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This e-book includes the 61 long abstracts of oral presentations (41)
and posters (20) presented at the three-day CEA2018, the 14"
Conference of Environmental Archaeology. The LPP-Laboratory of
Palynology and Palaeobotany of Department of Life Science,
interdisciplinary biological center of the University of Modena and
Reggio Emilia, organized the meeting in Modena (26-28 February
2018), in the historical and recently restored San Geminiano building.
The scientific contributions were presented in 8§ talk sessions and one
poster session. Multidisciplinary 4BG Archaeo-Bio-Geo studies on
environmental reconstructions and palaeoecological research invol-
ving analyses of archaeological survey, human and animal bones,
sometimes integrated to isotopic or molecular data, remote sensing
and GIS, are reported in this e-book. Botany is the prevalent
biological field contributing to environmental reconstructions, with
analyses on plant macroremains, non-pollen palynomorphs and pollen,
and with studies on flora and vegetation changes. Study areas are
mainly centered on European countries, Mediterranean and Northern
Africa, including five abstracts on Sahara, while two contributions
concern South America.

The 1% Conference, called “The Archaeobotanical work group”, was
organized in 2005, and was a working group round-table meeting
between experts on environmental studies and archaeologists of the
Czech Republic. Then, the meeting became an annual conference with
more and more attendants from other countries. In 2017, the 13" CEA
took place in Nitra, Slovakia, and was for the first time outside the
Czech Republic. In Italy, the CEA2018 has been especially rich of
presentations and interdisciplinary approaches, with many countries
represented as study areas and participants coming to Modena. Titles
and list of co-authors show an unexpectedly rich number of
contributions to the Environmental Archaeology by Italian specialists
joining colleagues from the Czech Republic, Poland, Norway,
Sweden, Greece, Spain, France, Switzerland, Austria, Germany,
Serbia, Slovakia, Republic of Macedonia, United Kingdom, United
States of America, and other countries.
The congress was under the patronage of the project SUCCESSO-
TERRA (on sustainability and the Bronze age in the Po plain-N Italy)
and of the network BRAIN-Botanical Records of Archaeobotany
Italian Network (https://brainplants.unimore.it/). Basic sponsorships
were given by the Botanical Society of Italy, the Italian Institute of
Prehistory and Protohistory, the scientific association Society of
Naturalists and Mathematicians of Modena, the Superintendence of
Bologna, Modena, Reggio Emilia and Ferrara, Civic Museum of
Archaeology and Ethnology of Modena, with municipality of Modena
and the Emilia Romagna Region. Besides the SUCCESSO-TERRA
project mentioned above, financial support was provided by
Fondazione Anna Maria Catalano ONLUS and CEDAD-Centro di
DAtazione e Diagnostica. We acknowledge all the projects,
institutions and associations, the international scientific committee,
the local organization committee and the Centro Interateneo
EDUNOVA - Centro E-learning di Ateneo who contributed to the
success of the conference.
Anna Maria Mercuri
February 2018
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Settlements, crops, woods. Land use and natural resources in a
changing environment at the time of the Terramare
(XVI-XII century BC, N Italy)

Mauro Cremaschi
Universita degli Studi di Milano, Dipartimento di Scienze della Terra “A. Desio”, Italy

Email address: mauro.cremaschi@unimi.it

Keywords: land use, environment, multidisciplinary research, Bronze Age, Terramare

Introduction

The civilization of the Terramare developed between the Middle and the Recent Bronze Ages
(XVI=XII century BC) in the Po Plain of Northern Italy, and was based upon cereal farming,
herding, and metallurgy (Bernabo Brea et al. 1997). The Terramare people also promoted a wide
network of commercial exchanges between Northern Europe and the Mediterranean region. This
civilization lasted for c. 500 years, before suddenly collapsing at ca. 1150 BC (Cardarelli 2009;
Fig. 1), in a period of great civilization upheaval throughout the whole Mediterranean region. This
paper discusses the initial results of an on-going research carried out in the framework of the
SUCCESSO-TERRA Project (PRIN20158KBLNB), aimed at elucidate the reasons, dynamic and
timing of the collapse of the Terramare civilization.

? I .Slm /”&é/ K

Figure 1 - Distribution of the Terramare and contemporary sites in the central Po Plain.



Materials and Methods

The research project includes the cooperation between geoarchaeologists, archacologists, palaco-
archaeobotanists, and geochemistrists. It is based on the archaeological excavation in key sites
(Terramara Santa Rosa di Poviglio - Bernabo Brea et al. 2004, Figs. 2,3; Terramara di Noceto -
Bernabo Brea and Cremaschi 2009, and San Michele di Valestra sites - Cremaschi 1997), and a
regional survey in the areas surrounding the archaeological sites. The results from archaeological,
geoarchaeological (including micromorphology), archacobotanical and archaeozoological studies
are interpreted in a multidisciplinary perspective, and in a chronological framework based on
many radiocarbon dates on different materials. Moreover, an independent palaeoclimatic
reconstruction is investigated through the study of local speleothems.
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Figure 2 - Terramara Santa Rosa di Poviglio, Villaggio Grande — plan of houses delimited by postholes

Results and Discussion

The subsistence strategies of the Terramare civilization were mainly based on cereal agriculture
supported by the introduction of irrigated agriculture. Beside irrigated agriculture, it also
introduced an innovative and sophisticated system of management of the natural hydrographic
net. Artificial canals were excavated to draw water from the main watercourses, along which the
settlements were located, to the moats of the villages and then redistributed to the fields
throughout a dense network of irrigation ditches. The successful contribution of this irrigation
method to agricultural practices triggered the Terramare civilization to its apogee and in
consequence of it a growing demographic pressure developed from the Middle Bronze Age to the
Recent Bronze Age.



Figure 3 - The map of the Terramara of Santa
Rosa di Poviglio as shown by the geophysical
survey (Mele et al. 2015 in Cremachi et al.
2015).

A further and important aspect of the land exploitation performed by the Terramare culture was
deforestation, which was extended also to the lowlands that had never been cleared before. The
need for extending clearance to larger areas was mandatory, as increased demographic pressure
required large areas for cultivation and grazing. Moreover, a large quantity of timber was required
to build villages. As a consequence, the pollen diagrams obtained from Terramare sites show a
very high rate of deforestation; the latter is higher than in other Bronze Age settlements from the
Alps and central Italy (Cremaschi et al. 2016). An estimation of the agricultural yield of cultivated
fields of some Terramare sites in the basin of the Enza River (Emilia region, N Italy) indicates
that the production of cereals was adequate to the demands of the Middle Bronze Age, but became
critical during the period of demographic growth at the apogee of the Terramare culture in the
Recent Bronze Age. From this period onwards, a progressively increasing environmental stress
is also evident. Parts of the fields were probably left uncultivated and used for livestock grazing.
Among domestic animal populations, the number of goats increased, less demanding than other
animal species as pigs, which were better represented in previous periods.

The dramatically diminished availability of timber is confirmed by a change in building
technique; the construction on deck and posts, which is a technique that demands large quantities
of wood, was abandoned. Wooden palisades to improve the fortifications of villages were
replaced by earthen ramparts; the necessity to protect villages suggests an increased societal
instability due to a growing competition for natural resources (Cremaschi and Pizzi 2013).

An episode of drought at ¢. 1150 BC (3100 years cal BP), documented on both sides of the Alps
and in the Apennines by several palacohydrological archives, affected the Terramare area (Fig.
4). At the Terramara of Santa Rosa di Poviglio, the dry period caused a dramatic lowering of the
water table, and consequently the turning off the hydraulic systems of the site (Cremaschi and
Pizzi 2007). This forced the inhabitants to dig wells at the bottom of the moat surrounding the site
to reach deeper water tables (Fig. 5). The site was abandoned in coincidence of this drought
episode and at the same time the whole Terramare system collapsed. Likely the unexpected and
intense drought, affecting a territory exploited beyond the limits of its sustainability, had dramatic
effects (Cremaschi et al. 2006). It caused famine among livestock and humans, and pushed the
social system to the collapse that led to the disappearance of the Terramare in the turn of a
generation.
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Conclusions

The working hypothesis so far followed indicates that the unfavorable concomitance between the
exploitation of natural resources and climatic factors strengthened the crisis of the Terramare
system. The results of the latest excavation seasons in the Terramara Santa Rosa di Poviglio
(Cremaschi et al. 2016) suggest that the construction of fortifications at the end of the late Recent
Bronze was suddenly interrupted, confirming the dramatic and instantaneous nature of the social
and environmental crisis. The latter, on the basis of fresh radiocarbon dating seems to be placed
at the end of III millennium BP. New data also indicate that frequentation of the site continued,
albeit in a very limited way, even after the crisis and the consequent collapse of its defensive
structures.

The Terramare crisis did not reach the Apennines: therein a recent excavations have established
that the site of San Michele di Valestra does not show any interruption coinciding with the
collapse of the Terramare, from which it is only 20 km away. The different environment and a
different strategy in the exploitation of natural resources, a less impacting agriculture, and a
greater role of pastoralism, have probably allowed these settlements to a greater resilience and to
survive the climatic event that accompanied to the end of Terramare.
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EMPTYSCAPES
Towards Filling Gaps in Mediterranean Landscape Archaeology
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‘On one matter there is universal agreement: the appearance of
practically every square metre in the Mediterranean today, save a
few remote fastnesses, has been altered, directly or indirectly, by
the past activity of people’ (Cyprian Broodbank 2013: 71)

'What at first appeared to be merely a period of technical re-equipment has produced profound practical,
theoretical and philosophical problems to which the new archaeologies have responded with diverse new
methods, new observations, new paradigms and new theory’

(David Clarke 1973: 17)

Keywords: Mediterranean, Italy, empty spaces, landscape, archaeological continuum, holistic

The Emptyscapes project

The aim of the project is to use the ‘traditional’ methods of landscape survey in partnership with
large-scale geophysical prospection, in due course airborne laser scanning, geo-archaeological
and bio-archaeological. The research area is a stretch of a rural valley near the ancient city of
Rusellae in southern Tuscany exploring completely new ground of a rural emptyscape.

The Etruscan and Roman city of Rusellae has been relatively well explored in the past, with a
history running in fairly well-defined phases of foundation, elaboration and decline from the 8"
or 9" century BC to the early 12" century AD, when primacy and the local bishopric were
ceded to the growing town of Grosseto a few km to the south-west. At least some of the
developments within the ancient city are known or suspected to have been matched by
developments or transformations within the open landscape of the valley, including the
foundation and decline of rural villas and (possibly) of centuriation during the Roman period.

Villages of one kind or another may also have been present during the Iron Age and Early
Medieval periods, though their location and form remain unclear (Nicosia and Poggesi 2011).
Today, the slopes either side of the valley are largely wooded. The relatively flat and
topographically undistinctive landscape between present-day Grosseto and the site of Rusellae
is now displays a rotating mixture of arable cultivation and pasture, dotted with small areas of
woodland, vineyards and olive cultivation. A trapeze-shaped sample transect covering 2500 ha
of the valley and hillslopes to the south-east of Rusellae was chosen as offering opportunities to
explore a range of environmental and archaeological contexts, with lowland fields appropriate
for magnetic survey flanked by wooded hillslopes which in due course will act as a test-bed for
high-resolution laser scanning.

Previous field survey, aerial photography and the detection of
archaeological evidence

From the late 1970s onwards the University of Siena has fostered a systematic programme of
landscape and archaeological investigation within southern Tuscany, including the Rusellae
area. As a result the area now has a substantial database and GIS, developed mainly through the
examination and analysis of archaeological evidence and ancient literature, documentary and



epigraphic sources, place-name evidence, systematic field-walking survey and aerial
photography, along with excavations of wvarious scales. Despite this, many important
archaeological questions still remain unresolved. Moreorver, if we look at the 1:100,000
distribution map and switch instead to the 1:10,000 it is easy to appreciate how the ‘empty
spaces’ predominate (Fig. 1).

Legend
Gi Arch g pping Project
Archaeological Sites Datasot
I Field waking artifact scatters
T2 Rusellae town area x
y

Figure 1 - Close up of the distribution map of sites detected by ‘traditional’ archaeological survey towards
the north-eastern end of the sample transect, at a scale of 1:10,000.

This realisation raises a crucial question: what are we missing? The answer lies before our very
eyes: the landscape and its transformations across time.

In an attempt to address the conundrum of the ‘empty phases’ and to fill what at present appear
to be ‘empty spaces’, the Emptyscapes project has been making an intensive study of the sample
transect at Rusellae so as to explore some key questions relating to the major cities of Rusellae,
Grosseto and Vetulonium: for instance the urbanisation of the Etruscan cities and in particular
their relationship with the surrounding countryside, the Romanization of the cities and the
landscape, the process of Christianisation and finally the impact on settlement, society and
economy of the end of the Antiquity and the beginning of the Middle Ages (new ruling classes,
‘incastellamento’, etc).

In the attempt to improve our understanding of the sample area we have so far collected around
450 ha of geophysical data (420 ha of magnetic and 30 ha of resistivity data); we have also
undertaken exploratory aerial survey in the area and have recently commenced fieldwork with
the purpose of collecting archaeological, geo-archaeological and bio-archaeological evidence
within the chosen transect. However, after this amount of scientific effort, have we answered
our research questions? Which new scenarios have been opened up? What new questions can
we now ask? Has our understanding of archaeological and landscape transformations within the
sample transect been substantially improved?

To answer these questions, or at least to provide a partial response, this article will present just
one example (among many other available in this area) that will illustrate the impact of the work
undertaken so far on our understanding of the area and of the overall potential of this approach
within a carefully chosen tract of ancient landscape. Aerial survey but especially magnetic
prospection has produced entirely unexpected results. In the north-east block, the magnetic data
shows a cluster of anomalies that can be readily interpreted as anthropogenic functional



elements and natural features within the local landscape: cultivation patterns, road systems,
buildings and geomorphological features. Within this complex there lies a double-ditched
enclosure (marked in blue in Fig. 2), close alongside the present course of the river Salica. The
enclosure was first identified in the magnetic data and then confirmed by intensive field-
walking survey (Campana 2018).
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Figure 2 - Overlapping of the site distribution and archaeological mapping of magnetic measurements
(Mag) as well as oblique (0AP) and vertical (vAP) aerial photography.

Within the 0.8 ha central area of the enclosure intense artefact scatters coincided with a number
of clear magnetic anomalies, the size and shape of which suggested interpretation as buildings.
In this case field observation and artefact collection were critical in identifying key features of
the site: a significant variation in elevation (of as much as 1.5 m) matching the features visible
on the magnetic map, and artefact scatters clearly indicating a medieval dating. What has been
revealed here is a previously unsuspected artificial mound, or alternatively a settlement
occupying a slight natural eminence within the local topography. Moreover, in the
neighbourhood of the site, but mostly to the south and the west of the river Salica, magnetic
anomalies reveal a pattern of field boundaries, roads and palaeo-riverbeds. The outstanding
character of the magnetic data and local topography prompted a borehole survey and an
intensive programme of artefact collection within a virtual grid of 10 m x 10 m ‘cells’, aimed at
establishing the chronological range and function of the site and at providing a more detailed
picture of the match between the magnetic measurements, micromorphology and artefacts
distribution. Analysis of the collected artefacts showed a quite distinct pattern of intensive
human activity deriving predominantly from the early 10" to the early or mid 12" century AD.
On the basis of comparative studies of shape, size, morphology, artefact assemblage and
chronological range this site can confidently be interpreted as a lowland medieval settlement
that shares significant characteristics with three others identified during recent survey work in or
close to the Grosseto lowland. It is possible, moreover, that the adjacent field system and road
could be associated with the same cultural context and chronological range. Unfortunately,
borehole survey program has been quite ineffective dating and generally improving our
understanding of field boundaries and therefore proper test-excavation program is needed.
However, in the meanwhile, we implemented comparative studies showing clear resemblances
here to sites in Puglia revealed in the first instance through aerial photography (Guaitoli 2003),
many of them sharing a general appearance to our field system in terms of size, shape and
overall pattern, and in some cases also to the shape of the settlements themselves. However, the
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settlement and in particular the field system (if genuinely associated with one another) illustrate
an extraordinary vital stage of a society that had the capacity and/or need to reorganize
settlement and landscape patterns, perhaps removing almost all vestiges of older patterns in the
process. As a final remark in this context we should perhaps emphasize the complexity of the
area under investigation. Past studies identified this as one of the most important areas within
the Grosseto plain for agricultural production (Citter and Arnoldus 2007). Moreover, the present
survey has produced clear evidence of a high level of hydrogeological instability in this locality.
Therefore, the creation of this new settlement and perhaps field system, whether financed
initially by the ruling classes or undertaken of their own volition by an existing rural
community, would have required advanced know-how of the local area, along with social
resources in terms of labour and productive capacity, to fulfil the project in the first place and to
retain it as a viable social and productive concern over time.

Targeted small-scale excavation

To further improve understanding of the historical development and to provide feedback to the
general research strategy a programme of targeted small-scale excavation was implemented
during summer 2017. The excavation work was aimed at sampling the air-photo and
geophysical anomalies interpreted as field boundaries and identifying dating evidence and
bioarchaeological data to better explain the local pattern of land use and its transformation
across time. The excavations were also targeted at the double-ditched enclosure in the hope of
better defining the chronology and fundamental characteristics of the settlement and its possible
connection to the adjacent field system. In the event the excavations revealed a substantial series
of stratigraphical relationships and paleo-soils from which it was possible to collect samples for
geomorphological, bioarchaeological and pollen analysis; these promise to provide a better
understating of the past environment at various stages in the development of the local landscape
pattern (Fig. 3). At the time of writing, towards the early 2018, analysis of the collected
observations and samples is still in its initial stages but it can already be said that almost all of
the features identified in the remote-sensing data were also readily traceable in the excavation
trenches, along with paleo-soils and other relevant items not represented in the survey data.

Figure 3 - Targeted small-scale excavations near Rusellac. Numbered and dashed red polygons show the
outlines of the sample excavations carried out in the summer of 2017.

The excavations in trench 1000 confirmed that the fortification system of the settlement

consisted of two ditches, each probably accompanied by an internal bank, a paleo-soil
containing medieval pottery and in the case of the inner bank and ditch, by a wall too.
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In five of the six test excavations clearly-defined anthropic paleo-soils were identified. Within
the double-ditched enclosure the top of the paleo-soil (left undisturbed during the excavation)
lay about 30 cm below the present surface, immediately beneath the recent ploughsoil. Outside
the enclosure the thickness of the paleo-soil was seen to be about 30-40 cm, extending beneath
the recent ploughsoil to a depth of about 60-70 cm from the present ground surface. Both inside
and outside the enclosure the paleo-soil was relatively dark in colour and included plentiful
organic elements and medieval pottery (Fig. 4). The only excavation trench that did not reveal
this paleo-soil (trench 3000) was only excavated to a depth of 50 cm before being abandoned
after of heavy rain made it impractical to continue the excavation work. There was no surviving
evidence of deeper anthropic paleo-soils. Stratified deposits of Roman and Etruscan age were
also entirely lacking, surprisingly so in a location situated only a short distance from a city that
played a substantial role in the region throughout those periods. At the east end of trench 1000
and at both ends of trench 2000 the excavations were carried to a depth of up to 3.5 m below the
present surface without revealing any sign of anthropic paleo-soils at these lower levels. In this
connection, however, it is worth adding that both past and recent field-walking survey and
artefact collection across this area produced only a very thin scatter of pre-medieval material,
the overwhelming majority of the surface finds belonging to the 10" to 12" century AD, with
only a very few finds from the early Middle Ages and Late Antiquity. Pottery and any other
kinds of material from the Etruscan and mature Roman periods were exceptionally rare. The
detailed examination and analysis of the sections in partnership with geomorphologists from the
University of Siena, highlighted the presence of complex geomorphological activity and the
widespread presence of clay layers produced by the settling of sediments in still water (Fig. 4).
A reasonable interpretation would see this area as characterized by a small expanse of open
water during Etruscan and Roman times, later reclaimed as dry land in Late Antiquity or
perhaps during the very early part of the Middle Ages.

S 4 T o

Figure 4 - Targeted small-scale
excavations near Rusellae. Top left:
section of trench 2000 showing the
clearly defined topsoil (1), black
paleo-soil (2), and natural clay
deposit mixed with other natural
sediments (3, 4, 5). Top right:
drone-derived ortophoto of trench
4000 showing the the road
(indicated by black arrows) and the
close proximity of the two Lombard
burials (black circle). Central row:
trench 5000 showing a ditch filled
(from left to right) by sand deposits
at the top and gravels and ceramic
material at the bottom. Bottom: plan
and section of trench 6000; the plan
view at the top is a drone-based
orthophoto  showing the road
(running top to bottom) where it is
clearly overlain and cut (from left to
right) by the small ditch originally
identified in trench 5000; the lowest
part of the illustration is derived
from a 3D simulation showing the
section of the trench, with light-
coloured ploughsoil at the top and
arrows to mark the upper surface of
the darker-coloured ditch-fill where
it clearly overlies the arrowed
surface of the road at the very
bottom
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Sample trench 4000 was located so as to intersect a magnetic feature that had been interpreted
as part of a road system, at this point running approximately east to west. The excavation
confirmed the presence of a substantial hardstanding appropriate as the foundation levels of a
road. A short distance to the north and at the same depth as the road there were discovered two
inhumation burials. One was in a simple fossa terranea, devoid of grave goods, while the other
had a stone cover-slab and contained a brooch, a necklace and a pair of earrings typical of the
early Lombard period in this part of Italy. In the survey datasets there was no trace of any
settlement within 150 m of the burials — the double-ditched enclosure lies 200 m to the north-
east and on current interpretations belongs to a considerably later date. It therefore seems
reasonable to suggest a connection between the road system and the burials, and to infer that the
road may still have been in use when the graves were dug.

In trench 5000 one of the small ditches that appeared from the geophysical data to serve as field
boundaries was shown to have a filling of sand above a thin layer of gravel at the very bottom,
with organic remains and plentiful fragments of charcoal along with sherds of pottery that
appeared to be entirely consistent with medieval material of the 10™ to 12" century AD. The
fillings were systematically sampled for environmental analysis and radiocarbon dating. If
current impressions are confirmed, it seems highly likely that this part of the field system
identified through non-destructive survey will be confirmed as fitting within the same
chronological bracket as the double-ditched settlement (Fig. 4).

Trench 6000 was directed at the relationship between the road uncovered in trench 4000 and the
ditch identified as a field boundary in trench 5000. The field boundary clearly overlay and
partially cut the road, the surface of which lay approximately 40 cm below the level from which
the ditch was cut. The road therefore seems to have been out of use by the time the field
boundary began to collect pottery and other material provisionally dated to the 10™ to 12"
century, like that associated with the double-ditched settlement located about 200 m to the north
(Fig. 4). Within the current state of data processing the evidence collected so far provides an
entirely new and now broadly phased picture of the area under investigation. Studies of local
geomorphological dynamics have revealed the presence of still water within a probable pool or
wet area which on present evidence seems to be present throughout the Etruscan and Roman
periods and perhaps onward into Late Antiquity. After this, pottery began to appear, as does
evidence of a new feature in the form of a road or road-system, attesting to a new phase of
activity probably associated with reclamation of the wet area or to climate change (or perhaps to
a combination of the two). During or soon after Late Antiquity it appears that the wetland area
had already been reclaimed and a high-quality road built across it, an enterprise that would have
demanded significant economic resources and technical expertise. At the beginning of the 7"
century two Lombard burials were placed alongside the road, roughly in the centre of the area
examined so far (Fig. 5). A little later a small amount of 8™ and 9™ century pottery found its way
onto the area which then saw the major development of the double-ditched enclosure and its
apparently associated field system during the 10" to 12" century. By this time there was a wide-
spreading medieval paleo-soil within an apparently well-structured agrarian landscape
characterized by a regular system of small ditches defining fields or property boundaries and no
doubt providing local drainage.
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Figure 5 - The north-eastern part of the Rusellae study area: the yellow area represents the hypothetical
wetland or small lake bounded to the north by a workshop or productive centre dated by surface finds to
the Roman period (inset on the right) while in the other directions there are obvious boundaries in the
higher land of Moscona and Mosconcino. The southern limit is very narrow and available maps show that
is marked by a sort of dam, either natural or anthropic, which may become the focus future small-scale
excavation. The inset on the left shows an orthophoto of the two burials discovered near the centre of the
area alongside the road. The inset on the right shows the Roman-period complex at the northern end of
the wetland area.

Conclusions

The survey and interpretation described above have borne out the potential effectiveness of this
approach to rural landscapes in Italy, and by implication in much of the Mediterranean area,
showing clearly that the concept of the archaeological continuum is a reality that lies almost
within our grasp, even in the specific environmental and archaeological conditions of the
Mediterranean world. Previous research strategies in Italy have been largely reactive, with a
focus on the known or partly known through the use of methodologies, which reveal only a
limited part of the potentially recoverable evidence. Archaeological distribution maps,
particularly for the Rusellae area, consisted until very recently of a collection of dots within a
sea of ‘emptiness’. Indeed, in most cases the empty spaces seemed to be in the majority. If we
can overcome this limitation, as has been demonstrated here, we will be able to open up
completely new opportunities to explore a wide range of as yet unanswered archaeological and
historical questions. In the writer’s view this capacity to uncover and document previously
inaccessible evidence is important for two key reasons, the first being essentially archaeological
while the second methodological. The identification, for instance, of a previously unsuspected
funerary landscape, field systems, enclosures or of structured medieval settlements on the
lowland around Rusellae, and so forth, cannot be dismissed as the simple addition of dots or
detail to the mapped record of the area. The newly discovered enclosures represent a form of
settlement previously unknown in lowland Tuscany (Settia et al. 2013). Archaeological
concepts developed in recent decades, of a largely ‘uninhabited’ Tuscan countryside in the
formative centuries of the medieval period, have thus been thrown open to further discussion.
The results achieved so far are also important for a methodological reason. Given that exactly
the same pattern of advance in data capture and archaeological understanding has ensued
wherever these new holistic approach to landscape studies have been applied in the UK
(Powlesland 2009) and in the continental Europe (Neubauer 2013) it is a reasonable to argue on
the basis of the results achieved so far that the same partnership of traditional and innovative
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methodologies ought to continue producing the same improvement in Italy too, helping us to
examine and possibly revise present perceptions about the content and progressive
transformations of the Italian countryside.
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Introduction

Human settlement activities produce accumulations of certain chemical elements (many of them
we call nutrients) in anthropogenic soils (Fleisher and Sulas 2015; Oonk et al. 2009; Smejda et
al. 2017). A large-scale mapping of elemental composition of topsoil can be used for detection
of chemical anomalies that may indicate locations of past settlements, cemeteries or other
activity areas (agricultural or metallurgical production etc.). However, other sources of soil
enrichment with nutrients are also possible, e.g. by modern application of agricultural fertilizers,
keeping of domestic animals, modern waste deposition, or by specific composition of the local
geological bedrock affecting pedogenic processes (Stockmann et al. 2016). The aim of the
geochemical survey reported in this presentation was to study potential relationship between
ancient settlement pattern and chemical composition of contemporary topsoil.

Materials and Methods

Elemental composition of topsoil in two landscape transects (Porti and Miamou) were surveyed
and mapped in 2015 and 2016. These survey areas were known for the presence of Bronze Age
and later archaeological structures (consisting mainly, but not exclusively, of settlements and
tombs). Measurements were conducted directly in the field as well as in the laboratory
conditions, using a portable X-ray fluorescence spectrometer (pXRF). This instrument provides
information on chemical composition of tested materials in real time, the results being shown on
the display and stored in the memory of the device for later analysis. The spectrometer used
recognizes the range of elements of the periodic table from Magnesium up to Uranium. The data
were subsequently used for statistical and spatial analysis. The geochemical sampling was
conducted in the field in an irregular grid of points that overlapped spatially with the grid of
squares used for surface collection of finds and architectural survey. Locations of samples were
recorded by a handheld GPS unit, allowing for comparison of geochemical data with a number
of environmental and archaeological variables.

Results and Discussion

There is a statistically significant correlation of certain chemical elements, which were
introduced into soil as a result of historic or even pre-historic human activities. These correlated
elements include especially phosphorus (P), potassium (K), sulphur (S), zinc (Zn) and copper
(Cu). These elements are (among others) normal constituents of any living organism. We can
expect that the decomposition of organic waste and deposition of biomass ashes on or near
archaeological sites causes the elevated concentrations of these elements in soils (Smejda et al.
2017). Detected areas of increased levels of these elements in topsoil are compared with the
number of pottery fragments on the surface (Fig. 1). The squares rich in ceramics are usually
located in or near the areas with higher concentration of phosphorus. This element has been
traditionally recognized as a good indicator of past human activities and the most useful
chemical indicator for archaeological prospection. Other elements show different spatial
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patterns, which can be shaped either by local geology or human activities that can be interpreted
only hypothetically.
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Figure 1 - Soil concentrations of P, S, Zn and Cu in the Porti survey area are shown in the colour scale
(see the legends). White squares indicate standardized total counts of pottery fragments found in
individual survey units.

Conclusions

It is the part of general archaeological knowledge that ancient settlement activities in many
cases could have substantially increased concentrations of some chemical elements, especially
those typical of organic matter or metallurgical production, in contemporary topsoil (Oonk et al.
2009, Vyncke et al. 2011). This type of research is however underdeveloped in the
Mediterranean-type semiarid environments. The changes of soil chemistry detected in our
surveys might be caused by the deposition of biomass ashes and waste from domestic contexts
as well as from workshops. Another potential source of increased concentrations of nutrients in
our survey areas is represented by human burials. These chemical traces of ancient activities can
persist in the soil even several thousands of years after abandonment of settlements or other
areas of accumulated traces of human presence in the landscape. Better knowledge of long-term
human impact on soils can improve our understanding of environmental sustainability.

Acknowledgements (Funds)

This work has been supported by the project HERA.15.055. This project has also received funding from

the European Union's Horizon 2020 research and innovation programme under grant agreement No
649307.

References

FLEISHER, J., SULAS, F. 2015: Deciphering public spaces in urban contexts: geophysical
survey, multi-element soil analysis, and artifact distributions at the 15th—16th-century AD
Swahili settlement of Songo Mnara, Tanzania. Journal of Archaeological Science 55, 55-70.

17



OONK, S., SLOMP, C. P., HUISMAN, D. J. 2009: Geochemistry as an aid in archacological
prospection and site interpretation: current issues and research directions. Archaeological
Prospection 16, 35-51.

SMEJDA, L., HEJICMAN, M., HORAK, J., SHAI I. 2017: Ancient settlement activities as
important sources of nutrients (P, K, S, Zn and Cu) in Eastern Mediterranean ecosystems — The
case of biblical Tel Burna, Israel. Catena 156, 62-73.

STOCKMANN, U., CATTLE, S. R., MINASNY, B., MCBRATNEY, A. B. 2016: Utilizing
portable X-ray fluorescence spectrometry for in-field investigation of pedogenesis. Catena 139,
220-231.

VYNCKE, K., DEGRYSE, P., VASSILIEVA, E., WAELKENS, M. 2011: Identifying domestic
functional areas. Chemical analysis of floor sediments at the Classical-Hellenistic settlement at
Diizen Tepe (SW Turkey). Journal of Archaeological Science 38, 2274-2292.

18



Towards an Environmental Resources Archaeology,
escaping from site (and ‘off-site’)

Alessandro Panettal, Valentina Pescini', Roberta Cevascoz, Nicola GabellieriS,
Carlo Montanari*, Diego Moreno’

'DAFIST; Laboratory of Archaeology and Environmental History, University of Genoa, Italy;
*University of Gastronomic Science, Pollenzo, Italy; Laboratory of Archaeology and
Environmental History, University of Genoa, Italy; "DISFOR; Laboratory of Archaeology and
Environmental History, University of Genoa, Italy; “DISTAV; Laboratory of Archacology and
Environmental History, University of Genoa, Italy; *Laboratory of Archaeology and
Environmental History, University of Genoa, Italy

Email address: archeopanetta@gmail.com

Keywords: archaeology, site, off-site, environmental resources archaeology, historical
processes

Introduction

Over the last few years, we can find an unsolved contrast between the use of basic concepts like
“off-site” and “on-site” in studies concerning the archaeology of landscape. Such definitions are
still employed by different approaches and disciplines concerning landscape studies such as -
referring to Italy - environmental archaeology, archacobotany researches (Quiros Castillo 2014;
Mercuri et al. 2015) and archaeological surveys (Corsi 2016). However, these terms have never
been accurately defined: a more careful analysis reveals that they are misleading archaeologist’s
“constructions”, which merely repeat the mechanical template of the Man/Nature dichotomy
(often referred to as Site/Environment), detrimental to a real understanding of the relationships
that have historically occurred in the landscape.

This contribution presents a brief review of how such a contrast arose and has been structured in
archaeological practice and theory, persisting until today (David and Thomas 2016). Thus,
through some case studies, we propose a shift of attention from the (false) problem of the
disciplinary definition (environmental archaeology, archeobotany, landscape archaeology etc.),
focusing on a new specific archaeological object: the ecology of environmental resources.

Materials and Methods

We will discuss two case studies from mountain areas of northeastern Liguria, carried on by
researchers of LASA (Laboratory of Environmental Archaeology and History, Univ. of Genoa).
Over the last 25 years, thanks to the dialogue between archaeologists, natural scientists and
social historians, LASA developed a peculiar research method, largely referred to the
development of the British Historical Ecology (Moreno 1990). This contamination between
historical and geographical studies has been defined as ‘geographical-historical microanalytical
approach’ (Cevasco 2007) and is based on three main issues: cross-use of multiple sources
(ground sources and documentary sources), historical regressive method and topographic
approach (to the local context). Case studies presented here are very different and are placed in
different geographical context: 1) the wetland site of Mogge di Ertola, in a small plateau located
on the watershed between two Apennine valleys (Guido et al. 2013) and 2) remains of charcoal
burning sites found in woodlands across the Ligurian Apennine (Stagno et al. 2016).

In both cases, the set of sources varies from sedimentary to observational ones. A large number
of techniques was used: traditional archaeological surveys; charcoal and pollen sampling;
floristic surveys; documentary, iconographic and cartographic analysis.
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Results and Discussion

If we apply current concepts of on-site/off-site for these researches, the investigated objects
appear to be curiously anomalous. The small wetland of Mogge di Ertola, for example, usually
considered as an off-site (and properly protected as a “biological archive”), has been
investigated as an “archaeological site” giving an amount of information on practices employed
since the Bronze Age to medieval period in managing the pastoral resources.

On the contrary, remains of charcoal burning sites, recently emerging as legitimate
archaeological features, inform on woodland species composition as well as on localized
economic and social system of woodland management practices and the past ecology of the
environmental resources. In each of these cases, the same objects are approached by different
disciplinary points of view: a multiscalar approach that does not suffer from the changing of
scale, from the ‘punctual’ feature of charcoals to the whole mountain slope.

Conclusions

Since the 1980s, in response to the dichotomy between site and off-site, a “siteless” archaeology
was suggested (Dunnell 1992). We propose an approach similar to this one. Actually, by
overcoming the traditional “site” concept, attention can be focused on individual objects:
interdisciplinary research can be conducted without the hindrances of disciplinary fences, but
rather applying different techniques (surveys, sampling, floristic surveys, etc.) to the same
object and processes. Only by abandoning a collector-categorical setting guided by the ‘cultural’
and ‘natural’ dichotomy, it will be possible to reconstruct a ‘from feature to process’ history.
The archaeological traces of the ecology of past environmental resources involved in
management, production and consumption can be related to spatially defined social practices,
historically changing over time and defined by access rights and rules. The archaeological
survey cannot be addressed to general reconstructions but must operate at the detail scale with a
diachronic key, through a regressive method that allows investigating both the (historical)
formation processes of present vegetation and the system of environmental knowledge and
management practices employed over time by different social groups.
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Introduction

Czech sandstone areas represent the ideal model territory in Central Europe to study the history
of interactions between humans and lowland forest ecosystems. For their complicated, rugged
terrain they have never been intensely farmed in history and prehistory. Still today, they
represent wooded, relatively large islands surrounded by agriculturally exploited lands (Fig. 1).
The composition of their forest vegetation is considered to be close to nature and therefore their
nuclei are declared protected areas. The investigation to their long-term (Late Glacial and
Holocene) history is facilitated by the presence of a large number of outstanding
paleoecological archives.

Figure 1 - Aerial view to one particular sandstone area in NE Bohemia (local name: Teplické skaly) — a
forested island of rugged rocky terrain surrounded by “average” agricultural landscapes. Photo: P.
Pokorny.

Materials and Methods

The paper summarizes a multi-proxy, environmental-archaeological study conducted by us in
various sedimentary archives, that are especially abundant in the study area: minero-organic and
organic lake sediments, peat, sandy accumulations under rock-shelters, colluviums and soil
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