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The nEU-Med project is part of the Horizon 2020 programme, in the ERC 
Advanced project category. It began in October 2015 and the University 
of Siena is the host institution of the project. 
The project is focussed upon two Tuscan riverine corridors leading from 
the Gulf of Follonica in the Tyrrhenian Sea to the Colline Metallifere. It 
aims to document and analyze the form and timeframe of economic 
growth in this part of the Mediterranean, which took place between the 
7th and the 12thc. Central to this is an understanding of the processes of 
change in human settlements, in the natural and farming landscapes 
in relation to the exploitation of resources, and in the implementation 
of differing political strategies. 
This volume presents the multi-disciplinary research focussed upon the 
key site of the project, Vetricella, and its territory. Vetricella is thought 
to be the site of Valli, a royal property in the Tuscan march. It is the only 
Early Medieval property to be extensively studied in Italy. Located on 
Italy’s Tyrrhenian coast, the archaeology and history of this site provide 
new insights on estate management, metal production and wider 
Mediterranean relations in the later first millennium. Apart from reports 
on the archaeology, the finds from excavations and environmental 
studies, three essays consider the wider European historical and 
archaeological context of Vetricella. Future monographs will feature 
studies by members of the project team on aspects of Vetricella, its 
finds and territory.
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Davide Susini*, Pierluigi Pieruccini**

PRELIMINARY GEOARCHAEOLOGICAL RESULTS  
FROM THE INTERMEDIATE RING-SHAPED DITCH  

AT THE ARCHAEOLOGICAL SITE OF VETRICELLA (SCARLINO, GROSSETO)

1. INTRODUCTION

Ring-shaped ditches are commonly related to several 
kinds of settlement from different periods. In Central Europe 
during the Late Neolithic, “rondels” were the most typical 
monumental enclosures (Blazkova 2015; Pasztor et al. 
2015), whilst for the Medieval period there is a terminological 
variety which is usually inferred from historical records (e.g. 
ringwork, moated site, motte etc., see Kelland 2013 and 
references therein). Ring-shaped ditches related to these kinds 
of settlements are normally regarded as a means of defence 
(though not for moated sites), usually associated with defen-
sive structures, such as fences, which enclosed and protected 
an inner area with buildings. On this matter, the literature 
available is polyhedral, ranging from cultural-sociological 
(Fasham 1982) to land-use (Carson et al. 2016) perspec-
tives to more specific aspects such as paleaeoenvironmental 
reconstructions (Beneš et al. 2002) and backfill formation 
processes (Lisá et al. 2015). The latter is perhaps one of the 
first questions to be answered by geoarchaeology. In fact, 
ditch infillings are lithologically and texturally different and 
mainly depend on natural and anthropic processes. Thus, 
the study of backfill modality and the relationships between 
natural and anthropic sediments provide important informa-
tion regarding the function of a ditch (e.g. defence vs water 
storage) and its evolution during the lifetime of a settlement 
(Lisá et al. 2013; Hausmann et al. 2018).

In this paper, we present preliminary geoarchaeological 
results of the geometrical and sedimentological/stratigraphic 
analyses from the intermediate ring-shaped ditch of the ar-
chaeological site of Vetricella (southern Tuscany, Italy). The 
results provide important information about engineering 
planning, use of the ditch, and its relationships with the 
processes and activities that occurred in nearby areas, both 
inside and outside the archaeological site.

2. THE ARCHAEOLOGICAL SITE  
OF VETRICELLA

The site of Vetricella is characterised by the presence of 
three concentric ring-shaped ditches, identified by aerial pho-
tography and confirmed by subsequent geophysical surveys, 
enclosing the inner area featuring a tower-like building (fig. 1).  

During past excavation seasons, test-trenches made on the 
three ditches revealed strong differences both in dimensions, 
geometries and sedimentary fillings. On-site stratigraphic 
observations showed that the inner ditch backfill is made 
up entirely by anthropogenic sediments, the intermediate 
ditch by mixed anthropogenic and natural sediments, 
whilst the outer ditch, the smallest and shallowest, by very 
few anthropogenic sediments. Following these preliminary 
results 4 more trenches were opened on the intermediate 
ditch, the deepest and largest and corresponding to cardinal 
points (therefore named S1DS; S2DE; S4DN; S7DW, fig. 
1). This strategy was planned to better analyse the nature of 
the sedimentary filling, its function and its relationships with 
the activities in the inner and outer surfaces.

3. MATERIAL AND METHODS

Trenches were dug by mechanical excavator, perpendicu-
larly cutting the ditch at its 4 cardinal points. The excavation 
permitted to focus upon both the ditch backfills and the 
bedrock (Upper Pleistocene alluvial fan gravels: Pieruccini 
et al. 2018). Stratigraphic sections were manually cleaned 
and documented by orthophotograph, 3D modelling, 
stratigraphic sketches and sedimentological descriptions. The 
sedimentological analysis followed the principles of facies 
analysis (Goldberg, Macphail 2006) in order to assess 
the main nature of the process responsible for deposition 
within the ditch. Facies analysis mainly took into account 
composition, texture, fabric and sedimentary structures of 
the deposits within the intermediate ditch. Field descriptions 
were later improved and coupled with ortophotographs digi-
tal processing and 3D models. Three 14C dates have been also 
obtained from basal and top fillings of S4DN and S7DW 
sections (tab. 1).

Additionally, the stratigraphic successions underwent 
sampling for palaeoenvironmental (ostracoda, geochemical 
proxies, charcoal, pollen, malacofauna) and microstrati-
graphical (micromorphology) analysis. These analyses are 
still proceding as are analyses of the archaeological material 
found in the ditch.

4. DATA

4.1 Dimensions and geometry

Measurements from each section (fig. 2a-b and tab. 2) 
were calculated and analysed by direct geometric digital 
comparison, in order to evaluate the volume of excavated 

* Dipartimento di Scienze Fisiche, della Terra e dell’Ambiente – Università 
di Siena (susini.davide@gmail.com).

** Dipartimento di Scienze della Terra – Università di Torino (pierluigi.
pieruccini@unito.it).
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material and possible water storage capability. The inter-
mediate ditch has a diameter of c. 77 m with a c. 241 m 
circumference, with an average width of 8 m for c. 2 m 
depth. However, the observable depth is inferred from the 
modern agricultural soil which has truncated the top of 
the ditch. The absolute elevation of the base of the ditch 
at each trench was assessed by GPS in order to evaluate 
possible slope variations from one cardinal point to another. 
The base of the ditch is constant at 11,7 m a.s.l., with no 
notable slope. The estimated total volume of the body of 
water within the ditch is approximately 2477 m³.

Sections obtained from the trenches also show the pres-
ence of a slope-step installed on the internal side of the ditch; 
this peculiar geometry forms a 1×1,5 m ramp highlighting a 
deeper central portion. Moreover, in S1DS and S4DN em-
bankment works associated with the ramp were also observed 
(see below for further details).

4.2. Facies analysis

The sedimentary dynamics of the infillings of the inter-
mediate ditch are complex, although facies analysis revealed 
a rather simple framework. This is due to the impossibility 
to establish a direct stratigraphic correlation between each of 
the four sections. Moreover, it has already been mentioned 
that the top of the ditch, and consequently the filling within, 

is partly destroyed by modern agricultural activities, hence 
partially preventing the observation of the sealing phases 
related to the abandonment processes of the ditch.

Despite these problems, the observed stratigraphic suc-
cessions permitted to identify two distinct facies associations 
and their related characteristics:

Anthropic facies (fig. 3a): facies related to human activities 
are made of poorly sorted, mainly clast supported, fine- to 
coarse-grained gravels with scarce sandy and silty matrix 
sediments, and plane-planar to cross-planar stratifications. 
Anthropic inputs, such as ceramic, often burnt animal bones 
and charcoals, are also very abundant, although locally 
concentrated.

Natural facies (fig. 3b): facies related to natural fillings are 
made of massive to weakly laminated matrix supported clays 
to silty-clay sediments with scarce sands and pebbles and 
occasional sandy lenses. Locally these facies show a weakly 
developed sub-angular structure.

4.2.1 S1DS (fig. 4a)
At the southern area of the ditch the initial phase of the 

infilling is characterized by natural facies that form the base 
of the succession (1b, 2b) within the central part of the ditch 
and pass laterally to anthropic facies (1a, 2a) inputted from 
the external sectors of the site. In a second phase, anthropic 
inputs come from the internal sector (3a), burying the slope-

fig. 1 – Aerial view of 
the archaeological site of 
Vetricella at the end of 
the 2018 campaign, with 
the intermediate ditch (in 
red), the inner ditch (in 
yellow) and the tower-
like building (in green) 
highlighted. Blue stripes 
indicate the location of 
the intermediate ditch 
trenches.

sample contest Lab. Code
(Beta Analytic)

14C concentration 
(pMC) t (years BP) t (years AD – 1σ) t (years AD – 2σ)

CSN18_S7DW_CH3 Thin charcoal lense in 
S7DW base of facies 6 Fi4045 85.67 ± 0.50 1243 ± 47 [686-778] [671-886]

CSN18_CCH_BULK Burnt wood fragment in 
S4DN base of facies 5 Fi4038 86.55 ± 0.48 1161 ± 45 [800-899] [769-984]

CSN18_S4DN_CH5 Thin charcoal lens in 
S4DN top of facies 5 Fi4037 87.17 ± 0.52 1103 ± 48 [891-991] [860-1021]

tab. 1 – 14C dates from the intermediate ditch. For the localization of the samples, see fig. 4.
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Trench Wmax (m) Wch (m) Wst (m) Dmax (m) Dst1 (m) Dst2 (m) Volume ch (m³) Volume ch TOT 
(m³) Volume (m³) Volume TOT 

(m³)
S1DS 8,9 3,1 1,8 2,2 1 1,2 164,5

580,9

695,8

2477
S2DE 7,4 5 1,1 1,7 0,9 0,8 135,15 483,2
S4DN 8,2 3,8 1,5 2,1 1,1 1 137,2 576,8
S7DW 8,6 4 1,5 2 1 1 144,05 721,2

tab. 2 – Measurements of the ditch inferred from each sections (see fig. 2) and volume of the body of water in assumed low level periods (Volume 
ch TOT), in relationship with the ramp, and flooded periods (Volume TOT).

fig. 2 – A) Geometry of the 
intermediate ditch; B) Measures 
of the intermediate ditch (see 
related tab. 2)

fig. 3 – A) Anthropic facies 
(S2DE), note poorly select-
ed sediments with sub-planar 
stratification and strong pres-
ence of anthropogenic input 
(white arrows); B) Natural facies 
(S4DN), note fine material with 
occasional pebbles, massive, with 
weakly developed sub-angular 
structure; C) Natural/anthropic 
facies alternation (S7DW); D) 
Reddish, leached Bt horizon 
representing an Argillisol with 
moderate prismatic structure 
on top of the pleistocenic allu-
vial fan, cut by the intermediate 
ditch (S4DN). Note that the top 
of the palaeosoil is truncated by 
modern plowing (grayish layer).



26

D. Susini, P. Pieruccini

step that is characterized by the presence of a stone wall, with 
a thin level of fresh-water bivalves (Unionidae) concentrated 
below, found in living position (fig. 5a-b). In this phase the 
natural facies extends for almost the whole width of the 
ditch (3b).

The final phase is marked by the total deactivation of the 
ditch, sealed completely by anthropic sediments (4a; 4b).

4.2.2 S2DE (fig. 4b)
At the eastern area of the ditch the initial phase of the fill-

ing is marked by thick anthropic layers inputted mostly from 
the external sectors (1; 2). The abundance of archaeological 
elements inside the facies are mainly related to domestic 
activities.

Natural facies (3a) are present in a higher position than 
in the other sections, when the deeper part of the ditch was 
already partially filled. However, anthropic inputs continued 
coming from both sides of the ditch (3b; 4).

Natural facies predominate in the later phase of filling 
(5a, 5b, 6, 7) when most of the ditch was flooded, although 
with a smaller anthropic layer (8, 9) inputted from the 
internal sector.

Presence of fresh-water bivalves (Unionidae) are observed 
here as well (5b), although in minor quantity compared to 
S1DS section.

4.2.3 S4DN (fig. 4c)
At the northern area the ditch is cut within the palaeosoil 

on top of the alluvial fan (fig. 3d) which is a truncated reddish, 
leached Bt horizon representing an Argillisol (Nettleton 
et al. 2000; USDA 2015), which was already observed in 
the Pecora river geomorphological study (Pieruccini et al. 
2018). Sediments at the base of the ditch are affected by 
severe carbonate precipitations due to the presence of the 
oscillating water-table. Anthropic facies are poorly repre-
sented and observed only in the initial and final phase of 
the filling (1, 5b, 5d).

Management works, similar to S1SD, are observed on the 
slope-step improved by the installation of a gravelly levee (4) 
that separated the central and deeper part of the ditch from 
the shallower inner part.

The natural facies are well distributed (2, 3, 5, 6) through-
out the ditch and filled most of it, including the shallower 
inner part (5a, 5c).

Two radiometric dates have been obtained from the 
intermediate and final phase of filling (5), spanning from 
the beginning of the 9th to the end of 10th centuries AD. 
However, the presence of earlier facies at the base, although 
strongly altered by water-table, suggests that the filling pro-
cesses started earlier.

4.2.4 S7DW (fig. 4d)
At the western area the base of the filling is formed by a 

thin anthropic layer (2, 3b) cut at the top by an important 
unconformity and buried by subsequent natural facies (3a, 4). 
However, a thin natural layer on top of the ramp (1) indicates 
that natural deposition affected the very first phase of the 
ditch filling. Subsequent phases show that the body of water 
occupied the entire ditch (6) with lateral input of anthropic 

material coming from the internal sector (5, 6a, 7, 8) and to 
a lesser extent from the external sector (6b).

One radiometric date has been obtained from a thin 
charcoal lens in the intermediate sequence of the filling (6), 
placing this moment at the 8th century, although this date 
must be treated with caution due to the charcoal’s state of 
preservation.

5. DISCUSSION

The main feature of the intermediate ditch is the asym-
metry of the slope, represented by a slope-step observable 
in the inner part (fig. 2a-b). This intentional setting served 
to create a central, deeper part and a shallower inner part. 
This accommodation forms a ramp which allowed access 
inside the ditch possibly to obtain water supply (for domestic 
and/or production activities) during drought periods, when 
only the deeper central part was flooded (estimated volume 
c. 581 m³, see tab. 2). The presence of sedimentary facies 
associated to standing water or low-energy water depositional 
environments support this hypothesis. It is also possible that 
the ramp was intended to facilitate maintenance operations 
(e.g. cleaning and/or dredging), as highlighted by anthropic 
facies at the base of the filling in S7DW.

The presence of embankments built on the ramp and 
observed at the southern (stone wall) and northern (gravelly 
levee) areas of the ditch are evidence of subsequent manage-
ment works (fig. 5). Stratigraphic analysis shows that these 
artificial levees were built when the deeper area of the ditch 
was already filled and sealed, hence their main purpose was 
probably to form an internal channel for water supply. This 
is particularly notable in S4DN where lenses of natural facies 
characterized the shallower inner area.

Anthropic facies indicate that the ditch was also used 
as a discharge area. In S2DE the base of the infilling is 
mainly made of archaeological material related to domestic 
activities. This suggests that the ditch had also a second-
ary function, at least at a local level, for waste dumping 
and as a toss zone (Binford 1983). At the moment it is 
unclear whether this phase was related to the presence or 
absence of water. Anthropic facies are also associated with 
management/maintenance works. These facies are usually 
subsequent to early natural fillings and confined to the side 
portions, which may indicate the intention of gradually 
reducing the section of the ditch and/or fitting-out works 
for slope maintenance.

The top of the filling, corresponding to the last sealing/
abandonment phase, is affected by modern agricultural 
activities, which removed part of it.

Natural facies show evidence of short living soil forma-
tion processes with weakly developed soil structure (fig. 3b), 
enhanced by homogenisation of the sediment due to plant 
roots and edaphic fauna activity, which indicate wetting 
and drying cycles (Holliday 2004). This suggests that that 
the ditch was not permanently flooded but was affected by 
important oscillations of the water depth, most probably 
due to seasonal or intentional drainage, although evidences 
of the latter have not been observed.
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fig. 4 – Facies analysis of the intermediate natural (red) and anthropic (green) ditch infillings: A) S1DS Section; B) S2DE Section; C) S4DN 
Section, with localization of the 14C dates (see tab. 1); D) S7DW Section, with localization of the 14C date (see tab. 1).
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fig. 5 – Intermediate ditch subsequent 
embankment works related to the ramp: 
A) frontal view of S1DS stone wall, note 
the presence of a thin layer of bivalves 
(Unionidae) in life position (white 
arrow); B) same as A) but in relation-
ship with the stratigraphic section; C) 
gravelly levee (marked in red) in S4DN.

fig. 6 – Geomorphological sketch of the surrounding area of Vetricella: 
1. Alluvial fan; 2. artificial channel; 3. palaeochannel; 4. Late Holocene 

alluvial plain; 5. Late Pleistocene alluvial deposits.

Geomorphological remote analysis show no visible ca-
nals or collectors for water exploitation in order to supply 
the ditch. Moreover, the Pecora river is situated at a lower 
elevation (Pieruccini et al. 2018), preventing the possibility 
of a connection channel.

However, remote analysis shows that Vetricella is located 
on the watershed between two small concave-shaped im-
pluviums modelled by run-off processes on top of the Late 
Pleistocene alluvial fan (fig. 6). Therefore, it is possible that 
water supply was mainly related to the surface drainage, 
which is driven by seasonal rainy periods, both from direct 
run-off (i.e. rain) and surface run-off (i.e. rills and gullies).

6. CONCLUSIONS

Geoarchaeological analysis of the intermediate ditch filling 
succession allowed to reconstruct its main formation process-
es, use and function and its evolution in time. The filling is 
made up of two major type of sediment bodies which are the 
result of cut-and-fill sequences of anthropic intentional infill-
ing and natural processes, the latter related to deposition in a 
standing or low-energy water environment. Post-depositional 
processes are also evidence that the body of water within the 
ditch was not permanent but strictly dependent on seasonal 
waters triggered by meteorological events. The function of 
the ditch as a water collector/reservoir is highlighted by the 
presence of a ramp which allowed people to collect water 
during drought periods and maintenance works.

A B

C
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The uniformity and precision of geometry and dimen-
sions and the presence of the ramp denote a specific intent 
and project management which is the result of a high level of 
engineering competence coupled with remarkable technical 
knowledge. Such high level work must have been possible 
thanks to the available labour and high quality engineering 
and works management.

While these can be considered as preliminary results, the 
further collecting of data will allow to better understand 
the use of the ditch as well as the surrounding natural and 
anthropic environment.
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Italian abstract

RISULTATI PRELIMINARI DALLA RICERCA GEOARCHEOLOGICA 
NEL FOSSATO INTERMEDIO DI VETRICELLA  

(SCARLINO, GROSSETO)

Durante la campagna di scavo 2018 presso il sito archeolog-
ico di Vetricella sono state aperte per mezzo di pala meccanica 
4 trincee esplorative (collocate ai punti cardinali S1DS a Sud, 
S2DE ad Est, S4DN a Nord, S7DW ad Ovest) allo scopo di 
investigare i depositi di riempimento del fossato intermedio. 
L’obiettivo, dal punto di vista geoarcheologico, è stato quello 
di analizzare le evidenze di modalità realizzativa (le geometrie), 
la stratigrafia del riempimento (tipologia di sedimentazione, le 
relazioni tra riempimenti antropici e naturali, le caratteristiche 
dell’ambiente all’intorno) e quindi fornire indicazioni circa i 
processi di formazione e la sua funzione nel tempo.

Le 4 sezioni stratigrafiche ottenute sono state documentate 
tramite ortofoto e analizzate e descritte dal punto di vista 
sedimentologico (analisi di facies) e stratigrafico, nonché 
campionate per analisi paleoambientali (carboni, pollini, 
ostracodi, malacofauna), chimiche (conducibilità elettrica, 
TIC, TOC, pH) e micromorfologiche. Ulteriori indagini 
sono in corso per i materiali contenuti negli strati antropici. 
Tre datazioni radiometriche sono state ottenute dai riempi-
menti basali e sommitali delle trincee S4DN e S7DW.

Le sequenze stratigrafiche osservate sono state descritte 
secondo il metodo dell’analisi di facies analizzando nel det-
taglio le litofacies (granulometria, composizione, morfologia, 
geometria interna, strutture sedimentarie e fabric) e le loro 
reciproche relazioni geometriche e composizionali.

Il fossato intermedio ha un diametro stimato di 77 m per 
una circonferenza di 241 m e una larghezza media di circa 8 
m con una profondità di circa 2 metri. Tuttavia, non si può 
escludere una profondità maggiore rispetto all’originale piano 
di campagna dato che il tetto del fossato è stato troncato 
dall’attività agricola moderna. La base del fossato in tutte 
e quattro le trincee è costante a quota 11,7 m s.l.m. senza 
pendenze rilevabili.

Il fossato è stato scavato all’interno dei sedimenti del 
conoide alluvionale antico (Pleistocene superiore) che cos-
tituisce la superficie del terrazzo sul quale è ubicato il sito di 
Vetricella. Approssimando una sezione costante del fossato, si 
stima che il volume complessivo di sedimenti ghiaiosi estratti 
per la costruzione del fossato (e conseguentemente il volume 
totale dell’invaso) sia di circa 2477 m³.

Le sezioni del fossato mostrano una geometria costante con 
la presenza, sul fianco interno, di un gradino di circa 1 m di 
altezza e 1,5 m di larghezza. Tale gradino forma di fatto una 
rampa che separa la porzione centrale del fossato, più profon-
da, da quella situata nella porzione interna (meno profonda).

Le successioni stratigrafiche osservate rivelano la presenza 
di due facies sedimentarie distinte, caratteristiche di diversi 
processi sedimentari:

Facies antropiche – le facies relative all’attività antropica 
sono caratterizzate da sedimenti grossolani poco selezionati 

a supporto clastico, da ghiaia grossolana a fine con scarsa 
matrice fine sabbiosa-siltosa. La composizione di queste facies 
è inoltre caratterizzata dalla presenza di elementi antropici 
(prevalentemente ceramiche, ossi animali, carboni ecc.), 
abbondanti ma concentrati localmente.

Facies naturali – le facies relative ai riempimenti naturali 
sono caratterizzate da sedimenti da massivi a debolmente 
laminati a supporto di matrice da argillosa a siltosa-argillosa, 
con scarse sabbie e ciottoli.

L’analisi geoarcheologica delle geometrie e dei riempimen-
ti dei fossati ha permesso di comprendere i relativi processi di 
formazione, della funzione e delle modalità di evoluzione nel 
tempo. Il fossato intermedio mostra una tecnica realizzativa 
frutto di una precisa strategia funzionale. Le dimensioni, 
la particolare precisione nella realizzazione (dimensioni 
medie e geometrie costanti) e le caratteristiche del substrato 
oggetto di scavo denotano una precisa volontà progettuale 
e delle capacità tecniche notevoli. Il volume totale scavato 
(ca. 2447 m³) è costituito dai depositi ghiaiosi appartenenti 
alla conoide alluvionale pleistocenica sulla cui superficie si 
imposta il sito di Vetricella. Si tratta infatti di sedimenti 
molto addensati, grossolani che necessitano per lo scavo di 
strumenti adatti allo scopo e di una precisa progettazione 
in fase di scavo per gestire i materiali di risulta che sono 
stati distribuiti e/o recuperati nell’area del sito. La quantità 
di manodopera è senz’altro decisiva per la realizzazione del 
fossato ma anche un coordinamento e una direzione dei lavori 
ingegneristicamente avanzata.

La caratteristica principale del fossato è la sua asimmetria 
con la presenza di un gradino nel versante interno, permet-
tendo di avere una rampa meno acclive. Tale sistemazione 
era funzionale all’accesso all’interno del fossato per l’approv-
vigionamento idrico (per attività domestiche e/o produttive) 
durante i periodi in cui il livello dell’invaso era basso e cir-
coscritto alla porzione centrale più profonda (si stima che il 
volume d’acqua durante questi periodi fosse di ca. 581 m³). 
La presenza di facies sedimentarie associabili ad ambienti 
deposizionali tipici di acque ferme o di bassa energia supporta 
questa ipotesi. Inoltre, è possibile ipotizzare che la necessità 
di predisporre una rampa fosse per agevolare le operazioni di 
manutenzione e pulitura (dragaggi), come evidenziato dai 
riempimenti antropici basali presenti nella sezione S7DW.

Nelle sezioni S1DE e S4DN la presenza di argini costruiti 
al limite del gradino (rispettivamente un muretto in pietra ed 
un argine in ghiaia) sono evidenze di opere di sistemazione 
postume alla realizzazione del fossato. L’analisi stratigrafica 
ha difatti evidenziato come questi arginamenti siano stati 
realizzati quando la porzione centrale del fossato fosse già, 
o prossima ad essere, completamente riempita. Dunque, 
è probabile che la funzione di queste opere fosse quella di 
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canalizzare l’acqua verso la porzione interna del fossato; ciò 
è particolarmente apprezzabile nella sezione S4DN dove si 
osservano delle lenti argillo-siltose e sabbiose in appoggio 
all’argine.

La presenza di facies di riempimento antropici, d’altro 
canto, provenienti sia dai settori esterni che interni del fossato 
indicano come nel quest’ultimo fosse stato utilizzato anche 
come zona di scarico materiale, probabilmente relazionabile 
alle fasi di uso delle superfici prospicienti al fossato stesso. 
Nella sezione S2DE, ad esempio, i riempimenti antropici 
basali sono caratterizzati da abbondanti elementi archeologici 
relativi ad attività domestiche. Ciò suggerisce che il fossato, 
perlomeno localmente, avesse una funzione secondaria come 
scarico rifiuti. Tuttavia, non è chiaro al momento se questa 
fase ‘precoce’ di riempimento fosse o non fosse in relazione 
alla presenza d’acqua nel fossato. Le facies antropiche sono 
inoltre associate a lavori di manutenzione e sistemazione, 
solitamente successive alle prime fasi di riempimento natu-
rale e confinate nelle porzioni laterali lungo i versanti. Ciò 
lascia indurre la volontà di diminuire progressivamente la 
sezione del fossato per favorire l’accesso alla risorsa idrica 
e/o opere di sistemazione per la manutenzione dei versanti 
del fossato stesso.

Le facies naturali, inoltre, mostrano deboli evidenze di 
pedogenesi (formazione di suolo) di breve durata con omo-
geneizzazione del sedimento ad opera di apparati radicali e 
fauna edafica, che indicano fasi cicliche di secca. È quindi 
possibile ipotizzare che il livello dell’invaso subisse oscillazi-

oni importanti, probabilmente stagionali o legate a drenaggi 
intenzionali, benché per quest’ultima ipotesi non sono state 
osservate evidenze dirette.

Per quanto riguarda l’apporto di acque al fossato le analisi 
effettuate da remoto non hanno evidenziato la presenza di 
canalizzazioni o collettori realizzati ad hoc che convogliassero 
le acque nel fossato. Il Fiume Pecora è localizzato ad una 
quota inferiore, pertanto la possibilità che esistesse un canale 
allacciante con il corso d’acqua non sembra essere verosimile. 
Tuttavia, l’analisi geomorfologica ha evidenziato come il sito 
di Vetricella sia ubicato all’interno di un sistema di piccole 
vallecole che solcano la superficie della conoide alluvionale 
pleistocenica che immerge verso sud e che ospitavano il 
drenaggio superficiale, caratterizzato da piccoli fossi di ero-
sione concentrata. Il sito di Vetricella si trova in una porzione 
leggermente rialzata, posta tra due di queste vallecole e quindi 
aveva due linee di drenaggio ‘naturali’ principali, una posta 
ad Ovest e una ad Est. Date le caratteristiche di facies del 
riempimento del fossato intermedio, l’ipotesi più plausibile è 
che le acque di riempimento del fossato provenissero da questi 
sistemi di drenaggio superficiale che erano soggetti a stagion-
alità, la stessa che si riconosce dall’analisi dei riempimenti. È 
quindi plausibile che la quantità di acqua presente nel fossato 
fosse dipendente principalmente dalle variazioni stagionali e 
dagli eventi meteorici, sia come deflusso diretto (quantità di 
acqua piovana che finisce direttamente nel fossato) sia come 
deflusso superficiale (quantità di acqua piovana proveniente 
dal ruscellamento superficiale delle aree circostanti).
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The nEU-Med project is part of the Horizon 2020 programme, in the ERC 
Advanced project category. It began in October 2015 and the University 
of Siena is the host institution of the project. 
The project is focussed upon two Tuscan riverine corridors leading from 
the Gulf of Follonica in the Tyrrhenian Sea to the Colline Metallifere. It 
aims to document and analyze the form and timeframe of economic 
growth in this part of the Mediterranean, which took place between the 
7th and the 12thc. Central to this is an understanding of the processes of 
change in human settlements, in the natural and farming landscapes 
in relation to the exploitation of resources, and in the implementation 
of differing political strategies. 
This volume presents the multi-disciplinary research focussed upon the 
key site of the project, Vetricella, and its territory. Vetricella is thought 
to be the site of Valli, a royal property in the Tuscan march. It is the only 
Early Medieval property to be extensively studied in Italy. Located on 
Italy’s Tyrrhenian coast, the archaeology and history of this site provide 
new insights on estate management, metal production and wider 
Mediterranean relations in the later first millennium. Apart from reports 
on the archaeology, the finds from excavations and environmental 
studies, three essays consider the wider European historical and 
archaeological context of Vetricella. Future monographs will feature 
studies by members of the project team on aspects of Vetricella, its 
finds and territory.
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