, Grassi 2012) 
and in the centre of Piombino (Berti, Bianchi 2007), the 
location of the original castle. The first investigations at the 
site of Vetricella (Marasco 2013a) also belong to this pre-
vious research period. Alongside the excavations, fieldwalking 
surveys have covered six municipalities (Campiglia, Scarlino, 
Piombino-Populonia, Massa Marittima, Montieri and 
Monterotondo M.mo) in this sub-region (Francovich, 
Dallai 2005; Dallai et al. 2009).

The information deriving from this research work forms 
a valuable point of departure, and makes the projected goals 
of the 5-year project actually achievable.

This volume brings together the articles presented on the 
occasion of the first nEU-Med workshop, held in Siena on 
11 and 12 April, 2017. Participating at this event, as discus-
sants, were colleagues who include members of nEU-Med’s 
scientific board 2.

1 In addition, as part of the activities linked to the dissemination of 
the project, an exhibition was organized in Siena dedicated to the life and 
work of Riccardo Francovich, marking the 10th anniversary of his death. The 
success of the project, and its real feasibility, is, indeed, very much linked 
to the research carried out in the past by this well-known and important ar-
chaeologist, whose multi-faceted activities were illustrated in this exhibition. 
The exhibition, entitled Riccardo Francovich. Conoscere il passato, costruire 
la conoscenza, was displayed at the Department of History and Cultural 
Heritage, from 30 March until 26 May 2017, before then travelling to other 
locations in Tuscany.

2 In this regard, our warm thanks go to Marie-Christine Bailly-Maitre 
(CNRS Aix-Marselille), Marc Bompaire (Ecole Pratique des Hautes Etudes, 
CNRS Orleans), Luc Bourgeois (Université de Caen), Michael McCormick 
(Harvard University), Sauro Gelichi (Università Ca’ Foscari, Venezia), Alessandra 
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The aim of the workshop was to draw up an initial survey 
of research and other work on the project, one and a half 
years on from its inception.

In this space of time, in line with the objectives which 
we set ourselves, a large number of young researchers, from 
different academic backgrounds, have been involved in the 
various research studies 3.

In the execution of the nEU-Med project, and on the 
basis of its objectives, in-depth research in the sample area 
is involved; this will enable specific questions to be formu-
lated, which can then point in the direction of appropriate 
comparisons with other parts of Tuscany, and further afield, 
linked to this part of the western Mediterranean.

In the first year and a half of work, a decision was made 
to start by making a study of the coastal, before turning to 
the hinterland (fig. 1). This decision was determined by a 
series of associated causes:
a) The so-called Tuscan model, linked to settlement dynam-
ics between the early and the Late Medieval periods, previ-
ously drawn up by Francovich, was predominantly based 
on research at hilltop sites located immediately inland from 

Molinari (Università degli Studi, Roma Tor Vergata), and Chris Wickham 
(University of Oxford) for their participation, and for the useful suggestions 
given during discussion of the contributions.

3 For details of the number of young researchers involved, and their acti-
vities, see the project’s website: www.neu-med.unisi.it 

the coast, or in the hinterland itself (Francovich 2002; 
Francovich, Hodges 2003; Francovich 2008), while the 
coastal area had never been analyzed systematically. Therefore 
it was important to intervene in this area, especially in view of 
timely investigations carried out in the recent past (especially 
Marasco 2013b), from which its huge potential for providing 
information could clearly be seen, a potential which could 
thus confirm, or supplement, Francovich’s Tuscan model.
b) As stated in the first article in this volume (Hodges, see 
below), studying the issue of economic growth in this part 
of the Mediterranean also requires a study of the system of 
trade and commerce by sea. Beginning the project investiga-
tions from the coast would make it possible to add to the 
information gathered thus far, from previous research into 
the various harbours which were a feature of this stretch of 
coast in the Medieval period, verifying the real scale and 
characteristics of trade.
c) In this coastal territory stood two of the three key sites 
in the project: Carlappiano and Vetricella. Launching large-
scale investigations in these contexts would make it possible 
to understand how sites of this sort, located in a lagoon-type 
landscape system, could function both as a lynchpin between 
inland areas and the sea, and also as centres for the exploita-
tion/management of specific, important resources: the salt 
from the salt-works around the Piombino lake, attested with 
certainty as of the 11thc at least; and ore deposits present in 

fig. 1 – The sample territory analyzed in the nEU-Med project and location of some sites mentioned in this article.
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the immediate hinterland, the exploitation of which, at least 
in the Early Medieval period, must have been linked to the 
institutional and political contexts which looked to Lucca 
as the centre of regional power.

Linked to this research strategy is, therefore, first and 
foremost, the commencement of investigations carried out in 
the past on the Baratti-Populonia promontory (Piombino), 
reworked for this occasion with a specific eye to the results 
of the research conducted in the framework of the nEU-
Med project 4.

On the other hand, the choices made in connection with 
this volume set out from the fact that the project is com-
posed of several research units. Each of these units covers  
an aspect of the interdisciplinary research underpinning the 
nEU-Med project, each with their own methodology. For 
this first volume of results, it was decided not to give an ac-
count of all the work carried out within all the units, but to 
select those lines of investigation which, at the end of the 
first year and a half since the start of the project, have made 
it possible to gather sufficiently complete data to offer ideas 
for research necessary for articulating, and developing further, 
the research strategy in the immediate future.

While the first article in the volume (Hodges, see below) 
aims to place the historical issues dealt with by the project 
within a broader Mediterranean, and also north European, 
context, in the two subsequent articles, written by several 
authors (Marasco et al.; Dallai et al., see below), the focus 
is once again on the geographical sample area, by means 
of an initial account of the results of the first extensive 
archaeological investigations, still under way, conducted at 
the sites of Vetricella and Carlappiano in the summer and 
autumn of 2016.

The surrounding territories associated with these sites 
were analyzed using an approach which is not just purely 
archaeological (survey; various kinds of diagnostics etc), but 
which also features geomorphological, archaeobotanical and 
chemical analyses. These contributions illustrate the results 
acquired thus far for the Pecora valley (Pieruccini et al., see 
below), setting the context for Vetricella close to its western 
limits. Continuation of the research will make it possible 
to collect an equal amount of important data for the area 
further inland in this fluvial corridor, as well as for the area 
immediately bordering it, through which the river Cornia 
and its tributaries flow.

In addition, it was decided to present below the findings 
relating to the study of some classes of finds, particularly 
pottery. The articles contained in the volume refer to two 
specific investigations: portus Scabris (Vaccaro, see below), 
the main port in the modern-day Gulf of Follonica, where the 
lagoon formed, on the margins of which the site of Vetricella 
was located; and the territory further inland (Briano et al., 
see below). The study of the pottery from portus Scabris has 

4 This is the volume entitled Un monastero sul mare. Ricerche archeologiche 
a S. Quirico di Populonia (Piombino, LI) / A Monastery by the sea. Archaeological 
research at San Quirico di Populonia (Piombino, LI), edited by G. Bianchi and 
S. Gelichi, published in March 2017 by All’insegna del Giglio, in its Biblioteca 
di Archeologia Medievale series. The volume published in open access can be 
downloaded for free at the following link: https://www.insegnadelgiglio.it/
prodotto/un-monastero-sul-mare-ricerche-a-san-quirico-di-populonia/

therefore made it possible to trace an important picture, 
through time, of the characteristics and volume of com-
merce, and the possible trade which characterized this and 
other maritime ports along this stretch of the Tuscan coast. 
Meanwhile, analysis of pottery classes circulating only in 
inland areas is starting to shed light on locally-made wares, 
linked to an economic system that was perhaps more complex 
than was thought in the recent past.

While pottery finds illustrate everyday material culture, 
albeit within different systems of trade and production, the 
article devoted to Lucca and its court in the Early Medieval 
period (Tomei, see below) focuses on the complex systems 
of self-representation, and, more or less directly, on the cir-
culation of goods designed for the dominant social classes. 
This aspect is significant in the framework of a research 
study aimed at defining economic systems which are also 
centred upon the specific production of luxury goods, which 
could make use of raw materials from areas outside Lucca, 
relating to the extensive lands which politically looked to 
this urban centre.

Additionally, a project which has the study of economic 
growth as its goal could not overlook the aspect linked to 
the production and circulation of coinage (Benvenuti et al., 
see below). This is also due to the presence, in our sample 
territory, of important veins of ore-bearing rock, from which 
raw materials for the production of silver coins might be 
extracted. Much is known about the exploitation of these 
mineral deposits in the Early Medieval period, thanks to 
previous research (Benvenuti et al. 2014). Whereas initially, 
while the project was being designed, the suggestion that 
these metals used for coinage were mined as of the Early 
Medieval period was thought to be well-founded, the ar-
ticle devoted to this subject, which presents the results of 
initial archaeometric analyses of a sample of coins datable 
to between the 10th and 11thc, opens up new and important 
scenarios.

The final article (Bianchi, Collavini, see below) sets out 
from the observation of a chronological similarity of many of 
the material finds studied so far, which are partially presented 
here, and which locate important transformations as taking 
place especially in the 10thc. By means of a dialogue between 
the written and material sources, an attempt is therefore made 
to focus on the historical context in question, and on pos-
sible comparisons between some sites in this area and also in 
other areas, starting with Vetricella itself, in order to obtain 
a better understanding of the political, economic and social 
dynamics connected to these changes.

It would be impossible to summarize, in this brief 
introduction, what will be the key points in the future 
research agenda, due to their large number and complexity. 
Suggestions forming part of this agenda, including large 
themes, are present in each of the articles presented here, 
in reference to the various different lines of investigation. 
Continuing research is already adding to this agenda, and 
more and more questions are emerging, as new and some-
times unexpected discoveries are made.

These findings will be presented at the next workshop, 
due to be held in 2019, which will be the starting-point for 
the final conclusions of the nEU-Med project.
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TOWARDS A NEW MEDITERRANEAN NARRATIVE  
FOR EARLY MEDIEVAL TUSCANY

«There is not one Mediterranean. Attempts at single definitions always 
end up fracturing into different ideas, and imploding from within» 

(Forty 2017, p. 27)

«The conception of patrimomy or heritage that became hegemonic in 
the wake of the rural exodus of Tuscany …dismissed the contradictory 
histories landscape told and called for the redemption of its incongru-
ous features. This approach to patrimony was first of all about the 
recognition of a lineage that linked past, present and future so that 
conflicts and discontinuities had to be downplayed or even ignored in 
the name of long-term continuities. In this sense, the myth (or cult) 
of patrimony can be understood as a way of exorcising a society’s fear 
or rootlessness and loss of direction» 

(Gaggio 2017, p. 195).

1. IN SEARCH OF A MEDITERRANEAN 
NARRATIVE

The nEU-Med project is entitled: ‘Origins of a new eco-
nomic union (7th to 12thc): resources, landscapes and political 
strategies in a Mediterranean region’. The project builds upon 
the thirty years of archaeological research by the late Riccardo 
Francovich in the Maremma, investigations taken forward 
since his untimely death in 2007 by Giovanna Bianchi and 
her colleagues from the universities of Siena, Firenze, Pisa, 
and Naples. Few sub-regions of Medieval Europe have been 
as well studied by archaeologists as area embracing the Colline 
Metallifere and the coastal littoral from ancient Populonia 
and its medieval successor, Piombino as far south as Grosseto. 
The project aims to show how one slice of the Italian littoral 
reaching inland to the Colline Metallifere engaged with the 
Mediterranean in the post-classical period.

A Mediterranean perspective is important. Early Medieval 
Tuscany has to be reconstructed in terms of its wider rela-
tions – those connected by the Mediterranean and those con-
nected by arterial routes up and down the Italian peninsula. 
A Mediterranean perspective, of course, is far from unusual. 
Populonia had been an important emporium for the Etruscan 
period that engaged in maritime trade with points north and 
south. Roman cabotage trade along the Tuscan coast is now 
well-documented at Cosa, Albarese, Portus Scabris, Falesia-
Populonia and, of course Pisa. Likewise connectivity in the 
High Medieval period is now well-known from Piombino 
(Berti, Bianchi 2007) as well as the University of Siena’s 
excavations and associated studies of the Maremma’s villages 

* The American University of Rome, Italy (r.hodges@aur.edu).

(Bianchi 2015a, 2015b). Soon after the turn of the millen-
nium, Pisan mercantilism played a significant part in the 
life of this region.

Mediterranean connectivity in the period AD 600-1100 
along the Tyrrhenian coast is little known. The textual sources 
are minimal and the archaeological evidence has yet to be 
presented in a coherent narrative. Were the metal-bearing 
hills of the Colline Metallifere abandoned? Were there small-
scale and incisive initiatives to exploit the silver, copper, lead 
and iron? Was there any Mediterranean commerce connect-
ing these assets to the political centre in northern Tuscany at 
Lucca? Most of all, the question remains at the moment, was 
this region of Tuscany revived after the classical period by the 
agency of Mediterranean traders or political forces emanating 
from the north, the Carolingian or Ottonian realms?

These open questions exist because the post-classical 
archaeology of trade and commercial activity around the 
Tyrrhenian Sea barely exists. Let us put this into perspective. 
The archaeology of North Sea trading activity is extremely well 
understood after fifty years of research, and like that from the 
Baltic Sea in this period is now the subject of forensic enquiry 
(Hodges 2012, 1-18; Sindbaek 2013). Medieval archaeology 
of Mediterranean trade has been slow to evolve. Arguably our 
understanding of the Adriatic Sea region is the most advanced, 
thanks to Sauro Gelichi and his ground-breaking research at 
Comacchio at the seaward mouth of the river Po (Gelichi 
2007, 2010). A thin, largely historically determined narrative 
(unlike the North Sea) exists for much of the remainder of 
the Mediterranean Sea in this era. In essence, this means that 
our understanding rests upon the historical texts, which as I 
have shown in the case of the Adriatic Sea must be interpreted 
critically (Hodges 2016a, 2017).
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Fundamentally, the textual narrative of the Mediterranean 
has been reduced to two binary opposite views: on the one 
hand Fernand Braudel’s thesis based upon the eternal 
trinity of a homogeneous Mediterranean characterized by 
wheat, olives and grapes (Braudel 1949, pp. 236, 441-445), 
and now Horden and Purcell’s opposite view of extreme 
ecological variability based upon micro-regions that do 
not reliably provide subsistence to their populations but 
rather produce unpredictable scarcity and excess. According 
to Horden and Purcell, ecological uncertainty prompts 
constant redistribution and shifting patterns of exchange, 
a possibility facilitated by access to the sea (Horden, 
Purcell 2000, pp. 123-78). Seaports are the lynchpins of 
their Mediterranean interconnectivity. Horden and Purcell 
acknowledge (Horden, Purcell 2000, p. 367) there is 
no obvious way in their model to explain a relationship 
between localized exchange and long-distance trade ex-
cept through the existence of ports. To mediate this issue 
critical for the immediate post-classical period, Cyprian 
Broodbank’s (Broodbank 2013) admirable review of the 
prehistory of the Middle Sea offers important pointers. 
He argues for an understanding of the basin based upon 
riverine corridors which function in small-scale directed 
exchange between regions. Broodbank paints a picture of 
the Mediterranean before it became a cockpit of monothe-
istic world religions and the imposed gridiron of national 
identities and peoples (Broodbank 2013, p. 51). This 
reveals, he contends, a tapestry of traditions as opposed 
to – to cite Jack Davis – «a platter of simplistic models 
of culture history that has passed as common table fare 
in much popular archaeological prose» (Davis 2000, p. 
90). Nuanced in the absence of individuals, as opposed to 
places, with connectivity taken for granted, it is a clarion 
call for any history of the Tyrrhenian Sea region between 
the 7th and 12thc.

Of this Mediterranean post-classical picture (in which the 
role of seaports is a major factor) Horden and Purcell wrote 
as follows: «And we are interpreted as portraying the (Henri) 
Pirenne period as ‘only’ a depression, as ‘a slight dip’, even 
though we explicitly characterize the period as one that makes 
audible the ‘background noise’ of Mediterranean connectivity 
when the ‘strident commercial networks’ are silenced. If we 
use ‘depression’ and ‘abatement’ in portraying the period, this 
should not be taken to mean that we treat such phenomena 
as mere blips. It means simply that – to change metaphor – 
our ‘degree zero’ of Mediterranean exchange is a little higher 
than that of most other students of the period…» (Horden, 
Purcell 2005, pp. 351-2).

What do Horden and Purcell mean exactly? Are they 
contending that seaports continued to exist in parts of the 
Mediterranean [as incidentally David Abulafia implies in 
his monumental The Great Sea (Abulafia 2010, pp. 246-
257)]? Of course, seaports continued to exist on a much 
reduced scale around much of the Mediterranean during the 
7thc and were never to disappear in the (Umayadd-Abbasid-
Fatimid) eastern Mediterranean. This begs the question 
about Mediterranean connectivity between c. AD 700 and 
the rise of the great maritime cities of Pisa and Venice and 
the concomitant extension of East Mediterranean traders 

into the central Mediterranean documented by the Geniza 
archives (cf. Goldberg 2012). Specifically, as it affects this 
Tuscan coastal project did seaports simply disappear as 
active market places in the 7th to 9th-10thc and with them 
maritime trade?

Based upon my earlier archaeological research in south-
ern Italy and in the Adriatic Sea region, I have contended 
that market-based urban communities and ports ceased to 
exist after c. AD 700 in most of Italy (cf. Hodges 2015). 
In a Tuscan context, therefore, Pisa between the 7th and 
10thc should be interpreted as a small dendritic central-
place, possibly no bigger than many periodic and seasonal 
landing-places (or Type A periodic emporia) in the North 
Sea regions at this time (cf. Hodges 2012, pp. 96-100). 
Similarly, I would contend, the ancient Etruscan and 
Roman sanctuary town of Populonia was reduced to little 
more than an elite household – an estate centre – of some 
kind by the 9thc (Gelichi 2017a). Further south, the small 
Roman cabotage port at the mouth of the Follonica lagoon 
known as Portus Scabris was also reduced to a miniscule level 
of maritime activity after the early 7thc. Looking beyond 
Tuscany, to make this point, Rome, in my view, was an ex-
ceptional polyfocal sanctuary, a solar central-place redolent 
with memory of its Mediterranean importance but serving 
only its own community before significant urban changes 
in the early to mid 9thc (cf. Hodges 2012, pp. 4-6; also pp. 
23-25; p. 37 for a discussion of Carol A. Smith’s anthropo-
logical definition; Id. 2015). The southern Tyrrhenian port 
of Naples, on present evidence, was similarly reduced to a 
modest settlement before for mid 9thc. Geographical and 
cultural diversity, function and size all matter in this new 
archaeological mapping of the Mediterranean.

This is not the place to compare and contrast sizes. My 
simple point is that our nEU-Med project has begun by 
grasping that the available archaeological evidence shows that 
a monolithic eternal (post-classical) Mediterranean is simply 
misleading. The Mediterranean after the Roman empire was 
as fragmented around networks as it was before classical 
antiquity. Our task, then, is to discover how our riverine 
corridor running from the Tyrrhenian Sea to the Colline 
Metallifere re-engaged with the Mediterranean after late 
antiquity without an obvious seaport – if it ever did before 
the rise of Pisan hegemony in the later 12th/13thc, and also 
what part, if any, did north European political intervention 
play in the evolution of this sub-region?

2. CONTEXTUALISING nEU-Med. REFLECTIONS 
ON THE ARCHAEOLOGY  
OF CENTRAL ITALY

Piecing together this regional picture of Italy between 
the 7th and 12thc merits a few observations as we embark 
upon the nEU-Med project. Site and landscape categories 
have been often obfuscated and sublimated to the textual 
narrative as the archaeology of post-classical Tuscany has 
lost its innocence. Like the archaeologies of many regions of 
post-classical Europe, a period in which the excavated and 
material remains have now been succeeded by a new period 
in which the history is increasingly defined in terms of a 
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Date North Sea Baltic Sea Mediterranean Sea

c700
Types A & B emporia
Long distance trade based on agrarian 
production

Emporia (A & B) 
Long distance trade based upon 
agrarian production

Emporia only in east Mediterranean Regional 
exchange based on trade partnerships

c800
Emporia based upon investment 
in agrarian secondary products & 
commodities

Emporia based upon prestige goods & 
secondary products & commodities

Emporia in east Mediterranean. 
Trade based upon partnerships enlarged by 
selective Carolingian interventions in Italy

c.850 Regional markets (first towns) based 
upon secondary products & commodities

Emporia based upon prestige goods & 
secondary products & commodities 

Emporia in east Mediterranean. Introduction of 
secondary products & commodities

c1000 Inter-regional trade based upon ports as 
well as regional markets established

First towns replace emporia as  
inter-regional trade based on markets 
established

Towns and ports established in Italy based upon 
regional markets

c1025-50 Revival of European wide trade Revival of European wide trade Revival of Mediterranean & European wide trade
c1100-1200 Integrated European economy Integrated European economy Integrated European economy

tab. 1 – A schematic economic history of European seas: c700-c1200.

reflexive discourse between the texts and the archaeology (cf. 
Francovich, Hodges 2003). Each component part of this 
integrated history, however, is based upon limited chrono-
logical fixed-points and as a result many assumptions. Let 
me review these component parts by way of introduction to 
the nEU-Med project.

Economic context

Coins are virtually absent between the 7th and 11thc and 
rare before the 12thc (cf. Rovelli 2009). In essence, this was 
not a monetary economy in the sense that coinage formed 
an active element in Middle and Late Saxon England, the 
Frankish territories and southern Scandinavia. Indeed, the 
telling absence of hoards, in comparison with the Baltic Sea 
and Irish Sea regions suggests that ingots and other forms 
of moveable values were highly restricted, if not largely 
absent. This absence may well explain the limited material 
culture. Wheel-made pottery production continued after the 
7thc, but on a small scale at highly localized kiln-sites (see 
Vaccaro 2011, pp. 168-231). It is tempting to compare later 
7th-to mid-9th-century production levels to those in Middle 
Saxon England or the Merovingian territories but this needs 
to be confirmed by well-dated deposits. Put another way, 
the explosion of material culture that is evident from the 
second quarter of the 9thc in Italy – in ceramics, metalwork 
and church furniture bears witness to the mediated adoption 
of Carolingian cultural influences (from dining to agrarian 
practices) and, significantly, may be obfuscating the minimal 
scale of 8th to early 9thc materialism (Hodges 2016b). For 
example, 8thc Rome and the dated Benedictine monastery 
of San Vincenzo al Volturno show an emphasis upon monu-
mental investment before a 9thc switch to materialism. Only 
the Po port of Comacchio reveals any emphasis upon material 
remains in the entire Italian peninsula in this period. From 
the mid 9thc until the turn of the millennium, as a result, there 
is increasing investment in the Italian landscape, gradually or 
episodically emulating the pre-800 agrarian circumstances of 
north-west Europe (Hodges 2012). By the later 10thc, with 
the rise of Arab influence in the Tyrrhenian Sea region and 
the steady revival of Byzantine interests (since the mid 9thc), 
Tuscany’s ports swiftly took a new shape. The millennial 
beginnings of Medieval Mediterranean connectivity served 
equally to reinforce economic transalpine connections to the 
dramatically expanding Ottonian economy.

Ports, towns and trade

Long-distance trade in the central Mediterranean col-
lapsed in the earlier half of the 7thc, following a half-century 
or so of steady, if episodic decline. Rome sustained some 
of its maritime connections into the early 8thc, but this 
should not be exaggerated. Other ports – Ravenna amongst 
them – suffered the same economic evisceration. Tuscany 
was no exception. The absence of coinage of any kind must 
surely be highly indicative of the limited scale of commerce 
and accordingly we must envisage early prehistoric levels 
of coastal trade until at least the mid 9thc. The study of the 
ceramics from Portus Scabris plainly confirms this picture. 
A few sherds of Early Medieval date were found in the 
salvage excavations implying small-scale coastal trade on 
occasions. There was no Type B emporium of the kind 
found at Comacchio at the mouth of the Po river and 
best known in their planned form in North-West Europe 
from the later 7thc onwards. Pisa, for example, was only 
re-established in the later 10thc and initially on a small 
scale as a Tyrrhenian emporium (Meo 2013). Quite what 
form Amalfi, Gaeta, Naples and Salerno took from the 
9thc remains to be determined, but none of these certainly 
matched the immense scale of economic activity of North 
Sea emporia such as Dorestad or London, and their best 
parallel may be the more limited, though managed emporia 
in the western Baltic at Haithabu, Kaupang and Ribe. This, 
therefore, begs the question of so-called landing-places/
Type A emporia – coastal embarkation sites occupied on 
an episodic, periodic or seasonal basis. The textual sources 
indicate the existence of Type A emporia as properties of 
aristocratic/royal/monastic households (cf. McCormick 
2001, p. 420; Petralia 2005; Marazzi 2014). As no 
landing place has been excavated in Italy, it is a matter of 
hypothesis whether these were for occasional long-distance 
trade in certain products, or for specific operations such as 
the acquisition of sea-fish to serve monastic dietary culture 
(cf. Hodges forthcoming a).

Change came in the later 10thc. Metropolitan Palermo 
surely made a major impact upon Tyrrhenian Sea commerce 
after c. AD 900, but the economic revival is still difficult to 
define closely (Molinari 2015). The excavations at Butrint 
in the southern Adriatic Sea region provide a cornerstone for 
Byzantine investment in maritime trade and urban renewal. 
In the later 10thc the Byzantine coastal administrative centre 
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outside the old town was abandoned in favour of the town 
with renewed fortifications. Centralized investment followed 
by stages during the early 11thc, marking a key moment in the 
Empire’s effort to reassert its political and mercantile author-
ity in the central Mediterranean (Hodges 2016).

Rural settlement

Much has been written about Early Medieval Italian 
rural settlement, especially in Tuscany (cf. Francovich, 
Hodges 2003; Bianchi 2015a). Some essential facts 
are emerging. First, the early Middle Ages in Italy as in 
most parts of western Europe was characterized by severe 
demographic decline in the 6th to 7thc and gradual popula-
tion growth thereafter, accelerating from the turn of the 
millennium onwards. The causes of the decline – civil 
unrest, economic, climate perturbations, plague – are the 
subject of continuing debate. Concurrent with this decline 
was the transformation of large tracts of the countryside 
into what Devroey colourfully described as a green ocean 
(Devroey 2003, pp. 28-32). Palynological studies are 
showing that this ‘ocean’ was rolled back by stages from 
the later 9th or 10thc onwards. Second, very little is known 
about the archaeology (as opposed to the art and architec-
tural history) of elite or rural administrative settlements. A 
number of monasteries in Italy has been excavated which 
show a consistent pattern (cf. Gelichi 2017b; Gibson et 
al. 2017; Hodges, Leppard, Mitchell 2011). These were 
small nucleated settlements with minimal material culture 
before, in certain cases, with royal patronage they became 
proprietary monasteries, investing in monumental grandios-
ity in the late 8th or early 9thc. During the early to mid 9thc 
these settlements shifted strategy to invest in production, 
engaging donors in their support in order to expand their 
territorial footprints (cf. Hodges 2012, pp. 81-89). The 
‘intermezzo’, as Joachim Henning called it, ended in the 
later 9thc, after which monasteries competed with secular 
forces (Henning 2007, p. 21).

Third, many peasant settlements have been investigated 
in Italy. The pattern of their post-classical evolution remains 
to be refined, but is generally clear. In Tuscany as in many 
parts of Italy there was a shift to hillside and hilltop settle-
ments in the later 6th to 8thc, deserting low-lying ground. 
These new villages comprised simple post-built structures 
on terraces with few other associated structures. Village sizes 
were probably small, restricted to four to six dwellings before 
the mid 9thc. Although poorly dated by early iterations of 
carbon 14, it seems likely that the material culture com-
prised small amounts of ceramics including portable ovens 
and minimal quantities of iron or other commodities. This 
model has now been mediated by the discovery of small, 
single dwellings in western Tuscany (cf. Vaccaro 2011, pp. 
168-231; Id. 2015, pp. 223, 225). Change occurred in the 
mid to later 9thc as Giovanna Bianchi (Bianchi 2015a) has 
demonstrated in western Tuscany, for example, often with 
the creation of village fortifications, the frequent insertion 
of seigneurial dwellings, the presence of silos (storage pits) 
and granaries for storage and the gradual presence of more 
commodities (Bianchi, Grassi 2012). Dating this transfor-
mation of village life merits more precision using carbon 14 

samples as coins are absent. Nonetheless, it is evident that 
at some point after the mid to later 9thc the management 
of agrarian production altered significantly. Eighth-century 
villages like Miranduolo (Valenti 2008) and Montarrenti 
(Cantini 2003), as best can be defined, practised a primitive 
subsistence economy which was overhauled in the 9thc with 
the probable introduction of crop rotation for cerealization 
that had been a driving force on Carolingian estates, and 
a concomitant secondary products revolution (Hodges 
forthcoming b). This agrarian reform, possibly taking its 
elemental form from the late 8thc Carolingian reforms (the 
‘correctio’) (Hodges 2012, pp. 131-36), clearly pre-dated the 
text-based phase of incastellamento of the period c. 925-1000 
when many Italian village communities were granted lease-
hold rights. The texts appear often to confirm pre-existing 
settlements in legal language as the productive capacity of 
the villages had become sustainable. Villages then evolved 
by stages over the following two centuries, with hierarchies 
of settlements bound increasingly to elite estates yet with 
peasant households able to construct fine dwellings and 
amenities by the 12thc.

3. CASE STUDY: THE SIENA PROJECT  
IN THE MAREMMA (fig. 1)

The Siena University archaeological project in the 
Maremma needs no introduction thanks to the many publica-
tions of Riccardo Francovich and Giovanna Bianchi as well 
as their students. The nEU-Med project (2015-20) builds 
upon past research and brings together a combination of new 
research by archaeologists, environmentalists, metallurgists 
and historians to focus upon this 20 km. long corridor be-
tween the metal-bearing Colline Metallifere behind the 11th-
century commune of Massa Marittima and the Tyrrhenian 
Sea at Portus Scabris. This sub-region is characterized by 
primary resources, such as woodlands, pasture, lagoon and 
coastal salt-works, and in addition is noted for the presence 
of metal-bearing deposits rich in mixed sulphides that can 
be mined for silver and was indeed used for minting coins 
by the late 12thc in the principal town of this sub-region, 
Massa Marittima.

The nEU-Med projects comprises three inter-connected 
investigations:
– The environmental history of the Pecora and the Cornia 
valleys and associated sites
– Three excavations – primarily, Vetricella, close to the line 
of the ancient Via Aurelia, Carlappiano – a (salt-working) 
site on the coast, and the deserted medieval mining village of 
Cugnano in the Colline Metallifere. In addition, a study has 
been made of the Portus Scabris ceramics found in underwater 
salvage excavations.
– The metallurgy of silver coins from northern Italy (prin-
cipally Tuscany) between the 9th and 12thc to determine the 
source of their silver.

In 2016 we undertook two months of extensive excava-
tions at Vetricella following earlier small-scale trenching 
which was previously considered to be a proto-castle (cf. 
Marasco 2009, 2013).
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fig. 1 – A schematic plan showing the location of the nEU-Med re-
search are, the riverine corridor of the Percora and the principal sites 

mentioned.

The new excavations (2016) show that Vetricella had (at 
least) four major periods and many minor periods of activity. 
The preliminary interpretation of these periods is as follows:
– A Lombard and perhaps an early Carolingian period 
coastal site.
– A central tower enclosed by three compass-created concen-
tric triple ditches dating to the late 9th and 10thc.
– A 10th-century stone tower but no longer surrounded by 
ditches. Cemetery and iron forges were established.
– Early 11thc: small timber structures. Was the tower still in 
use or demolished? Cemetery and forges still being used.

This volume reviews preliminary reports on each of these 
new archaeological and environmental initiatives.

The new evidence raises a number of questions which 
will prompt further investigations over the next three years. 
These can be summarized as follows:
1. Environmental research shows that the Pecora valley ex-
perienced a significant transformation between the later 9th 
and 11thc. The river was probably canalized in this period and 
concurrently new crops including chestnuts and olives were 
introduced. These changes appear to have begun with the 
creation of an elite or administrative site at Vetricella, lying 
between the line of the Via Aurelia and the inner, east site 
of the Follonica lagoon.
2. The settlement pattern experienced several iterations 
between the 7th and 12thc (fig. 2). First, Portus Scabris appears 
to have largely vanished as a cabotage port during the 7thc. 
Second, it appears likely that Vetricella was established as a 
small ‘landing-place’, but its purposes are yet to be defined. 
The absence of globular amphorae and other imported 
goods are noteworthy. Third, later in the 9thc (defined by 
carbon 14 dates) Vetricella became an elite administrative 

site with an unusual and distinctive architectural form. 
The apparent absence of associated buildings, such as ac-
commodation for a retinue, workshops, a church, as was 
found in the contemporary Byzantine lagoon-side regional 
administrative centre at Butrint (Greenslade, Hodges 
2013), suggests its purposes were more limited. Its likeliest 
purpose was to administer, at a transport nexus, metal 
productive and processing activities in the immediate area, 
although it cannot be ruled out that it was a toll station of 
some kind (cf. Middleton 2005). The subsequent archi-
tectural transformation of the administrative site with the 
associated presence of numerous coins is intriguing. The 
material culture, exceptionally rich as it is, offers almost no 
hint of any Mediterranean connection. Globular amphorae 
and pietra ollare are absent, for example. Indeed, given the 
proximity of the Tyrrhenian Sea, imported finds are notably 
few. The first forges appear to have been established on the 
north side of the site in this period, while on the south side 
a cemetery was created, possibly close to a small mausoleum. 
The forges are presumed to have produced the voluminous 
amount of metalwork (knives, horse-gear, tools, locks, etc) 
found during the excavations. Fourth, Vetricella in the early 
11thc, with the revival of Mediterranean maritime trade, the 
rise of Pisan sea-power, the expansion of urban functions 
in neighbouring Massa Marittima and increasing village 
productivity, took a new form which lasted for a genera-
tion or possibly two. It is not yet clear whether the earlier 
administrative buildings were demolished or removed and 
replaced by undistinguished post-built structures. The 
forges and cemetery continued to be in use. The shift from 
a limited administrative central-place to a production site 
needs to be explained. It is equally unclear how this relates 
to evolution of neighbouring hilltop villages like Scarlino 
(Marasco 2008). By the mid 11thc, a place now three to 
four hundred years old was abandoned.
3. The metallurgical study of the coinage has finger-printed 
several difference sources for the silver used in northern 
Italy’s early medieval silver coins, including Harz Mountain 
sources, but none appear to have been using Colline 
Metallifere silver.

fig. 2 – A model proposing the changing functions of the site of 
Vetricella.
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4. AIMS FOR nEU-Med

Over the next three years the opportunities provided by the-
se important discoveries should be the platform for much more 
detailed research. Some aims, however, are already evident:
1. The chronology of excavated sites in this region needs 
refining based upon c14 dates. Multiple carbon 14 dates 
from single contexts with a Bayesian statistical analysis are 
now needed.
2. The Roman impact on this region needs to be reviewed. 
Was there an imperial estate occupying this area, as some 
have suggested? If so, what was its history? What were the 
topographic relationships between Portus Scabris, the main 
Roman port and the Via Aurelia?
3. Vetricella begs many questions. Establishing its strati-
graphical and structural history is extremely important to 
the nEU-Med project, as well as its changing sub-regional 
contexts. Several historical questions can then be asked. What 
were its functions? Was it a ‘landing place’ and if so, controlled 
by whom? Was it an administrative centre managing metal-
processing or tolls or no more than an unusual transit site? How 
is its unusual architectural rhetoric in period 2 to be explained? 
What was its relationship to the Mediterranean and how can 
its connections to the Colline Metallifere be demonstrated? 
Only stratigraphic excavations with precise dates will answer 
these questions. Once defined, careful textual analysis will be 
required to situate this place in a larger historical narrative.
4. Plainly more information is needed about the mining 
practices of the Colline Metallifere villages, and equally di-
stinctive trace elements of the minerals acquired there must 
now be defined.
5. On a larger scale, there remains an intriguing range of 
questions to be asked about extra-regional forces – either 
from northern Europe or from the Mediterranean. These 
questions call for more understanding of data acquired over 
the past decades at key centres like Lucca and Pisa, as well as 
of the pattern of coins and hoards from all areas – including 
Corsica and Sardinia – around the Tyrrhenian Sea.

What remains clear after the first two years of this 
project is the scope for reviewing major narrative themes in 
Mediterranean history using multi-disciplinary archaeolo-
gical and environmental means. While cautioning ourselves 
that much of the micro-histories about the rise of lordship in 
this region is about to be re-appraised, nonetheless, if we can 
finally identify precise chronologies the project will not only 
provide a window on the Mediterranean and the Tyrrhenian 
Sea, in particular, but also substantially do justice to Riccardo 
Francovich’s vision of rewriting the early history of Tuscany.
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Abstract
This article offers an introduction to the nEU-Med project, situa-

ting it within the context of the archaeology of Early Medieval Italy. It 
provides a model for the changing function of the sites in the Pecora 
and Cornia valleys between the 7th and 12thc, following the first season 
of field research in 2015-16.
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CHANGING LANDSCAPES IN THE COLLINE METALLIFERE  
(SOUTHERN TUSCANY, ITALY): EARLY MEDIEVAL PALAEOHYDROLOGY  

AND LAND MANAGEMENT ALONG THE PECORA RIVER VALLEY

1. INTRODUCTION

One of the most important aspects of geoarchaeological 
research is the modelling of the landscape evolution in the 
past (Van Andel 1994; French 2003). Landscape changes 
are investigated coupling the paleoenvironmental signal 
coming from geological records such as sediments and soils, 
and the biological signal coming from the proxies found 
within the geological record itself. Finally, stratigraphy and 
geochronology provide the sequence of events which occurred 
both before, during and/or after the settlements.

Therefore, sedimentology, stratigraphy, geomorphology 
and palaeopedology are the main branches of earth science 
that provide sets of information about palaeoenvironmental 
settings and their evolution through time and space.

This kind of analysis area is a useful archaeological tool as 
well, providing the information needed for a more extensive 
geoarchaeological approach at the regional and site level. 
In fact, archaeological observations are usually limited to a 
site environmental approach with little regard to meso- and 
macro-scale landscape dynamics (French 2003; Rapp, Hill 
2006; Goldberg, Macphail 2006).

In this context, river valleys have strongly influenced the 
strategies of the populations for exploitation of the inland 
slopes and valley floors, the latter being a natural migration, 
commercial and communication paths or due to factors such 
as the availability of water, favourable topography, presence of 
“soft” soils and suitable areas for settlements and productive 
activities.

The Pecora river offers a unique chance to reconstruct the 
fluvial landscape before and during the Early Middle Ages 
in this Mediterranean area and to evaluate the influence of 
human impact on the environment of the river basin due to 
its proximity to the medieval archaeological site of Vetricella 
(Marasco et al. this volume). The importance of this area is 
also marked by the presence of fiscal and public estates from 
the mid-9thc AD network of earlier settlements (Hodges, 
Bianchi; Collavini in this volume). A new environment 

became suitable for productive large kernelled crops as well 
as fruit tree growing, serving the landlords’ will to achieve 
the highest production of any possible lands and to optimize 
surpluses from their estates (Buonincontri et al. 2015, 2017).

Thus, the main objective of this work is the reconstruction 
of the changes which occurred to the alluvial environments 
and dynamics, including channel patterns, at the scale of 
the river basin. As explained further on in this work, the 
investigations carried out in the distal reach provide strong 
constraints for the evaluation of the changing dynamics in 
the mid- and upper reaches of the Percora valley. Therefore, 
unravelling the changes in the landscape and river dynamics 
at such macro-scale, that is the whole valley system, provides 
information about the effects of and relationships between 
human behaviour (land use) and environment.

2. STUDY AREA AND ENVIRONMENTAL 
BACKGROUND

2.1 Geological and Geomorphological background

The Pecora river basin extends between the towns of 
Follonica to the SW and Massa Marittima to the NE with a 
catchment of about 250 km² (fig. 1). The bedrock of the basin 
is mainly made of Cretaceous marine shales and limestones 
belonging to the Ligurian lithostructural Units (“Argille a 
Palombini Fm.”, Ispra 2002) that rest uncomfortably on 
the massive Triassic limestones belonging to the Tuscan li-
thostructural Units (“Calcare Cavernoso Fm.”, Ispra 2002). 
The unconformity is related to the eastward migration of 
compressional tectonic movements until the Early Miocene. 
At the end of the Miocene the area underwent a vertical uplift 
and the onset of continental conditions are testified in the 
area by the presence of thick alluvial fan conglomerates of the 
Messinian age (“Conglomerati di Monte Bamboli Fm”, Ispra 
2002). Marine transgression occurred during the Pliocene, 
although in the Pecora basin the associated sediments (“Argille 
Azzurre Fm.”, Ispra 2002) are not present due to erosion.

The area is known also as part of “Colline Metallifere”, 
a mining district exploited in the last three thousand years 
(Lattanzi et al. 1994 and ref. therein) for ore deposits of py-
rite, Fe, Cu-Pb-Zn, Ag, Sb, Hg, Sn and Au. Their occurrence 
is related to hydrothermal fluids circulating along extensional 
faults that affect the bedrock following the emplacement of 
Plio-Quaternary magmatic bodies (Benvenuti et al. 2009).

The definitive emersion of the area is recorded during the 
Quaternary period with the deposition of a complex of conti-
nental Unconformity Bounded Stratigraphic Units including 
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alluvial fan, fluvial and Calcareous Tufaterraces and barrages 
(Benvenuti et al. 2009). The present-day hilly landscape is 
mainly controlled by selective erosion and fluvial dynamics 
with formations of steeper slopes on the harder pre-Miocene 
and Miocene bedrock and wide, flat alluvial and Calcareous 
Tufa terraces along the valleys. Moreover, karst processes 
deeply influenced landscape evolution as indicated by the 
presence of wide coalescent doline depressions, karst springs 
(i.e. “Le Venelle” and “Aronne”, fig. 1) and related depositional 
environments. The evolution of the present-day drainage net-
work is controlled by tectonic uplift coupled with Quaternary 
climatic changes through alternating phases of fluvial incision 
and aggradation, river captures and terrigenous and carbo-
nate deposition (Benvenuti et al. 2009). The historical and 
present-day slope and river dynamics are mainly controlled by 
land use and hydraulic regulations (fig. 1). In this paper we fo-
cus on the early medieval fluvial landscape evolution including 
continental carbonatic depositional environments. The latter 
is characterised by Calcareous Tufa (CT from now on) sedi-
ments characterized by physio-chemical and microbiological 
carbonate precipitation by fluvial and spring-fed fresh and cool 
water carbonates, generally restricted to localized karstic areas 
(Ford, Pedley 1996; Pedley 2009; Capezzuoli et al. 2014). 
The typical landscape associated with the deposition of CT 
is formed by terraced flat palustrine environments bound by 
barrages and waterfalls. Such landscapes were widely present 
along the Pecora and the Le Venelle-Ferriere tributary (fig. 1).  
CT deposition is usually associated with the presence of 
carbonate-rich waters and humid and warm phases since CO2, 
necessary for CaCo3 dissolution and precipitation, is normally 
enriched under forest cover and the associated soils. However, 
human activity, namely deforestation, agricultural practices 
and drainage regulations, is the main factor that triggers their 
depositional decline in proto-historical and historical times 
(Goudie et al. 1993).

2.2 Climate and vegetation

According to the weather station of Follonica (4.34 m a.s.l., 
UTM 643775 E, 4753770 N, data source http://www.sir.to-
scana.it/), the area is characterised by a Mediterranean climate, 
with an average minimum temperature of 3.1°C during the 
coldest month (25 years observations) and an average annual 
precipitation of 592 mm (observed over 80 years). Arable crops, 
vineyards and olive groves are present in the flat valley floors 
and/or on the gentler slopes. The evergreen sclerophyllous 
forest, dominated by Quercus ilex L. with Arbutus unedo L., 
prevails on the steeper slopes of the Pecora river basin. Small 
stands of deciduous broadleaved species, such as Q. cerris L., 
Q. pubescens Willd., and Fraxinus ornus L. are sparse, whereas 
the deciduous oak forest, dominated by Q. cerris L., is located 
only on the cooler north-western slopes of the basin.

3. MATERIALS AND TOOLS

3.1 Sedimentology and Geomorphology

The investigations have been mainly carried out in a reten-
tion basin excavated ca. 500 m to the NW of the Vetricella 
site (fig. 1) on the hydrographic left of the Pecora river. The 

fig. 1 – Geological and geomorphological sketch of the studied area. 
Legend: 1) Localities cited in the text (1-Pian del Padule; 2-Padule del 
Moreta; 3-La Cascata; 4-Le Venelle Spring; 5-Aronne Spring); 2) Arti-
ficial levees; 3) Pecora river palaeochannels; 4) CT barrage; 5) Artificial 
channles; 6) Fluvial scarps; 7) Pecora and Le Venelle-Ferriere rivers 
and major tributaries; 8) Alluvia fan; 9) Lagoonal deposit reclaimed 
after1950; 10) Beach deposit (Holocene); 11) CT (Holocene); 
12) Unactive alluvial deposit (Late Pleistocene-Holocene); 13) Active 
alluvial deposit (Late Pleistocene-Holocene); 14) CT (Late Pleistocene); 
15) Polygenic conglomerates (Messinian); 16) Macigno Fm (Upper 
Oligocene – Lower Miocene); 17) Argille a Palombini Fm (Upper 
Cretaceous – Paleocene); 18) Calcare Cavernoso Fm (Upper Triassic).

retention basin is c. 400 m long parallel and c. 100 m wide 
perpendicular to the Pecora river. The works started in 2015 
and ended in 2016. During the excavations our research group 
was granted special access to these sections thanks to the kind 
collaboration of the “Consorzio di Bonifica 5 Toscana Coste” 
and the “Soprintendenza Archeologia, Belle Arti e Paesaggio 
per le Province di Siena, Grosseto e Arezzo”. The excavations 
allowed the observation of a sedimentary section, around 
8 m thick, cutting the alluvial terrace on top of which is 
located the Vetricella site (Section E, fig. 1) and c. 3 m thick 
sequence perpendicular to the river flow direction (Sections 
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NW, figg. 1 and 2). The outcropping sequence was analysed 
in the field, drawing the sedimentological characteristics in 
terms of facies analysis following the method proposed by 
Miall (1996). Samples of sediments were taken for routine 
analysis whereas charcoals were sampled both for radiometric 
dating and anthracological analysis. Facies analysis allows 
the reconstruction of the depositional environment starting 
from the sedimentological characteristics (grain size, com-
position, shape of clasts, internal geometry and fabric) or 
lithofacies that indicate the flow dynamics; lithofacies are 
in turn grouped into associations or architectural elements 
that correspond to the characters of the internal depositio-
nal environments. Finally, the associations of architectural 
elements and the presence of bounding surfaces allow the 
definition of fluvial models or styles that correspond to the 
river dynamics and associated landscape.

To establish the relationships of the observed sedimentary 
characteristics within the valley, further investigations have 
been carried out along the thalweg. In the studied area the 
River Pecora is confined downflow within artificial levees 
and the river is hanging on the floodplain; this prevents the 
observation of the sediments. Upflow, the thalweg is downcut 
within the floodplain sediments allowing the description of 
further sedimentary sections. The analysis was also coupled 
with geomorphological investigations along the Pecora basin; 
these have been carried out in the field and in the laboratory 
by remote analysis of colour and black and white multitem-
poral aerial photos, spanning from 1954 to 2016. Moreover, 
the imagery was integrated with a highly detailed Digital 
Terrain Model derived by LiDAR and 10 m DTM. All the 
remote images and topographic models are available from 
the Regione Toscana Environmental Agency (http://www.
regione.toscana.it/web/geoblog/-/open-geodata).

The geomorphological mapping was carried out following 
the guidelines of the Italian National Geological Survey for the 
1:50,000 scale geomorphological maps of Italy (Ispra-Apat, 
1994). Punctual, linear, polygonal landforms and related 
deposits are classified according to the prevalent geomorphic 
process (i.e. superficial running water, gravity, karst, anthropic 
etc.). The field and remote maps have now been digitalized in 
the ArcGIS© environment and the features classified within 
a geodatabase structured following the adopted legend.

3.2 Charcoal

The abundance of charcoal within the sediments is the 
result of the incomplete combustion of plant vegetation 
(Forbes et al. 2006). Usually, it is difficult to establish the 

source and the formation processes leading to the creation 
of the charcoal assemblage. The main source is generally 
forest fires naturally ignited or fired by humans in relation to 
anthropogenic activities (Pyne, Goldammer 1997; Moore 
2000). The possible provenance of charcoals from nearby 
human-related contexts, such as archaeological sites or char-
coal kilns, must also be taken into account when interpreting 
the charcoal record. Furthermore, in cases of forest fires, 
topographic conditions can influence the dispersion and 
deposition of charcoal during and after afire (Clark 1988; 
Thinon 1992; Scott et al. 2000).

In the case of Pecora river, bedforms were characterised 
by the abundance of very fine to very coarse charcoal. In 
the Section NW, 23 sediment samples were collected at dif-
ferent levels, ranging from 500 to 2390 ml of volume. The 
samples were firstly air-dried and weighed, and successively 
wet-sieved through two sieves with 1 and 0.4 mm mesh-size. 
Charcoal concentration and taxonomical identification were 
preliminarily performed for charcoal remains larger than 1 
mm. Smaller charcoal fragments were excluded since they are 
usually not suitable for taxonomical identification and cannot 
provide information on past forest composition (Robin et 
al. 2014). Charcoal concentration is expressed as specific 
anthracomass (SA) in milligrams of charcoal per kilogram 
of dried sediment (Talon 2010). Specific anthracomass is 
calculated per sample layer (SAL).

Taxonomical identification was carried out with an 
incident light microscope at a 100×, 200× and 500× magni-
fication and supported with wood anatomy atlases (Abbate 
Edlmann, De Luca, Lazzeri 1994; Schweingruber 1990; 
Vernet et al. 2001) and the reference collection at the 
Dipartimento di Agraria, Università di Napoli “Federico II”. 
Charcoal fragments were identified at the species or genus 
level for the most part, thanks to their good preservation, 
whilst for only a few poorly preserved fragments (bad pre-
servation or vitrification) the identification was possible at a 
family level, or no identification was possible at all.

4. DATA

4.1 Sedimentology and Facies analysis

The retention basins allowed the observation of 4 sections 
and the presence of 4 well distinguishable Stratigraphic Units 
(US) separated by important sedimentary unconformities 
(fig. 3).

Here, we mainly describe and discuss the palaeochannel, 
c. 50 m wide and 3 m deep, observed along a section (NW 

fig. 2 – The NW section studied within the retention basin (for location see fig. 1). The US numbering follows the description in the text whereas 
the asterisks indicates the radiocarbon dates on charcoal samples.
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section) perpendicular to the Pecora flow direction excavated 
within a retention basin (figg. 1-2). The section is located 
in the distal reach of the Pecorariver where the thalweg is 
regulated by artificial levees and the landscape opens into a 
wide flat floodplain. The current geomorphological setting 
is the result of the reclamation of the wide lagoonal and 
swampy system that characterised the area at least until the 
beginning of the 19thc, as is also indicated by the Maps of the 
CatastoLeopoldino available for the area (http://www502.
regione.toscana.it/castoreapp/). Up valley the watercourse 
is not regulated and becomes suddenly incised within the 
floodplain. The incision increases up to 10 m in the upper 
reach where the CT characterises the landscape with wide 
flat terraces alternated with barrages.

4.1.1 US1
US1 is made of massive to laminated, bioturbated, hori-

zontally bedded greyish clays (Fm, Fl; Miall 1995), with rare 
sandy-silty lenses and blankets (Sm, Sh; Miall 1995). Rare 
vegetal fragments (woods, leaves) and charcoals are present. 
The overall sedimentary characteristics are typical of a very 
low-energy lagoonal environment, perennially flooded as 
indicated by the lack of any pedogenetical evidence.

A clear erosional unconformity cuts US1 on top. The 
unconformity is undulated and corresponds to a channel 
system more than 8 m deep that shows a planar geometry 
parallel to the river flow. This unconformity is buried under 
US2 (figg. 2-3).

4.1.2 US2
US2 is separated by a minor unconformity and characte-

rised by different facies associations (US2.1 and US2.2). 
US2.1 is made of trough and planar cross-bedded, or massive 
sands and silts (Sp, St, Sh, Sm) with very rare polygenic 
fine gravels and very thin muddy lenses (Fm). The gravels 
represent the lithologies of the Ligurian and Tuscan Units 
outcropping in the catchment area. The facies association, 
mainly made of downstream accretion and sandy bedforms 
with minor floodplain architectural elements, are typical of 
a deep sand-bed braided river.

A minor unconformity is in turn buried under US2.2 se-
diments. They are packed, fine to coarse-grained, subrounded 
to rounded trough cross-bedded or massive, poorly sorted 
gravels (Gt, Gh, Gm) with abundant sandymatrix. The gravels 
are polygenic and represent all the Ligurian and Tuscan Units 
present in the drainage basin. The architectural elements made 
of gravelly bedforms indicate massive sedimentation within a 
multi-storey channel typical of a shallow gravel-bed braided 
river (Miall 1995). US2.2 constitutes the uppermost part of 
the alluvial terrace whose top surface is at a maximum elevation 
of about 5 m above the present-day thalweg and floodplain 
and gently sloping to the south,where the site of Vetricella is 
located. US2.2 is also weathered on top by a polycyclic, red-
dish, strongly leached argillic soil (Alfisol, Usda 2015, fig. 4).

4.1.3 US3
On the N section a ca. 4 m deep channel cuts both US2 

and US1. This channel is filled by US3 sediments and, in 
turn, is cut by a further weakly undulated and shallower 
channel filled by US 4 sediments (figg. 2-3).

fig. 3 – The US observed within the retention basin and described in 
the text. Bold lines are the main unconformities, dotted lines represent 

the minor unconformities.

US3 is made of loose planar cross-bedded, poorly sorted, 
rounded to subrounded fine to coarse-grained gravels (Gp), 
variable amount of sandy matrix. Minor planar or low angle 
cross-bedded sands (Sp) and lenses and blanquets of massive 
to finely laminated silts and clays (Fm, Fl) are also present. 
The composition of the gravels also include rare clasts of CT 
and rare charcoal fragments. The facies association is typical 
of a gravel-sand wandering to meandering river (Miall 1995) 
with a westward lateral accretion of gravelly and sandy bars 
and filling of abandoned channels.

4.1.4 US4
US4 is composed of loose, unsorted, trough crossbedded 

to massive, fine to medium-grained, rounded to subrounded 
gravels (Gt, Gh), locally matrix supported (Gsm). Minor 
trough cross-bedded or massive sands (St, Sh) and lenses 
and blanquets of massive to finely laminated silts and clays 
(Fm, Fl) are also present. The gravels are made of very 
abundant clasts of CT, locally, filling entirely smaller chan-
nels. The bedforms are also characterised by the presence of 
very abundant fine to very coarse charcoals, both scattered 
within the sediments or concentrated along the base of the 
beds. The faciesassociation, made of fine gravelly and sandy 
downstream accretion and mass flows bedforms with minor 
floodplain sediments are typical of a distal shallow gravel/
sand-bed braided river environment. The same sediments 
filling smaller channels have also been observed a few tens 
of metres downflowalternated to laminated clays and silts, 
weakly weathered by palaeosols with root tracks (fig. 4) typical 
of shallow swampy or lagoonal environment.

Although the sedimentary characteristics of US4 are ho-
mogeneous, a further subdivision has been made on the base 
of the presence of minor unconformities: US4.1 is observed 
in the western part of the section that buries a shallow and 
almost flat unconformity that cuts both the US1 and the US3 
sediments. US4.2, towards the east, fills a deeper channel cut-
ting entirely into the US3 sediments. US4.2 also represents 
the thicker sub-unit suggesting that this is the most important 
depositional phase. Finally, both US4.1 and US4.2 are cut by 
a further very shallow and slightly undulated unconformity 
buried under US4.3 sediments.

4.2 Chronology

The whole palaeochannel filled with US3 and US4 
sediments is the last sedimentary event recorded in the suc-
cession investigated in the retention basin. For this reason, 
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fig. 4 – A) The unconformity affecting the basal US1 sediments filled by US2 sediments subdivided into two minor sub-units. US2.2 is wea-
thered by a reddish palaeosol on top. B) Angular, unsorted, polygenic gravels of the US2.2 unit. C) The almost monogenic composition of the 
US4 gravels and sands made of clasts coming from the erosion of the CT. D) Root tracks and weakly developed palaeosols affecting the shallow 

swampy or lagoonal deposits entered by the US4 sediments.

it has been investigated also to assess its chronology and 
the sedimentary changes observed. This was made through 
radiocarbon dating of the abundant charcoals found mixed 
with the sediments. Preliminary results (fig. 2; tab. 1) show 
that the US3 sediments were left at least until 787-471 CAL 
age BC (Sample Fi3497) whereas the filling of the upper 
palaeochannels (US4) can be dated between 660-779 CAL 
age AD (US4.1, Sample Fi3554) and 1150-1290 AD (US4.3, 
Sample Fi3451).

4.3 Sediment charcoal analysis

Sediment charcoal analysis was preliminarily carried on 
14.5 litres of sediment from 13 samples, with ca. 19.4 g of 
extracted charcoal. The samples were collected from US4, 
characterised by braided shallow channel (sub-units US4.3 
and US4.2) and braided sheet channel (sub-units US4.1; 
Table 1). The sample 1.3 collected in US4.1 was found to 
be sterile.

To assess the taxonomical information, 191 charcoal frag-
ments were preliminarily analysed allowing the identification 
of 17 taxa. The results of the taxonomical identification, 

together with the SAL and the radiocarbon dating, are 
presented for each sample in the diagram (fig. 5). The main 
identified taxa useful to reconstruct the forest types, such as 
Alnus, Erica, F. cf. oxycarpa, F. cf. ornus, Q. cf. cerris, Q. cf. 
ilex, Salix, and Ulmus are presented in detail, whilst other 
identified broadleaved deciduous taxa (Fraxinus, Maloideae, 
Monocotyledon, Prunus, and Quercus) are grouped under the 
definition “Other broadleaves”. Calculations and percentages 
are based on the charcoal frequencies (number of identified 
charcoal remains per sample). To better highlight the vege-
tation changes in the record, key taxa have been grouped 
based on their ecological significance.

Among the identified taxa, deciduous broadleaved trees 
prevail on the total of the charcoal remains. Ulmus is the 
most attested (23%), followed by Alnus (7.3%), F. cf. oxycar-
pa (6.8%), Q. cf. cerris (5.8%), Salix and F. cf. ornus (3.7%). 
Among sclerophyllous evergreen taxa, Erica (4.7%) and Q. 
cf. ilex (2.1%) are attested. Other broadleaves constitute 
25.7% of the total. Unidentifiable charcoals (because of 
bad preservation status or vitrification) constitute 13.1% 
of the total.
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5. DISCUSSION

Paleoenvironmental reconstruction of fluvial landscapes 
along the Pecora river valley was made possible by an integrated 
sedimentological, geomorphological, stratigraphical, geochro-
nological and charcoal analysis. In particular, the sections 
opened in the retention basin along the distal reach of the 
Pecora river allowed a detailed modelling of the sedimentary 
history along the valley and its relationships with the changing 
environment in the upper reach of the drainage basin.

The older depositional environment (US1) is characterised 
by clayey sediments deposited within a stable palustrine/lago-
on environment with no evidence of palaeosols or arrival of 
coarse-grained sediments. Such an environment can be related 
to a marine high-stand during periods of warm and wet cli-
matic conditions, possibly associated with the Last Interglacial 
(Coltorti, Pieruccini 2006). US1 is abruptly cut by a major 
unconformity buried under US2 sediments. They are coarse-
grained gravels and sands deposited in a high-energy fluvial 
environment typical of deep and shallow gravel and sand-bed 
braided rivers (Miall 1995). These sediments form an alluvial 
fan whose top surface is gently sloping to the south. US2 in-
dicates an environmental change with an increase in gravelly 
bedload and the formation of a braidplain. This environment 
is associated with a wide alluvial fan filling the earlier lagoon. 
This phase can be linked to the onset of cool and arid climatic 
conditions typical of the cooler stages of the Last Glaciation 
that enhanced the production of debris from denudated slopes 
driving the sedimentary aggradation of the valley floors. The c. 
120 m sea level fall due to the cool climatic conditions shifted 
the coastline to the south. The climatic amelioration at the 
beginning of the Holocene, due to the abrupt bedload decrease 
together with the rapid sea-level rise, enhanced the capacity 
of the river system to downcut the valley floors (Coltorti, 
Pieruccini 2006). Therefore, the previous alluvial fan forms 
an alluvial terrace where the Vetricella site is located, that in its 
apical part is c. 10 m high on the present-day thalweg.

A single channel, up to 3 m deep, cuts both the US1 and 
US2 and is filled by US3 sediments. These are gravels and 
sands with facies associations typical of a gravel-sand wan-
dering to meandering river with the formation of point-bars 
and swamps along the valley floor following meander-cuts. 
The gravels, finer-grained than US2, are made of lithologies 
belonging to the bedrock of the basin and by scarce clasts 
deriving from the erosion of CT. This composition suggests 
that the CTsystems, present in the mid- and upper reaches of 
the Pecora and Le Venelle-Ferriere rivers (fig. 1), were already 
in formation although not strongly eroded by fluvial dynamics. 
US3 sediments also commonly contain charcoals that allowed 
the dating of this sedimentary phaseat least up to 787-471 BC 
Cal Age (Sample FI 3497) and possibly up to the Roman age. 
The presence of burnt vegetation also suggests the onset of 
land use practices related to fuel production or land clearing 
and vegetation opening.

US3 is cut by a further unconformity represented by a 
composite channel buried under c. 2.5 m of US4 sediments 
that can be subdivided into 3 main subunits bounded by 
minor unconformities (figg. 2-3). US4 sediments are characte-
rised by unsorted fine-grained gravels, coarse-grained sands 

and silts deposited within shallow and small channels with 
cut-and-fill geometries that indicate an abrupt change from 
a sinuous wandering river to a shallow braided river testifying 
toan increase of bedload and fast deposition in a less confi-
ned channel system. The most striking feature of US4 is the 
composition of the sediments that shows an abrupt change 
becoming predominantly made of unsorted clasts coming 
from the erosion of the CT. This is the very first evidence 
of the erosion of the up-valley CT environments (fig. 1), 
although the amount of sediments and the geometry of the 
sedimentary body suggest that only minor changes occurred 
upstream. These environments are typically made of wide flat 
swampy areas alternated with barrages or waterfalls. Both envi-
ronments enhance the deposition of calcium carbonate due to 
the biological activity of algal and microbial floras and faunas 
within the swamps and to turbulence in the correspondence 
of the waterfalls (Capezzuoli et al. 2014). The sedimentary 
characteristics and the chronology of US 4 indicates that the 
process of inactivation and erosion of the CT systems occurred 
in a very short time span that starts in the 8thc AD (US4.1) 
but is mostly concentrated in the 10th-11thc AD (US4.2), with 
sedimentation rates up to 0,7 cm/yr. The response of the 
fluvial system to the changes occurring in the upper reach of 
the cathchment lasted until the 13thc AD (US4.3).

The presence of swampy areas along the Pecora river valley 
is also testified by the place names reported in the topographic 
maps such as “Padule Moreta” and “Pian del Padule” (“Padule” 
is a Tuscan term for swamp, fig. 1). The drainage of these wet 
areas occurred by means of drainage regulations still observable 
today. Moreover, the main barrage of the CT system (named 
“La Cascata” meaning Waterfall, fig. 1) is bypassed by a deep 
artificial cut that diverted the natural course of the river to the 
west, draining the whole wetland up-valley (fig. 1). All these 
artificial water regulations are responsible for the drainage of 
the CT environments and for their erosion due to the subse-
quent river down-cut that led to the transport and deposition 
of the amazing amount of CT clasts found in the NW section 
down valley. Furthermore, the NW section is located very close 
to the mouth of the Pecora river entering the early medieval 
shallow swampy or lagoonal environment as testified by the 
interlayering of these deposits with the US4 sediments (fig. 4).

US4 sediments also contain very abundant charcoals, from 
very coarse to fine, concentrated within the troughs and beds. 
Charcoals are within sedimentary record and their abundance 
coupled with the absence of human artefacts allows us to 
exclude an archaeological-related contamination (i.e. there are 
not derived from a nearby archaeological site, see chapter 3.2.). 
Moreover, the dispersion and deposition of charcoal during and 
after the fire (Clark 1988; Thinon 1992; Scott et al. 2000) 
is strictly dependent on run-off processes and the capability 
of the river to re-distribute sediments and charcoals down-
valley. Such fast and widespread vegetation fires linked to the 
erosion of the CT environments and their drainage cannot be 
attributed to climate changes also because the climatic signals 
in the Mediterranean are not strong enough (Luterbacher 
et al. 2012) to be able to generate such a rapid response of the 
fluvial system for the time interval under consideration.

The preliminary radiocarbon dating, pointed to the 
overlapping alluvial phases, shows a coherent and linear 
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chronological sequence. Assuming that the charcoal record is 
a result of forest fires, we can argue that the period between 
the end of the 8thc AD and the 13thc AD recorded the presence 
of fire activity within the Pecora river basin, with a peak of 
fire activity in the 9th-11thc AD period.

US4.1 is preserved on the right side of the palaeochannel 
and indicates a first phase of deposition occurring in a very 
shallow, flat and unconfined channel system dated to 660-
779 AD Cal Age (Sample FI3554). This age postdates the 
beginning of the erosion of the CT systems and the onset of 
a braidplain in the distal reach of the Pecora river. However, 
the limited thickness of the sediments and the unconfined 
geometry of the depositional unit indicates only minor 
changes occurring in the upper catchment.

US4.1 taxonomical identifications document the presence 
of Alnus and, at a lesser extent, F. cf. oxycarpa, indicating 
that in this period mainly riparian and mixed floodplain 
vegetation is affected by fire, coupled with the onset of flu-
vial erosional events along the swampy areas within the CT 
environments. This suggests that the drainage and reclama-
tion of these wet environments was also due to vegetation 
clearance along the floodplain, which could be evidence of 
woodland management carried out by 8thc AD settlements 
capable of seeking high-quality crop production in a period of 
involution of the medieval state (Buonincontri et al. 2017). 
However, fire activity and sedimentary processes increase in 
the following centuries.

In fact, US4.1 is in turn cut by a minor unconformity that 
indicates the formation of a deeper channel whose filling, 
US4.2, shows the same facies model, with the predominan-
ce of cut-and-fill bedforms made again of CT fine-grained 
gravels. Nevertheless, the increasing thickness of the sedi-
mentary succession and its deposition within a deeper and 
more confined channel indicates that this is the main depo-
sitional phase, possibly associated with the major drainage 
and environmental changes occurring upstream. Also, the 
frequency and volume increase of charcoal fragments lead 
to the older dating of this depositional stage to 880-980 AD 
Cal Age (Sample FI3452).

US4.2 anthracomass shows that fire activity included 
more established forest vegetation made of Ulmus, F. cf. 
oxycarpa, Alnus, Populus and Salix. This indicates that fire 
events affected a wider environment involving the riparian 
and mixed flood-plain forest occurring along the riverbed, 
wetlands, and distal alluvial plain. The presence of Erica, Q. 
cf. ilex and F. cf. ornus suggests that broadleaved evergreen 
forest of the foothill areas was also affected by fire activity.

Thus, the observed evidence argues in favour of the 
clearing and reclaiming of woodland in the whole Pecora 
basin suitable for the cultivation of large kernelled crops 
as well as fruit tree cultivation (Buonincontri et al. 2015, 
2017), probably due to the establishment of a new economic 
system (Hodges, Bianchi; Collavini et al. this volume). 
This hypothesis is also supported by the comparison of 
charcoal data with pollen analysis in the region, which show 
a noteworthy match of fire signals and forest clearance. At 
the Accesa lake the pollen sequence attests a decrease of wild 
arboreal pollen and an increase of cultivated tree pollen (olive 
and chestnut) from c. 850-950 AD (Magny et al. 2007).

fig. 5 – Section NW charcoal analysis. From left to right: charcoal 
samples listed according to the depth; light grey bars: SAL (sample 
layer) values; black bars: percentage of most important taxa with  
indication of the AMS radiocarbon dates; dark grey bars: related eco-

logical groups; stratigraphic units according to facies analysis.
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A further minor unconformity is buried under US4.3 
sediments that show the same sedimentary and compositio-
nal characteristics in the period of 1150-1290 AD Cal Age 
(Sample FI3451). However, the thickness of the sedimentary 
record is very limited and, as with US4.1, deposition occurred 
in an unconfined shallow channel, indicating a decreasing in 
sedimnetary and associated environmental dynamics in the 
surrounding landscape.

In this unit a strong presence of Q. cf. cerris and, at a 
lesser extent, Erica, Ulmus, F. cf. oxycarpa, Populus and/or 
Salix, Q. cf. ilex and F. cf. ornus is recorded. Overall, the 
data suggest that in this phase fire events occurred intensely 
on the foothill areas, affecting the thermophilous deciduous 
forest dominated by Q. cerris.

The reclamation of the CT environments seems to come 
to an end in the 12th and 13thc AD, when exchange, productive 
specialization and semi-industrial activity became very com-
plex and affected agriculture. In the same period, the farming 
system reached the highest levels and its expansion reached 
the foothills (Di Pasquale et al. 2014; Buonincontri et al. 
2015, 2017).

This is the last sedimentary stage recorded within the 
palaeochannel, although we cannot exclude the erosion of 
younger sediments. However, the geomorphological investi-
gations indicate that after this moment the river dynamics 
were not confined within channels until the definitive recla-
mation occurred after the 19thc AD.

6. CONCLUSIONS

The analysis of the NW section within the retention 
basin allowed a detailed reconstruction of the physical and 
biological environments of the fluvial landscape in the distal 
reach of the Pecora river, which represents an exceptional case 
of study for the Early Medieval times for this Mediterranean 
area. Sedimentological investigations revealed the erosion 
of the CT systems in the mid-to proximal reach of the river 
indicated by the occurrence of CT clasts. The erosion must 
be related to the disappearance of these environments that 
occurred in a short time span comprised between 8th and 
13hc AD together with an abrupt change from sinuous-

meandering to braided river model. These changes are also 
characterised by the appearance within the sedimentary 
record of abundant charcoal remnants. The processes related 
to the CT swamps and systems of barrages/waterfalls inac-
tivation must be attributed to fast drainage of the swampy 
areas and bypass of the waterfalls that work as barrages for 
the wet environments. Such processes cannot be attributed 
to natural events (i.e. climate changes) due to the very short 
time duration necessary for the erosion, transport and depo-
sition downvalley of such an abundant sedimentary record 
and charcoals associated with vegetation fires. Moreover, for 
the time span under consideration there is no global or local 
climatic signal able to trigger such strong environmental 
changes. On the other hand, artificial run-off regulations for 
the improvement of wet environments drainage and bypas-
sing of waterfalls can serve as the determinant factor for the 
recorded changes. Furthermore, these processes occurred at 
the same time with widespread vegetation fires that can be 
easily attributed to land clearance for agricultural purposes 
as suggested by the selective fire activities along the ecologi-
cal vegetation groups typical of environments proximal to 
the valley floors such as riparian, floodplains and foothills. 
Within the medieval palaeochannel we recognised 3 main 
depositional events that embrace respectively the 8thc, 9th-
11thc and 12th-13thc AD. The older event is characterised by 
a limited thickness of sediments and the minor amount of 
associated charcoals, suggesting as in this chronological inter-
val that the drainage and vegetational changes in the upper 
catchment were at an embrional stage. The most important 
event in terms of sedimentary response and charcoal amount 
is associated with the 9th-11thc AD when the CT environments 
become strongly eroded and mostly drained, as suggested also 
by the broader ecological groups affected by fires. Finally, the 
last evidence of this sedimentary history spans the 12th-13thc 
centuries AD, when the depositional processes decreased and 
the fires also affected the hilly landscape.

This analysis revealed that the fluvial dynamics and 
associated landscapes changed in the Early Medieval times, 
with major changes occurring at the Vetricella settlement 
providing information about site formation processes and 
landscape exploitation strategies.

US Sub-Units CT abundance Facies model 14C Age Ch samples Ch abundance Fired vegetation 

US4

US4.3

*****

Distal sheetflood unconfined 
gravel/sand-bed braided river 1150-1290 AD

1.1
2.1
3.1
1.2

*** Riparian, proximal, distal 
floodplain and foothill 

US4.2 Distal shallow gravel/sand-bed 
braided river 820-980 AD

2.3
2
3

1.3
4
1

2.4
1.4

**** Riparian, proximal and 
distal floodplain

US4.1 Distal sheetflood unconfined 
gravel/sand-bed braided river 660-779 AD 7 *** Riparian and proximal 

floodplain 

US 3 * Gravel-sand wandering to 
meandering river 787-471 BC *

tab. 1 – Section NW sedimentary facies and related chronology and environments CT (Calcareous Tufa) and Ch (Charcoal) abundance: * rare; 
**scarce; ***common **** abundant *****very abundant.
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Abstract
Sedimentary filling within fluvial valleys are excellent archives for 

landscape changes along the river basins since the valleys work as traps 
for sediments coming from the slopes and later re-worked, distributed 
and deposited by fluvial processes. In terms of physical and associated 
biological landscapes, fluvial sediments reveal if and how the riverine 
dynamics changed, providing information about different fluvial styles. 
At La Vetricella we had the chance to observe thick sedimentary records 
in the distal reach of the Pecora river basin. At c. 1 km to the NW from 
the site, engineering works for the excavation of a retention basin on 
the left bank of the river revealed the presence of a wide palaeochannel 
filled with up to 3 m of sediments. The combined sedimentological, ge-
omorphological, anthracological and geochronological analyses revealed 
an abrupt change of the river dynamics and associated landscape that 
mainly occurred between the 8th and 13thc, testifyingtostrong human 
impact on the surface hydrology and vegetation in the mid- and upper 
reach of the Pecora river basin.
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INVESTIGATIONS AT CARLAPPIANO:  
NEW ARCHAEOLOGICAL FINDINGS IN ANTHROPIC  

AND NATURAL LANDSCAPES
«Il sale che io sento
Mi dice che sto diventando mare
E mare sia. Perché ho capito, adesso
Non cambio in qualcos’altro, ma in me stesso»

B. Tognolini, Filastrocca dei mutamenti

1. INTRODUCTION

This article presents an initial summary of the scientific 
data acquired during excavation in September-October 2016 
at the site of Carlappiano, lying just outside the Parco della 
Sterpaia (Comune of Piombino), on the coast of the Gulf of 
Follonica. In the part of the Cornia river plain which we will 
be concerned with, formerly belonging to the lands of the 
town of Populonia, the research project which began in the 
1990s has, thanks to the nEU-Med project, seen new develop-
ment opportunities 1. Carlappiano in particular constitutes 
one of the key sites identified by the project to investigate 
in detail the characteristics of resources exploitation through 
time along the mid-Tyrrhenian coastal area.

For a better understanding of the scientific data, we will 
firstly provide an overview of the environmental context in 
which the site found itself (para. 2), reconstructed on the 
basis of various sources (maps and photographs, and geologi-
cal, archaeological and historical sources). The settlement 
patterns of the plain in the Classical time and up until Late 
Antiquity, highlighted by numerous archaeological surveys, 
offer a diachronic perspective, within which occupation of 
the Carlappiano dune (para. 3) is also located. The study of 
surface pottery finds reveals that this occupation continued 
into the Early Medieval period (para. 4). However, the stra-
tigraphies revealed by the 2016 excavation campaign do not 
make it possible to specify the nature of the occupation for 
time periods previous to the 12thc. The excavation contexts 
are presented in an analytical form for each of the three sec-
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1 Over the years, the Piombino area has been the subject of much significant 
historical and archaeological research. For a bibliographic summary of articles, 
see Dallai 2016, and associated bibliography.

tors, and are preceded by a description of the preliminary 
investigations carried out on the site (paras. 5, 6).

Finds retrieved during the archaeological investigation 
are presented and discussed in the following paragraphs; 
in particular, from the analysis of charcoal (para. 7) a re-
construction is proposed for the forest vegetation relating 
to the hills surrounding the site. The 1,678 potsherds are 
quantified by class (para. 8). From an analysis of them their 
provenance is reconstructed, and thereby the site is placed 
within the economic and trading systems already attested 
in the local area. Geochemical analyses (para. 9) provide 
useful support for the interpretation of the archaeological 
contexts with a view to production, and lead into the initial 
conclusions (para. 10). These, being based on all the findings 
presented in the previous paragraphs, propose the identifica-
tion of an evaporation salt-works at the site of Carlappiano 
in the 12th-13thc. To facilitate the immediate understanding 
of this interpretation, a 3D reconstruction is offered (para. 
11), drawn up on the basis of excavation findings and map 
information. Finally, in an appendix, the findings collected 
at the site, in the course of three separate topographical 
campaigns (in 2002-2003; 2009; and 2016), are published. 
This represents a useful contribution to the reconstruction 
of medieval settlement and trade dynamics, also in view of 
the scant documentation of post-classical pottery contexts 
from the lower Cornia valley.

2. THE ENVIRONMENTAL CONTEXT

The site stands on a dune, along a stretch of low sandy 
coast in the Gulf of Follonica (fig. 1). As on other parts 
of the Tuscan coast, a lido, extending between the higher 
ground of Piombino and Punta Ala, which constitute its 
terminal points, separated a large inland lagoon from the 
sea. This lagoon was generated by a series of water-courses 
which flowed into and across the plain, bringing with them 
a certain amount of detritus (Pasquinucci, Mazzanti 1987, 
pp. 96-98). The data available so far suggest that the inter-
nal waters must have reached their maximum expansion in 
the course of the Holocene, and in particular around 5000 
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years BC, at the same time as optimal climatic conditions, 
with a sea level estimated as being 1-2 m lower than today 
(Censini et al. 1991, p. 60, and map). Around the lagoon 
there is evidence of human groups being settled since the 
Neolithic, and these took advantage of the resources made 
available by the presence of the brackish waters (Fedeli 
1983, pp. 65-74, especially sites 331 and 334 located in the 
area of Franciana). Between the latest Bronze Age and the 
earliest Iron Age, along the sandy coastal ridges, north and 
south of the promontory of Piombino and as far as Puntone 

di Scarlino, settled sites are documented (Fedeli 1983, pp. 
65-74; Botarelli 2004, pp. 223-224); the Carlappiano dune 
itself has yielded a number of pottery from this time period 
(Dallai in Patera et al. 2003). In some cases, the settlements 
located display strong features of productive activities; the 
site at San Vincenzo-Riva degli Etruschi and the site found 
at Torre Mozza (De Marco, Poesini, Galiberti 2015-2017, 
pp. 219-223), in particular, have yielded heaps or waste 
dumps of pottery fragments from coarse-ware cooking jars, 
dark down or reddish in colour, and traces of fire activities 

fig. 1 – Location of sites men-
tioned in the text: 1. Francia-
na; 2. Casal Volpi; 3. Masseria 
Paduletto; 4. Campo al Pero;  
5. Carlappiano; 6. Campo al 
Fico; 7. Tomba Località Sterpaia; 
8. Vignale. Background map: Ca-
tasto Lorenese, Quadri di Unione  
(1821): Progetto Castore, Regio-
ne Toscana and Archivi di Stato 
Toscani.
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fig. 2 – Piombino plain; areas subject to marsh formation in early years of 19thc. (1806). Georeferencing of Plan du Grand Marais de la Principauté 
de Piombino on orthophoto-map (2016). Online resource: http://www502.regione.toscana.it/ows_ofc/com.rt.wms.RTmap/wms?map=owsofc& 

map_resolution=91&.

that have been linked to salt production (De Marco 2017). 
This specific type of site is attested in several locations along 
the mid-Tyrrhenian coastline, and is documented, as stated 
above, also in the nearby area of Scarlino (at Portiglioni 
and Portiglioni-Campo da Gioco; Aranguren et al. 2014), 
bearing witness to the importance of later prehistoric salt 
production in coastal and lagoon contexts.

The considerable influx of detritus generated by the rivers 
and streams, in the case of the Gulf of Follonica in particular 
by the Cornia and the Pecora rivers, lies at the origin of the 
gradual accumulation of alluvial and lagoon or marshy sedi-
ments which characterize the surface geology of the Piombino 
plain and the deeper stratigraphic sequence (test drillings have 
identified up to 50-100 m of sediment of fine detritic origin, 
alternated by repeated layers of conglomerates); however, as 
yet there are no exact chronological indications relating to 
this sequence (Censini et al. 1991, p. 52). The same sedi-
ments are also one of the causes of the growth of the coastline 
over time, although this growth is modest compared to the 
Arno and Ombrone river delta areas. Combined with this 
coastal development is a phenomenon of subsidence attested 
to at least the last 100 years (Cappuccini 2015, p. 573 with 
bibliography).

The “beach rock” sediments recognized to the north and 
south of the promontory, and today located below sea level, 
at a distance of between 50 and 100 m from the modern-day 
coast, mark the limit of the ancient shoreline; the presence 
of remains (iron-working debris) from the Etrusco-Roman 
era contained within them allows one to pinpoint its chro-
nology (Idem, pp. 570-571; Pasquinucci, Mazzanti 1987, 
p. 104). The identification of a burial datable to the second 

half of the 2ndc BC near Sterpaia, not far from the site of 
Carlappiano, currently lying below sea level at around 6 m 
from the shoreline (Fedeli 1989), is further testimony to the 
fact that the coast has retreated in the area adjacent to our 
site between the Roman period and the present day 2.

The cause of this phenomenon is the constant rise in sea 
level, which at the end of the 1stc AD is estimated as being 
around 1 m lower than today (Pasquinucci, Mazzanti 
1987, p. 96) and, as of the mid-19thc, the large-scale land-
drainage work commenced with the Grand Duke’s motu 
proprio in 1828 3. 

The drainage of the wetlands in this part of the Maremma 
was achieved by creating embankments along the water-
courses or landfill (colmate). Landfill operations were used 
specifically to drain the marshes of Piombino and Torre 
Mozza; after closing the outlet to the sea at Il Puntone, 
the sediments of the river Cornia were used to fill the 
extensive wetlands of the area located inland. The course 
of the Corniaccia, in particular, was diverted towards the 
Torremozza marshes, and the sediments used to fill in the 
vast depression, as shown in the 1864 Carta della Pianura di 
Cornia in via di bonificamento 4. With the landfill, new lands 
were created which could be used for agriculture 5, but the 

2 This is cited and commented on in Giroldini 2009-2010, pp. 201-224.
3 The reclamation was actually carried out between 1831 and the years of 

the annexation to the Kingdom of Italy; drainage activities continued until the 
1930s; Pellegrini 1984, pp. 13-27.

4 Grosseto State Archives, “Genio Civile”, “Pianura di Cornia in via di 
bonificamento anno 1864”. An analysis of the cartography available for the 
area in question in Bartoli 2017. 

5 On the subject of land drainage, see: Rombai 1997; Rombai, Signorini 
1993; Federci, Mazzanti 1995.
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removal of inert material washed down by rivers and streams 
did not permit the lidos to re-form in a natural way, and since 
then they have been considerably reduced in size.

The increase in size of the dune ridges over time, basically 
parallel to the modern-day coastline, led to the creation of 
depressions between the dunes towards the interior, and these 
are still visible today. The noticeable differences in height 
(from the modern-day Strada Geodetica to the coastline this 
ranges between 3.9 and 0.7 m asl) allow us to imagine a 
landscape in which the flooded areas alternated with dry ones. 
These were used for paths and roads that crossed the plain, 
facilitating connections between apparently isolated zones, 
shaped by the topography of the inland waters (Dallai 2016).

On the basis of the information assembled thus far, we 
can define a number of essential features of the landscape in 
which Carlappiano was located, prior to the profound chang-
es occurred in the 19thc. We have to imagine an area which 
was certainly dry (height measurements help us, as does the 
prolonged occupation of the dune), which was relatively close 
to the shore (but alot less close than today, as is possible to 
understand from both archaeological findings and from the 
presence of beach rock deposits); it was located near the river 
Corniaccia (the meandering course of which is still visible 
in 19thc maps, and also in historic aerial photos, for example 
IGM 1938 and GAI 1954 6), and, more particularly, close 
to its mouth (on the basis of the distances derived from the 
Catasto Leopoldino the mouth was just over 700 m from the 
southernmost excavation area at Carlappiano, Area 2000.) 
Moreover, the site was fairly close to the wetlands, which are 
also shown on the same Catasto; to the west, the wetlands of 
Piombino marsh (standing around 2 km from Carlappiano); 
and to the east the wetlands of Torremozza (just over 1 km 
away, as in fig. 1B). However, the distances of the site from 
the lagoons are among the most problematic aspects to be 
defined. We know that, in the 1820s, at the time when the 
Catasto Leopoldino was drawn up, only a relic was left of the 
lagoon (in this area called, significantly, Paduli – Marshes) 
which, up until the early modern era, had offered a refuge 
to ships as large as brigantines 7. The many studies devoted 
up to the present day to define the extent of the lagoon in 
the historical period show that the question is complex 8. 
Significant variations over the centuries have been suggested 
both on the basis of the archaeological record (for summary 
overviews, see Fedeli 1983; Botarelli-Cambi 2004-2005; 
Cambi 2009) as well as the geological and environmental 
data (a summary in Cappuccini 2015 and Dallai 2016). 
However, these variations do not directly involve the dune 
near the Foce di San Martino, which offered an advantageous 
point of dry contact between the lagoon and the sea, along a 

6 These two important historical flights were made by the Istituto 
Geografico Militare (1938) and by the Gruppo Aeronautico Italiano – GAI – on 
behalf of the Istituto Geografico Militare. The 1954 flight in particular is the 
first stereoscopic flight covering the entire national territory after the end of 
World War 2. Details available on line: https://www.igmi.org/.

7 ASP, Piombino, Consigli, 19, c 45. 1494. Register cited in Cardarelli 
1938, p. 342, note 1.

8 For a recent summary of current knowledge on the question, see: Dallai 
2016, particularly pp. 92-95. For detailed contributions, see: Fedeli 1983; 
Bardi 2002; Isola 2009; Giroldini 2012; Cappuccini 2015; Camilli 2005, 
pp. 203-214.

stretch of coast which saw constant mercantile traffic, testi-
fied to by finds of traded pottery (such as amphorare) found 
in the stretch of sea just off the former river-mouth (Fedeli 
1983, p. 422, number 339) (fig. 2).

In conclusion, the site of Carlappiano was situated in a 
typical “marginal marine” coastal environment, with a rich 
array of variously integrated economic resources: salt, fish 
farms (traces of which are still present in 19thc maps, along 
the final stretch of the river Corniaccia, near its mouth) and 
pasture land, which were all developed widely over time 9. For 
that matter, it is the peculiarity of some of these, as well as 
their highly complementary nature, which made this coastal 
area economically significant ever since the early centuries 
of the Medieval period and consequently considered a “fis-
cal estate”, subjected to firm control by the public powers, 
here rapresented by the dukes/marquises based in the city 
of Lucca (on this subject see the contribution of Bianchi 
and Collavini in this volume) and, from the 9thc, by local 
aristocratic families (Collavini 2016, especially pp. 66-68).

3. SETTLEMENT PATTERNS  
IN THE CARLAPPIANO AREA  
FROM THE 1STC BC. TO THE 7THC AD.

Pottery finds from the Carlappiano dune collected after 
several survey campaigns and most recently as a preliminary 
to the excavation (Dallai in Patera et al. 2003, pp. 300-301; 
Marasco 2013, pp. 63-64), attest to permanent occupa-
tion of the site which, as of the 1stc BC, extended until Late 
Antiquity (7thc AD). For the chronological range between 
the 1stc BC and mid-Imperial period (3rdc AD), the site has 
yielded a significant selection of pottery indicators which 
include coarse wares, cooking vessels and tableware, remains 
of traded pottery (including Dressel 2/4 amphorae), pieces 
of slag, a few fragments of hematite, stones, bricks and frag-
ments of opus signinum. The overall picture seems to point 
to a site associated with diverse productions 10.

The presence of the nearby tomb of La Sterpaia, perhaps 
part of a larger burial ground, and just 1 km away from 
Carlappiano, the contemporary settlement site of Campo al 
Fico, located closed to the Corniaccia, and certainly linked 
to hematite processing 11, suggests that the area near the river 
mouth was fairly densely used and settled.

As of the 3rdc BC, in particular, the settlement pattern 
reconstructed from the numerous field-walking projects 
and archaeological excavations carried out in the area reveals 

9 The use of zones near brackish waters as pasture-land is documented ever 
since antiquity; specifically, see Vanni, Cambi 2015, pp. 111-112. For the Sterpaia 
area, a similar use is likely; in the modern era, this is documented specifically by 
a deed dated 19 March 1514, with which the Piombino town elders donated the 
Sterpaia reserve to Jacopo the 5th on condition that all the people of Piombino 
could have free use of it, for pasture-land, for «tame beasts, and a couple of 
wild animals»; Fani 1930, p. 152.

10 For details relating to the material, see (below) the pottery repertoire by 
A. Briano and E. Ponta.

11 For the site situated at Campo al Fico, no bibliography is currently 
available. The area, surveyed during geoarchaeological and chemical-physical 
diagnostic tests within the ERC project (2016-2017 season) and coordinated 
by this writer, appears as a vast concentration of fragments of pottery, bricks 
and tile, and construction material, mixed with slag and fragments of ore. Also 
attested are Dressel 2/4 and Dressel 1 amphoras.
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a trend of growth in settlement numbers linked to a mul-
tiplicity of factors: economic, political and commercial 12. 
The 4th and 3rdc BC represent the period of greatest devel-
opment in the iron industry at Populonia (Cambi 2009, p. 
224). Indeed, in this historical time and, until the 4thc AD, 
palaeoclimatic data indicate that the territory saw a drier 
phase, with rainfall comparable to the modern era 13. While 
shunning any historical determinism, it is possible to say that 
the dynamics of demographic and productive-commercial 
growth in the Populonia area between the 3rdc BC and the 
early Imperial era benefited from a basically stable climatic 
context, in which the phase of lower rainfall, starting in the 
mid-4thc BC, was probably accompanied by limited amounts 
of detritus brought down by the rivers and streams. This 
probably encouraged more intensive use of the plain near 
the inland lagoons, the main water-courses and delta areas.

A number of élite settlement areas have been identified 
whose occupation continued on a significant scale for several 
centuries; good examples of this are the areas of Franciana, 
Vignale and Casal Volpi (the location of these sites is shown 
in fig. 1), just to mention those closest to Carlappiano. All 
of them witnessed large-scale occupation in the Republican 
period, which continued until the 5thc AD 14.

The major contraction in settlement patterns in the 
Populonia territory began in the 3rdc AD, as is also evident 
for the sites near the Corniaccia and the border of the lagoon. 
The widespread occupation attested to in the early Imperial 
period along the lower river course, in particular at Masseria 
Paduletto, Campo al Pero 15, Campo al Fico and Carlappiano, 
was followed by a decrease in site number and after the 2ndc 
AD, only the sites of Carlappiano, Vignale and Franciana 
show signs of stable occupation. In these three areas the pres-
ence of settlements, albeit with features which are yet to be 
clearly defined, is attested to until the 7thc (Giorgi, Zanini 
2014; Botarelli 2004, pp. 230-231) 16.

At Carlappiano pottery indicators relating to chronologies 
subsequent to the mid-Imperial period, while present, are few 
in number. These consist of cooking vessels (casseroles, and 
cooking pans imitating African wares; cooking pots made 
from undecorated coarse ware; African D forms, especially 
pans and plate-lids), described in the pottery report below. 
They bear witness to the use and occupation of this “liminal” 
area throughout Late Antiquity.

12 For a summary: Botarelli 2006, esp. pp. 481-500.
13 The long and detailed environmental record of the nearby Lago 

dell’Accesa, available from 12000 years cal BP until the present day, indicates 
that, between the mid-4thc BC and the 4thc AD, the waters of the lake gradu-
ally decreased, arriving at roughly their current level; Magny et al. 2007, esp. 
fig. 10, p. 1750.

14 For Vignale see Giorgi, Zanini 2014; for Franciana, details in Fedeli 
1983, p. 419, site 332; see also Botarelli, Cambi 2004-2005, p. 165; Cambi 
2009, p. 225, pp. 229-230); for Casal Volpi, survey data attesting human 
presence until the 5thc AD, are the fruit of investigations by A. Casini, Ricerche 
di archeologia mineraria e archeometallurgia nel territorio populoniese: i monti 
del Campigliese (unpublished degree thesis, Università di Siena, 1991/92), sites 
147-148. 

15 Giroldini 2010, sites 97, 98, 100.
16 The recent surveys made in the Franciana area on the occasion of the 2017 

geoarchaeological and geochemical investigations led to identify some fragments 
of African D pottery (specifically type Hayes 109), attesting the occupation of 
the area in the 7thc AD.

4. THE EARLY MEDIEVAL PERIOD

The presence of pottery fragments dating to and beyond 
the 7thc (bowls with inverted, rounded rims made from un-
decorated levigated clay; jugs/jars with a rounded rim and 
strap handle right below the rim; bowls with flattened rims 
and slightly squared sides; a fragment from a jug of forum 
ware) attests to the continued occupation of the dune at 
Carlappiano in the Early Medieval centuries, between the 8th 
and 10thc. Occupation of the nearby site of Vignale presently 
under investigation, the sole survivor of the late imperial 
site pattern, does not extend beyond the 7thc AD (Patera et 
al. 2003, pp. 290-291; specifically, see the materials tables, 
pp. 290-291), although stydies currently in progress could 
produce new evidences. As already stated, archaeological 
evidence that might provide a date beyond the 7thc is still 
absent from the Franciana area. This toponym is frequently 
found in early medieval written documentation to identify 
the caput curtis of a large fiscal estate documented since the 
8thc (Collavini 2016).

It is thanks to historical documents that the few archaeo-
logical indicators related to early medieval chronologies 
collected thus far can be placed within a larger economic 
and juridical context relating to much of the lower valley 
of the river Cornia. This area, like the nearby Val di Pecora, 
with its important resources (especially salt), was controlled 
by an imperial authority (Tomei forthcoming). The curtis 
of Franciana, in particular comprised much of the Cornia 
valley and included the woods on the inland hills, the plains, 
the lagoons, the fish farms and of course the moorings of-
fered by coastal bays and inlets 17. Over time, marginal parts 
were detached off from this large-scale estate. The curtes of 
Casalappi and San Vito, attested to between the second half 
of the 8thc and the first 30 years of the 9thc, were given to 
and controlled by the bishop of Lucca 18.

The topography of the zone occupied by Carlappiano did 
not alter significantly in this period. Close proximity to the 
river-mouth of an important watercourse, the Corniaccia, 
which written documents identify as a crucial topographical 
feature, probably led to this place to be chosen; Carlappiano 
was of course also close to a lagoon as well as to the Via 
Aurelia 19. On the basis of the available data, it is, however, 
impossible to define with greater precision the nature and 
purposes of this early medieval occupation. It is also not 
possible as yet explain the hypothesis that locates in this area 
the castellare of the curtis, mentioned in the 1125 document 
with which the Aldobrandeschi ceded to the monastery of 
San Quirico at Populonia half of the estate called Franciano 
(see Bianchi 2016, p. 379; Collavini 2016, p. 69). However, 
this same document tells us something more about this ter-
ritory. As well as mentioning the existence of the castellare, 
abandoned by this time, it records that it was surrounded by 

17 For a general overview of the Franciano curtis, see Collavini 2016.
18 San Vito, especially, which it has been suggested is to be identified with 

the modern-day Casal Volpi area is located not far from our site and became 
the central place for managing the bishop of Lucca’s proprieties in the Cornia 
valley; Ceccarelli Lemut 1985, pp. 22-23; Farinelli 2007, site 33.5, s.v. San 
Vito in Cornino; Tomei forthcoming.

19 The question has been addressed on several occasions by this writer; see, 
esp., Patera et al 2003, pp. 296-30; Dallai 2016, pp. 94-95.
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culverts and a channel. In addition, the document lists the 
important resources present in the territory of the curtis, and 
the rights acquired by the monastery via property transfer, 
above all rights over the salt-works located within it, and over 
cultivated and uncultivated land.

This is the historical context in the 8th to 11thc for the area 
of Carlappiano. Setting out from these preliminary con-
siderations, the excavations described below provide initial 
answers to the many questions relating to ways in which the 
economic resources of the lower Cornia valley were used and 
developed between the 12th and 14thc.

5. THE EXCAVATION

The site identified by the 2016 excavation is located 700 
m from the coast, at a height of between 2.30 and 1.54 m 
a.s.l., but indeed, as we have described above, in earlier 
times it must have stood on higher ground. The presence 
of a road referred to in the Catasto Leopoldino as the road 
which goes from the Torre del Sale to Vignale extending SW/
NE, highlights a significant height limit between the “high 
points” and the “low points” in this small but topographically 
complex portion of plain.

The area chosen for the excavation campaign was identi-
fied on the basis of previous remote surveys (aerial photo 
analysis, especially IGM 1938), which revealed the presence 

of a prominent dark mark, of rounded shape, interpreted as 
the traces of a probable ditch or moat (Marasco 2013a, p. 
64, fig. 5). This anomaly encloses an area of around 35,000 
sq m, and can still be seen in French cartography dating 
immediately before the land drainage 20 (fig. 2). In turn, this 
feature stands within a dense network of dark, curved lines, 
corresponding to the numerous former courses (palaeo-
chennels) belonging to the Corniaccia river and still visible 
on the Catasto Leopoldino.

The 2016 investigations began with a joint campaign of 
survey and remote sensing activities (magnetometry; drone 
and micro-survey; hhXRF; manual corings) aimed at better 
defining the context within which the areas for later excava-
tion would be selected. The results of this initial investigation 
phase enabled the acquisition of further surface finds and 
made it possible to delimit with greater precision the size of 
the anomalous feature. Furthermore, a series of core samples 
and small trenches have allowed us to select three areas in 
which excavations were conducted: Area 1000 (corresponding 
to trench T1); Area 2000 (corresponding to trench T7); and 
Area 3000 (corresponding to trench T3) (fig. 3).

From the manual cores conducted in the NE sector of 
the anomaly further indications were obtained about the 

20 Archivio di Stato di Firenze, Miscellanea di Piante, c. 278a, 1806, Plan 
du Grand Marais de la Principauté de Piombino.

fig. 3 – Carlappiano. Location of the anomaly, trenches and test corings carried out in 2016 season. In blue: rendering of magnetometric 
anomalies. Cartographic basis: orthophoto-map (2016). Online resource: http://www502.regione.toscana.it/ows_ofc/com.rt.wms.RTmap/

wms?map=owsofc&map_resolution=91&.
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fig. 4 – Carlappiano. Orthophoto-plans of excavation areas investigated in 2016 season, and their location within the anomaly.

nature of the soils present in the area. In two cases in par-
ticular (cores 1 and 3) the stratigraphic sequence provided 
evidence for the addition of sandy and silty strata, which 
can be ascribed to flooding by the nearby river. These layer 
of soil were deposited on top of the contexts associated with 
the dune and with the deeper massive clays which constitute 
the lagoon’s stratigraphical horizon before the formation of 
the dune itself 21.

L.D.

6. THE INVESTIGATION AREAS (fig. 4)

6.1 Area 1000

The northernmost of the excavation areas (Area 1000) is 
situated in the north-eastern part of the site, in a spot on the 
edge of the feature identified from aerial photographs and 
confirmed by geomagnetic surveys. This sector, measuring 
5×6 m, has extended the preliminary exploratory trench T1. 
At a depth of around 40 cm below the level of ploughsoil, 
the trench revealed a clear limit, aligned N/S, between two 
very different sandy layers: to the east US 1002, a grey fri-
able layer apparently devoid of inclusions, and to the west 
US 1004, a compact yellow layer with dark patches derived 

21 The geoarchaeological investigations conducted in parallel with the 
excavation activities were coordinated by prof. Pierluigi Pieruccini from the 
Department of Earth Sciences, University of Turin. 

from the the oxidation of nodules of iron and manganese 
widely present in the soil.

The investigations showed that this clear limit constitutes 
the contact interface between the terrain which characterizes 
the original morphology of the place, namely the dune (US 
1004), and the bank of a channel, in turn filled with silt and 
clays rich in nodules of iron and manganese as well as calcium 
carbonates (US 1003) (fig. 5). Only the western edge of this 
channel, which cut the original dune and ran in a NW-SE 
direction, was intercepted. In view of the perfect correlation 
between the anomaly visible from aerial photography, the 
results of magnetometry survey and the western limit of the 
channel identified from archaeological ecavation, the posi-
tion of the other bank was estimated with a good degree of 
certainty; this enabled a calculation of the overall breadth 
as being around 10 m. Further information collected relates 
to an estimate of the depth of the channel. By taking two 
corings (C1, C2) inside the channel, as of a depth of 1.80 
m below the current ground level, we were able to estimate 
a depth of more than 2.80 m. This depth, when taken into 
account with the height of the dune, made it possible to 
establish that the total depth of the channel was more than 
2.4 m. The feature, which exploited the presence of one 
of the channels or offshoots of the river, was presumably a 
man-made earthwork (embankment).

Excavation of the channel infill yielded numerous pieces 
of brick and tile arranged completely randomly, sometimes 
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fig. 5 – Carlappiano. Area 1000: orthophoto-
plan, and W/E section.

positioned near the bank. These were interpreted as being 
deliberately discarded, and later being subjected to the action 
of the water in the channel. By contrast, the sandy dune, at 
least in this sector of the excavation, did not show signs of 
significant anthropic activity, except for the discovery of a 
post-hole (US 1006) located in a relatively high position (-50 
cm from the ground level), within which a large fragment of 
pointed charred chestnut wood was found (US 1007). This 
was attributed to the modern era and probably associated 
with farming activity well documented at Carlappiano.

G.P.

6.2 Area 2000

Area 2000 is situated at the southern extremity of the 
anomaly identified from aerial photos, where a clear-coloured 
linear feature is clearly visible on the 1938 aerial photo. A 
preliminary trench (T7) led to a walled structure being inter-
cepted. This was constructed using large, rough-hewn blocks 
of limestone, including some reused blocks, aligned N/S 
(US 2003, 2004). The total area subjected to stratigraphic 

investigation was 125 sq m; in turn, this area was divided 
into three sectors (A, B, C) (fig. 6).

M.B., E.P., L.R., S.F.

6.2.1 Sector A 
Sector A is located in the north-eastern part of the area, 

and has a total surface of 18 m². At higher levels, the stra-
tigraphy displays evidence relating to the intense farming 
activity which has characterized this zone in recent years 
(US 2002). Furthermore, the remains were identified of a 
road crossing the area in an E/W direction. This road is no 
longer documented, but it is present on technical maps, such 
as the 1978 Ortofotocarta 22, and in aerial photos from the 
mid-1970s (US 2021, 2026).

Older traces of use were found in two portions of wall 
(US 2006, 2037) bordering the sector to the West, which 
can be interpreted as originally part of a single N/S align-

22 Regione Toscana, Ortofotocarta 1978, sezione 317040. Online re-
sources: http://www502.regione.toscana.it/wmsraster/com.rt.wms.RTmap/
wms?map=wmsofc
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delimit open areas, possibly placed in relation to the use of 
the channel oriented N/S and identified in the nearby sector 
B (US 2003, 2004).

6.2.2 Sector B
Sector B is located in the central part of area 2000; its 

elongated form, in a N-S direction (4.2×17,5 m), is in line 
with the alignment of the main structural feature previously 
identified with trench T7, namely the US 2003-2004 chan-
nel (fig. 7).

The two aligned walls are preserved for a total length of 
12 m, and represent the perimeter of a channel sloping to 
the S, designed to canalise the waters of this portion of the 
area to the round moat visible from the aerial photos. From 
here, the waters were in turn directed towards the Corniaccia 
by means of a connecting canal located in the SE section of 
the anomaly.

The removal of the deposits situated N of the channel 
enabled its entrance to be located. The layers removed were 
small deposits of sandy soil mixed with animal bone remains 
and cooking pots sherds with dark marks from contact with 
fire (US 2016, 2034, 2046), datable to the high to central 
centuries of the Medieval period. The accumulation of these 
remains is connected to the phase of demolition of the struc-
ture, which occurred after the area was abandoned.

At a lower level other layers were found composed of waste 
material transported by water toward the channel (US 2052, 
2059), and also by the collapse of part of the walling which 
occurred after maintenance had ceased (US 2060). Overall, 
this deposit constitutes the oldest phase of the water feature’s 
loss of function.

The delicate environmental state of this part of the area, 
situated between the opening of the water channel and the 
northern section of the sector, which was subjected to clear 
water action, is evidenced by the presence of layers composed 
of fragmented brick and tile and small stone slabs bonded by 
clayey soil, which have been interpreted as efforts to drain 
and consolidate the ground surface (US 2054 especially). 
These strata fill a cut identified in the clay deposit US 2038 
(US 2055), probably of natural origin, caused by water flow, 
or else by water stagnation.

Excavation of the deposits inside the channel identified 
a large deposit of sandy and clayey soils (US 2007, 2016, 
2064), largely homogeneous in nature, and a certain amount 
of material included within them. Specifically, the deposits 
nearer the surface (US 2007, 2016, 2064) are characterized 
by a prevalence of soil and gravel; at lower levels (US 2067, 
2068, 2072) accumulations of brick and tile were found, 
with a clear predominance of curved roof tiles mixed with 
fragments of tableware and kitchenware, especially numerous 
in US 2067 and US 2068, datable to the central centuries 
of the Medieval period.

As regards interpretation of these strata, which were 
deposited in line with the gradual southward slope of the 
channel, the basic homogeneity found in terms of size and 
composition suggests that these may be accumulations of 
water-borne anthropic material. The characteristics of US 
2077 in particular, a large sandy stratum rich in pottery and 
bone finds, extending across the entire internal surface of the 

fig. 6 – Carlappiano. Area 2000: orthophoto-plan showing walled 
structures, and water channel (phase 3, end 11th-12thc).

ment (US 2037, US 2006). In the first case (US 2037), the 
structure consists in a single course of medium-sized stones 
(20×30 cm) bonded by soil and arranged in a regular way, 
also with the use of small wedges; the stones rest directly on 
the clay deposit (US 2050), and no foundation cuts have 
been identified. The presence of fleeting traces of mortar on 
the upper surface of the alignment might suggest these were 
originally used as bonding agents.

Not far from US 2037 the remains of a second wall (US 
2006) was found 2.80 m length and 0.53 m width. In this 
case, too, there is a single course of stones resting directly 
on the clay deposit (US 2050) and the arrangement of the 
stones is totally similar to the one already described. The 
two walls are separated by a robber trench (US 2030). As 
evidence of the destructive actions which took place during 
late use of the area, corresponding to the phase of its func-
tional abandonment, further signs of the removal of parts 
of the wall were identified on the upper surfaces, and on the 
body of the two walls.

A large deposit of clay was found partially covering the 
walls (US 2020), extending across all the surface of the sector. 
This was interpreted as a beaten-earth floor, formed after the 
zone was frequented for a prolonged period.

Although the state of preservation of the features is ex-
tremely compromised, it is possible to suggest that the two 
surviving stretches of wall were part of a system designed to 
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fig. 7 – Carlappiano. Area 2000: detail 
of water channel US 2003-2004, and 
NW/SE section.

channel and in the part adjacent to its southern entrance, sug-
gests it may have formed after a large-scale flood. This would 
have occurred when the channel system had been abandoned.

By removing the deposit within the structure, it was 
possible to reveal the bottom of the channel. The northern 
opening and the southern extremity are characterized by the 
presence of medium-sized to large stone slabs (30×20 cm 
on average) of irregular shape, smoothed on the surface (US 
2075, 2082), resting on a malleable layer of clay which forms 
its bed (US 2076, 2079). By contrast, this feature was not 
found in the central part of the channel, the base of which 
was composed of the clay deposit alone.

M.B., E.P.

6.2.3 Sector C 
Sector C is situated in the NW portion of area 2000 and 

covers a surface area of around 30 m².
The removal of the layer of humus displayed a high 

concentration of finds (pottery fragments, pieces of brick 
or tile, pieces of iron and lead, slag, glass) and enabled the 
identification of a number of remains of walls which are only 
partially preserved.

We can ascribe to a relatively late phase (the early modern 
era) a very irregular wall built of small stones, brick and tile 
(US 2014), located at the western limit of the excavation area.

The most significant feature located in this sector was a 
wall (US 2013) extending in a NW-SE direction for a length 
of 2.80 m, with an average width of around 50 cm. Only 
one course of the structure remained, composed of unworked 
medium-sized to large stones laid irregularly. In this case, 
too, as described for the walls in sector B, no foundation 
trenches were found, and wall US 2013 was built directly 
on the clay layer.

In the central portion of the wall some restorations or 
renovation were identified (on the North side US 2040, 
and South side US 2061). These interventions consist in the 
positioning of small squared stone slabs arranged obliquely.

Both to the West and East of the wall two further fea-
tures were found (US 2042, located to the west; US 2043 
located to the east), which can be compared to the first wall 
in terms of building technique, size, alignment and state of 

preservation. In these cases, too, only one course remains, 
laid irregularly, and extending just over one metre.

Waste dumps (US 2019, 2036, 2032, 2035), located im-
mediately North of wall US 2013, have yielded ash, charcoal, 
waste material from a probable forge, numerous pottery 
sherds (coarse and fine), and an equally large number of 
animal bones.

Wall US 2013 divides sector C into two parts. The whole 
southern portion of the area is characterized by the pres-
ence of concentrations of fragmented brick and tile, a small 
amount of iron slag and the presence of a cut (US 2041) 
stretching in a N-S direction, with a length of 1.50 m and an 
average width of around 50 cm. This last action of removal/
stone-robbing was followed by a small repair, consisting of 
fragments of brick and tile, some of which had traces of being 
exposed to a fire (US 2051).

In order to better understand the nature of the clay lay-
ers on which the walls found in this area were laid, it was 
decided to excavate a further trench 2,18×2,30 m in size, 
located in the western half of the excavation area. The section 
obtained thereby enabled the analysis of an initial clay layer 
(US 2062), around 0.24 m thick, clearly different from an 
older, underlying deposit (US 2063), around 0.30 m thick. 
This last also consists mainly of clay, and is characterized 
by numerous nodules of calcium carbonate (Ca CO3) that 
could be a result of the natural phenomenon of saltwater 
intrusion, or, alternatively, of productive activities implying 
the use of salt water.

The analysis of the type of deposit, in association with 
the materials found, allows the stratigraphy to be dated to 
the Central Medieval period, between the 12th and 14thc. 
The nature of the layers reveals, specifically, a frequentation 
of the space which also seems to extend beyond the life of 
channel US 2003-2004, the main feature identified in the 
adjacent sector B.

L.R., S.F.

6.3 Area 3000 

Area 3000 is situated about 80 m from the previous area 
2000, to the NW; the decision to locate the excavation, open-
ing an area of around 75 m², aimed to evaulate a significant 
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geophysical anomaly detected prior to excavation. This was 
followed by an exploratory trench (T3) (fig. 8).

Below the ploughsoil layer (US 3001), which was removed 
using earth-moving equipment, a complex stratigraphy 
emerged, at least partly the product of natural phenomena, 
the oldest traces of which consist of a number of walled fea-
tures of which the foundation and the first course of stones 
were preserved. An alluvial event (US 3014), a layer of grey 
and yellow sediments present in much of the excavation area, 
except for the eastern section (standing higher up), marks the 
beginning of the definitive abandonment of the structures, 
which here, as in Area 2000, were constantly subjected to 
floodings. Nevertheless, while in Area 2000 the features seem 
to have been strictly dedicated to productive activities, in Area 
3000 walls and spaces are most likely to have been part of 
service buildings (possibly warehouses).

The oldest of the walls is aligned N/S (US 3027); bonded 
with this is a second wall aligned E/W (US 3017). The two 
walls bordered a space which extended to the East. These two 
structures were followed by the construction of other walls, 
in particular: US 3076, similar in construction technique 
and material, which determined a new structure developed 
to the West; US3030, running E/W, for which smaller stones 
were used, that bordered to the North the space created by 
US 3027 and 3076.

Owing to the rise in the water table, it was not possible 
to investigate the foundation layers of these walls, and thus, 
where this is not evident, it is not possible to make precise 
hypotheses regarding the existence of reconstruction at the 
foundation level. However, it seems plausible that the inten-
tion linked to the construction of the later walls was to create 
a functional subdivision of the existing space.

These construction activities were followed by a period of 
abandonment, attested to by the accumulation of a significant 
layer of silty sediments totally devoid of anthropic material (US 
3040), identified at several spots in the excavation area, except 
for the western sector. This absence could indicate that, at the 
time when the deposit was formed, the walls, although partly 
levelled, were still above ground, forming a sort of bulwark 
against the process whereby the layer was deposited.

The phase which follows this period of abandonment 
included a number of activities, involving both robbing and 
construction: in the northern section of the excavation area 
a series of cuts and fills were identified, the oldest of which, 
with its fill (US 3058 and US 3019), was interpreted as 
the robber trench of a wall which constituted a northward 
extension of wall US 3027. The robber trench was filled by 
a layer rich in fragments of brick and tile (US 3073); this 
composition is very similar to that of US 3041, located along 
the eastern side of the wall itself.

fig. 8 – Carlappiano. Area 3000: orthophoto-plan showing walled structures (phase 3, end 11th-12thc).
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The layer of soil with fragments of brick and tile was 
almost completely removed by the foundation cut (US 
3049) of a wall aligned E/W, the existence of which can be 
reconstructed on the basis of three sections which survived 
the destruction activities (US 3085, 3066, 3068). This wall is 
built using medium-sized and small stones, and was designed 
to define a space East of the central walled feature US 3027. 
In the northern section of the foundation trench, stones brick 
and tile were found, as were the remains of a horse’s head.

Layer US 3060, which fills in this trench, seems to be 
of alluvial origin, as suggested on the basis of a study of the 
sediments which make it up. The flooding which caused it 
could be at the origin of the partial destruction of US 3085.

This major alluvial event also had repercussions on the 
West and SW section of the excavation area, leading to the 
formation of accumulations of heterogenous material (US 
3078, 3015; brick and tile, glass, pottery, stones) alongside 
wall US 3076.

Later signs of human use were concentrated in the East and 
NE area of the excavation sector, and included the removal of 
much of the new E/W wall (US 3085 3066, 3068), and the 
creation of a ground surface made of mortar and stones (US 
3038). Meanwhile the zone seems to have become a quarry for 
construction material (US 3065), and also a waste dump (US 
3057 and US 3079). This phase of frequentation ends with the 
creation of a small restoration of feature US 3038 (US 3070), 
executed using poor quality mortar and just a few stones.

A.B., L.D.

7. POTTERY FROM THE CARLAPPIANO 
EXCAVATIONS 

The excavations yielded a large amount of ceramic ma-
terial, displaying a significant variety of forms and types. 
In many cases the finds, although fragmentary, have well-
preserved diagnostic parts, making it possible to determine 
their formal types and functions.

Specifically, this pottery falls into the two overarching 
functional groups of tableware/storage vessels and cooking 
ware, represented fairly homogeneously at the site, in equal 
amounts.

The analyses carried out have shown that, alongside 
regional and sub-regional wares represented mostly by un-
decorated and slip-decorated vessels, there are also imported 
wares from north Africa. In almost all cases the characteristic 
types belong to a period between the 12th and 15thc.

E.P., L.R.

7.1 Tableware and storage vessels 

Of the material from Area 2000, 52% (174 frg.) belong 
to this first group, and 58% (173 frg.) of the material from 
area 3000 23. In a majority of cases, these are jars and jugs 
(52%) 24 made from levigated, undecorated pottery, having 

23 The material presented here comes, in almost all cases, from a secondary 
deposit. For a description of the provenance contexts, see the section relating 
to the site stratigraphy.

24 In this case the percentage refers to the total number of fragments from 
the two areas investigated.

a pinkish fabric, with carefully finished surfaces, and fired 
to an excellent standard. As regards morphology, they have 
very similar characteristics and are distinguished solely on the 
basis of their size. Indeed, in both cases they have a trefoil or 
round rim, a globular body, a flat base (tav. 1, 1) and, where 
still extant, a flattened strap handle, decorated occasionally 
with a radial impressed stamp (tav. 1, 2). Typological features 
enable these forms to be dated to the central centuries of the 
Medieval period, while technical characteristics, such as the 
fabric, suggest they were made on a regional and sub-regional 
basis, probably produced in Pisa and the surrounding area 25.

Associated with jars and jugs, which may have had a twin 
function as tableware and storage vessels, there are open ves-
sels, mostly straight-sided bowls (1%), similar to contempo-
rary undecorated western Tuscan wares 26. One example only, 
coming from the destruction layers of the drainage channel 
excavated in Area 2000 and characterized by a fine levigated 
fabric and an orangey-red clay body, differs in form. This is 
a bowl with an inverted rim decorated with a motif of wavy 
lines incised on the outer surface (tav. 1, 3) a pottery type 
frequently found in Pisan contexts in the course of the 14thc  
(Giorgio 2017, p. 118).

The pottery repertoire from Carlappiano is not restricted 
to undecorated wares alone. Slip-decorated vessels form 1% 
(9 frg) while of maiolica arcaica consitutes 6% (38 frg.), 
blue maiolica arcaica 1% (6 frg.), and slip-decorated pottery 
(9 frg).

The most frequently found maiolica arcaica form is rep-
resented by the jug (or jar) (55%); these are characterized 
by a globular form, a rod-shaped handle, a trefoil rim, and 
a distinct stem (tav. 1, 4). These forms are found widely in 
the Tuscan coastal area and in the immediate hinterland 27. 

25 For an overview of the distribution of this form in the Colline Metallifere, 
see most recently Grassi 2010, p. 43; regarding finds at scattered sites in the 
costal area, see: for Campiglia Marittima (LI) Boldrini 2003, pp. 285-292; 
for Rocca San Silvestro Francovich 1991, figs. 97-98, p. 110; for the Scarlino 
Cucini 1985, tav. X, n. 2; at the regional level: for the Florence urban context 
see Bruttini 2007, pp. 303-307, esp. cf. tavv. VIII-IX, pp. 379-380; for Pisa: 
Piazza Dante Menchelli 1993, pp. 478-479; Piazza dei Cavalieri: Menchelli, 
Renzi Rizzo 2000, pp. 123-162. In particular for the pisan production of jugs 
with radiating stampa carved on the handles: for the site of Portus Scabris-
Portiglioni (Puntone di Scarlino, GR), Vaccaro 2011, Plate XCV, nos. 1-8; 
for the urban context in Pisa: Piazza Dante, Menchelli 1993, p. 483, n. 6; 
via Bovio Berti G., Gelichi S. 1995, p. 200, tav. 3, n. 4; for the Pisan rural 
context, by way of example, see Calcinaia (Alberti, Baldassarri 2004, p. 73, 
tav. 6 n. 20). For southern Tuscany: Grassi 2010, p. 32, n. 7, fig. 26; for the 
site of Rocca San Silvestro Boldrini, Grassi 1997, p. 356 tav. 2, n. 14; for the 
more inland area, and especially the site of the Canonica di S. Niccolò, Montieri 
(GR): Briano A. 2010-2011, La Canonica di San Niccolò a Montieri (GR): i 
reperti mobili provenienti dal complesso ecclesiastico medievale (XI-XIII secolo), 
Master’s degree thesis, Università degli Studi di Siena. For Rocca degli Alberti 
(Monterotondo Marittimo, GR): Russo L. 2013-2014, La ceramica di Rocca 
degli Alberti a Monterotondo Marittimo (GR) tra alto e basso medioevo (VIII-XIV 
secolo), Master’s degree thesis, Università degli Studi di Siena, esp. tav. 24, n. 
I.1.7; Boldrini 1999, p. 158, tav. 2, n. 9. For pottery forms circulating in the 
inland areas Ponta E. 2011-2012, Dinamiche di formazione e trasformazione del 
paesaggio tra Tarda Antichità e Alto Medioevo. Il caso di Monterotondo Marittimo 
(GR), Master’s degree thesis in archaeology, Università di Siena, Supervisor 
Prof.ssa G. Bianchi.

26 For southern Tuscany, see Grassi 2010, p. 44; for the inland area see, for 
example, the Florence context: Bruttini 2007, tav. I, n. 20.1.2, p. 372 (13thc); 
for a comparison between the two areas, see Cantini, Grassi 2012, pp. 129-137, 
esp. p. 134; for Pisa Piazza dei Cavalieri: Renzi Rizzo 2000, fig. 1 n. 2, p. 168.

27 For an overview of the diffusion of this class of pottery in the area in-
volved, see most recently Grassi 2010, pp. 46-47 with reference bibliography; at 
the regional level, see Luna 1999, pp. 411-427; Degasperi 2007, pp. 409-426.
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tav. 1 – Carlappiano: pottery forms attested at the site (12th-15thc).
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Associated with these are a number of open vessels, interpre-
table as bowls (3%), extremely fragmented but marked by 
the same technical aspects found in the case of the jars and 
jugs. In particular, the fabric, which is well levigated, varies 
between orangey-pink and orangey-red, indicating a fairly 
large area of provenance, ranging from Sienese workshops 
to Pisan workshops, not to mention the area of Volterra or, 
perhaps, Massa Marittima (Briano 2015). These products 
are normally dated to the 14thc. A number of hemi-spherical 
cups with an indistinct rim, made of white monochrome 
maiolica, are dated to a slightly later chronological hori-
zon, and can be attributed to late 14th and early 15thc wares 
(Giorgio 2011, p. 225).

Blue maiolica wares consist almost entirely (80%) of 
jugs; these are good quality products ascribable to Sienese 
production in the later 14thc (Caroscio 2007, p. 427; Grassi 
2010, pp. 47-48).

One last consideration relates to finds of products in 
“cobalt and manganese” ware (<1%) from Tunisia, bearing 
witness to the vitality of this site during the later Medieval 
period. These consist of fragments of dishes with a wide edge 
and a ring-shaped foot. The internal surface is decorated with 
floral motifs in blue and dark brown (tav. 1, 5), datable to 
between the last quarter of the 12th and the first half of the 
13thc (Grassi 1997, pp. 107-108).

Imported cobalt and manganese wares are also docu-
mented at other sites in this area, both near the coast, such 
as San Quirico di Populonia (Grassi 2016, tav. 2, n. 4, p. 
262), and inland, as shown by the two examples of bowls 
found at the site of Montemassi (Grassi 2010, p. 36), and 
the Canonica of San Niccolò, at Montieri 28.

E.P.

7.2 Kitchenware 

Alongside tableware and storage vessels, cooking pots were 
also found, characterized by the usual refractory fabric; these 
vessels were used in the preparation and cooking of food, and 
because of this they were designed to be directly exposed to fire 
(Cuomo di Caprio 2007, pp. 125-129). Around 30% of the 
fragments found in Area 2000 (99 frg.), and 32% (97 frg.) of 
those from Area 3000, can be attibuted to this pottery class.

In both areas cooking vessels, which by tradition are distin-
guished by a limited repertoire of forms (Grassi 2010, p. 42), 
are represented mainly by jars (around 50%), characterized 
by rims with a range of profiles, elongated necks, globular or 
hemi-spherical bodies, and a flat base (tav. 1, 6-8). These types 
are well attested in the Colline Metallifere and the central 
Tuscan coastal area and are normally dated to the 13th-14thc 29.

28 At this site it is a residual find in layers dating to the second half of the 
13thc (Briano 2010-2011, pp. 90-91; fig. 57, p. 138).

29 For a reference bibliography in relation to areas of time periods of interest: 
F. Grassi for the Colline Metallifere (Grassi 2010), R. Francovich for the site of 
Scarlino (Francovich 1985) and Rocca San Silvestro (Francovich 1991), G. 
Bianchi for Campiglia Marittima and the surrounding area (Bianchi 2003), F. 
Cantini for Florence (Cantini et al. 2007), and B. Fatighenti for the Valdarno 
zone (Fatighenti 2016), A. Alberti, E. Abela, S. Menchelli for Pisa (Bruni 1993 
Piazza Dante; Bruni, Berti, Abela 2000 Piazza dei Cavalieri), C. Citter, A. 
Arnoldus-Huyzendveld for Grosseto (Citter, Arnoldus-Huyzendveld 2007), 
finally, for Castel di Pietra E. Boldrini (Bianchi et al. 1999).

Regarding open vessels, there is a clear dominance of flat 
pans (testi) for bread-making (tav. 1, 9), accounting for 24% 
of all finds made in the two areas overall, added to which 
there is just 1 sherd, ascribable to a small bowl, also used in 
the kitchen for preparing food (Grassi 2010, p. 41).

In addition to the forms which can be reconstructed, a 
significant number of sherds are indeterminate (11%), and 
in other cases can only be attributed generically to a “closed 
vessel” (13%) or “open vessel” (2%).

Although the study of the finds is still at a preliminary 
stage 30, the Carlappiano context, overall, corresponds closely 
to the assemblages of pottery and circulation patterns already 
known for the Colline Metallifere area and the central Tuscan 
coast during the central centuries of the Medieval period.

L.R.

8. THE ANCIENT PLANT LANDSCAPE  
BY MEANS OF THE ANTHRACOLOGICAL 
REMAINS 

The study of charcoal remains sampled both in Area 
2000 (US 2016, 2018, 2019, 2029, 2032, 2033, 2035, 2051, 
2054, 2064, 2072) and in Area 3000 (US 3010, 3016, 3018) 
allowed to define the supply areas of fuelwood and therefore 
the type of woodlands.

In order to reconstruct the local vegetation cover, the 
archaeological contexts were carefully selected among those 
containing scattered charcoal resulting from long-term activi-
ties and processes, such as emptying and cleaning of hearths, 
fire places and domestic ovens (Chabal 1997; Figueiral, 
Mosbrugger 2000).

The samples were floated and sieved with 4-mm, 2-mm 
and 0.5-mm meshes. Charcoal fragments over 2.0 mm were 
identified by an incident light microscope working between 
100x, 200x and 500x magnification, referring both to 
wood atlases (Abbate Edlmann, De Luca, Lazzeri 1994; 
Schweingruber 1990; Vernet et al. 2001) and to the refer-
ence collection in the Laboratory of Vegetation History and 
Wood Anatomy of the Department of Agricultural Sciences 
(University of Naples “Federico II”). The anthracological 
analysis involved 178 fragments of charcoal, for a total of 12 
identified taxa, with a clear dominance of deciduous Quercus 
(67.2%), followed by Ulmus, Fraxinus ornus and Ostrya car-
pinifolia. Also identified were Quercus ilex, Erica, Rhamnus/
Phillyrea, Rosaceae/Maloideae and Olea europaea (fig. 9).

As suggested by the nearby weather station of Venturina, 
the area is characterized as a meso-Mediterranean bioclimatic 
zone (average minimum temperature in the coldest month: 
2.9°C), with sub-humid precipitation (annual precipitation: 
700-800 mm). Arable crops, vineyards and olive groves are 
currently present in the alluvial plain of Carlappiano, com-
promising the potential of spontaneous vegetation. On the 
hills, the most-represented vegetation type is Mediterranean 
evergreen forest, dominated by Quercus ilex L., with Arbutus 
unedo L., Viburnum tinus L. and Phillyrea latifolia L.; on the 
cooler hill slopes, the forest canopy is dominated by decidu-

30 Indeed, it must be stressed that the findings presented here only refer to 
a count of individual sherds, and not to the total minimum number of vessels.
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fig. 9 – Carlappiano. Charcoal analysis diagram with percentage bars of the identified woody taxa.

ous broad-leaved trees with Q. pubescens Willd., Q. cerris L., 
Ulmus minor Mill. and Acer monspessulanum L.

Showing the predominant use of Q. cerris, Q. pubescens, 
Ulmus and O. carpinifolia as fuelwood, charcoal analysis 
suggests that firewood was collected from a mixed de-
ciduous broad-leaved forest until the Modern Age (fig. 
9). Interestingly, the sclerophyllous evergreen taxa, today 
the most present in the area, such as Q. ilex and Rhamnus/
Phillyrea, are not very represented in any significant amount. 
Given that evergreen trees and shrubs have often higher heat 
values than the deciduous broad-leaved trees (Doat, Valette 
1981; Madrigal et al. 2011; Dimitrakopoulos, Panov 2001; 
Todaro et al. 2007), the greater use of woody deciduous taxa 
is not correlated with the choice of best fuelwood, but with 
a most likely presence in the area. One may suppose that the 
deciduous forest was during the Late Middle Ages the domi-
nant vegetation cover on the hilly slopes of the lower Cornia 
valley. However, this forest type prefers soils not subject to 
frequent or long seasonal flooding, such as the alluvial plain 
of the Cornia river and Carlappiano. Therefore, the anthra-
cological remains suggest an intention to use wood resources 
not immediately available near the archaeological site.

M.P.B, G.D.P., M.R.

9. THE CONTRIBUTION OF GEOCHEMICAL 
PROSPECTION TO THE INTERPRETATION  
OF EXCAVATION DATA 

In order to support activities prior to excavation, a multi-
analytical and multidisciplinary protocol of analyses was 
established and carried out with the use of portable X-ray 
fluorescence (pXRF) both within the aerial-photo anomaly 
and in the sorruonding area.

The analysis of soils and stream sediments in archaeo-
logical contexts has now become a well-consolidated and 
fairly common technique. If combined with the traditional 
archaeological survey, geophysical prospection such as mag-
netometry and georadar, can become very helpful for the 
acquisition of information both for prediction and descrip-
tion, while pXRF analyses can provide further information 
regarding intense and prolonged activities carried out in an 
archaeological context. The analytical results can be related to 
domestic or productive activities, to the use of fertilisers, the 
presence of accumulations of bones, burials, and construction 
activities 31. Moreover, compositional and structural altera-
tions of soils deriving from the combination of anthropic 
factors and natural phenomena (geological, pedological and 
hydrogeological processes) can be useful for understanding 
and reconstructing the environmental dynamics which have 
shaped the landscape in a well-defined historical period 
(Wilson et al. 2008; Andra Simniškytė Strimaitienė et 
al. 2017; Oonks et al. 2009b).

In the case of Carlappiano, pXRF analyses were performed 
so as to get essential information regarding the chemical 
composition of the soil and facilitate the identification of 
any anthropic activities in the research area. Sampling was 
determined on the basis of six transepts aligned N/S, taking 
measurements every 20 m.

The results of the geochemical analysis, which included 
the evaluation of Fe, Mn, K, Ca, Sr, Zn, Pb and Cu, revealed 
the presence of two chemically different zones, coinciding 
with the southern edge of the anomaly: the first, located 
outside, has higher average values for all the elements taken 

31 Oonks et al. 2009a; anthropic activities may irreversibly alter the chemical 
composition of the natural soil, leading to a higher or lower concentration of 
some chemical elements such as Ca, P, Cu, Fe, Mg, K, Zn, Pb and As.
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fig. 10 – Carlappiano. pXRF analysis: rendering of values for the following elements: K, Ca, Fe, Mn. A marked distinction is visible between the 
area inside and outside the anomaly.

into consideration (Fe 33178 ppm; Mn 906 ppm; K 14951 
ppm; Ca 12423 ppm; Sr 107 ppm; Zn 55 ppm; Pb 24 ppm; 
Cu 38 ppm) compared to the second zone (Fe 21804 ppm; 
Mn 516 ppm; K 1179 ppm; Ca 6568 ppm; Sr 70 ppm; Zn 
35 ppm; Pb 18 ppm; Cu 22 ppm) (fig. 10).

It is noteworthy that the enrichment or depletion of 
certain elements indicates not only the existence of two 
different soils, but could be interpreted as the resoult of 
a productive activity, in this case possibly related to solar 
salt production.

In the scientific literature, the chemical analysis of soils 
carried out in archaeological contexts linked to the solar 
salt production cycle is rare, whereas there are numerous 
case-studies connected to the technique of briquetage (the 
archaeological sites of Chan b’I, in Central America, and 
Zhongba in central China, as an example). On the basis of 
the available literature, the chemical elements that can be 
used as fingerprints for this kind of production and identi-
fied at Carlappiano are Mg, Ca and K (Flad et al. 2005; 
Cory Sills 2016).

As it is known, solar salt-works were organized in a 
sequence of basins (first evaporation, second evaporation 
and final crystallizzation) of varying sizes, located from the 
sea toward the hinterland, all connected to each other via a 
system of channels.

In the initial evaporation basins, the closest to the sea, cal-
cium carbonates (CaCO3) and oxides of iron and manganese 
precipitated, while in the second evaporation, positioned 
in a more inland area, the calcium carbonates continued to 
precipitate together with the calcium sulphates; these last, 
in particular gypsum (CaSO4), form a thick, hard crust on 
the bottom of the basins.

The purified hypersaline liquid was then ready to flow 
into the last system of basins for the crystallization. These 
were smaller and shallower than the evaporation ones, and 
were water-proofed with a layer of clay (Antczak 2017). In 
this final phase of processing pure salt (NaCl) precipitated; 
this was collected at the corners of the basins and then stored 
inside the warehouses.

The concentration of chemical elements at Carlappiano, 
and particularly the increase in value of Fe, Mn, Zn, K and Ca 
found outside the anomaly, could be linked to the presence 
of possible evaporation basins in this area. The precipitation 
of the calcium carbonates and iron and manganese oxides 
in fact enrich the natural substrate. Inside the anomaly, on 
the other hand, where the crystallization ore vats containing 
the hypersaline liquid devoid of impurities and the salt heaps 
may have been positioned, there would have been no such 
enrichment of the natural substrate.

V.V.
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10. INITIAL CONCLUSIONS AND 
INTERPRETATION OF EXCAVATION RESULTS

The considerations outlined thus far and the findings from 
the 2016 excavation season make it possible to put forward 
an initial interpretation of the features in the environmental 
context outlined in the introduction.

In chronological terms, the three areas of excavation have 
supplied useful information for defining a sequence divided 
up into 9 distinct phases (for the sequence and its detailed 
internal division, see the matrix in fig. 11), covering an ex-
tended chronological period, defined in its oldest phase by 
the formation of the dune (phase 1 – dune; Area 1000, US 
1004). This constitutes the emerged surface on which the an-
thropic activities recorded by the excavation later developed.

On top of the dune, the silt deposits which accumulated as 
a result of the morphology of the place, generated thick layers 
of clay, in some cases rich in nodules of calcium carbonate 
(Ca CO3), the evidence of a slow evaporation of stagnant, 
brackish waters (phase 2 – silt deposits). These are the layers 
which formed the foundation for the construction of the 
walls identified in the excavation of Areas 2000 and 3000 
(phase 3 – construction of walls and channel) and to their 
actual phase of use (phases 4/5 – use and transformation of 
built structures; construction activities). In Area 3000 these 
consist specifically in a series of walls aligned E/W, extending 
out from the first wall (US 3027) originally aligned N/S. In 
Area 2000, on the other hand, a long water channel (US 
2003-2004) around 50 cm high and 12 m-long has been 
identified, together with a few sections of walls at right-
angles to this. Belonging to these phases is material useful 
for a chronological definition of the construction datable to 
between the 12th and 13thc.

Further activities in use of the area are also documented 
for the 14thc (phase 6 – 13th-14thc occupation), but these made 
less impact on the context investigated.

An easily recognizable event of an alluvial nature ends the 
phase of use of the area, eroding the deposit, in some cases 
also significantly, and burying a large part of the stratigraphy 
below layers formed by sands and infrequent nodules of  
Ca CO3 and Fe/Mn (phase 7 – event of alluvial nature. 
Probable flooding of river Corniaccia). The impact of this 
flooding, which can certainly be ascribed to the nearby river 
bursting its banks, is especially significant as regards the fate 
of the structures present in the area, because it was followed 
by only modest construction activities, accompanied by lay-
ers of accumulated material. These layers, while testifying to 
occupation of the area, also denote the fact that the structures 
(for example the water channels) were not maintained, and 
numerous ceramic material and food remains were found 
inside them, prooving that they gradually lost their function 
(phase 8 – 14th-15thc occupation).

The final activities recorded do not have specific func-
tional characteristics, although revealing, once again, the use 
of the Carlappiano dune which was more than just occasional 
(phase 9 – late occupation, post 15thc).

Therefore, in the light of the features briefly outlined thus 
far, what is the possible functional interpretation of the finds 
made in this excavation campaign?

Although we are dealing with a relatively poor deposit, the 
nature of the structures found, together with the environ-
mental context in which the site is situated, make a crucial 
contribution to the formulation of our working hypothesis.

The first finding that emerges with considerable certainty 
is the productive and seasonal character of the site; this is 
evidenced by the absence of genuine settlement layers which 
can be associated with the structures found. The walls in 
Area 2000, in particular, appear to belong to investment of 
a productive nature, which have their central axis in a chan-
nel. The absence of adequate foundations, the nature of the 
bonding material and the quality of the masonry structures 
themselves is revealing and suggest a moderate height.

The structure for which there is clearly a greater invest-
ment in quality is certainly the central water channel which, 
in turn, is connected to the larger ditch which surrounds this 
portion of the dune (Area 1000). These water conduits and 
drainage works were clearly judged to be crucial by whoever 
decided on investments in the site. However, the chronologies 
could diverge considerably, since the moat seems to delimit 
the area of occupation of the hill in earlier times, judging 
by the area of concentration of surface finds. Rather than 
a totally new investment, the moat may have been a pre-
existing feature which was renewed and improved over time 
(specifically, in the phases of use of the structures found by 
the 2016 excavation) to adapt it to the needs of the site.

A short distance away (Area 3000), more robust walls 
define a series of rectangular enclosed spaces, one abutted 
against the other: these are probably storage rooms or struc-
tures associated with the open areas and channels described 
in the case of Area 2000. In this case too, aside from a few 
later traces of use, excavation did not reveal the presence of 
hearths, beaten-earth floors, or other traces bearing witness 
to a continuous use of the spaces for habitational purposes.

On the basis of the above, and given the reconstructed 
environmental context, we believe we can interpret the struc-
tures found at Carlappiano as features designed for the solar 
salt production cycle (fig. 12). Salt was indeed an important 
resource in this central Tuscan coastal area throughout a 
long chronological period, as is well-known from the textual 
sources though until now it has been invisible for Medieval 
Archaeology (Carusi 2008). As well as low walls and water 
channels, other features which support this hypothesis are the 
fact the site is located close to the river, and the presence of 
the moat. It is precisely in places close to the sea, but which 
are sheltered and secure, and above all with available fresh 
water, that salt-works find their perfect conditions, as well 
evidenced also by the nearby area of Grosseto 32.

The salt production cycle involves a gradual increase 
in salt concentration, generally flowing into progressively 
smaller basins, from the sea water (contained in large evapo-
rating basins) to brine water (collected in smaller basins, 
called “salanti”). The salt obtained was finally washed with 
salt water to purify it, and then accumulated in dry, open 
areas and sometimes stored in storage rooms 33. In this series 

32 For suggestions regarding the location of the former saltworks features, 
see Citter Arnoldus 2011, pp. 38-58.

33 The process is described in detail by Agricola, in Book XII of De Re 
Metallica.
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fig. 11 – Carlappiano 2016, excavation matrix.
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fig. 12 – Antonino Leto, Saline di Trapa-
ni, ca. 1881, oil on canvas. Courtesy of 
the Galleria d’Arte Moderna di Palermo.

of steps, fresh water was essential, since it served to regulate 
the degree of concentration of the salts in the solution dur-
ing the evaporation process. Indeed, sea water contains a 
mixture of different salts, which precipitate when differing 
degrees of concentration are reached. The first to precipitate 
are calcium carbonates and sulphates, and only afterwards 
is precipitation of sodium chloride obtained, and finally 
magnesium chlorides and sulphates 34. This latter event is, 
however, to be avoided at all costs, because the end product 
would be a poor quality salt with an unpleasant taste. It 
is thus vital to maintain control of the concentration of 
the saline solution, and to do this the use of fresh water 
is crucial evidence of the need, to position the production 
facilities near rivers.

The geomorphological conditions of the Carlappiano 
area (described at para. 2) make it an ideal site for the loca-
tion of evaporation saltworks facilities. The more low-lying 
areas surrounding the dune could have easily been used to 
site evaporation basins, which were the larger kind of basin 
directly linked to the sea. Meanwhile, the finds from the 
excavation on the dune can be linked to the phases of brine 
concentration, during which possible use of fresh water was 
necessary to control the precipitation of magnesium salts, and 
open, flat areas were needed where the final product could be 
left to dry. In particular these may relate to the open spaces 
delimited by low walls identified in Area 2000, and indeed 
the accumulation of salt here could be what was responsible 
for the depletion of chemical elements in the soil recorded 
by the XRF analyses, as suggested above.

The scale of the overall investment in the site, and in 
particular in the construction of the water channels, was de-
termined by the significant economic impact of salt produc-
tion. As a resource, salt was central, as of the Early Medieval 
period, in the financial interests of the central authority (as 
said in this part of the Cornia valley until the 11thc this was in 

34 Hocquet 1990, pp. 10-11.

the hands of the dukes and marquises of Lucca), and the pro-
ceeds from it would later be placed under the control of the 
conti Aldobrandeschi (see Bianchi and Collavini in this same 
book). These counts at the end of the 11thc passed them on to 
the monastery of San Quirico di Populonia, which probably 
carried out the works identified by our research. Moreover, 
the site’s characteristics make it a strategically perfect place 
not just for salt production but also for the collection of salt 
produced in other surrounding areas, all located within the 
curtis of Franciana, where the topographical conditions made 
it possible to establish such facilities. From Carlappiano it 
would have been easy to distribute it locally or regionally, 
thanks to the presence of an effective system of road com-
munications and the proximity of the river Cornaccia and 
the Foce di San Martino, open to the sea.

L.D.

11. FROM EXCAVATION  
TO THREE-DIMENSIONAL RECONSTRUCTION 

The analyses conducted at the site and outlined above, 
depict Carlappiano as an important context in the historical 
panorama of the Medieval Cornia valley, an economic and 
administrative centre for the salt production which we find 
attested to in written sources, but which so far had been 
unknown to archaeology (Collavini 2016). For this rea-
son, the site was chosen as the subject of three-dimensional 
modelling which has attempted to visualize the various sug-
gested reconstructions for the 12th-13thc occupation phase, 
the phase identified in the excavation. This reconstruction 
had two goals; the first uses three-dimensional modelling as 
an integral part of scientific research, because, as shown by 
the case in question itself, it is a useful means for validating 
suggested reconstructions, and also provides discussion points 
and ideas which may direct future research. In addition to 
this, visual representation is one of the most effective tools 
for conveying information, thanks to its evident emotional 
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impact, and therefore it proves to be an excellent means for 
presenting the work conducted by the research team.

In the case of Carlappiano, the work of 3D modelling 
began with the excavation campaign. The graphic documen-
tation of the site was carried out using three-dimensional 
photogrammetry, involving every stratigraphical unit; this 
produced an archive of 3D models of the excavated layers. 
The photogrammetry was carried out using the Agisoft 
Photoscan software, based upon the Structure from motion 
and Dense image matching algorithms. Starting out from a 
set of photos framing an object from several viewpoints, 
tthe program extracts a three-dimensional model which is 
geometrically accurate and which has information regard-
ing the colour of the surfaces. These models provided the 
geometrical and spatial reference points which guided the 
whole reconstruction process. The use of Blender software 
completed the task of producing the 3D reconstruction, 
from the surface modelling phase to the rendering of the 
final images.

The reconstruction involved a rectangular transept aligned 
north-south measuring around 880×1,330 m in length, for 
a total area of 117 ha. As well as the excavation areas, it also 
includes the surrounding environmental context in the con-
viction that this is vital for a proper understanding of every 
archaeological place. This concept is even more relevant for 
a production site such as Carlappiano.

The reconstruction concentrated initially on the origi-
nal paleo-environment, outlining the course of the river 
Corniaccia, located a few metres east of the circular anomaly, 
and visible from historical maps; a reconstruction of the limits 
of Piombino lake on the basis of the various previous studies 
was also suggested (Bardi 2002; Isola 2009; Cappuccini 
2015; Dallai 2016). As regards the Carlappiano zone in 
detail, it is hypothesized that the lagoon reached as far as the 
southern limit of the ridge of dunes which the site stands 
on. This possibility seems to be supported by some features 
in historical maps which, just where the coastal dune makes 
contact with the plain between the dunes, show the point 

where the river Corniaccia flows into the lagoon, marked by 
an area where the waters flow more slowly.

On the basis of the excavations, Area 2000 is interpreted 
as a place dedicated to the final phase of the process of salt ex-
traction, during which the product was left to dry in the sun, 
heaped into piles, in accordance with a methodology both 
at contemporary saltworks in Trapani, Margherita di Savoia 
and Cervia, and in the modern era in the now-abandoned 
saltworks at Portoferraio (Riparbelli 1998).

The building found in area 3000 has been reconstructed 
in the phase with the presence of two main building periods, 
the older structure recorded as US 3027, 3017, 3068 and 
3066, and the more recent build abutting it, delimited by 
US 3030 and 3076.

During surface analysis and excavation, the “salanti” basins 
where the salt was produced were not identified, but only, as 
already described in detail, the drying area. However, in the 
course of studies of the wider area for 3D reconstruction, 
two possible locations were identified for these features, ly-
ing outside the anomaly identified from aerial photos, in the 
area where the X-ray fluorescence investigations identified 
the largest concentrations of diagnostic elements (Fe, Mn, 
Zn, K and Ca).

On the basis of cartographic data, the basins have been 
suggested as having existed in a 4 ha rectangular area, located 
west of the circular anomaly. This features a system of roads 
represented on the historical maps. A second hypothesis sug-
gests that the system of basins stood in the area immediately 
to the south of the circular anomaly, the area between the 
lagoon, the moat and the Corniaccia, a zone whose position 
was especially advantageous for operations connected to the 
production cycle, but which was more exposed to possible 
flooding from the river (fig. 13). The suggested system of ba-
sins reproduces the system described by Agricola in Chapter 
XII of his De re metallica, which envisaged the use of three 
differing types of basin, of different sizes, for the gradual 
evaporation of water.

M.B.

fig. 13 – Carlappiano. Reconstruc-
tion of salt-works and of the surroun-
ding environmental context, on the 
basis of excavation findings.
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12. APPENDIX.  
CERAMICS FROM CARLAPPIANO:  
A STUDY OF THE SURFACE CONTEXT 

This Appendix provides an opportunity to reconsider analytically 
the finds made at Carlappiano in the field-walking surveys con-
ducted in the year 2000 (Dallai 2003-2004), 2008/2009 and in 
the 2014/2015 campaign, ahead of the excavation. The total number 
of finds made is 836 fragments 35 and this comprises ceramic mate-
rial, glass, metal, stones and bricks used in construction, minerals 
and slag. The largest percentage comes from the most recent survey, 
made in November 2015 (74%) 36. This number is closely linked to 
the excellent visibility of the ground surface, encountered at the time 
of the survey. In comparing the percentages to the previous years 
(2000: 5%; 2008/2009: 21%), we note that the 2015 season was a 
particularly “fruitful” one.

Here, most attention is given to the pottery, but mention must 
be made of the material associated with it in order to present a more 
detailed picture of the context. Both roof tiles (tegulae and imbrices) 
and construction materials (bricks) were found; in the latter case, 
the materials were of mixed source (artisanal and industrial), and 
determine a broad chronological span 37. Moreover, some examples 
are characterized by a high degree of surface vitrification, denoting 
exposure to direct heat.

The presence on the site of regularly shaped stones, mortar and 
opus signinum suggests the presence of walled buildings and floors.

Also found were pieces of slag and iron-bearing ore (hematite) 
in significant percentages, and a grinding stone made from iron 
slag was found.

Finally, the only piece of glass was retrieved. This was a piece 
of bevelled colourless glass with applied blue glass festoons. This 
fragment may be a link piece of the side and the stem of a Roman 
glass of “Isings 36/38/40” type (Isings 1957, pp. 50-54), made 
between the second half of the Ist C and the 3rdc. Alternatively, 
it could be a handle from a stopper or a lid of “Isings 66” type 
(Isings 1957, pp. 85-86), datable to the same period. However, 
the decoration with applied blue glass filaments is reminiscent of 
glassware made as of the 5thc AD. (Hayes 1975, n. 405, p. 109, p. 
212; n. 394, p. 107, p. 215).

12.1 Pottery
The total number of sherds collected between 2000 and 2015 

is 738; the minimum number of forms 38 is 84. Analyzing all of the 
sample, three different functional types were identified, covering a 
very wide chronological range (tav. 2):
I. kitchenware/cooking vessels
II. storage vessels and tableware
III. transport vessels

Belonging to the first group are cooking pots and pans made 
in a coarse, undecorated fabric, or glazed coarseware (glazed only 
internally) and cooking pans and dish-lids made of sigillata africana 
for use in the kitchen.

The second group comprises forms for storage such as jugs, jars, 
bowls and orcioli (small pouring vessels) with a levigated undeco-
rated fabric; for tableware, there are: maiolica arcaica, slipware and 
graffito ware, monochrome glazed ware, thin-glazed ware, green, 
cobalt and manganese glazed ware, red-slip ware, sigillata africana 
and heavy-glazed ware.

Finally, the third group includes amphora from various sources.

35 The total count also includes material belonging to the UT 92 site records, 
compiled by Lorenzo Marasco as part of his research doctorate 2008/2009 
(Marasco 2013).

36 During the survey, it was decided that only diagnostic sherds would 
be gathered, and a representative sample of the construction material present 
on the site.

37 Several types of fabric were identified, characterized by differing amounts 
of inclusions, and various kinds of inclusions, attributable generically to the 
Roman period and up to and including the modern era.

38 The calculation of the minimum forms was based on the diagnostic parts 
found (rims and bases).

12.1.1 Coarse, undecorated pottery (tav. 3)
The olla (cooking pot) is the most frequently found form, and 

can be divided into two differing types:
– I.1.1. Olla with an everted rim and indent for the lid, with a 
rounded rim and globular body (dis.11; Cantini 2003, tav. 10, I.7.18, 
p. 93) is attested in contexts dating to the second half of 8th-10thc.
– I.1.2. Olla with everted, thickened rim with external groove below 
the rim (dis.14; Cantini 2005, tav. 31, 5.83, p. 143; Vaccaro 2011, 
tav. IX, 8, type 3, US 5147), datable to first half of 7thc.
– I.1.3. Casserole/pan with a thickened rim folded back externally 
with groove emphasizing junction between rim and vertical wall; 
externally, a grey patina is visible on the rim (dis.12; Atlante delle 
forme ceramiche, tav. CVIII, num. 8, p. 221). The form recalls 
African cooking ware, and specifically Ostia I, fig. 270 (dated to 3rdc 
AD), and dated to the 4th-5thc, on the basis of a comparison with 
various find contexts in Italy (Fontana 1998, pp. 83-100; Fontana 
2005, pp. 259-278).
– I.1.4. Casserole with short, rounded rim with ash-coloured patina 
externally on the rim (dis.10; Ostia III, fig. 331), datable to same 
time horizon as point 3.
– I.1.5. Casserole with ring foot (dis.13; Lamboglia 10A; Atlante 
delle forme ceramiche, tav. CVI, nos. 10-11, p. 217). This can also 
be identified as an imitation of African products on the basis of its 
typological characteristics, datable to 4th-5thc.
– I.1.6. Flat base of cooking pan, made of sigillata africana (dis.36), 
on the surface of which a well-preserved layer of red slip is visible 
(dates to the 2nd-5thc).
– I.1.7. Three-ribbed handles from closed vessels (diss.21-22; In Siena 
these are attested to the first half of the 6thc, Cantini 2005, tav. 19, 
4.100, p. 106; Vaccaro 2011, tav. CIV, num.3,5, Podere Serratone), 
made from semi-levigated clay. These belong to the 7th-to 8thc.
– I.1.8. Simple strap handle (dis.25; Cantini 2005, tav. 19, 4.105, 
p. 106; Vaccaro 2011, tav. CX, no. 8, Casa Steccaia) belonging to 
a closed vessel made from an undecorated semi-levigated fabric, 
datable to the Early Medieval period, 7th-9thc AD.

A large number of wallsherds of undecorated coarseware pots pos-
sess a range of differing fabrics 39, which in many cases have parallels, 
on the basis of type and quantity of inclusions, with the diagnostic 
parts datable to the Early Medieval period, as described above.

Finally, the kitchenware categories identified 40 include the undec-
orated coarseware glazed only on the inside or on both surfaces with 
a thick, dark-coloured glaze. The forms relate to cooking pans and 
cooking pots which, on the basis of technological characteristics, can 
be dated to a period between the 12th and 13thc (Grassi 2010, p. 30).

12.1.2 Undecorated levigated pottery (tav. 3)
The most common form is the jug/jar which, on the basis of rim 

and handle typology, relates to a broad chronological period, ranging 
from the Roman era (see dis.5 for the rim, and diss. 20 and 24 for 
handles with flattened section, I.2.6) to the Central Medieval period.

In particular, the following vessels are attested:
– I.2.1. Jug/jar with rounded, thickened rim, round mouth, cylindri-
cal neck and strap handle attached directly below the rim (dis.15: 
Cantini 2005, tav. 7, nos. 4.10-4.11-4.12; Vaccaro 2015, fig. 7, no. 
2 from Podere Serratone and dis.23: curved strap handle; Cantini 
2005, tav. 19, no. 4.106; Vaccaro 2011, tav. CIV, no. 2) and flat 
bases (dis. 3: Cantini 2005, tav. 16, no. 4.85, p. 104; Vaccaro 
2011, tav. CIV, no. 10 from Podere Serratone; diss. 27, 28: Cantini 
2005, tavv. 15-16, nos. 4.76-4.87; Vaccaro 2001, tav. CVII and 
tav. CIV, nos. 9-10 and no. 11 small amphorae from Casa Andreoni 
and Podere Serratone); in western Tuscany this form is ascribed to 
the 7th to 9thc AD.
– I.2.2. Jug/jar with everted, rounded rim and wall suggesting a glob-
ular body shape, with strap handle attached to a neck rising slightly 

39 Fabric analysis was carried out macroscopically on all fragments found, 
distinguishing 13 variants (5 for plain, coarse pottery, 4 for semi-levigated/
selected pottery, and 4 for levigated pottery).

40 These are fragments of the walls of pots which are too small to be drawn. 
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above the rim (dis.18: Cantini 2003, tav. 25, II.6.4; Cantini 2005, 
tav. 8, no. 4.18); this type is datable to between 10th and 12thc AD.
– I.2.3. Jug/jar (dis.16: Grassi 2010, fig. 81, jug group 1, type 2-3,), 
with rounded rim flattened on top, and more or less thickened, 
a round or trefoil mouth (dis.4: Grassi 2010, fig. 25, group 1, 
types 1, 2, 3) sometimes with a small spout, cylindrical or slightly 
tapered neck, with ovoid body and flat base, strap handle attached 
immediately below the rim, as is typical of the central centuries of 
the Medieval period; in one instance, a symbol with radiating dials 
is stamped on the handle (dis.17: for the stamp see Berti, Gelichi 
1995, type III.C; Vaccaro 2011, tav. XCV, nos. 1-2), characteristic 
of 12th-14thc Pisan ware.
Alongside the jugs and jars there is also another form, the bowl, 
made of plain, levigated clay, present in two types:
– I.2.4. Bowls with inverted rim and rounded edge, or slightly 
thickened and rectangular edge, flattened on top (diss.34 and 35: 
Cantini 2003, tav. 21, II.2.5, p. 120; Cantini 2005, tav. 13, nos. 
4.57-4.58; Grassi 2010, fig. 6, nos. 9-11; Vaccaro 2011, tav. CXIII, 
no. 8). Although this was a simple form, made in workshops with 
sub-regional distribution networks, it seems to have first appeared 
between the 6th and 7thc in association with the coil-made pot, but 
unlike the latter it continued to produced throughout the Early 
Medieval period (Grassi 2010, pp. 16-17).
– I.2.5. Bowl with wide rim and slightly rectangular edge (dis.32: 
Cantini 2003, tav. 31, III.2.1; Cantini 2005, tav. 13, no. 4.61); in 
the Siena area it is associated with contexts dating to the second 
half of the 8th-9thc.

12.1.3 Tableware (tav. 3)
Among the oldest finds in the functional sphere of tableware a 

very large number of rims, side fragments, handles and bases were 
found, and specifically:
– I.3.1. Dishes and bowls with a ring foot base (dis.29: Dyson 1976, 
fig. 4, CF 54, late Republican), all poorly preserved but belonging 
to the Roman period.
– I.3.2. Rounded, pendant rim, identifiable as part of a Hayes 
105 dish in terra sigillata africana D (dis.33: Atlante delle forme 
ceramiche, tav. XLIII, nos. 3-4, p. 96). The surfaces still retain a 
thick layer of good quality, bright red slip. The presence at the site, 
albeit sporadic, of an African product dating to 580/600-660 AD.
– I.3.3. Profiled handle belonging to a closed vessel (dis.26: Cantini 
2005, tav. 42, no. 7.29; Vaccaro 2011, tav. XXVII, nos. 2, 4.) on 
which traces are visible of red slip, dated to 6th-7thc.
A fragment of a jug with a heavy glaze seems to relate to a slightly 
later phase; it can be dated to a chronological level in the course of 
the Early Medieval period.
– I.3.4. Base of dish with wide rim and ring foot, with its internal 
surface decorated with floral motifs in blue and brown, belonging 
to the “cobalt and manganese” class (dis.6: Berti 2002, type B, 
pp. 93-96; Baldassarri, Giorgio 2010, pp. 43-44, fig. 11; Berti, 
Giorgio 2011, p. 39). This is imported ware from Tunisia, produc-
tion of which ranges from the last quarter of the 12thc to the first 
half of the 13thc 41.
– I.3.5. Maiolica arcaica jars made in Siena and Pisa, datable as per 
the various chronological production periods associated with these 
wares (dis.8: base with flared foot, and dis.19, rod handle: Alberti 
1993, no. C8, p. 597; Berti 1997, tavv. 106-115, pp. 171-179; Cantini 
2003, tav. 35, no. V.4.2-4; Grassi 2010, fig. 50).
– I.3.6. Ring foot, glazed with graffito design (dis.7: Gelichi 
1993). This find is later, since it is characterized by the technique 
of slip-painting introduced to Tuscany around the second quarter 
to middle of the 15thc.
– I.3.7. jugs and jars made of plain, levigated pottery, datable to 
the Central Medieval period (diss.1, 2, 31, medium-to-large strap 

41 Imports of cobalt and manganese ware are also documented at other sites 
in both the coastal area (San Quirico di Populonia) and inland (Montemassi 
at the end of the 12thc, and the Canonica di San Niccolò at Montieri). The 
presence of Tunisian pottery stresses the vitality of trade involving this area. A. 
Costantini, Archeologia in Piazza dei miracoli, pp. 393-430.

handles made in Siena and Pisa in 13th-14thc: Grassi 2010, fig. 34; 
Vaccaro 2011, tav. XCV, nos. 3-8).

Also present are a number of wall sherds, their primary surfaces 
coated with a layer of glaze with differing shades of green, identifiable 
as coming from open forms and closed forms, datable generically 
to the Medieval period.

12.1.4 Pottery for transport (tav. 3)
We have identified two types of wine amphora:

– I.4.1. Double-rod handle 42 ascribable to a Dressel 2/4 amphora 
which, on the basis of technical characteristics, can be attributed 
to pottery production in coastal workshops of Tarraconense Spain, 
1st-2ndc, well known in the Populonia area.
– I.4.2. Two spikes from Empoli Amphorae (dis.30: Cambi 1986, 
pp. 564-567; Cantini 2010, p. 353; Cantini 2011, p. 163, note 17; 
Vaccaro 2014, p. 216). Macroscopic analysis of the fabrics gives a 
definite attribution to 5th-6thc production in the Arno valley area, 
attested to in the area in question at numerous sites, including the 
nearby San Quirico di Populonia (Pagliantini, Ponta 2016, pp. 
253-255, with reference bibliography).

Finally, there are 27 fragments of amphorae from various sources. 
Their preservation does not permit identification of these types but 
a North African or Tyrrhenian provenance is suggested.

For a better understanding of the findings made, we intend firstly 
to give an overview of the environmental context in which the site 
found itself (para. 2), reconstructing this on the basis of various 
sources (maps and photographs, and geological, archaeological and 
historical sources). The data for the ancient population of the plain 
in the Classical era and up until Late Antiquity, mostly the product 
of archaeological surveys, offers a diachronic perspective, within 
which occupation of the Carlappiano dune (para. 3) is also located. 
The study of surface finds of pottery reveals that this occupation 
continued into the Early Medieval period (para. 4). However, the 
stratigraphies revealed by the 2016 excavation campaign do not 
make it possible to specify the features of the occupation for time 
periods previous to the 12thc. These are presented in an analytical 
form for each of the three excavation sectors, and are preceded by 
a description of the preliminary investigations carried out on the 
site (paras. 5, 6).

The material found in the course of the investigation is presented 
and discussed in the following paragraphs. In particular, from an 
analysis of carbon finds (para. 7) a reconstruction is put forward of 
the vegetation relating to the hills surrounding the site. The 1,678 
sherds are quantified by class (para. 8). From an analysis of them their 
provenance is reconstructed, and thereby the site is placed within 
the economic and trading systems already attested in the local area. 
Geochemical analyses (para. 9) provide useful support for the inter-
pretation of the archaeological findings with a view to production, 
and lead into the initial conclusions (para. 10). These, being based 
on all the findings presented in the previous paragraphs, propose the 
identification of an evaporation salt-works at the site of Carlappiano 
in the 12th-13thc. To facilitate the immediate understanding of this 
interpretation, a 3D reconstruction is offered (para. 11), drawn up 
on the basis of excavation findings and map information. Finally, 
in an appendix, it is proposed that the material found at the site, 
in the course of three separate topographical campaigns (in 2002-
2003; 2009; and 2016), will be published. This represents a useful 
contribution to the reconstruction of medieval settlement and trade 
dynamics, also in view of the scant documentation of post-Classical 
pottery contexts from the lower Cornia valley.

A.B., E.P.

42 Salerno R. 2008-2009, Le anfore romane nel territorio di Populonia, 
Master’s degree thesis, Università degli Studi di Siena, dis.9, p. 152; Costantini 
2011, p. 398 with reference bibliography
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Abstract
For a better understanding of the findings made at Carlappiano 

after the 2016-2017 archaeological campaign, we intend firstly to give 
an overview of the environmental context in which the site found itself 
(para. 2), reconstructing this on the basis of various sources (maps and 
photographs, and geological, archaeological and historical sources). The 
settlement patterns of the Cornia plain in the Classical era and up until 
Late Antiquity, mostly the product of archaeological surveys, offers a 
diachronic perspective, within which occupation of the Carlappiano 
dune (para. 3) is also located. The study of surface pottery finds reveals 
that this occupation continued into the Early Medieval period (para. 4). 
However, the stratigraphies revealed by the 2016 excavation campaign 
do not make it possible to specify the features of the occupation for 
time periods previous to the 12thc. These are presented in an analytical 
form for each of the three excavation sectors, and are preceded by a 
description of the preliminary investigations carried out on the site 
(paras. 5, 6). 

The materials found during the investigation are presented and 
discussed in the following paragraphs. In particular, from an analysis of 
carbon finds (para. 7) a reconstruction is put forward of the vegetation 
relating to the hills surrounding the site. The 1,678 pottery sherds are 
quantified by class (para. 8). From an analysis of them their provenance 
is reconstructed, and thereby the site is placed within the economic 
and trading systems already attested in the local area. Geochemical 
analyses (para. 9) provide useful support for the interpretation of the 
archaeological findings with a view to production, and lead into the 
initial conclusions (para. 10). These, being based on all the findings 
presented in the previous paragraphs, propose the identification of an 
evaporation salt-works at the site of Carlappiano in the 12th-13thc. To 
facilitate the immediate understanding of this interpretation, a 3D 
reconstruction is offered (para. 11), drawn up on the basis of excavation 
findings and map information. Finally, in an appendix, the materials 
found at the site in the course of three separate topographical campaigns 
(in 2002-2003; 2009; and 2016), is published. This represents a useful 
contribution to the reconstruction of medieval settlement and trade 
dynamics, also in view of the scant documentation of post-Classical 
pottery contexts from the lower Cornia valley.
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INVESTIGATIONS AT VETRICELLA:  
NEW ARCHAEOLOGICAL FINDINGS IN ANTHROPIC  

AND NATURAL LANDSCAPES

1. ARCHAEOLOGICAL STUDIES  
AT VETRICELLA AND “CASTELLINA”: INITIAL 
RESEARCH AND THE nEU-Med PROJECT

The study project carried out near Scarlino in the area of 
Vetricella (GR), a toponym which designates an extensive 
estate holding which is the location of the archaeological site 
under study, represents an extensive archaeological research 
program. The first investigations date back to the autumn of 
2006  1. With the 2016 season, the research possibilities offered 
by the new ERC nEU-Med project have enlarged the pros-
pects for investigating and understanding this complex site.

Expanding our gaze to include all the local territory, this 
research process must be regarded as even longer and com-
plex, establishing a link with a common area of archaeological 
research which, in the Maremma area, has been proceeding 
for almost 40 years 2. Mention has already been made in this 
volume of the link between the most recent research con-
ducted in the coastal Upper Maremma and the first investiga-
tions conducted by Riccardo Francovich towards the end of 
the 1970s (Francovich 1985; Bianchi 2015a; Ead. 2015b; 
Marasco 2009, pp. 326-327). From an overall reading of 
the data gathered, the historical questions and the answers to 
them, it is possible to highlight both the value of work done 
in the past and the importance of the new findings presented 
in this volume. Valuable work on historical reconstruction, 
which is expressed in terms of matching discoveries, and, to 
an even greater extent, in the possibilities of supplementing 
previous studies with new interpretive frameworks.

Drawing upon earlier studies in the area of Vetricella 3, 
the intention here is to present the state of play as regards 
research in one of the main contexts for the study of the 
established socio-economic order in the coastal area, during 
the Early Medieval period.
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1 The project initially began as part of the activities of the LAP&T – 
Laboratorio di Archeologia dei Paesaggi e Telerilevamento (Landscape Archaeology 
and Remote Sensing Laboratory) at Siena University (Campana, Francovich, 
Vaccaro 2005; Campana, Francovich, Marasco 2006), before continuing as 
a specific research doctorate, and territorial research project (Marasco 2013b).

2 See, in this present volume, the introductory summary overview presented 
by Richard Hodges.

3 See, especially, the presentation of the preliminary phases of research 
(Campana, Francovich, Marasco; Campana et al. 2009) and of the initial 
fieldwork campaigns (Marasco 2013a, 2012, 2009). 

The site referred hereafter with the same name, Vetricella, 
was identified from the earliest research by the toponym 
Castellina, a name given to a farmhouse close to the ex-
cavation area, whose place-name is believed to be residual 
from former medieval features 4. As well as identifying the 
individual site, the term Vetricella also stands for a larger 
area, containing in its etymology a reference to a previous 
marshland environment 5, devoid of any historical reference, 
and linked to a minor stream, near the farm of the same 
name. The uncertainty shown also on previous occasions in 
defining a single nomenclature for the investigation context 
is somehow a reflection of the total absence of specific docu-
mentary references (Farinelli 2013) and of the elimination 
of the local “place-name” memory owing to the growth of 
marshes and depopulation in the modern era 6.

Ever since the first few years of investigations, the meth-
odological approach has been of a territorial nature, begin-
ning as a project to reconstruct Early Medieval, area-wide 
landscapes, rather than as a study of an individual context 7. 
In these terms, the research conducted between 2007 and 
2009 helped to open a new interpretive window for a recon-
struction of the settlement patterns in the coastal wetlands, 
stimulating, in parallel with other contemporary research, 
the larger aspects in the scope of nEUMed 8.

4 Despite the attractive idea of a relationship between the place-name and 
the spatial proximity of our site, we cannot discard the possibility that the 
presence of the name in this area may refer to different historical dynamics. 
Indeed, the toponym of Castellina, already attested to in the same area at the 
start of the 9thc (Barberini 1985), could actually refer to the presence in the 
same area of the “Bandita della Castellina”, with reference to another fortified 
site situated in the territory of Massa Marittima (in reference to this Castellina, 
modern-day Pero Castellaccio, see Farinelli 2013 and Cucini 1985, p. 247).

5 For the etymology of the toponym, connected to a marshland plant, 
vetrice, see Pieri 1969.

6 For an initial historical analysis of the process of marsh formation and 
land drainage in this area, see Azzarri, Rombai 1985, p. 120 and the recent 
summary, supplemented by an archaeological interpretation, in Marasco 
2013b, pp. 33-52. For considerations regarding indirect documentary sources 
relating to the history of Vetricella, see the article below by Simone Collavini.

7 As already mentioned, the origin of the research project in the Vetricella 
area is directly connected to work on studying archaeological landscapes 
around Grosseto, promoted by Prof. Stefano Campana, and by the Remote 
Sensing Laboratory (LAP&T). Thus, ever since the first research work, a mul-
tidisciplinary approach has been pursued, with the integrated application of 
different investigative methodologies: aerial photo analysis and LiDAR surveys, 
georadar surveying, geo-electrical surveys and gradiometric measurements. For 
a reconstruction of the methodologies adopted, see Marasco 2013b, pp. 53-57.

8 In the panorama of Medieval Archaeology in Tuscany, it is only recently 
that there has been an interest in contexts in low-lying areas, mostly coastal 
plains, and in former lagoon areas connected to these, historical contexts which 
have been analysed only marginally for the Early Medieval centuries. Previously 
hilly landscapes were favoured. We can cite the reconstruction of medieval 
landscapes in the nearby area of Piombino and the Val di Cornia (Dallai 2002; 
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The context in which our site stands is a flatland area 
near what is now the coast at Follonica (GR), through which 
flows the Pecora river and smaller, seasonal streams (fig. 1). 
Historically it was associated with large bodies of water, ini-
tially in the form of lagoons, and later marshlands. This is the 
context which will act as the general setting for the particular 
morphology for the site of Vetricella, which is distinguished 
by a slightly raised, round elevation (in part artificial), and by 
the presence of various concentric defensive features (clearly 
visible from the earliest aerial photos).

The particular appearance of the site immediately aroused 
the interest of archaeological research, having revealed its 
exceptional nature compared to the well-known forms for 
contemporary fortified structures in Italy. For these reasons 
it provided a stimulus for a specific study meeting in 2011 
(Settia, Marasco, Saggioro 2013). An evident uncertainty 
in placing initial stratigraphic findings in their context is 
also clear in the attempts to attribute excavation findings to 
known typological terms or definitions. On several occasions 
the feature located at Vetricella has been interpreted in rela-
tion to the Medieval period motte-type feature (Marasco 
2013a, p. 57; Id. 2009, p. 327).

The continuation of investigations, ensured by the new 
project, makes it possible to go beyond the problematics of 
the terminological identification of the site, at least at this 
stage of research, confirming that schematic terminological 
definitions are (sometimes) inadequate for the various dif-
ferent material solutions adopted, and also confirming the 
risk of an analysis founded on an interpretation of only the 
forms (Gelichi 2013).

Regarding the morphological definition, the new archaeo-
logical findings would probably also place our site within the 
larger category of ring sites with circular enclosures or ditches 
known from the northern European tradition, albeit on a 
scale, and having internal features, which suggest the image 
of the later seigneurial motte 9. As for historical interpretations, 
the site of Vetricella was initially placed, owing to its material 
characteristics, in the context of the earliest early medieval 
manifestations of the establishment of a seigneurship (a small 
fortified nucleus comprising defensive features made of earth 
and wood), a precursor of the later appearance of the first 
castles (Marasco 2009; Bianchi 2010; Creighton 2012, 
pp. 94-45). By contrast, we shall see that the new archaeologi-
cal data, integrated with an increasingly well-defined local 
territorial context, seem to describe a historical landscape 
that exists within a much broader framework, one probably 
connected to a public network of land holdings. This new 
key to interpretation involves not only the individual site 

Dallai, Ponta 2009) and territorial investigations carried out in the area of 
Grosseto (Vaccaro 2011). A vital contribution to a new research approach to 
the archaeological study of these contexts is offered especially by the application 
of extensive remote sensing methods, as is emerging from investigations in the 
ancient territory of Roselle (Campana 2017). For an analysis of the discipline 
in reference to examples of the archaeological study of wetlands (Wetland 
Archaeology), too often mistakenly regarded as marginal areas of the landscape, 
see the European overview put forward in Menotti, O’Sullivan 2013 and 
the research carried out in northern Italy by Fabio Saggioro (Saggioro 2012).

9 Regarding problems connected to the classification of the material 
remains of fortifications made of perishable materials, see, in addition to the 
aforementioned Scarlino Conference, also the European overview put forward 
in Creighton 2012 and, more recently, in Christie, Herold 2016.

of Vetricella, but also the surrounding territorial context, 
where previous investigations had already revealed a strong 
connection between the various settlement contexts identi-
fied on the ground (Marasco 2013b, pp. 198-213; Bianchi 
forthcoming; Bianchi 2015) 10.

Accordingly, in the paragraphs below the general archaeo-
logical context will be defined, as obtained from integrating 
the results of previous investigations with the new year of 
research work, proceeding from a study of the local territorial 
context toward excavation, and, in conclusion, presenting an 
initial analytical summary 11.

2. THE RIVER PECORA PLAIN:  
THE ANTHROPIC AND NATURAL LANDSCAPE

Going beyond the usual identification of the territorial 
context of the excavation area, the research conducted at 
Vetricella has always sought to place attention on landscape 
dynamics and their transformations through time, seeing 
them as the subject of the investigation itself. Dynamics in 
which a central role has always been played by an ancient 
lagoon environment which today is hard to perceive as such 
(or which may even be invisible), and partially overlooked, 
as a secondary aspect, in previous studies of the area.

The particular geographical context under examination 
today bears the typical appearance of expansive coastal plains 
which are a feature of part of the Tyrrhenian coast: large areas 
extensively farmed, surrounded by systems of low-lying hills 
and higher, wooded hills, and which were once occupied by 
lakes of brackish water and lagoons, which later turned into 
marshes, and which were finally drained for land reclamation 
(Bartolini et al. 1977; Federici, Mazzanti 1995). This 
scenario may already suggest how landscape transformation 
processes have seen a particular acceleration, especially as of 
last century, interrupting equilibriums between settlement 
sites, production activities and the exploitation of resources 
that had remained unchanged for centuries.

In environmental terms, the study area corresponds to 
the final section of the basin of the river Pecora, which is 
generated in the Massa Marittima area and which, over the 
centuries, has represented a central point of reference in the 
local historical landscape, despite the fact that today its name 
no longer preserves any reference to it 12.

Surrounding the large Pecora plain, the hills of Montioni 
and Cornia stand to the north, separating it from the nearby 

10 See below, in this volume, for the reconstructive interpretation and histori-
cal analysis proposed by Giovanna Bianchi and Simone Collavini.

11 In addition to this author, contributions to the drafting of the following 
paragraphs were also made by my colleagues who, with the 2006 campaign, 
collaborated in supervising the excavation and the archaeological investigation, 
conducted under Prof.ssa Giovanna Bianchi as Site Director. Together with 
them, however, there is a larger working group thanks to whom it has been 
possible, both in the previous seasons and with the new nEU-Med project, 
to carry out the research presented here: Mauro Buonincontri, Giulio Poggi, 
Stefania Fineschi, Marta Rossi, Elie Essa Kas Hanna, Elisabetta Ponta, Anna 
Romano, Roberta Ruotolo, Luisa Russo, and Davide Susini.

12 The name of the river in the Early Medieval period is actually Teupascio, 
as mentioned for the first time in a document dating to 746 (CDL n. 87; MDL 
IV/1 n. 6; MDL V/2 n. 35). For the etymology of the place-name, and for its 
direct reference to the property of the king (Teutpascio da Þeudo-bakiz = river 
of the demesne), see the considerations put forward in Francovich Onesti 
2000; Francovich Onesti 2002).
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fig. 1 – Location of the study area and of the main toponymic references (A and B), with in detail the site of Vetricella (C), as it appeared in the 
summer 2005 (photo by LAP&T – University of Siena).

lagoon of Piombino, and the Colline Metallifere Massetane 
stand to the east, another vital reference point for reconstruct-
ing the historical landscapes. Finally, to the south, there are 
the hills of Scarlino, constituting the southern limit of the 
lagoon plain.

One of the most significant environmental features is 
local hydrography, which is very active in the formation of 
the ancient landscapes of the plain, both as a contribution 
to the standing waters of lagoon origin, and in terms of the 
harmful inflow of detritus, which contributed to marsh 
formation. Although this network of hydrographic features 
has been altered in its current state, as a result of operations 
to reclaim marshland, it can still be clearly seen by observing 
both historical maps and the traces found on the ground. 
One significant example of this is the reconstruction of the 
original course of the river Pecora, whose modern course has 
been artifically altered, but which in former times used to 
cross the plain not far from the area of Vetricella, subsequently 
bursting its banks in the lagoon area shown on 19thc maps as 
the Palude di Scarlino (Scarlino Marshes) 13 (fig. 2).

13 For a depiction of this, see, for example, the Pianta Geometrica del 
Territorio adiacente alle Dogane del Puntone di Scarlino e Follonica, dated 1835 
(ASF, Miscellanea di Piante, 286r). For a more complex geomorphological 
study of the course of the river Pecora, see the contributions in Pieruccini et 
al., in this same volume. 

This must have been the location, in a smaller or larger 
form, of what is mentioned in the earliest written documents 
and maps as the Lake of Scarlino (Cucini 1985, p. 161; 
Cardarelli 1932, pp. 178-179), which, due to its brackish 
waters, bore witness to the very origin of the coastal plain (as 
reconstructed, with specific studies, for similar lagoon areas in 
the areas of Grosseto and Piombino 14). Similar flat, low-lying 
contexts, which formed with the gradual withdrawal of sea 
levels, until forming, as of the Pleistocene, a large internal 
basin of brackish water, separated from the sea by a low sandy 
causeway. An extensive inland body of water which, in the 
Scarlino area, was fed with fresh water by the Pecora (and 
by smaller rivers), and with salt water penetrating from the 
wide river mouth, at a point corresponding to the spot now 
called Il Puntone (the site of the Roman-era Portus Scabris) 15.

14 For the Grosseto area of the former Lake Prile, see Arnoldus-
Huyzendveld 2007, pp. 51-55; for the area of Populonia and Piombino, see 
the articles by Bardi 2002; Isola 2005 and Giroldini 2012, better analysed 
in Dallai et al. in the present volume.

15 The earliest mention of the ancient harbour of Portus Scabris is found 
in the Itinerarium Maritimum, where it is situated between the port of Alma 
positio (which situated at the mouth of the modern-day river Alma, south of the 
Scarlino Hills) and the port of Falesia (on the modern-day coast at Piombino). 
For the location of the former Portus Scabris in the area of what is now Il Puntone, 
corresponding also to the Medieval Era Portichale/Portiglioni, see Pasquinucci 
2004, and the underwater research illustrated in Bargagliotti, Cibecchini 
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fig. 2 – Elaboration of historical cartography (Grand Ducal Land Register, Leopolodino – 19thc), with reconstruction of the hydrographic network 
and of the large area of water that occupied the plain of Scarlino, divided between Stagno (A), Padule (swamp) (B) and wetlands (C). The red 

arrow indicates an ancient road (not preserved today) that surrounded the wetlands and the swamp.

To reconstruct the landscape in which the site of Vetricella 
existed, it is thus crucial to fix landmarks in the transforma-
tion processes of the features described, to try to interpret 
them in a diachronic vision. First and foremost, we have to 
consider that lake of Scarlino, with a “pond” alongside it as 
early as the Medieval period 16, which certainly had a major 
role in shaping settlement patterns and economic activities 
in every period. Indeed, the novelty of the scenario proposed 
for the early Middle Ages by recent studies is determined 
by the previous vision of this lagoon landscape, influenced 
by an historical reconstruction characterized by an exces-
sive presence of marshes and uninviting low-lying plains 
(adequate, instead, for the Post-Medieval centuries). The 
need to correctly describe this landscape is not connected so 
much to an understanding of the natural context, but rather 
to the definition, in a historical framework, of the potentially 
attractive features (for the local economic and productive 
resources), and the negative environmental factors (such as 
the gradual formation of marshy swamps).

It is with a view to this that a new multidisciplinary study 
has got under way within the framework of nEU-Med, to 

2003. For a recent study of the archaeological indicators of port activities, see 
the contribution by Emanuele Vaccaro (below).

16 Thus, for example, from the territorial references present in a privilege 
of Pope Clement III in favour of the Bishop of Grosseto Gualfredo, dated 12 
April 1188 (Ceccarelli Lemut 1985, p. 45 note 130).

reconstruct the actual size and extent of the Scarlino lagoon 
area, and the morphological characteristics of the Vetricella 
context 17.

However, a number of initial pieces of information, to 
define the former medieval landscape, have been analysed 
also in the previous territorial study, enabling us to already 
draw up certain preliminary proposed reconstructions, to be 
implemented with the ongoing research. An initial phase of 
the study already carried out has included an analysis of the 
available cartographic sources, involving a range of differing 
kinds of representation, not purely designed to document 
the landscape, and above all being of a later date compared 
to the chronological range of our study 18. High documentary 
value is to be found in map-making of the first few decades of 
the 19thc, connected in particular to depictions of the Grand 
Ducal Land Register (the so-called Leopoldino) or to the later 
instruments for planning the land reclamation and drainage 
schemes in the Grand Ducal era, both being instruments 
depicting a territory which was frozen in time since the Late 

17 Research in progress by Pierluigi Pieruccini and Davide Susini, members 
of the nEU-Med team.

18 In the course of the study made during the aforementioned doctoral 
research, cartographic documents showing all the coastal zone were consulted 
(more administrative than geographical documents), as were documents linked 
to the need to depict smaller-scale features, mostly connected to local land man-
agement, and early drainage works. For a detailed overview of the cartographic 
study carried out, see Marasco 2013b, pp. 69-80.
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Medieval period. Observation of these maps made it pos-
sible, for example, to define the forms of gullies and bodies 
of standing water, useful for a retrospective reconstruction 
of the original morphology (above, fig. 2).

Moreover, in these depictions one can still see, around 
the marsh, elements of agrarian divisions and rural roads 
which today are fossilized in anonymous gullies or drainage 
channels, bearing witness to a previous landscape no longer 
having any relationship to the current context. One inter-
esting representation, for our purposes, shows a road near 
Vetricella which, tracing a curve, crosses the fields north of 
the marshy area, presumably showing a route situated on the 
edge of the former lagoon area.

While cartographic data allows us to identify elements 
which are still active, or the traces of generic, older features, 
it is harder to give an absolute chronology to these possible 
landscape lines. In some cases, integrating cartographic 
findings with an observation of traces picked up by remote 
sensing (aerial photos, and LiDAR analysis 19) has made it 
possible to exclude the antiquity of some features, or, equally, 
to suggest that some former water courses may have predated 
the modern era.

Useful chronological information can be gleaned from 
the distribution of archaeological finds, which in part help 
to compile a diachronic picture of anthropic features and, 
therefore, of potential areas of dry land.

Field-walking has found intense frequentation for the area 
of the former lake throughout the ancient period, linked to 
the natural resources of the coastal area, both in the form of 
settlements and production sites. In particular, significant 
salt production activities are attested archaeologically in 
proto-history, and intense metallurgical processing in the 
Etruscan and Roman periods (Cucini 1985, pp. 272-299; 
Aranguren, Castelli 2006). The particular industrial 
vitality of the area, for that matter, is determined not only 
by the natural morphology of the land, with an extended 
coastal zone, a gulf which is easy to navigate, and a large 
inland lake, but also by its proximity to the mining areas of 
Massa Marittima and the island of Elba.

Furthermore, over the centuries, on this territorial founda-
tion, an important network of transportation and communi-
cations developed, such as the main roads along the coast or 
around the lake, and the maritime routes of Portus Scabris 20.

Accordingly, for the Classical period, the archaeological 
findings delineate a landscape consisting in a habitable low-
lying plain that was economically active, the fertility of which 
one must imagine was ensured by intense, organized farming, 
with the necessary control of the network of water-courses. 
Despite certain initial signs of decline as of the 2nd-3rdc AD, 
the Late Antique period yields a picture of relative survival 
for some main sites (villas and farms) and for few smaller 
farming nuclei (Marasco 2013b, pp. 137-150). Given also the 

19 The analysis was conducted using the LiDAR survey produced by the 
Ministry for the Environment and Protection of Land and Sea, as part of 
the Extraordinary Environmental Remote Sensing Plan. New, more detailed 
findings may be made with the new research phase promoted as part of the 
nEU-Med project.

20 For a reconstruction of the main Roman roads, sited alternately, by dif-
ferent authors, along the coast or in the inland plain, see the analyses proposed 
in Cambi 2004 and Celuzza et al. 2007.

continuity of attestations in the iron-working area along the 
causeway behind the dunes, and the vitality indicated at the 
harbour of Portus Scabris (Vaccaro 2011) and at the nearby 
villa at Il Puntone, one can state that the socio-economic 
fabric was still fairly solid by the end of the 5thc (albeit in 
changed forms).

However, the finding of most interest to this research 
relates to the layout of local geography in the transition to 
the Early Medieval phase and the subsequent centuries, when 
previous research suggested a substantial absence of material 
indicators, with one last context frequented up until the start 
of the 7thc (at the La Pieve site, near Scarlino Scalo), and a few 
sporadic signs of frequentation in the Full Medieval period 
(Cucini 1985, pp. 300-302).

The new indicators, acquired between 2007 and 2009, 
do not show significant contractions of the anthropized ter-
ritory in the plain, due to possible marshlands, recognizing a 
complex of around 20 sites between the 8th/9thc and the 12thc.

After an evident reduction in material evidence between 
the 6th and 7thc, as of the 9thc one sees a greater visibility of 
organized human activity. Both in the plain north of the la-
goon area (namely the Vetricella area) and in the sector toward 
the hills of Scarlino, several small or medium-sized contexts 
have been identified datable to between the 9th and 10thc.

Spatial analysis of these attestations shows, at least in 
the areas which have been analysed in more detail, such 
as Vetricella, a coherent and organized distribution, both 
in regards to the anthropic element as well as the natural 
landscape. The Vetricella context itself, situated not far from 
the former course of the river Pecora and the possible lagoon 
area, manifests in its position a conscious and voluntary 
relationship to “water” (in its various forms), allowing us 
to also contemplate the possibility of a specific strategy for 
exploiting that territory.

Moreover, around the site there is a network of contem-
porary contexts, differentiated by material size and with very 
clear topographical relationships, also distributed in a coher-
ent way with regards to the slight mounds of dry ground, 
and the small depressions prone to flooding, evidenced in 3D 
surveying of the terrain (Marasco 2013a, pp. 62-63) (fig. 3).

Observation of the material characteristics of these con-
texts reveals the presence of an initial band of smaller sites at 
a distance of 150-200 m from the site of Vetricella, yielding 
not only pottery finds but also indicators of metal-working 
(mainly smithing slag), and a second area of larger sites 
located at a distance of ca. 700-800 m (Marasco 2013b, 
pp. 266-274; Marasco 2012, pp. 715-716). In this second 
band, specifically, we find both sites identifiable as individual 
settlement/production nuclei, and apparently aggregated site 
complexes, which were potentially still located within the 
area of influence of Vetricella. In particular, these include 
two areas of material (UT24/25 and UT17/18) which have 
been investigated further 21 to try to determine the size and 
type of human frequentation attested to by surface finds. 
Indeed, in both cases, field-walking revealed not only the 

21 The investigations, which are part of the activities of the new nEU-Med 
project, envisage the use both of geophysical surveys and geochemical analyses, 
as well as the repetition of new field-walking (with the coordination of Dott. 
Lorenzo Marasco and Dott.sse Luisa Dallai and Vanessa Volpi, respectively).
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fig. 3 – Morphology of the Vetricella context, elaborated from public LiDAR data, with the distribution of archaeological indicators identified by 
fieldwalking activities. A different topographic relationship between the medieval sites (major and minor) and settlements of the previous periods 
is highlighted, as well as the particular position of Vetricella. In light blue, and in the box at the top, the features identified by aerial photos and 

connected to paleoalvei or ancient watercourses (such as the original course of the Pecora river).

presence of common ceramic material and stones, but also 
indicators of metallurgical activity (smithing slag and ore 
fragments) and, in the case of UT17/18, also the presence of 
human bones 22. In this latter instance, we are looking at a 
particularly interesting context, which, owing to its material 
characterization, could be associated with a medium to large 
sized settlement nucleus, inevitably related to the fortified 
site of Vetricella. Moreover, in this case too, its location cor-
responds to the original micro-morphology of the terrain, 
which sees it positioned on a low micro-elevation surrounded 
by a depression formed by a former water course.

In the case of most of these contexts, albeit within the 
limits of a chronological framework based on an analysis of 
coarse pottery, we see a substantial absence of pottery wares 
connected to the full 12thc. The consequent interpretation, 
namely a decrease in the number of settlement sites on the 
plain, as well as suggesting the establishment of new systems 
of local territorial management and resource control, would 

22 Still to be clarified is the interpretation of the relationship between 
these scatters and another large scatter of Roman-era ceramic material and 
brick/tile, situated just 105 m away, and datable to between the 2nd and 5thc 
(Marasco 2013b, pp. 151-152, 266-270). We must also mention the presence 
of a nearby Roman necropolis, partially investigated in the past, and located a 
few hundred metres away, which appears to have been in use until the 3rdc AD 
(Cucini 1985, p. 222 n. 139).

also correspond to the contemporary development of the 
nearby fortified hilltop villages, including Scarlino itself.

This pattern of settlements and landscape, proposed 
on the basis of archaeology for the Early Medieval period, 
would also somehow be matched by corresponding references 
evident in the written documentation belonging to the Full 
Medieval period 23. Indeed, although these documents do not 
set out to describe the contemporary landscape, the refer-
ences to the economic and productive activities connected 
to the lake and the lagoon area are an indirect testimony to 
the fact that the plain was perceived as a positive resource.

References to the lake of Scarlino and its value for local 
economic activities can be inferred, for example, in two 
deeds., dating to the mid-11th and the end of the 12thc, where, 
together with the presence of the inland body of water, there 
is also mention of an extensive series of rights connected to 
its exploitation (Ceccarelli Lemut 1985, p. 36 note 72, 
and p. 71 note 53).

Also, in documents as late as the start of the 13thc, albeit in 
the presence of references to the appearance of new marshes, 

23 Here a brief presentation of the indications derived from the known 
historical written documentation is offered. On the other hand, reference 
should be made to the specific studies envisaged within the nEU-Med project 
for a more detailed historical-documentary analysis of all the material available, 
in particular for the Early Medieval period. As a first in-depth analysis, see the 
contribution by Simone Collavini in this volume.
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one clearly perceives the image of a plain that was active 
in regards to agriculture and production activities, with a 
navigable lake and bodies of water referred to as valuable 
economic resources and food resources (Ceccarelli Lemut 
1985, p. 7 and p. 71 note 49).

The navigability of the Lake of Scarlino is still attested to 
in the second half of the 14thc, as a galley (galea) in the retinue 
of Pope Gregory XI took refuge there during a storm (ibid. 
p. 71 note 54), while there are no more specific references 
to the possibility that the lagoon was used for ships sailing 
for short tracts along the coast.

Only by extending the analysis to include later documen-
tation does one seem to be able to glimpse larger traces of 
that irreversible process which is thought to have consolidated 
the distinction between an area occupied by the smaller body 
of standing water (what remained of the original lake) and a 
marshy area. In a series of deeds. dating to between 1491 and 
1530 for renting the padule (marsh) mention is made of an 
obligation to maintain the banks and gullies flowing into the 
marsh, to ensure a good water level (Azzarri, Rombai 1985).

It is in later documents, from the end of the 15th and 16thc,  
that we find more and more references to a plain divided 
between land and water, to a landscape composed of ditches 
and water channels, fords and crossing places and above all 
to marshes, swamps and the activities necessary to defend 
the reclaimed land (Pinto 1985). In terms of archaeological 
finds, after the contraction seen in the 12thc, farming estates 
on the plain begin to yield later medieval ceramic material 
only up until the 15thc.

L.M.

3. VETRICELLA EXCAVATION:  
STRATEGY OF NEW 2016 CAMPAIGN

The commencement of the ERC nEU-Med project has 
marked a vital breakthrough in the continuation of research 
at the site of Vetricella and the surrounding landscape, with a 
significant expansion both of the spatial size and the methods 
of investigation at our disposal 24. The archaeological site of 
Vetricella has increasingly emerged as one of the main con-
texts in the whole coastal zone, at least in the reconstruction 
of the socio-economic organization in the Early Medieval 
period. Its general characteristics were already recognized in 
the first years of research, but only now is it possible to com-
prehend in detail its stratigraphical complexity, and analyse 
its historical significance. After outlining the historical land-
scape in which we have to imagine the site of Vetricella, we 
can now set out the main stratigraphical data yielded by the 
excavation, and the strategy adopted to compile this data 25.

This strategy has obviously taken into account both the 
historical questions relating to the nEU-Med project and the 

24 So far, eight excavation campaigns have been conducted at the Vetricella 
(including the 2017 campaign which has just ended.), with the excavation area 
totalling an overall size of almost 2,000 sq. m.

25 It must be stressed that the archaeological research is still under way, and 
that Vetricella has proved to be more complex than initially estimated. Thus, 
while the sequence based on stratigraphic relationships is to be regarded as a 
fact, the reconstruction proposed for it will certainly have to be revisited and 
added to, as the investigations proceed.

resultant practical aspects, not only in terms of the greater 
availability of resources, but also in terms of the necessar-
ily well-defined and “limited” timeframe for investigation 
(compared to the total size of the site).

The aim of the new 2016 excavation campaign was to 
resume the previous investigations, extending the investigated 
areas, in an attempt to comprehend, within the project’s 
time limits, the chronological period of frequentation of the 
site as well as its material and functional transformations. 
Setting out from the previous findings, the investigation 
was commenced with an initial reopening in May, and an 
extensive investigation in the following months of September 
and October. With the use of a mechanical digger, the old 
excavation sectors were expanded, and a single large area 
was created (more than 1,500 sq m.), corresponding to the 
surface area enclosed within the inner circular feature (fig. 4).

In stratigraphical continuity with this central area, two 
identically positioned sectors were then extended to the east 
and west, the latter sector intercepting the large intermediate 
ditch. An exploratory trench was also dug to the west, making 
it possible to extend the investigation also towards the final 
circular defensive feature, clearly identified by the geophysi-
cal surveys. Thus, this layout made it possible to obtain an 
initial, continuous vision (although limited to the size of a 
trench) of the stratigraphical deposit over almost all of the 
surface of the site, measuring almost 110 m long. Thanks to 
the section obtained thereby, it was possible to identify in 
the ground the original profile of the site (although partially 
altered by modern farming), and the original raised elevation 
which must once have allowed the central zone to stand out 
above the surrounding terrain.

Initial work in the large area involved the removal of arable 
levels with the use of a mechanical digger, to make it level 
with the strata reached in the earlier investigations, and to 
then decide where to proceed with the actual excavations. 
Throughout these activities, reference was made to the site 
grid, established in 2009 (each square having sides 10 m 
long). This grid was regarded as fundamental not only for 
the documentation of the stratigraphical findings, but also 
to correctly overlay geophysical surveys, and to excavate the 
ploughed layers. Indeed, as already stated, modern farming 
activities have had a major impact at the site of Vetricella, 
with the loss of large portions of the horizontal stratigraphy 
(this can clearly be seen in the deep plough cuts in the de-
posit, down to the depth of sterile earth strata). Right from 
the outset, this situation made it necessary to attach a certain 
importance, to any material finds which might be located 
in farming levels, especially significant for the final, higher, 
occupation strata. Accordingly, the site grid proved to be vital 
for the localization of material found on the ground surface, 
also during the mechanical removal of ploughed levels, to a 
particular topographical zone, which may have been linked 
to a specific function.

The subsequent excavation strategy followed the multidis-
ciplinary formulation of the project as a whole, being adapted 
to a combination of different excavation techniques, based on 
differing methodologies, and aimed at securing different types 
of information. The overall planning involved a combination 
of excavation techniques which attach a special importance to 



64

Lorenzo Marasco (ed.)

fig. 4 – Aerial view by drone (UAV) of the excavation of Vetricella at the end of the 2016 campaign (photo by ATS srl of Siena). In evidence, 
the structures that characterize the site in the most important periods of frequentation: the central tower (1), the internal ditch that was later 
transformed into the basement wall (2), the deep intermediate ditch (3) and the external ditch with enclosure function (4). In the background, 

the portion of the plain once occupied by the Lake of Scarlino (later become Padule, ie swamp).

the vertical dimension with techniques giving more impor-
tance to the horizontal dimension, in an attempt to reconcile 
an understanding of the large stratigraphic deposit with the 
necessity of dealing with a considerable mass of information 
within a relatively short space of time. This combination made 
it possible to integrate findings from exploratory trenches 
(step-trenching), aimed at analysing the stratification of deep 
deposits, with the spatial relationships between finds and 
the structural elements, obtained by applying the traditional 
methods of large-scale stratigraphic excavation (Renfrew, 
Bahn 2006, pp. 96-100). Thus, the demands of vertical and 
horizontal analysis were met also by keeping a series of por-
tions of unexcavated ground (as witnesses), so that the various 
strata could be identified and correlated to each other also in 
their vertical profiles. Second, this formulation made it pos-
sible to preserve some exposed sections enabling specialists 
in other fields (archaeobotanists, geologists etc., see below) 
to collect the samples required for their studies.

Methodologies were also adopted in the sphere of tech-
niques of archaeological documentation designed to allow 
the largest possible amount of information to be recorded 
directly in digital format, with the use of three-dimensional 
surveying on the basis of photogrammetry, and the recording 
of the vertical dimension of stratification 26.

26 The work on photogrammetry documentation, and rendering the results 
in three-dimensional format, was conducted by Dott. Giulio Poggi and Dott. 
Mirko Buono, members of the nEU-Med project team.

In terms of operational detail, the 2016 excavations in-
volved the completion of the archaeological investigations 
begun in the previous campaigns, in order to verify, at a 
larger scale, the previously proposed reconstructions of the 
site’s layout (fig. 3b). Work was then done on completing 
the investigation of later stratigraphies in the area previously 
called Sector III (eastern portion), in which a feature was 
identified with a probable foundation groove for a horizontal 
joist, and in the central zone of the site (previously called 
Sector I). In this sector the robber ditch of the large central 
building was found, as well as some floors relating to the life 
of this building.

Continuation of the excavation in the central area, around 
which the whole site seems to have been developed/struc-
tured, revealed the entire perimeter of the large tower-shaped 
building, identifying more precisely its quadrangular layout. 
The internal surface of the building was divided into four 
parts, and alternately excavated, in a “butterfly wing” pat-
tern, in order to obtain an immediate and statistically valid 
understanding of its earlier phases. Work continued also in 
the area immediately outside of the tower, in particular in 
the western and southern portions, where horizontal levels 
linked to the construction of an outer wall were identified and 
on which the 2016 excavations halted (the 2017 campaign, 
which has just ended, resumed from these levels).

In line with this phase of the stratigraphic sequence, work 
was also resumed with the opening of two large exploratory 
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fig. 5 – Table summarizing the results of the radiocarbon dating cited in the text, with distribution of the respective calibration curves, both 
at 1σ and at 2σ (by Dr. P. Ricci, Department of Environmental, Biological and Pharmaceutical Sciences and Technologies of the University of 

Campania “Luigi Vanvitelli, coordination Prof. C. Lubritto).

trenches (trenches 2 and 3), aimed at understanding the 
relationship between the hypothetical foundation plinth of 
the previous defensive outer wall and the surrounding stra-
tigraphy. The two trenches were created at the northern and 
southern edges of the previous Sector III (with a southwest/
northeast alignment for trench 2, and a northwest/southeast 

for trench 3), on either side of the inner circular feature, 
being respectively of 11.5×2 m and 19×2,7 m in size. The 
vertical sections exposed during these excavations provided 
excellent indicators to better understand the entity of the 
buried deposit, which the open-area excavation subsequently 
helped to reconnect, while also contributing to specify its 
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size as well as setting the grounds for its interpretation and 
subsequent reconstruction.

The subsequent 2017 campaign saw the continuation 
of excavations aimed at revealing the exposed deposit levels 
located in the large central area (to understand the entire 
stratigraphic sequence, through time), as well as the explora-
tion of new parts of the site, both within the circular defensive 
features and in the outermost area.

One last point relates to the formulation of procedures for 
the interpretive reconstruction of the stratigraphic deposit, 
and above all for a definition of the reference chronologies. 
A large part of investigative activities involved the gathering 
and processing of a large number of small finds recovered over 
the course of the excavation, covering an extremely wide and 
varied range of different types of material 27. Although impor-
tant and significant references for absolute chronologies are 
set to be obtained from specific studies of the various classes 
of objects, the narrow chronological period within which the 
site of Vetricella seems to have developed (which is not easily 
inferred on the basis of the finds alone), and the frequent 
portions of stratigraphies in secondary deposition, have made 
it necessary to recur to a significant number of radiocarbon 
datings. Working in collaboration with specialists in the 
sector, organic samples were gathered systematically during 
the excavation process, so as to be successively processed 
and selected on the basis of the main stratigraphical issues 
encountered in the sequence (fig. 5) 28. As will be illustrated 
in the paragraph below, we are able, so far, to refer to nine 
analysed samples, each with its own radiocarbon date, and we 
can thus anchor the stratigraphic sequence to a considerable 
number of absolute chronological benchmarks.

A.B., S.G., S.L., C.L., P.R.

4. THE VETRICELLA EXCAVATION: 
INTERPRETATION OF THE STRATIGRAPHIC 
DEPOSIT (2007-2016 SEASONS)

Despite the fact that the archaeological excavations at 
Vetricella are still under way, and that, to date, so far only 
a limited portion of the area potentially occupied in the 
Early Medieval period has been studied, an initial attempt 
at reconstructing the stratigraphic deposit brought to light 
so far, integrating findings from the earlier campaigns with 
the more extensive results from the 2016 season, will be here 
preliminarily illustrated.

Given the complexity of the stratigraphy that has emerged 
thus far, and the necessarily provisional nature of certain 

27 Since the first years of excavation, the site of Vetricella has yielded a large 
number of material finds, especially ceramics and metals, with characteristics 
such as to immediately suggest a possible function of control/collection of 
moveab resources. See now the findings reported in para 5 below, and, for 
ceramic products, the preliminary data analysis in the article by Dott.ssa Luisa 
Russo elsewhere in the present volume.

28 The radiocarbon analyses, with preparatory work and subsequent dating 
of the samples, were coordinated by Prof. Carmine Lubritto, and carried out by 
Dott.ssa Paola Ricci at the sample preparation laboratory at the Department 
of Environmental, Biological and Pharmaceutical Sciences and Technology 
at Campania’s “Luigi Vanvitelli” University, and by Dott.ssa Maria Elena 
Fedi and Dott.ssa Lucia Liccioli at the AMS facility at the INFN – LABEC 
lab (Nuclear Techniques Laboratory for the Environment and the Culture 
Heritage) in Florence.

inferred interpretations of the sequence (where the direct 
stratigraphic relationships do not allow to refine the recon-
struction), in the following two paragraphs we will attempt 
to separate the actual stratigraphic context from the subse-
quent interpretive analysis. The former, specifically, will be 
dealt with in summary form, as far as possible, referring to 
the main elements in the sequence, and the chronological 
macro-articulation which have so far been identified. To this 
end, it is advisable to refer to a number of aspects already 
highlighted in the previous paragraph, particularly in regards 
to the final phases of the site (which feature the most com-
promised stratigraphies) are only partially visible, and to the 
difficulty of relating discontinuous stratigraphic elements.

The proposed stratigraphic sequence is based on the iden-
tification of four occupation Periods (plus a fifth Period for 
the contemporary era), distinguished on the basis of the direct 
relationships within the deposit, and of those considered as 
the most representative material features (both in terms of 
material complexity and historical significance) (fig. 6).

However, it should be emphasized that, in several cir-
cumstances, the distinction between the individual Periods 
has not always been in clear material terms, and indeed the 
entire sequence could almost be regarded as set within a 
single process of occupation, albeit with frequent additions 
and variations. This view is in part also connected to the 
reduced timespan in which it appears possible to distribute 
the stratigraphic context under investigation, characterized 
in material terms by a fairly rapid sequence of interventions, 
in a relatively narrow space of time 29.

The data compiled thus far do not seem to indicate par-
ticular functional transformations in the context in question, 
where, despite well-documented structural changes, the main 
features expressed by the material evidence seem to be basi-
cally unchanged through time.

The first finding relates to the configuration of the site of 
Vetricella, analysed by a geomorphological study carried out 
in parallel with the excavation itself. This was found to be 
composed of some interventions of carryovers and artificial 
accumulations which are clearly identified in the sequence, 
but which were added to a low, naturally occurring mound, 
generated by an original alluvial fan of compacted gravel 
which extended south toward the lagoon depression 30. The 
site’s natural configuration, together with its position as 
regards the surrounding local geographical context, are to 
be regarded as the initial crucial features for a historical 
reconstruction of the context.

Taking this particular morphology of the site as our 
reference point, and the natural landscape reconstructed 
in the pages above, the first occupation recognizable in the 
stratigraphy is currently attested only by a few indicators, 

29 As explained below, the absolute chronological references provided by 
the found material culture, and consolidated by radiocarbon dating, define the 
significant strata to a duration of less than two centuries (at present, datable to 
between the mid-9th and the mid-11thc). It is still not possible to say much for 
the oldest contexts (Period 1), thus far identified in limited areas.

30 See the considerations proposed in para. 2 above, and the environmental 
overview proposed in the article on the geomorphological study of the territory, 
in this same volume. 
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fig. 6 – Vetricella: composite final excavation plan (campaign 2016) and sequence of period plans, with representation of the main stratigraphy 
(graphic documentation by L. Marasco and G. Poggi).
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hypothetically datable to the first few centuries of the Early 
Medieval period (Period 1) 31.

This was a phase of occupation of which we can see only 
a few small portions, and which is identified above all by the 
fact it stands above the natural ground level of the mound 
(it is not currently possible to infer any operations involving 
a levelling of the ground), and from its relationship to later 
stratigraphies, which it predated.

In detail, this occupation is represented by at least two 
different phases, occurring one on top of the other, the first 
evidenced by a number of circular cuts and zones with ma-
jor signs of combustion, the second by an initial activity of 
artificially raised levels, and flattened surfaces for habitation 
or walkways. These features were mostly concentrated in the 
central part of the site, being partially removed by later in-
terventions, and they currently display limited stratigraphies. 
The scant presence of horizontal stratigraphies, and the fact 
they occur directly above the natural sterile level, mean that 
at present no precise chronological attribution is possible, 
nor can any suggested interpretation be advanced regarding 
the nature of the context.

It is interesting to note that the transition between the 
two different phases seems to be connected to a possible 
reworking of the site, with holes being filled in, and the 
ground surface being extensively and homogeneously lev-
elled, associated with a slight increase in the ground level. 
These strata, which are grey-black in colour, are of limited 
depth but extend across a considerable area, and display a 
highly organic composition, and a plastic consistency (US 
495, 669, 672, 817). It is not yet possible to suggest whether 
these features may be related to a profound anthropization or 
to a natural, organic origin, or to define the right sequential 
relationship with the following occupation period. Indeed, it 
is not yet clear whether this levelling of the ground is uncon-
nected with the structural changes of Period 2, or whether it 
is somehow a preparation for them.

Unfortunately, its functional interpretation is also hin-
dered by the fact that this deposit would also constitute the 
ground level for the subsequent phases of occupation activi-
ties, with a resultant intermingling of the different uses and 
of their respective material indicators. Despite this difficulty 
in deciphering the correct association between these features, 
we can identify a series of repeated traces of occupation on 
this new level, with reddish and blackened zones, isolated 
levels of stones, and at least one ground level composed of 
lime mortar on the eastern edge of the central elevation (US 
536, in trench 3).

The picture thereby delineated certainly seems to be 
consistent with a set of structures made of perishable mate-
rial, although we cannot presently identify their nature or 
size, even with reference to the subsequent features which 
marked the site’s limits.

31 At the current state of research, we prefer to suspend any definition of a 
possible older anthropic presence at the Vetricella site, in particular as regards 
the finding in a residual deposit, and thus potentially out of context, of mate-
rial datable to the Etruscan and Roman periods. These are terracotta and metal 
finds which, although in some cases of considerable interest, cannot be reliably 
interpreted at present.

The presence of at least one ground level composed of 
mortar could, by itself, indicate a high-profile form of oc-
cupation, although this is yet to be defined in more detail, 
but it is not yet possible to determine its relationship with 
possible features in the central part (the initial indications 
as to the presence of a possible building in the centre of the 
mound are to be associated with Period 2).

Despite the scarcity of material indicators and possible 
chronological signposts, one interesting absolute chronologi-
cal “anchor” could be derived from a stratum related to the 
transition phase to the subsequent period, when the addition 
of a new infill layer, of clayey soil (US 535), associated with 
a sooty combustion stratum (US 506), seals the previous 
mortar level. Radiocarbon analysis of a sample taken from 
this activity has provided a date range of 760 to 890 AD 
(58.8%) 32, which can be interpreted as a significant reference 
for the commencement of the new occupation, with which 
these same stratigraphies may also be associated.

The variations in the stratigraphic sequence reveal how 
significant interventions to reorganize the site were intro-
duced on top of the context described above. Owing to their 
structural complexity, these are identified with the phase 
marking the start of a new interpretive period (Period 2). It is 
as well to reiterate that the association of the individual stra-
tigraphies in distinct periods cannot always be based on direct 
relationships, and accordingly the scanning of their sequence, 
and the respective occupation phases, is also sometimes 
the result of hypothetical considerations, requiring checks 
and future supplementary data. The material phenomenon 
which significantly distinguishes this hypothetical “construc-
tion” phase is the creation of the three concentric defensive 
ditches, a combination of deep excavation interventions, and 
accumulations of natural earth.

The construction of the three ditches represents an ex-
ample of individual events devoid of a direct relationship 
(also in view of the scale of the intervention, and the current 
state of investigation), but, as regards interpretations, these 
are necessarily seen as being in association with each other, 
owing to the evident corresponding aspects, in terms of 
topography and site layout, which they display.

Regardless of the stratigraphic relationships preserved 
in the ground (which have only survived for the smallest 
ditch), the layout of each ditch seems to display, in its regular 
topographical concentricity, a clearly unified design, also in-
dependently of any (non-identifiable) sequential construction 
pattern. The two inner ditches have a width of around 6.5 
m, and are almost 2.5 m deep, with an estimated diameter 
of around 39 m and 77 m respectively, while the third, 
outermost ditch has yielded a width of around 4.5 m and a 
proven depth of just 0.8 m, with a diameter of around 116 m 33  
(see below fig. 10).

32 The following are the complete dating references: sample Fi 3453, 
1210±55 BP with calibration 1 sigma 760-890 AD (58.8%); 2 sigma 670-900 
AD (87.8%). For details relating to this and subsequent radiocarbon dates, see 
the summary table in fig. 5.

33 It should be specified that these measurements have so far only been 
recorded inside the exploratory trenches dug in the eastern sector of the excava-
tion. The extension of these dimensions also in the sectors not yet investigated 
is based on an approximate estimate anchored to the initial material data, and 
the measurements made on the traces identified by remote sensing.
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In terms of stratigraphical relationships, it is possible to 
identify a valid sequence only for the innermost defensive 
ditch (US 417-706), which cuts the deposit of the previous 
period, while the cuts of the two outer ditches yield relation-
ships only with the natural ground level and with the arable 
stratum. It was only possible to document the construction 
procedure in the case of the internal ditch, but we can advance 
it as a hypothesis also for the two larger ditches, despite the 
fact their stratigraphies have not been preserved. Indeed, the 
cut of the ditch led to the excavated earth (a large stratum 
consisting of silt and gravel) being piled up on both its sides, 
with the resultant formation of a raised bank acting as a 
small rampart.

It is from the stratigraphic relationships of the inner ditch 
that it is possible to obtain some absolute chronological in-
dications for this phase, since it is found to post-date both 
the aforementioned US 506 (see above) and a new level of 
carbon (US 670), connected to the formation of the outer 
ridge, dated by radiocarbon analysis to between 890 and 
990 AD (68.2%) 34.

While for the three ditches it seems possible to suggest 
they belong to a single delimiting feature which must have 
surrounded the raised part of Vetricella, and which, at least 
in the deeper ditches, also expressed a clear defensive func-
tion, it is harder to identify the material characteristics of the 
hypothetical main structure that we have to imagine at the 
centre of this enclosed area (fig. 7a).

Indeed, in the raised centre of the site, the stratigraphies 
associated with this period are only identifiable in vestigial 
strata which attest to the existence of a possible interior space, 
greatly altered by modern farming and not clearly associated 
with possible perimeter structures. Here, the only material 
traces found which can be related to possible structures 
actually betray an “absence” of material, being linked to 
the remains of a later phase of robbing (Period 4), involv-
ing the stone- and wood-built building which we imagine 
was constructed, in the form of a tower, in Period 3. Only 
hypothetically, and given the absence of pre-existing traces, 
can we suggest that the tower-like building, which in the 
stratigraphic sequence is positioned further forward, may 
testify to the continuation of a pre-existing topography and 
site layout in which a similar building must have stood, right 
from the start, in the middle of the three ditches.

This previous building would thus have had a similar, 
quadrangular design, with an internal space of not less than 
approximately 6.8 m for each side, and a total surface area 
of around 46 sq m (we cannot exclude the possible presence, 
as far back as this period, of a building with more than one 
storey)  35.

Also, as regards the possible occupation phase of the cen-
tral interior space, unfortunately, the particular aspect of the 
stratigraphic deposit, distinguished by a reduced stratigraphi-

34 The following are the complete dating references: sample Fi 3436, 
1103±46 BP with calibration 1 sigma 890-990 AD (68.2%); 2 sigma 810-1030 
AD (95.4%)

35 As outlined below (in reference to Period 3), four hollows were identi-
fied in the room in the tower-like building for wooden supports. These were 
shallow and arranged in the internal corners of the building. In the absence of 
clearer stratigraphic indicators, these features are not related to possible previous 
wooden structures, but to elements integrated with the later masonry socle.

cal series, by the repeated use of just a few ground levels, and, 
lastly, by the large-scale removal of soil levels by modern 
ploughing, does not make it possible to easily distinguish 
the occupation levels in the individual periods 36. Therefore, 
the creation of a large elliptical pit near the western side 
of the interior space, perhaps designed to store containers, 
and the discovery on occupation level US 215 of two denari 
(coins) from the Pavia mint, bearing the name Berengario 
I 37, are only hypothetically linked to this phase of the site’s 
occupation.

As yet no large traces of occupation have been found in 
the portion of the site corresponding to the outside of the 
central building. This is certainly in part due to later inter-
ventions involving the removal or levelling of the deposit. 
Indeed, stratigraphy formation activities have only been 
recorded inside the two innermost ditches, where there is a 
gradual accumulation of erosion strata and intentional infills, 
coming one on top of the other (fig. 7b). These layers consist 
mostly of silty-sandy earth, with a considerable presence of 
finds (mostly ceramic material and animal bones), and they 
display differing characteristics as regards their manner of 
formation and grain size between the inner ditch and the 
middle ditch 38. Indeed, it seems that a gradual accumulation 
and slow erosion is identifiable for the first ditch, also with 
signs of possible maintenance (US 529, 530, 531, 532, 611, 
and 752), while in the middle ditch one sees silty-clayey strata 
associated with the presence of water, whether standing or 
slowly running water (US 399).

On top of these deposits, especially in the area of the 
inner ditch and the central part, a series of “construction” 
interventions has been documented which, on the basis of 
the material impact recorded by excavation, have been in-
terpreted in relation to a new occupation period (Period 3),  
albeit in structural continuity with the previous phase.

The first stratigraphies of this period are found to be 
clearly associated with work aimed at reorganizing both the 
structures already present and the vacant spaces available for 
use, and they share a common material feature in the pres-
ence of abundant mortar. Analysis of the stratigraphy has 
identified a new, more organized policy for managing the 
site, also facilitated by the conservation of a quantitatively 
greater series of archaeological indicators. The discovery 
which can perhaps sum up the initial phase of the new period 

36 We cannot exclude, for certain moments in the life of the building, the 
use of floors that were removable, or consisting in perishable materials, such as 
wooden boards. For a better study of the nature of the interior deposits, and 
the processes whereby they were formed, micro-morphological and micro-
stratigraphic analyses are under way on the occupation layers (under Prof. 
Pierluigi Pieruccini, Department of Earth Sciences, University of Turin, and 
Dott. Davide Susini, Department of the Physical, Earth and Environmental 
Sciences, Siena University).

37 Despite the match between this chronological indication and the related 
sequence anchored to radiocarbon dates, it should be specified that, in this 
case, the layer was substantially altered by subsquent farming, with a necessar-
ily reduced level of reliability. Also, worth noting are other coin finds made in 
the same area of the tower-like building, in later levels or as residual finds in 
ploughsoil: four other denari of the same type, as well as two denari issued in 
the name of Hugh and Lothair (931-947) and a denaro in the name of Hugh, 
Marquis of Tuscany (951-967). For these coin finds, please refer to a first pre-
sentation inserted in Benvenuti et al. in this same volume.

38 At present, given the limited size of the area investigated with an explor-
atory trench, the deposit of the outermost ditch was not equally legible, since, 
being shallower, it allowed the formation of a less developed deposit.
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fig. 7 – Documentation of the stratigraphic deposit investigated in the 2016 campaign, with main section of the excavation area (a, Section A-A’) 
and sections of the trenches open across the internal ditch (b, Section B-B’ and C-C’) (graphic documentation by S. Greenslade, S. Leppard,  

L. Marasco and G. Poggi).
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fig. 8 – View of the mortar mixer 
and of the mortar-clad decking, 
placed in front of the tower. In the 
background, the perimeter of the 
building testified by the rubber 
trench; in the foreground some 
pits related to a wooden structure 
(a). Detail of the area around the 
central tower, with evidence of the 
alignments of large pits for a woo-
den structure (maybe some kind of 
a timber loggia) (b).

is the creation of a large emplacement for mixing mortar, 
outside the hypothetical central building (US 581), and by 
the creation, all around, of a large flat area, surfaced with 
lime mortar (US 633 and 700) (fig. 8a).

It is not yet possible to determine in detail what interven-
tions can be dated to this construction phase, although the 
presence of the mixing device, and the resultant availability 
of construction mortar, may be an indicator that some of 
the features identified were contemporary 39. As a hypothesis, 
suggested also by possible consistency in construction, we can 
attribute to this phase the addition of a socle made of mor-
tar and stones in the perimeter of the central building (US 
466), which survives only in a small section in the northeast 
corner. This may have been an addition to existing construc-
tion solutions to provide additional support for a first floor.

39 After an initial preliminary study of the composition of the mortar, aimed 
at identifying possible means of establishing an association between the different 
structural elements, a further, more detailed study is now under way, to verify 
what initially appears to be mineral-petrographic homogeneity.

Remnants of a surface made with lime mortar, apparently 
acting as surfacing material, similar to the material used to 
surface the open space outside the tower, were also found 
close to the cut of the inner ditch, where the final infills seem 
to be sealed by a layer of mortar, spread over both the bottom 
and the sides of the ditch (US 447 and 455). Moreover, in 
trench 3 it was noted that similar mortar surfacing seems also 
to continue outside the eastern edge of the cut, forming a 
level sloping slightly to the east (US 542a).

To complete the construction, on at least three of the 
four sides of the central tower (the northern side has not yet 
been investigated.), three rows of large holes are dug (aver-
age diameter: 0.6 m), which can be interpreted as post-holes 
for large wooden timbers (fig. 8b). The position of these 
interventions in the sequence is supported by the fact that 
the cuts are made directly in the mortar mixer, determining 
that it was no longer in use, and in the surrounding surfaced 
area. Indeed, the contemporary relationship seen between 
one of these cuts (US 589) and the last layer of surface mor-
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tar seems to indicate the transition from one intervention 
to the other. The new structural aspect of Vetricella tower 
would tentatively suggest that in the course of Period 3, the 
contemporary presence of the central tower-like building, 
already having a possible masonry-built socle (although we 
do not know whether this was wholly, or only partly, created 
at this time), a series of ground levels surfaced with mortar, 
extending also to the inner ditch, and a series of large wooden 
features around the building 40.

In this reconstruction, we can also place the indicators 
gathered near the middle ditch, which has infill layers 
containing broken-up mortar, and a possible functional re-
placement by a new defensive feature. This is another series 
of large circular cuts, which are fairly deep (0.7-0.8 m) and 
are distributed in the form of a ring, perhaps constituting 
a palisade.

As to date, we can refer to a piece of charcoal found within 
the mortar surfacing of the space outside the tower (US 633), 
which has provided a possible chronological fix of between 
940 and 1020 AD – 1σ (51%) 41.

In Period 3 the stratigraphy directly associated with oc-
cupation of the area and accumulated occupation deposits 
is slight, due to both the impact of recent ploughing and the 
levelling of the ground in the subsequent period. Little as 
a result can be determined about what kind of activity was 
conducted at the site. However, it has been possible to recover 
several contexts which help towards an initial chronological 
framework. These date the occupation phase in this period 
to the second half of the 10thc. Inside the tower, for example, 
a sunken hearth was found in the south-western corner (US 
450), which yielded a radiocarbon date of between 960 and 
1020 AD – 1σ (54%) 42.

Further indicators of habitation are situated on the succes-
sion of mortar surfaces outside the tower and the ditch (US 
526, 554, 572), in particular with the creation of a number 
of pits with a large diameter (1.2-1.4 m) but of limited depth 
(0.30-0.40 m). The possible function of these is yet to be 
determined.

It is from the mortar surfacing outside the ditch (US 
542b=1349) that a sooty residue comes which was sampled 
in the ground surface and subjected to radiocarbon analysis. 
This yielded a further chronological marker of between 980 
and 1040 AD – 1σ (68.2%) 43.

Although the carbon 14 dates offer a time range which 
also covers the first few decades of the 11thc, the fact that this 
phase likely belongs wholly within the 10thc is also suggested 
by evidence that it predates a subsequent stratigraphical 
context, identified in the eastern half of the excavation area. 
This comprises a series of burials directly in the ground, 

40 In the case of these features, we still lack an overall understanding of 
their structure and layout. Currently, therefore, any suggested reconstruction 
must take into account both of a linear layout, possibly connected to a structure 
abutting the body of the tower, and a ring-shaped layout, possibly acting as a 
defensive palisade.

41 Sample Fi 3372, 1080±40 BP with calibration 1 sigma 940-1020 AD 
(51%), 890-920 AD (17.2%); 2 sigma 880-1030 AD (95.4%)

42 Sample Fi 3367, 1065±40 BP with calibration 1 sigma 960-1020 AD 
(54%), 890-920 AD (14.2%); 2 sigma 890-1030 AD (95.4%)

43 Sample Fi 3369, 1010±35 BP with calibration 1 sigma 980-1040 AD 
(65.4%), 1100-1120 AD (2.8%); 2 sigma 960-1060 AD (73.8%), 1070-1160 
(20.2%), 900-920 (1.4%).

distributed between an inner band alongside the ditch, and 
an outer band above the mortar surface US 542a. These fea-
tures indicate a form of use which, given their distribution, 
does not seem to be merely occasional, although at present it 
does not offer sufficient clues for understanding how it is to 
be interpreted historically. Pending the examination of data 
from the new 2017 campaign 44, at present we note the pres-
ence of eight burials, of which two are aligned north-south, 
parallel to the internal edge of the ditch (US 608 and 710) 
and six are aligned east-west, positioned on the outer levels 
(US 413, 773, 774, 775) 45.

The direct relationships of some burials make it possible 
to map the stratigraphic sequence fairly clearly, being situated 
in a sort of transition between the stratigraphies referred to 
above and the following, Period 4 stratigraphies. Radiocarbon 
analysis conducted on two inner burials (US 608 and 710) 
has significantly yielded a fairly consistent chronological 
reference, respectively dating to between 960 and 1040 AD 
– 1σ (61.6%) and between 950 and 1015 AD – 1σ (52.2%) 46.

It is not yet clear whether the remains of a structure 
created near the burials outside the ditch, attested to only 
by a robber trench, which has left its rectangular perimeter 
visible (US 135 and 136) may have some relationship with 
this cemetery use. This building, perhaps made of perishable 
material, and with its walls probably set on top of horizontal 
beams (ground sills), was also reused in the following period, 
and thus it is not easy to interpret.

The transition to the following Period 4 is evidenced by a 
series of stratigraphic elements in which, viewed in as a whole, 
can be associated with a final transformation of the site. The 
salient features of this series of activities seem, in this case 
too, to suggest precise plans to reorganize the central area, 
which are put into effect by means of rather large-scale and 
well-structured interventions. Following a possible removal 
of the previous stratigraphy, there is a complex activity of 
fill, using salvaged earth brought specially to the site and 
covering all of the central part of the context, with an orderly 
accumulation of new layers forming a kind of ring-shaped 
mound around the tower (US 112, 131, 181, 425, 426). The 
material data from these various strata, the composition of 
the earth and the material it contained, confirm in some cases 
the removal of previous occupation stratigraphies from some 
parts of the site 47, while in other areas it is clear that natural 
sterile earth was brought in from the surrounding land. This 
soil, characterized by a yellow colouring and by a silty texture 
with abundant gravel, allows us to also associate with this the 

44 In the course of the latest excavation campaign, which ended in 
November, a much larger number of new burials was investigated, further 
confirming that the area was not merely used on an occasional basis.

45 Of these, worth mentioning is the presence of three infant burials (US 
773, 774, 775) in a separate area, just within the northern edge of the excavation 
area. All the burials have already been the subject of initial documentation and 
a preliminary study as part of a Master’s degree thesis in Archaeology at Siena 
University (Dott. Alessio Grazzi).

46 Sample Fi 3378, 1035±45 BP with calibration 1 sigma 960-1040 AD 
(61.6%), 900-920 AD (6.6%); 2 sigma 890-1050 AD (87.4%), 1080-1150 (8%); 
Sample Fi 3498, 1077±44 BP with calibration 1 sigma 950-1015 AD (52.2%), 
901-921 AD (16%); 2 sigma 875-1031 AD (94.9%), 780-788 (0.5%).

47 These cases involve residue mixed with anthropized strata, the latter being 
black in colour, with charcoal, abundant stones, and a high incidence of finds 
(sherds, animal bones and metal finds).
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dismantling of the wooden features of the previous period 
(the possible external palisade, and the row of holes in the 
ground around the tower), achieved by removing the timber 
posts and filling in the post-holes.

The creation of a second mortar mixer (US 247) is an-
other part of the new overall reorganization of Vetricella, 
as is the definitive concealment of the inner ditch with the 
construction of a massive masonry socle made of stones and 
mortar (US 175). This feature is composed of parallel lines of 
stone elements laid transversally (its thickness may have been 
around 2 m). Despite the fact it was partially levelled, the 
socle does not seem to have been of any great height (fig. 9a).  
Pending new stratigraphical evidence, the real appearance 
or function of this structure cannot yet be determined 
(whether it had an upper part made of perishable material, 
and whether it was present along the full circumference of 
the previous circular ditch), whereas it does seem clear that 
it served to delimit the central tower. Moreover, in order 
to define the area further, we might also attribute to this 
phase some first surfaces of stones laid in a structural way 
all around the masonry socle, apparently to serve as ballast 
with a consolidatory function.

This intervention seems to to reach even larger size in the 
following phase, when there is even a sort of plundering of 
the masonry socle, and reuse of the robbed material to expand 
the surrounding ballast (US 404, 559-725, 378, 652, 697, 
792). On top of the previous stonework, now levelled, stones 
and broken-up mortar were piled, to create a further ground 

surface suited to allow rainwater to run off. The creation of 
this ground surface appears to be part of a new overall layout, 
attested to by remnants of rows of stones or small structures 
made of dry-stone walling and earth.

The fact that these strata constitute a levelling of the 
ground does not enable us to correctly interpret the material 
they contain, material which in some points is especially 
rich in pottery and metal finds. In the case of the latter, 
specifically, there is an abundant presence not just of fin-
ished and semi-worked items, but also of traces associated 
with metal-working, such as forge slag and red (iron-rich) 
soil, although the finds are not currently distinguishable 
between those in primary deposit and residual finds from 
earlier periods.

In some areas, it is possible to connect this reorganization 
of the site to a specific change of purpose, perhaps sustaining 
activities already present, as happens for example in the west-
ern sector of the excavation, where, atop the new ballast, a 
number of well-structured points have been recognized which 
were burnt. These can be associated, in one instance, with 
a small forge (US 644). A radiocarbon date from a piece of 
carbonized wood found inside it provides a valid time range 
of between 970 and 1050 AD – 1σ (55.8%) 48.

In this whole series of events, the continuity of habitation 
of the central tower, which is still seen to be the landmark 
building around which the various interventions take place, 
is attested to by the presence of a new sunken hearth on the 
northern limit of the interior space (US 755) (fig. 9b). This 
feature was perhaps already present in the past (as would be 
attested to by a sequence of several levels of charcoal), but in 
its final phase it has yielded a radiocarbon date of 1030-1170 
AD – 1σ 68.2%) 49.

This last feature, cut by the robber trench of the tower 
(US 118 and 150), provides an useful reference point for 
including the final phases in the life of Vetricella in the 
sequence, phases which are characterized by a full-scale 
dismantling programme. While throughout the area we see 
the filling in of the holes and cuts connected with the last 
wooden elements, in the case of the tower and the external 
structure, close to the cemetery area, there was a planned 
demolition.

Specifically, in the central building there is an extremely 
precise robbing intervention, with the removal of all the 
structural elements, both of the perimeter elements and 
corner posts, with the salvaging of all the stones This includes 
the creation of a careful pile made of the debris (mixed with 
stratigraphic remains) within the robber trench. On the basis 
of the stratigraphic information gathered, this final phase 
does not seem to have led to further relevant activities, and 
in the rest of the site this was achieved simply by progres-
sively terminating all occupation activity here. Nothing 
stratigraphically significant occurred thereafter until the 
plough marks left by modern farming (Period 5).

48 Sample Fi 3437, 1015±47 BP with calibration 1 sigma 970-1050 AD 
(55.8%), 1090-1120 (10.1%), 1140-1150 (2.3%); 2 sigma 940-1160 AD (90.2%), 
890-920 AD (5.2%).

49 Sample Fi 3447, 918±50 BP with calibration 1 sigma 1030-1170 AD 
(68.2%); 2 sigma 1020-1220 AD (95.4%).

fig. 9 – At the top (a), a portion of the masonry socle with stones ar-
ranged in a bed of lime mortar, above the fills of the internal moat (in 
the foreground, is visible the previous mortar coating covering the edge 
of the ditch). Below, view of the fireplace found on the north side of 
the tower (US 755), then partially destroyed by the rubber trench (b).
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5. CONSIDERATIONS AND ANALYSIS

The aim of this final paragraph is to be an opportunity 
for a recap of the most significant archaeological findings 
outlined above, without the aim of coming to definitive 
analytical conclusions, but rather of sharing certain consider-
ations generated by the very quality of the information which 
we are working on, and offering bases for analyses projected 
towards the continuation of the research.

Emphasis has been placed at several points on the pre-
liminary nature of many of the findings outlined, which are 
mostly the products of investigations still under way, or still 
the subject of in-depth analysis. Although the investigation 
context has already been studied in depth by previous re-
search, especially as regards the local territory and settlement 
patterns, the new course of the nEu-Med project is stimulat-
ing the production of a far larger mass of information, as well 
as new interpretations of previous findings.

This article has aimed to present the current state of 
research in the territorial complex of the Val di Pecora, with 
a proposed historical reconstruction which is already fairly 
complex as regards the early medieval archaeological land-
scape, and with a detailed schematization of the excavation 
indicators recovered at the site of Vetricella.

The first element which emerges clearly (also in relation 
to the contributions by my colleagues in the following 
articles) is the strong relationship revealed by archaeol-
ogy between the site of Vetricella and the surrounding 
landscape. This relationship does not consist merely in 
the obvious relationship between the settled area and the 
particular coastal ‘lagoon’ context in which it stands, but 
also in the establishment, by the site itself, of a specific 
network of sites which looked to it (see above fig. 3). At 
present, this network of relations can only be suggested on 
the basis of field-walking and remote sensing, but it does 
indeed seem to be presumable from the topographical re-
lationship between the individual archaeological contexts, 
and from the fact that the material culture is chronologically 
contemporaneous.

This interpretation once again raises the question of what 
nature and function we are to ascribe to the site of Vetricella 
on the basis of its stratigraphy, all the more so in light of the 
fact that the documentary sources are substantially silent 
regarding this particular geographical area 50. The site’s prox-
imity to an area included among public patrimony interests 
since the Lombard era, being also the location of the royal 
curtis of Valli cited in the 937 dower of King Hugh to Berta 
and Adelaide, are facts which are significantly borne out by 
the interpretation of the archaeological indicators provided 
in these pages 51.

50 See, again, the summary overview in the present volume by Simone 
Collavini and Giovanna Bianchi. For confirmation of the difficulty in identi-
fying possible archive references for the Vetricella area, see also the interesting 
proposals put forward in the past Farinelli 2013, pp. 103-105, although these 
are now superseded partly by ongoing research.

51 In light of the new archaeological findings at Vetricella, it is conceivable 
that the place-name reference identifying the royal curtis (Valli or Valle) may be 
related to the large lagoon depression in which our site stands (valley, in fact), 
rather than to the hilly area of the later castle of the same name, obtaining an in-
teresting interpretative starting point. Regarding the castle of Valle, and its curtis 
origin, see the analyses in Farinelli 2007 repertoire n. 17.01 and in Ceccarelli 

Indeed, despite the fact that the proposed stratigraphic 
sequence is still only partial compared to the site’s potential 
complexity, some of its material characteristics may already be 
outlined in fairly precise forms, in a hypothetical connection 
with a manifestation of authority. Overlooking for the time 
being its initial appearance, which cannot be analysed in the 
limited stratigraphy that has been investigated, it is more 
than clear that Vetricella’s historical significance is expressed 
in the construction of the first set of defences, with three 
concentric ditches, the original visual impact of which we 
must imagine as being far greater than that rendered by the 
2005 aerial images, evocative though these are. Thus, in this 
material, tangible form we should also see a communications 
aspect, and a meaning which we would go as far as to suggest 
was almost “representative”, in the sense of the expression of 
a precise message through a well-defined and planned form.

This is a further aim, on top of the purely functional pur-
pose of a fortification, which would seem to be expressed in 
particular in the material appearance of the outermost ditch, 
which encloses a surface of more than 1 hectare, but being 
of such limited depth as to suggest that its purpose was not 
exactly defensive.

The distribution of the three ditches, the design and plan-
ning of which was exceptionally regular, situated around a 
well-defined centre, would thus suggest a predefined struc-
tural plan. Although the excavation was only able to position 
and measure some parts of the three ditches, the analyses 
currently under way to measure their diameters seem to 
suggest the interesting use, as the unit of measurement, of 
Liutprand’s foot (44 cm), which can be seen in correspon-
dence by “multiples” between the three concentric features 
(fig. 10) 52. In addition, a far from secondary aspect is the 
implementation of such a project, which, one may suppose, 
must have represented an operation of considerable technical 
and practical complexity. It is assessments such as this which, 
albeit in the absence of direct stratigraphic indicators, lead 
us to posit the presence, already at the time when the ditches 
were dug in Period 2, of a landmark feature located in the 
centre of the mound (see above for further considerations). 
This structure would have had a square plan, and possibly a 
tower-like appearance, only partially legible among the suc-
cession of later forms, which, in archaeological terms, would 
bear witness to an antecedent of those towers already attested 
to in the Maremma area in the final decades of the 10thc 53.

Lemut 1985, p. 37 note 67. For an analysis of the documentary references to 
the large-scale presence of public holdings in this area, especially between the 
area of the Pecora and the Colline Metallifere, see Simone Collavini’s essay in 
this volume and Ceccarelli Lemut 1985, p. 31 and Farinelli 2007, pp. 76-85. 
Regarding the king’s donation, see the detailed analysis in Vignodelli 2012. 

52 For the analysis, reference was made to the metrical correspondence of 
the unit of measurement proposed in Brogiolo 2013, in relation to the study 
of early medieval building techniques. Although the structural elements are not 
preserved, it seems that the same metrical reference may also be identified in 
the dimensions of the central building, although we can only go by the remains 
identified in its robber ditch.

53 These involve a number of well-known documentary references reporting 
the presence of towers in relation to a number of curtis centres in the Maremma 
coastal area. In particular, in a document dating to 973 there is mention of a 
“turris” in relation to the fortified curtis of Lattaia (at the castle of Montemassi) 
and the curtis of Caliano, along the lower Ombrone. A third tower-like building 
is mentioned in a 996 document relating to the curtis that was the property of 
the Bishop of Lucca at San Vito in Cornino, near Piombino lagoon. For the 
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fig. 10 – The general planning of the Vetricella site, with indication of the possible metric references used for its construction: the Liutprando’s 
foot, apparently used in a regular sequence of multiples.

In the first few years of investigation, an initial analysis 
of the particular morphology of Vetricella and its material 
culture already highlighted the exceptional nature of this con-
text, although, as stated earlier, including it in the traditional 
interpretive model of an early manifestation of the seigneurial 
institution in the Early Medieval period 54. The very proxim-
ity of the intriguing local place-name of Castellina (which 
has survived to now identify the excavation area) had had a 
partial influence in this historical interpretation, and also in 
the identification of a possible reference to the seigneurial 
moats found in France. However, the chronology affirmed 
by the abundant material culture which has been found, 
and which was immediately connected to functions other 
than a simple settlement site (as, for example, a control site), 
has always indicated a 9thc horizon, earlier than the horizon 
commonly attested for such fortifications, not only in the 
area of Italy 55. As regards the numerous and well-studied 

respective documentary references, see the historical and archaeological analysis 
provided in Marasco 2013a, pp. 57-59.

54 The references here are to Marasco 2009; Bianchi 2010; Creighton 
2012, pp. 94-45, and to the points made above in pp. 57-58.

55 For an attempt to set out a brief overview of the Italian context, see the 
results of the Conference held at Scarlino in 2011, entitled Fortificazioni di terra 
in Italia. Motte, tumuli, tumbe e recinti (Settia, Marasco, Saggioro 2013), with 
an interesting updated overview also of certain areas in Europe (contributions 
by G. Noyé, C.H. Kelland and T. Baranowski).

examples in France, where the historical value initially at-
tributed to the phenomenon of feudal moats is well-known 
(Noyé 2013; Bourgeois 2013, pp. 463-464), the case of 
Vetricella seems rather to be in line with the forms and 9thc  
chronologies of the circular fortifications in the Lower 
Rhine and the Netherlands (Christie, Herold 2016; Tys, 
Deckers, Wouters 2016) 56, with reference not so much to 
the major circular sites (Tys, Deckers, Wouters 2016, pp. 
179-183; Bourgeois 2013, p. 468) but rather to the smaller 
circular fortifications, often set up in order to control and 
defend surrounding territory (Tys, Deckers, Wouters 2016, 
pp. 175-176, pp. 185-186).

Initial indications for parallels have also led, as a hypothe-
sis for the continuation of the research, to a reconstruction of 
the possibile relationship between the construction, toward 
the mid-9thc, of fortifications similar to our context (towers) 
and the exercise of a public control of coastal areas and 
water-courses, in some cases in relation to specific defensive 
strategies (as suggested, for example, for the coastal defence 
duties assigned to the Marquis of Tuscia, Adalberto I), or 

56 Initial work on studying contexts with formal 9thc features and chronolo-
gies similar to Vetricella had already identified a number of possible references in 
northern Europe, with particular regard to north-eastern France and the Rhine 
area (Marasco 2013a, p. 66; Id. 2009, p. 327). These lines of analysis require 
further development, also in the light of subsequent fieldwork.
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to possible functions for tax collection and the residence of 
public officials 57.

These approaches to interpretation, albeit in the form of 
preliminary analyses, seem to offer approaches to interpreta-
tion also for the historical reconstruction of our site.

However, further discussion of the study must wait as 
further definition of the creation and functional evolution 
of the site of Vetricella is made with reference to settlement 
evolution in Tuscany. We shall only highlight the particu-
lar formal characteristics and its uniqueness compared to 
the usual fortified structures known in this area (not only 
with reference to the more traditional hilltop sites, but also 
as regards other early medieval lowland fortifications, see 
Marasco 2013a, pp. 63-66). At present, for the image of 
Vetricella between the 9th and 10thc, we cannot cite more 
substantial excavation findings to back up these analyses of 
the meaning of the first defenses, and indeed we can only 
interpret it indirectly as the tangible manifestation of some 
aristocratic or royal power.

It has been seen that there is no shortage of possible 
indicators of activity and control of the structures present, 
and that the finds made may already suggest, in this phase, 
a possible function of gathering generic commodities (some 
of the coin finds already date to this period, for example). 
The topographical position of Vetricella itself, for that matter, 
standing in relation to a more or less nearby lagoon area, but 
with a high potential in economic and productive terms (half-
way between the coast and the hills, and near a conceivably 
still active road network), displays a clear strategy aimed at 
control. We know from historical and archaeological findings 
that the coastal territory around Vetricella had a potential 
for the exploitation of local resources, both of traditional 
metallurgy (owing to its proximity to sources on the island 
of Elba and in the Colline Metallifere) and as exploitation 
of arable areas and lagoon areas, salt production no doubt 
being one of the resources in question.

As regards salt itself, unlike the case of the nearly Piombino 
Lagoon (see the report on the site of Carlappiano, above), 
in the case of Vetricella we do not possess evidence of any 
economic or productive nature, despite the fact that its mor-
phological and environmental characteristics displayed the 
same potential as the other coastal lagoon areas (the afore-
mentioned case of Piombino, or Lake Prile, near Grosseto). 
Documentary information on the salt trade, rather than 
specifically salt production, is found in the area of Scarlino 
only in the Later Medieval period 58. We can only speculate 

57 The relationship between the appearance of circular fortifications with 
a tower, and defence against possible threats from the sea, characterizes, for 
example, initial approaches to interpretation for the origin of many “moat” or 
“ring-shaped” sites in Flanders and the Rhine area (see references, above, to Tys, 
Deckers, Wouters 2016 for an up-to-date reinterpretation). A similar function 
as structural features for the defence and control of assets and public resources, in 
particular in riverine and coastal areas, has also been put forward for a number of 
towers in the area of Veneto attested to around the mid-9thc, in one case with an 
express connection to the initiatives of Adalberto I of Tuscia (Brogiolo 2016, pp. 
468-470; Castagnetti 1991, pp. 48-49). In the case of a tower at Badia Polesine, 
which is suggested as being of early medieval date, emphasis is also placed on the 
relationship with tax-collection for river transit over the Adige, and generally on 
the management of the passage of boats (Brogiolo 2016, p. 470).

58 See the points made in Ceccarelli Lemut 1985, p. 71 note 54 in refer-
ence to a 1336 document mentioning the fact that boats with cargoes of salt 
moored at the port of Portiglione, near the Scarlino lake.

that possible salt-works, mentioned in a document dating 
to 772, in relation to estate holdings in the hinterland, may 
have existed in this part of the coast (Kurze 1974, I, nn. 
19-20; Ceccarelli Lemut 1985, p. 26 note 3). The infor-
mation currently coming from the excavation would thus 
seem to underline a different strategic purpose, connected 
to the control and management of a system of products. It 
is possible that also attributable to this same purpose is the 
formation, between the 9th and 10thc, of that network of sites 
identified in the area around the excavation, and which it is 
proposed came directly under the site.

This interpretation of Vetricella as a site established by a 
strong authority, and as a site with prominent characteristics, 
remains valid also for the period identified as Period 3 in 
the stratigraphic sequence, datable as of approximately the 
mid-10thc. Here the strata uncovered indicate the creation of 
a full-scale monumental site, facilitated by high-technology 
equipment, the mortar mixer, identified outside the central 
tower. In this case, too, we are looking at an archaeological 
feature which, on top of the material aspects of its form 
and function, is also of value as an indicator of specific 
socio-economic and cultural contexts, which it is possible 
to associate with a highly specialized and probably non-local 
workforce (Bianchi 2011; Cagnana 2011). In this connec-
tion, it is significant that the second mortar mixer at Vetricella 
in the following period has basically a similar design, but 
was clearly created with less skill, and with inferior technical 
qualities, manifesting perhaps the presence of workers from 
a different background.

Certainly, the visual impact of Vetricella in this phase must 
not have been inferior to the previous phase, if we consider 
not just the presence of the central tower-like building, but 
also the internal surfaces lined with mortar, and the large 
wooden structures identified both around the tower and 
close to the middle ditch (in this case with a possible palisade 
function). It is not altogether rash to suppose that perhaps 
this very period, Period 3, was when the site of Vetricella ex-
pressed its most incisive material manifestation, presumably 
also in relation to a moment of real historical importance.

Once again, the limited stratigraphic data do not allow 
a good reconstruction of what types of activity were con-
ducted within such a complex and structured place, and what 
function it had in relation to the surrounding settlement/
production nuclei.

There were, already in this period, some indicators which 
could suggest a particular productive vocation of the site, con-
nected to those metal-processing activities which, in almost 
every century, have represented a sort of natural vocation 
for this area 59.

In light of this, it becomes even more likely that we are 
to interpret as residual the huge amount of metal material 
found especially in the levels belonging to Period 4, compris-
ing a considerable variety of finds, finished and semi-worked 
products, and processing waste (forge slag). In general this is 
a complex of finds which, at the end of the 2016 campaign, 

59 On the metallurgical vocation of the territory of Scarlino and the gulf 
of Follonica, ever since the Etruscan era, see (among the most recent articles) 
Cambi, Cavari, Mascione 2009, with particular reference to the Scarlino area 
in Aranguren, Giachi, Pallecchi 2009.
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totalled more than 750 pieces, distributed across the various 
periods, but with a greater concentration in Periods 4 and 
5, due to the operations of removal and levelling recorded 
in those levels. Future campaigns must aim to identify the 
original deposits from which these finds came.

This considerable wealth of finds is also found for the 
other types of material, in particular for pottery finds (more 
than 20,000 fragments) and animal bones (around 10,000 
fragments), which, given the absence of indicators which may 
be connected to a settlement, can only support the hypothesis 
that we are dealing with a centre which acted as a reference 
point for local economic and productive activities. Also, 
the presence in this same period of an orderly, well-defined 
burial area (possibly datable to the end of the 10thc), whilst 
no building of worship has been identified yet, could confirm 
that Vetricella had a prominent role over the surrounding 
system of settlements.

The aforementioned events, the new organization of the 
site, the occupation strata, and the layout of the burial area 
are all events which took place in a fairly brief space of time, a 
sign of an important place which was repeatedly at the centre 
of new initiatives. The use of fill and the levelling operations 
in Period 4, along with the setting up of the new mixer, and 
the systematic dismantling of the previous wooden structures, 
are also expressions of a well-planned and coordinated site 
reorganization, although it lasted only a short time. The 
construction of the stone and mortar masonry structure, 
probably acting as a socle, was robbed not long afterward, 
the material being scattered to form a new rubble-paved area. 
All these interventions were fairly significant, and at present 
seem to reaffirm the interest in these structures, and in their 
continual reorganization. The creation of small forges on this 
new level of stone debris, which allowed rainwater to drain 
away, if placed in relation to the presence of residual mate-
rial, could indicate the continuation, with differing forms 
and on differing scales, of previous productive activities 60.

In view of this reorganization, we must attach significance 
to the constant survival of the central tower-like building, 
which remains a solid point of reference around which, in 
the form of a ring, all the aforementioned activities (at least 
up until around the mid-11thc) are situated. Further confirma-
tion of this significance may also be seen in the final phase 
of abandonment, in which the only stratigraphic evidence 
amount to the systematic dismantling of the tower itself. 
Both the masonry parts of the perimeter walls and the large 
corner wooden support posts were completely removed, while 
no robbing for reuse is seen in the remains of the socle, or 
in the stone rubble paving. Thus, in the phase of the site’s 
dismantling, we would see an indication of the particular 
value (including the symbolic value) of the central building, 
which evidently must have come to an end the moment when 
the whole site lost its function.

If we place this event in the context of the surrounding 
landscape, it is not insignificant that the contexts identified 
in field-walking in the Pecora plain also do not yield many 

60 Only the continuation of investigations will clarify the meaning of the 
finds and stratigraphy datable to this period, and also their relationship to 
the numerous indicators of metallurgical activity also from the external area, 
south of the site.

finds datable after the second half of the 11thc. This is further 
confirmation of the fact that the archaeological findings bear 
witness not simply to the end of an important individual 
site, but rather to the end of a whole socio-economic system. 
Verification of these proposed interpretations will rest with 
continued research, and the necessary comparison with the 
gathering of new data.

At the end of this interpretative overview, we can highlight 
some of the main problems still unanswered (of which, in-
deed, there are many) which will constitute the salient points 
of our research agenda.

From the point of view of stratigraphical findings, and 
the possibility of using them to put together a historical 
reconstruction, the size and type of the first frequentation 
of Vetricella certainly remains to be clarified. This part of 
the archaeological deposit has so far been revealed only to 
a limited extent, and in a form mostly altered by later ac-
tivities. At present the absolute chronology of this first real 
occupation is yet to be specified (this is currently thought 
to date to between the 8th and 9thc), as is its functional cha-
racterization, and whether this is to be referred to a nucleus 
already designed for control and management, or whether it 
is rather to be associated with a context that is closer to the 
nature of a settlement site.

By contrast, the interpretation of the stratigraphic sequen-
ce of Periods 2 and 3 appears clearer. For these periods, we 
believe that Vetricella can already be identified as a centre 
for the management and administration of the resources of 
a specific territory, of smaller or larger proportions. If this 
proves to be true, we hope to be able to verify, in archaeologi-
cal terms, whether specific production activities may also be 
part of this management and control, as early as some point 
between the 9th and 10thc. Particular examples of such activi-
ties could be those connected to the exploitation of mineral 
and metallurgical resources. The surprising quantity of finds 
and material indicators that can be related to this sphere of 
production can be interpreted, despite their residual nature, 
as initial possible testimony to a context which requires more 
exploration of the stratigraphy.

Similarly, the stratigraphy attributed to Period 4 itself 
will require a more precise understanding and chronologi-
cal interpretation, to be arrived at by an expansion of the 
excavation, and new relationships to absolute chronological 
references. Indeed, it seems clear that the intense sequence 
of activities which make up this latter period could be 
better broken down in the light of new stratigraphical in-
formation, perhaps also with the identification of a longer 
periodization.

Finally, an extension of detailed archaeological investiga-
tion is to be regarded as necessary. This should include the 
territorial context surrounding our site, both immediately 
adjacent to the fortified area, and in contexts that are further 
away. An archaeology-based reconstruction of both the envi-
ronmental context (with a more precise identification of the 
location of the lagoon areas) and of the network of contem-
porary settlement sites is to be regarded as crucial for a more 
solid understanding of the historical role of Vetricella, and 
of the “system” which has been suggested as having existed.

L.M.



79

Investigations at Vetricella: NEW ARCHaEOLOGICAL FINDINGS in anthropic AND NATURAL LANDSCAPES

BIBLIOGRAPHY

Arnoldus-Huyzendveld A., 2007, Le trasformazioni dell’ambiente 
naturale della pianura grossetana. Dati geologici e paleoambientali, 
in C. Citter, A. Harnoldus-Huyzendveld (eds.), Archeologia 
Urbana a Grosseto, a cura di vol. I, Firenze, pp. 52-59.

Aranguren B.M., Giachi G., Pallecchi P., 2009, L’area siderur-
gica di Rondelli ed il contesto produttivo nel Golfo di Follonica e 
al Puntone di Scarlino, in F. Cambi, F. Cavari, C. Mascione 
(a cura di), Materiali da costruzione e produzione del ferro. Studi 
sull’economia populoniese fra periodo etrusco e romanizzazione, 
Bari, pp. 159-162.

Aranguren B.M., Castelli S., 2005, Testimonianze di attività pro-
duttive a Portiglioni, «Notiziario della Soprintendenza per i Beni 
Archeologici della Toscana», 2, pp. 215-219.

Azzari M., Rombai L., 1985, Scarlino tra Settecento ed Ottocento: 
economia e società, in R. Francovich (a cura di), Scarlino I. Storia 
e territorio, Firenze, p. 111, note 31-33.

Barberini M., 1985, Scarlino e il suo territorio nella evoluzione storica 
della Maremma, Pisa, p. 533.

Bardi A., 2002, Ipotesi di definizione dei limiti dell’antica lagna costiera 
di Populonia, in F. Cambi, D. Manacorda (a cura di), Materiali 
per Populonia, Firenze 2002, pp. 39-42.

Bargagliotti S., Cibecchini F., 2003, Il porto romano in località 
Puntone di Scarlino (GR): indagini archeologiche subacquee e porti 
moderni, in Atti del Convegno di Archeologia Subacquea (Castiglion-
cello 2001), Bari, pp. 43-59.

Bartolini et al. 1977 = Bartolini C., Pranzini C., Lupia Palmieri E., 
Caputo C., Studi di geomorfologia costiera: IV – L’erosione del litorale 
di Follonica, «Bollettino Società Geologica Italiana» 96, pp. 87-116.

Bianchi G., forthcoming, Spazi pubblici, beni fiscali e sistemi econo-
mici rurali nella Tuscia post carolingia: un caso studio attraverso la 
prospettiva archeologica, in G. Bianchi, C. La Rocca, T. Lazzari 
(eds.), Spazio pubblico e spazio privato tra storia ed archeologia (secoli 
VI-XI), Tourhnout.

Bianchi G., 2015a, Recenti ricerche nelle Colline Metallifere ed alcune 
riflessioni sul modello toscano, «Archeologia Medievale», XLII, pp. 
9-26.

Bianchi G., 2015b, Analyzing Fragmentation in the Early Middle Ages: 
The Tuscan Model and the Countryside in North-Central Italy, in 
S. Gelichi, R. Hodges (eds.), New Directions in Early Medieval 
European Archaeology. Essays for Riccardo Francovich, Turnhout, 
pp. 301-335.

Bianchi G., 2011, Miscelare la calce tra lavoro manuale e meccanico. 
Organizzazione del cantiere e possibili tematismi della ricerca, in 
G. Bianchi (a cura di), Dopo la calcara: la produzione della calce 
nell’altomedioevo, «Archeologia dell’Architettura», XVI, pp. 9-18.

Bianchi G., 2010, Dominare e gestire un territorio. Ascesa e sviluppo 
delle ‘signorie forti’ nella Maremma toscana del Centro Nord tra X 
e metà XII secolo, «Archeologia Medievale», XXXVII, pp. 96-97.

Bourgeois L., 2013, Castrum et habitat des élites. France et ses abords 
(vers 880-vers 1000), in D. Iogna-Prat, M. Lauwers, F. Mazel, 
I. Rosé (eds.), Cluny, les moines et la société au premier âge féodal, 
Atti del Colloquio internazionale (Cluny, 9-11 settembre 2010), 
Rennes, pp. 471-494.

Brogiolo G., 2016, Le “torri” altomedievali lungo l’Adige, in M. Aso-
lati, B. Callagher, A. Saccocci (a cura di), Suadente nummo 
vetere. Studi in onore di Giovanni Gorini, Padova, pp. 459-474.

Brogiolo G., 2013 (a cura di), Tecniche costruttive e cicli edilizi tra VI 
e IX secolo, fra Oriente e Occidente, Atti del Seminario (Padova, 25 
ottobre 2013), Firenze p. 51 e ss.

Cagnana A., 2011, Machinae e rapporti sociali in età altomedievale. 
Riflessioni in margine alle recenti scoperte di miscelatori da malta, in 
G. Bianchi (a cura di), Dopo la calcara: la produzione della calce 
nell’altomedioevo, «Archeologia dell’Architettura», XVI, pp. 96-102.

Cambi F., 2004, I confini del territorio di Populonia e il Puntone vecchio 
di Scarlino, in S. Bruni, I. Caruso, M. Massa (eds.), Archeologia 
Pisana. Studi in onore di Orlanda Pancrazzi, Pisa, pp. 80-88.

Cambi F., Cavari F., Mascione C. (eds.), 2009, Materiali da costruzione 
e produzione del ferro. Studi sull’economia populoniese fra periodo 
etrusco e romanizzazione, Bari.

Campana S., 2017, Towards mapping the archaeological continuum. 
New perspectives and current limitations in Planning Led Archaeology, 
OpenScience, London, pp. 7-13.

Campana S., Francovich R., Marasco L., 2006, Remote Sensing and 
Ground-Truthing of a Medieval Mound (Tuscany – Italy), in From 
Space to Place, BAR International Series 1568, Cambridge, UK, 
pp. 491-496.

Campana S., Francovich R., Vaccaro E., 2005, Il popolamento tardo-
romano e altomedievale nella bassa valle dell’Ombrone. Progetto Carta 
archeologica della Provincia di Grosseto, pp. 461-464.

Campana et al. 2009 = Campana S., Dabas M., Marasco L., 
Piro S., Zamuner D., Integration of remote sensing, geophysical 
surveys and archaeological excavation for the study of a medieval 
mound (Tuscany-Italy), «Archaeological Prospection», XVII, 
pp. 167-176.

Castagnetti A., 1991, L’età precomunale e la prima età comunale 
(1024-1213), in A. Castagnetti, M. Varanini (eds.), Il Veneto 
nel Medioevo, Verona, pp. 1-162.

Cardarelli R., 1932, Studi sulla topografia medievale dell’antico terri-
torio vetuloniese, «Studi Etruschi», VI, pp. 145-240.

Ceccarelli Lemut M.L., 2003, La Maremma populoniese nel Medioevo, 
in G. Bianchi (a cura di), Campiglia Marittima. Un castello e il suo 
territorio, Firenze, pp. 1-16.

Celuzza et al. 2007 = Celuzza M.G., Cianciarulo D., Citter C., 
Colmayer M.F., Gherdevich D., Guerrini C., Vaccaro E., La 
città di Grosseto nel quadro della viabilità romana e medievale della 
bassa valle dell’Ombrone, in Citter, Harnoldus-Huyzendveld 
2007, pp. 156-230.

Citter C., Harnoldus-Huyzendveld A. (eds.), 2007, Archeologia 
Urbana a Grosseto, vol. I, Firenze.

Creighton O., 2012, Early European Castles. Aristocracy and Authority 
AD 800-1200, London.

Cucini C., 1985, Topografia del territorio delle valli del Pecora e dell’Al-
ma, in R. Francovich, Scarlino I. Storia e territorio, Firenze, pp. 
147-335.

Christie N., Herold H., 2016, Defending and Understanding 
Defended Settlementsin Early Medieval Europe: Structures, Roles, 
Landscape and Communities, in Christie, Herold 2016, pp. 
XIX-XXVIII.

Christie N., Herold H. (eds.), 2016, Fortified Settlements in Early 
Medieval Europe: Defended Communities of the 8th-10thcenturies, 
Oxford.

Dallai L., 2002, Topografia archeologica nel territorio populoniese: alcuni 
dati preliminari, in F. Cambi, D. Manacorda (eds.), Materiali per 
Populonia, pp. 29-38.

Dallai L., Ponta E., 2009, Le risorse minerarie e metallurgiche dell’en-
troterra populoniese, in Cambi, Cavari, Mascione 2009, Bari, pp. 
181-186.

Farinelli R., 2013, Fortificazioni di terra nella Maremma toscana. Evi-
denze archeologiche e testimonianze documentarie per i secoli X-XIV, 
in Settia, Marasco, Saggioro 2013, pp. 103-105.

Farinelli R., 2007, I castelli nella Toscana delle “città deboli”, Firenze.
Federici P.R., Mazzanti R., 1995, Note sulle pianure costiere della 

Toscana, «Mem. Soc. Geol. It.», 53, pp. 165-270.
Francovich R. (eds.), 1985, Scarlino. I. Storia e territorio, Ricerche di 

Archeologia Altomedievale e Medievale, 9/10, Firenze.
Francovich Onesti N., 2002, Filologia germanica, Roma, p. 149.
Francovich Onesti N., 2000, Vestigia longobarde in Italia, Roma 

p. 123.
Gelichi S., 2013, Conclusioni, in Settia, Marasco, Saggioro 2013, 

pp. 185-186.
Giroldini P., 2012, Between Land and Sea: AGIS Based Settlement 

Analysis of the Ancient Coastal Lagoon of Piombino (Tuscany, Italy), 
in W. Bebermeier, R. Hebenstreit, E. Kaiser, J. Krause (eds.), 
Landscape Archaeology, Proceedings of the International Conference 
(Berlin, 6-8 giugno 2012), Berlin, pp. 383-389.

Isola C., 2005, Le lagune antiche di Populonia, in G. Bartoloni (a 
cura di), Populonia. Scavi e ricerche, Roma, pp. 7-20.

Marasco L. 2013a, La Castellina di Scarlino e le fortificazioni di terra 
nelle pianure costiere della Maremma Settentrionale, in Settia, Ma-
rasco, Saggioro 2013, pp. 57-68.



80

Lorenzo Marasco (ed.)

Marasco L. 2013b, Archeologia dei paesaggi, fonti documentarie e strut-
ture insediative in ambito risale toscano tra VIII e XI secolo. Indagini 
archeologiche “guidate” su due aree campione della Toscana: il Chianti 
fiorentino dell’alta val di Pesa e il Comprensorio maremmano tra i 
Monti d’Alma e la Val di Pecora, Università degli Studi di Siena, 
Scuola di Dottorato di Ricerca “Riccardo Francovich”, sezione di 
Archeologia Medievale, XXII ciclo.

Marasco L., 2012, Una “motta” medievale in Toscana: nuovi dati 
sull’assetto di una pianura costiera maremmana tra alto medioevo 
e secoli centrali, in P. Galetti (eds.), Villaggi, comunità e paesaggi 
medievali, Atti di convegno (Bologna, 14-16 gennaio 2010), 
Spoleto, pp. 709-718.

Marasco L., 2009, Un castello di pianura in località Vetricella a Scarlino 
(Scarlino Scalo, GR): indagini preliminari e saggi di verifica, in G. 
Volpe, P. Favia (a cura di), V Congresso Nazionale di Archeologia 
Medievale (Foggia-Manfredonia 2009), Firenze, pp. 326-331.

Menotti F., O’Sullivan A., 2013, The Oxford Handbook of Wetland 
Archaeology, Oxford.

Noyé G., 2013, Per la storia della ricerca archeologica recente sulle 
fortificazioni in terra in Francia e in Italia. Stato delle conoscenze e 
problemi, in Settia, Marasco, Saggioro 2013, pp. 15-34.

Pasquinucci M., 2004, Paleogeografia costiera, porti e approdi in Tosca-
na, in L. De Maria, R. Turchetti, Evolución paleoambiental de los 
puertos y fondeaderos antiguos en el mediterráneo occidental, Soveria 
Mannelli (CZ), pp. 61-73.

Pieri S., 1969, Toponomastica della Toscana meridionale e dell’arcipelago 
toscano, p. 215.

Pinto G., 1985, Aspetti dell’economia e della società di Scarlino nel 
Quattrocento e nel primo Cinquecento, in Francovich 1985, p. 
97, note 102-105.

Saggioro F., 2012, Paesaggi in equilibrio: uomo e acqua nella Pianura 
Padana Centrale tra IV e IX secolo, «Antiquité Tardive», vol. 20 
(2012), pp. 47-46.

Saggioro F., 2006, Tra terra e acqua: problemi dell’insediamento e 
dell’ambiente nei territori di pianura, in R. Francovich, M. Va-
lenti (a cura di), IV Congresso Nazionale di Archeologia Medievale 
(Chiusdino 2016), Firenze, pp. 206-211.

Settia A.A., Marasco L., Saggioro F. (a cura di), 2013, Fortificazioni 
di terra in Italia: motte, tumuli, tumbe e recinti, Atti di convegno 
(Scarlino, 14-16 aprile 2011), «Archeologia Medievale» XL.

Tys D., Deckers P., Wouters B., 2016, Circular, D-Shaped and 
Other Fortifications in 9th-and 10th-Century Flanders and Zeeland as 
Markers of the Territorialisation of Power(s), in Christie, Herold 
2016, pp. 173-189.

Vaccaro E., 2011, Sites and Pots: Settlement and Economy in Southern 
Tuscany (AD 300-900), BAR International series 2191, Oxford.

Vignodelli G., 2012, Berta e Adelaide: la politica di consolidamento del 
potere regio di Ugo di Arles, in T. Lazzari (eds.), Il patrimonio delle 
regine: beni del fisco e politica regia tra IX e X secolo, Reti Medievali 
Rivista, 13 (2), pp. 247-294.

Kurze W. (eds.), 1974, Codex Diplomaticus Amiatinus, Tübingen.

Abstract
The coastal territory of Scarlino has been at the centre of in-depth 

archaeological studies for several decades. These began with the in-
vestigations at the castle of Scarlino started by Riccardo Francovich 
in 1979, which have continued up until today with projects to study 
archaeological landscapes, and with stratigraphic investigation at the 
early medieval site of Vetricella. Since 2016 the start of the new nEU-
Med project has given new momentum to research work, and has 
stimulated the exploration of new approaches to the archaeological 
interpretation of medieval landscapes. One of the issues subject to this 
new exploration is the archaeological context of Vetricella, a fortified 
site of exceptional historical value, located in the Pecora river plain, 
near a former salt-water lake, and a hypothetical area of marshland. 
Over the years, the historical reconstruction of the landscape has 
clearly revealed the particular environmental characteristic of this 
area, where the presence of land and water, side-by-side, is found to 
have been more of a resource than a negative element. Documentary 
findings attest, for this same territorial context, the fact that it be-
longed to a large-scale holding of public origin, directly connected 
in the course of the 10thc to sovereign power, and to its management 
of local resources. The layout that characterizes the site of Vetricella, 
with three defensive ditches, is seen, as of the 9th and 10thc, as a tangible 
manifestation of this system for controlling and managing the local 
area, in direct relation to what was happening in the neighbouring 
areas of the Cornia valley (with the ancient Piombino Lagoon) and 
the territory of Massa Marittima (with the nearby Colline Metallifere 
hills). The excavation under way at Vetricella has reconstructed a com-
plex sequence of construction and fortification interventions, centred 
around a “ring-shaped” morphology with a tower-like structure in 
the middle, which currently seems to be the site’s main feature. The 
stratigraphical investigations have yielded a surprising number of 
finds and material indicators, both in terms of pottery wares, and 
numismatic and metallurgical finds, providing valid grounds for an 
interpretation of the site of Vetricella as a real place of power, designed 
for the control of the economic resources of an entire area, and of 
the productive activities associated with them. The continuation of 
the investigations is aimed at defining in an even more detailed way 
the origin of this site and the evolution of its historical function, 
both in relation to the contemporary archaeological landscape and 
to the dynamics that seem to mark its end, in the course of the 11thc.
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LONG-DISTANCE CERAMIC CONNECTIONS:  
PORTUS SCABRIS (PORTIGLIONI-GR), COASTAL TUSCANY  

AND THE TYRRHENIAN SEA

1. INTRODUCTION

The transformations of the Western Mediterranean 
systems of exchange between Late Antiquity and the Early 
Middle Ages have been at the centre of a lively debate for 
decades. In recent years, both historians and archaeologists by 
means of different evidence produced interpretative models 
that emphasised concepts such as continuity and rupture. 
Trying to produce both broad and in-depth analysis of the 
Mediterranean patterns of change between the 5th and 10thc  
AD is not an easy matter, as the degree of regional (and 
micro-regional) variety is wide and articulated. Nevertheless, 
much effort has been made recently attempting to integrate 
historical, archaeological and ecological datasets with the 
aim of producing Late Roman through to Early Medieval 
Mediterranean histories in which large and small scales 
talk to each other effectively (Horden, Purcell 2000; 
McCormick 2001; Wickham 2005).

Nowadays, no one familiar with the study of the ancient 
systems of trade would doubt about the necessity of com-
paring and integrating the datasets produced by terrestrial 
archaeology with those yielded by underwater research when 
attempting to define the extent to which a given territory at 
a given time was connected to the broader maritime routes 
(Beltrame 2012, pp. 17-35). As such, this paper takes an 
integrated approach combining and confronting the small 
scale represented by the harbour at Portus Scabris and the 
middle/large scale of the Tyrrhenian sea-routes in the period 
AD 300-1100.

By using pottery as a proxy for the reconstruction of 
long-distance contacts and processes of redistribution of 
both foodstuffs and craft-products, I aim to contextualise the 
economies of the micro-region of southern Tuscany inves-
tigated by nEU-Med in the broader Tyrrhenian framework. 
In doing so, I will pinpoint the varying rhythms of maritime 
connections engaged by this territory through the evidence 
provided by its main gate on the sea.

2. PORTUS SCABRIS: THE CONTEXT

Wide portions of the Tuscan coast are not suitable for the 
construction of substantial sea-ports as they are character-
ised by the presence of sand-dunes; therefore, the regional 

geomorphology forced local communities to make persisting 
use of the very same places for the location of landing-places 
in the long-term. This, of course, does not necessarily entails 
that it is impossible to establish a chronological sequence for 
the use of these harbours, which, in fact, according to the 
available archaeological evidence show fluctuations in terms 
of human activities. From this point of view it is also worth 
bearing in mind that archaeological work at and nearby the 
Roman and medieval harbours of Tuscany is neither system-
atic nor extensive. This, in turn, largely depends upon the 
logistical constraints related to the modern use of some of 
these sites that impede or at least make particularly difficult 
the application of archaeological research, as it is often the 
case for long-lasting settlements. Fluctuations in the use of 
the Roman through to medieval harbours of coastal Tuscany 
can be mostly analysed through the ceramic evidence. This 
evidence is particularly fruitful when yielded by excavation 
at these sites, although it is no less valuable if it is produced 
by both a combination of excavation and surveying the ter-
ritories situated behind the harbours, where the arrival of 
imported commodities points to the inclusion of that specific 
area in the wider system of Tyrrhenian trade.

Recent work on the central Tyrrhenian coast, between 
Puteoli to the south and Cosa to the north, pointed out that 
the introduction of the Roman hydraulic concrete deter-
mined the development of the «maritime façade» of the area, 
characterised by a complex hierarchy of Roman harbours 
of different size, all relying on this new building technique 
(Schörle 2011). The establishment of a hierarchy is based 
upon the complexity of infrastructures, particularly moles, 
wharves and other facilities (such as large warehouses) that 
could be accommodated at the harbours, as well as on an 
estimation of the size of ports and harbours. This analysis 
shows well the sophistication of this coastal infrastructural 
system which, despite the presence of very large sea-ports 
such as Portus (234 ha) and Puteoli (67.9 ha), was largely 
composed of a number of harbours related to cities and pri-
vate villas, whose size ranged between 1 and 30 ha (Schörle 
2011, pp. 95-97).

Unfortunately, no similar work has been carried out on the 
harbours of the northernmost stretch of the Tyrrhenian coast-
line, where Portus Scabris is located, and virtually no precise 
measurement of the size of the harbours is available which 
would be used for their hierarchisation. This is particularly 
due to the lack of publications of the overall plans of these 
harbours, as a consequence of less intensive archaeological 
research on this specific topic.

* Ricercatore in Archeologia Classica, Dipartimento di Lettere e Filosofia 
– Università di Trento (emanuele.vaccaro@unitn.it).
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fig. 1 – The late antique and early 
medieval system of ports and har-
bours along the Tuscan coastline.

Moreover, in most of the cases it seems clear that the har-
bours of the coastal area between Luni to the north and Cosa 
to the south were represented by small and medium landing-
places more suitable to dock small vessels of low tonnage (fig. 1).  
In these cases docks could easily be far less prominent than 
concrete structures and just made of perishable materials. 
For a diachronic overview of the late Roman and early me-
dieval harbours of the coastline of Tuscany we can mention 
from north to south: Luni, Portus Pisanus (Santo Stefano ai 
Lupi, LI), Vada Volterrana, Baratti, Falesia (Portovecchio at 
Piombino), Portoferraio, Portus Scabris, Castiglione della 
Pescaia, Bengodi, Torre Saline, Feniglia, Port’Ercole and 
Giglio Porto (Citter et al. 1996, pp. 133-134).

To these, at least for the 5th and 6thc AD, the landing 
site of the cave at Scoglietto at the mouth of the Ombrone 
river must be added (Vaccaro 2011, pp. 96-103). The pres-
ence and efficiency of a well-connected landing site here is 
indirectly confirmed by the establishment, at the nearby site 
of Spolverino, of a Domitian through to mid 5thc AD craft-
working site specialising first in glass production and later in 
metalworking, that took advantage of the proximity to the 
maritime routes for the marketing of its products (Sebastiani 
2014). Excavations at Spolverino yielded a substantial mid-to-
late 5thc AD ceramic assemblage, whose composition shows 
that at least some 55% (52 MNI) of the in-phase (93 out of 
96 MNI) vessels are represented by amphorae imported from 
various sources (Tunisia, Spain, Portugal, Sicily, Asia Minor, 
Cilicia and Cyprus). This ceramic evidence attests to the use 
of the landing-site at the mouth of the Ombrone into the later 
5th AD 1. In reconstructing the overall system of late Roman 
and early medieval harbours of the study area, it needs to 

1 See Vaccaro 2015 for the assemblage; particularly p. 215, tab. 4. The 
number of imported amphorae could be even higher if some of the unidentified 
amphorae (8 MNI) and/or the generic Italian ones (2 MNI) would belong to 
in-phase materials. 

be considered that new work on the ceramics from the late 
1940s-1950s excavations at the Arx of Cosa identified a small 
amphora assemblage pointing to the arrival of Mediterranean 
commodities well into the late 6th/mid 7thc AD (infra). These 
materials may support the hypothesis of a prolonged use of 
the sea-port of Cosa into our period.

Overall, the distribution map (fig. 1) of the late antique 
and early medieval harbours of the Tuscan coastline re-
veals the persistence of a well-organised system of small to 
medium-sized landing places particularly suitable for coastal 
tramping or cabotage 2, rather than the existence of large sea-
ports that would better serve long-distance trade. Fig. 1 also 
shows that in some cases the proximity of the landing places 
opposite to each other was aimed at ensuring safe docking 
even in hostile weather conditions characterised by headwind 
and tailwind. The closeness between a series of harbours along 
the same route should have been well known by the sailors 
who sought never to lose sight of land. The use of tramp-
ing routes in the Mediterranean represents a long-lasting 
pattern between Antiquity and the Late Medieval/Early 
Modern periods (Horden, Purcell 2000, pp. 123-143). 
Nonetheless, the role of cabotage should not be overestimated 
to the detriment of long-distance connections between major 
ports and emporia. In the Hellenistic and Roman periods, 
in fact, it seems that the role of long-distance routes was of 
great importance and a very large portion of trade is likely 
to have been based on them. This is revealed by the evidence 
yielded by ship technology, by the sizeable investment in 
the construction of large sea-ports in concrete and by the 
composition of cargoes of the ancient shipwrecks (Wilson 
2011, pp. 53-54). In most of the cases, the archaeological 
data shows that the system of Late Antique Mediterranean 

2 In general, for the importance of cabotage in the Mediterranean be-
tween the 7th and 9thc AD, on the basis of the lives of saints and pilgrims see 
McCormick 2001, pp. 483-500.
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ports was inherited from the Roman times, being available 
very little evidence for the construction of brand-new infra-
structures to support the late antique maritime networks. 
On the contrary the early medieval emporia, mostly located 
in northern Europe, tells a completely different story that 
had its origins in the 7thc and came to an end between the 
9th and 10thc AD (Augenti 2010, p. 142).

Portus Scabris is first mentioned in the late 3rd/early 4th AD 
Itinerarium Maritimum along the route connecting Rome 
and Arles. The site is said to be located between the river 
Alma to the south (ab Alma flumine Scabris, portus, mpm 
VI) and the port at Falesia to the north (a Scabris Falesia, 
portus, mpm XVIII) (Cuntz 1929). Scholarly tradition, on 
the basis of toponomastic and medieval textual evidence, 
located Portus Scabris at the bay of Portiglioni, at the mouth 
of the Pecora river (Ceccarelli Lemut 1985). A plea dated 
to AD 1055 refers to the existence of a curtis at Portilione and 
describes some of its features and facilities cum casis, capellis 
seu territoriis, et lacu, et piscaria, et portu (Manaresi 1960, 
pp. 222-224). This attests for the persistence of an harbour 
at the site; an evidence matched for the 11thc AD by the 
archaeological datasets (infra).

In the early 2000s the site of Portiglioni was at the centre 
of intensive building activities for the reconstruction and 
expansion of the tourist marina. The construction of the 
new marina was both preceded and paralleled by rescue 
archaeological work on the seabed that would have been 
later affected by dredging operations necessary to reach the 
depth for the installation of the new facilities. Archaeological 
work was directed and undertaken by the Soprintendenza 
Archeologia della Toscana. The harbour basin of Portiglioni 
was subdivided into a virtual grid with grids measuring 
100×100 m, each of them was identified by a letter. This 
provided a georeferenced system to plot the materials later 
collected by rescue archaeological survey and monitoring of 
building activities (Vaccaro 2011, pp. 113-116). Following 
preliminary research and underwater surveys, underwater 
test excavation was undertaken at four different areas located 
in front of landward dock. Despite the limited extension of 
the sondages, they yielded useful information on the vol-
umes of commodities reaching the site at different times. 
The archaeological evidence from these areas showed the 
continuing use of the landing place between the late 3rd 
BC and the 5th AD with a major concentration of imports 
in the late Republican period and progressive decrease in 
quantities from the 1st and 2ndc AD onwards (Bargagliotti, 
Cibecchini 2003). Nonetheless, as we shall see, the use of the 
harbour at Portiglioni experienced a much more prolonged 
use than that based on the aforementioned small excavations. 
Persisting and (possibly) intermittent exploitation of the 
landing-place is detectable in the archaeological record well 
into the Medieval and Early Modern periods, although the 
intensity of trading activities seems to have been significantly 
lower than the later 3rd BC through to 1stc AD.

It is particularly worth noting that neither underwater 
surveys nor excavation at Portus Scabris produced any evi-
dence for the presence of concrete buildings at the harbour. 
However, in two different excavation tests (one characterised 
by late Republican deposits and one with early imperial mate-

rials) wooden poles probably used to moor small to medium-
sized ships were detected (Bargagliotti, Cibecchini 2003). 
Although sondages were too limited to provide conclusive 
evidence for an in-depth analysis of the material features of 
Portus Scabris, the absence of concrete buildings near the 
dock at the periods that, according to the ceramic evidence, 
coincided with those of major use of the site (late Republican 
and, to a lesser extent, early imperial) is telling. This evidence 
suggests that Portus Scabris belongs to the category of simple 
harbours characterised by modest facilities made of perishable 
materials rather than to the category of true large seaports, 
in which the construction of complex concrete structures 
such as piers, moles and breakwaters reflects large invest-
ment (Camilli, Gambogi 2005). In the end, the location 
of the bay of Portiglioni, well-protected from the winds of 
the 3rd and 4th quadrants ensured safe docking and a series of 
infrastructures in perishable materials requiring small invest-
ments would have been sufficient for the ships sailing along 
the routes of coastal tramping. The outline of the coast, on 
its own, offered natural shelter and the establishment of a 
harbour here may have taken advantage from the fact that 
it was the only access to the inland saltwater lagoon, known 
up until the 19thc AD as Stagno di Scarlino. Overall, the 
absence of concrete infrastructures at Portus Scabris (as at 
many other sites) should not lead to an underestimation of 
its importance. Indeed, the period between the 6th and 9thc 
AD is characterised by the systematic use of decomposable 
materials in the construction of seaports and harbours even in 
the case of the largest emporia of northern Europe (Augenti 
2010, pp. 55-105).

3. POTTERY FROM UNDERWATER DEPOSITS 
AT PORTUS SCABRIS: AN OVERVIEW

Apart from the materials yielded by the four underwater 
sondages situated in front of the landward dock, the vast 
majority of findings was collected by rescue archaeologi-
cal activities undertaken during the operations of seabed 
dredging and the installation of the structures for the new 
marina. Therefore, through the use of the virtual grid laid 
down on the area of the bay, a more or less precise position 
of these materials is known, but their stratigraphic context 
and sequence are lost. It results in needing to treat these 
ceramic assemblages like those collected by field walking or 
underwater surveys.

The lack of a stratigraphic sequence entails that all the 
chronologies discussed here are based on the intrinsic dates 
offered by ceramics, which of course vary significantly from 
one class to another (e.g. finewares are much better dated 
than most of the coarsewares). Despite these methodological 
issues and objective limits of a study of ceramic assemblages 
devoid of their relative sequence, the large amount and wide 
time-frame of the materials from Portus Scabris made it a 
unique opportunity for analysing the fluctuations of the 
imports at one of the better-connected harbours of the Tuscan 
coastline in the longue durée. Research focusing on the late 
antique and medieval materials was carried out in 2004 and 
2005 through a fruitful collaboration with the Soprintendenza 
Archeologia della Toscana and the preliminary results were 
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extensively published in 2011 (Vaccaro 2011, pp. 113-155). 
Between Fall 2016 and Winter 2017, the rest of the materials 
that in 2004-2005 was stored in an inaccessible depot was 
eventually made available for the completion of the study. 
Similarly to the analysis undertaken in 2004-2005, new work 
focused on the period encompassing the 4th through to 12thc  
AD producing new interesting materials that follow into 
this long period; at the same time the previously analysed 
materials were revisited and reconsidered in light of increas-
ing knowledge and refinement of chronologies of the late 
antique and early medieval pottery. The datasets presented 
here are necessarily partial as they do not include the ceramics 
dated from before AD 300 and after AD 1200, as such they 
lend themselves to a fine-grained quantitative analysis of 
only the commodities that reached the site between the late 
Roman period and the central centuries of the Middle Ages. 
A longer view, encompassing the information produced by 
all the underwater materials from Portus Scabris, would be 
of formidable importance for the diachronic reconstruction 
of maritime trade in the central and western Mediterranean 
as very few other harbours and ports can boast such a long-
lasting use and, as a consequence, richness of materials. 
However, the nine centuries that will be discussed here offer 
an interesting long-term perspective that coincides with a 
period of marked transformations in maritime trade. This 
period begins with the slow but progressive decline of Late 
Antique Mediterranean trade in foodstuffs and commodities 
visible in the archaeological record and includes the develop-
ment, from the later 10thc AD, of a new system of connections 
that seem to be more restricted both in volumes and in its 
geographical boundaries.

Although the late Republican through to mid-imperial 
materials from Portus Scabris have not been analysed yet, 
some preliminary quantitative data is available for the am-
phorae. By using the RBH (rims, bases and handles) criterion, 
as used in the analyses presented here, it was estimated that a 
total of 1250 amphorae were collected by rescue archaeology 
activities at the site. According to the report produced by 
commercial archaeologists working for the Superintendency 
at Portus Scabris, late Republican amphorae (intended as 
those dated between the late 3rd and late 1st BC) account for 
650 MNI 3.

My work focused on materials dated from AD 300 on-
wards and produced these numbers: 248 MNI attributable 
to the 4th to 7th AD and 7 MNI dated from the later 7th/
early 8th and 12th AD. This means that the remaining por-
tion of amphorae (345 MNI) are very likely to fall into the 
period comprised between the 1st and 3rdc AD. Although 
the reconstruction of this figure is tentative and should be 
checked through accurate analysis, it seems more or less 
plausible according to what I have seen in the depot where 
the quantity of early to mid-imperial amphorae seemed to 
be slightly higher than that of the late antique ones. The 
presentation of these datasets in fig. 2 shows that the high-
est peak in amphorae at Portus Scabris occurred in the Late 

3 I am grateful to Samanta Castelli from the Cooperativa Archeologia of 
Florence, the archaeologist in charge for the supervision of rescue archaeology 
work at the site, for providing me with the site report and quantified data of 
both overall and late Republican amphorae.

Republican period when the economy of Tyrrhenian Italy 
was particularly vibrant and wine production was targeted 
to large-scale exportation. As such, our site may have served 
as an important commercial hub for both inland redistribu-
tion of wine circulating by the sea and as a port-of-call for 
coastal tramping. If our calculation is correct, in the early 
to mid-imperial period the amount of amphorae at Portus 
Scabris was almost halved in comparison to the 3rd-1st BC. A 
decrease in the amphora count in the early imperial period 
compared to the late Republican times is in accordance with 
the evidence produced by the underwater sondages at the site 
(Bargagliotti, Cibecchini 2003).

New work on the Mediterranean shipwrecks between 
1500 BC and AD 1500 shows a progressive and sizeable 
growth between the 2nd and 1stc BC, although the highest 
peak is reached in the 1st AD, then the evidence begins to 
decline significantly since as early as the 2nd AD (Wilson 
2011, pp. 33-39). This pattern conforms with Portus Scabris 
as regards the growth of commodities in circulation in the 
late Republican period and then the decrease starting in the 
2ndc AD, although the 1stc AD peak is not documented in 
our record. It is not easy to provide an explanation for this 
discrepancy without an in-depth analysis of the all amphorae 
predating AD 300, as it could offer more detailed phasing of 
the materials for both the late Republican and early imperial 
periods. In the 1stc AD, the harbour may have been a little 
less intensively used as a consequence of a slight decrease 
in the overall number of sites in its hinterland interested in 
purchasing Mediterranean imports. However, in spite of the 
diminishing quantities of 1st to 3rdc AD amphorae, relative 
percentages remained high with some 27.6% of the 1250 
amphorae.

The late antique amphora pattern at Portus Scabris, with 
a progressive decrease of specimens in comparison to earlier 
periods, aligns with the broader western Mediterranean 
picture. This shows a diminishing number of traded com-
modities as well as of shipwrecks, with an accentuation of 
the phenomenon from the early 6th AD (Augenti 2010, 
pp. 31-53; Wilson 2011, p. 36, figg. 2.5 and 2.6). Virtually, 
only 0.56% (7 MNI) of the all 1250 amphorae from Portus 
Scabris falls into the long period encompassing the later 7th 
and 12th AD. This testifies to a marked change in the trans-
port container technology with a preference for wooden 
barrels generally observed throughout the Mediterranean 
(Beltrame 2012, pp. 198-199), and a significant reduction 
of maritime trade that reached its lowest figure in the 8thc 
(Wickham 2005, pp. 720-759). This discussion of the 
long-term amphora figures at Portus Scabris is necessarily 
brief and serves as a background for the finer-grained and 
chronologically narrower (AD 300-1200) analysis presented 
in this article.

Before focusing in greater detail on the network of con-
nections engaged by our site between Late Antiquity and 
the Middle Ages, some considerations on the methodology 
used to process and present the ceramic data as well as some 
overall figures seem in order. My work on the underwater 
ceramic assemblages from Portiglioni focused on diagnostic 
fragments (rims, bases and handles) and used, when ap-
plicable, the EVE (evaluated vessel equivalent) criterion 
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fig. 2 – The amphora record of Portus Scabris between 
the Late Republic and Middle Ages.

fig. 3 – The ceramic profile of Portus Scabris in the 
longue durée through the application of the IWM 
(Individual Weighted Means) method. X axys = 
decades; Y axys = value.

to determine the minimum number of individuals falling 
into our period. Analysis was applied to all ceramic classes 
including finewares, amphorae and coarsewares and allowed 
for the identification of a total of 491 MNI dated from be-
tween the 4th and 12th AD (Appendix 1). The dates for both 
Late Antique Mediterranean finewares and amphorae relied 
upon the thorough understanding and accurate chronolo-
gies available for these classes 4. A few late antique imported 
coarsewares were identified (and dated) by comparison with 
similar specimens from well-dated contexts. As for the period 
between the later 7th and 12th AD, finewares are extremely 
rare (infra). The ceramics of this chronology at Portus Scabris 
are mostly represented by coarseware and, to a much lesser 
extent, by amphorae. The medieval materials from our site 
offer, in most of the cases, less narrow dates than the late 
antique ceramics.

To produce a diachronic profile for Portus Scabris and 
point out the fluctuations of imports in the long period AD 

4 The chronologies for ARS and Tunisian amphorae are mostly based on 
Hayes 1972; Bonifay 2004 and Reynolds, Bonifay, Cau 2011, while those for 
Eastern Mediterranean amphorae rely upon Pieri 2005 (when the bibliography 
for identification and dating is different it is cited in the text). The dates for 
Italic amphorae are those presented in Vaccaro 2011, pp. 141-145.

300-1200, the individual weighted means (IWM) method 
was used as it has demonstrated significant potentials in the 
long-term analysis of pottery, particularly African Red Slip 
(Fentress, Perkins 1988; Fentress et al. 2004). However, 
this method has also proved its efficacy when applied to 
more complex ceramic assemblages composed of a variety 
of classes (Vaccaro 2012, p. 124). Clearly, IWM work better 
with narrow-dated ceramics like finewares, as the chronol-
ogy of each type often falls into half a century or even less. 
Nonetheless, amphorae and even coarsewares, whose dates 
tend to be wider particularly for the Medieval times, can 
be standardised and analysed by IWM producing interest-
ing results. Once a date is attributed to a specific vessel, its 
value is spread over the period in which it is dated. In order 
to ease the data management and make the analysis more 
understandable, decades rather than single years are used.

As such, I multiplied each annual value by ten in order to 
obtain the value of each vessel during the decades covered by 
its date; this process is applied to the all ceramics selected for 
the in-depth study. The overall analysis is then visualised in a 
graph that shows the study period subdivided by decades on 
the x axis and the value per decade on the y axis. Therefore, 
the curve in fig. 3 describes the ups and downs of the volumes 
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of underwater ceramics at Portus Scabris in our period and 
allows for a quick understanding and quantification of the 
site’s connections in a long-term perspective.

4. LATE ANTIQUITY (4TH-7TH AD)

As for Late Antiquity, the analysis of maritime connec-
tions at Portus Scabris relies upon 449 vessels extrapolated 
from the total amount of materials collected by underwater 
archaeological work. Late antique ceramics, their precise 
quantification is in Appendix 1, are subdivided as follows: 
248 amphora MNI (55.23%), 191 ARS MNI (42.53%) 
and 10 MNI of imported coarseware (2.22%). Tab. 1 shows 
a breakdown of amphorae by sources and points out the 
preponderance of Tunisian transport containers (44.75%), 
immediately followed by those from Italic regions (41.12%), 
and a much smaller percentage of Eastern Mediterranean 
imports (14.11%). The predominance of Tunisian amphorae 
is not surprising as it matches the data from the vast majority 
of Tyrrhenian sites where the distribution of Tunisian goods 
took advantage of both the fiscal system of the Annona at least 
until AD 439, when the Vandals conquered Tunisia, and the 
network of free commerce (Wickham 2005, pp. 728-741; 
Murialdo 2007; Vera 2010). Unsurprisingly there is also an 
absence of imported fineware different from ARS: importa-
tion of PRS (Phocean Red Slip) to Tyrrhenian Italy between 
the 5th and 7thc AD was extremely limited (Martin 1998).

The high percentage of Italic transport containers is 
somehow misleading being biased by the considerable den-
sity of the Empoli amphora (late 3rd to 5th AD), produced 
in the middle Arno valley and in the Ager Volaterranus and 
documented with as many as 98 MNI and several variants. 
The spatial distribution of this amphora across the gridded 
bay of Portiglioni shows that some 43.8% or 43 MNI of 
these containers were found in a very circumscribed area, 
likely to suggest the presence of a beached shipwreck in that 
specific location (Vaccaro 2011, pp. 141-143). The ship with 
the Empoli amphora cargo was probably directed to Rome 
where the Empoli wine-amphora is well-documented at 5thc  
AD contexts (Vaccaro 2014, p. 14).

Fig. 4 shows both the cumulative curve for all the late 
antique ceramics at the site and the values for each single 
ceramic class (Tunisian amphorae, ARS, Italic amphorae, 
Eastern Mediterranean amphorae and imported coarseware) 
to point out the overall fluctuations of the volumes of traded 
commodities and those characterising single groups. The gen-
eral curve shows the significant volume of imports, although 
with ups and downs, from the beginning of our study period 
in AD 300 up until the early 5thc. What happens in the first 
half of that century is particularly noteworthy: the curves for 
ARS and Tunisian amphorae – the best-documented classes 
– differ from each other significantly, although one would 
expect similar patterns as they are supposed to be traded on 
the same ships. In fact, in the central decades of the 5thc ARS 
peaks up significantly whereas Tunisian transport containers 
decrease to levels slightly lower than the 4thc. This apparent 
anomaly requires further explanation. The ARS rise in the 
mid-5thc AD is produced by the overlap of types introduced 
by Tunisian potters in that period (e.g. dishes Hayes 61B3 

and flanged-bowls Hayes 91B) with others, whose produc-
tion begun some decades earlier and continued well into that 
century (for instance large bowls Hayes 67B and dishes Hayes 
61A, Hayes 61A/B3 and Hayes 61B1). At the same time, 
after the disappearance around AD 450 of some Tunisian 
amphora types, such as Africana IIIB, Africana IIIC and 
spatheion 1 well-attested at the site, the amount of transport 
containers from that region whose production began in the 
mid or second half of the 5thc AD is markedly lower in the 
underwater assemblages.

What do these figures entail in terms of systems of trade? 
Why do Tunisian amphorae and ARS show different pat-
terns of distribution? Answering these questions is not an 
easy matter. Ceramics are very valuable to analyse long-term 
economic patterns through the study of their volumes, but 
when the study comes to a small period as in our case (the 
central decades of the 5thc AD), one has to be even more 
aware than usual of the limitations of the sample at disposal. 
Bearing in mind these limitations, the anomaly of ARS and 
Tunisian amphorae distribution demands explanation. The 
location of Portus Scabris and its features (mostly the absence 
of concrete infrastructures) suggest that the site served in 
both the Roman and later periods as a port-of-call along a 
series of different harbours north of Cosa used for coastal 
tramping. Therefore, the materials documented here do not 
reflect the long-distance connections, based on open-sea 
sailing, from two very distant ports. Fineware and amphora 
imports should have reached the site through the system of 
successive harbours north of the closest major sea-ports of 
Ostia and Portus 5, where smaller cargoes would have been 
assembled on the basis of the demand expressed by northern 
Tyrrhenian consumption sites. The sailing-routes branching 
out from the two large ports of Rome and moving northwards 
were based upon commerce rather than being controlled by 
the Roman state. The higher presence of ARS in the mid-
5thc, as opposed to Tunisian amphorae, may simply mean 
that fineware was still requested by the communities of the 
hinterland of Portus Scabris in significant amounts, whereas 
the demand for Tunisian foodstuffs such as olive oil and fish-
sauce was diminishing. Indeed, a decrease in the number of 
surveyed sites yielding Tunisian amphorae was identified in 
the mid 5thc AD in the nearby coastal area located between 
the Alma valley to the north and the Osa valley to the south 
(Vaccaro 2011, pp. 82-85).

However, the last forty years of the 5thc AD coincide with 
a marked fall in the quantity of ARS compared to the years 
around AD 450, a pattern shared with several other Italic 
regions (Wickham 2005, pp. 730-735). Tunisian amphorae 
reveal a slight increase between the later 5th and early decades 
of the 6thc, although the quantities are not as high as those 
reached in the first half of the 5thc. The period between the 
late 5th and early 6thc also registers an increase in the number 
of Eastern Mediterranean transport containers (particularly 
LR1B amphorae from Cyprus and Cilicia). At the end of the 5thc 
AD, the production of the Empoli amphora came to an end.  
The other Italic amphorae, whose chronology may cover 

5 For the role of these major ports in the processes of maritime redistribu-
tion in the Roman period see Wilson, Schörle, Rice 2012.
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fig. 4 – The late antique pottery 
from Portus Scabris analysed 
through IWM (Individual 
Weighted Means): breakdown 
of data by ceramic class and 
overall curve.

Provenance MNI % of total late antique amphorae
Tunisia 111 44.75
Italic regions 102 41.12
Eastern Mediterranean 35 14.11

tab. 1 – Quantification of late antique amphorae.

this period (3 MNI of a long-necked version of the wine-
amphora Keay 52 from southern Calabria), are too broadly 
dated (5th-early 7th AD) to make sure about the time they 
reached the site (Vaccaro 2011, pp. 144-145).

Pottery suggests continuing use of the port at least until 
the early years of the Graeco-gothic war, when the harbours of 
Tuscia became of great strategic importance to the Byzantine 
army to guarantee food supply to the troops deployed in 
central Italy (Procopio, Lib. III, X). However, immediately 
after the 540s the decrease in ceramics is dramatic and all the 
second half of the 6thc shows levels of pottery connections 
much lower than any other preceding period of our analysis. 
Roughly, the mid 6thc AD at Portus Scabris marks a significant 
turning point for its involvement in maritime trade. As we 
will see, very few ceramic vessels covering the period between 
the late 6th and 7thc are attested. Such a marked decrease in 
sea-trade is confirmed by the distribution of imports at both 
rural and urban sites in the nearby micro-region between the 
Alma and Osa rivers. There, Mediterranean amphorae and 
ARS reaching the late 6thc AD are extremely rare with a hand-
ful of vessels from in-depth analysed contexts at the town of 
Roselle and even less in the countryside (Vaccaro 2014, pp. 
12-14). Around AD 600, that territory was completely cut-
off from what was left of the Mediterranean trading system.

Between the later 6th and 7thc AD, imports continue at 
Portus Scabris but in very small quantities: some examples 
may be instructive from this point of view. ARS, documented 
at the site with as many as 191 vessels datable from the 4th to 
the 7thc AD is possibly the best study-case showing long-term 
marked decrease. Indeed, only 19 MNI (or 9.9%) of the all 

vessels refer to ARS types produced between well into the 6th 
and the 7thc tab. 2 shows the clashing comparison between 
very late ARS attested at the site and that yielded by the late 
7thc AD context at the Crypta Balbi (Saguì 2002), which 
to-date represents the largest and most-widely connected 
deposit ever excavated in Italy for this era. The latest prod-
ucts of Tunisian potters, such as dishes Hayes 105 and Hayes 
109 (fig. 5, nn. 9-15), are documented at our site with very 
few specimens whereas at the economically privileged site 
in Rome they are largely attested up to the eve of the Arab 
conquest of North Africa. Particularly striking is the fact that 
these late forms, occasionally documented at the harbour, 
have not been identified so far neither in field surveys nor 
at excavations undertaken in its hinterland. The same can 
be said for the latest amphorae from the harbour, imported 
from Tunisia and the Eastern Mediterranean. The Tunisian 
Keay 61D and another form documented by an ombelicato 
base, likely to belong to the type S. Antonino 47/Bonifay 
globulaire 3 (fig. 5, nn. 7-8) dated to the later 6th and 7thc 
AD, are documented through one specimen each. Two more 
Tunisian specimens belong to the large transport container 
Keay 62F/G dated from the 6th to the early 7th AD (fig. 5, 
n. 6).

Eastern Mediterranean sources provide three specimens 
showing morphological similarity and fabrics varying both in 
colour and texture. The colour vary from reddish to brown, 
whereas the textures range from semi-fine micaceous to quite 
coarse, with abundant limestone in one case and rare mica, 
and quartz, limestone and grey inclusions in the other (fig. 
5, nn. 4-5). Both shapes and fabrics suggest an identification 
with a type documented at Butrint in the third quarter of the 
6thc AD and assigned to the Samos-orbit group (Reynolds 
2010, p. 109, fig. 6 h). Slightly later (late 6th-7th AD) is the date 
of a variant of the Samos cistern wine-amphora in a typical 
soapy micaceous fabric which has parallels with early 7thc 
specimens from a deposit at Nicopolis in Greece (Reynolds, 
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fig. 5 – Selection of the 6th and 7thc ARS and amphorae from Portus Scabris, and the recently identified late amphorae from the Arx of Cosa.

Portus Scabris
(19 MNI produced between 
into the 6thc and the 7thc AD)

Type Date MNI % of MNI
Hayes 99B bowl Second quarter 6th-early 7th AD 8 42.1%
Hayes 87C/109 dish Last third 6th AD 2 10.52%
Hayes 104B dish Mid/late 6th AD 3 15.78%
Hayes 104A3 dish Late 6th/mid 7th AD 1 5.26%
Hayes 105A dish Late 6th/mid 7th AD 1 5.26%
Hayes 105B dish Mid 7th AD 2 10.52%
Hayes 105C dish Second half of the 7th AD 1 5.26%
Hayes 109A dish Late 6th/mid 7th AD 1 5.26%

Crypta Balbi in Rome
(547 MNI from the late 7thc AD 
deposit)

Type Context of finding MNI % of MNI
Hayes 91D flanged-bowl Late 7th AD deposit 12 2.19%
Hayes 99C bowl Late 7th AD deposit 163 29.79%
Hayes 101 bowl Late 7th AD deposit 14 2.55%
Hayes 108 bowl Late 7th AD deposit 26 4.75%
Hayes 105 dish Late 7th AD deposit 86 15.72%
Hayes 106 dish Late 7th AD deposit 6 1.09%
Hayes 105/106 dish Late 7th AD deposit 11 2.01%
Hayes 109 dish Late 7th AD deposit 229 41.86%

tab. 2 – Comparative analysis 
of the latest ARS at Portus 
Scabris and ARS from the 
late 7thc deposit of the Cryp-
ta Balbi in Rome (Crypta 
Balbi: after Saguì 2002, p. 
38, tab. 3.).
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Pavlidis 2014, p. 462, fig. 9, n. 3.), although the handles of 
our vessel are wider (fig. 5, n. 3). Other late amphorae are 
represented by four specimens of LR1B, dated from the 6th 
to the mid 7th AD (fig. 5, nn. 1-2), whose porous yellowish-
orange fabrics characterised by frequent small limestone in-
clusions and voids may be assigned to a Cilician production. 
Finally, at least three specimens of LR5 bag-shaped amphora 
carrying the celebrated white wine from northern Palestine 
are documented. Two of these are simply attested through 
handle/wall fragments preventing us from establishing a 
closer date than the 5th to 7th AD, one, however, only misses 
the rim and the body shape suggests its identification with 
the 6thc variant 1A (fig. 5, n. 16).

The absence of any of these materials at the rural sites in 
the environs of Portus Scabris suggests that their attestation 
in the underwater deposits does not relate to commercial 
activities aimed at redistributing them to the local com-
munities. The territory of the Pecora valley seems to have 
been excluded from Mediterranean connections as early as 
the 6thc AD, whereas the persisting but possibly intermittent 
use of the harbour into the 7thc points out the continuity 
of the network of northern Tyrrhenian successive ports-of-
call supporting the cabotage routes. Other privileged sites 
would have benefitted from the persistence of this system 
of trade in the later 6th and 7thc AD. In fact, the 6thc marks 
the decline and then the disappearance of Mediterranean 
imports at most of the Tuscan sites both on the coast and 
even more markedly in the interior. The few late 6th to 7thc 
AD imported bulk goods from the underwater deposits of 
Portus Scabris seemingly reflect operations of cleaning of the 
cargoes from broken materials, although those cargoes were 
directed elsewhere.

Very few sites, particularly ports and cities continued 
to yield a limited number of Mediterranean commodities 
(particularly from Tunisia) (Zanini 2003). However, excep-
tions where the amount of imports is still overwhelming in 
the 7th AD did exist. The most notable one in the northern 
Tyrrhenian is probably the Byzantine castrum at S. Antonino 
di Perti, which depended on extra-regional and particularly 
Mediterranean trade for its supply in foodstuff and craft 
products (Murialdo 2001, pp. 301-307). Here, the arrival 
of substantial volumes of amphorae from Tunisia and the 
Eastern Mediterranean and ARS does not reflect the system 
of free trade, rather it was controlled directly by the state 
given the strategic and military importance of the site as one 
of the main Byzantine strongholds of Liguria.

In this respect, it is worth considering the recent identi-
fication of a small group of late 6th to 7thc AD amphorae at 
another military site: Cosa. The late amphorae, identified by 
new work on the ceramics from the 1940s-1950s excavations 
on the Arx, are represented by two MNI of the Tunisian 
small spatheion 3 6 and by one Samos Cistern amphora with 
the typical shape and the soapy micaceous fabric (fig. 5, nn. 
17-19). The site of Cosa, turned into a castrum at the time of 
the Graeco-gothic war, had not previously yielded ceramics 

6 The two MNI are characterised by slightly different fabrics one of pale 
brown colour is levigated with very rare tiny quartz and the other one of light 
yellow/brownish colour has rare tiny limestone and quartz inclusions.

later than the mid or late 6thc AD (Fentress, Gruspier, von 
Falkenhausen 2003, pp. 72-80; Fontana 2003, pp. 307-
319). This new discovery, although quantitatively limited, 
tentatively suggests that the castrum continued to be used 
after the Lombard conquest of Tuscany and maintained oc-
casional Mediterranean connections into the 7th AD.

5. EARLY MIDDLE AGES (8TH-10TH AD)

The radical political, cultural and economic transfor-
mations occurred in the Mediterranean and in the central 
European regions in the 6thc have been at the centre of strong 
debate among archaeologists and historians over the last two 
decades (Hodges 2006, pp. 19-27). Increasing knowledge of 
material culture and particularly ceramics has allowed for a 
more accurate understanding and contextualization of pat-
terns of change pointing out that the 6thc represented a point 
of no return, possibly even more than the 7th AD. Production 
and distribution patterns changed as a direct consequence 
of changes occurred to demand and the pan-Mediterranean 
trading system underwent a process of astonishing fragmenta-
tion and regionalisation making hardly possible to develop 
a broad narrative.

Regional diversity was, of course, important in the Roman 
period as well, but the 6thc seems to have coincided with a 
phenomenon of de-globalization particularly accentuated in 
the West. The fine-grained analysis of the underwater pottery 
at Portus Scabris has affirmed this (mid) 6thc AD rupture. 
Nonetheless, the site was still occasionally used in the 7thc and 
later. fig. 6 shows the curve of ceramics at the site in the period 
AD 700-1200 and allows for a more in-depth observation 
of the fluctuations over this time span. However, in order to 
understand the actual volumes in a longer term perspective 
this curve needs to be compared with the one encompass-
ing all periods of our analysis (fig. 3). In the 8th through to 
the later 10thc AD, the quantities of materials yielded by the 
underwater deposits is dramatically tiny and this is visible 
in fig. 6. Nevertheless, when observation moves on to the 
longue durée, decline of commercial activities detectable in 
the material record is far more impressive, since it reaches 
by far the lowest levels ever observed.

Comparing volumes of late antique trade with those of 
the Early Medieval period, using archaeological datasets only, 
may be very misleading. Indeed, it has to be emphasised the 
impact on sea-trade of the transformations in container tech-
nology and the progressive shift from amphorae to wooden 
barrels. Barrels are already documented, particularly in icono-
graphic and textual sources, in the mid-Roman period but 
their usage seems to have incremented later on (Beltrame 
2012, pp. 195-199). Accurate re-analysis of Mediterranean 
shipwrecks, supported by refined statistical methods applied 
to as many as 1646 study-cases, reveals an early medieval 
pattern very similar to ours at Portus Scabris. The amount of 
shipwrecks dated from the 8th to the 10thc AD is significantly 
lower than the 7th BC, and quite incomparable to the period 
between the 2nd BC and 5th AD (Wilson 2011, p. 36, figg. 
2.5-2.6.). However, as Andrew Wilson rightly pointed out 
the increasing switch from amphorae to wooden barrels in the 
second half of the 1st millennium AD, particularly in the West, 
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fig. 6 – The late 7th to 12thc 
materials from Portus Scabris 
analysed through IWM (In-
dividual Weighted Means).

suggests some caution when thinking that «the early Medieval 
decline was as sudden or complete as the graphs would seem 
to suggest» (Wilson 2011, p. 37). Michael McCormick, on 
the basis of the evidence offered by lives of saints and travel-
lers, proposed a re-intensification of maritime connections 
in the 9thc based largely on coastal cabotage, rather than on 
open-sea sailing (McCormick 2001).

Archaeology, however, has not so far shown the same pat-
tern through its sources, at least in the Western Mediterranean 
(Augenti 2010). This discrepancy between historical and 
archaeological datasets requires further investigation and 
careful thinking on how different sources should be com-
bined to produce a more comprehensive broader narrative.

At the site-scale of Portus Scabris possibly five MNI of 
early medieval amphorae were identified, although, as well 
as in the later 6th and 7thc, none of these has ever been found 
at excavated and surveyed sites in its hinterland. These am-
phorae refer to different provenances, some of which have 
been determined through minero-petrographic analysis 7. The 
high level of fragmentation of most of these specimens makes 
particularly challenging their precise identification, although 
four of them seemingly relate to globular types. One of them, 
in a porous semi-fine yellowish/red colour fabric has a short 
tronco-conical neck and a slightly everted rounded rim; the 
handles have an oval section (fig. 7, n. 2). This specimen 
is likely to come from a source in north-eastern Sicily and 
has close morphological similarities with the later 7th to 8thc 
AD globular amphorae derived from LR2/LR13 (Toniolo 
2007, pp. 101-102, particularly tav. 5), therefore I suggest a 
similar date. Another vessel has a very levigated light brown 
fabric and may come from an Aegean source; this has oval-
section handles and a slightly thickened rounded rim on a 
short neck (fig. 7, n. 5). Its shape is similar to a late 7th/8thc  
specimen from Torcello (Toniolo 2007, p. 102, tav. 5, n. 
5a2). Large thick handles and an everted triangular rim char-
acterise another specimen in a quite levigated reddish fabric 
with whitish skin (fig. 7, n. 4), showing close parallels with 
amphorae manufactured in southern Calabria in the 8th and 
9thc (Capelli, Lebole 1999, p. 76, fig. 1). However, its fabric 
is not compatible with that origin and rather suggests produc-

7 Minero-petrographic analysis was carried out by C. Capelli (University 
of Genova), whom I thank for providing the preliminary results. 

tion at another source, perhaps in North-Eastern Sicily or in 
Tripolitania. The last amphora of hypothetical globular shape 
has a reddish/yellow levigated fabric with frequent voids, 
thick strap handles and a rounded slightly everted rim. This 
specimen also bears red painting on both the rim and one 
handle (fig. 7, n. 3). Its origin is uncertain, but the shape 
is compatible with late 7th and 8thc AD products. The last 
amphora of Early Medieval date is a late version of the Keay 
52 type manufactured in southern Calabria and in North-
Eastern Sicily. This short-necked variant has a pointed slightly 
hooked rim and oval-section handles (fig. 7, n. 1), and finds 
precise parallels in the deposit of the first half of the 8thc of 
the Crypta Balbi in Rome (Romei 2004, p. 280, tav. I n. 3). 
To the aforementioned amphorae we should add a coarseware 
closed vessel, perhaps a small storage amphora, with whitish 
skin and combed decoration referring to types produced in 
Lazio and documented in Rome in the 8th and 9thc AD (fig. 
7, n. 6) (Romei 2004, p. 296, tav. IX and p. 304, tav. XIV). 
Interestingly, none of these materials and in general no early 
medieval amphora imports are documented in 8th and 9thc 
deposits at Lucca, the largest and most important town of 
northern Tuscany in this period. Therefore, more than a 
doubt persists on the actual destination of the few imports 
from Portus Scabris; one possibility we cannot rule out is that 
they simply represented part of the crew’s equipment that 
was not aimed to commercialisation.

The absence at our site of the Miseno amphora type pro-
duced in the Bay of Naples between the later 7th and 8thc is 
worth mentioning. The circulation of this amphora used to 
trade the high-quality wine of the Phlegraean Fields seems, 
however, mostly circumscribed to a system involving sites 
and estates being part of the holdings of the Roman Church. 
Indeed, its distribution is largely localised in the coastal areas 
between Rome and western Sicily, to which findings from 
Cagliari (De Rossi 2005) and the recent underwater ones at 
Porto Canale and Capo Malfatano, still near Cagliari should 
be added (Sanna, Loro 2013). The attestation of the Miseno 
amphora type at western Sicilian sites is explainable taking 
into consideration their presence in the return cargoes of 
ships, which had previously transported the sorely needed 
Sicilian grain to Rome. North of Rome, indeed, the Miseno 
globular amphora seems to be documented through just one 
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fig. 7 – Selected medieval materials from Portus Scabris.
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specimen in a late 7th to 8thc AD context at Piazza dei Miracoli 
in Pisa (Alberti, Costantini 2015, p. 165, tav. 5, n. 15). 
To this evidence, should be probably added in light of the 
morphological features, although only minero-petrographic 
analysis can ascertain the source, the specimens from the 
aristocratic and widely connected hilltop-site of San Peyre 
in Languedoc dated between the later 7th and the first half of 
the 8thc AD (Pellecuer, Pène, Mathieu 2002).

For a slightly later period, another amphora type is present 
at Portus Scabris: one ribbed large body fragment, character-
ised by wavy line incised pre-cocturam and by a fairly purified 
brownish/yellow fabric, is identifiable with the Otranto 1 
type from southern Apulia (fig. 7, n. 12). The presence of this 
amphora, produced between the 9th (?) and the early 11thc, 
is not surprising since it has been documented elsewhere in 
the northern Tyrrhenian (Genova) and in Southern France 
(Marseilles and Southern Corsica) (Vroom 2014, pp. 102-
103). The site engaged sporadically in long-distance contacts 
until the 12th/early 13thc AD trade, if my identification of one 
rim/handle fragment with the Günsenin 3 type is correct 
(fig. 7, n. 13). The fragment has an undistinguished rounded 
rim, rising oval handles 8 and a very pale brown fabric with 
occasional tiny white and graysh inclusions. This amphora, 
manufactured in central Greece, is documented occasion-
ally in Italy and southern France (Vroom 2014, pp. 98-99).

In Tuscany, the evidence for early medieval single-fired 
lead-glazed pottery, named vetrina pesante and produced in 
Rome and Lazio in the case of Forum Ware, offers quite a 
different picture, being frequently attested through a few 
MNI at various coastal and subcoastal sites of the region. 
The presence of this class has been detected at Cosa (Cirelli, 
Hobart 2003, p. 322, fig. 144), Poggio Cavolo 9, Portus 
Scabris, Vetricella 10, Podere Aione (Cucini 1989), Populonia 
(Dadà 2011; Gelichi 2016) and, to the north, at Pisa (Abela 
1993, 2000; Meo 2014) and Lucca (Berti et al. 1992). The 
distribution of vetrina pesante along the Tuscan coastline 
was clearly centred upon coastal tramping, rather than on 
long-distance trade, showing the efficiency of the system of 
successive ports-of-calls. For the circulation of vetrina pesante 
along the Via Francigena in inland Tuscany, where the overall 
quantities are lower than on the coast, it has been rightly 
proposed that it mirrors the route used by pilgrims to and 
from Rome. Therefore vetrina pesante may simply represent 
souvenirs or gifts occasionally purchased in Rome (Molinari 
2003). However, coastal distribution seemingly follows a 
different trading pattern, in which the Portus Pisanus pos-
sibly represented the main hub for the redistribution of these 
commodities to Pisa and Lucca and far north to Liguria 11 and 
southern France (Bonifay, Paroli, Picon 1986). Another 
route branching off from Portus Pisanus may have supplied 

8 Strong morphological similarities are with specimens of the Günsenin 3 
type from excavations at Venice (Toniolo 2007, p. 103, tav. 6, 6d).

9 At Poggio Cavolo, as many as three MNI of vetrina pesante (possibly from 
Rome/Lazio) were identified in a mid/late 10thc AD context. These materials, 
yet unpublished, were analysed by myself. 

10 A specific quantification of the vetrina pesante from the ongoing excava-
tion at Vetricella is not available yet, although a few fragments were found there 
(pers. comm. Arianna Briano). 

11 Vetrina pesante findings are documented at Noli (Frondoni 1992) and 
Savona (Lavagna, Benente 1992). 

sites in eastern Corsica and northern Sardinia (Milanese 
et al. 2004-2005). The central role of the Portus Pisanus in 
the redistribution of vetrina pesante and Sparse Glazed Ware 
produced in Lazio and Rome towards consumption sites of 
the northern Tyrrhenian and southern France is indirectly 
confirmed by the significant presence in 9th to early 11th AD 
contexts from urban investigations in Pisa. One example is 
significant: at the excavations in Via Cavalca, vetrina pesante 
from Rome/Lazio is documented with as many as 2% of 
all the ceramics in the second half of 9th/early 10thc with an 
increase to up to 5% in the second half of the 10th (Meo 
2014, pp. 100-104).

The finding of a single fragment of a jug with a thick, 
bright olive colour lead-glaze and a decoration of applied 
petals (fig. 7, n. 14) is particularly important, as, to-date, 
represents the first discovery of Forum Ware from an un-
derwater deposit and further reinforces the hypothesis of the 
use of cabotage routes for its northern Tyrrhenian distribu-
tion. Vetrina pesante from Rome/Lazio should have been a 
middle-range luxury good required by aristocratic groups in 
the context of 9th and 10thc dining practices. Apart from the 
‘anomaly’ of Pisa with its relatively high quantities of vetrina 
pesante, another site is worth mentioning. The medieval 
re-occupation of the Acropolis of the Etruscan and Roman 
town of Populonia produced some medieval ceramic assem-
blages whose composition clashes with contemporary sites 
of the area. As shown in fig. 8, the overall number of table 
and storage wares is higher than kitchenware between the 
9th and early 10thc AD with some 73.6% of the all MNI. At 
the same time vetrina pesante and Sparse Glazed Ware from 
Rome/Lazio are documented with as many as 3.9% MNI 
in the 9th-early 10th AD and an increase to 5% in the 10th 
and 11th AD. The presence of one specimen of a lead-glazed 
chafing-dish, used to heat up food next to the dining table 
and usually associated with aristocratic dining habits, rein-
forces the idea that these assemblages belong to a privileged 
socio-economic context (Dadà 2011).

S. Gelichi convincingly related the high quality of the 9th 
to 10thc ceramic repertoires of Populonia with the presence of 
the Aldobrandeschi family in a crucial phase of their political 
rise, immediately after Hildebrand II was appointed count 
of southern Tuscia and particularly after the passage of the 
Iudiciaria Populoniensis under the Aldobrandeschi around 
AD 857 (Gelichi 2016, p. 363).

It is also worth noting the presence at Portus Scabris of 
a handled jug, whose semi-levigated fabric suggests a local 
origin; the shape is very similar to types documented at ex-
cavated sites of the area dated from the late 8th to the early 
10thc AD (fig. 7, n. 8) 12. In addition, a generic date between 
the 9th and the early 11thc AD and a regional origin can be 
attributed to two red painted closed vessels (possibly small 
storage amphorae or large jug) in a fine light red fabric (fig. 
7, n. 16). The presence of these three MNI at the underwater 
deposits of the harbour is significant as it shows the circula-
tion of both local and regional products in addition to the 

12 See for instance a series of acroma depurata jugs with coplanar strap 
handle and band-shaped rim at the site of San Martino de plano in the Bruna 
valley (Vaccaro 2011; Plate CXIII, nn. 1-3).
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fig. 8 – The medieval pottery from 
the Acropolis of Populonia (data 
after Dadà 2011).

longer-distance ones; however, it is hard to tell, given the 
tiny numbers, whether these few ceramics were traded or 
they were rather part of the crew’s equipment.

Overall, the presence of a few but significant amphora 
imports and vetrina pesante datable from the 8th to the 10thc 
AD at the site, beyond attesting to its persisting use as a port-
of-call for medium and long-distance connections, may be 
the tip of the iceberg for its importance in the system of trade 
of perishable agricultural products. The documents from the 
archiepiscopal archive of Lucca offer valuable evidence for 
payments in kind on the part of Lucca’s land estates situated 
in Maremma. Foodstuffs were represented by salt, pork, 
wine (likely to have been transported in wooden barrels) 
and grain. A chart of AD 768 confirms that the transport 
of salt and grain was based on the maritime routes and was 
managed by local seamen at the dependence of the bishop 
(Ch.L.A., Lucca V, n. 1005, pp. 76-77). It is strongly possible 
that these foodstuffs were loaded on small or medium-sized 
ships departing from the harbours of southern Tuscany such 
as Baratti and Portus Scabris, just to mention a couple of 
them, then were unloaded at Portus Pisanus to reach Lucca 
by land. None of the Lucca’s charts mentions Portus Scabris 
but the hypothesis seems very plausible.

An analysis of the spatial and chronological distribution 
of the shipwrecks identified in Italian and adjacent waters 
help put the evidence from our site in the broader context. 
fig. 9 and tab. 3 show a significant density of late antique 
shipwrecks in Sicilian and, to a lesser extent, in Apulian 
waters attesting for the capillarity of western Mediterranean 
connections until the early 7thc. The concentration of 
findings along the coast of south-eastern Sicily reflects the 
centrality of the routes passing in front of Syracuse and the 
increasing importance of the city in the late antique and 
early medieval geopolitics (McCormick 2001, pp. 582-606). 
Shipwrecks of the 6th to 7thc AD are also documented in the 
area of Marseilles, a privileged site showing wide-ranging 
Mediterranean connections until the later 7th AD (Bonifay, 
Carre, Rigoir 1998).

This pattern, however, changes drastically in the 8th and 
9thc when we virtually have no shipwreck precisely datable 
to this period. One may think that this lack of early medi-
eval evidence supports the ever-influential Pirenne’s thesis 

of the interruption of Mediterranean long-distance trade 
as a consequence of the Arab conquest of North Africa 
in the late 7th AD (Pirenne 1996). Nonetheless, work on 
terrestrial sites and shipwrecks has shown that progressive 
change and decrease in the overall volume of maritime con-
nections occurred already in the 6thc AD. Yet the absence of 
early medieval shipwrecks is striking and cannot be simply 
explained as an effect of the general decline of trade in the 
Western Mediterranean. It has been demonstrated that 
early medieval maritime connections switched from long-
distance open-sea routes to coastal tramping (McCormick 
2001, pp. 481-500) which may have made sailing safer with 
a tinier incidence of wrecks. At the same time, another issue 
is that of archaeological visibility: a large amount of the 
shipwrecks have been identified thanks to the presence of 
mounds of large imperishable transport containers on the 
seabed, to the extent one may argue that shipwrecks’ graphs 
represent, in fact, «graphs of amphora usage» (Wilson 2011, 
p. 37). If transport amphorae were progressively replaced by 
wooden barrels (something more common in the Western 
Mediterranean than in the Byzantine world) it is clear that 
many shipwrecks are likely to escape identification, leaving 
us with a big question mark on the representativeness of the 
archaeological data at our disposal. Density of shipwrecks 
peaks up again in the 10thc with a significant concentra-
tion along the Sicilian coastline (particularly the western 
areas): the sudden increase of maritime trade was probably 
triggered by the commercial revolution of Kalbid Sicily in 
the 10th AD (Ardizzone, Pezzini, Sacco 2015; Picard 
2015). On the other hand, the concentration of 10thc AD 
shipwrecks along the coast of southern France may reflect 
the intensification of maritime activities promoted by the 
Islamic pirates at Fraxinetum off the peninsula of Saint 
Tropez (McCormick 2001, p. 599).

6. CENTRAL CENTURIES  
OF THE MIDDLE AGES (LATE 10TH-12THC AD)

From the later 10thc AD onwards, thanks to the politi-
cal and economic development of the Marca di Tuscia, the 
March itself (mainly through Pisa and its sea-port) estab-
lished a number of commercial connections with trading 
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fig. 9 – Distribution map 
of the late antique to me-
dieval shipwrecks along 
the Italic coasts and nearby 
areas.

tab. 3 – Late antique to medieval shipwrecks along the Italic coasts 
and nearby areas. The chronologies of the shipwrecks are based upon 
McCormick 2001 and Faccenna 2006. (*) n. 1 is the hypothetical 
shipwreck of Empoli amphorae at Portus Scabris; (**) n. 26: the new 
date for the Marsala A shipwreck between the late 10th and mid 
11th AD was provided by Viva Sacco (University of Palermo) who 
is currently restudying the cargo. I thank her for the information.

N. Shipwreck Date
1 Portus Scabris (Tuscany)* 400-500
2 Capo Passero (Sicily) 400-650? 
3 Taranto A (Apulia) 400-650? 
4 Siracusa B (Sicily) 400-700 
5 Siracusa C (Sicily) 400-700 
6 Marzamemi J (Sicily) 400-700 
7 Marzamemi K (Sicily) 400-700 
8 La Palu (Provence) 500-600 
9 Pisa “Relitto D” (Tuscany) 500-700 
10 Saint Gervais B (Provence) 600-625 
11 Punta Secca A-B (Sicily) 650-700 
12 Secche di Ugento C (Apulia) 600-700? 
13 Pantano Longarini (Sicily) 600-650 
14 Cervia (Emilia-Romagna) 600-700 
15 Scoglio della Formica B (Sicily) 800-1100 
16 Banco Skerki (Sicily) 850-1115 
17 Banco Skerki (Sicily) 850-1115 
18 Agay (Provence) 950 
19 Le Bataiguier (Provence) 950 
20 Plane C (Provence) 900-1000 
21 Torre San Gennaro (Apulia) 1100-1200 
22 Borgo Caprile (Emilia-Romagna) 1000-1100 
23 San Cesareo (Apulia) 900-1200 
24 Brindisi (Apulia) 900-1200 
25 Camarina C (Sicily) 1100-1200 
26 Marsala A (Sicily)** C. 975-1050
27 Marsala B (Sicily) C.1075-1150 
28 San Vito Lo Capo (Sicily) C. 975-1050 
29 Crotone (Calabria) 1100-1200 

sites and regions of southern Italy. These included Capua, 
Benevento, Napoli, Amalfi, and Salerno in Campania, as 
well as Calabria, Apulia and Sicily (Renzi Rizzo 2010). 
This determined a substantial enhancement of the sailing 
practices undertaken by Pisa, which, rather than continu-
ing to be mostly based on coastal tramping, started using 
long-distance routes. Such a development is exemplified by 
the significant quantity of Sicilian small-amphorae, mostly 
from Palermo, at all the main urban excavations in Pisa from 
the later 10thc AD. In the assemblages from Via Cavalca and 
Via Sapienza, recently examined in great detail by Antonino 
Meo, Sicilian amphorae are documented respectively with 
a total of 2% and 6% of the all MNI between the second 
half of the 10th and the early 11thc AD (Meo 2014, pp. 105-
110). A recent thorough analysis of the distribution of the 
small amphorae manufactured in Islamic Sicily has shown, 
for the Tyrrhenian area, two possible trading systems. One 
based upon cabotage routes sailed along the coast of north-
ern Sicily, touched the coastline of Calabria and Campania 
and only occasionally reached Rome, whereas the second 
one used long-distance and open-sea routes connecting 
Palermo with the Portus Pisanus (Ardizzone, Pezzini, 
Sacco 2015). It is indeed worth noting the absence of 
findings at sites along the coastline between northern Lazio 
and southern Tuscany with the exception of a few sherds 
from the medieval hilltop site at Punta Fortezza, a few Km 
south of Portus Scabris (fig. 7, n. 18). Pottery from Islamic 
Sicily is completely absent in the underwater deposits of 
our site, although the aforementioned potsherds from Punta 
Fortezza may tentatively suggest, given the proximity of 
Portus Scabris, a role of the site in the local redistribution of 
these imports. However, the available evidence is too tiny to 
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suggest any conclusive hypothesis about the trading system 
that allowed these materials to reach Punta Fortezza.

The period between the later 10th and 12thc AD continues 
to be characterised by occasional links between the harbour 
and Lazio/Rome. This is demonstrated by the presence of 
one MNI of a spout-mouthed jug in Sparse Glazed B Ware, 
referable to types well-documented in Rome between the 
11th and 12thc AD (fig. 7, n. 15) (Paroli 1990), and by one 
trefoil-mouthed acroma depurata jug whose levigated light 
cream colour fabric suggests an origin in Roma or Lazio (fig. 
7, n. 7). Three more MNI from the underwater deposits 
refer to acroma depurata/semidepurata jugs (one of which is 
trefoil-mouthed.), that can be attributed to either local or 
regional products of the 10th-11thc AD (fig. 7, nn. 9-11). The 
presence of at least one MNI of Sparse Glazed B Ware from 
field survey undertaken at the nearby hilltop site of Punta 
Fortezza (fig. 7, n. 17) suggests that this import arrived via 
Portus Scabris.

As fig. 3 shows, the period between the later 11th and 12thc 
AD coincided with a small increase in ceramics at Portus 
Scabris. Out of 42 MNI dated from the late 7th/8th and 
the 12thc AD, 57.14% of them (24 MNI) are represented 
by acroma depurata closed forms, such as jugs and juglets, 
whose shapes and fabrics suggest an origin in the area of Pisa. 
These vessels are dated from the mid 11th to the 12th and 13thc 
depending on their morphological variants (Menchelli et 
al. 1997). The presence of these materials at our site must be 
related to the further political and commercial expansion of 
Pisa between the mid 11th and 12thc AD and to the fact that 
part of Maremma was incorporated in the territory of Pisa, 
whose southern boundary was established at Castiglione della 
Pescaia in AD 1162 (Ceccarelli Lemut 1985, pp. 58-62). 
Finally, the earliest late medieval fineware documented at the 
site is one MNI of Spiral Ware from Campania, whose date 
is late 12th-13thc AD (Molinari 1990).

7. CONCLUSIONS

The underwater ceramic assemblages from Portus 
Scabris made the site an ideal context for a study of the 
fluctuations of maritime connections of southern Tuscany 
in the longue durée. My analysis focused on a 9-century 
long period (AD 300-1200) characterised by dramatic 
change that from the fall of the Roman West led to the 
emergence of the medieval world. Maritime trade, over 
this long period, underwent remarkable transformations 
that impacted significantly on the archaeological record 
and on our possibility of evaluating the volumes of com-
modities in circulation. The progressive switch, at least in 
the West, from durable transport containers (amphorae) 
to wooden barrels from the later Roman period onwards 
causes a drastic reduction of the visibility of maritime 
trade (Wilson 2011, pp. 36-37). The study of the materials 
from Portus Scabris, supported by the use of the statistical 
method of the individual weighted means, allowed for the 
production of a diachronic curve of the ups and downs of 
the maritime connections engaged by the site.

The analysis has shown the intensity of commercial ac-
tivities involving the harbour between the 4th and mid 5thc 

AD, however from the later 5thc AD onwards the quantity 
of imports reaching the site started decreasing significantly. 
Nonetheless, Portus Scabris seems to have continued to 
play some role in the system of Tyrrhenian trade, based on 
coastal tramping, until the 540s when imported commodi-
ties that reached the site were still redistributed to the sites 
of its hinterland.

From the later 6th to the 7thc, the site continue to show 
evidence of low-intensity trading activities, but its role as 
a redistribution hub for the rural sites of the Pecora Valley 
seems to have come to an end. Portus Scabris was still 
used as a port-of-call in the network of central/northern 
Tyrrhenian cabotage, but commodities marketed through 
this route were directed to other consumption sites than 
those of southern Tuscany, where imports disappear com-
pletely around AD 600. A similar pattern is described by 
a few early medieval transport amphorae from different 
sources, whose presence in the underwater deposits sug-
gests activities of cleaning the cargoes of ships temporarily 
docked at Portus Scabris. Interestingly no early medieval 
imported amphora has been documented so far at rural 
or urban sites of southern Tuscany, demonstrating that 
this sub-region was completely cut-off from that system 
of trade.

One exception is represented by Forum Ware attested for 
the first time at Portus Scabris in an underwater deposit. Its 
distribution, at several sites of the Tuscan coastline, suggests 
a circulation based on coastal tramping. Still significant, 
although for a later period between the 11th and 12th AD, is 
the presence at our site of a spout-mouthed jug in Sparse 
Glazed B Ware from Rome/Lazio attesting to the arrival of 
imports from that area by the sea. The few Early Medieval 
Mediterranean commodities attested at our site may, in 
fact, be the tip of the iceberg of far more intensive use of 
the harbour in the context of another system of transport, 
that did not leave any trace in the archaeological record. As 
the charts of the archiepiscopal archive of Lucca show this 
area of Maremma was particularly important for the food 
supply in pork, salt, grain and wine of Lucca; transport 
was organised through coastal tramping up to the Portus 
Pisanus. Therefore, Portus Scabris may well have been one 
of the harbours serving this system.

The political expansion of the March of Tuscany in 
the later 10thc AD determined a significant development 
of the maritime activities undertaken by Pisa with the in-
tensification of long-distance connections. However, such 
a development does not seem to have left any trace in the 
archaeological deposit of Portus Scabris. In fact, it was only 
from the later 11thc, as a consequence of the annexation 
of part of Maremma by the Pisans, that the curve of the 
materials at the site rises up again. Indeed, the expansion 
of Pisa in Maremma brought about the large distribution 
of Pisan acroma depurata to both rural and urban sites of 
the sub-region. Nonetheless, it should not pass unnoticed 
that such increase is very tiny when compared to the rest 
of the curve. The values for the later 11th and 12thc AD are 
almost as small as those of the first half of the 7thc AD, a 
period in which the site had lost its role as a redistribution 
hub for the hinterland.
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APPENDIX 1 (491 MNI)

1. Late Antiquity (449 MNI)
1.1 Amphorae at Portus Scabris
Tunisian Amphorae (111 MNI)

Type MNI Date
Africana IIC 3 Mid 3rd to 4th AD
Africana IID 8 Mid 3rd to first third of 4th AD +
Africana IIIA 24 End 3rd to early 4th AD
Africana IIIB 10 4th AD
Africana IIIC 12 End 4th to mid 5th AD
Generic Africana III 15 End 3rd to mid 5th AD
Spatheion I 6 First half to mid 5th AD
Spatheion IIA 5 Second half of 5th AD
Generic Spatheion (Keay 26) 4 5th to 6th AD

Keay 8B 1 Second half 5th to first third of 
6th AD

Keay 27B 4 First half of 5th AD
Keay 35A 1 5th AD
Keay 36 1 5th AD
Keay 55A 2 End 5th-first half 6th AD
Keay 56similis 1 End 5th to early 6th +
Keay 62A 3 First half of 6th AD
Keay 62G 2 6th to early 7th AD
Keay 62Q=Albenga 11-12 4 Last third 5th to mid 6th AD
Generic Keay 62 3 Last third 5th to early 7th AD
Keay 61D 1 End 6th-first half 7th AD
Fondo umbonato type 
(Bonifay globulaire 3) 1 7th AD

Eastern Mediterranean Amphorae (35 MNI)

Type MNI Date
Late Dressel 24/transitional LR2 1 Late 3rd to 4th AD
Agorà M273 2 4th-5th AD
LR1 A 9 End 4th-5th AD
Transitional LR1 A 7 Late 5th to early 6th AD
LR1 B 4 6th to mid 7th AD
LR2B 1 Second half of 6th AD

Generic LR2 2 Late 4th to first half 7th AD

LR4 A2 1 Second quarter to end of 5th AD
LR5 (type 1A) 1 First half 6th AD all 5th-7thAD
LR5 (type 2A) 1 5th to 7th AD
Generic LR5 (red painted.) 1 5th to 7th AD
Samos Cistern type (micaceous 
fabric) 1 Late 6th to 7th AD

Samos family in a coarser (non-
micaceous fabric) 3 Mid/late 6th AD

Ikarian amphora (?) 1 Mid 5th to late 6th AD

Italian Amphorae (102 MNI)
Type MNI Date
Empoli type 98 Late 3rd to 5th AD
MRA1 1 3rd to early 5th AD
Keay 52 (long-necked variants) 3 4th to 6th AD

1.2 Imported Coarseware (10 MNI)

Form Type MNI Date
Casserole Fulford 19 3 Late 4th to early 6th AD
Casserole Fulford 20 1 AD 450-550

Cooking pot Eastern Mediterranean 
generic type 1 5th to 6th AD

Flanged-bowl Fulford mortaria 2 2 6th to early 7th AD

Closed form Fulford Closed Form 16.3 
similis 1 AD 550-600

Basin 
Type with incurved rim; 
Tunisian (?) similar to 
Hayes 61

1 5th AD (?)

Ombelicato 
base 

Tunisian jug? Bonifay late 
Commune 47 (?) 1 Late 4th to 7th AD

1.3 Ars (191 MNI)

Form Type MNI Date
Dish Hayes 50A 25 AD 230/240-325
Dish Hayes 50A/B 15 AD 300-360
Dish Hayes 50B 15 AD 350-400+
Small bowl Hayes 71B 2 Early 5th AD
Small bowl Hayes 73A 3 AD 420-475
Dish Hayes 75 1 AD 420-450

Dish Hayes 84 4 Mid 5th to the first quarter 
of the 6th AD

Dish Hayes 58B, 
n. 11 1 AD 290/300-375 

Dish Hayes 61A 5 4th to early 5th AD
Dish Hayes 61A/B3 1 First half of 5th AD
Dish Hayes 61B1 5 First half of 5th AD
Dish Hayes 61B3 12 Mid 5th AD

Dish Late Hayes 
61B3 2 Late 5th AD

Dish Hayes 61C 5 Second half of 5th AD
Dish Hayes 63 1 Last quarter of the 4th AD
Bowl Hayes 67B 20 End of 4th-mid 5th AD
Dish Hayes 76 3 AD 425-475

Dish Fulford ARSW 
35 1 AD 425-500

Bowl Hayes 80A 1 Mid-late 5th AD
Bowl Hayes 81B 1 Second half of 5th AD

Dish Hayes 87A 1 Second half of 5th to early 
6th AD

Dish Hayes 87C/109 2 Last third of the 6th AD
Flanged-bowl Hayes 91A 1 First half of the 5th AD

Flanged-bowl Hayes 91B 15 Central decades of the 5th 
AD

Flanged-bowl Hayes 91C 4 Mid 5th to mid 6th AD
Large bowl Hayes 93A 1 AD 470-500
Large bowl Hayes 93B 4 AD 500-540
Bowl Hayes 99A 1 End of 5th to mid 6th AD

Bowl Hayes 99B 8 Second quarter of 6th to 
early 7th AD

Dish Hayes 103B 4 AD 500 to third quarter of 
6th AD

Dish Hayes 104A1 1 End 5th to first third 6th AD

Dish Hayes 104A2 4 Second quarter to mid 
6th AD

Dish Hayes 104B 3 Mid to end of 6th AD

Dish Hayes 104A3/
Mackensen 34 1 End of 6th-mid 7th AD

Dish Hayes 105A 1 End 6th-first half 7th AD

Dish Hayes 105B 2 Central decades of the 7th 
AD

Dish Hayes 105C 
similis 1 Second half of 7th AD

Dish Hayes 109A 1 End 6th-mid 7th AD

Bottle
Fulford ARSW 
Closed Form 
2.8

1 AD 425/450 to 7th AD

Stamped 
decoration not 
related to other 
diagnostics

Style Hayes 
A(ii) 4 AD 350-420

Stamped 
decoration not 
related to other 
diagnostics

Style Hayes 
A(ii)-A(iii) 4 AD 350-470

Stamped 
decoration not 
related to other 
diagnostics

Style Hayes 
A(iii)/C-D/E 1 Mid 5th to early 6th AD

Lamp Atlante VIII 
A1a 1 Mid 4th to late 5th AD

Lamp Atlante VIII 
C2c 1 5th AD

Lamp Atlante VIII 
C1a 1 5th-early 6th AD
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2. Middle Ages (42 MNI)

Form MNI Date Source

Acroma depurata jugs 24 Mid 11th to 13th 
AD types Pisan area

Red Painted closed 
forms 2 Generic 9th to 

11th AD Regional?

Decorated small 
amphora or jug in 
acroma depurata

1 8th-9th AD Rome/Lazio

Acroma depurata 
handled jug 1 10th-11th AD Local/regional

Acroma semidepurata 
trefoil-mouthed jug 1 10th-11th AD Local/regional

Acroma semidepurata 
jug with band-rim and 
strap handle

1 Late 8th to early 
10th AD Local/regional

Forum Ware jug with 
applied petals 1 9th-10th AD Rome

Acroma semidepurata 
jug 1 10th-11th AD Local/regional

Sparse Glazed B Ware 
jug 1 11th-12th AD Rome/Lazio

Acroma depurata trefoil-
mouthed jug 1 10th-11th AD Lazio

Spiral Ware 1 Late 12th-13th AD Campania
Red painted transport 
amphora 1 Late 7th-8th AD Undetermined

Late Keay 52 1 First half 8th AD

North-eastern 
Sicily or 
southern 
Calabria

Globular amphora with 
rising handles 1 8th-9th AD

Undetermined; 
possible 
sources could 
be Tripolitania 
or north-
eastern Sicily 

Globular amphora 1 Late 7th to 8th AD North-eastern 
Sicily?

Globular amphora 1 Late 7th to 8th AD
Undetermined; 
possibly 
Aegean

Apulian Otranto 1 
amphora with wavy 
decoration

1 9th (?) to early 
11th AD Apulia

Small amphora with 
rising handles similar to 
Günsenin 3

1 12th-13th AD Greece?

Total Minimum Number of Individuals (MNI) dated AD 
300-700: 449

Total Minimum Number of Individuals (MNI) dated AD 
700-1199: 42
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Abstract
Located at Portiglioni (Scarlino, GR), the harbour of Portus 

Scabris was first mentioned in the Roman itinerary source Itinerarium 
Maritimum. Given its position on the sea, and its continuing use 
in the longue durée, the site represents a quintessential case study 
for the analysis of maritime connections entered into by the coastal 
areas of southern Tuscany, and more specifically by the sites of the 

Pecora valley, the area selected by the nEU-Med project as the sample 
area. Between 2000 and 2001 rescue archaeology work, undertaken 
by the Soprintendenza Archeologia della Toscana at the time of the 
construction of the new marina, collected substantial quantities of 
ceramics from the harbour. Ranging from the Late Republican to the 
early Modern periods, the ceramics lend themselves to an in-depth 
analysis of the volumes of commodities arriving at the site over an 
extended period. This paper assesses a total of 491 Minimum Number 
of Ceramic Individuals, to analyse how sea connections changed 
between the 4th and 12thc AD. Analysed materials falling into this 
chronological range include finewares, amphorae and table/storage 
coarsewares. By using pottery and analysing it by the statistical 
method of the Individual Weighted Means (IWM), this paper aims 
to link the sample territory to the wider system of Mediterranean 
exchange, pointing out periods of rise, decline and stagnation in 
volumes of maritime commodities.

Portus Scabris reveals high levels of Mediterranean connections, 
despite some fluctuations, well into the late 5thc AD. However, starting 
from the 6thc, a progressive decline in the overall number of imports is 
documented. Between the late 6th and 7thc AD, the few Mediterranean 
bulk goods that reached the site do not seem to be redistributed to 
rural settlements in its hinterland. Therefore, the presence of these 
materials in the underwater deposits seemingly reflects operations in-
volving clearing cargoes of broken materials, even when those cargoes 
were bound for other destinations. The ceramic evidence shows that 
the lowest level of Mediterranean connectivity was reached at Portus 
Scabris between the 8th and mid-10thc AD. Nonetheless, the presence 
of very few (but significant) early medieval imports, including one 
jug of Forum Ware with applied petals, points to some episodic use of 
the harbour even in this period. It was only from the later 11thc AD, 
at the time of the progressive expansion of Pisa and its political and 
economic influence in Maremma, that a slight increase in imports in 
the underwater assemblages of the site is attested. It is not a coincidence 
that these products (mainly coarsewares) were manufactured in Pisa.
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POTTERY CIRCULATION AND WARES IN THE RURAL WORLD:  
THE COLLINE METALLIFERE AND SOUTH-EASTERN TUSCANY  

IN THE EARLY MEDIEVAL PERIOD

STRUCTURE OF THE ARTICLE

The research considers the area of the Colline Metallifere 
Grossetane and its associated coastal area, with the aim of 
understanding what pottery was circulating in the territory, 
and the presence of any centres of production during the 
Early Medieval period.

Here we present the lines of research within which the 
work is being carried out, and the preliminary findings that 
have emerged thus far.

The first part of the article involves an introductory over-
view of the historical and territorial situation in this part of 
southern Tuscany.

Later, we present the most significant findings that have 
emerged from recent excavation campaigns at Vetricella in 
relation to the material pottery culture, and in particular:
– the technical and formal analogy seen between undecorated 
wares found at the main settlement sites and in the area active 
during the Early Medieval period
– the affirmation of one particular closed form with handles, 
referred to in the literature as “small amphoras”
– the idea that it is possible to identify a production of un-
decorated pottery at the sub-regional scale
– archaeometric analyses (at present only petrographic 
analyses) on a sample of selected pottery.

Meanwhile the second part of the article focuses on sparse 
glazed wares, analysing certain specific aspects:
– their circulation at the sub-regional level
– the focus on the site of Donoratico (LI), from which most 
of the finds known thus far for this area come
– the hypothesis of possible production of sparse glazed 
pottery at Donoratico.

Finally, a parallel is proposed between the circulation of 
this pottery ware and red-dripped ware, which are contem-
porary but undoubtedly less well-attested in the territorial 
sample examined.

At the end of the article, we put forward certain conside-
rations regarding what has been analysed, concentrating in 
particular on the different level of presence of locally-made 
and widely-circulated undecorated pottery, including the 

“small amphoras”, and sparse glazed pottery, also produced 
locally, but which is limited to a small number of sites in 
the coastal area.

1. INTRODUCTION

Our study looks at the Colline Metallifere area near 
Grosseto, and the adjoining coastal area (fig. 1), and is ai-
med at providing a picture of the lines of research which are 
currently under way, although it focuses on the preliminary 
analyses carried out on specific types of ceramics. Indeed, 
owing to their production characteristics and circulation, 
ceramics acquire a particular significance in more general 
historical reconstructions of the territory investigated with 
the nEU-Med project.

The work is part of an area of research which has received 
much attention over the years, and in which the main issues 
have included the identification and analysis of so-called lo-
cal wares, characteristics of the early medieval horizon at the 
sub-regional scale, and on other scales. Indeed, data from the 
latest research, well summed up during the conference held at 
Spoleto-Campello sul Clitunno in 2012 (Cirelli, Diosono, 
Patterson 2015), bear witness, once again, to the fact that, 
between the 7th and 8thc, the panorama of ceramics sees a 
gradual change throughout the Italian peninsula. This can 
be seen both in forms and in production techniques, as well 
as in the amount of goods being circulated, in line with a 
trend already known in the case of several territorial contexts 
(Panella 1998, pp. 818-819; Valenti 1994, pp. 196-197). 
These include southern Tuscany too, in no uncertain terms, 
as shown by the overviews drawn up by Silvia Guideri for the 
Roccastrada area (Guideri 2000, pp. 11-18, Ead. 2001, pp. 
18-19), by Emanuele Vaccaro for the Grosseto area (Vaccaro 
2011), and by Francesca Grassi for the Colline Metallifere 
(Grassi 2010). Indeed, as far back as the mid-1980s Silvia 
Guideri identified a number of workshops specializing in the 
production of plain, undecorated pottery, made using local 
clays, active between the 7th and 10thc. Later on, in his over-
view of the landscape of Early Medieval Grosseto, Emanuele 
Vaccaro highlighted, as of the 5thc, a gradual reduction in 
imported ceramics, replaced by locally-made wares (which in 
many cases were imitations of the former, imported wares). 
This became definitive during the second half of the 6thc 
(Vaccaro 2005, pp. 179-182; Id. 2015, pp. 212-220).

Similarly, Francesca Grassi has identified the period be-
tween the 8th and 10thc as the moment of development in 
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fig. 1 – Location of published and unpublished sites mentioned in the text.

local production, accompanied by the appearance of specific 
production techniques (Grassi 2010, pp. 12-15).

This trend could find strong support in the great avail-
ability of raw materials needed for this kind of production. 
Indeed, in common with a significant part of the region, 
the geomorphology of southern Tuscany has significant 
outcrops of good quality clay (Cita et al. 2007), an abun-
dance of wood, and water resources which, in several cases, 
were exploited ever since Antiquity. Research carried out in 
recent years in the area covered by the nEU-Med project 
has brought into sharper focus the model based on the 
relationship between mineral resources and settlement sites 
(Dallai, Francovich 2005, pp. 126-142), including with 
greater certainty other types of raw materials, including 
clay. In this connection, the case study of Monterotondo 
Marittimo, a hilly zone in the hinterland of Follonica rich in 
valuable resources, has yielded very useful findings. Surface 
investigations 1 have revealed that the clay deposit, covering 
a significantly large area, near the town itself, saw prolonged 
exploitation right up until the contemporary era (Ponta 
2009, pp. 37-38; Ead. 2016, p. 499). Traces of organization 

1 The investigations were conducted by the Medieval Archaeology Dept at 
Siena University, between 2004 and 2007, under Riccardo Francovich (Director) 
and Luisa Dallai (Coordinator).

have been observed in the large quarry face located in the 
vicinity of La Fornace and at nearby Poggio alle Travi, where 
remains of aligned walls situated near piles of very pure clay, 
associated with imperial and late antique ceramic material, 
have suggested the presence of facilities designed to process 
this raw material. Further evidence is constituted by the 
presence of brick kilns, datable to the modern era, located 
in the immediate vicinity of the outcrop, and near Paterno, 
where one of the main settlement hubs in the area is situated, 
a reference point for Late Antiquity and the earliest Early 
Medieval period (Collavini 2007, pp. 330-334; Dallai 
2009, pp. 41-43; Ponta 2016, p. 499).

Accordingly, in a reconstruction of the landscape of 
Monterotondo, clay apparently played a significant role, in 
common with the other resources in the local territory 2, in 
the socio-economic reorganization which took place between 
the Late Antique and Early Medieval periods, fostering the 
survival of sites located in the vicinity of these resources.

With a view to this, a reinterpretation of some findings 
already known, and the latest findings made in the case of the 

2 For this historical period, reference is made to the rich deposits of mixed 
sulphides and alunite, associated with hydrothermal phenomena and abundant 
timber, to which we must add stone resources for prehistory; for a brief account 
of their exploitation, see Dallai et al. 2009, pp. 29-56.
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lower Val di Cornia, have revealed some interesting analogies; 
the abundance of good quality clay deposits suggests that, 
together with salt and fish, key resources in coastal areas 3, clay 
may have had an important role in the local economic system 
also during the Early Medieval centuries. The close proxim-
ity of the outcrops to sites with long-established occupation, 
identified in the area under investigation 4, which survived the 
Late Antique crisis and the associated contraction of settle-
ment sites, constitutes a very significant element; this trend 
leads us to suggest that this same close connection between 
resource and settlement, well known in the Roman era, is 
also a feature of Late Antiquity, and acquires a significant role 
in the economic reorganization which took place with the 
socio-political changes occurring between the 8th and 10thc 5.

With a view to this, the case of Roccastrada, mentioned 
previously, would reinforce the hypothesis. The status of 
this area as more peripheral, which can be seen already in 
Roman times (Cambi 1994, p. 185), becomes more intensi-
fied during Late Antiquity, as shown by the gradual decline 
in imported goods (which were already tiny in numerical 
terms), an index of the fact it lay more and more outside 
the circuits of Mediterranean trade in which the coastal area 
still had a place 6.

As of the 7thc, however, a production system seems to 
take root in the territory organized on the basis of local clay 
exploitation, which plays an active role in the distribution 
of its ceramic products 7.

The presence of this important raw material, together 
with abundantly available wood, offered by the forested 
hills which are a feature of the Roccastrada area, constitutes 
a fundamental element for obtaining the amount of objects 
necessary to meet the demand for kitchenware and tableware 
in daily use, as well as other needs. As will be seen in the 
paragraph below, the appearance in southern Tuscany, and 

3 See the articles by Luisa Dallai and Paolo Tomei in the present volume.
4 In the coastal zone and the immediate hinterland, between Gavorrano 

Scalo (GR) and Riotorto (LI), there are known outcrops of FAA and FAAb 
clays, characterized by the presence of elements which make them suited to 
the production of pottery, and brick and tile (Gliozzo, Iacovello, Foresi 
2014, pp. 105-116). They are currently being mapped, and subjected to chemi-
cal and petrographic analyses. In the same area there are some prominent sites 
marked by long continuous habitation, in all likelihood connected to the major 
senatorial and imperial holdings located throughout the area of Populonia. A 
long-established interpretation places these large holdings in relation with the 
exploitation of local resources (Manacorda 2005, pp. 308-312), of which 
pottery production, and the production of brick and tile, would be very good 
examples (most recently Maiuro 2012, pp. 381-397); one exemplary case of this 
is the site of Vignale, currently regarded as the most important long-established 
habitation site among those known for the lower Val di Cornia, where brick- and 
tile-making facilities are attested (Cucini 1985, no. 235, pp. 262-265; Shepherd 
2003, pp. 287-296). Similarly, a close correlation between a senatorial property 
and brick-making production has been suggested for the site of Il Sontrone 
(Follonica, GR), situated in the hinterland of Follonica, interpreted as the pos-
sible fundus of the Cotta family (Dallai, Ponta, Shepherd 2005, pp. 179-190).

5 With the acquisition of imperial properties, or of some of these, by the 
new central powers, there was very probably a continuation of the production 
activities seen as particularly profitable and economical (Vera 1993, p. 141). In 
this connection, it should be borne in mind that the best-known Roman-style 
estate-holder in the time of Theodoric was his nephew, Theodhad, the owner 
of an enormous fundus in Tuscia consisting of massae fundorum administered 
by actores, the revenue from whom was received by the owner in the form of 
gold (Vera 1993, pp. 137-138).

6 See Vaccaro (below) with reference bibliography.
7 The analyses currently under way will also serve to better define the 

distribution area of the aforementioned products.

especially in the area covered by this article, of a particular 
type of closed vessel, with handles, similar to an amphora, 
called an ‘anforetta’ (‘small amphora’), enables a number of 
hypotheses to be put forward which only further research will 
be able to define better. Specifically, the spread of this latter 
pottery type within a defined area which is not very large 8, 
together with its technical features (especially relating to 
fabric), suggests that it may be a local production specializing 
in the conservation, and, perhaps, also the transportation of 
goods circulating within a single property, which, in every 
respect, still seems to retain a public character 9. The local 
provenance itself could, finally, be attributed to another pot-
tery ware analyzed in this article, namely sparse glaze, which, 
despite still being in the phase of analysis and chronological 
definition, offers interesting suggestions in outlining the 
panorama of early medieval pottery in our area.

E.P.

2. THE PRODUCTION AND CIRCULATION  
OF SPECIFIC POTTERY VESSELS

The study of the contexts which are the subject of the 
nEU-Med project has enabled the examination of a sig-
nificant sample of ceramic material from excavations, with 
particular reference to Vetricella (Scarlino, GR), and from 
field-walking. In this way, today it is possible to make a more 
detailed comparison between the characteristics of the pottery 
material from the site of Vetricella, and from the surrounding 
area, with the characteristics already evidenced in previous 
studies, carried out especially on finds from inland fortified 
hill-top sites (Grassi 2010).

On the basis of these previous studies, we know that in 
this area both wheel-made and handmade kitchenware is 
found, with only a small number of multifunctional forms 
for cooking food: cooking jars have small, flared rims, and 
sometimes curved, are globular, and have flat bases; flat “testi” 
for bread-making are the only open vessels. For food prepa-
ration, bowls with inward-curving rims are fairly common. 
These are sometimes decorated with incised wavy motifs, 
while tableware features storage jars and jugs of various sizes, 
with handles with curved or very squared profiles.

Furthermore, for some types of cooking pots and bowls, 
it is possible to find sporadic parallels also among finds from 
the Colline Metallifere area, especially from small sites around 
the town of Monterotondo Marittimo (GR). Albeit in smaller 
percentages, and limited to older chronologies (8thc AD), this 
morphological homogeneity finds parallels in the distribution 
for a number of ceramic paste 10 (Ponta 2011/2012).

8 The area referred to is the area bordered to the north by the lower Val di 
Cornia and, to the south, by the Val di Pecora with their respective hinterland 
areas.

9 In this connection, see the article by Giovanna Bianchi e Simone Collavini 
in the present volume.

10 The reference is currently based expressly on a macroscopic observation 
of the fabrics, pending a more certain confirmation given by the archaeometric 
analyses currently in progress at the Dipartimento di Scienze Fisiche, della Terra 
e dell’Ambiente, at Siena University. These ceramic bodies are semi-levigated, 
and are pale grey on the inside, with outer surfaces between pink and salmon, 
with a frequent incidence of inclusions of white calcite of varying sizes.
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To make an initial comparison with the picture outlined 
above, and to look into analogies or dissimilarities as regards 
morphology, for this preliminary article a selection of finds 
from the site of Vetricella was made, relating to:
1. tableware vessels: one-handled jugs made of levigated, 
plain, undecorated clay, with a circular or trefoil mouth, 
and bowls made of semi-levigated unglazed pottery, with a 
rim bent more or less inward with various kinds of profile
2. kitchenware: cooking jars made of coarse, undecorated 
earthenware with an everted rim, narrowed neck and, in 
some cases, an upper accentuated.

The outer surfaces of these fragments often show signs of 
smoothing and incised decorative motifs, mostly consisting 
in thread patterns for cooking jars, and wave designs, single 
or double, for bowls and jars (tav. 1).

The features listed above, both in the case of tableware 
forms, and kitchenware, therefore confirm that the character-
istics of these finds from Vetricella do not deviate much from 
the picture derived from previous research. By contrast, what 
seems to be an element which diverges from the local trend 
is above all the number of fragments 11relating to tableware, 
for a total of 11,051 fragments found at our site in the course 
of the autumn 2016 excavation campaign (where 2,780 are 
made of levigated clay, and are undecorated, and 8,271 are 
of semi-levigated clay, and are undecorated, as against 3,204 
fragments of coarse, undecorated pottery). This result is very 
much a defining feature for the nature of the site, and would 
help, at the current stage of research, to direct hypotheses 
regarding its vocation toward the conclusion that it may have 
been a storage site.

Similar analogies have also been found as regards tech-
nology, since an initial selection of fabric samples for semi-
levigated coarseware from the site, analysed here, contains 
inclusions of the same nature, and has chromatic characteris-
tics which are almost analogous to pottery from more inland 
areas; this similarity would also suggest similarities in ways 
in which food was cooked 12.

2.1 Closed vessels with handles:  
the ‘small amphoras’, classification and typology

The preliminary study of pottery finds from the Vetricella 
site at Scarlino has shown that the types described above ap-
pear alongside closed vessels of medium size, having an oval 
or globular body, a separate neck, developed in various ways, 
and one or more handles which tend to be strap handles, at-
tached to the shoulder, with a presumably flat base.

This corresponds exactly to the morphological and tech-
nological type with examples already known thanks to the 

11 The number reported here refers to the total of individual fragments, 
which were counted as part of a preliminary inventory of finds after the 
September-October 2016 excavation campaign, albeit without counting the 
minimum number of examples. Indeed, this latter statistic is currently being 
calculated as part of this writer’s doctoral research project, entitled: “Ceramica 
grezza, depurata e semidepurata: produzione, funzione e circolazione in un ter-
ritorio della Toscana sud-occidentale. Colline Metallifere e territori limitrofi tra 
VIII e XI secolo”.

12 Chemical and petrographic analyses of the ceramic bodies sampled for 
the site of Vetricella are under way at the laboratories of the Dipartimento di 
Scienze Fisiche, della Terra e dell’Ambiente, Siena University.

previous research, which enables these pots to be identified 
as the so-called ‘small amphoras’, a definition used not in-
frequently in published work 13 for material from contexts in 
south-western Tuscany (tav. 2).

For the area of the Colline Metallifere and the Grosseto 
area, indeed, there are a total of at least 50 individual ex-
amples of these forms, which have previously been identi-
fied by Lorenzo Marasco at Rocca di Scarlino (GR), by 
Francesca Grassi at the castles of Rocchette Pannocchieschi 
and Montemassi (GR), by Carlo Citter in the urban excava-
tions in Grosseto, and most recently by Emanuele Vaccaro, 
who has attempted a synthesis for the Grosseto area 14 (fig. 2). 
Near Podere Serratone, Vaccaro has also identified a produc-
tion area, interpreted as a kiln, owing to the large amount 
of pottery waste attributable to this type. The results from 
thermoluminescence analysis, carried out on samples found 
at the Casa Andreoni site, have pointed to the mid-9thc as 
the reference chronology.

A review of the material culture conducted in the case 
of some unpublished sites, such as Rocca degli Alberti 
(Monterotondo Marittimo, GR), and the castle of Dono-
ratico (Castagneto Carducci, LI), in parallel with a study 
of the finds from Vetricella itself during the most recent 
excavation campaigns, has made it possible to increase the 
sample, adding new finds.

Indeed, 17 more examples of ‘small amphoras’ have now 
been recognized: 13 fragments in all for Vetricella, 2 for Rocca 
degli Alberti, and 2 for Donoratico (fig. 3).

The fragments are recognizable only in cases where the 
handle is attached to the shoulder. In the best preserved ex-
amples, the handle has a profile which tends to be of the strap 
handle type, or is slightly profiled, and can have a maximum 
width of around 6 cm, with a thickness of 1 cm.

The extremely fragmentary nature of the finds does not 
make it possible to establish the form in its entirety. As a re-
sult, we cannot calculate its height or capacity, or determine 
whether it had only one handle or more than one. With 
regard to this aspect, and also going back to the question of 
terminology, it is hard to establish whether we are looking 
at simple closed tableware vessels with handles, or forms 
also designed for transportation, as the very term “amphora” 
would intrinsically indicate, in line with the more classical 
meaning of this term.

Another peculiar aspect of these vessels is their fabric. 
This is generally made of semi-levigated clay with the same 
characteristics as kitchenware, and especially tableware, with 
which they are associated in the same contexts and chronolo-
gies. This is very visible in the case of Vetricella, where the 
vessels are distinguished by fairly hard fabrics, which pro-

13 The term ‘small amphora’, referring to specific vessels, was used in the past, 
as will be stated later in this article, by Carlo Citter (Citter 2007), Francesca 
Grassi (Grassi 2010), and Emanuele Vaccaro (Vaccaro 2011). In addition to this 
bibliography of published works, there is the doctoral thesis work by Lorenzo 
Marasco (Marasco 2013), currently unpublished.

14 The known examples were identified by: L. Marasco (Marasco 2013), 
who found 12 at Scarlino (including one 8/9thc frag., four 9/10thc frags., two 
10/11thc frags., and five 12/13 thc frags.); 3 by F. Grassi (Grassi 2010, pp. 84-85, 
Types 1-2 Rocchette Pannocchieschi, 9-10thc and 10thc, Type 3 Montemassi, 8thc); 
1 by C. Citter (Citter 2007, p. 150, dated to before 11thc – water pot); and 34 
by E. Vaccaro (Vaccaro 2011, plate CVII, Type 2, EMed Small amphora, from 
Casa Andreoni – dated by thermoluminescence to 850±65).
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tav. 1 – Undecorated material culture from the site of Vetricella (Scarlino-GR).
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tav. 2 – Small-amphoras found at the excavation of Vetricella.
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duce a clean, neat edge when broken. At the macroscopic 
level, one notes medium-sized to small inclusions, the most 
numerous being quartz, both white and transparent, micas, 
iron oxides and feldspars. The surfaces vary from beige in 
the more levigated fabrics to dark brown in coarser fabrics, 
and occasionally the internal, central part is grey 15.

In the case of the better preserved examples, which can be 
described with certainty as two-handled, there is an extremely 
small number of fragments, from the Grosseto area, in and 
around the town (Citter 2007; Vaccaro 2011). However, the 
close analogy of the rim, and the way the handle is attached 
in the new additions, suggests that we are looking at the same 
vessel form, designed not only as tableware but also for trans-
portation, although restricted to a limited radius of diffusion.

In order to determine the area of provenance of this specif-
ic ware, chemical and petrographic analyses were conducted 
on a sample of 11 examples from the aforementioned sites 
of Vetricella, Rocca degli Alberti, Rocchette Pannocchieschi, 
Donoratico, and others in southern Maremma, such as 
Capalbiaccio, Colle Massari, San Martino in Piano, and Casa 
Andreoni, as well as on a clay sample from the clay-workings 
situated near Monterotondo Marittimo.

From this analysis a good match emerged between the 
fabrics of the ‘small amphoras’, with special reference to 
the samples from the sites of Vetricella, Rocca degli Alberti 
and Rocchette Pannocchieschi, and the local clays at 
Monterotondo. In this specific instance, this would reinforce 
the suggestion that the clay-workings were also exploited 
during the Early Medieval period, as well as in the Roman 
and Late Antique periods, as the survey highlighted.

Accordingly, this very analogy enables one to link the finds 
studied to a common area, at the sub-regional level. However, 
only further analysis can define this with greater precision.

2.2 Concluding considerations

The characteristics, especially technological, described 
in the case of the ‘small amphoras’ are also found, as shown 
more clearly in the paragraph below devoted to archaeo-
metrical analyses, in the rest of associated commonly used 
pottery. This leads one to regard as still valid the notion of 
the existence of local workshops, active during Early Medieval 
times, although they have not yet been identified and located, 
which served to meet the demand for pottery vessels from 
local towns and hamlets (Grassi 2010).

The distribution of the ‘small amphoras’, albeit with a 
relatively limited diffusion, as argued in this article, would 
take on a different meaning compared to the rest of the pan-
orama of ceramics, suggesting that the various findspots are 
all located within the same trading circuit. It is in this context 
that these vessels may have served to transport and spread 
specific products, or else be objects of trade themselves. At 
the same time, however, since this study is still in progress, 
it is not possible to rule out the possibility that their primary 
function may have been as storage containers.

L.R.

15 For further discussion of the archaeometric findings, and all the analyses 
referred to in this article, see the paragraph by Fornacelli below.

3. ‘SMALL AMPHORAS’: PRELIMINARY 
ARCHAEOMETRIC INVESTIGATIONS

An archaeometric study was conducted on 11 pottery frag-
ments samples from several archaeological sites situated in 
south-western Tuscany in the Colline Metallifere area, and 
along the Tyrrhenian coast: Donoratico, Rocca degli Alberti, 
Rocchette Pannocchieschi, Vetricella, Casa Andreoni, San 
Martino al Piano, Colle Massari and Capalbiaccio. The aim 
is to establish the characteristics of these fragments of small 
amphoras, from the point of view of petrography, in order 
to begin to determine the area where they were made, and 
the area where they were circulated.

The petrographic, mineralogical and chemical investiga-
tions on the fabrics are aimed at determining the process 
whereby the vessels were produced, with a special interest 
in the nature of the raw materials used via the identification 
of geochemical markers which might provide more detailed 
information as to their provenance, the possible addition of 
tempers, and firing conditions and temperatures.

Petrographic investigations have provided information 
regarding the microstructure of the ceramic bodies, such 
as the size, orientation and abundance of pores and inclu-
sions. Characteristics of the fabric were also studied, with 
special attention to the nature and distribution of inclusions. 
Moreover, chemical analysis of the ceramic bodies helped 
to acquire more information on the composition of the 
samples, and the geochemical interpretation of the results 
(in particular as regards trace elements and rare earths) rep-
resented a useful approach to the resolution of a number of 
archaeological issues (provenance, reuse, etc.).

An in-depth knowledge of the geological context of 
southern Tuscany is fundamental for a better comprehension 
of the findings made by archaeometric investigations of the 
small amphoras. Southern Tuscany is characterized by several 
stacked units superimposed between the Late Cretaceous and 
the Middle Miocene. An extended magmatic activity during 
the Late Miocene triggered an intense hydrothermal circu-
lation, leading to the formation of several mineral deposits 
(Innocenti et al. 1992; Costagliola et al. 2010), while a 
number of post-nappe basins were filled by clastic sediments 
(Costagliola et al. 2008).

The Neogene-Quaternary succession, in particular, re-
flects a complex morphological and depositional evolution 
of the area (Costantini et al. 2002; Benvenuti et al. 2009; 
Costagliola et al. 2010), and comprises sediments which 
have not undergone horizontal displacements, but only dis-
locations involving a predominantly vertical component. The 
Neoautochthonous complex consists in belts which radiate 
out from the mineral district of the Colline Metallifere as far 
as the Tyrrhenian coast (Martini, Sagri, Colella 2001). 
Closely linked to the geological formations belonging to the 
Neoautochthonous complex are Neogene-Quaternary clays, 
which were deposited during the extension regime (Bossio 
et al. 1998) at the foundation of the genesis and evolution 
of the Tyrrhenian Sea (Gliozzo, Iacoviello, Foresi 2014).

The chemical, mineralogical and physical properties of 
these sediments (which have been subjected to a low litho-
static pressure, and moderate tectonic pressures) generated 
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fig. 2 – Finds of small-amphoras from published sites.

clays highly suited to the production of ceramics (Trevisan 
1952; Gliozzo, Iacovello, Foresi 2014). Most of the clay 
outcrops documented in southern Tuscany are located in the 
vicinity of one or more archaeological sites where pottery 
production has been documented during the Early Medieval 
period; further investigation is thus under way to outline the 
connections between production centres and nearby deposits 
of exploitable clay.

The main clay outcrops in southern Tuscany are shown in 
(fig. 4). Most of the deposits consist in blue or similar clays, 

although deposits with differing mineralogical and chemical 
characteristics are present. Further studies are in progress to 
characterize clays from different deposits, with the aim of 
drawing up a catalogue of the resources of southern Tuscany, 
for the use of archaeologists and academics intending to 
define the production and trade of ceramics in this area.

Blue Clays are very widespread in southern Tuscany, and 
have been exploited on a large scale for production purposes. 
These sediments were deposited in marine basins between 
the Early Pliocene and the Early Pleistocene, and are marked 
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fig. 3 – Finds of small-amphoras 
from unpublished sites.

by a fairly uniform mineralogical and chemical composition. 
The Blue Clays can be described as carbonate sediments 
(carbonates between 15-25% in weight, mainly comprising 
calcite and rare dolomite) with large amounts of quartz (25-
35% in mass), feldspars (6-10% in mass) and phyllosilicates 
(40-50% in mass). Clay minerals are abundant and mainly 
represented by illite, with small quantities of chlorite and 
kaolinite (Dondi et al. 1999). Fossil bivalves and gastropods 
are frequent (Cita et al. 2007).

The coastal area of the river Cornia is constituted by al-
luvional and lagoon marsh sediments (Olocene), marked by 
gravel, sand, silt and clay, in varying proportions (Barazzuoli 
et al. 1999). In this zone, deposits of silty clays have been 
documented featuring abundant fossils, for example in the 
zones of Ornellaia (Castagneto Carducci, Livorno), and in 
a zone next to the archaeological site of Donoratico (see 
section 294160 in www502.regione.toscana.it/geoscopio/
cartoteca.html).

Higher up the valley, in the alluvional zone of the river 
Cornia, deposits rich in alunites and kaolinites are a feature 
of the Frassine plain (near Massa Marittima) where traces 
have been found of ancient mining (Lazzarotto 1967). 
The Frassine mineral formations consist in veins within the 
“Calcare Cavernoso” formation, closely connected to the 
activity of hydrothermal fluids transporting and depositing 

the products of alteration of the underlying “Verrucano” 
schists in the strongly brecciated limestones (Leoni, Sartori 
1988). Discontinuous neoautochthonous outcrops of blue 
clays are also present in the higher zones of the eastern side 
of the Frassine basin (near Monterotondo Marittimo and 
the Rocca degli Alberti site).

Finally, clays associated with quartz-rich sands near 
Paganico (Valle dell’Ombrone) are marked by sediments 
derived from the erosion of Verrucano rocks. As in the case 
of Frassine, mineral formations of alunite-kaolinite are de-
rived from hydrothermal alteration and from the leaching of 
Verrucano rocks, and are, here, characterized by extensive de-
cay of the micas, and a partial mobilization of silica (Sartori, 
Tamponi 1991). In some cases, moderate hydrothermal activ-
ity has produced clays with a low iron content owing to the 
alteration of the Verrucano sands (Heckroodt, Bühmann 
1987). The average mineral composition of these clays is thus 
marked by greater quantities of quartz (30-50% in weight) 
and low calcite content (2-15% in weight) and feldspars (<5% 
in weight). The clay minerals are marked by abundant illite, 
together with kaolinite (linked to the breakdown of micas) 
and chlorite (Sartori, Tamponi 1991).

The archaeometric investigation of the samples was carried 
out by means of a petrographic, mineralogical and structural 
study of the ceramic bodies conducted by means of optical 



110

Arianna Briano, Cristina Fornacelli, Elisabetta Ponta, Luisa Russo

fig. 4 – Map of Medieval Tuscany (modi-
fied by Pinto 2002; Martini et al. 2010). 
Main clay outcrops.

microscopy, while chemical analyses via ICP-MS (Inductively 
coupled plasma mass spectrometry) and ICP-OES (Inductively 
coupled plasma atomic emission spectroscopy) were carried out 
on very small quantities (<5 mg) of powdered samples.

Petrographic investigations were carried out with a po-
larized light microscope (Whitbread 1989), and structural 
characteristics were assessed using special comparative tables 
(Marital et al. 2005; Cuomo di Caprio 2007).

Chemical analyses made it possible to define the concen-
tration of the major elements, minor elements, and trace 
elements using a Perkin-Elmer-Sciex spectrometer and a 
Pelkin Elmer Optima 2000DV spectrometer, respectively 
for ICP-MS and ICP-OES. For the calibration, geological 
standards were used (AGV-1 and SDC-1). The analytical 
error is less than 1% for the main elements, and most of the 
minor and trace elements (except for V, Sr e Rb, error <5%).

The main, minor and trace elements (MgO, SiO2, K2O, 
CaO, Al2O3, TiO2, Fe2O3, Na2O, Ba, Cr, Zn, Cu, Co, 
Mn, Ni and Sr) and rare earths (La, Ce, Pr, Nd, Sm, Eu, Gd, 
Tb, Ho, Er, Yb, Lu) were used with the aim of identifying 
any differences in the raw materials used, and for studies 
of provenance (Kilikoglou, Maniatis, Grimanis 1988; 
Maritan et al. 2005; De Francesco, Crisci, Bocci 2008). 
In particular, in order to obtain information as to techno-
logical and compositional variability within the analysed 

tab. 1 – Analysed samples of “small-amphoras” and clay.

Num. Campione Sito Datazione 
1 Capalbiaccio Seconda metà X d.C
2 Capalbiaccio Seconda metà X d.C
3 Colle Massari Fine VIII-inizio X d.C.
4 Colle Massari Fine VIII-inizio X d.C.
6 San Martino al Piano IX-inizio X d.C.
7 Rocchette Pannocchieschi VIII-metà IX d.C
8 Rocchette Pannocchieschi VIII-metà IX d.C
9 Donoratico IX d.C.

12 Vetricella XI d.C
18 Rocca degli Alberti IX-X d.C
20 Casa Andreoni VIII-IX d.C
AR Argilla (Monterotondo M.)

sample repertoire, data relating to chemical tests was treated 
statistically by means of principal component analysis (PCA), 
carried out using a statistics plug-in, OriginPro 9.1.

The normalization of the rare earth content for each 
sample to the content of chondrites (Henderson 2013) and 
the Upper Crust (Mclennan 2001; Taylor, Mclennan 
2009) was also used to obtain preliminary information on 
the provenance of the raw materials.

Due to the large number of samples collected at many 
different sites, the archaeometric investigation was carried out 
on selected samples (tab. 1). After preliminary observation 
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fig. 5 – Microphotographs made with a polarizing optical microscope. Magnification 2.5x (a) and 5x (b, c and d), crossed nicols, of samples 2 
and 12. (c) Chert observed in sample 8. (d) Bivalve observed in sample 8.

using stereo microscopy, most of the samples were found to 
have a reddish, fine-grained fabric typical of iron-rich matri-
ces fired in oxidizing conditions. In particular, some samples 
(6, 12, 15 and 18) have a coarser fabric with large inclusions.

The samples from the Rocchette Pannocchieschi site (7 
and 8) differ slightly owing to the characteristics of their 
fabric, which is greener in colour and with large inclusions.

From the petrographic examination of the samples, it 
was possible to distinguish the three groups in more detail, 
on the basis of the structure of their body, and the nature 
of the inclusions.

The main group comprises fragments marked by a dense 
underlying fabric ranging in colour from dark brown to red 
(fig. 5a) and inclusions very similar in nature and abundance 
(<20% of the volume within the mass). Most of the samples 
in this group are well-sorted, and have very fine grain size 
(30-80 μm) with inclusions ranging from sub-angular to 
sub-rounded shapes. The most abundant mineralogical spe-
cies are monocrystalline quartz and feldspars, together with 
opaque inclusions and micas.

All the samples belonging to this group are marked by 
low porosity consisting in mainly non-oriented pores, and 
infrequent elongated medium-sized pores between 50 and 
200 μm. Samples 9 and 19 show greater porosity marked by 
large elongated pores aligned parallel to the surface (from 
300 to 800 μm).

Some samples in the same group (5, 12, 15 and 18) are 
poorly sorted, with coarser grain size (fig. 5b) All these 

samples have displayed two main series with sizes of between 
30-80 μm and 300-600 μm, represented mainly by quartz 
(both monocrystalline and polycrystalline), feldspars and 
smaller quantities of micas.

Finally, few samples (7 and 8) features a more greenish 
matrix, and the inclusions are less well-sorted. Clasts, being 
angular to sub-angular, have an average degree of sorting, 
and are mainly represented by mono- and polycrystalline 
quartz, feldspars and opaque inclusions, together with 
abundant micas in sample 7 (fig. 5c) and fragments of rock 
(chert) in sample 8.

As regards the repertoire as a whole, the alignment of the 
clasts and pores, which in some examples is horizontal to 
the surface, rules out the possibility that the samples were 
made on the fast wheel. Fossils of bivalves and gastropods 
were observed in samples 5 and 7 (fig. 5d).

The results obtained by ICP-MS and – OES are shown in 
tab. 2. The chemical composition of the samples is reported 
in terms of % weight for the oxides of all the main elements 
and some minor elements (MgO, SiO2, K2O, CaO, Al2O3, 
TiO2, Fe2O3, Na2O and P2O5), while the remaining minor 
elements (Ba, Cr, Zn, Cu, Co, Mn, Ni and Sr), and trace 
elements (V, Rb, Y, Zr and Pb) and rare earths (La, Ce, Pr, 
Nd, Sm, Eu, Gd, Tb, Ho, Er, Yb, Lu) are shown in ppm.

Major and minor elements mainly reflect the chemical 
composition of the raw materials used to produce the pottery 
(Dominguez, Zuluaga, Ortega 2001), and were studied 
in detail using biplots and statistical analyses.
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fig. 6 – (a) Ternary plot 
(Al2O3 – Fe2O3+MgO 
– K2O+Na2O+CaO) 
showing non-calcareous 
pottery (black and grey 
circles) and calcareous 
pottery (white circles) (b 
and c) Diagram show-
ing correlation between 
sand and clay fraction 
characterizing fabrics 
analysed using ICP-MS.

tab. 2 – Chemical composition of fabrics obtained using ICP-Ms and ICP-OES.

Site Capalbiaccio Colle Massari San Martino Rocchette Pannocchieschi Donoratico La Castellina Rocca Alberti Casa Andreoni
Sample 1 2 3 4 6 7 8 9 12 18 20
MgO% 3,1 2,8 1,8 2,9 2,6 2,4 1,2 2,4 0,9 1,6 2,4
SiO2% 54,1 53,2 55,0 49,8 60,6 58,2 65,4 60,4 68,8 65,3 59,4
K2O% 3,4 3,4 3,3 1,8 3,7 3,2 3,4 3,3 4,6 4,7 2,9
CaO% 9,9 8,4 2,7 7,5 7,6 8,7 1,5 8,7 0,8 1,2 2,5
Al2O3% 19,5 18,9 22,6 23,5 19,5 16,5 19,2 16,1 18,4 19,7 18,9
TiO2 % 0,8 0,8 0,9 0,9 0,9 0,6 0,3 0,6 0,8 0,8 0,9
Fe2O3% 7,6 6,9 6,2 6,9 6,6 5,1 5,7 5,4 3,3 2,1 7,0
Na2O% 0,8 1,2 0,6 0,7 1,2 0,9 1,3 1,2 1,0 0,8 1,2
P2O5% 0,1 0,0 0,0 0,1 0,0 0,0 0,1 0,1 0,1 1,4 0,0
LOI 0,8 3,0 4,9 5,8 0,8 3,0 2,0 2,8 1,4 3,7 3,2
Sr (ppm) 362 427 147 219 256 364 98 386 124 172 164
Zr (ppm) 131 139 166 174 146 137 139 147 240 219 188
Ba (pm) 274 470 413 544 692 497 286 390 647 582 494
Pb (pm) 18 26 29 35 29 31 34 22 48 59 26
Cr (ppm) 128 97 121 152 136 176 75 209 83 87 140
Zn (pm) 114 143 124 85 106 151 87 100 54 104 109
Cu (pm) 48 44 45 34 65 13 31 33 11 29 30
Co (ppm) 19 17 27 19 22 15 5 17 5 4 18
Mn (pm) 841 772 644 1138 1301 625 917 1367 178 191 594
Ni (ppm) 114 52 77 99 94 84 39 145 30 34 82
V (ppm) 140 136 93 103 118 108 55 101 86 89 112
Rb (pm) 138 151 137 59 166 169 210 136 261 270 102
Y (ppm) 26 24 29 32 25 22 46 22 24 24 27
La (ppm) 42 43 49 45 39 35 41 34 49 43 44
Ce (ppm) 76 77 91 80 74 62 84 62 90 97 83
Pr (ppm) 8 9 11 9 8 7 10 7 10 11 9
Nd (pm) 34 37 41 38 34 28 39 28 41 42 37
Sm (pm) 6 7 8 7 6 5 8 5 7 8 7
Eu (pm) 1 1 1 2 1 1 1 1 1 1 1
Gd (pm) 6 6 7 7 6 5 9 5 7 7 7
Tb (pm) 1 1 1 1 1 1 1 1 1 1 1
Dy (pm) 5 5 6 6 5 4 8 4 5 5 5
Ho (pm) 1 1 1 1 1 1 2 1 1 1 1
Er (ppm) 3 3 3 3 3 2 5 2 3 3 3
Tm 8(pm) 0 0 0 0 0 0 1 0 0 0 0
Yb (pm) 3 3 3 3 3 2 4 2 3 3 3
Lu (pm) 0 0 0 0 0 0 1 0 0 0 0
(La/Lu)N 11,0 12,4 10,8 9,5 10,2 10,1 6,9 9,6 12,7 11,5 10,7
(La/Sm)N 4,3 4,1 4,0 3,9 3,9 4,2 3,1 4,0 4,3 3,6 4,0
SREE 185,9 192,6 223,3 205,2 182,1 154,9 213,5 153,9 217,7 221,3 202,5
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fig. 7 – Multivariate statistical analysis. Principal Component Analysis 
(PCA) carried out on major, minor and trace elements selected and 
obtained via ICP-MS and ICP-OES. Diagram showing values of main 
components PC1 and PC2 (a), PC1 and PC3 (b), PC1b and PC2b (c).

The scarcity of the secondary phase deposited within the 
pores (observed only in sample 7), together with low con-
centrations of P2O5 (<0.1%), allowed excluding an extensive 
contamination from the soil during burial (Lemoine, Picon 
1982; Maritan et al. 2005).

Preliminary analysis of the major and minor elements sug-
gests the use of iron-rich clays (3% <Fe2O3 <7%, see tab. 2),  
with a different carbonate content (fig. 6a), where samples 
1, 2, 4, 6, 7 and 9 showed higher amounts of calcium (Ca> 
6% weight).

The correlations of the main elements have provided 
important information on the composition of the silica and 
clay components of the samples, obtained respectively from 
the SiO2/Al2O3 and Fe2O3/Al2O3 plots. While the correlation 
between silicas and alumina (fig. 6b) is not good enough to 
provide indications about the exploitation of sources with 
similar mineralogical features the differences observed for 
the samples from Colle Massari (3 and 4) from the main 
groupare not negligible. The low SiO2/Al2O3 (≤3) ratio ob-
served for the samples from Capalbiaccio, Colle Massari and 
San Martino, moreover, suggests the predominance of clay 
minerals over the silica fraction, and is also an index of fine 
grain size (Trinidad et al. 2009). On the other hand, the 
deliberate addition of quartz in samples from the other sites 
was also indicated by the higher SiO2/Al2O3 values (3.3-3.8), 
as also suggested by the low seriation and the angular shape of 
the inclusions observed for the samples from these sites. The 
use of poorly purified clays was, however, was not excluded.

The information obtained from the Fe2O3/Al2O3 ratio 
regarding the composition of the clay fraction (fig. 6c) has 
shown a good correlation between most of the samples, except 
for those from the sites of Vetricella (12) and Rocca degli 
Alberti (18), where lower concentrations of Fe2O3 were found.

Finally, the strong correlation between TiO2 and Al2O3 has 
suggested that the titanium content was mainly correlated 
with the presence of abundant quantities of muscovite in 
almost all the samples.

From statistical analysis (Principal Components Statistics 
Analysis, PCA) of the major elements, and some of the minor 
and trace elements (SiO2, K2O, CaO, Al2O3, TiO2, Fe2O3, 
Na2O, Rb, Ba, Cr and Ni) 4 eigenvalues were identified, 
representing 93.48% of the total variance.

Principal component 1 (PC1) represented the 44.4% of 
the total variance and was related to abundant Ca-enriched 
clay fractions, while principal component 2 (PC2, 18.9%) 
indicated the more abundant mineral inclusion species 
(quartz, feldspar, or micas). On the other hand, principal 
component 3 (PC3 16.0%) was associated with iron oxides, 
while principal components 4 (9.9%) with the nature of 
feldspar inclusions (concerning the Na or K endmembers).

The PC2/PC1 graph (which represents 63.3% of the 
total variance, fig. 7a) enables us to distinguish 4 groups 
characterized by samples with a differing ratio of the clayey 
fraction over temper, and by the predominance of micaceous 
or quartz/feldspar inclusions. The data set has confirmed that 
the samples are mainly represented by fragments with a pre-
dominant clay fraction, marked by abundant micas, while few 
samples (5, 8, 12 and 18) display a more abundant percentage 
of temper, consisting of inclusions of quartz and/or feldspar.

On the other hand, the PC3/PC1 graph (fig. 7b) allows 
us to correlate most of the iron content to abundant iron 
oxides in most of the samples, except 6 and 8 where the Fe 
was probably related to phyllosilicates, while samples 12 and 
18 were did not show any correlation Finally, if we consider 
trace elements and rare earths, PCA analysis provides useful 
information as to the nature of the clay fraction. Three main 
components were considered, representing 93.3% of the total 
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fig. 8 – Distribution of 
rare earths (REE) in pot-
tery samples. Values nor-
malized to chondrites (a) 
and to the average upper 
crust (b) chemical com-
positions.

variance. The main component 1 (PC1b, 53.5%) correlates 
positively with rare earths, or REE, and in particular with 
heavier ones (also called HREE), suggesting a non-negligible 
weathering of the clays used to make the pottery. Equally, the 
main component 2 (PC2b, 23.1%) represents clays which 
have undergone a certain degree of weathering (represented 
by Rb enrichment), probably correlated to the dismantling 
of kaolinite (as also suggested by the correlation with Pb). 
By contrast, main component 3 (PC3b, 16.7%) is found to 
be associated with light rare earths (also known as LREE, 
such as La), and with vanadium (a trace element strongly 
correlated to iron oxides and clay minerals), suggesting a 
lower weathering. However, the presence of monazite (with 
the generic (Ce, La) PO4 formula), documented in the se-
diments of southern Tuscany (Fortina, Memmi Turbanti, 
Grassi 2008), must be taken into account when we consider 
this data set.

Accordingly, from an investigation into the correlation 
between PC1b and PC2b (fig. 7c), three distinct groups were 
identified. The main group strongly correlates with vanadium 
(V), suggesting that it is populated by pottery derived from 
clays subjected to low e low weathering. No correlation is 
present with Ce and La, suggesting that these elements are 
strongly linked to the presence of monazite. Four samples 
(3, 4, 8 and 20) showed a positive correlation with heavy 
rare earths (HREE), suggesting the use of clays subjected 
to a high degree of alteration, while samples 12 and 18 were 

found to have been produced from raw materials with dif-
ferent characteristics.

A more detailed study of the rare earths (REE) was then 
carried out, to obtain further information regarding the 
provenance of the raw materials.

The rare earth elements are a group of 17 elements, 
including lanthanides (Z = 57-71), together with Sc (not 
found in the present study) and Y, used on a large scale for 
provenance studies. However, consideration must be given 
to several factors which influence the concentration REEs in 
a pottery sample. While it is possible to distinguish between 
different materials according to normalized distribution 
patterns, there may be significant variations in the REE 
content within the same type of clay, depending on the 
weathering degree of the parent rock. The great variety of 
processes which influence the chemical and mineralogical 
composition of clays during the complex production process 
(purification, addition of temper, firing), together with the 
chemical interactions with the surrounding environment 
(conservation, use and burial), could, furthermore, play a 
significant role in the concentration and distribution of REEs 
(Kilikoglou, Maniatis, Grimanis 1988). REEs distribution 
patterns normalized to chondrites and to the upper crust 
(Taylor, Mclennan 2009; Henderson 2013) are shown in 
fig. 8a and b, respectively. All the samples, except number 8, 
show a similar pattern, suggesting the exploitation of similar 
sources. The limited variations in the normalized (La/Lu)N 
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ratios (9.5-12.5) observed for most of the samples, suggested 
the raw materials to be derived from similar sources. On the 
other hand, an enrichment in HREE observed for sample 
8 (La/Lusample8=6.8) could be related to the use of a clays 
subjected to a more extended weathering. The relatively 
minor content in REEs for samples with large mineral in-
clusions was related to the use of less purified clays or to the 
intentional addition of a consistent fraction of large quartz/
feldspar inclusions which causes a dilution of REEs content 
(Prudencio, Figueiredo, Cabral 1989). 

In conclusion, the preliminary archaeometric investigation 
has provided useful information as to the main characteri-
stics of the fragments studied. However, the limited number 
of samples examined has not made it possible identifying 
chemical and petrographic markers which make it possible 
to distinguish differing supply sources for the raw materials 
(such as clay).

Further analyses are thus currently in progress to obtain 
an in-depth characterization of a larger number of samples 
from differing sites, together with the sampling and characte-
rization of clays from a high number of deposits (around 
14) scattered throughout southern Tuscany, to provide new 
parameters to be used in provenance studies.

Thus far, the samples analysed have shown very similar 
characteristics, and the results suggest the exploitation of 
similar sources for the production of the majority of the frag-
ments. Exceptions are samples 8 (Rocchette Pannocchieschi), 
12 (Vetricella) and 18 (Rocca degli Alberti), whose characte-
ristics do not accord with the rest of the samples. Further 
studies are necessary, however, to confirm a differing prove-
nance of the raw materials.

4. PRODUCTION AND CIRCULATION  
OF SPARSE GLAZED POTTERY 16

4.1 The context

In the panorama of local-scale pottery (Grassi 2010), or-
ganized in a larger system in which artisanal centres situated 
here and there at the sub-regional scale, we propose here that 
“sparse glazed” ware was a possible specific ware produced at 
the site of Donoratico (Bianchi 2004). Donoratico castle 
stands in the municipality of Castagneto Carducci (Livorno 
province), and is situated in a intermediate zone between 
the hinterland and the coast (fig. 9), in an area of great his-
torical and environmental interest marked by an extremely 
significant geographical and historical continuity 17. The site 
of Donoratico is believed to be part of the holdings of the 
monastery of S. Pietro in Palazzuolo, standing on the slopes 
of the hill where, later on, the castle of Monteverdi is men-
tioned as existing (Bianchi 2015a, pp. 11-15).

The site of Donoratico castle was investigated archaeologi-
cally from 2000 until 2009, and has yielded an exceptional 
site continuity from the Hellenistic period until the later 

16 The data in this article were processed during the first six months of this 
writer’s doctoral research, entitled: La ceramica a “vetrina sparsa” nella Toscana 
altomedievale: produzione, cronologia e distribuzione.

17 See Bianchi 2015b, with bibliography; Benvenuti et al. 2014, Studying 
the Colline Metallifere mining area in Tuscany, pp. 261-287.

Medieval period, of which there are still very visible monu-
mental remains today, such as the two towers standing side 
by side (Bianchi 2015a, pp. 301-335; Bianchi 2015b, pp. 
9-26). In this article we will refer to a single construction 
phase for the castle, identified in the south-east portion of the 
site, and dated to between the 9th and 11thc, to contextualize 
an important find, the subject of this article, relating to the 
finding of “sparse glaze”.

However, here we will consider another significant aspect 
of the site: the truly exceptional quantity of “sparse glazed” 
pottery found during the previous archaeological investiga-
tions.

4.2 Single-fired glazed ware: the current state  
of research, and research problems

“Sparse glazed” ware is an example of single-fired glazed 
pottery datable to the Early Medieval period (Cuomo di 
Caprio 2007, pp. 397-400); early medieval glazed pot-
tery found in Italy falls into two groups. These are easily 
distinguishable not so much on the basis of technological 
differences as on the basis of their form and decoration. The 
first group, the so-called “Forum Ware”, is characterized by 
a lead-based glaze which covers all of the pottery vessel. This 
is green or yellow-brown in colour, with applied decoration 
(Whitehouse 1981, pp. 583-587; Mazzuccato 1972) 18. The 
second group, “Sparse Glazed” pottery, is characterized by 
the absence of applied decorations, and by a thinner glaze, 
which does not cover all of the pot. Like the previous ware, 
this glaze is also green or yellow-brown (Molinari 2003, 
pp. 519-528; Ead. 2014, pp. 95-109) 19.

Studies of early medieval single-fired glazed pottery 20 have 
concentrated, ever since the beginning, on both typological 
aspects and technological aspects (Blake 1981, pp. 20-52). 
Indeed, on the occasion of the first systematic study project, 
which ended with a conference held in Siena in 1990, many 
archaeometric analyses were conducted, which were later 
published in the form of the conference proceedings, and 
this is still the most up-to-date study available (Paroli 1992). 
There has also been specific research (Sannazaro 1994, pp. 
229-261), and other, regional studies, such as for Lazio 21 and 
Tuscany: in the context of the research carried out in Tuscany 
since the end of the 1970s, directed by Riccardo Francovich, 
of particular importance were the excavations which provided 
secure stratigraphic contexts in which to be able to analyse 
the presence of early medieval glazed pottery (De Marinis 
1978, pp. 504-512; Grassi 2010, pp. 9-10; pp. 91-104). There 
was a further focus on this on the occasion of an AIECM2 
international conference in Salonicco (Paroli et al. 2003, 
pp. 477-490), to which we must add a summary on Sicily 

18 “Forum Ware” was produced in Rome between the 8th and 11thc. We would 
also draw attention to the numerous past contributions by D.B. Whitehouse 
and O. Mazzuccato on this subject, with bibliographies.

19 “Sparse Glazed” ware became widspread in northern central Italy from 
the 11th to the 13thc.

20 An overview, with particular reference to northern Italy, has already 
been produced by Hugo Blake, following an academic seminar entitled La 
ceramica invetriata tardoromana e altomedievale, Museo Civico Archeologico 
“Giovio”, 1985.

21 For the latest updates on the numerous studies in Lazio, see the recent 
volume edited by Molinari, Santangeli Valenzani, Spera 2014.
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fig. 9 – Location of castle of 
Donoratico and site plan.

(Cacciaguerra 2009, pp. 285-300) and a recent text which 
once again sums up the state of play (Gelichi 2016, pp. 
297-317). Contributions to this subject have highlighted two 
problems in particular for studies on “sparse glazed” ware: 
the very small number of finds, and the fact that, owing to 
the very nature of the non-homogeneous glaze, this pottery, 
when found in fragmentary form, could be mistaken for 
simple levigated pottery, and thus it would not be easy to 
identify. Thus, to date, we do not have a safe chronology for 
the diffusion of “sparse glazed” ware, nor a study on how it 
was produced and its technical characteristics.

4.3 “Sparse glazed” pottery at Donoratico

The exceptional find of “sparse glazed” pottery at the 
site of Donoratico amounts to around 3,000 fragments, 
attributable to several hundred vessels 22. Most of the finds 
come from stratigraphy relating to the construction and oc-
cupation phases corresponding to a moment when the site 

22 Documentation of the ceramic material is still in progress, and thus liable 
to change. The method used for calculating the quantity of pottery is based 
on a calculation of the number of fragments (Orton et al. 1993) and on the 
minimum number of vessels (MnV) (Orton 1975, pp. 30-35), aware of the 
respective limits, primarily the complexity of its application in contexts with 
thousands of fragments, and also the subjective basis for their ordering into 
groups (Ceci, Santangeli Valenzani 2016, pp. 35-57).

was being profoundly redefined (Bianchi et al. 2012), and 
these give a detailed chronological reference grid, between 
the end of the 9th and the 10thc (ibid., pp. 45-48). As regards 
morphology, only medium-sized and large closed vessels were 
found. These are trefoil jugs or jugs with a round mouth, 
with just one handle, with various kinds of profile, and 
ovoid body and a flat base. The handles are attached either 
halfway up the neck of the vessel or directly on the rim, 
and thus at the same height as the rim. In terms of surface 
treatment, it is clear that the lower part of the belly of the 
vessel, and the base, was smoothed with a stick (tav. 3).  
In terms of decoration, there is a characteristic association 
between the places where the glaze was poured on and the 
large wavy motifs, predominantly in a single band, on the 
shoulder of the vessels. The waves appear clearly incised di-
rectly on the unfired pottery (biscuit ware), before the glaze 
is poured onto the outer surface of the pot. These pourings 
of glaze always seem irregular, and in many cases drips and 
splashes are present both inside the vessels and on the base of 
the outer surface. Also, two main ways of spreading the glaze 
have been found: vertical, and horizontal (fig. 10). The first 
way involves turning the pot upside down and dipping the 
mouth in the glaze; then, afterwards, it is placed on its base, 
allowing the glaze to drip down, naturally. With the second 
technique, the direction of the drips follows the lines from 
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fig. 10 – Decorations associated with sparse-glaze forms from Dono-
ratico.

the potter’s wheel, and appear oblique to them; this would 
indicate a procedure during which the glaze was poured onto 
the pot while keeping it in a horizontal position; later it was 
rolled, creating mainly horizontal drips compared to the axis 
of the pot itself. As regards the characteristics of the glazes, 
these are mainly transparent or slightly milky, thin glazes, 
with a range of colours varying from yellowish hues to green 
and brown. The surfaces exhibit characteristic imperfections, 
such as cracks and bubbles, due to the collapse of the glaze 
within the ceramic body. Finally, an important association 
was found between vessels with sparse glaze and levigated, 
unglazed products which are completely similar in terms of 
form and incised decoration found within the site.

4.4 Archaeometric analyses: preliminary findings

The archaeometric findings presented here are still only 
partial and preliminary, insofar as the archaeometric analyses 
are still under way, and for this reason will not be presented 
in as much detail as in the previous paragraphs.

As well as being documented, finds were sampled and 
subjected to specific archaeometric analyses both of the ce-
ramic bodies and of the glazes 23. The results of the analyses 
still in progress partially confirm the previous tests in 2008 
on 27 samples of glazed pottery from 6 sites, including 
Donoratico itself: in that instance, the samples were both 
sparse glazed and glazed kitchenware (Fortina, Memmi 
Turbanti, Grassi 2008, pp. 30-47). Recent mineralogi-
cal and petrographic analyses 24 conducted on the ceramic 
bodies, are currently verifying the abundance of quartz, 
plagioclase, K-feldspars and micas, in accord with a high 

23 Petrographic and chemical analyses are currently under way at Siena 
University (Dipartimento di Scienze Fisiche, della Terra e dell’Ambiente). These 
will make it possible to identify fabric groups to be compared with groups from 
other sites in the Colline Metallifere, and in the general context in Tuscany, 
thereby enabling us to proceed in recognizing wares by no longer looking at 
individual sites, but at micro-areas.

24 The analyses, in part still under way, were conducted by Dott.ssa Cristina 
Fornacelli and by this author, at the Dipartimento di Scienze della Terra 
dell’Università di Siena, as part of the doctoral project (see note 1).

tav. 3 – Sparse-glaze 
pottery forms from the 
site of Donoratico.
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Comuni Siti Stato Vetrina Sparsa Colature Rosse Bande Rosse Dipinte di rosso
Castagneto Carducci Castello di Donoratico Inedito 3081 - 108 -

Campiglia Marittima
Rocca di Campiglia Edito 9 forme / 

96 frammenti - 7 forme118 /  
107 frammenti -

Rocca San Silvestro Edito 3 - - -
Suvereto Rocca di Suvereto Edito 1 - - -

Piombino
Carlappiano Inedito 3 - - -
Populonia Edito 19  con VP - - 509 fr. / 109 forme

Monteverdi Marittimo Monastero Inedito 10 7 - -

Radicondoli Ricognizione (intero 
comune) Edito - - - -

Chiusdino Castello di Miranduolo Edito - - - -

Monterotondo Marittimo
Rocca Degli Alberti Inedito 1 1 - -
Castello di Cugnano Inedito - - - -

Montieri
Edificio Fonderie Inedito - - - -

Canonica di San Niccolò Inedito - - - -
Roccastrada Castello di Montemassi Edito - - - -

Massa Marittima Castello Rocchette 
Pannocchieschi Edito 7 5 - -

Gavorrano Castel di Pietra Edito 1 - - -

Scarlino
Castello di Scarlino Edito 4 - - -

Vetricella Inedito 11 19 - -
Follonica Podere Aione Edito - - - -

tab. 3 – Summary quantifications of slip-decorated pottery wares.

incidence of silicon, aluminium, iron, potassium and so-
dium typical of these minerals, while all the fabrics proved 
to be characterized by low concentrations of calcium. 
Taken together, this information, along with the presence 
of monazite, typical of the area in question, accords with 
the findings made in the past in the previous, aforemen-
tioned studies. However, what clashes with the results of 
the previous investigations is the abundance of iron, associ-
ated with the presence of abundant micas and Fe oxides, 
and in some samples the presence of filler in the fabric, 
probably added deliberately. Despite this, the Campiglia 
mining district confirms its status as a reference area for 
the supply of raw materials (Fortina, Memmi Turbanti, 
Grassi 2008, p. 43). The preliminary observations on the 
glazes analysed by optical microscopy (OM) involved some 
of their aspects (hardness, thickness, colour, distribution), 
the type of application, and the state of conservation. The 
following step involved the application of the scanning 
electron microscope (SEM) to get a more detailed picture of 
their chemical, mineralogical and textural features, together 
with a higher resolution compared to optical microscopy. 
Naturally, these glazes are rich in lead but, thanks to the 
increased amount of information obtained following the 
microscopic investigations, it was possible to reveal the 
complex structure of the glazes present on some samples 
which showed indistinguishable characteristics to the naked 
eye. The new analyses currently make it possible to confirm 
that the technology of production involved a single firing, 
evident in the typical collapses of the glaze in the cavities 
of the ceramic body itself, and in the considerable size 
of the interface between the ceramic body and the glaze, 
features found in all the samples analysed. Moving on to 
the glaze, what was already known concerning the glazes 
(Fortina, Memmi Turbanti, Grassi 2008, pp. 45-46) was 
confirmed and further explained during the recent analyses, 
which defined the variable thickness of the glazes, the great 

underlying variability in composition, although continu-
ing to be rich in lead in every instance, the rapid mixture 
of the components, and the presence of iron oxides which 
determine the sometimes amber-coloured hues.

4.5 Concluding hypotheses

To sum up, as stated above, previous finds of “sparse 
glaze” in Tuscany are based on the study of a tiny number 
of fragments. Finds made in urban contexts and at rural 
sites (Grassi 2010) do not number more than a few dozen 
complete vessels. We have summed up the available data 
regarding attestations of some classes of pottery from 19 sites 
investigated archaeologically, and situated in 14 municipali-
ties in the provinces of Pisa, Livorno, Siena and Grosseto 
(tab. 3) 25. From these we have come to a conclusion regarding 
the presence of “sparse glaze” also at other sites in the local 
area, namely that, with an eye to the statistics, this presence 
was truly very limited, and geographically restricted to the 
coastal area.

If one bears in mind the absolutely disproportionate 
number of vessels with “sparse glaze” found at the site of 
Donoratico, and the presence of possible kiln waste, one 
can suggest that the site may have been a production centre 
of this pottery ware 26. Donoratico would thus, for the first 
time, be positioned specifically within the polycentric system 

25 The data from 11 sites (Rocca di Campiglia; Rocca San Silvestro; Rocca 
di Suvereto; Populonia; Radicondoli municipality (field-walking); Castello di 
Miranduolo; Castello di Montemassi; Rocchette Pannocchieschi; Castel di 
Pietra; Castello di Scarlino; Podere Aione) were taken from previous publica-
tions, and reported numerically as originally presented by the authors, hence the 
disparity between the numbers of fragments or minimum forms. The data from 
the 8 unpublished sites (Castello di Donoratico; Carlappiano; Monastero di San 
Pietro in Palazzuolo; Rocca degli Alberti; Castello di Cugnano; Edificio delle 
Fonderie; Canonica di San Niccolò; Vetricella) are still being studied, and they 
are presented here by kind permission of the Site Director, Professoressa Bianchi.

26 Regarding this hypothesis, no actual kiln has as yet been identified here.
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of production typical of “sparse glaze” 27, proving also to be 
an important marker of the circulation of specific skills. The 
continuation of research work will enable this hypothesis to 
be explored further and checked.

5. SOME CONSIDERATIONS  
ON RED-SLIP WARES

The pottery wares circulating in Tuscany between Late 
Antiquity and the Medieval period include pottery decorated 
with a red or dark brown slip. Of these, we must distinguish 
a number of wares characterized by differing technological 
peculiarities, and especially by a differing chronology. For the 
purposes of a general discussion, in this geographical area, of 
diffusion and circulation at the sub-regional level, the wares 
to be considered are those decorated with dripped red slip, 
but not those datable mainly to between the end of the 4th 
and the 7thc which still include forms from the Late Antique 
tradition; instead, we should look at the ones after the 8thc, 
which involve medieval morphological types, such as jugs, 
storage pots and bowls (Cantini 2005, p. 179).

Thus observations similar to those for “sparse glaze”, in 
Tuscany, could be made also for drip-painted pots, also called 
“red band” ware, attested in the fully medieval forms of jugs, 
cooking pots and small pots, although in small numbers at the 
sites examined. Decorations feature drips and spirals painted 
in association with waves incised on the ceramic bodies, and 
lattice-motif stamps impressed on the handles, as of the 10thc.  
These wares date from the 8th to the 11thc, and have a fairly 
widespread diffusion, encompassing both towns and villages 
(Cantini 2009, p. 67).

Regarding centres of production, some analyses conducted 
in the past on the fabrics of ceramic material from the site 
of Campiglia (Grassi 2003, pp. 301-303; Fortina, Memmi 
Turbanti 2003, pp. 337-340) have enabled the identification 
of areas of probable provenance, which include the Colline 
Metallifere for the fabric of a coarseware cooking pot with red 
bands, while for band-decorated levigated types the anayses 
only enabled the definition of a regional area, compatible with 
both parts of coastal Tuscany and clays from the Arno. Thus, 
bearing in mind the small percentages in which this ware is 
attested, and the presence of forms with heterogeneous fabrics, 
distinct production centres could be suggested, as a prelimi-
nary hypothesis: in the Valdarno, where the only certain centre 
that made early medieval drip-painted pottery, with kiln waste, 
was found at the site of San Genesio (San Miniato, Pisa), and 
thus in a rural context, close to important road arteries and 
areas which supplied the raw materials (Cantini 2009, p. 71; 
Cantini forthcoming); and at some sites in southern Tuscany 
where we can posit that, as of the 10th-11thc, these wares start to 
spread, and perhaps to be produced, alongside “sparse glaze” 
ware, inspired by models which already circulated in the Arno 
valley. In order to continue to explore this line of research, 
further specific archaeometric analyses are envisioned in the 
future on this class of pottery, too.

A.B.

27 This factor was highlighted by Lidia Paroli right from the earliest phases, 
with clear signs of a reinforcement in the 10thc, in Paroli 1990, p. 46.

6. GENERAL CONCLUSIONS

In conclusion, the picture outlined thus far, albeit in a 
preliminary form, can be summed up as follows:
1. For pottery circulation between the 8th and 10thc, wide-
spread production is revealed, at the local level, consisting in 
common kitchenware and storage vessels, as already shown in 
the past. This pottery, from local workshops, certainly used 
various clay sources, of the same type, scattered here and there 
both in the coastal area and in the immediate hinterland. New 
additions to the formal and technological repertoire consist 
of the new finds of the aforementioned ‘small amphoras’, 
and, to an even greater degree, a greater definition in their 
distribution, which can currently be circumscribed to the 
Colline Metallifere district and to the area of Grosseto.
Indeed, to date, at the regional level, no other examples are 
known with the same formal characteristics, a factor which 
inclines us to interpret this form as peculiar to this specific 
territory.
2. As regards other possible locally-made wares, and in par-
ticular sparse glaze pottery, on the basis of the exceptional 
number of fragments found at the site of Donoratico, we 
may suggest that the site may have been a production centre 
for this ware.
3. Regarding red-slip ware, attested to in our geographical 
area in smaller numbers, and solely along the coastal zone, 
we are not yet able to determine whether this is a local or a 
sub-regional production, since the only known contemporary 
production centre is in the Valdarno.

Accordingly, the future research agenda envisages quantita-
tive analysis of the ‘small amphoras’. This is desirable in order 
to define, in an even more specific way, the area of presence 
and distribution. In addition, there should be further archaeo-
metric analyses of the fabrics, both of undecorated wares and 
glazed or slipped wares, in oder to determine their provenance.

The primary objectives, particularly in the case of sparse 
glaze and red-slipped wares, also include the need to conduct 
comparative research with materials from other parts of 
Tuscany. In addition, the continuation of research will make 
it possible to obtain some more solid, fixed chronologies for 
the specific wares mentioned above. Thus, with a view to this, 
material culture can help to outline the productive system 
characteristic of this territory during the Early Medieval 
period, in reference to possibly differing types of customers.

BIBLIOGRAPHY

Barazzuoli et al. 1999 = Barazzuoli P., Bouzelboudjen M., Cu-
cini S., Király L., Menicori P., Salleolini M., Olocenic Alluvial 
Aquifer of the River Cornia Coastal Plain (Southern Tuscany, Italy): 
Database Design for Groundwater Management, «Environmental 
Geology» 39(2), pp. 123-143.

Benvenuti et al. 2009 = Benvenuti M.G., Benvenuti M., Costa-
gliola P., Tanelli G., Quaternary Evolution of the Pecora River 
(Southern Tuscany, Italy): Paleohydrography and Sediments Provenan-
ce, «Bollettino della Società geologica italiana» 128(1), pp. 61-72.

Benvenuti et al. 2014 = Benvenuti M., Bianchi G., Bruttini J., Buon- 
incontri M., Chiarantini L., Dallai L., Di Pasquale G., Donati 
A., Grassi F., Pescini V., Studying the Colline Metallifere mining area 
in Tuscany: an interdisciplinary approach, 9th International Symposium 
on Archaeological Mining History, Valkenburg, pp. 261-287.



120

Arianna Briano, Cristina Fornacelli, Elisabetta Ponta, Luisa Russo

Bianchi G. 2004 (a cura di), Castello di Donoratico. I risultati delle 
prime campagne di scavo (2000-2002), Firenze.

Bianchi G., 2010, Cantieri monastici, cantieri curtensi e cantieri ca-
strensi tra altomedioevo e secoli centrali nella Toscana meridionale, in 
M.C. Somma (a cura di), Cantieri e maestranze nell’Italia medievale, 
Centro italiano di Studi sull’Alto Medioevo, Spoleto, pp. 449-479.

Bianchi G. 2015a, Recenti ricerche nelle Colline Metallifere ed alcune 
riflessioni sul modello toscano, «Archeologia Medievale», XLII, pp. 9-26.

Bianchi G. 2015b, Analyzing Fragmentation in the Early Middle Ages: 
The Tuscan Model and the Countryside in North-Central Italy, in 
S. Gelichi, R. Hodges (eds.), New Directions in Early Medieval 
European Archaeology. Essays for Riccardo Francovich, Turnhout, 
pp. 301-335.

Bianchi et al. 2012 = Bianchi G., Chiarelli N., Crisci G.M., Fiche-
ra G., Miriello D., Archeologia di un cantiere curtense: il caso del 
castello di Donoratico tra IX e X secolo. Sequenze stratigrafiche e analisi 
archaeometriche, «Archeologia dell’Architettura», XVI, pp. 34-50.

Blake H., 1981, Ceramica Paleo-italiana, «Faenza», LXVII, pp. 20-52.
Bossio et al. 1998 = Bossio A., Costantini A., Foresi L.M., Lazza-

rotto A., Mazzanti R., Mazzei R., Terzuoli A., Neogene-Quaterna-
ry Sedimentary Evolution in the Western Side of the Northern Apennines 
(Italy), «Memorie Della Società geologica Italiana», 52, pp. 513-525.

Cacciaguerra G., 2009, La ceramica a vetrina pesante altomedievale in 
Sicilia: nuovi dati e prospettive di ricerca, «Archeologia Medievale», 
XXXVI, pp. 285-300.

Cambi F., 1994, Il paesaggio tardoantico della Tuscia. I fatti, in Cambi 
et al. 1994, pp. 184-187.

Cambi et al. 1994 = Cambi F., Citter C., Guideri S., Valenti M., 
Etruria, Tuscia, Toscana: la formazione dei paesaggi altomedievali, in 
G. Francovich, G. Noyé (a cura di), La storia dell’Alto Medioevo 
italiano (VI-X secolo) alla luce dell’archeologia, Atti del Convegno 
(Siena 1992), Firenze, pp. 183-216.

Cantini F., 2005, Archeologia urbana a Siena. L’area dell’Ospedale di 
Santa Maria della Scala prima dell’Ospedale, Firenze.

Cantini F., 2009, Produzione, circolazione e consumo del vasellame 
decorato con ingobbio rosso in Toscana tra I-II e XIII secolo, in E. De 
Minicis (a cura di), Le ceramiche di Roma e del Lazio in età medie-
vale e moderna, Atti del VI Convegno di Studi, Roma, pp. 59-79.

Cantini F., forthcoming, La gestione della produzione fra curtes fiscali 
e curtes private in età carolingia, in G. Bianchi, C. La Rocca, T. 
Lazzari (eds.), Spazio pubblico e spazio privato tra storia ed archeo-
logia (secoli VI-XI), Turnhout.

Ceci M., Santangeli Valenzani R., 2016, La ceramica nello scavo ar-
cheologico. Analisi, quantificazione e interpretazione, Roma, pp. 35-57.

Cirelli E., Diosono F., Patterson H. (a cura di), 2015, Le forme della 
crisi. Produzioni ceramiche e commerci nell’Italia centrale tra Romani 
e Longobardi (III-VIII sec. d.C.), Atti del Convegno (Spoleto-
Campello sul Clitunno, 5-7 ottobre 2012), Bologna.

Cita et al. 2007 = Cita M.B., Abbate E., Aldighieri B., Balini M., 
Conti A., Falorni P., Pet F., Carta Geologica d’Italia 1: 50.000-Ca-
talogo delle Formazioni-Unità Tradizionali, «Apat-Quaderni» Serie 
III, 7.

Citter C., 2007, La tarda antichità e il medioevo, in C. Citter, A. 
Arnoldus-Huyzendveld (a cura di), Archeologia urbana a Gros-
seto, I. La città nel contesto geografico della bassa valle dell’Ombrone, 
Firenze, pp. 134-151.

Collavini S.M., 2007, Da società rurale periferica a parte dello spazio 
politico lucchese: S. Regolo in Gualdo tra VIII e IX secolo, in G. Gar-
zella, E. Salvatori (a cura di), Un filo rosso. studi antichi e nuove 
ricerche sulle orme di Gabriella Rossetti in occasione dei suoi settanta 
anni, Pisa, pp. 231-247.

Costagliola et al. 2008 = Costagliola P., Benvenuti M., Chiaran-
tini L., Bianchi S., Di Benedetto F., Paolieri M., Rossato L., 
Impact of Ancient Metal Smelting on Arsenic Pollution in the Pecora 
River Valley, Southern Tuscany, Italy, «Applied Geochemistry» 23(5), 
pp. 1241-1259.

Costagliola et al. 2010 = Costagliola P., Benvenuti M.M., Ben-
venuti M.G., Di Benedetto F., Lattanzi P., Quaternary sediment 
geochemistry as a proxy for toxic element source: A case study of arsenic 
in the Pecora Valley (southern Tuscany, Italy), «Chemical Geology» 
270(1-4), pp. 80-89.

Costantini et al. 2002 = Costantini A., Lazzarotto A., Liotta 
D., Mazzanti R., Mazzei R., Salvatorini G.F., Note illustrative 
della carta geologica d'Italia alla scala 1:50.000: Foglio 306 Massa 
Marittima, Servizio Geologico Nazionale, Firenze.

Cuomo di Caprio N., 2007, Ceramica in archeologia 2. Antiche tecniche 
di lavorazione e moderni metodi di indagine, Roma, pp. 181, 397-400.

De Francesco A.M., Crisci G.M., Bocci M., 2008, Non-Destructive 
Analytic Method Using XRF for Determination of Provenance of Ar-
chaeological Obsidians from the Mediterranean Area: A Comparison 
with Traditional XRF Methods, «Archaeometry» 50(2), pp. 337-350.

Dallai L., 2009, Il paesaggio nel medioevo: miniere, cave e strutture 
produttive, in Dallai et al. 2009, pp. 41-45.

Dallai L., Francovich R., 2005, Archeologia di miniera ed insediamenti 
minerari delle Colline Metallifere grossetane nel Medioevo, in R. 
Cataldi (a cura di), Il calore della terra. Contributo alla storia della 
geotermia in Italia, Pisa, pp. 126-142.

Dallai L., Ponta E., Shepperd E.J., 2006, Aurelii e Valerii sulle strade 
d’Etruria, in S. Menchelli, M. Pasquinucci (a cura di), Territorio 
e produzioni ceramiche: paesaggi, economia e società in età romana, 
Pisa, pp. 179-190.

Dallai et al. 2009 = Dallai L., Fineschi S., Ponta E., Travaglini 
S., Sfruttamento delle risorse minerarie e dinamica insediativa nella 
Toscana meridionale. L’esempio del territorio massetano (Comuni di 
Massa Marittima e Monterotondo Marittimo), «Mélanges de l’Ecole 
française de Rome, Moyen Âge MEFRM» 121-1, pp. 29-56.

De Marinis G., 1978, Esemplari di ceramica invetriata altomedievali 
a Lucca, «Archeologia Medievale», V, pp. 504-512.

Dominguez A., Zuluaga M.C., Ortega L.A., 2001, Estudio de La 
Cerámica Bajomedieval En Vitoria, a Través de La Intervención Prac-
ticada En La Manzana II, «Isturitz» 11, pp. 23-49.

Dondi et al. 1999 = Dondi M., Ercolani G., Fabbri B., Guarini 
G., Marsigli M., Mingazzini C., Major Deposits of Brick Clays 
in Italy, Part 1: Geology and Composition, «Tile And Brick Interna-
tional», 15, pp. 230-237.

Fortina C., Memmi Turbanti I., 2003, Caratterizzazione mineralogico-
petrografica di alcuni impasti ceramici provenienti dalla Rocca di 
Campiglia, in G. Bianchi (a cura di), Campiglia. Un castello e il suo 
territorio. II. Indagine archeologica, Firenze, pp. 337-340.

Fortina C., Memmi Turbanti I., Grassi F., 2008, Glazed ceramic 
manufacturing in southern Tuscany (Italy): evidence of technological 
continuity throughout the medieval period (10-14 century), «Archae-
ometry», 50, pp. 30-47.

Gelichi S., 2016, Nuove invetriate alto-medievali dalla Laguna di 
Venezia e di Comacchio, in S. Lusuardi Siena, C. Perassi, F. Sac-
chi, M. Sannazaro (a cura di), Archeologia classica e post-classica 
tra Italia e mediterraneo. Scritti in ricordo di Maria Pia Rossignani, 
Milano, pp. 297-317.

Gliozzo E., Iacoviello F., Foresi L.M., 2014, Geosources for Ceramic 
Production: The Clays from the Neogene-Quaternary Albegna Basin 
(Southern Tuscany), «Applied Clay Science» 91, pp. 105-116.

Grassi F., 2003, Ceramica dipinta a bande rosse, in G. Bianchi (a cura 
di), Campiglia. Un castello e il suo territorio. II. Indagine archeologica, 
Firenze, pp. 301-303.

Grassi F., 2010, La ceramica, l’alimentazione, l’artigianato e le vie di com-
mercio tra VIII e XIV secolo. Il caso della Toscana meridionale, Oxford.

Guideri S., 2000, Il popolamento medievale attraverso un’indagine di 
superficie, in S. Guideri, R. Parenti (eds.), Archeologia a Mon-
temassi. Un castello fra storia e storia dell’arte, Firenze, pp. 11-37.

Guideri S., 2001, Trasformazioni dell’insediamento nel territorio di 
Roccastrada. Cenni di archeologia dei paesaggi, in AA.VV., S. Salvatore 
di Giugnano, un monastero tra storia e architettura nel territorio di 
Roccastrada, Roccastrada, pp. 7-33.

Heckroodt R.O., Bühmann D., 1987, Genesis of South African 
Residual Kaolins from Sedimentary Rocks, in L.G. Schultz, H. van 
Olphen, EA. Mumpton (eds.), Proceedings of the International Clay 
Conference (Denver 1985), The Clay Minerals Society, Bloomington, 
Indiana, pp. 128-134.

Henderson P., 2013, Rare Earth Element Geochemistry, Elsevier.
Innocenti et al. 1992 = Innocenti F., Serri G., Ferrara G., Ma-

netti P., Tonarini S., Genesis and Classification of the Rocks of the 
Tuscan Magmatic Province: Thirty Years after Marinelli’s Model, «Acta 
Vulcanologica» 2, pp. 247-265.



121

Pottery circulation and wares in the rural world

Kilikoglou V., Maniatis Y., Grimanis A.P., 1988, The Effect of Pu-
rification and Firing of Clays on Trace Element Provenance Studies, 
«Archaeometry» 30(1), pp. 37-46.

Lazzarotto A., 1967, Geologia Della Zona Compresa Fra L’alta Valle 
Del Fiume Cornia ed Il Torrente Pavone (Prov. di Pisa e Grosseto), in 
«Mem. Soc. Geol. It» 6(2), pp. 151-197.

Lemoine Ch., Picon M., 1982, La Fixation Du Phosphore Par Les 
Céramiques Lors de Leur Enfouissement et Ses Incidences Analytiques, 
«Revue d’archéométrie» 6(1), pp. 101-112.

Leoni L., Sartori F., 1988, Le mineralizzazioni ad alunite e caolino della 
conca di Frassine (Grosseto, Italia Centrale), «Atti della Società Tosca-
na di Scienze Naturali residente in Pisa, Memorie» 95, pp. 35-49.

Manacorda D., 2005, Dai Paapi agli Scauri?, in M. Aprosio, C. 
Mascione (a cura di), Materiali per Populonia 6, Pisa, pp. 305-332.

Marasco L., 2013, Archeologia dei paesaggi, fonti documentarie e strut-
ture insediative in ambito rurale toscano tra VIII e XI secolo. Indagini 
archeologiche “guidate” su due aree campione della Toscana: il Chianti 
fiorentino dell’alta val di Pesa e il Comprensorio maremmano tra i 
Monti d’Alma e la Val di Pecora, Università degli Studi di Siena, 
Scuola di Dottorato di Ricerca “Riccardo Francovich”, sezione di 
Archeologia Medievale, XXII ciclo.

Maritan et al. 2005 = Maritan L., Mazzoli C., Nodari L., Russo U., 
Second Iron Age Grey Pottery from Este (Northeastern Italy): Study of 
Provenance and Technology, «Applied clay science» 29(1), pp. 31-44.

Martini I.P., Sagri M., Colella A., 2001, Neogene-Quaternary 
Basins of the Inner Apennines and Calabrian Arc, in Anatomy of an 
Orogen: the Apennines and adjacent Mediterranean basins, Springer, 
pp. 375-399.

Maiuro M., 2012, Res Caesaris. Ricerche sulla proprietà imperiale nel 
Principato, Bari.

Mazzuccato O., 1972, La ceramica a vetrina pesante, Roma.
McLennan S.M., 2001, Relationships between the Trace Element 

Composition of Sedimentary Rocks and Upper Continental Crust,  
«Geochemistry, Geophysics, Geosystems» 2(4).

Molinari A., 2003, La ceramica medievale in Italia ed il suo utilizzo 
per lo studio della storia economica, «Archeologia Medievale», XXX, 
pp. 519-528.

Molinari A., 2014, Archeologia medievale e storia economica, in S. 
Gelichi (a cura di), Quarant’anni di Archeologia Medievale in Italia. 
La rivista, i temi, la teoria e i metodi, «Archeologia Medievale», XL, 
Numero Speciale, pp. 95-109.

Molinari A., Santangeli Valenzani R., Spera L. (eds.), 2014, L’ar-
cheologia della produzione a Roma (secoli V-XV), Roma.

Orton C., 1975, Quantitative Pottery Studies: Some progress, Problems 
and Prospects, «Scientific Archaeology», 16, pp. 30-35.

Orton C., Tyers P., Vince A., 1993, Pottery in Archaeology, Cambridge.
Panella C., 1998, Note conclusive, in L. Saguì (a cura di), Ceramica 

in Italia: VI-VII secolo, Firenze, pp. 818-819.
Paroli L., 1992 (ed.), La ceramica invetriata tardoantica e altomedie-

vale in Italia, Atti del Seminario (Certosa di Pontignano, 23-24 
February 1990), Firenze.

Paroli et al. 2003 = Paroli L., De Luca I., Sbarra F., Bortoletto 
M., Capelli C., La ceramica invetriata altomedievale in Italia: un 
aggiornamento, in AA.VV., VII Congrès International sur la Cérami-
que Médiévale en Méditerranée, Athens, pp. 477-490.

Ponta E., 2009, Risorse e popolamento nel territorio di Monterotondo 
Marittimo in epoca classica: relazioni e dipendenze, in Dallai et al. 
2009, pp. 35-40, Roma.

Ponta E., 2011/2012, Dinamiche di formazione e trasformazione del 
paesaggio fra Tarda Antichità e Alto Medioevo. Il caso di Monterotondo 
Marittimo (GR), Master’s degree thesis in Medieval Archeology, 
Università degli Studi di Siena.

Ponta E., 2015, Dinamiche di formazione e trasformazione del pae-
saggio fra Tarda Antichità e Alto Medioevo. Il caso di Monterotondo 
Marittimo (GR), in P. Arthur, M. Leo Imperiale (a cura di), VII 
Congresso Nazionale di Archeologia Medievale (Lecce 2015), Firenze, 
pp. 499-504.

Prudencio M.I., Figueiredo M.O., Cabral J.M.P., 1989, Rare Earth 
Distribution and Its Correlation with clay Mineralogy in the Clay-
Sized Fraction of the Cretaceous, «Clay Minerals» 24(1), pp. 67-74.

Sannazaro M., 1994, La ceramica invetriata tra età romana e medioevo, 
in S. Lusuardi Siena (ed.), Ad Mensam. Manufatti d’uso da contesti 
archeologici fra tarda antichità e medioevo, Udine, pp. 229-261.

Sartori F., Tamponi M., 1991, Composition and Genesis of the Clays 
Associated with Quartz Sand Deposits at Paganico (Grosseto, Central 
Italy), «Applied Clay Science» 6(2), pp. 121-134.

Taylor S.R., McLennan S.M., 2009, Planetary Crusts: Their Composi-
tion, Origin and Evolution, Cambridge University Press.

Trevisan L., 1952, Sul Complesso Sedimentario del Miocene Superiore e 
del Pliocene della Val Di Cecina e sui Movimenti Tettonici Tardivi in 
Rapporto ai Giacimenti di Lignite e del Salgemma, «Boll. Soc. Geol. 
It.» 70(1), pp. 65-78.

Trindade et al. 2009 = Trindade M.J., Dias M.I., Coroado J., 
Rocha F., Mineralogical Transformations of Calcareous-Rich Clays 
with Firing: A Comparative Study between Calcite- and Dolomite-
Rich Clays from Algarve, Portugal, «Applied Clay Science» 42(3), 
pp. 345-355.

Vaccaro E., 2005, Il popolamento rurale tra fine V e inizi X nella Ma-
remma grossetana: indagini di superficie tra la valle dell’Alma e la valle 
dell’Osa, in G.P. Brogiolo, A. Chavarría Arnau, M. Valenti (a 
cura di), Dopo la fine delle ville. Evoluzione della campagna tra il VI 
e IX secolo, Atti dell’XI seminario sul Tardoantico e Alto Medioevo 
(Gavi 2004), pp. 179-192.

Vaccaro E., 2011, Sites and Pots: Settlement and Economy in Southern 
Tuscany (AD 300-900), Oxford.

Vaccaro E., 2015, Ceramic Production and Trade in Tuscany (3rd-mid 
9thc AD): New Evidence from the South-West, in Cirelli, Diosono, 
Patterson 2015, pp. 211-227.

Valenti M., 1994, Metà VI-VII secolo d.C., in Cambi et al. 1994, pp. 
196-197.

Vera D., 1993, Proprietà terriera e società rurale nell’Italia gotica, in 
Teodorico il grande e i Goti d’Italia, Atti del XIII Convegno inter-
nazionale di studi sull’Alto Medioevo (Milano 1992), pp. 133-166.

Whitbread I.K., 1989, A Proposal for the Systematic Description of Thin 
Sections towards the Study of Ancient Ceramic Technology, in Archaeo-
metry: proceedings of the 25th international symposium, pp. 127-138.

Whitehouse D.B., 1981, Ancora sulla ceramica a vetrina pesante, 
«Archeologia Medievale», VIII, pp. 583-587.

Abstract
The article examines pottery circulating in the area of the Colline 

Metallifere (Grossetano district), and in the associated coastal zone, 
to identify the presence of possible centres of local pottery production 
during the Early Medieval period.

Setting out from an overview of the production of plain, undeco-
rated wares, sparse glazed pottery, and red-band pottery in southern 
Tuscany, it presents the most significant findings made in recent exca-
vation campaigns at sites within the nEU-Med project.

We also add here the preliminary results from archaeometric 
analyses conducted on a selection of pottery samples from the afore-
mentioned territory.

Finally, we put forward a number of considerations regarding the 
differing attestation of locally-made and widely-circulated undecorated 
pottery, including the “small amphoras”, and sparse glazed ware, also 
perhaps locally-made, but limited to just a few sites in the coastal area.
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THE POWER OF THE GIFT. EARLY MEDIEVAL LUCCA AND ITS COURT

1. INTRODUCTION AND QUESTIONS

As of the Lombard period, the city of Lucca played 
host to one of the most important courts in the Italian 
peninsula. It was the main seat of a political and territorial 
body which enjoyed considerable autonomy compared 
to the rest of the Italic realm, and it achieved a regional 
dimension: the duchy of Lucca, which later became the 
March of Tuscia. In the territory of Tuscany, which was 
often perceived differently from the rest of Langobardia, 
also owing to its geographical position – surrounded and 
protected by the Apennine ridge – there was exceptional 
continuity of public institutions (Wickham 1996; Ronzani 
1998). Since the treaty of Verdun, and up until the clash 
between Henry IV and Gregory VII, the marquis was 
active and universally acknowledged in the region as a 
political authority. He structured the social fabric of the 
aristocracy, and governed political competition according 
to ‘traditional’ rules, liaising directly with the imperial 
power. In other words, at this time in Tuscia, justice was 
administered via the placitum in a ‘doubly public’ way: on 
the occasion of major assemblies held under the loggias, 
in leafy courtyards or inside the heated assembly-rooms of 
suburban palaces, especially Lucca’s one, and also in fiscal 
estates. Indeed, these assemblies were chaired, in the name 
of the sovereign, the vicar of Christ, by his emissaries and 
representatives, who had publica potestas.

The power and the fortune of the marquises was founded 
on their ability to redistribute material and symbolic re-
sources to the various different sectors of society, attracted 
into the orbit of the palatium (Tomei 2017). Palatium is 
a word with a complex semantic stratigraphy, indicating 
several things at once: the public institution; its visual im-
age: the building that housed the authority, where its power 
was made manifest and exercised; by extension, the other 
fiscal residencies (curtes, salae) scattered in rural areas, also 
meeting-places for the administration of justice and the 
issuing of sovereign dispositions, and the people who made 
up the court and who held functions (officia) on behalf of 
the publicum (Brühl 1968, 1972, 1975). It is not easy to 
trace the ways in which the marquises, the most prominent 
landowners in the region, ensured the survival and smooth 
working of their institutional apparatus by redistributing 

land and positions (honores). Surviving written sources only 
marginally touch on these aspects, despite the fact that they 
are crucial for an understanding of the political and socio-
economic structures of Early Medieval Tuscia (Collavini 
forthcoming).

It is also thanks to the decisive contribution of archaeo-
logical data that our knowledge has begun to increase in 
recent years regarding the composition, appearance, and 
forms of administration of fiscal estates. This new phase 
of consideration given to Tuscan fiscal estates is focusing 
particularly on the southernmost part of the region, which, 
despite its distance from Lucca, was closely and continu-
ously controlled by the authorities established in the city 
of Lucca since Lombard times (Bianchi forthcoming). 
Indeed, in the Maremma there were fiscal estate complexes 
which were so extensive as to take the appearance of exclaves 
of Lucca: public areas of land marked by the presence of 
wide-ranging areas which were uncultivated, but productive 
(coastal tombolos and lagoons, wooded hills) with distinc-
tive toponyms. In the Cornia and Pecora valleys alone, we 
find: Bagno del re, Gualdo del re, Acqua del re (Teupascio), 
Mulini del re (Mulinareggi), Monteregio. Accordingly, one 
could justifiably add to the label commonly given to Early 
Medieval Maremma, dubbing it a “land without cities”, 
another, different label, a “land of the king” (Collavini 
1998; Farinelli 2007; Bianchi 2015).

However, in this article I will set out to cite new elements 
for reflection on the physiognomy and functioning of what 
was the nerve centre of the fortunate public institutions 
of Tuscany: the palatium residence located in the western 
suburban area of the city of Lucca. To do this, I will make 
use of a wide range of sources: written and archaeological, 
sources from Lucca or coming from spatially distant contexts. 
Focusing on the palatium in the narrowest meaning of the 
term allows us to grasp its wider implications, indirectly, 
thanks to the same evidence sample. Therefore I shall try 
to address the iconography and the nature of the marquisal 
power, to reconstruct an exemplary image of court life, and 
the social and cultural mechanisms that regulated it, and to 
identify the common connections between men and places 
which existed within the public sphere, noting objects, tech-
niques and models which acted within this network: from 
Lucca to the Maremma, and vice versa 1.

1 For a recent multidisciplinary survey of the subject, cf. Le corti nell’alto 
medioevo 2015.

* Dipartimento di Scienze Storiche e dei Beni Culturali, Università degli 
Studi di Siena (paolo.tomei@unisi.it).
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2. PALATIA AS A CONCENTRATE  
OF THE HISTORY OF POWER

The majestic suburban palace was, as stated above, the 
symbolic site of public power in Lucca and in Tuscia. It was 
the political setting where the redistribution circuit gov-
erned by the marquises took place, and where potestas was 
publicly displayed: a command authority and a privileged 
socio-economic status. More generally, there is a clear con-
nection between the sequence of palatial structures and the 
major breaks which can be seen in Lucca’s political history 
(fig. 1). A fertile period of historiographical studies which 
flourished following the encounter between the school of 
Cinzio Violante and the works of Gerd Tellenbach and 
Carlrichard Brühl, between the end of the 1960s and the 
early 1980s, studied two aspects in parallel: the topographi-
cal and iconographical dimension of power (Belli Barsali 
1973; Tirelli 1980), and the major political and institutional 
turning points (Keller 1973; Nobili 1981) in Lucca and in 
the March. The following historical parabola can, broadly, 
be derived from this.

The great suburban residence (called curtis ducalis or the 
mansio of Adalbert in the sources) is documented in the 
mid-9thc, in the same years as when the Adalberti managed 
to convert the title of count into an inherited title in Lucca. 
The fortune of their mansion closely follows the history of 
the power of the marquises, which, in the days of Adalbert 
II and his wife Bertha, began to take on princely features 2. 
Indeed, the Marquis concentrated in his hands all the public 
prerogatives. The break-up of the Adalbertine principate in 
Tuscia brought this territory more firmly back within the 
frame of the kingdom and also entailed the appropriation 
by the Crown of the suburban curtis of the marquises, first 
with Hugh of Provence (curtis domni Hugoni regis) and later 
under Otto I (palatium domini imperatoris) 3. In this phase, 
the ancient royal curtis within the city walls could be said to 
have been supplanted. It had lost all residential function, but 
still maintained its role as the city’s main hub for commerce 
and artisans: it was the location of the mint, which Hugh 
had got up and running again, after a break of just over a 
century (Rovelli 2010), as well as of specialized manufactur-
ing sites, markets and money-changers’ stalls. We will return 
to this later on.

The palatium, a term adopted by the suburban mansion 
since Otto’s reign, continued to be the residence of the mar-
quises, the local representatives of imperial power. Around 
1080 it was dismantled, when Countess Matilda was ousted 
and cast out from Lucca. This marked the end in Tuscia, an 
exceptionally long time after other parts of the kingdom, of a 
system of power which was still public and ‘traditional’. The 
end of the age of the March coincided with the destruction of 
the palace which Henry IV, on the occasion of the diploma 
to the people of Lucca which marked the start of the new 
political era, promised not to rebuild either within the city 
walls or in suburban areas – as indeed happened (Ronzani 
2012). By November 17 1086, the residence of Bishop Peter, 

2 ASDL, AAL, D, * G 22 (ed. Chartae Latinae Antiquiores, v. 79, n. 21), † 
P 60 (ed. Manaresi 1955-1960, n. 127).

3 ASDL, AAL, D, * H 71 (ed. Manaresi 1955-1960, nos. 141, 152).

whose appointment was an imperial one, to whom Henry 
IV had granted the regalia, located near the Cathedral of San 
Martino near the south-eastern corner of the city walls, had 
already risen to the status of a palatium (palatium domni Petri 
episcopi) 4. The last time Countess Matilda went to Lucca, in 
June 1099, she camped outside and dispensed justice in the 
field known as the field of the marquis, where the public 
palace had stood, and never entered the city 5. Therefore, 
throughout the 12thc, the only palace which remained in 
Lucca was the episcopal palace. Only with Henry VI’s death 
made its appearance a palace of the Commune (palatium 
Sancti Michaelis), mentioned for the first time on November 
13 1197. This was the seat of the highest bodies, the consuls 
and/or podestà, of an institution which was still highly ex-
perimental 6. The new public building occupied a space full 
of meaning: it stood within the city’s ancient Roman forum, 
not far from the church of S. Michele.

3. SOURCES FOR THE HISTORY  
OF THE MARQUIS’ PALATIUM

3.1 Documentary sources: the laubiae as temple  
of a justice in light and shade

Following this brief review of the places of power which, 
one after the other, mark the different phases of Lucca’s 
history, I now focus on the early medieval palace where the 
marquises lived in the city’s ‘golden phase’, when Lucca was 
one of the most important political centres in the Italian king-
dom. This period is illuminated by several kinds of sources. I 
will start with the parchments kept in the archives of Lucca, 
primarily the Archbishop’s archive. This is, famously, an ex-
ceptional documentary resource, for its size and continuity, 
and for some time now it has attracted the interest of medieval 
scholars, not just from Italy itself (Pagano, Piatti 2010). Of 
the thousands of documents relating to the chronological 
period in question, the only ones that refer to the palace are 
the accounts of the placitum assemblies (notitiae iudicati and 
brevia): judicial acts that clearly show the lasting fortune of 
public institutions in Lucca and in Tuscia. This documen-
tary sample comprises a small number of reports. This is no 
surprise: almost all the documents conserved are transactions 
involving the bishopric, not directly linked to the activity of 
the palatium. The number of sovereign diplomas issued to 
Tuscan recipients is very limited, with the exclusion of those 
for churches of the bishopric, and imperial abbeys: public 
concessions were generally mediated by the marquises, and 
were of an oral and precarious nature (Bougard 2013a; 
Collavini, Tomei 2017).

In the archives of Lucca and Pisa there are only slightly 
more than 10 notitiae and brevia referring to judicial sessions 
that took place in the ducal curtis, and later the imperial 
palace, between June 25 847 and July 1077. These sources 
constitute the first and last references to the public residential 

4 ASDL, ACL, D, E 29 (ed. Guidi, Parenti 1910-1939, n. 492).
5 ASDL, AAL, D, * M 74; ASL, D, S. Ponziano, 1099 (ed. Goez, Goez 

1998, nos. 51-52).
6 ASL, D, S. Giovanni, 1197 novembre 13.
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fig. 1 – Seats of power in Lucca during Early and High Middle Ages.

complex 7. The placitum reports begin with a description of 
the scene where justice was publicly enacted: the place, the 
judicial bodies, and participants at the meeting. Historians 
have observed the Gerichtsort with great attention (Keller 
1969; Heil 2016), because the choice of the forum, often 
determined by the identity of the presiding authorities and/
or the parties themselves, could also reflect the relations of 
power in the civitas, constituting a good indication of political 
changes. In that respect, the members of the audience pro-
vide an excellent insight, allowing us to see eminent sectors 
of society in Lucca, and more widely in Tuscany, in action 
(Castagnetti 2017). However, these reports were not de-
signed to offer a global description of the palace, and are only 
of relative use in reconstructing the form and structure of the 
residence of public representation. They give a sequence of 
partial snapshots which it is hard to reassemble in a coherent 
picture. The palace appears to have had a large room on the 
ground floor (sala terrestile), enlarged by a portico. It also 
had a large heated room (caminata), and a two storey loggias 
(laubia longanea) housing the chapel of S. Stefano in Palatio. 
The relationship, or possible correspondence, between these 

7 ASDL, AAL, D, * G 22, † N 62, * H 99, * K 35 (ed. Chartae Latinae 
Antiquiores, v. 79, n. 21; v. 80, n. 26; v. 81, n. 20; v. 85, n. 21), * H 71, * O 24, 
† O 34, † O 72 (ed. Manaresi 1955-1960, nos. 141, 340, 376, 395, 406), ACB, 
D, Z 227 (ed. Volpini 1975, n. 39); ASDP, AAP, D, 171-172 (ed. Ghignoli 
2006, nos. 174-175), ACP, D, 8 (ed. Volpini 1975, n. 10). For a useful review 
of the placitum reports for Tuscan recipients, see Bougard 2013b. Cf. also the 
placitum for the bishopric of Reggio (ed. Manaresi 1955-1960, n. 152).

buildings is not clear. Finally, near S. Stefano there was the 
actual palatine chapel, S. Benedetto in Palatio, now known 
as the church of the Crocifisso dei Bianchi, opposite via della 
Rotonda, because of its peculiar curved shape.

Although the documentary traces are too fragmentary 
to put forward a proposed overall reconstruction which is 
anything other than impressionistic, the architectural spaces 
illuminated by the judicial documents as the public setting 
for meetings and the places where power was exercised, can 
be further interpreted thanks to the general model proposed 
by François Bougard. Early medieval public palatia in the 
Italic kingdom were usually composed of a two-storeyed hall 
with an apse, preceded by towers and embellished by one or 
more porticoes (laubiae). An eminent archetype is the pala-
tium of Theoderic in Ravenna, as represented in the mosaic 
of S. Apollinare Nuovo. Its design was copied, in simplified 
form, by Charlemagne for Aachen (Bougard 1996). The 
aforementioned architectural features could be combined in 
various ways, giving rise to a common, distinctive language 
for this type of buildings. One characteristic feature was the 
tower, a manifestation visible from a distance, which had 
a defensive and a propaganda function. There were three 
solutions. As in Ravenna, the towers could give the facade 
a monumental appearance, and be placed symmetrically in 
association with the covered gallery endowed with a tympa-
num. Otherwise, they could be connected to the main hall, 
ensuring access to the floor above. Finally, they could stand 
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fig. 2 – The illustration to Psalm 
51 (Quid gloriaris in malitia) in 
the Utrecht Psalter.

alone, often near a chapel, housing on the first floor the room 
reserved for the political authority (Noyé 2012). Even more 
distinctive is the portico/loggia (laubia) delimited by rows 
of columns or wooden uprights. In light of its systematic use 
as a meeting-place in the placitum reports, this can justifi-
ably be seen as a sort of ‘temple of iustitia’, where power was 
publicly made manifest, and was administered, at least since 
the Carolingian period (Bougard 1995, pp. 209-218). This 
space was open on at least one side, so as to ensure visibility 
of, and public knowledge of, collective events which could 
take place inside, or in the space immediately in front of it, 
and thus at all times of year. At times it played host to as-
semblies also in its most minimal and stylized version: the 
pergola of an orchard.

Laubiae begin to be attested as of the mid-9thc, during 
the reign of Lothair I, in placitum reports. Mentions increase 
significantly in number in the 10thc, and in the 11thc they are 
also mentioned as a place for the rogation of private charters. 
They are found in all the structures situated in the public 
sphere, that embodied the palatium itself, and where the 
highest authorities, having coercive potestas, resided. Some 
examples are the holy palace in Pavia, the palace at St Peter’s in 
Rome, the ducal and comital curtes, and later also those of the 
bishop and those belonging to the great imperial abbeys, both 
in towns and in rural areas. One example is Bellano, a curtis 
of S. Ambrogio in Milan, on the bank of the lake of Lecco 
(July 905). A laubia could be associated with a large hall, or, 
in the case of the Archbishop of Piacenza’s residence (Sep 30, 
990), with a tower (Miller 2000, pp. 62-64). In general, it 
was two-storeyed, and acted as a link between several rooms, 
crossing a courtyard or garden with trees (brolium). Usually, 
palaces had more than one. Therefore further specification 
was made in the sources. Thus, mention is made of a laubia 
maiore, a laubia rotunda, or one of elongated shape like a 
gallery, as the laubia longanea of Lucca 8. It is not known how 

8 See the following sample of documents: Manaresi 1955-1960, nos. 67 
(Milan), 99, 107 (Piacenza), 111 (Rome), 117 (Bellano, Lecco), 122 (Pavia), 125 
(Verona), 141 (Lucca), 181, 212 (Piacenza). In addition to the loggia, the first-

common these structures were in the kingdom of Italy in the 
period prior to their appearance in the placitum reports in 
the days of Lothair I. The picture is heavily affected by the 
structure of the sources. To stay within the context of Lucca, 
as mentioned previously, there are no references to the ducal 
curtis earlier than the mid-9thc, when judicial records become 
more numerous and more detailed in indicating the sites 
where the assemblies took place. Also unknown is the date 
of construction of its loggias. The longanea is first mentioned 
in the time of King Hugh of Provence (March 25, 941) 9. It is 
no coincidence that, given the fact that the preserved docu-
ments mainly spoke about the bishop’s activity, the laubia 
located in the brolium near the walls of the mother church 
of S. Martino appears first (May 19, 902) 10.

Just a brief mention of the possible role of the laubia in 
the iconography of early medieval power, an issue which 
deserves further, specific analysis. Aware of the difficulty 
in identifying specific architectural features in illuminated 
manuscripts, and in artistic scenes in general, features which 
can be identified as loggias are to be found in many depictions 
in the Carolingian and Ottonian periods. These contribute 
to the construction of the typical image of the early medieval 
sovereign: seated on a throne, with the attributes of his au-
thority, or in the act of passing judgment, surrounded by his 
aristocratic retinue, armed. Sometimes he is shown mirroring 
the image of Christ the Judge, seated and surrounded by his 
advisers. One emblematic example, packed with meaning, 
is the illustration which accompanies Psalm 51 (of David), 
which recalls the bad advice that Doeg the Edomite gave to 
King Saul, in the Utrecht Psalter (Cod. Rhenotraiectinae I, 32, 
fol. 30r). It was produced in Reims at the time of Archbishop 
Ebo or his successor Hincmar, in an environment familiar 
with the court and its hidden dangers: both were involved 
in court infighting which perturbed the final years of reign 

floor solarium can also be considered a feature of the topography of power in 
the Carolingian age, cf. Bianchi 2012; Hodges 2016.

9 ASDL, AAL, D, * H 71 (ed. Manaresi 1955-1960, n. 141).
10 ASDL, AAL, D, † N 54, * H 40 (ed. Manaresi 1955-1960, n. 116).
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of Louis the Pious (Jaski 2016). Seated outside an elongated 
architectural structure with columns and a gable, and sur-
rounded by his advisers, the King listens to the accusations 
that led to the killing of the priest Achimelech and his family, 
charged with having provided shelter for David. Both the 
advisers and the accuser are dressed and armed in accordance 
with the classic military garb of the early medieval aristocracy, 
with a brooch that would pin the cloak at the shoulder, and 
holding a spear. David, who would replace Saul as the new 
King, holds a razor, a metaphor for Doeg’s sharp tongue, and 
addresses the celestial court, depicted as a mirror image of 
the earthly court (fig. 2).

Justice did not always reign in the loggia, despite the 
ideological setting and the moralizing rhetoric promoted 
by the great intellectuals of the Carolingian era, which set 
out to present the sovereign as Christ’s deputy on earth, 
responsible for the correctio and the safety of his people. In 
a society with an increasingly hierarchical structure, and 
increasingly polarized between pauperes and potentes, the 
people who resided in the palace and assisted the authori-
ties in assembly decisions often only considered their own 
interests, or those of their friends and clients, rather than the 
common good (Devroey 2006; De Jong 2009; Wickham 
2009). If the Emperor wanted to remain on the throne and 
not follow the fate of Saul, but instead the fate of David, he 
had to listen to the right advisers (the Archbishop of Reims 
himself could be an example), acting in accordance with the 
teachings of the Holy Scripture. For that matter, the darker 
side of the laubia, as remembered in the English word lobby, 
casts a long shadow still today.

3.2 Archaeological sources: some preliminary facts

I shall now move on to the other material sources from 
Lucca – non-written sources – relating to the suburban public 
court. There is little available evidence. The scant archaeo-
logical information regarding the marquis’ palace in Lucca 
reflects the state of research in Italy on the archaeology of the 
seats of power. As Ghislaine Noyé recently remarked, Italy still 
seems to be slightly behind in this field, compared to France 
and Germany, where for at least two decades now large-scale 
research projects have been started on palatial residences, both 
in urban and rural contexts (Renoux 2001; Ehlers 2002; 
Noyé 2012). This appears evident from the list of those at-
tending the recently published Istanbul conference, dedicated 
to the issue of palaces using a comparative approach, and 
considering a long time period (Featherstone et al. 2015). 
The situation in Italy is marked, particularly, by primary 
attention given to urban contexts: in the last 15 years, this 
branch of studies has seen the contribution, in particular, of 
Andrea Augenti and Enrico Cirelli, dedicated to the palatia 
of Rome and Ravenna (Augenti 1996; Cirelli 2008).

In recent years, in Lucca, emergency excavations and 
preventive interventions carried out by Giulio Ciampoltrini 
and Elisabetta Abela in the south-western area of the city, 
between the early medieval walls and the modern-day outer 
wall, have brought some information to light. The areas 
explored are situated at the corner between Piazzale Verdi 
and Via San Paolino, opposite the Crocifisso dei Bianchi 
church, inside the former Manifattura Tabacchi, and in the 

area of the cloister of the monastery of S. Domenico. Here 
burials emerged which are possibly associated with a large 
cemetery area which developed between the 6th and 7thc, 
and early medieval structures, built using naturally-rounded 
stones and roughly-hewn blocks of stone, which can possibly 
be referred to the palace (Ciampoltrini 2011, pp. 54-55, fig. 
52; Abela et al. 2015, pp. 77-78). Romano Silva had already 
noted that a capital bracket reused at the end of the 1500s 
in a building close to the church of Crocifisso dei Bianchi 
may have come from the laubiae of the marquis’ residence. 
On the basis of its iconography and execution, this capital 
seems to date to the 8th-9thc (Seidel, Silva 2007, fig. 208). 
In the hope of being able in the future to have results from 
a more extensive excavation, these remains, still fragmentary 
and episodic, nevertheless confirm the importance of the 
complex, suggesting it may have been used in the Gothic 
and Lombard times as a ducal residence, and highlight its 
archaeological potential. For that matter, the dismantling of 
the palace structures around the year 1080 could be useful 
for dating purposes, ‘freezing’ the deposit.

3.3 Antapodosis: a boundless treasure

Accordingly, to increase our knowledge, it is necessary to 
look outside Lucca itself, seeking other evidence. There is a 
famous description of the Lucca’s court in one of the ‘master-
pieces’ of 10thc medieval Latin literature: the Antapodosis by 
Liutprand, Bishop of Cremona. The Bishop gives an exem-
plary picture of the palace, when narrating Louis III’s passage 
through Lucca (Antapodosis: II, 38-39). The episode can be 
dated to around the year 900, when the sovereign, invited 
to the Kingdom of Italy by the Marquis of Tuscia Adalbert II 
and by his wife Bertha, of Carolingian descent, was travelling 
to Rome to receive the imperial crown. Liutprand’s account, 
written about half a century after the event took place, em-
phasizes the Marquis’ honour (dignitas) and wealth, and the 
magnificent splendour of his residence (domus) in Lucca, 
crowded with richly armed aristocrats (milites elegantes). 
According to Liutprand, so great was the power of Adalbert 
II that he alone, among all the princes, was dubbed Dives 
(Antapodosis: I, 40). The court’s proverbial opulence would 
later prompt the envy of the future emperor, condensed in 
the words «… this man (Adalbert) should be called King, 
not Marquis; there is nothing in which he is inferior to me, 
excepting his title alone» (Antapodosis: II, 39). Notoriously, 
walls have ears in any palace. These words, although spoken 
softly, apparently reached the ears of the cunning Bertha, 
leading to a breach of the alliance (fidelitas) between Adalbert 
and Louis. Thus, the Bishop uses two commonplaces to 
explain the break-up of the political axis that supported the 
sovereign, and his subsequent fall.

In order to fully understand this account, it is useful to 
refer to the study of political and social lexicography by 
Germana Gandino regarding the whole of Liutprand’s work. 
Adalbert quintessentially embodies the concepts of potens 
and dives. In Liutprand, the former term always has the 
status of an attribute, and is never a noun. It is an adjective 
describing a quality that secular officials had when holding 
public office, and is used for people of the recent past, such 
as the Marquis; among contemporary figures, it only suited 
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Emperor Otto I, Liutprand’s patron. Adalbert’s praepotentia 
was manifested visually in the extraordinary splendour of his 
residence, in the presence of a large armed retinue which was 
expensively maintained (in line with Gandino, I believe that 
this is the right nuance for the expression milites elegantes), in 
the observance of an excessive lifestyle, which was more than 
suited to his actual public position. Power could be measured 
externally by noting clothing, armour and precious orna-
ments, instruments of social distinction and also of personal 
identification, which were the means of ostentatious display 
and gifts in the palace 11. In their elegant residences, the great 
aristocrats who were players in the public sphere, in line with 
the court habitus, gave hospitality and handed out gifts to 
amici and milites. Indeed, in what is an important problem, 
wealth had to be possessed with generosity, and socialized 
(Gandino 1995, pp. 81-89). To return to Liutprand’s narra-
tion, Louis’ envy and concern was aroused not so much by 
the quality of the things that he saw in Lucca, which were 
fitting for a princeps of the kingdom, but their quantity, 
regarded as excessive.

This is the only mention of Lucca in the Antapodosis. 
The city and its palace appear in this passage in the form 
of metonymy. After taking power in Pavia and visiting the 
whole of Italy (in other words the northern part of the 
kingdom), Louis decides that he also wants to see Tuscia. 
Travelling to Adalbert’s suburban residence means visiting 
the region (Antapodosis: II, 38). In this work, Tuscia is often 
called a provincia: in other words it is a district perceived as 
‘other’ than the kingdom, with its own peculiar physiognomy 
(Gandino 1995, pp. 252-253). As the seat of the comital 
office of the first members of Adalbert’s dynasty, heirs of the 
Lombard ducal tradition, Lucca is the heart of this political 
and territorial body. Lucca’s centrality also emerges from the 
episode analysed above: for Liutprand, the palace of Lucca is 
Tuscia. However, this bold statement somehow conflicts with 
the traditional interpretation given to another passage in the 
same work (Antapodosis: III, 16). The narration of the advent 
in Italy of another Provençal prince, Hugh, during the year 
926, runs as follows: Hugh, count of Arles, swiftly crosses 
the Tyrrhenian with divine help, which causes favourable 
winds to blow. He disembarks at Alfea, «hoc est Pisam, quae 
est Tusciae prouinciae caput». This identity is immediately 
underlined by Liutprand with a direct quote from Virgil: 
«Alpheae ab origine Pisae» (Aeneid: X, 179).

Almost without exception, historiography has translated 
the term caput as main city, often in such a way as to under-
score the emerging role of the city of Pisa in the 10thc, thanks 
to its maritime status. This is in line with the triumphalist, 
eulogizing tone of 12thc Pisan narrative sources, and in order 
to underline the beginnings of its antagonistic dynamic with 
regard to Lucca, the former ‘capital’ of the March which, in 
the Tuscan medieval grand narrative, would later be joined 
and eventually overtaken by Pisa and Florence (Salvatori 
2002, p. 25; Savigni 2005, p. 689). According to Andrea 
Puglia, the expression was designed, for example, to ennoble 
the city, an important Mediterranean harbour, because it was 

11 Antapodosis: I, 23, II, 62, IV, 12. Cf. Waltharius: 308-311, 555-558, 
1269-1272.

the location preferred by the future sovereign for his arrival, 
and for meeting the magnates of the realm. This allegedly 
took place in opposition to Lucca, more closely controlled by 
Marquis Guy (Puglia 2002, pp. 684-685). However, there is 
no reason to doubt either the Marquis’ full control over Pisa, 
the main Tuscan port, or, in that juncture, the Marquis’ full 
support for Hugh, his half-brother (Chiesa 2015, p. 472).

Liutprand is not contradicting himself here. The inconsis-
tency in the two passages of the Antapodosis is, in my opinion, 
only apparent. Indeed, the difficulties are resolved if, on the 
one hand, one notes the account of Hugh’s arrival by sea in 
light of the literary model that explicitly inspired it, and, on 
the other hand, if we reflect on the many possible meanings 
of the versatile word caput. In a side note to a study on a 
different issue, Reginald Grégoire justified the expression 
by reference to Pisa’s antiquity, and the reference to Virgil 
(Grégoire 1990, p. 2). Although Liutprand uses the term a 
short time earlier for Pavia, in the sense of the main city in 
the kingdom (Antapodosis: III, 8), here it most likely stands 
for starting point, the point of origin in the geographical sense 
(the sea is the privileged means of accessing the region), and, 
even more so, in the genealogical sense. This is the meaning 
given to it in the lines of the Aeneid dedicated to the god of 
the river Tiber (Aeneid: VIII, 65), and, above all, in those 
dedicated to Mantua, Virgil’s birthplace founded by Ocnus, 
of Etruscan-Theban blood (Aeneid: X, 203). This same pas-
sage is found next to the lines regarding Alfea, in a list of 
the glorious cities which were the origins of Aeneas’ allies 
in the final fight against Turnus. Liutprand’s tale dwells on 
the mythical genesis of Pisa, and on its epic age, of Virgilian 
memory 12. It does not aim to point up any supposed political 
supremacy in Tuscia, but rather to mark the illustrious past 
of the place from which Hugh (at whose court the writer 
himself had served in his youth) began his Italian adventure 
(Giovini 1997, pp. 108-118).

3.4 Ruodlieb: the daydream of every court knight

We get an unprecedented insight into court life in Lucca 
and its exemplary status in the ‘European’ panorama, if 
we turn our gaze even further away, beyond the Alps. The 
Ruodlieb is a poem composed in the full 11thc in Leonine 
hexameters, taking its name from the hero in the story that 
is narrated. This fragmentary work was rediscovered at the 
beginning of the 1800s on parchment, used as part of the 
bindings of codices at the imperial abbey of Tegernsee, specifi-
cally the Cod. Lat. Monacensis 1946. The latter also contains 
interesting riddles and epigrams. The text was probably 
produced in the same Bavarian monastery, refounded by 
Otto II and firmly inserted in the palatium orbit. Regarded 
as the first novel in verse in medieval Europe, it has often 
been seen as the precursor of courtly-chivalric narrative. 
However, there are grounds for believing that the Ruodlieb 
does not describe the dawn of a new age, but rather the de-
cline of the Early Medieval, ‘public’ period. In the words of 
Chris Wickham: the extinction of “the inheritance of Rome” 
(Wickham 2009).

12 Regarding the legendary origins of the city of Pisa and its ancient legacy 
cf. Campopiano 2005; Meo 2014.
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I will set out from certain observations already made, in 
2003, by its editor, Roberto Gamberini. Although in his 
subtitle the scholar describes Ruodlieb as the “first courtly 
hero”, he notes in the introduction to the volume that the 
poem is an isolated phenomenon: there is no continuity, but a 
clear breaking point with the following tradition (Gamberini 
2003). Following Dennis Kratz, amongst others, it is perhaps 
more useful to seek parallels with epic poems from the previ-
ous two centuries, especially the Waltharius, the context of 
production of which was recently the subject of an in-depth 
study by Anne-Marie Turcan-Verkerk, and the Gesta Ottonis 
imperatoris by Roswitha, the canoness at the imperial ab-
bey of Gandersheim (Kratz 1977, 1987; Turcan-Verkerk 
2016). Moreover, there are substantial thematic differences 
compared to the courtly-chivalric romance (Gamberini 
2003). With a typical expedient from heroic poetry, the 
skilled mixture of idealism and realism, the author wants to 
place the legendary feats of the protagonist against a realistic 
backdrop, in order to give to the tale the force of an exemplum. 
The world described by the Ruodlieb is fairly different from 
that described by the romances of the chivalric cycle. The 
eponymous protagonist does not primarily devote himself to 
war, but is depicted rather as an operator of peace on behalf 
of the King with whom he collaborates, whose values he 
shares, and whose models he reproduces. Ruodlieb and his 
King, explicitly called the vicar of Christ (Ruodlieb: IV, 154), 
follow the same ethics, marked by hospitality, generosity and 
clemency, honour and loyalty, with the aim of bringing har-
mony and peace. In accordance with the speculum principis 
offered by the good Christian King, the knight can thus ac-
complish his destiny and crown an existential trajectory, all 
inscribed within the public setting, becoming King himself 
in turn. The poem presents a harmonious image of society. 
At the top there is the King; the Church stands alongside 
him, and constitutes almost an ‘apparatus of the state’; the 
groups marked with social distinction, including the lesser 
rural élite, reproduce on a small scale a royal court. Within 
the narration, great attention is given not so much to battle 
scenes, but rather to solemn ceremonial events: arrivals and 
departures, awakenings and dressings, banquets and assem-
blies. Much space is also reserved for forms of gift-giving, as 
an instrument of social and political connection based on 
the principle of reciprocity, in the three different phases of 
Mauss’ circuit: giving, receiving, and reciprocating. More 
generally, life is measured out in public moments: assemblies 
and convivial events. In these passages, embellished by de-
tailed descriptions of objects given and displayed, the author 
shows direct knowledge of court rituals.

In the last two decades of the last century, Karl Leyser and 
Timothy Reuter made great use of the poem, regarding it as 
a crucial source for understanding society and its representa-
tional models in the 10th and 11thc (Leyser 1982; Reuter 1991, 
pp. 221-229). More recently, other medieval scholars, all writ-
ing in German, have made use of the Ruodlieb (Weinfurter 
1991, p. 85; Althoff 1997a, p. 144; Id. 1997b, p. 293; Id. 
2003, p. 106; Wolfram 2000). What emerges is a consistent 
picture that can be summarized as follows. Produced within 
the palace circle by an individual who had a good knowledge 
of the Spielregeln of the imperial court, the text would offer 

an insight into the aristocratic lifestyle and mentality in the 
days of the Ottonians and the first two members of the Salian 
dynasty, showing on the one hand the ideological context 
that ensured that imperial power had consensus and legiti-
macy, and, on the other hand, the concerns and daydreams 
of the milites. The source can be used retrospectively, rather 
than projecting it forward towards the Central Middle Ages. 
There are no few similarities between episodes narrated in 
the Ruodlieb and famous events in Ottonian political history, 
handed down in other accounts. Central features are the 
ideal of peace and the urging for moderation in the exercis-
ing of potestas, principles very dear to Henry III’s entourage. 
Beneath the rhetorical court veneer, there is a palpable effort 
on the part of the sovereign to bring harmony to a society 
which was increasingly violent and unruly, marked by the 
insolence of the great, who fought amongst themselves for 
power. Just a few brief mentions of the main features of the 
aristocratic profile that have emerged from studies on the 
Ruodlieb: the poem attaches great importance to habitus, 
rather than to ancestry. One can be a member of the nobiles 
by birth, but more importantly this status is to be shown 
every day: through honourable conduct, service at court, 
magnificence and munificence. As for family institutions, 
scholars have underlined the fragility of mechanisms for 
hereditary transmission, these being the object of political 
negotiation, and the primary role of women in their role as 
wives and mothers.

The use of this source, as stated above, has been largely 
confined, as well as to philological studies and histories of 
middle Latin literature, to German scholarship or studies of 
the German kingdom. The court at which Ruodlieb found 
his fortune, located in a fabulous utopian Africa (Ruodlieb: 
XIII, 42, 47; XVI, 5), the medieval “land of gold” par ex-
cellence (Insoll 2003), constitutes, however, an idealized 
type which Tuscia, with its peculiar characteristics, can be 
identified with more closely than other places. At the time 
when the Ruodlieb was composed, the March, ruled by the 
Canossa-Lorena family, stood out as a region where there was 
indeed an authority which still governed effectively according 
to ‘traditional’ and public forms. Indeed, it was positioned 
within the same, broader political and institutional context 
as Tegernsee Abbey: the empire. The rift between Countess 
Beatrice, the mother of Matilda, and Henry III, which was 
never really healed, took place in the 1050s (Ronzani 2012). 
It was not just a case of vague similes. The general model 
presented in the poem of a political and social institution 
based around a splendid court which functioned perfectly 
has, in two passages, specific points of contact with Lucca and 
the March of Tuscia. In one instance, the reference is explicit.

The protagonist, Ruodlieb, is a knight (miles), who is 
nobilis by birth and by habit. He places himself at the service 
of other, more powerful notables (domini) in order to obtain 
beneficia and honores (power and prestige). Initially, he gives 
help in warring feuds, and in hunting, and gives advice in 
political affairs. Not having received from his patrons what 
he would have been worthy of, and since he had attracted 
many enemies owing to his service, he is forced to leave his 
home (domus), giving it up to his mother’s care, in the hope 
of finding someone powerful elsewhere to serve, and someone 
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more generous. Once in a foreign land, he becomes a travelling 
companion and friend to the royal huntsman. Thanks to this 
companion, he is able to introduce himself at the court of the 
King of the Africans. The King accepts his gifts, and welcomes 
him into his entourage, which he remunerates boundlessly 
(Ruodlieb: I). I note, incidentally, that his relationship with 
the huntsman and the King are based on reciprocity, symbol-
ized by handshakes, exchanging kisses and/or gifts, and not 
coloured by purely feudal-vassal overtones. Rather, the author 
draws on the lexicon of friendship, of societas, and patronage.

Thus, Ruodlieb finds at court the ‘Eldorado’ of every miles 
elegans: he manages to gain the favour of the King, who is 
generous and just, distinguishing himself and serving him 
faithfully first as a fisherman and huntsman, and later as a 
commander and ambassador (Ruodlieb: II-IV). After ten 
years of honourable service, he decides to return home, at 
the request of his former domini and his mother. When the 
time comes to bid farewell, the King of the Africans dispenses 
advice and gives the knight precious gifts – in accordance 
with the etymological meaning of the Italian and Spanish 
term “regalo” – which are minutely described (Ruodlieb: V, 
308-391). This list, one of the passages in which the author 
shows off his experience of courtly circles, has allowed schol-
ars to circumscribe the date of the poem. Hidden within 
silver recipients, Ruodlieb receives Byzantine coins, identifi-
able as those struck by Emperor Romanos III (1028-1034), 
whose daughter was betrothed to Henry III, brooches and 
jewels of specific appearance. Both these items – in the case 
of the brooches we can say there is a close analogy, rather 
than an exact correspondence – have been found in the 
Mainz Treasure of Empress Gisela (1027-1043), mother of 
Henry III (Gamberini 2003). Thanks to archaeological and 
documentary sources, these objects can be traced in the same 
decades in Lucca and Tuscia.

In the Colline Metallifere Grossetane, excavation of the 
church of S. Nicolò in Montieri, probably built on fiscal 
land in the first 40 years of the 11thc, yielded an extraordinary 
object, recently studied by John Mitchell. This is a large and 
sumptuous, disc-shaped, gold brooch. It has filigree decora-
tion and is adorned by a garnet, amethysts, and opaque glass 
beads. It was placed in a cavity cut by the stratum where the 
building’s foundations were later created. The building itself 
has a highly original six-apse design. The Montieri brooch is 
an object of valuable workmanship, commissioned by persons 
of high social status, and it has numerous parallels in icono-
graphic sources. Brooches of this sort are associated with the 
highest spheres of power, both secular and ecclesiastical, in 
Germany and Italy in the late Ottonian and Salian period. 
They are found in many representations of both men and 
women. In the case of men, the brooches pinned the cloak 
at the right shoulder, while in the case of female figures the 
brooch was used below the chin, to cover the chest. However, 
there are few surviving examples comparable to the Montieri 
brooch in terms of size and quality. The first parallel is the 
great brooch from the Mainz treasure, a piece of jewellery 
made for the imperial court in the first few decades of the 
11thc (Bianchi et al. 2014).

From this date onwards, and for around a century and a 
half, brooches and other gold and silver objects (containers 

and goblets, seal moulds, jewellery), weapons and items of 
clothing, appear in large numbers also in private documents, 
mainly in the areas of Lucca and Pisa. In many cases they rep-
resented a compulsory counter-gift (launegild). In Lombard 
law, an object of value, used to strengthen the legal force of 
donation acts, since every transaction had to feature some 
aspect of reciprocity. Chris Wickham has recently returned 
to this. In the very first years of the 11thc, quite suddenly these 
objects (species) enjoy excellent visibility in documents, since 
they are used as a means of remuneration (meritum) also for 
sale transactions, as well as for charters of gift, promise, refu-
tation and investiture. This aspect was studied some decades 
ago by David Herlihy and Gabriella Garzella, with differing 
results, and deserves to be taken further, in view of the vast 
spread of the phenomenon (Herlihy 1957, 1973; Garzella 
1979; Wickham 2010). In Lucca, for example, nearly 90% of 
sales during the 11thc saw the use of species instead of money 
– the first mention is on March 8, 1002 13. Here I will only 
make a few preliminary observations, in light of the parallel 
with the Ruodlieb, and the archaeological findings from the 
church of S. Nicolò.

The use of gold and silver artifacts in transactions, to seal 
socio-political and economic relations, harks back to court 
procedures which are modelled in the poem. These are clear 
correspondences between the objects donated to the knight 
by the King of the Africans and those which appear in Lucca 
as forms of remuneration in charters: particularly brooches 
(nuscae) and gold bezants. Bezants are documented, more-
over, as a meritum in a judicial act by Countess Matilda, 
drafted at the curtis of Pappiana on June 21, 1077 14. In the 
course of the 11thc, these objects were circulated widely in 
Tuscia, but they were especially concentrated at the palace: at 
the marquisal curtes, both urban and rural, they were redis-
tributed and displayed. The Montieri brooch itself conveys 
blatant ostentation of status and power in a public context. 
Its interment constituted an important moment in the ritual 
of the building of the church, built on fiscal soil, probably 
in what was a joint operation involving the marquis and the 
Bishop of Volterra, Gunfrid, who was close to the imperial 
court (Collavini, Paganelli, Tomei forthcoming). The 
brooch may have sealed, as launegild, the act of endowment, 
legitimizing a relationship which touched upon the other-
worldly sphere. Although details of the ritual of the delivery 
and deposition of the jewel escape us, it is clear that we are 
looking at an Inszenierung which betrays surviving older 
customs. In the case of the church of S. Nicolò, the offering 
of a valuable object, of great social and economic value, and 
the surrender of it, constitutes the link point between two 
consecutive ways of publicly expressing eminence in relation 
to the afterlife: burial with grave goods being replaced during 
the first part of the 8thc in the Lombard kingdom, by the 

13 In the timespan ranging from 1000 to 1096, out of 269 sales no fewer 
than 241 have a meritum (the figure is above 89%). If we narrow our view to the 
last three quarters of the century, the percentage rises to above 92% (225 out of 
244 charters). This figure is rounded down: the figures to not take into account 
two sales of uncertain date, although they can probably be dated to the 11thc.

14 ASDL, AAL, D, † C 15 (ed. Goez, Goez 1998, n. 22). Regarding the 
use of golden nuscae, see for example ASDL, ACL, D, E 42, E 52 (ed. Guidi, 
Parenti 1910-1939, nos. 80, 97); ASL, D, S. Ponziano, 1012 dicembre 21 (ed. 
Degli Azzi Vitelleschi 1903-1911, n. 35).
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foundation and endowment, pro anima, of ecclesiastical and 
monastic institutions (Innes 2000; Bougard, La Rocca, Le 
Jan 2005; Collavini 2007).

We now return to the story narrated by the poem. Laden 
with gifts, Ruodlieb sets off on his journey, bidding farewell 
to his friend the huntsman. After the death of a new red-
haired fellow traveller, who rode with him, systematically 
contravening all the King’s advice, Ruodlieb by chance meets 
his nephew, with whom he continues his journey (Ruodlieb: 
VI-IX). The two knights are then given hospitality in the 
residence of a domina, where they display refined clothing 
(Ruodlieb: X, 113-122). This is one of the frequent descriptions 
of clothing, instruments, and accessories in the work, added 
to give a touch of realism to the epic tale. Ruodlieb’s legs, one 
reads, are bound in bandages from Lucca («ligaminibus de 
Lukka»), and he wears small silk shoes («calceolos sericatos») 
laced with silken strings («corrigiis … sericosis»).

The poem thus makes explicit mention of an article that 
was so famous and widespread among knights of the empire 
to be, in the full 11thc, a ‘typical product’ of Lucca, well suited 
to a miles elegans who has served at the perfect court of the 
King of the Africans. Indeed, silk-weaving skills were main-
tained in Lucca, exceptionally, for the post-Roman West. 
Lucca’s production, unable to compete with silk from the 
East, focused on bands twisted around the legs (guindangas-
sia), a characteristic item of aristocratic clothing in the West. 
It therefore filled a ‘gap in the market’ (Tomei forthcoming). 
In this case, too, the comparison with other documentary 
sources is fruitful. Silk bands from Lucca are known from 
accounts thanks to which it has been possible to circumscribe 
their context of production and circulation. These guindan-
gassia are mentioned in early 8thc Rome papyruses copied by 
Cardinal Deusdedit in his Collectio Canonum (last quarter of 
11thc), and in 9thc charters from Lucca, as accessories for gar-
ments made from silk interwoven with mohair, always with 
reference to the monastery of S. Pietro in Cortina, also called 
Bellerifonsi 15. Together with S. Maria in Palatio, this was one 
of the ecclesiastical buildings that surrounded, like a crown, 
the royal curtis within the city walls. Replaced at the turn of 
the 10thc as the public residence by the suburban palace, as 
mentioned earlier, it remained the artisanal, productive and 
commercial centre of Early Medieval Lucca. The mint stood 
here, and we find the toponym Fisila (from pisele, or textile 
factory), and craftsmen are mentioned who were specialized 
in the production of weapons. There were also places where 
it was possible to buy or exchange objects as well as getting 
coins (stationes, mercata et banchae) 16. Places where precious 
clothing was produced, often made even more precious by 
gold and silver thread, and where ornate metal objects were 
made, also richly decorated, were often associated with places 
of public power where aristocratic demand was concentrated. 
These were luxury goods in many cases conveyed through 
gift mechanisms, used as a means of remuneration at vari-

15 ASDL, AAL, D, †† O 1, †† F 21 (ed. Chartae Latinae Antiquiores, v. 79, 
n. 5; v. 82, n. 40), †† N 65 (ed. Tomei 2012, p. 601); Wolf von Glanvell 
1905, pp. 353-354.

16 ASDL, AAL, D, * F 16, †† S 24 (ed. Chartae Latinae Antiquiores, v. 86, 
nos. 8-9), †† N 65 (ed. Tomei 2012, p. 590); Wolf von Glanvell 1905, pp. 
353-354; Martin 2015, v. 3, n. 449.

ous levels of society, according to practices which were well 
established at court 17.

The Ruodlieb, in conclusion, mirrors, by means of an ex-
emplary speculum, some of the dynamics of the workings of 
the palace at Lucca, and transmits, just like the Antapodosis, its 
proverbial wealth. The poem clearly reveals the redistribution 
circuit of movable goods, thanks to which it was possible to 
publicly display a social status of distinction. These were just 
some of the resources which it was possible to have access to 
by gravitating in the public orbit. Luxury articles produced 
and/or donated at imperial courts, both urban and rural, 
under the loggias which played host to banquets and justice 
assemblies, often sealed estate transactions whereby relations 
of a political nature were entered into 18. The main source of 
wealth was land, which the marquis, the main representative 
of the publicum in the region, had in very large amounts. 
The most important system of circulation of resources must, 
accordingly, have involved the extensive fiscal estates, having 
castles, towers and other structures of coordination and trans-
formation; in Tuscia, however, these were granted in the form 
of favours (beneficia), which, in themselves, were precarious 
and could be revoked. These left only fleeting traces in docu-
ments (Collavini forthcoming). Other things which were 
circulated existed on the back of these assets, and intersected 
with them. For that matter, gold, silver and silk could arrive 
in Lucca also thanks to the series of vast fiscal curtes located 
along the Maremma coast, that included lagoons with landing 
points. Furthermore, there is a good likelihood that these also 
served the purposes of the extraction, processing, and supply 
of local raw materials belonging to the public sphere: first and 
foremost salt and iron (Bianchi forthcoming). It was in the 
same decades as when the poem was written that the public 
world in Tuscia began to decline. Accordingly, the connec-
tive tissue which, for centuries, had held together the various 
components of the palatium started to come apart. This was 
the network on which objects such as the Montieri brooch, 
and characters like Ruodlieb, had moved: elegant knights in 
silken raiment who, by serving the public authorities, nurtured 
the ambition of raising their social status.
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Abstract
The aim of this article is to try to build an historical framework by 

which to contextualise the new data offered by the nEU-Med project. 
The areas investigated during the Early Middle Ages were characterized 
by a close integration into the public sphere, coordinated in Tuscany by 
the dukes/marquises of Lucca. The public institutions had a very long 
and exceptional fortune in Tuscany. The political, economic and social 
life still in the late eleventh century was structured by the court and 
by the circuits of redistribution of the material and symbolic resources 
moved by the marquis. Thus, my intent is to shed some light on the 
features of the nerve centre of Tuscan public institutions, the palace 
in the western suburb of Lucca, on the mechanisms that regulate the 
functioning of court life, and on the wide network that connected men, 
things, places and models gravitating in the Tuscan public orbit. To do 
this, I will use sources of difference nature and origin: archaeological 
evidences, parchments and two renowned literary works produced 
outside Lucca, namely Antapodosis and Ruodlieb.
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1. INTRODUCTION

The aim of this article is to illustrate a number of questions 
underpinning one of the main pillars of our project, namely 
the sector involving metallurgical analyses applied to coins. 
As is well known, in the last few decades the development of 
physical and chemical analyses has produced notable results 1, 
in some cases challenging many accepted views over facts 
which could be regarded as given, and even self-evident 2. 
Indeed, our present case could be one of these.

It is worth noting that, thanks to the nEU-Med project, 
it has been possible, also in the case of Medieval Italy, to 
get a programme of analyses under way that is sufficiently 
detailed to start to formulate hypotheses as to the provenance 
of metals used for coinage or which could potentially be used 
for coinage. These different expressions have been used to 
refer to a problem which is always present when these issues 
are addressed, namely the recycling of metal reserves ac-
cumulated over time in different forms. In this connection, 
and especially for Medieval Tuscany, the work of David 
Herlihy and Cinzio Violante was pioneering (Herlihy 1957; 
Violante 1986).
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1 We would like to especially thank dott. Mario Iozzo and dott. Fiorenzo 
Catalli who made available some examples from the National Archaeological 
Museum in Florence, and our colleagues Stefano Campana, Federico Cantini 
and Marco Valenti who directed the investigations which provided many of the 
specimens contained in our sample. Our gratitude also goes to dott.ssa Cristina 
Felici for assistance during the analyses of the coins held at the Museum of 
San Giovanni d’Asso (Pava) and dott.ssa Beatrice Fatighenti for the analyses 
conducted at the Museum of San Genesio (S. Miniato di Pisa). Ever since the 
publication of the volume Methods of Chemical and Metallurgical Investigation 
of Ancient Coinage (Hall, Metcalf 1972) and the series on Metallurgy in 
Numismatics (Metcalf, Oddy 1980; Oddy 1988; Archibald, Cowell 1993; 
Oddy, Cowell 1998), attention to these subjects has continued to increase, 
in line with refinements in investigative methods, cf. Ponting 2012 and the 
bibliographical overviews by Cowell 1986; Gilmore 1986; Oddy 1986a; 
Oddy 1986b; Stos-Gale 1986; Helly 1991; Barrandon, Guerra 1997; 
Cowell 2003; Blet-Lemarquand, Ponting 2009; Blet-Lemarquand, 
Nieto-Pelletier 2015.

2 On the role of silver from Melle in supplying the mints of Aquitaine, cf. 
Barrandon, Dumas 1990: the Melle silver seems to have only supplied some 
mints in Aquitaine and, moreover, it does not seem to reach the mints of other 
Frankish regions.

This part of the project is also aimed at resuming a discus-
sion launched years ago in the framework of international 
research conducted with numerous friends and colleagues, 
some of whom have been as good as to be present at our 
seminar, which focussed upon the identification of silver 
sources in Carolingian Europe (Sarah et al. 2008). It is our 
hope, and in pursuance of that experience, to answer some of 
the remaining unresolved questions regarding Italian mints 
(Rovelli 2004, 2009a; Bianchi, Rovelli 2017).

Thus, in the future, we hope to look again at the 
Carolingian era and to extend the research to the whole 
period covered by the project (7th-12thc). However, at pres-
ent, we will focus attention on the initial results relating to 
a sample of denari datable to the 10th-11thc, minted at Pavia 
and Lucca. In particular, the analyses have focused on some 
examples issued under Hugh and Lothair II (2 examples), 
Otto (I-III), the so-called ottolini (12 examples), Hugh, 
Marquis of Tuscany (1 example), and Conrad II of Franconia 
(5 examples).

Various different reasons justify this initial choice. First, 
it allowed us to have a relatively large number of specimens 
thanks to local archaeological finds and a small batch of 
ottolini from museum collections. In our sample – and un-
like, as we shall see, the picture suggested by archaeological 
finds (Saccocci 2001-2002) – the Lucca mint is the most 
represented. Accordingly, our sample seemed useful for 
starting to identify the initial phases of the influx of silver 
from the Colline Metallifere to local mints. Furthermore, 
the concomitant presence of Pavian denari offered an op-
portunity to check whether the different royal mints used 
different sources of supply.

Moreover, recent studies have proposed a new, convinc-
ing chronology of the ottolini which, unlike the subsequent 
series issued in the name of Henry, are thus easily datable 
(Saccocci 2001-2002; MEC, 12, pp. 38-42). It will be 
interesting, as the research continues, to be able to observe 
the evolution of their intrinsic content, and possibly help 
to specify the phases of the issues in the name of Henry by 
the Lucca mint. Indeed, up until today, tentative classifica-
tions of these issues, which have an immobilized type with 
the monogramme of Henry, have mainly been based on 
a stylistic analysis and a study of the different expressions 
used in notarial documents to describe the denari requested 
in payments: lucenses veteres, boni de argentum, rugi, de 
rigo … (Matzke 1993).

Finally, and this is the fact which convinced us that it was 
advisable to focus our attention on Ottonian coin issues, and 
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on those immediately before and after, one has to remember 
that a sort of monetary reform, geared towards standardizing 
the coin issues of the royal mints, has been attributed to 
the Ottonian dynasty (most probably Otto I) 3. The salient 
features of this monetary reform, which is part of a general 
administrative reorganisation of the kingdom, are known 
thanks to the so-called Honorantie civitatis Papie and, in 
particular, to the Instituta regalia et ministeria camere regum 
Longobardorum. Although the surviving text is datable to the 
11thc, it is thought that the first draft of the Honorantie dates 
to the start of the Ottonian era (Brühl, Violante 1983, 
pp. 80-84; Travaini 1989, pp. 223-232; Matzke 1993, pp. 
138-143; MEC, 12, pp. 30-31).

The provisions which interest us describe the tasks of the 
nine magistri of the Pavia mint, and of the four in Milan, 
which had to make sure that the denari coined at the two 
imperial mints had the same intrinsic content, equal to 10/12 
(de pondere et argento de duodecim in decem), in other words 
around 833/1000. This figure, which seems to be confirmed 
by destructive analyses carried out in the 19thc (Cipolla 
1975, p. 18), but not by tests carried out on some ottolini 
in the Le Puy (Lafaurie 1952) and Fécamp (Dumas 1991, 
pp. 604-607) hoards, will be the point of departure for the 
elementary analyses which we intend to conduct. Neither 
the Lucca mint nor the Verona mint – the latter, moreover, 
being part of the Duchy of Bavaria, and thus in the Regnum 
teutonicum (Matzke 1993, p. 138) – are mentioned in the 
Honorantie, but the instructions addressed to the magistri of 
Pavia and Milan seem to have been received by both, since 
both, after all, were royal mints. On the basis of some tests 
(in turn destructive, and conducted in the 19thc), the denari 
struck by these two mints also seem to have a fineness that is 
consistent with the text of the Honorantie (around 833/1000) 
(Travaini 1989, p. 228 and note 12). By contrast, the in-
trinsic value of the denari in the name of Otto III struck in 
Venice (Saccocci 2009, pp. 141-142 and notes 21-23, SEM/
EDS analyses) seems considerably lower. In all cases, these 
examples are yet to be included in a larger sample.

Meanwhile, a fact that seems beyond question is the large 
increase in the volume of coin issues which took place in the 
Ottonian period. Indeed, the ottolini represent a marked 
change compared to the previous Carolingian issues, and 
constitute the first coin series of the Regnum italicum which 
enjoyed a highly inter-regional circulation (Rovelli 2010; 
Saccocci 2013). The problem of metal supply is thus of 
central importance.

In this connection, Michael Matzke has recently drawn 
attention to an aspect which is only seemingly obvious, 
namely that a regular and abundant monetary production 
cannot exist without an equally regular and intense mining 
activity, despite the possible contribution of recycled metal 
(Matzke 2011a, p. 271). This follows the theme of the mag-
isterial book by Peter Spufford which first analysed, on a 
European scale, the multiple ramifications of that long and 
winding Ariadne’s thread which linked the developments of 

3 Herlihy 1957, pp. 6-7 considers the measures adopted (probably) by Otto 
I as “one of the most important monetary reforms of medieval history»; cf. also 
Cipolla 1975, p. 18; Matzke 1993, p. 138; MEC, 12, pp. 30-31.

the medieval economy to the parallel successes of mining 
activity (Spufford 1988, pp. 74-105). Hence the interest in 
quantifying mining capacity, in following the path of silver 
from the moment of its extraction, and, as mentioned, in 
assessing the role and size of the pre-existing metal stock, 
namely that heterogeneous assemblage, composed of old 
or foreign coins, as well as silver objects – often fragmen-
tary – which late medieval sources call bolzone, bolsone or 
bolsonalia (Finetti 1987, pp. 14-16 and note 2; Baldasarri 
2010, p. 69).

A corollary to these issues are the problems raised by the 
need to assess the role of local powers in controlling the 
production and trade in metals, and, above all, the ability 
of the public administration to manage mineral resources, 
and thus, ultimately, to supply the mints 4. It is needless 
to dwell on the economic interest which derived from the 
control of silver production, and on its political significance, 
considering the repercussions which control of this resource 
had on one of the most significant prerogatives of the public 
authority: namely the production of coins (Matzke 2011b).

Let us reflect, then, above all on the problems rooted in 
the numismatic data by the gaps or by the sharp increases vis-
ible in museum collections and archaeological finds. Several 
studies have recently analysed the activity of mints and coin 
circulation in the period in question. So it is sufficient to 
go back over the facts which are useful for illustrating the 
assumptions and the initial results of the research under way 
(Degasperi 2003; Rovelli 2010; Saccocci 2013).

Numerous factors make Tuscany not only a privileged 
point for viewing the development of mining, but also a 
paradigmatic example of the rate of development of Italian 
medieval coinage. Indeed, Lucca had a leading role amongst 
the mints of Lombard Italy (MEC, 1, pp. 55-73; Pardi 2003; 
Arslan 2011), equal, if not greater, to that of Pavia, the capital 
of the kingdom (Rovelli 2015, p. 489). It was also one of the 
few mints that remained active in the Carolingian period, al-
though, it would seem, only intermittently (Travaini 1989, p. 
226; Matzke 1993, p. 138; Rovelli 2011). As regards Tuscany, 
Pisa and Pistoia, which were opened in the Lombard era, 
closed down. Pisa would only reopen around the mid-12thc  
(Baldassarri 2011, pp. 1027-1036), while Pistoia disappeared 
forever (Villoresi 2011). The presence of a Lombard mint in 
Chiusi was not totally ruled out by Philip Grierson (MEC, 
1, tav. 7), but later there was no further discussion of this 
hypohesis (Day, Travaini 2011).

Moreover, coin production at Lucca, which, along 
with Rome, remained the only mint in central Italy, is at-
tested to, as stated previously, thanks to a few examples. The 
Corpus Nummorum Italicorum only reports a few denari of 
Charlemagne 5 and a denaro of Louis the Pious (CNI, XI, 
p. 60, n. 1, tav. IV, 19). After Louis the Pious, Lucca coins 
seem to break off for around a century (the attribution of a 

4 Salvioli 1901 is still a mine of useful information and interesting sug-
gestions. Regarding Tuscany, cf. Francovich, Wickham 1994; Francovich, 
Farinelli 1994; Wickham 1996. See also the article by S. Collavini and G. 
Bianchi in this volume.

5 CNI, XI, pp. 9-18; no. 8 is regarded as a denaro, but the legend flavia luca 
suggests that it is a tremissis with a very low level of fineness. MEC, 1, p. 208 
notes the Anglo-Saxon influence on Lucca coin types, and stresses the rarity of 
the issues of Charlemagne from the Lucca and Pisa mints.
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denaro to the years of Lothair I is uncertain 6). They resume 
with Hugh of Provence, associated with his son Lothair II 
(931-947) but, on the basis of the data currently available, 
their volume still seems to be very limited. Only one speci-
men is mentioned in the Corpus nummorum italicorum (CNI, 
XI, p. 61, n. 1, tav. IV, 21), and the two examples present in 
our sample, found in the excavations at Vetricella, are from 
the Pavia mint. It was only over the course of the second 
half of the 10thc that the activity of the mint becomes more 
regular, although the volume of its issues continues to be low 
(Matzke 1993, pp. 138-143).

To date, archaeological excavations have not brought 
substantial changes to the panorama which we have outlined 
thus far, especially on the basis of examples held in museum 
collections. In 2013, the coins of the Regnum Italiae found 
in Tuscany numbered around 200, from 29 sites. Of these 
200 pieces, around 160 belong to 5 hoards, while single 
finds number around 40. Only 5 examples can be dated to 
the Carolingian period, some of which come from burials. 
Almost all the finds are composed of 10thc denari, mostly in 
the name of Otto. As Andrea Saccocci has emphasized, the 
arrival of the Franks and the introduction of the silver denaro, 
which replaced the gold tremissis, do not seem to have had 
any impact on coin circulation, which, as I have also argued, 
began to increase only in the Ottonian period (Saccocci 
2013, p. 30; Rovelli 2010).

In this panorama, founded on archaeological research 
involving, albeit in different ways (extensive excavations or 
surveys), a sample composed of no fewer than 240 medi-
eval sites (Valenti 2008a, p. 194), the 16 denari datable to 
between the period of Berengar I (king 888-915, emperor 
915-924) and Conrad II (1024-1039) found at Vetricella 
represent a considerable exception, which will help to better 
understand the history and function of our site.

If we exclude Vetricella, the scant number of archaeologi-
cal discoveries of silver denari echo the evidence of the written 
sources in many regions of central Italy, where documents 
dating to between the 10th and 11thc highlight the recurrence 
of prices assessed in res valentes.

It is worthwhile to remember, as a partial explanation of 
this phenomenon, that between the Ottonian period and 
the second half of the 12thc, Lucca was the only mint active 
in central Italy. Indeed, Rome was closed for reasons which 
remain unknown and was only reopened around the year 
1180 (Rovelli 2009b).

What were the causes of this weak coin production? We 
need to bear in mind that the ottolini found in Tuscany (as 
elsewhere too, both in Italy and north of the Alps) are mainly 
issued by the palatine mint at Pavia. Lucca, despite the fact 
it was in turn a royal mint, appears to have had a secondary 
role, and we can say the same, in this phase, as regards Milan.

The following two phenomena have been considered so far:
1) the failure to improve minting activity during the transition 
from the Lombard gold system to the Carolingian silver one;

6 CNI, XI, pp. 60-61, n. 1, tav. IV, 20; for the attribution of this example to 
Marquis Rainier or Ranieri (1024-1027), who had rebelled against Conrad II, 
cf. Matzke 1993, pp. 142-143. Support for the traditional attribution to Duke 
Manfred, and the years of Lothair I, is found in Vanni 2011, p. 787. 

2) the limited volume of Lucchese issues during the Ottonian 
period, and partially during the 11thc, inevitably raises several 
questions. Thus we have asked ourselves, firstly, what the role 
may have been of the local silver-bearing seams in ensuring 
coin production, however limited, and when these mining 
activities began. We also had to consider, as well as the pos-
sible use of hoarded silver, the possible contribution of new 
metal from non-local mines.

As we have already recalled, Peter Spufford has outlined 
a wide range of these problems, highlighting, for the period 
in question, the role of the mines in the region of Goslar in 
Saxony. It is thanks to this metal that more than 80 mints 
were opened in ‘Germany’ in the Ottonian period, while only 
2 were active under Conrad I of Franconia (Spufford 1988, 
p. 76). Regarding Italy and the possible use of silver from 
Saxony, Spufford’s estimates are prudent precisely because, 
unlike Germany, it is not clear where the silver struck by 
Italy’s mints came from: «It is not clear whence Italy drew 
its silver at this time, and there are contradictory indications 
about what was happening there» (p. 97).

In trying to answer these problems, our initial analyses 
were also modulated to identify any traces of Saxon silver in 
the Italian ottolini.

The analyses carried out, although involving a limited 
sample, give fairly interesting answers and also, at least at 
present, fairly clear ones, especially as regards the ottolini. 
As will shortly be argued, isotopic tests indicate, for all 12 
examples examined, an unquestionable compatibility with 
the silver from the Harz deposits in Saxony, as regards both 
denari from Lucca (seven examples), and denari from Pavia. 
In just one instance, a Lucchese denaro of Otto I and Otto II, 
can we see a possible contribution of Tuscan silver alongside 
silver from Saxony. A similar picture can be found among the 
five denari in the name of Conrad II from the Lucca mint, 
all compatible with the Harz mines, but with one example 
in which one also notes the possible use of Tuscan silver.

A.R.

2. THE ARCHAEOLOGICAL-NUMISMATIC 
SAMPLE AND ARCHAEOMETRIC ANALYSES

2.1 The archaeological-numismatic sample

In the context of the nEU-Med project, and with a 
view to future archaeometric analyses, we proceeded first 
and foremost to reorganize and complete the census of all 
numismatic material from sites especially in the Colline 
Metallifere investigated archaeologically in recent decades, 
as well as other sites. The sites where the sampled coins 
came from include the following: the castles of Scarlino 
(Francovich 1985), Rocca San Silvestro (Francovich 
1991; Cicali 2005, pp. 81-119) Donoratico (Bianchi 2004), 
Montemassi (Bruttini, Dallai 2006) and Rocchette 
Pannocchieschi (Grassi 2013; Cicali 2013, pp. 134-139); 
the villages of Poggibonsi (Valenti 1996; Cicali 1996, 
pp. 314-326; Valenti 2007; Cicali 2007, pp. 254-256), 
Miranduolo (Valenti 2008b; Cicali 2008, pp. 403-414) 
and San Genesio (Cantini 2008,  2010); the monastery of S. 
Pietro a Monteverdi (Francovich, Bianchi 2006); the pieve 
of Pava (Campana, Felici, Marasco 2008); the Canonica 
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di S. Niccolò (Bianchi, Bruttini, Grassi 2012); and finally 
the site of Vetricella (Marasco 2013) (fig. 1). In the future, 
the sample will be further enlarged by analyses of other coins. 
The research will be completed by a survey, as exhaustive as 
possible, of published coin finds from modern-day Tuscany. 
To conclude the research, the findings will be schematized 
and made available on a GIS platform.

C.C.

2.2 pXRF analyses

The survey of numismatic material has made it possible 
to select 154 pieces on which an initial non-destructive 
compositional analysis was conducted, using the technique 
of portable x-ray fluorescence (pXRF).

The instrument used for the analyses, which is available 
at the Biotechnology, Chemistry and Pharmacy department 
at Siena University, is a portable (pXRF) Olympus Delta 
Premium Innov-X spectrometer, equipped with an X-ray 
tube of 40kV, 4 W and 200 μA, Rh anode, a large area SDD 
detector, an accelerometer, and a barometer to allow correc-
tions for atmospheric pressure. The instrument is also fitted 
with an internal camera, allowing the correct positioning of 
the area of investigation.

The pXRF non-destructive compositional analysis (Navas, 
Asuero, Jimenez 2016, pp. 207-221) served mainly, in this 
initial phase, to check the amount of lead present in the coins, 
so as to select the most suitable materials for subsequent 
isotopic Pb analyses, as well as to have a qualitative chemical 
analysis of the alloy, and to create a semi-quantitative compo-
sitional database of all the coins sampled, especially of those 
conserved and held in museums (the museums of Pava, San 
Genesio, Rocca S. Silvestro, and the Archaeological Museum 
of Florence) which would not have been available for further, 
more detailed analyses (for example using the LA-ICP-MS 
method), requiring the finds to be moved. Publication and 
discussion of the findings provided by the pXRF analyses is 
awaiting completion of the research on the whole sample.

V.V., A.D.

2.3 Isotopic analyses of lead

It is well known that lead isotopes are the most widely-
used archaeometric method for tracing the provenance of 
metals used for the production of artefacts. The method 
works not only for lead artefacts but also for other objects or 
alloys, as long as they contain sufficient amounts of lead to 
conduct the analysis. The method is based on the principle 
that the lead present in the minerals (such as lead-bearing 
galena, which was mined in order to produce silver) comprises 
four isotopes (Pb206; Pb207; Pb208; Pb204). The relative abun-
dance of these, in other words the “isotopic composition”, 
represents a sort of “digital finger-print” of the Pb contained 
in the ore, and this finger-print is characteristic of the deposit 
from which the mineral is extracted. There are considerable 
variations in the isotopic composition of lead between the 
various deposits found throughout the world. Furthermore, 
lead is not susceptible to isotopic fractionation (in other 
words it does not alter its isotopic composition) during the 
metallurgical process (Gale, Stos-Gale 2000). Accordingly, 

ore containing lead, and waste products (slag and other by-
products), the finished metal and finished objects all have 
the same isotopic composition. For this reason, in theory, it 
is possible to trace the original deposit where the ore came 
from, on the basis of the isotopic composition of the Pb in 
the artifact.

The main advantages of the method lie in the small 
amounts of lead needed to carry out the analyses (with 
modern spectrometers, amounts of Pb in the order of 100-
1000 ng of lead are sufficient), and thus in the possibility 
of taking micro-samples. Moreover, an extensive database 
on the isotopic composition of most of the metal deposits 
that were mined in ancient times has been published. This 
is obviously being continually updated as research proceeds 
(Cattin et al. 2009). The main limits include the inevitable 
overlapping of the fields of isotopic composition. Since the 
isotopic composition of a given deposit depends on its geo-
logical history and evolution, its isotopic composition may 
in some cases be distinctive, but it is very likely that more 
than one deposit, located in different parts of the world, will 
have a similar isotopic composition, and that their composi-
tional fields overlap in a more or less significant way (Brill, 
Shields 1972; Gale, Stos-Gale 2000). This means that, 
rather than give a single answer to the provenance of a given 
metal, Pb isotopes can suggest possible provenance fields, on 
the basis of isotopic compatibility, or in some cases exclude 
others with a certain reliability.

Another limitation lies in the fact that Pb isotopes only 
give information about the lead contained in the alloy (silver 
or silver-copper in the case of our samples), and thus they 
may be affected by the phenomena of mixing, recycling 
(Gale, Stos-Gale 2000; Stos-Gale 2001), or even the ad-
dition of lead of different provenance. In this connection, it 
is worth mentioning that silver has a great affinity for lead, 
and that lead plays a vital role in silver extraction processes: 
lead acts as a collector of silver, and is easy to separate from 
slag, because it is denser and heavier (Bachmann 1993) 7 The 
problem of the possible mixing of metals containing lead 
of various provenances could, for example, be schematized 
for some of the “investigated coins” in the diagrams in fig. 
2. In the event of a silver coin being produced setting out 
from two Ag ingots which have approximately the same Pb 
content, of differing provenance, or by adding and recycling 
Ag objects of different provenance with a similar Pb content 
(fig. 2a), the final coin will have an isotopic composition ly-
ing somewhere between those of the two ingots (or original 
objects), and lying closer to the ingot which was used in the 
higher proportion. If a coin is produced from mixed metals 
(fig. 2b), since the levels of Pb in copper are generally far 
lower than Pb levels in silver, although the coin contains only 
a little silver (eg 20 wt%), its Pb isotopic composition will 
be very similar to that of the silver used to make the coin.

On the basis of what has been stated so far, it seems clear 
that, although the isotopic composition of a silver object 
may be clearly distinguishable in isotopic terms, the prov-
enance of the silver itself cannot be unambiguously identified 

7 For a detailed description of silver extraction processes in ancient times, 
see Merkel 2016.
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without there being the support of other types of evidence; 
in particular, the support of historical and archaeological 
evidence is vital for backing up, or otherwise, suggestions 
for provenance put forward on the basis of isotopes (Baron, 
Tămaş, Le Carlier 2014).

2.3.1 Analytical method
On the basis of the results provided by portable XRF, coins 

were selected that had sufficient lead to carry out isotopic 
analyses. Micro-samples were taken from the investigated 
coins (using a sterile scalpel), from the edge of the coin. Thus 
the two sides of the coin were not touched. The sample is 
usually around 0.5 mg (ie 0.0005 g), without altering the 
weight of the coin. The samples were analysed for lead iso-
topes at the laboratory of the Institut für Geologie, at the 
University of Bern, using an MC-ICP-MS Nu Instruments™. 
The samples were analysed by Prof. I.M. Villa. Numerous 
measurements of the NIST SRM 981 international standard 
were carried out during analysis, to estimate the degree of 
analytical precision, which was found to be as reported in 
the literature (Galer, Abouchami 1998).

2.3.2 Results and discussion
The isotopic data for the coins were compared with 

findings from the metal-rich district of southern Tuscany, 
and from the Apuane Alps, and with several lead-rich and 
silver-rich districts in Europe which may have been mined in 
the Medieval period (Melle in Aquitaine, the Rhenish Massif 
and Harz in Germany, and the Erzgebirge in Germany-Czech 
Republic). As shown in fig. 3, while the isotopic composition 

of the ore-fields in southern Tuscany (shown in red.) is clearly 
distinguishable, many of the other deposits in central Europe, 
having a similar age of formation and geological history, have 
fields of isotopic composition (coloured polygons in fig. 3) 
which are largely overlapping. Accordingly, it is only pos-
sible to provide a number of hypotheses regarding isotopic 
compatibility between the coins analysed by us with some 
of these ore-fields. Thus, the hypotheses put forward here 
are to be regarded as preliminary suggestions, given that the 
database is continually being updated, and that also to be 
assessed, as investigations continue, are other areas which 
may have supplied metal (especially silver) in the period 
of interest to us, such as the Massif Central in France, for 
example, or the Upper Rhine Valley in Germany. We will 
briefly mention what are the historical periods for which 
there is evidence for the exploitation of European mines 
which have so far been included in our database, and which 
are shown in the diagrams.

The Melle mines in Aquitaine have historically been con-
sidered as the most important silver mines in the Merovingian 
and Carolingian period; their exploitation perhaps began as 
early as the 5thc, under the Roman Empire, and increased 
significantly between the 7th and 9thc, as is borne witness to 
on a broad scale by the remains of mining activity, and by the 
geographical diffusion of coins issued in Melle (Téreygeol 
2007, 2013; Coupland 2011). The mines saw a marked 
decline at the end of the 10thc (Téreygeol 2013).

The zone of the Rhenish Massif, in western Germany, is 
home to numerous mines of lead, zinc, copper and silver, with 
traces of mining in the Roman era, but there is scant evidence 

fig. 1 – Location of sites 
(blue) where the coins de-
scribed in this chapter were 
found. Main silver bearing 
mines of Southern Tuscany 
(Colline Metallifere) are 
also reported (red).
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fig. 3 – Diagrams of lead isotope composition which schematically represent (polygons of different colours) compositional fields of European 
main silver and copper mines exploited in Medieval times for silver extraction. a) diagram 207Pb/204Pb versus 206Pb/204Pb; b) diagram 208Pb/204Pb 

versus 206Pb/204Pb. Each coloured polygon includes lead isotope compositional data of minerals from mines published in literature.

of possible mining in the Early Medieval period. The histori-
cal sources mention silver mining only as of the 12th-13thc for 
the mines at Mechernich (near Aachen), Lüderich (east of 
Cologne), Altenberg (Siegerland) and Bad Ems/Holzappel 
(Bartels, Klappauf 2012). Similarly, in the area of Ramsbeck, 
although the historical sources mention the mine only as of 
the 14thc, some traces of mining activity can probably be dated 
to the 10th-11thc (Strassburger 2006, Id. 2007).

There are signs of the exploitation of the mines at Harz 
(Saxony) perhaps already in the 3rdc AD (Klappauf 1989), 
but copper, lead and silver were certainly mined as of the 9thc  
(Klappauf et al. 1990). The first historical mention is in 
the “History of the Saxons” by Widukind of Corvey, who 
states that, in 968, “silver lodes” were opened up in Saxony. 
Later on, in the 11thc, Thietmar of Merseburg writes that the 
Saxony silver mines were opened up in the reign of Otto I 
(936-973 AD) (Steuer 2004), which was certainly a refer-

ence to the Harz mountains. Despite the fact that silver 
mining in the Harz area was historically associated with 
the Rammelsberg mine, this is mainly a copper mine, while 
the Upper Harz deposits, characterized by abundant silver-
bearing galena (Asmus 2012), were probably more important 
for silver mining in the Early Medieval period (Klappauf et 
al. 2008; Klappauf 2011), as also testified to by the 9th-10thc  
archaeological record (Alper 2003).

The Erzgebirge area, on the border between modern-day 
Germany and the Czech Republic, is also famous for silver 
deposits, but the archaeological traces of mining seem to 
indicate that large-scale silver extraction only began in the 
second half of the 12thc (Kenzler 2009, 2012), while evidence 
linked to silver metallurgy can mainly be related to the 13th-
14thc (Eckstein et al. 1994).

Throughout the Colline Metallifere area, in southern 
Tuscany and in particular in the Campiglia Marittima area, 

fig. 2 – Mixing example of two metals with different lead isotope signatures represented in the diagram 207Pb/204Pb versus 206Pb/204Pb. a) mixing of 
two silver ingots having the same lead content; the coin produced with equal quantities of silver from the two ingots (having lead isotopic compo-
sition A and B respectively) displays a lead isotope signature (C) intermediate of the two ingots and located in the diagram along the mixing line 
joining the composition of the two ingots. b) mixing of a silver ingot lead rich with a copper ingot lead poor; the produced coin made of a mixture 
of copper and silver, even if could contain low silver, it will bear a lead isotopic composition (C) similar to silver ingot since it is extremely lead rich.
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fig. 4 – Location of the most important silver 
mining districts exploited in Medieval times.

fig. 5 – Lead isotope composition of analysed 
coins dated between 931-1039. The dia-
gram shows the lead isotope fields of Sou-
thern Tuscany (red), Melle (yellow), Harz 
Mountains mines (white and green circles) 
and lead isotope composition of coeval coins 
minted in Germany (triangles). a) diagram 
207Pb/204Pb versus 206Pb/204Pb. b) diagram 
208Pb/204Pb versus 206Pb/204Pb (literature data 
of Sothern Tuscany are from: Lattanzi et al. 
1997; Stos-Gale et al. 1995; Chiarantini 
et al. 2018. Melle from: Tereygeol, Ho-
elzl, Horn 2005; Harz from: Lévêque, 
Haack 1993; Lehmann 2011; Pfennige 
from Magdeburgo-Goslar: Merkel 2016).
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where the first traces of copper mining date to 3400-3100 
BC (Artioli et al. 2016), remains of mine-workings both 
from the Etruscan and the Roman periods can be found. As 
regards the Medieval period, although most of the castles 
situated in close spatial association with occurrences of ore 
deposits (consisting in iron, copper ores and silver-bearing 
lead ores) in the area first appear between the 8th and 10thc 
(Rocca San Silvestro, Rocchette, Cugnano), traces of min-
ing and metallurgical activity in these initial phases of the 
sites are very slight, whilst the bulk of extraction activity is 
concentrated between the 12th and 14thc, as borne witness to 
by the large mounds of slag which are features of the sites of 
Cugnano, Rocchette and all the territory around the castle 
of Montieri (Benvenuti et al. 2014).

Meanwhile, as regards the Apuane Alps mining district in 
northern Tuscany, some traces of mine-workings can perhaps 
also be related to the Etrusco-Roman era, but in the Medieval 
period only mine-exploitation is attested to between the 11th 
and 14thc (Mascaro, Benvenuti, Guideri 1991).

The largest group of coins analysed so far consists of denari 
in the name of Otto (I-III), coined in Pavia and Lucca, and 
datable to the period between 962 and 1002 AD. As can 
clearly be seen in fig. 5, none of these is isotopically compat-
ible with the compositional field of the mines of southern 
Tuscany (in red.). Except for sample “A” in fig. 5, most of 
the coins, regardless of the mint which they came from, are 
located in a portion of the diagram (fig. 3) where there is the 
biggest concentration of central European ore fields, such 
as Melle, Harz, the Rhenish Massif, and Erzgebirge, and 
accordingly the samples are isotopically compatible, in part 
or wholly, with all these mines areas.

In particular, however, the denari in the name of Otto 
display strong isotopic compatibility with two contempo-
rary coin series (the Sachsenpfennige, 950-1000, and the 
Otto-Adelheid-pfennig, 985-1040) coined in Saxony by 
Otto I-III probably in Magdeburg and Goslar (white and 
green triangles in fig. 5) on the slopes of the Harz massif, and 
recently published (Merkel 2016). Most of the latter have a 
chemical and isotopic composition that is compatible with 
the mines of northern Harz, where there is contemporary 
archaeological evidence of silver production; it is thus likely 
that these denari were produced with new metal mined from 
the Harz mountains (Merkel 2016). It is reasonable to sup-
pose that samples struck in Italian mints in the same period, 
and by the same sovereigns, were made from metal of Saxon 
provenance, or from north of the Alps.

A similar provenance can also be suggested for the Pavia 
denari in the name of Hugh and Lothair II (931-947), and 
Hugh the Great, Marquis of Tuscany (969-990 circa) struck 
in Lucca, which have an isotopic finger-print that is compat-
ible with central European ore-deposits such as Melle and 
Saxony.

The five denari in the name of Conrad II (1026-1039), 
all from the Lucca mint, except for sample “B” in fig. 5, also 
do not display any isotopic correlation with the Tuscan ore 
deposits, and they are sited close to the Saxony deposits.

From all of the above, no lead isotope identification in the 
coins analysed is to be found that is unmistakeably compat-
ible with the silver bearing ores of in southern Tuscany. It is 

nevertheless possible that these mines were exploited (perhaps 
for copper- and lead-workings) but, going by our preliminary 
data, it would seem that any silver mined from these deposits 
was not used for coinage. Exceptions to this are the two coins 
called A and B, in fig. 5, which do not formally fall either 
in the field of southern Tuscany or in the fields of central 
European deposits. These are two different silver coins (in the 
name of Otto and Conrad II) all struck by the Lucca mint, 
whose isotopic composition falls midway between the field 
of southern Tuscany and the field of the central European 
deposits, and which could be compatible with a mixed use 
of silver from both types of deposit. This finding, to be 
confirmed with an increase in coin samples, could suggest 
a sporadic use of silver from the Colline Metallifere in the 
course of the 10th-11thc.

L.C., M.B., I.M.V.

3. CONCLUSIONS

The results obtained so far seem, therefore, to be rather 
surprising, and propose valuable and innovative data which 
will help to specify details, not only as regards chronology, 
of the economic development of the region and of the local 
aristocracies.

Moreover, these results, if confirmed by further investiga-
tions, may offer a plausible answer to the questions posed by 
the body of numismatic data. Indeed, in the light of these, 
the dominance and widespread circulation of the Pavian 
denaro (our sample, where denari from Lucca are prevalent, 
is, as stated earlier, the result of arbitrary choices) could have 
been the fruit of a specific royal policy that had an interest in 
boosting the role of Pavia as the capital of the kingdom also 
by strengthening the palatine mint. It was to this mint, which 
had nine magistri monetarii (there were only four in Milan, 
according to the Honorantie), that the largest amount of metal 
resources was sent, resources which the emperors procured 
wherever it was easiest, and most economical, so to do.

Information relating to the Lucca mint appears, in turn, 
consistent with this royal plan. Indeed, in the Ottonian 
period, Lucca also seems predominantly to have been 
supplied with silver from the Saxony mines. However, the 
small number of coins it produced suggests that the king’s 
attention was directed primarily on the palatine mint in 
Pavia. Thus, although unexpected, these findings could 
explain the slow rate of expansion of the Lucca coin issues. 
Indeed, at least up until the reign of Conrad II, the Lucca 
mint seems to rely on silver of transalpine provenance, with 
local silver being added only sporadically. In our sample, 
such local silver has only been found in one denaro among 
the five that go to make up the nucleus of examples issued 
under Conrad II.

On the basis of our sample, the use of Tuscan silver in 
Lucca coin issues datable to between the mid-10thc and the 
first half of the 11thc still seems fairly faint. It is useful to 
underline that these findings are still largely provisional, 
but, as stated in the beginning, they ask serious questions 
of a model which was once thought to have the status of an 
established fact.

A.R.



143

Metals and coinage in medieval Tuscany: the Colline Metallifere

BIBLIOGRAPHY

Alper G., 2003, “Johanneser Kurhaus”. Ein mittelalterlicher Blei-/ 
Silbergewinnungsplatz bei Clausthal Zellerfeld im Oberharz. 
Materialhefte zur Ur- und Frühgeschichte Niedersachsens 32, 
Rahden Westphalia.

Archibald M.M., Cowell M. R., 1993, Metallurgy in Numismatics, 
3, The Royal Numismatic Society, London.

Arslan E.A., 2011, La produzione della moneta nell’Italia ostrogota e 
longobarda, in L. Travaini (a cura di), Le zecche italiane fino all’U-
nità, I, Istituto poligrafico e Zecca dello Stato, Roma, pp. 367-413. 

Artioli et al. 2016 = Artioli G., Angelini I., Addis A., Canovaro C., 
Chiarantini L., Benvenuti M., Ceramiche tecniche, scorie, minerali 
e metalli: interpretazione del processo metallurgico, in L. Fedeli, A. 
Galiberti (a cura di), Metalli e metallurghi della preistoria: l’inse-
diamento eneolitico di San Carlo-Cava Solvay, Pontedera, pp. 68-81.

Asmus B., 2012, Medieval copper smelting in the Harz Mountains, 
Germany. Montanregion Harz, Band 10, Bochum.

Bachmann H.G., 1993, The archaeometallurgy of silver, in R. Franco-
vich (a cura di), Archeologia delle attività estrattive e metallurgiche, 
Firenze, pp. 487-495.

Baldassarri M., 2010, Zecca e monete del Comune di Pisa. Dalle origini 
alla Seconda Repubblica, 1, Pisa, p. 69.

Baldassarri M., 2011, Pisa, in L. Travaini, Le zecche italiane fino all’U-
nità, I, Istituto poligrafico e Zecca dello Stato, Roma, pp. 1027-1036.

Baron C.G., Tămaş C., Le Carlier C., 2014, How mineralogy and 
geochemistry can improve the significance of Pb isotopes in metal 
provenance studies, «Archaeometry» 56, 4, pp. 665-680.

Barrandon J.-N., Dumas F., 1990, Minerai de Melle et monnaies 
durant le haut Moyen Âge: relations établies grâce aux isotopes du 
plomb, «Bulletin de la Société française de Numismatique», octobre 
1990, pp. 901-906.

Barrandon J.-N., Guerra M. F., 1997, Méthodes d’analyse appliquées 
à la numismatique, in C. Morrisson, B. Kluge, A Survey of Nu-
mismatic Research 1990-1995, Berlin, pp. 825-830.

Bartels C., Klappauf I., 2012, Der Aufschwung des Bergbaus in der 
Zeit der Karolinger und Ottonen, die mittelalterliche Blüte und der 
Abschwung bis zur Mitte des 14. Jahrhunderts, in C. Bartels, R. 
Slotta (Hrsg.), Geschichte des deutschen Bergbaus: Band 1, Der 
alteuropäische Bergbau. Von den Anfängen bis zur Mitte des 18. 
Jahrhunderts, Münster, pp. 111-238.

Benvenuti et al. 2014 = Benvenuti M., Bianchi G., Bruttini J., 
Buonincontri L., Chiarantini L., Dallai L., Di Pasquale G., 
Donati A., Grassi F., Pescini V., Studying the Colline Metallifere 
mining area in Tuscany: an interdisciplinary approach, IES Book of the 
9th International Symposium on Archaeological Mining History (Trento, 
5-8th June 2014), Valkenburg aan de GeuL (ND), pp. 261-287.

Bianchi G., 2004, Castello di Donoratico. I risultati delle prime cam-
pagne di scavo (2000-2002), Firenze.

Bianchi G., Bruttini J., Grassi F., 2012, Lo scavo della Canonica di 
San Niccolò a Montieri (Gr), «Notiziario della Soprintendenza per 
i Beni Archeologici della Toscana», 8, pp. 564-567.

Bianchi G., Rovelli A., 2017, Production métallique et production 
monétaire en Toscane: un long chemin, in M. Bompaire, G. Sarah, 
Mine, métal, monnaie, Melle. Les voies de la quantification de l’histoire 
monétaire du haut Moyen Âge, «École Pratiques des Hautes Études. 
Sciences Historiques et Philologiques», 111, pp. 111-139.

Blet-Lemarquand M., Nieto-Pelletier S., 2015, Analyses élémen-
taires, métallographiques et isotopiques, in C. Arnold-Biucchi, M. 
Caccamo Caltabiano, Survey of Numismatic Research 2008-2013, 
International Numismatic Commission Taormina, Arbor Sapientiae 
Roma, pp. 743-750.

Blet-Lemarquand M., Ponting M.J., 2009, Scientific and Technical 
Applications, in M. Amandry, D. Bateson, A Survey of Numisma-
tic Research 2002-2007, International Numismatic Commission, 
Glasgow, pp. 714-719.

Brill R.H., Shields W.R., 1972, Lead isotopes in ancient coins, in E.T. 
Hall, D.M. Metcalf (eds.), Methods of chemical and metallurgical 
investigation of ancient coinage, London, pp. 279-303.

Brühl C., Violante C., 1982, Die Honorantie civitatis Papie. 
Transskription, Edition, Kommentar, Böhlau, Köln.

Bruttini J., Dallai L., 2006, Le indagini archeologiche sulla Rocca di 
Montemassi. Un progetto di ricerca pluriennale, in B.F.F. Nazzaro, 
La Rocca di Montemassi. La storia, lo scavo, il restauro, pp. 23-35.

Campana S., Felici C., Marasco L., 2008, La vita di una Chiesa 
dalla fase paleocristiana a quella basso medievale. Scavo archeologico 
della pieve e del cimitero di Pava (fine V-inizio XIII secolo), in S. 
Campana, C. Felici, R. Francovich, F. Gabbrielli, (a cura di), 
Chiese e insediamenti nei secoli di formazione dei paesaggi medievali 
della Toscana, (V-X secolo), Atti del Seminario (San Giovanni d’Asso-
Montisi, 10-11 novembre 2006), Firenze, pp.24-35.

Cantini F., 2008, La Chiesa e il borgo di San Genesio: primi risultati 
dello scavo di una grande pieve della Toscana altomedievale (campagne 
di scavo 2001-2007), in S. Campana, C. Felici, R. Francovich, F. 
Gabbrielli (a cura di), Chiese e insediamenti nei secoli di formazione 
dei paesaggi medievali della Toscana (V-X secolo), Atti del Seminario 
(San Giovanni d’Asso-Montisi, 10-11 novembre 2006), Firenze, 
pp. 65-94.

Cantini F., 2010, Vicus Wallari-borgo San Genesio. il contributo 
dell’archeologia alla ricostruzione della storia di un central place 
della valle dell’Arno, in F. Cantini, F. Salvestrini (a cura di), Vico 
Wallari – San Genesio Ricerca storica e indagini archeologiche su una 
comunità del Medio Valdarno inferiore fra alto e pieno medioevo, 
Firenze pp. 81-123.

Cattin et al. 2009 = Cattin F., Guénette-Beck B., Besse M., Ser-
neels V., Lead isotopes and archaeometallurgy, «Archaeological and 
Anthropological Sciences»,1, pp. 137-148.

Chiarantini et al. 2018 = Chiarantini L., Benvenuti M., Costagli-
ola P., Dini A., Firmati M., Guideri S., Villa I.M., Corretti A., 
Copper metallurgy in ancient Etruria (southern Tuscany, Italy) at the 
Bronze-Iron Age transition: a lead isotope provenance study, «Journal 
of Archaeological Science: Reports», 19, pp.11-23. 

Cicali C., 1996, Le monete, in M. Valenti (a cura di), Da Poggio 
Imperiale a Poggibonsi: dal villaggio di capanne al castello di pietra, 
I, Diagnostica archeologica e campagne di scavo 1991-1994, Firenze, 
pp. 314-326.

Cicali C., 2005, Le monete del castello minerario di Rocca San Silvestro, 
«Bollettino di Numismatica», n. 44-45 (2005), Roma, pp. 81-272.

Cicali C., 2007, Monete, in R. Francovich, M. Valenti (a cura di), 
Poggio Imperiale a Poggibonsi. Il territorio, lo scavo, il parco, Milano, 
pp. 254-256.

Cicali C., 2008, I reperti monetali di Miranduolo. Prime indicazioni 
sulle tipologie e sugli aspetti circolatori, in M. Valenti (a cura di), 
Miranduolo in Alta Val di Merse (Chiusdino – SI), Firenze, pp. 
403-414.

Cicali C., 2013, I reperti monetali: tipologie e analisi della circolazione 
monetaria, in F. Grassi (a cura di), L’insediamento medievale nelle 
Colline Metallifere (Toscana, Italia). Il sito minerario di Rocchette 
Pannocchieschi dall’VIII al XIV secolo, Oxford, pp. 134-139.

Cipolla C., 1975, Le avventure della lira, Bologna.
CNI, XI = Corpus Nummorum Italicorum, Toscana (zecche minori), 

Roma 1929.
Cowell M.R., 1986, The Application of Chemical, Spectroscopic and 

Statistical Methods of Analysis, in Price et al. 1986, pp. 1022-1040.
Cowell M.R., 2003, A Short Review of the Application of Scientific 

Analysis Techniques to Coinage, in C. Alfaro, A. Burnett (eds.), 
A Survey of Numismatic Research 1996-2001, International Numi-
smatic Commission, Madrid, pp. 929-933.

Coupland S., 2011, Raiders, traders, worshippers and settlers: the 
continental perspective, in J. Graham-Campbell, S.M. Sindbæk, 
G. Williams (eds.), Silver economies, monetisation and society in 
Scandinavia, AD 800-1100, Aarhus, pp.113-131.

Day W.R. jr., Travaini L., 2011, Chiusi, in L. Travaini (a cura di), 
Le zecche italiane fino all’Unità, I, Istituto poligrafico e Zecca dello 
Stato, Roma, pp. 602-604.

Degasperi A., 2003, La moneta nel medio Valdarno inferiore. Osser-
vazioni sulla circolazione monetaria tra Lucca e Pistoia fra alto e 
bassomedioevo, «Archeologia Medievale», 30, pp. 557-575. 

Dumas F., 1991, La monnaie au Xe siècle, in Il secolo di ferro. Mito e 
realtà del secolo X, «Settimane del Centro italiano di studi sull’alto 
Medioevo», 38, Centro italiano di studi sull’alto Medioevo, Spoleto, 
pp. 565-614.



144

Marco Benvenuti et al.

Eckstein et al. 1994 = Eckstein K., Hauptmann A., Rehren Th., 
Richter U., Schwabenicky W., Hochmittelalterliches Montanwesen 
im sächsischen Erzgebirge und seinem Vorland, «Der Anschnitt», 46, 
4-5 , pp.114-132. 

Finetti A., 1987, Numismatica e tecnologia. Produzione e valutazione 
della moneta nelle società del passato, Roma.

Francovich R., 1985, Scarlino I. Storia e territorio, Firenze.
Francovich R., 1991, Rocca San Silvestro, Roma.
Francovich R., Bianchi G., 2006, Prime indagini archeologiche in 

un monastero della Tuscia altomedievale: S. Pietro in Palazzuolo a 
Monteverdi Marittimo (PI), in R. Francovich, M. Valenti (a cura 
di), IV Congresso Nazionale di Archeologia Medievale (Chiusdino 
2006), Firenze, pp. 346-352.

Francovich R., Farinelli R., 1994, Potere e attività minerarie nella 
Toscana altomedievale in R. Francovich, G. Noyé, La storia 
dell’alto medioevo italiano (VI-X secolo) alla luce dell’archeologia, 
Firenze, pp. 443-466. 

Francovich R., Wickham C., 1994, Uno scavo archeologico e il problema 
dello sviluppo della signoria territoriale: Rocca San Silvestro e i rapporti 
di produzione mineraria, «Archeologia Medievale», 21, pp. 7-30. 

Gale N.H., Stos-Gale Z., 2000, Lead isotope analysis applied to prov-
enance studies, in E. Ciliberto, G. Spoto (eds.), Modern Analytical 
Methods in Art and Archaeology, New York, pp. 503-584.

Galer S., Abouchami, W., 1998, Practical application of lead triple 
spiking for correction of instrumental mass discrimination, «Minera-
logical Magazine», 62A, pp. 491-492.

Gilmore G.R., 1986, The Application of Activation Analysis, in Price 
et al. 1986, pp. 1004-1021.

Grassi F., 2013, L’insediamento medievale nelle Colline Metallifere (To-
scana, Italia). Il sito minerario di Rocchette Pannocchieschi dall’VIII 
al XIV secolo, Oxford.

Hall E.T., Metcalf D.M.1972, Methods of Chemical and Metallurgical 
Investigation of Ancient Coinage, Royal Numismatic Society, London.

Helly B., 1991, Méthodes de laboratoire, statistiques et informatique 
en numismatique, in T. Hackens, P. Naster, M. Colaert, G. 
Moucharte, F. De Callataÿ, V. Van Driessche (eds.), A Survey 
of Numismatic Research 1985-1990, II, International Numismatic 
Commission, Brussels, pp. 847-856. 

Herlihy D., 1957, Treasure hoards in the Italian economy, 960-1139, 
«The Economic History Review», II ser. 10, pp. 1-14, ora in D. 
Herlihy, The social history of Italy and Western Europe, 700-1500, 
Variorum reprints Collected studies, London.

Kenzler H., 2009, The medieval settlement of the Ore Mountains: The 
development of the settlement structure, in J. Klápště (ed.), Medi-
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Abstract
The aim of this collective study is to illustrate the historiographical 

premises and the initial results of one of the fundamental sectors of 
our project, namely studies based on metallurgical analyses applied 
to coins. The analyses were conducted on a sample of 47 denari from 
the Pavia and Lucca mints, datable to between the first half of the 
10thc and the start of the following one. Isotopic analyses revealed 
the crucial role of mines in Saxony in supplying the mints of the 
Regnum italicum.
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PUBLIC ESTATES AND ECONOMIC STRATEGIES  
IN EARLY MEDIEVAL TUSCANY: TOWARDS A NEW INTERPRETATION

In this article, our intention is to summarise the salient 
findings which emerge from the previous articles, to widen 
our gaze to include contexts outside the project sample area. 
However, in doing so, we will bear in mind two aspects which 
are characteristic of the history of this area:
a) the presence of important public estates, often preceded 
by important senatorial and imperial properties (see note 4 
in the article by Briano et al above).
b) the end of the 9th and the 10thc as the chronological pe-
riod in which some of the most important changes in the 
anthropic and natural landscape seem to be concentrated 
(see Pieruccini et al.; Marasco et al above).

These findings allow us to embark upon a series of preli-
minary reflections on how the presence and administration 
of public property may have influenced the economic dyna-
mics of territories connected to them. At the same time, 
the reference to the aforementioned timespan leads us to 
concentrate our attention on a specific historical context, 
which could have enabled conditions to come about which 
were at the foundation of changes which affected Vetricella 
and its territory.

In the first paragraph the issues will be addressed by setting 
out from an analysis of documentary sources. Thereafter 
archaeological findings will be explained, or revised, in light 
of a new interpretative perspective, stimulated by the infor-
mation which is emerging thanks to the nEU-Med project.

Bearing in mind the series of questions and hypotheses 
formulated in the first article in this volume (Hodges above), 
in the final paragraph we will try to summarize a series of 
considerations, with the intention of providing the basis of 
discussion and reflection for future research strategy.

G.B., S.M.C.

1. AN OVERALL VIEW STARTING  
FROM WRITTEN SOURCES

1.1. A couple of years ago I first began, in collaboration 
with some young scholars, a research study on the “material 
foundations” of public power in Tuscia between the 9th and 
11thc. The investigation, which set out from questions relating 
to the regional political system, offered interesting insights 
in other fields, too: from the history of the production of 

documents to economic history. It is on this latter aspect that 
we will focus on this occasion, seeking an interaction between 
the initial results from this work and the data produced so 
far by the nEU-Med project.

One of the first outcomes of the research is the prepa-
ration of a database, “Fiscus”, to contain a census of public 
properties known in the region between the 8th and 13thc, 
updating the last systematic research on this subject, i.e. 
the one by Fedor Schneider published in 1914 (Collavini 
forthcoming; Schneider 1914). Pending its completion, in 
order to try form an idea of the scale of this patrimony, we 
can begin from the double dower dated December 937 with 
which King Hugh concentrated in the hands of his wife, 
and the wife of his son Lothair (Berta and Adelaide, respec-
tively), many public properties, some of them in Tuscany. 
Despite the fact that this only offers a partial picture of the 
public patrimony in the region, the dower has some evident 
advantages: first, it offers an overall picture, and quantifies 
approximately the size of the curtes recorded. Moreover, it 
was produced in the first half of the 10thc itself, when major 
material transformations were under way at some of the sites 
investigated. Finally, and this aspect is no less fundamental, 
the dower mentions two curtes connected to the valleys, and 
specifically to the sites at the centre of the nEU-Med project: 
Cornino and Valli.

The Tuscan properties mentioned in the dower (exclu-
ding properties in the Lunigiana area, which was outside 
the March at the time) consist in 10 or so curtes, and three 
large royal monasteries; in the case of each estate complex, 
the total number of mansi which made it up is indicated. 
These are generic estimates, to be handled with caution, but 
the figures are nevertheless impressive: the curtes in Tuscany 
had 880 mansi, while the three monasteries, where the rest 
of the public properties had been concentrated (S. Salvatore 
of Sesto, S. Salvatore al Monte Amiata, and S. Antimo in the 
Val di Starcia), possessed 3,500 mansi in all 1.

The best way to form a more concrete idea of the size of 
this enormous complex of property is to compare it with the 
only ecclesiastical property in Tuscany known in detail for this 
phase, the property of the bishopric of Lucca, described in 

1 Schiaparelli 1924, nos. 46, 47 (937); cf. Vignodelli 2012, esp. pp. 258, 
271-275. The number of mansi included in the dower could be surprising, but 
a comparison with the “ideal size” of the major Carolingian communities of 
canons, in line with the Council of Aachen of 816 (between 3,000 and 8,000 
mansi for the largest ones; between 1,000 and 2,000 for medium-sized ones; 
and between 200 and 300 for the smaller ones, see Concilium Aquisgranense, 
cxxii, p. 401 lines 7-20), suggests that the figure is likely, and that its size was not 
too big compared to the greater churches of the hearth of the Frankish world.
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the inventories of Peter II at the end of the 9thc. It comprised 
around 500 mansi, and thus it was more or less one ninth 
the size of the royal property in the dowers, and one quarter 
the size of the S. Salvatore of Sesto monastery property alone 
(2,000 mansi) 2.

Thus, we are talking about an immense source of wealth, 
and a very large mass of men and economic production, 
controlled by the king or by the marquis. To limit ourselves 
to one example, let us consider the wealth of the monastery 
of S. Salvatore of Sesto, in the Lucchese countryside: its 
2,000 mansi must have corresponded to around 10,000 pe-
ople, much more than the inabitants of the city of Lucca at 
the time. In economic terms, the patrimony attested by the 
dower was, primarily, a collection of mansi which guaranteed 
a very large agrarian income, making the one who held it 
the biggest economic player in the region, even in quanti-
tative terms alone. However, as well as farming agricultural 
products, it must also, given the quantities involved, have 
conserved them, transformed them, and circulated them 
(although not necessarily commercially). Finally, as we shall 
see, although the dower is silent on this point, archaeological 
research is showing that the royal curtes (and, of course, the 
monasteries too, and even more so) were also centres of far 
from insignificant artisanal production. In short, trying to 
understand the economic activity of the public estates in its 
various components means having to deal with a fundamental 
player in the regional economy of the day, which thus far has 
been neglected by historical research.

1.2. Staying with the texts which we set out from, let us 
observe now the spatial structure of the dower (see maps 
in Vignodelli 2012, pp. 258, 273, 280). There are several 
reasons for this structure, none of which is exclusive. Indeed, 
it shows what the political fulcrum of public power was 
in Tuscany in 937, namely the area in which the king and 
the marquis had most land to distribute in order to ensure 
political support. It also reveals a series of thoroughfares 
along which a political power, which was indeed itinerant, 
moved. Finally – and this is the central point of my argu-
ment – it suggests a number of economic strategies put in 
place by the royal power. In order to understand them, we 
will focus first on the main nucleus of public properties 
in Tuscany (the northern one), which was the largest and 
most complex, examining its spatial distribution and quan-
titative size. One can identify three main groups of curtes. 
The first is situated in the Valdarno, in the system of lakes 
north of the river (Lago di Sesto/Bientina) and the area of 
Pistoia 3. These curtes (to which must be added those of 
Lucca, Pisa, and Florence, which were still in the hands of 

2 Calculations based on Luzzati 1979 (considering both the Inventarium 
and the Breve de feora). The calculation does not take into account lands rented 
out by the bishopric, for which it received fixed rents (often ceded as beneficia), 
but which it no longer had effective control over. The Bishop had a list drawn 
up of these lands too (relating to the livellarii of his predecessor, Gherardo), 
recently published in Tomei 2012 (worth consulting also for its bibliography 
on the Lucca inventories).

3 As well as the assets of the monastery of S. Salvatore of Sesto located in 
the area adjacent to its site, also belonging to the complex were the curtes of 
Bientina (60 mansi), Cortenuova/Empoli (70 mansi), S. Quirico (40 mansi) 
and Pionta, near Pistoia (500 mansi). This last curtis must have been the one 
which managed all the holdings of the comitatus of Pistoia.

the marquis, including S. Genesio, the caput curtis of which 
is currently being excavated by Federico Cantini) were first 
and foremost large agricultural businesses, involved in 
farming (cereals, vines, and olive trees). However, they did 
not restrict themselves to producing foodstuffs, but also 
transformed agricultural products and were active in their 
circulation. Setting out from this basis, obviously, artisanal 
activities could also develop. They are occasionally sugge-
sted by the written sources (such as weaving at Bientina), 
and also sometimes attested by archaeology investigations 
(S. Genesio) 4.

1.3. Meanwhile, the remaining curtes in the dower are con-
centrated in two much more restricted ambits which were, 
apparently, more marginal both politically and in the royal 
itineraries: the area facing Monte Pisano (where the patri-
mony of S. Salvatore of Sesto was situated, and perhaps also 
the property of the curtis of Bientina); and the Maremman 
coast in the territory of Populonia, and in particular the two 
valleys investigated by the nEU-Med project, the Cornia val-
ley (curtis of Cornino) and the Pecora valley (curtis of Valli). 
These zones are certainly less rich as for agriculture, being 
characterized by flat regions interrupted by unproductive 
hills, and/or extensive wetlands consisting of lakes or lagoons 
which were the result of stagnation of the waters. Moreover, 
in the case of the Maremman curtes, the distance from the 
heart of the March must have made it economically irrational 
to transport, over long distances, products similar to those 
grown in the Valdarno, to bring them to the marquis’ court, 
sited just outside Lucca’s city walls.

These outlying curtes also have another characteristic in 
common: the number of mansi of each of them is relatively 
low compared to the rest of the public patrimony. So why 
secure these very curtes via the dower? And why administer 
them as independent curtes-based businesses, instead of uni-
ting them with the large holdings of the imperial monasteries 
which were situated in the same areas? An explanation can be 
tentatively put forward, by suggesting that they controlled 
particular resources, which were economically and politically 
strategic. This would also explain their significant economic 
importance, attested positively at least in one instance, de-
spite the limited agricultural production guaranteed by the 
(relatively) few mansi 5.

We shall begin by looking at the northernmost complex, 
in the case of which, pending archaeological investigation 
which is more than just occasional, our analysis must set 
out from the written sources, from the observation of the 
natural environment, and from known local resources. The 
curtes surrounding Monte Pisano (Nozzano, Avane, and 
Lugnano, to which was later added the curtis of Pappiana, 
mentioned as of 1014) comprised a limited number of mansi 

4 Cf. Bianchi, Cantini, Collavini forthcoming. For the traces of weaving 
in the curtis of Bientina see Tomei forthcoming; for craft production at at S. 
Genesio, see Cantini 2018.

5 On the fact that the dower made exceptions, protecting properties from 
potential usurpers, see Lazzari 2012 and Vignodelli 2012: this leads us to 
think there was royal planning behind the choice of curtes included in the 
dower, and that it didn’t passively record the fiscal properties present at the 
time in the region. 
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(Nozzano 40, Avane 60, Lugnano 30) 6. However, these were 
located on the south-western slopes of Monte Pisano and on 
the other rocky outcrop situated immediately to the west of 
the former (Monte Spazzavento), between Lucca and Pisa, 
closing off the course of the Serchio. This area was intensively 
exploited ever since Medieval times for quarries for building 
stones. If one considers that the rest of the Monte Pisano 
massif was also public property, primarily by means of the 
monastery of S. Salvatore of Sesto, it follows that the king 
and/or marquis had a de facto monopoly over this huge 
quarry, the products of which provided the material for the 
construction of churches, city walls and palaces in the lower 
Valdarno and the plain of Lucca 7.

Nor was stone for construction the only product, proba-
bly: almost on the top of Monte della Verruca, one of the 
south-eastern hills in the Monte Pisano massif, at least as of 
the beginning of the 9thc, there stood a church which was cer-
tainly publicly-owned, given that the few references to it are 
connected to individuals and institutions, not related to each 
other, but all close to the power of the king and the marquis. 
The chapel, dedicated to San Michele, was transformed into 
a monastery probably by Marquis Hugh at the end of the 
10thc, although it remained under S. Salvatore of Sesto, and 
thus part of the fiscal estate system 8. Why, in financial terms, 
found a church in a place so apparently devoid of resources, 
and so geographically remote? Well, the path which, still 
today, leads to the monastery from the Arno (and from the 
pieve of Caprona, which stands at a bend in the river) passes 
through an area with large outcrops of slate, suited for the 
production of roof-tiles. For that matter, stone-quarrying, 
even if perhaps not explicitly slate, and its transportation all 
the way to the Arno (presumably to Caprona), on mule-back, 
are positively attested to in a written source specifically in 
connection with S. Michele alla Verruca itself, albeit only for 
the first half of the 12thc 9.

Finally, as confirmation of the great attention to the 
exploitation of “stone-as-resource” ever since the 10thc, and 
also – something even more significant for us – of the early 
appearance of forms of productive specialization connected 
both to this specific resource and to the public sphere, we can 

6 The first mention of Pappiana comes from the date of two diplomas of 
Henry II (DD. HII, nos. 295, 296); on the later history of the curtis, deriving 
from the March, and on the location of its castle, see Ceccarelli Lemut 1998, 
pp. 464, 475-80.

7 On the use of stone from Monte Pisano, cf. e.g. Franzini, Lezzerini, 
Mannella 2001 and Franzini, Lezzerini 2003; a doctoral thesis in 
Archaeology is being prepared on this issue by Giuseppe Tumbiolo under the 
supervision of prof. Federico Cantini.

8 For a review of the written sources on S. Michele see Ceccarelli Lemut, 
Sodi, 2017, pp. 223-26 and, for more detail, Giuliani 2005, who underestima-
tes the centrality of the public element in the history of the monastery, though. 
The site of S. Michele has been the subject of a long-lasting excavation campaign 
(1996-2003), the results of which are published in Gelichi, Francovich 2003 
and Gelichi, Alberti 2005.

9 See Scalfati 2006, n. 166 [1150 c.]: many witnesses refer to the quarrying 
and cutting of petras and lapides (it is not clear whether these are two different 
products, or two ways of referring to the same raw material) also on the part 
of magistri in several different places, including Serra de Plaia (which has not 
been identified with certainty). One of the witnesses stated that lapides incidit, 
quos deferebat ad Sarnum et solvebat ei [sc. to the abbot] pretio et alii asinarii. 
Cf. Andreazzoli 2003, pp. 44-45, although here it must be said that nothing 
in the source leads us to believe that the quarry was started with a view to the 
monastery’s reconstruction. 

consider the case of Fibbialla in Versilia. Although it does not 
appear in the dower, Fibbialla was part of a large complex of 
fiscal land, small elements of which were separated off and 
ceded to individuals connected to the kings or the dukes of 
Lucca, while other, larger parts were granted in precarious 
form to the Cunimundinghi, a prominent family from Lucca, 
who was part of the marquis’ entourage (Tomei 2017, pp. 
121, 133-34, 149-51, 180). The Bishop of Lucca was also one 
of the beneficiaries of these land-grants: thus, three Fibbialla 
mansi appear in the late 9thc Breve de feora (the inventory 
of episcopal assets granted as beneficia). However, what we 
are interested in are not the mansi, but the place-name, and 
the gloss which explains it. Indeed, there is a reference to a 
Flabianula Archaria, ubi arche faciunt 10. Regardless of what 
exactly were the archae in question (sarcophaguses, articles 
for the storage of cereals, both, or something else), it is clear 
that at Fibbialla – in the second half of the 9thc – not only 
were stones quarried and worked, but people were also so 
specialized in making arche that this activity had lent its 
name to the place itself 11. Just like nicknames deriving from 
trades, this is one of the first traces of artisanal specialization 
conveyed by sources such as charters, notoriously low on 
information on economic activities other than agriculture. 
Fibbialla – it needs to be stressed – was certainly for a long 
time part of a public complex, and its production of raw 
materials and finished articles must therefore have been 
directed towards the fisc (at the time, the Adalberti dukes) 
when the nickname became established, before the end of the 
9thc. It should also be stressed that the nickname, although 
never in as explicit a form as in the inventory, was later used 
regularly until 1063: it is not clear whether this was only a case 
of inertia, or whether we have to see this fact as the sign of a 
long-lasting artisanal vocation 12. In any case, only when the 
“fiscal economic system” entered its crisis, and then declined, 
at the end of the 11thc, in the context of the collapse and later 
the dissolution of the March of Tuscia, did this specialized 
activity seem to disappear. Indeed, from 1081 onwards there 
is no longer any trace of the nickname; and in the following 
centuries, given the need to distinguish it from a place in the 
Pescia area which bore the same name, the nickname which 
is still part of the modern place-name, Fibbialla dei Canonici, 
became established, the rest of the toponym referring to the 
Canons of S. Martino of Lucca which became the lords of 
the castle in the 1120s 13.

10 Luzzati 1979, p. 231: In Flabianula Archaria, ubi arche faciunt, habet 
manentes duo et sinditio uno. Cf. also the parallel placitum of 897, the result of 
the property surveys of Peter II, in which the place name, written by a forei-
gner notary, is incorrectly given as Flaviana seu Arcana (mentioned among the 
property held by Cunimundo), Manaresi 1955-60, I, n. 102.

11 Cf. Collavini 2013, p. 71 (with a reference to the source to be corrected) 
and passim for the functions of the arche.

12 Barsocchini 1841, n. 1268 (939) Flabbianula Arcaia; n. 1539 (983) 
idem; n. 1540 (983) idem; n. 1566 (983) Flabbianula Archaia; n. 1654 (991) 
Flabbianula que dicitur Archaia; n. 1716 (997) Flabbianula Archaia; Archivio 
Storico Diocesano di Lucca, Archivio Arcivescovile di Lucca, Diplomatico, 
+C 21 (983) idem; A 17 (1062) Fabianula que dicitur Arcaia; ++ B 82 (1063) 
Fabianula Archaia; Angelini 1987, n. 26 (1034) Fabianula que dicitur Archaia. 
For the unpublished documents, I am indebted to Paolo Tomei, whom I thank 
for the information. 

13 The first example of the dropping of the nickname is Guidi, Parenti 
1910, n. 453 (1081): the witnesses include Ugo de Fabianula son of the late Pietro. 
When the curtis, now with a castle, was ceded by the Cunimundinghi to the 
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in the hinterland, much more conservative than those in the 
coastal area, revolutionized by land drainage operations, even 
allow us to hazard a broad reconstruction of the borders. For 
that matter, it is possible, although in these cases the sources 
are ambiguous, that the same occurred also for other curtes 16.

We owe our detailed knowledge of the curtis of Franciano 
to the fact that, between late 11thc and the year 1121, half of it 
was ceded by the Aldobrandeschi, first on a precarious basis 
and later on definitively, to the monastery of S. Quirico 
of Populonia. The charters relating to these transactions, 
preserved by the monastery’s cartulary, reveal clearly three es-
sential points. The curtis, although reduced in size, remained 
compact, and was situated in the end section of the valley, 
just back from the coastal lagoon 17. Despite modest agricul-
tural production (suggested by the fact only 30 of the mansi 
were in the dower, and by the fact the surrounding natural 
environment was unsuited to agriculture), it guaranteed a 
substantial income. As soon as it received half of the curtis of 
Franciano, the monastery began an operation to reconfigure 
its identity – from a small local church to a monastery with 
regional yearnings – attested to both by excavation findings, 
and by written texts (Collavini 2016, pp. 68-69). The wealth 
of Cornino/Franciano derived primarily from control of the 
coastal salt-works. They are explicitly mentioned in charters 
and in the 1143 papal privilege; they are attested to by the 
other medieval sources and by modern cartography; traces, 
although only concerning late medieval features, have emer-
ged from the excavation of the site of Carlappiano (situated 
within the space of the curtis), investigated in the context of 
the nEU-Med project (Collavini 2016, pp. 75-76 on the 
salt-works; for the excavation, see Dallai et al. above).

1.5. Basically converging considerations, although based on 
a more limited handful of sources, may also be made for the 
Val di Pecora and the curtis of Valli. In this case, though, the 
fact that the bishopric of Lucca had fewer interests in the 
area makes our knowledge more fragmentary. Originally, the 
curtis of Valli must have corresponded to the final section of 
the Teupascio (that is, “king’s water”), as it was then called 
– with a very eloquent name – what is now the Pecora. As 
well as by analogy with the explicitly attested cases of Cornino 

16 These were the curtes of S. Vito (held by the Bishop of Lucca), although 
its size is attested to by a late charter (and thus it may have only been a recent 
acquisition connected to the creation of the territorial lordship) and the curtis 
of Casalappi, for which we do not have border records, but which is used to 
identify the location of some property (situated inside the curtis) and which thus 
must have had a “territorial” nature, cf. Collavini 2016, p. 67 and Ceccarelli 
Lemut 2004, pp. 6-8, 20 and nt. 108.

17 Giorgetti 1873-74, n. 40 (1121): Petralata est ex una parte et Cornachini 
et rivus Pertuli currit in Notulo et Notulo vadit in stagno, ex altera parte est terra 
Sancti Petri de Monteviridi et Sancte Marie Grasse et tenet secus stagnum et usque 
in Notulum (text corrected on the basis of the original in the Archivio di Stato di 
Firenze, Diplomatico, Riformagioni. Atti pubblici, 1029 Jenuary 4 [id. 0000401]). 
The curtis, accordingly, included the lands overlooking the lake with the salt-
works, mentioned as being among its adjacent parts, extending on both sides of 
the Cornia (probably corresponding at the time to the later Corniaccia): to the 
NW as far as the Notro, to the SE as far as an unspecified point, located before 
Vignale. It also bordered on land belonging to the royal abbey of S. Pietro of 
Monteverdi, and on the lands of another monastery (S. Marie Grasse), perhaps 
St. Mary of Lagrasse, in the area of Carcassonne, confirming its public origin, 
and the gradual dismemberment of parts of the property complex in favour of 
individuals or churches linked to royal power.

1.4. Can we make similar considerations also for the curtes 
of the Maremma? I believe we can. In this case, moreover, 
far more stringent findings, which by and large converge 
with what has been stated thus far, come from archaeology, 
including the initial results of the nEU-Med project. Indeed, 
for the curtes of Cornino and Valli, it is not hard to glimpse 
characteristic forms of artisanal specialization, connected to 
the exploitation (and transformation, as seen in the case of 
Fibbialla Arcaria) of raw materials present in situ; rare and 
strategic raw materials, which were vital for a political power 
whose horizon was at least regional.

We shall start with the Val di Cornia, which is better 
illuminated by the written sources, before moving on to the 
Val di Pecora. The great dynastic patrimony centred on the 
public curtis of Cornino, which controlled a large part of the 
lower Val di Cornia, is attested to at least as of the start of 
the 8thc, and is situated in an area which is well-investigated 
archaeologically (excavations and field-walking). Despite this, 
its caput curtis has not yet been excavated, or even identified 
with any certainty (see Dallai et al. above). In the dower, the 
curtis is estimated as 30 mansi. These were only the remains 
of the vast Lombard complex: the kings and the dukes of 
Lucca had detached the more marginal parts of it (like the 
outer layers of an onion) on behalf of their protégés. The 
fact that one of those who received the concessions was the 
Bishop of Lucca explains why we know the area so well 14.

Despite the land-grants to private individuals – and the 
probable division of property in the upper Val di Cornia, 
the so-called Gualdo regis – the curtis of Cornino retained a 
significant strategic value, and continued to guarantee sizable 
financial revenue: only this can explain why it was included 
in the dower, despite its peripheral location. While in 937 it 
was in the hands of the king, in the 11thc it had passed to the 
Aldobrandeschi, the most powerful family in the Maremma, 
which in former times had also been Counts of Populonia. 
Meanwhile, the curtis had changed its name, but not its 
nature. It was called the curtis of Franciano (a place-name 
which still exists, in the form Franciano, in connection with 
which, however, no traces have as yet emerged of the caput 
curtis), but it remained – unlike the more usual Tuscan 
curtes known from written texts – not an aggregate of terra 
dominica and mansi dotted across a larger or smaller area, 
but one very large, compact unit of land, precisely delimited 
(Collavini 2016, pp. 67-68). This was not a unique case in 
the Val di Cornia, given that the curtis di Gualdo also had 
the same characteristics, in the 11thc, being detached from the 
extensive, original public complex, at an unspecified time, 
and being attested in the mid-11thc as being in the hands of 
the Aldobrandeschi 15. In this instance, moreover, toponyms 

Canons of S. Martino, it had disappeared once and for all, see Guidi, Parenti 
1910, n. 796 (1123), n. 800 (1123), n. 562 (1099), n. 564 (1099), n. 826 (1126) 
and so on; the new name was not established before the end of the 12thc, see 
Fibbialla dei Canonici 2004. For the Fibbialla near Pescia see Barsocchini 1841, 
n. 1639 (988), n. 1737 (998) and Ghilarducci 1990, n. 21 (1019).

14 The most detailed analyses of the sources on the Cornino are those by 
Ceccarelli Lemut 1985 and 2004; cf. also Garzella 2005 and Collavini 
2016. For the first mentions of the estate complex in the Val di Cornia, dating to 
the times of King Aripert II and King Liutprand, see von Glanvell 1905, III, 
191, p. 155, for the dating and interpretation of which cf. Tomei forthcoming.

15 Archivio di Stato di Firenze, Diplomatico, Vallombrosa, S. Maria di 
Acquabella, 1053 June 10 (id. 0007438), a copy from 1501, cf. Collavini 1998, 
pp. 115, 156.
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and Castiglione della Pescaia 18, this is also suggested by the 
toponym itself, clearly referring to an area connected to the 
depression in which the river flowed before forming the 
lagoon which, back then, covered much of what is now the 
plain of Scarlino. The sources on this estate complex, althou-
gh scant, allow some certainties: first, the fact it was part of 
the public estate. The first notice of Valli (and of its curtis) 
comes from the dower of Adelaide (937), which mentions the 
50 mansi which belonged to her. Meanwhile its continuity 
until the end of the 10thc is suggested by the absence of other 
references to the site, which remained in the hands of the 
queen, and later of the monastery of S. Salvatore of Pavia, 
which she founded. We are led to the same conclusion by the 
fact that the Aldobrandeschi, who were the main rising power 
in this area too, could not claim rights over Valli at the end 
of the 10thc, but only over Scarlino, a marginal appendage to 
it, probably detached from the central nucleus of the curtis 
(see Kurze 1981, n. 203, cf. Collavini 1998, pp. 80-85).

However, things changed radically at the beginning of the 
11thc. Indeed, Valli no longer appears in the diploma of Otto 
III for San Salvatore monastery (1000): by retiring to a private 
life (in around 995), Adelaide undermined the structure of the 
dower, and the very attribution to the monastery of the curtis 
(Vignodelli 2012). It therefore once again became a bone 
of contention on the part of those who aspired to administer 
those public assets (the March, the families in the marquis’ 
entourage, the comital families, and the royal and marquisate 
monasteries). Although documentary references are few and 
far between, this is made clear by the few sources we have. 
In 1010 we find Rudolph III Aldobrandeschi dating a deed 
from the castle of Valli (Cavallini 1972, n. 11; cf. Collavini 
1998, p. 96): this must have been a new fortified structure 
built within the curtis, perhaps by the counts themselves. 
At the time, a phase of fierce civil warfare was coming to an 
end, fought out over the inheritance of the throne of Otto III 
(between Arduin of Ivrea and Henry II) and of the March, 
following the death of Hugh. In Tuscia became victorious 
the faction led by the Aldobrandeschi and Gherardeschi, 
favouring Henry II (Collavini 1998, pp. 100-101). It is not 
surprising that, in this context, the Aldobrandeschi wanted to 
take over the curtis of Valli and fortify it, and that they knew 
how to do so. Indeed, one may suppose that these very poli-
tical and military events may be the backdrop against which 
an initial crisis of the site of Vetricella took place, at least in 
functional terms, if not in terms of its material structures.

In any event, the Aldobrandeschi did not take possession 
of it definitively, because the reinforcement both of Henry 
II and of the ex officio marquises imposed by him in Tuscany 
(especially with Ranieri) placed a new question mark over 
the equilibrium which emerged from the civil war. The 
Aldobrandeschi had to renounce their control both over S. 
Pietro of Monteverdi, whose status as a royal abbey was reite-
rated by a diploma (1014), and, most likely, over the curtes of 
Valli and Scarlino 19. Indeed, we find that, over the following 

18 The fact that the curtis of Castiglione was a unified complex, with specific 
boundaries, emerges from DD. LI, n. †46 (814), although interpolated.

19 DD. HII, n. 285 (1014); S. Pietro of Monteverdi had been claimed as a 
possession of the family in 973 (Kurze 1981, n. 203) and, indeed, it was not 
listed in the 937 dower. Scarlino, in the hands of the counts in 973, also seems 

50 years, possession of Valli oscillated between various dif-
ferent individuals and institutions connected to royal power 
and the marquisate, without anyone taking full control over 
it: first, the Rolandinghi, a prominent family from Lucca, 
and later the bishops of Lucca and the S. Bartolomeo of 
Sestinga monastery 20. The only known dealings with the 
Aldobrandenschi were purely negative: in 1055 Count Hugh 
I, the grandson of Rudolph III who had drafted the 1010 deed 
from the castle of Valli, promised the bishopric of Lucca that 
he would not damage its property, or vie for ownership of it, in 
several places, including Valli itself 21. Thus, the sources suggest 
not only that disputes broke out over the rights to the curtis, 
but also that it may have been broken up between several 
individuals. This certainly contributed to it losing political 
and economic importance. There is no further indication 
that Valli retained any economic centrality at the turn of the 
12thc, unlike Franciano. We can attribute this decline both to 
the subdivision of the curtis into several farming properties, 
and to a crisis in its original vocation for artisanal production.

The few available documents, which, moreover, contain 
little information regarding the structure of the curtis of Valli, 
do not shed light either on its size and exact spatial structure 
(which, indeed, probably changed over time), or on what the 
raw material was which led King Hugh to safeguard control 
over the area, first, and later Adelaide and the S. Salvatore 
monastery to retain possession of it for a long time, and, finally, 
the Aldobrandeschi and their opponents to try to take it over 
after the year 1000. By contrast, clear answers to this question 
are being offered by the archaeological investigations begun 
some time ago by Lorenzo Marasco, and now taken further in 
the framework of the nEU-Med project at the site of Vetricella, 
which was definitely part of the curtis of Valli. The significant 
investments in the site during the course of the 10thc, and their 
connection with other interventions planned in the Pecora 
valley, and the relationship between these interventions and 
iron-working, will be discussed below by Giovanna Bianchi 
(they are also referred to in the other contribution to the 
volume). What matters here is just to underline that archae-
ological findings relating to Vetricella (perhaps momentarily 
the caput curtis of Valli, or else a specialized appendage of it, 
geared towards production) fully confirms the developmental 
trends emerging from the few available texts: an initial, large-
scale investment in the mid-10thc (connected to the dower), 
its continuation in the second half of the century (control by 
Adelaide), and then a crisis at the beginning of the 11thc which 
was a prelude to the site’s definitive abandonment in the course 
of that century (probably connected to the fragmentation of 
the curtis, and its loss of function). 

S.M.C.

to have been handed on to other persons, all linked to the publicum: clearly it 
had been reclaimed by the king and reinstated in the circuit of public assets, cf. 
Ceccarelli Lemut 1985 for the subsequent history of Scarlino.

20 For the rights of the Rolandinghi see Guidi, Parenti 1910, n. 227 (1048); 
for the rights of S. Bartolomeo of Sestinga Manaresi 1955-60, III/1, n. 397 
(1055), in a interpolated passage of the placitum; for the rights of the Bishop of 
Lucca see the subsequent note.

21 Ghilarducci 1995, n. 97 (1055), the other locations mentioned in 
the oath are Sussiano, Cangna, Teupascio, Portiglioni and Monte di Muro, see 
Collavini 1998, p. 116; the family’s interests in Valli re-emerge in the mid-13thc,  
but at the time they derived from a purchase from the Alberti Counts, see 
Collavini 1998, pp. 329-30.
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2. AN OVERVIEW OF THE ARCHAEOLOGICAL 
RECORD

The writing of articles, already published, produced du-
ring the first few months of the nEU-Med project, has made 
it possible to draw up certain initial hypotheses regarding the 
issue addressed in this article, which the findings made with 
the project’s continuation are largely confirming or adding to.

In the publication of research on the monastery of San 
Quirico di Populonia (fig. 1), in the chapter devoted to the 
promontory between Late Antiquity and the Early Medieval 
period (Gelichi 2016), Sauro Gelichi, setting out from the 
results of the recent excavations on the Populonia acropolis, 
found that, after widespread abandonment beginning in 
Late Antiquity, the original settlement saw a renewed (albeit 
limited) vitality between the end of the 8thc and especially in 
the first decades of the 9thc. Gelichi suggests that, in those 
decades, Populonia was made the site, albeit only tempora-
rily, of the comitatus of Roselle-Populonia, which at the time 
was probably in the hands of the Aldobrandeschi counts. 
The material consequence of this operation can be seen in a 
number of adaptations of the older features, and especially 
in the presence of a particular material culture characterized 
by imported pottery wares, almost wholly absent in the 
coastal and inland circuits in this territory. The monastery’s 
subsequent connection to the Aldobrandeschi would have 
helped that political and economic advancement which 
transformed the monastery from a mere bit-part player to a 
lead actor, in a geographical area in which the comital dynasty 
had a prominent public role ever since the Early Medieval 
period. Indeed, it was the donations of the Aldobrandeschi 
which increased the quantity and quality of the monastery’s 
holdings, starting with the curtis of Franciano, above all, with 
its salt-works, sited near the lagoon of Piombino which, at the 
close of the 11thc, merged with the patrimony of San Quirico 
(Collavini 2016, and above). Furthermore, it is possible 
that the monastery also derived from the Aldobrandeschi 
the rights over the promontory which, in the Later Medieval 
period, would have justified a series of attempts to repopulate 
the acropolis, with the intention of establishing a fortified 
site on the summit area which came under the monastery 
(Bianchi 2016). Accordingly, these findings, taken together, 
reveal a number of new, essential points: the interest in this 
territory on the part of the public power, to the extent of 
organizing a seat of power, albeit a provisional one, on the 
Acropolis; the important role of the Aldobrandeschi counts 
as public officials; and the value of the wetlands with the 
presence of significant resources such as salt, which were 
controlled up until the end of the 11thc by a curtis which was 
originally public. We will return to these points later.

The subject of the link between the sites which were part 
of the public holdings, and the possible economic circuits 
connected to them, is at the centre of an article, in which 
reference is already made, albeit only in a limited way, to the 
initial findings of the nEU-Med project (Bianchi 2018).

In this article, for the end of the 9th and the 10thc (con-
nected to which was the chronology of the sequences and 
finds made up until then), it was imagined that Vetricella 
had played a prominent role in the system of trade between 

the coast and the hinterland, precisely owing to the fact it 
was part of the public holdings, perhaps royal holdings, a 
point we shall return to later on below. Furthermore, it was 
suggested that activities involving the storage of goods, and 
the production of specialized articles, took place at Vetricella, 
connected especially to the manufacture of iron objects. The 
vocation of the site, its particular structure, and the already 
partial data on the organization of its construction proces-
ses, liken it to the nearby hilltop centres of Donoratico and 
Monterotondo Marittimo (fig. 1) at which, for contempo-
rary sequences, archaeological investigation had identified 
similar characteristics, namely a major, monumental change 
of structure, and the presence of specialized forms of pro-
duction (sparse glaze pottery at Donoratico; cereal storage 
at Monterotondo M.mo).

In the article, these sites were called ‘out of scale’, so as 
to differentiate them from contemporary sites, which have 
been the subject of archaeological investigation, and which 
feature simpler sequences.

One feature which these ‘out of scale’ sites are said to have 
had in common was the fact they were public possessions, 
albeit differing in their origin and their forms of admini-
stration. This common origin would justify this kind of 
economic strategy, which was seen in the article as a typical 
feature of public power. It was suggested that, at least for the 
10thc, the public power was one of the main players, rather 
than a secondary player, in the sphere of economic growth. 
The creation of ‘out of scale’ sites, and thus public investment, 
linked to important transformations in the natural and fo-
rest environment, allegedly created the conditions for new 
links, and new exchanges, between the countryside and the 
city, helped by the existence of possible extensive economic 
systems, also connected to each other, administered by the 
public power.

As in the case of the aforementioned article, so too will 
we continue here, in this article, to refer to the time period 
between the second half of the 9th and the 10thc, in view of 
the fact that it is to this period that the material evidence so 
far investigated belongs which is best dated, and which, as a 
result, can be interpreted most certainly.

As regards the site of Vetricella, as one infers from the 
articles in this volume (see Marasco et al., above), after the 
2016 excavation campaign, we can posit a series of facts with 
greater certainty than in the past. The site was definitively 
abandoned in the course of the 11thc; unlike what was believed 
in the past, the site was not formed only in the course of the 
9thc, but was established on a pre-existing site dating back to 
the beginnings of the Early Medieval period, regarding the 
nature and form of which future archaeological investigations 
will shed light; it is only as of the last decades of the 9thc 
that large-scale reorganization took place, giving the site its 
particular layout, already detected in the diagnostic phase. 
However, this important change took place in several phases: 
an initial phase involved the creation of the water channels 
and the moats, with a central building perhaps already pre-
sent; a second phase, during which the moats were filled in, 
and an outer wall built, above the fill of the innermost moat, 
a defensive wall with its lower courses built of masory, and 
the upper part perhaps of perishable materials, while in the 
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fig. 1 – Map of Tuscany showing 
location of sites mentioned in this 
article.

fig. 2 – Mortar mixers: on the left, 
the three mixers present at Do-
noratico; on the right, from top 
to bottom, the mixer at Vetricella 
and the mixer at Monterotondo 
Marittimo.
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outermost ring a wooden palisade was erected. As shown by 
the finds, and especially by the numerous radiocarbon dates, 
the two phases were very close in time to each other, and may 
be placed between the last decades of the 9th and the 10thc. 
Unfortunately the figures from radiocarbon measurements 
do not enable us to define more limited time periods; this 
is a problem which we hope to solve with the arrival of new 
data. Indeed, the period in question, as we know, is associated 
with a complex history, and dating the transformations more 
precisely could make a substantial difference in the historical 
interpretation of the events.

In any event, the operations carried out in these pha-
ses reveal complex planning with the use of a specialized 
workforce, and also a large-scale involvement of manpower 
necessary to dig the moats. The presence of specialists is also 
proven by the use of mortar mixers (fig. 2), which a recent 
reinterpretation now indicates were definite markers not only 
of specialized knowhow, but also of skilled workers from 
an external geographical context (Bianchi 2011). While it 
is hard, in the case of the first phase, characterized by the 
moats, to speculate as to the presence and possible form of 
a central building, this building is certainly easier to define 
in the second phase. The tower-shaped building, in the exact 
centre of the circular boundaries, had masonry foundations 
and a wooden elevation, and it had a large canopy, perhaps 
on all sides, which covered an area which, at least on the 
western side, had a sort of flooring made of lime-based 
mortar. The large amount of pottery found in the 2016 
excavation campaign is still largely identified as coming from 
storage containers, and thus designed for storing food (see 
Briano et al., above), confirming the hypotheses advanced 
in previous articles on the site’s vocation. Given that no 
other structures were found in the space within the central 
ring with a residential function, it is plausible that both the 
interior of the tower, and the external, covered spaces were 
designed for the storage of various products. The fact that 
a very large number of iron objects were found (more than 
700 finds), including small knives, as well as the presence 
of numerous pieces of slag from forges, suggests that there 
may have been a concentration at the site of places where 
these objects were processed. This hypothesis will only find 
definitive confirmation with the identification, in future 
investigations, of the production features themselves, since 
the bulk of the objects found so far comes from secondary 
deposits 22. Moreover, continuation of the research will make 
it possible to date more precisely this important production 
phase, which currently oscillates between the end of the 9th 
and the start of the 11thc (see Marasco et al., above).

Recently there had been suggestions that Vetricella had a 
role in the processing of metals used for coinage, especially 
silver. Now, in the light of archaeometric analyses conducted 
on 10thc coins, an important initial finding has been made, 
to be checked as and when the number of samples increases: 
namely that metals used for coinage were by and large mined 
in the imperial mines in the Germanic area (Benvenuti et 

22 The presence of a small forge, and limited stratigraphy associated with 
possible metal-working, dates only to the phase prior to the site’s abandonment 
(see Marasco et al., above).

al., above). Accordingly, any processing connected with silver 
or other minerals such as copper and silver-bearing lead, if 
proven with certainty at Vetricella, would have to be related 
to the production of precious objects, and not to the coin 
production cycle.

Initial analyses carried out on the forge slag indicate, on 
the other hand, the presence at the site both of iron, from 
the Colline Metallifere, and of hematite, from Elba 23. This 
finding is to be appraised with caution, however, since the 
slag analyzed comes from secondary deposits, and is thus not 
connected to specific sequences. If confirmed, this would be 
of great importance, because it would attest to the fact that 
the specialist workers had sufficient knowhow to be able to 
use minerals from differing contexts, in order to obtain an 
alloy that was qualitatively superior. Furthermore, in the 
context of exchange relations with Elba, Vetricella’s position 
on the edge of the lagoon would make more sense: goods 
from what is now the Gulf of Follonica would have been able 
to cross the lagoon, both to and from the site.

It is hoped that future excavations may also be able to 
clarify another point which is still unresolved, namely the 
presence of an inhabited space. As stated above, the findings 
from the excavation in the inner circle at the moment rule 
out such a presence. We still have to find out whether a 
residential nucleus existed in the spaces between the outer 
circles, or else in the immediate vicinity of the site.

In the economy of the activities carried out at Vetricella, 
this detail could, however, be unimportant, since the survey 
carried out in the recent past attests to the presence of seve-
ral small agglomerated settlement sites in the plain close to 
the site, and in particular the presence of one not far from 
Vetricella which, also thanks to the most recent diagnostic 
analyses, seems to show a certain solidity and size (Marasco 
2013; Marasco et al., above).

Thus, if Vetricella was a site where, between the end of the 
9th and the 10thc, goods were stored and products were made, 
we cannot rule out the possibility that much of its workforce 
came from the nearby satellite settlement sites.

Vetricella would thus have been at the centre of a system 
of exchange and resource exploitation where goods and ma-
terials would have arrived in order to be stored or worked. 
This particular role of the site might explain the fact that 17 
coins, all datable to between the end of the 9th and the start 
of the 11thc, were found here. This is a large number compared 
to the almost total absence of coins at contemporary sites in 
the territory already investigated archaeologically (Rovelli 
in Benvenuti et al., above).

The almost monumental layout of Vetricella in both 
phases, confirmed by the recent excavation, and its central 
economic role in this portion of the coastal territory, increa-
singly support the notion that we are looking at a site which 
was directly administered by the king. This had already been 
mooted in the past, also owing to its proximity to the curtis 
of Valli (see the remarks made above by Collavini). Future 
research will make it possible to better define the relationship 

23 These are the preliminary findings made from specific investigations 
conducted at the Department of Earth Sciences, Florence, for the preparation 
of the sample, and by the Actlabs Laboratory (Ancaster, Ontario, Canada) for 
tests on the same samples. 
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fig. 3 – The towers mentioned in the text: from top to bottom, plan of 
site of Donoratico, showing the remains of the tower; Monterotondo 
Marittimo, showing the possible remains of the tower; the robber trench 

of the perimeter walls of the tower at Vetricella.

between this site and the curtis centre itself, thus far believed 
to coincide with the castle bearing the same name located 
not far from Vetricella, atop a small hill (Ceccarelli Lemut 
2004, p. 5; Cucini 1985, pp. 235-236). However, at present 
we can go by the considerations formulated by Collavini 
in the previous paragraph, which moot the possibility that 

Vetricella was the caput curtis of Valli or else a specialized 
appendage of it.

Regarding the scale of production, at present we can put 
forward some approximations, setting out from the number 
of finds made. The aforementioned fragments of storage 
vessels, mostly identifiable as containers of undecorated, 
levigated pottery, are indicative of storage on a considerable 
scale, given that, at other sites in the area, numbers of finds 
of the same pottery types and chronologies are considerably 
fewer. The same consideration holds true, exponentially, 
for iron finds. A large number of iron objects found are of 
a type which, unfortunately, could belong to a long time 
period, usually ranging from the Early Medieval period to 
the middle centuries of the Medieval period. However, the 
fact that Vetricella was certainly abandoned in the course of 
the 11thc rules out a later chronology for them, and allows 
them to be dated to the 11thc at the latest, when metal finds 
are few in excavations in Tuscany (Belli 2015).

The comparison between the finds made at this site and 
at the other contemporary sites in the area also places the 
emphasis on another important aspect, namely the apparent 
absence of repercussions of this production on the surroun-
ding territory.

The same considerations can also be formulated for 
another site mentioned earlier as being ‘out of scale’. This is 
Donoratico, where a specialized production of sparse glaze 
pottery is suggested, attested thus far by the presence of more 
than 3,000 fragments. There is no parallel for such a statistic 
at the other sites investigated, where sherds of this pottery 
ware number a few dozen, at most. The study of this pottery, 
which is the subject of a doctoral thesis, will certainly provide 
valuable data for understanding the definite chronology and 
the destination of this production (for initial considerations, 
see Briano et al., in this volume).

The common features of these ‘out of scale’ sites, therefore, 
are particularly significant, despite the fact that they were 
probably public possessions of differing sorts: a property 
that perhaps came directly under the king in the case of 
Vetricella; public property granted to important institutions, 
such as the monastery of S. Pietro in Palazzuolo (Monteverdi 
Marittimo) in the case of Donoratico; and perhaps the Bishop 
of Lucca himself, or the same monastery, for Monterotondo 
Marittimo.

The different natures of these properties does not mean 
that there was no homogeneous programme of reorganiza-
tion at the sites, as shown by the fact, already highlighted 
above, that mortar mixers were found at all of them. The 
presence of a tower is another feature common to the si-
tes of Vetricella, Donoratico and perhaps Monterotondo 
Marittimo (fig. 3). This is true in the case of the last of 
these sites if we interpret as the remains of just such a 
structure the remains of a very thick wall adjacent to the 
outer enclosure, which would define a large building, one 
located, moreover, in a position strikingly similar to the one 
at Donoratico, in other words connected to the circuit of 
walls. As a result, a tower could also be interpreted as the 
sign of a specific vocation of the ‘off the scale’ sites, within 
which this building could be associated with the storage of 
specific products, as well as performing the more customary 
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function of living quarters. For that matter, it is no coinci-
dence that the presence of towers, destined to become the 
distinguishing feature of the later feudal castles, is indicated 
by the written documents in this area only in the context 
of large properties, probably the result of important public 
grants, as in the case (to remain in this territory) of the curtis 
of S. Vito al Cornino, the property of the Bishop of Lucca, 
and bordering on the public curtes of Franciano and Valli 
itself (Ceccarelli Lemut 2004, pp. 6-8).

It remains to be seen, from future research, whether 
the most discordant element among these ‘out of scale’ 
sites is to be ascribed to this differing nature of the pu-
blic properties. The discordant element in question is 
the absence of a clearly defined borgo in the case of the 
possible public curtis of Vetricella, which contrasts with 
the presence of a definite residential area at Donoratico 
and at Monterotondo Marittimo (as one deduces from 
the written and archaeological sources). It may not be a 
coincidence that this dishomogeneous feature is connected 
to the differing fates which befell the three sites, given that 
the definitive abandonment of Vetricella, in the course of 
the 11thc, was matched by a gradual transformation in castles 
associated with the new territorial seigneurships in the case 
of Monterotondo Marittimo and Donoratico.

Despite the fervid building activity and production at 
the ‘out of scale’ sites, a large part of this territory, both in 
layout and in terms of pottery production, does not seem 
to undergo major transformations in this phase, being 
characterized, up until the later 11thc, by local forms of 
production, albeit in some cases more specialized. This 
latter fact is borne witness to by the circulation of small 
transportation vessels made between Roccastrada and the 
area of Monterotondo Marittimo, discussed in this volume 
(Briano et al., above). However, this could be a sign of the 
vitality of the rural communities which populated this area 
with their small élites, a vitality already noted in recent 
studies which was probably also the reason for the success 
of this sort of programme, backed by the central authorities 
(see, for example, Bianchi 2015). In future investigations, it 
will be essential to understand whether the absence of any 
enrichment of the material culture of these communities is 
indicative of the fact they were almost totally impermeable 
to this public programme, or whether its impact had con-
sequences in spheres which are yet to be defined.

Analysis of pottery finds in this territory also highlights 
the lack of imported wares up until the later 11thc, barring 
exceptions such as the heavy glaze found at the acropolis 
of Populonia, the presence of which is now more plausible 
if we consider that that location may have been the site of 
the comitatus of the same name (Gelichi 2016).

The study, in this volume, of the pottery finds from 
portus Scabris, situated on the edge of the Gulf of Follonica, 
shows the very small amount of imported pottery throu-
ghout the Early Medieval period also at this maritime port 
(Vaccaro above). Accordingly, this fact would lead one to 
interpret it more as a stopping-off point along the sailing 
routes up and down the Tyrrhenian coast, rather than as a 
full-scale port geared towards trade between the coast and 
the hinterland.

This kind of picture thus reveals a considerable discre-
pancy, at least in the 10thc, between the almost total absence 
of commerce or trade movements linked to the Tyrrhenian 
routes and geared towards the hinterland, and the conside-
rable vitality of projects and changes which we see in rural 
areas, not only in relation to ‘out of scale sites’, but also to 
profound changes in the landscape.

Geomorphological and archeobotanical analyses relating 
to the former course of the river Pecora, presented in this 
volume (Pieruccini et al., above), date important inter-
ventions involving both the course of the river itself and in 
the surrounding territory especially to the final decades of 
the 9th and 10thc, with possible fires designed to clear more 
land for arable use or pasture. These actions suggest a close 
link between the site of Vetricella and the new strategies 
for exploiting the surrounding territory pursued on such 
a large scale as to leave little doubt as to the fact they were 
planned as part of a wide-ranging programme connected 
to important political operators. The creation of the ‘out of 
scale’ sites would thus seem, at least for the Pecora valley, to 
be linked to a project to reorganize the territory.

It is hoped that future investigations in the adjacent 
Cornia valley may provide equally useful findings for this 
interpretation. Indeed, in this valley stood another important 
public possession, the curtis of Cornino, also mentioned in the 
dower of Hugh of Arles. In the first paragraph of this article, 
Collavini suggests that this curtis, which initially belonged 
to the king, later passed to the Aldobrandeschi, counts of 
this comitatus, changing its name to become Franciano, and 
donated, under this name, to the monastery of S. Quirico 
di Populonia in the course of the 11thc. The value of this 
possession is indirectly reflected by the monastery’s economic 
and political shift up in gear at the time of its acquisition. 
Franciano (and, earlier, the curtis of Cornino) also comprised 
the area near the original marsh of Piombino. This zone, 
as we know from contemporary sources, was characterized 
by the presence of salt-works. The excavations at the site of 
Carlappiano enabled the rediscovery of traces of some of 
these facilities, although they can only be related to the Late 
Medieval centuries. It is nevertheless possible, as suggested 
by Dallai, that these features stood in an area which had been 
set aside for some time for this purpose, and that the older 
traces (given their perishable nature) of these have been lost, 
despite the fact that it was possible to infer long frequentation 
thanks to the pottery found during the survey campaigns 
(Dallai et al., above).

If these hypotheses were correct, a scenario never con-
templated before in any historical reconstruction would 
take shape, namely the presence of important nodal sites for 
production, for managing local resources, and perhaps also 
possible administrative centres, situated in the costal area, 
directly subordinate to the public power. These centres would 
possibly be connected to other centres in the hinterland, and 
this link would have formed, or been strengthened, especially 
in the course of the 10thc, when a total reorganization of these 
sites took place, and a wider, interlinking system was created, 
geared towards the exploitation of important resources, or 
to specific forms of production. 

G.B.
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3. CONCLUSIONS: THE SIGNIFICANCE  
OF “OUT-OF-SCALE” SITES

In an attempt to draw provisional conclusions, which 
might help formulate the questions which might guide the 
continuation of the nEU-Med project, we try to sum up the 
salient points which have emerged from our interpretation, 
with the aim of backing up and implementing the conside-
rations set out by Hodges in this volume (Hodges above).

The case of Vetricella, placed alongside Donoratico and 
Monterotondo Marittimo, has brought to the foreground 
the presence of sites which display a profound difference 
in their layout and function, compared to other sites in the 
same geographical district, which have been the subject of 
archaeological investigation for some time. At present, their 
formation can be dated between the final decades of the 9th 
and the 10thc. Future investigations, especially at Vetricella 
and in its surrounding territory, will make it possible to 
specify its chronology more precisely, also in relation to subse-
quent, possible adaptations and reorganizations of the sites.

In an attempt to place late 9th-11thc Vetricella within 
interpretative frameworks associated with northern Europe, 
Richard Hodges describes it, for the 10thc, as a centre of 
administration and production on a par with a solar central 
place. This description would fall away in the course of the 
11thc, when, prior to its abandonment, absorbed within a 
possible seigneurial district, Vetricella may have only retained 
the function (perhaps on a reduced scale) of a centre for the 
production of iron objects, above all.

For Donoratico and Monterotondo Marittimo, the 
available archaeological findings do not make it possible to 
adopt, for the 10thc, the same definition of solar central place. 
Pending future investigations, we therefore prefer to give 
the sites analyzed here the more generic definition of ‘out of 
scale’, to underline their peculiar nature.

On the basis of our current knowledge, we can try, first, 
to reflect on what these ‘out of scale’ sites are not. First and 
foremost, they are not central places for local trade, because 
the forms of specialized production do not seem to have any 
repercussion on the surrounding lands. At the same time, the 
‘out of scale’ sites do not seem to be the fulcrums of complex 
regional or extra-regional trade networks, given the absence of 
the main indicator of trade itself, namely imported pottery, 
absent until the later 11thc in the hinterland, and present in 
very scant amounts at coastal ports.

The material record and information from written sources 
also show, fairly clearly, what these sites are. They are very 
homogeneous sites, belonging to a single property. In fact, 
they are public possessions managed directly by the royal 
power, or else entering the possessions of important political 
figures that received benefits directly from the kings and/or 
from the marquises, of Tuscia with parts of the public patri-
mony. Together, these sites, closely comparable to the afore-
mentioned cases coming from northern Tuscany, eventually 
achieved a significant critical mass, especially as of the 10thc, 
within a unified political space, the March of Tuscia, which 
was in a phase of full expansion at this time. These sites had 
forms of specialized production, specific or otherwise, and 
these activities seem to be placed in a complex economic 

context, which was planned by the central power. In the case 
of Vetricella, its development did not lead to the formation 
of a settlement, although this was present in other instances, 
such as at Donoratico, at Monterotondo Marittimo, or, in 
northern Tuscia, at San Genesio. Future investigations will 
be able to clarify whether this absence was connected to the 
particular forms of administration of this public property 
(which remained under the king’s direct control), to the type 
of production which characterized Vetricella, primarily (i.e. 
iron), or, finally, to other factors yet to be identified.

How was the system able to work? On the basis of archaeo-
logical findings, above all, we can say that it consisted of a 
network of sites (curtis sites or otherwise) which served the 
needs of a “very important owner” (the fisc); this had been set 
up to manage large agricultural holdings, to exploit natural 
resources, and to produce goods, often of a certain complexity 
and designed for specific uses: pottery, iron (weapons, and also 
tools needed for artisanal work, such as the small knives found 
at Vetricella), stone (military and prestige constructions), 
foodstuffs, and salt. Again, the exceptional size – compared 
to standards of the other curtes – suggests the development of 
forms of complex specialization able to create an infrastructure 
network which lies at the foundation of a system of exchange. 
At present we can take the view that the circulation of these 
products did not take actually place, at least initially, in plain 
commercial forms, since the products made at these centres 
were probably geared both for the cities and the court, and 
perhaps for the other ‘out of scale’ sites and the other major 
public properties. Within this infrastructure network, one of 
the purposes of the sites situated along roads and the coast 
was to enable the movement of products, acting as departure 
points for local products towards the centre of the system, 
represented, as stated earlier, by the court, the city, and other 
major public properties.

What is the role of this system in the economic evolution 
of Tuscia? At present, pending the new findings which will 
come from our project, and a more detailed and mature 
reflection, we can already put forward the hypothesis that a 
truly economic and commercial impact derived, indirectly, 
from the workings of this system. The public economy linked 
to the ‘out of scale’ sites and to their territories and resources 
could, indeed, be that “dark matter”, given little considera-
tion in reconstructions of economic history, that was capable 
of constituting the conditions (demographic, productive, 
technological) which underpinned the prodigious, and 
sudden, dynamism in the economy of Tuscany from the end 
of the 11thc (cf. Molinari 2010), when the system, with the 
crisis of the March of Tuscia, stopped working, and some 
of the key sites, such as Vetricella, were abandoned, while 
others saw further and rapid expansion, such as San Genesio.

The crisis of the March, which spelled the end of this 
public economic system, was also followed by an economic 
reorganization in the direction of a greater localization, 
connected in particular to the more marked development 
of seigneurie banale, as happened in the political and social 
spheres. Some of the original nerve-endings of the estate 
system, who became important pieces in the process whereby 
local seigneurships became established, eventually became 
more closely connected to the local economies, as is shown 
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by archaeology, becoming in some cases reference points 
in the new signorial districts (see the cases of San Genesio/
San Miniato, Donoratico or Monterotondo Marittimo, 
cf. Cantini, Salvestrini 2010; Bianchi 2004; Bruttini, 
Grassi 2009).

This kind of proposed interpretation would make it 
possible to explain the conditions – or at least some of the 
conditions – which allowed Tuscany to become, at the height 
of the Medieval period, one of the richest regions in Europe, 
despite a modest aristocratic fabric, fragmented estate owner-
ship, and a limited connection to networks of supra-regional 
trade prior to the 11th-12thc (Wickham 2005, e.g. pp. 214-16, 
387-93; Cantini 2015).

The validity of these provisional hypotheses will need to 
be verified on the one hand with the continuation of research 
in the sample territory, and, on the other hand, by means of 
a wider and more detailed comparison with other parts of 
Tuscany and central-northern Italy. 

G.B., S.M.C.

BIBLIOGRAPHY

Andreazzoli F., 2003, Archeologia dell’architettura di un monastero 
medievale sul Monte Pisano: San Michele alla Verruca, in Franco-
vich, Gelichi 2003, pp. 39-45.

Angelini L. (a cura di), 1987, Archivio Arcivescovile di Lucca. Carte 
dell’XI secolo, III, 1031-1043, Lucca.

Barsocchini D., 1841, Raccolta di documenti per servire alla storia 
ecclesiastica lucchese, in Memorie e documenti per servire all’Istoria 
del Ducato di Lucca, III, Memorie e documenti per servire all’istoria 
del Ducato di Lucca, V, 3, Lucca.

Belli M., 2005, Produzione, circolazione, consumo di manufatti metal-
lici nella Toscana meridionale del Medioevo (secoli IX-XIV), Scuola 
di Dottorato e Ricerca Riccardo Francovich: Storia e Archeologia 
del Medioevo, Istituzioni e Archivi, dell’Università degli Studi di 
Siena XVII Ciclo.

Bianchi G., 2004, Castello di Donoratico (LI). I risultati delle prime 
campagne di scavo (2000-2002), Firenze.

Bianchi G., 2011 Miscelare la calce tra lavoro manuale e meccanico. 
Organizzazione del cantiere e possibili tematismi di ricerca, in G. 
Bianchi (a cura di), Dopo la calcara: la produzione della calce 
nell’altomedioevo: nuovi dati tra Lazio e Toscana fra ricerca sul campo, 
archeologia sperimentale e archeometria, «Archeologia dell’Architet-
tura», XVI, pp. 9-18.

Bianchi G., 2015, Recenti ricerche nelle Colline Metallifere ed alcune 
riflessioni sul modello toscano, «Archeologia Medievale», XLII, pp. 
9-26.

Bianchi G., 2016, Il monastero tra Medioevo ed Età Moderna, in 
Bianchi, Gelichi 2016, pp. 373-400.

Bianchi G., 2018, Spazi pubblici, beni fiscali e sistemi economici rurali 
nella Tuscia post carolingia: un caso studio attraverso la prospettiva 
archeologica, in Bianchi, La Rocca, Lazzari 2018, pp. 293-326.

Bianchi G., Cantini F., Collavini S.M., forthcoming, Beni pubblici 
di ambito toscano, in V. Loré, F. Bougard (eds.), Beni pubblici, beni 
del re. Le basi economiche dei poteri regi nell’alto medioevo (VI-inizio 
XI secolo), Turnhout.

Bianchi G., Gelichi S. (a cura di), 2016, Un monastero sul mare. 
Ricerche a San Quirico di Populonia (Piombino/LI) / A monastery by 
the Sea. Archaelogical Research at San Quirico di Populonia (Piom-
bino, LI), Firenze.

Bianchi G., La Rocca C., Lazzari T. (eds.), 2018, Spazio pubblico 
e spazio privato tra storia ed archeologia (secoli VI-XI), Turnhout.

Bruttini J., Grassi F., 2009, Dall’insediamento altomedievale alla rocca 
signorile (IX-XIV secolo): il caso della Rocca degli Alberti a Monte-
rotondo Marittimo, in G. Volpe, P. Favia (a cura di), V Congresso 
Nazionale di Archeologia Medievale (Foggia-Manfredonia 2009), 
Firenze, pp. 313-318.

Cantini F., 2015, Forme, dimensioni e logiche della produzione nel 
Medioevo: tendenze generali per L’Italia centrale tra V e XV secolo, in 
A. Molinari, R. Santangeli Valenzani, L. Spera (a cura di), L’ar-
cheologia della produzione a Roma (secoli V-XVI), Bari, pp. 503-520.

Cantini F., 2018, La gestione della produzione fra curtes fiscali e curtes 
private in età carolingia, in Bianchi, La Rocca, Lazzari 2018, 
pp. 261-292.

Cantini F., Salvestrini F. (a cura di), 2010, Vico Wallari-San Genesio. 
Ricerca storica e indagini archeologiche su una comunità del medio 
Valdarno inferiore tra alto e pieno Medioevo, Firenze.

Cavallini M., 1972, Vescovi volterrani fino al 1100. Esame del Regestum 
Volaterranum, con appendice di pergamene trascurate da F. Schneider, 
«Rassegna volterrana», XXXVI-XXXIX, pp. 3-83.

Ceccarelli Lemut M.L., 1985, Scarlino: le vicende medievali fino al 
1359, in Francovich 1985, pp. 19-74.

Ceccarelli Lemut M.L., 1998, Terre pubbliche e giurisdizione signorile 
nel comitatus di Pisa (secoli XI-XIII), now in M.L. Ceccarelli 
Lemut, Medioevo Pisano. Chiesa, famiglie, territorio, Percorsi, 13, 
Pisa 2005, pp. 453-503.

Ceccarelli Lemut M.L., 2004, La maremma populoniese nel medioevo, 
in G. Bianchi (a cura di), Campiglia. Un castello e il suo territorio. 
Ricerca storica. Indagini archeologiche, Firenze, I, pp. 1-116.

Ceccarelli Lemut M.L., Sodi S., 2017, La Chiesa di Pisa dalle origini 
alla fine del Duecento, Pisa.

Collavini S.M., 1998, «Honorabilis domus et spetiosissimus comitatus». 
Gli Aldobrandeschi da “conti” a “principi territoriali” (secoli IX-XIII), 
6, Pisa.

Collavini S.M., 2013, Luoghi e contenitori di stoccaggio dei cereali in 
Toscana (VIII-XII s.): le evidenze delle fonti scritte, in A. Vigil Esca-
lera, G. Bianchi, J.A. Quirós Castillo (eds.), Horrea, barns and 
silos. Storage and incomes in Early Medieval Europe, Documentos de 
Arqueología medieval, 5, Bilbao, pp. 57-76.

Collavini S.M., 2016, S. Quirico di Populonia nelle fonti scritte (secc. 
XI-XII), in Bianchi, Gelichi 2016, pp. 51-85.

Collavini S.M., forthcoming, Dall’Antichità al medioevo tra archeologia 
e fonti scritte: considerazioni introduttive, in Salmeri forthcoming.

Concilium Aquisgranense = Monumenta Germaniae Historica, Leges, 
Concilia aevi Karolini, I, ed. A. Weminghoff, Hannover-Lipsia, 
Hahn, 1906, n. 39, pp. 307-464.

Cucini C., 1985, Topografia del territorio delle valli del Pecora e dell’Al-
ma, in Francovich 1985, pp. 147-333.

DD. HII = Monumenta Germaniae Historica, Diplomata, Diplomata 
regum et imperatorum Germaniae, III, Henrici II. et Arduini diplo-
mata, Hannover, Hahn, 1900-1903.

DD. HII = Monumenta Germaniae Historica, Diplomata, Diplomata 
regum et imperatorum Germaniae, V, Henrici III. diplomata, Berlin, 
Weidmann, 1931.

DD. LI = Monumenta Germaniae Historica, Diplomata, Diplomata 
Karolinorum, Die Urkunden Ludwigs des Frommen, ed. T. Kölzer, 
Wiesbaden, 2016.

Fibbialla dei Canonici. Storia tradizione e memoria, 2004.
Francovich R. (a cura di), 1985, Scarlino I. Storia e territorio, Firenze.
Francovich R., Gelichi S. (a cura di), 2003, Monasteri e castelli fra 

X e XII secolo. Il caso di San Michele alla Verruca e le altre ricerche 
storico-archeologiche nella Tuscia occidentale, Firenze.

Franzini M., Lezzerini M., 2003, The stones of medieval buildings 
in Pisa and Lucca provinces (western Tuscany, Italy). 1. The Monte 
Pisano marble, «European Journal of Mineralogy», 15, pp. 217-244.

Franzini M., Lezzerini M., Mannella L., 2001, The stones of medie-
val buildings in Pisa and Lucca provinces (western Tuscany, Italy). 3. 
Green and white-pink quarzites from Mt. Pisano, «European Journal 
of Mineralogy», 13, pp. 187-195.

Garzella G., 2005, Populonia, Cornino, Massa Marittima: l’itinerario 
di una sede diocesana, in A. Benvenuti (a cura di), Da Populonia a 
Massa Marittima: i 1500 anni di una diocesi, Atti del convegno di 
studi (Massa Marittima 2003), Firenze, pp. 137-151.

Gelichi S., 2016, Prima del monastero, in Bianchi, Gelichi 2016, 
pp. 337-372.

Gelichi S., Alberti A. (a cura di), 2005, L’aratro e il calamo. Bene-
dettini e Cistercensi sul Monte Pisano. Dieci anni di archeologia a S. 
Michele alla Verruca, Pisa.



159

PUBLIC ESTATES AND ECONOMIC STRATEGIES IN EARLY MEDIEVAL TUSCANY: TOWARDS A NEW INTERPRETATION

Ghilarducci G. (a cura di), 1990, Archivio Arcivescovile di Lucca. 
Carte dell’XI secolo, II, 1018-1031, Lucca.

Ghilarducci G. (a cura di), 1995, Archivio Arcivescovile di Lucca. 
Carte dell’XI secolo, IV, 1044-1055, Lucca.

Giorgetti A., 1873-74, Il cartolario del monastero di S. Quirico a 
Populonia, «Archivio storico italiano», ser. III, 17, 1873, pp. 397-
415; ser. III, 18, 1873, pp. 209-224, 355-370; ser. III, 20, 1874, 
pp. 3-18, 213-217.

Giuliani G., 2005, Il monastero di San Michele alla Verruca: profilo delle 
vicende storiche, in Gelichi, Alberti 2005, pp. 11-33.

Von Glanvell W., 1905, Die Kanonessammlung des Kardinals Deusde-
dit, Paderborn.

Guidi P., Parenti O. (a cura di), 1910, Regesto del Capitolo di Lucca, 
I, Regesta Chartarum Italiae, 6, Roma.

Kurze W. (a cura di), 1981, Codex Diplomaticus Amiatinus. Ukun-
denbuch der Abtei S. Salvatore am Montamiata, II, Tübingen.

Lazzari T., 2012, Dotari e beni fiscali, «Reti Medievali. Rivista», 13, 
pp. 123-139.

Luzzati M., 1979, Vescovato di Lucca, 1-2, in A. Castagnetti, M. 
Luzzati, G. Pasquali, A. Vasina (eds.), Inventari altomedievali di 
terre, coloni e redditi, Istituto storico italiano per il medioevo, Fonti 
per la Storia d’Italia, 104, Roma, pp. 207-246.

Manaresi C., 1955-60, I placiti del “Regnum Italiae”, 3 voll., Istituto 
storico italiano per il medioevo, Fonti per la storia d’Italia, 92, 96, 
97, Roma.

Marasco L., 2013, Archeologia dei paesaggi, fonti documentarie e strut-
ture insediative in ambito rurale toscano tra VIII e XI secolo. Nuove 
indagini archeologiche sul comprensorio costiero dell’Alta Maremma, 
tesi di dottorato Scuola di Dottorato di Ricerca Riccardo Fran-
covich. Storia e Archeologia del Medioevo, Istituzioni e Archivi, 
Università degli Studi di Siena, XXII ciclo.

Molinari A. (a cura di), 2010, Mondi rurali d’Italia: insediamenti, 
struttura sociale, economia. Secoli X-XIII, «Archeologia Medievale», 
XXXVII, pp. 11-284.

Salmeri G. (a cura di), forthcoming, La transizione dall’Antichità 
al medioevo nel Mediterraneo centro-orientale. Casi di studio, Pisa.

Scalfati S.P.P. (a cura di), 2006, Carte dell’Archivio Arcivescovile di 
Pisa. Fondo Arcivescovile, 3, (1151-1200), Biblioteca del «Bollettino 
storico pisano». Fonti, 11/iii, Pisa.

Schiaparelli L. (a cura di), 1924, I diplomi di Ugo e Lotario, in L. 
Schiaparelli, I diplomi di Ugo e di Lotario di Berengario II e di 
Adalberto, Istituto storico italiano per il medioevo, Fonti per la 
storia d’Italia, 38, Roma.

Schneider F., 1914, Reichsverwaltung in Toscana von der Gründung des 
Langobardenreichs bis zum Ausgang der Staufer, 568-1268, Bibliothek 
des Deutschen Historischen Instituts in Rom, 11, Roma.

Tomei P., 2012, Un nuovo «polittico» lucchese del IX secolo: il «breve de 
multis pensionibus», «Studi medievali», ser. III, 53, pp. 567-602.

Tomei P., 2017, Alle radici del potere. La struttura aristocratica del territo-
rio lucchese (896-1096), Tesi di Dottorato in Storia e Orientalistica, 
Università di Pisa, XXVIII Ciclo.

Tomei P., forthcoming, Il sale e la seta. Sulle risorse “pubbliche” nel Tirreno 
settentrionale (sec. V-XI), in Salmeri forthcoming.

Vignodelli G., 2012, Berta e Adelaide: la politica di consolidamento 
del potere regio di Ugo di Arles, «Reti Medievali. Rivista», 13/2, pp. 
247-294.

Wickham C., 2005, Framing the Early Middle Ages. Europe and Medi-
terranean, 400-800, Oxford.

Abstract
This article aims to bring together findings from material and 

documentary sources, with a view to a comparison for the purposes of 
understanding the appropriate historical context relating in particular to 
the 10thc. The information gathered so far from research shows, indeed, 
that it is above all at this moment in time that important transforma-
tions took place in the nEU-Med project sample area, affecting both 
natural and anthropic landscapes, as is shown by the transformations 
involving the site of Vetricella.

Setting out from information that can be gleaned from the double 
dower, dated to 937, issued by Hugh of Provence, attention is focused 
in the first part of the article on the foundations of public power in 
the geographical areas of northern Tuscia and the Maremma area, to 
highlight the fact that this was a prominent player in the regional eco-
nomy at the time. This information make it possible to reveal a parallel 
relationship between the development of the site of Vetricella and the 
general economic strategies implemented by this player.

In the second part of the article, the synthesis of the material in-
formation deriving from the interdisciplinary investigations makes it 
possible to see similarities between the transformations that took place 
at Vetricella in the course of the 10thc and those that affected a number 
of other sites connected to public powers present in the area investigated 
by the project. This makes it possible to reveal a contemporaneous 
relationship between actions designed to fortify and expand the sites in 
question, with a view to creating centres that were often characterized 
by the production of specialized items.

In the final part of the article, the findings made on the basis of 
the various sources are brought together to circumscribe as precisely as 
possible the characteristics of these sites having a public physiognomy, 
and a different, higher scale of production and settlement than those 
present in many parts of Tuscia already explored archaeologically, in an 
attempt to make suggestions as regards what relationship they may have 
had with the economic growth which was a feature of the 10th and 11thc.




