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1. Introduction

The activity that will be presented on the following pages arose from the Ph.D.
project “R.P.C.M. Apulia” (Reconstructing Prehistoric Communities' Mobility in
Apulia) led by the author in an agreement between the Universities of Miinster,
Germany, and Bologna, Italy, in cooperation with the Soprintendenza
Archeologia, Belle Arti e Paesaggio of the province of Barletta-Andria-Trani-
Foggia.

The research originates in the necessity to bring a new systematic archaeological
perspective to the prehistoric background of northern Apulia (a southern Italian
region; fig.1). The choice of this area was made because of its importance with
respect to several aspects.
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Fig.1 — Apulia. In red the considered area.

The region of Apulia has been subject to human presence since the Palaeolithic
and increasingly became one of the most important centres for trading, ideas, and
people. It is remarkable to notice how archaeologists discovered links between
Apulia and the Balkans or the eastern part of the Mediterranean Sea, for example.
Therefore, the aim of the project is to shed new light on a specific chronological
arch from the Ancient Neolithic to the Early Bronze Age of the northern part of
Apulia, because, nevertheless the role the region played in the past, related
studies mainly date to the 1970-80ies with only some sporadic exceptions.



Moreover, the relationship between the communities and the landscape will be
addressed in order to evaluate how prehistoric people could use the land and how
they could move into this area and keep in touch with one another.

To reconstruct these dynamics in prehistory, it was first of all necessary to create
a database containing all existing information about sites, to validate them and
classify them according to a specifically built model. The storing was conducted
with the software ArcGIS v.10.1, and the sites have been georeferenced on the
map as points.

The database provided the basis on which the analysis concerning the mobility
and perception of the landscape will be developed. Specifically, the analysis will
include:

- Least-Cost Path Analysis;
- Fuzzy Viewshed Analysis.

The former was taken into consideration to evaluate the mobility in the study area
and thus, to generate sample paths on the base of the time needed to reach a
specific point with respect to the terrain trend.

The visibility analysis was conducted to grasp how the groups perceived the
landscape through sight. Even though apparently such data seems a mere
information, visibility plays an important role, especially during the Copper Age,
as far as the dominion and control of the trading ways is concerned.

The data coming from the above-mentioned analysis has been used to read into
the settlement choices and to connect them to the development of new socio-
economic relationships. To verify the data in the field, surveys were planned and
conducted to validate the results of the analysis and to gain new archaeological
evidence (especially where sites were not investigated for a long time).

The aforementioned motivations are supported by personal involvement of the
author in local investigations that yielded knowledge of the archaeological
background in several aspects. Examples were the excavations and the research in
Grotta San Biagio (Ostuni, Brindisi) and in Coppa Nevigata (Manfredonia) that
permitted to get in touch with the archaeological scenario of Apulia. These
experiences triggered the will to analyse in-depth the cultural relationships that
arose and developed in a region that played a main role across time.

Specifically, it became suddenly clear that, in order to accomplish this scope, it
was necessary to change the investigation approach and hence the perspective
through which I had to look at the data. Therefore, the question was:



“How could I gather and analyze data able to give me extra information on the
lifestyle of the prehistoric communities?”

The response was the landscape. Often not fully considered, the research on this
element came into use since the 1970s, when the term “landscape archacology”
began to appear in archaeological literature, and then it began to gain track during
the 1990s with the post-processual movement (Flemming 2006, 268-269).
Currently, landscape archaeology is interested in an interdisciplinary approach,
merging aspects such as ecology, economic geography, anthropology and
sociology (Johnson 2012). An example for this is the recent investigation led by
Hamilton and Whitehouse (2021) focused on the landscape and the perception of
the surroundings by the individual, hence exploring aspects like the soundscape
or others related to the sensorial experience of the people from a determined
point.

Therefore, the consideration of the landscape as the main aspect, to which the
research questions are addressed, finds a fundament in the conviction that it is a
social construct. In other words, as Hirst stated (2020):

“The same piece of ground holds different meanings to different people, and that
idea should be explored”

In conclusion, the new and innovative approach involved in the study and
analysis of northern Daunia takes its first steps from within the landscape because
through it this and the following research will enable us to comprehend how the
past communities evolved until today.



2. Background

Apulia is the easternmost region in south Italy. It lies between the eastern
Apennine Mountains, the Adriatic and lonian Seas. The region is largely flat or
slightly hilly with two exceptions in the northern part, the Gargano promontory
and the Daunian Mountains. Among the flat areas, the Tavoliere stands out, a
huge and fertile flat land that represents the vastest plain of Italy after the Padania
Plain (fig. 2).

Due to its location, the region has been in contact with the Balkans and the
eastern Mediterranean Sea from prehistoric times onwards, but also with the inner
regions of Italy, thus becoming an important hub for cultural exchanges.
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Fig. 2 — Location of Apulia (image edited by the author)

It is easy to understand the reason why scholars are prone to investigate this
region. In terms of archaeology, geology, history and so on, Apulia played (and
plays) a major role in which the region has been seen as the focus of human
evolution and, more generally, the anthropological phenomenon.



The choice of focusing the project on the north part of Apulia originated from the
will to gain new insights into prehistory in which this area became a cornerstone
regarding the development of new ideas, cultural and economic models.
Remarkably, the earliest Neolithic traces were found here.

Furthermore, the research aims to comprehend also the landscape with its cultural
and geographical facets and the relationships created between it and the human
inhabitants.

We know that the territory played a main role in settlement choices because the
communities needed raw materials for their survival, fertile soils and water, but
also ways of communication for trading; all these necessities could be satisfied by
the landscape used as a study area. The Tavoliere offered its inhabitants fertile
and flat soils, whereas the Gargano promontory yielded valuable raw materials
such as flint; the rivers and valley passages could facilitate the connection
between communities.

If what moved on the surface appears quite hard to interpret because of the
colourful history of the events that happened here, also the “underground” arises
as an interesting subject foracademics. Geologically, Apulia displays some
particular unica that places it in the interest of the scientific community. For
instance, the Gargano represents a geological context model regarding the study
of carbonate systems and can be compared to similar situations in the Mexican
Gulf, China or the Middle East (Morsilli 2016, pg.15).

Because of these characteristics, | chose to introduce the use of innovative
investigations in order to deepen and enhance the data able to give feedback
concerning the land exploitation by the prehistoric communities. This kind of
approach permitted also to have a clearer diachronic frame of an important region
almost completely neglected until now.



2.1. Geological Background

Geologically, the considered area presents diverse environments like the west
hillside of the Gargano, the Adriatic coast, the Fortore river valley and the north
Tavoliere Plain (fig.1). Therefore, a geomorphologic variety between hilly and
flat lands exists which offers all that is necessary to settle in this part of the Italian
peninsula.

2.1.1. The Gargano

The Gargano displays a complex geological stratigraphy largely formed by
carbonate rocks dating between the Upper Jurassic and the Eocene; occasionally,
Oligo-Miocene and Pliocene carbonate rocks emerge in some places of the
promontory’s surface. The presence of other kinds of rocks is also recorded
(Triassic chalk outcrops and carbonate in association with Palaeocene igneous
rocks). As far as the Quaternary is concerned, it has been noticed that sediments
cover the carbonate sequence (Morsilli 2016) (fig. 3).
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Fig. 3 — Geology of the Gargano (Morsilli M. 2016)



Palaeogeographically, the rocks from the Gargano belong to the Apulia
Carbonate Platform that bordered on the southern Tethys Sea edge during the
Mesozoic (fig. 4).

The Platform is placed on the southwest edge of the Adriatic tectonic plate in the
central Mediterranean and creates a peninsula which divides the Adriatic from the
lonian Sea (Mastronuzzi/Sanso 2002).

It is notable that the Gargano promontory and the Maiella Mountains (central
Abruzzian Apennine) are the places where the transition from the platform to the
basin facies is visible on land (Morsilli/Bosellini 1997).

Structurally, the promontory appears as the foreland of the south Apennine
Mountain system and presents irregular structural and geophysical features
causing the current formation and the high seismic activity
(Amato/Bianchi/Agostinetti 2014; Argnani et al. 2009).
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Fig. 4 — Geological outline of Apulia. A) Apulian Carbonate Platform; b) Apenninic units; c)
Mio-Plio-Pleistocene covers; d) Apennine (Mastronuzzi/Sanso 2002)

The related investigations revealed that the Gargano has also a rich fault line
complex and a slight northwestern orientation (fig. 5a, b). In the structural frame,
the fault lines with an east-west orientation, of which the main exponent is the
Mattinata Fault Line, turn out to be of major importance (Guerricchio/\Wasowski



1988; Billi et al, 2007). The interest for them arises from the consideration that
the Mattinata Fault may be responsible for the seismic activity of the Gargano.
Other authors are more prone to indicate fault lines with different orientations
(east-west, northeast-southwest, northwest-southeast) as cause for superficial and
deep earthquakes and not the Mattinata fault line because there is not clear
evidence directly linked to the telluric activity to the Mattinata Fault Line (Favali
et al. 1993).
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Fig. 5a — Distribution of main faults on the Gargano. In red the fault lines; in yellow the main
cities around the promontory area (Morsilli 2016)
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Another interpretation formulated by Guerricchio (1983, 1986) concerns the karst
phenomenon occurring in the west-central area that, after an intensive seismic
activity, would have produced a division in blocks of three main fault lines and
the Torrente Candelaro Fault Line (border between the Gargano and the Tavoliere
Plain with a northwest-southeast orientation).



Regarding the morphology of the promontory, it is necessary to consider that
several phenomena like tectonics or structural characteristics played a
fundamental role in shaping the current surface. As far as the overall
morphological complex is concerned, we could state that there is a division into
four main areas (fig. 6):

Fig. 6 — 3D Gargano elevation model from digital terrain model. 1) Monte Calvo; 2) Montenero
(image edited by the author from Morsilli 2016)

- the north-eastern area, characterized by hills between 0 and 700 metres and
a vast superficial river network. The morphology appears to be mostly
formed by narrow valleys and hills fully covered by vegetation. This rough
landscape changes in the proximity of the Varano Lake (between the cities
of Vico and Ischitella) where there are small plateaus without superficial
hydrography and a distinctive karst morphology;

- the western-central area, embracing the main peaks — i. e. Monte Calvo and
Montenero — and mostly formed by a karst plateau without a superficial
hydrography (fig. 6). The surface is quite rough, above all towards the east
and the north, presenting tectonic ridges and slightly sloped valleys.

- the southern area south of the Mattinata Fault Line which is defined by
marine terraces split by hypothetical tectonic cliffs as origin. The area is
formed by a vast triangular tectonic terrace reaching 200 metres elevation
and delimited by the Candelaro Torrent (southwest) and the Gargano’s
relieves (north) (Billi et al. 2007). The hydrography is scarce and the
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landscape displays rocky areas and blind valleys; instead a high
concentration of alluvial deposits is recorded.

- the coastal and lagoon area, placed in the north, is characterized by sandy
regions whose formation has generated the Lesina and VVarano Lagoons
respectively (fig. 6) (Morsilli/Scirocco 2000; De Santis/Caldara 2015;
Morsilli et al. 2017).

A final observation regarding hydrology is that, in spite of the superficial river
network, the karst phenomena and the permeability aspects of the rocks permitted
the development of an aquifer covering the whole Gargano area (fig. 7). The
aquifer is completely separated under the Tavoliere Plain because of the
Candelaro Torrent Fault Line (Cotecchia/Magri 1966).

Fig. 7 — Gargano underground water complex divided per area: north (purple), central-east
(green) and south (blue) (image edited by the author)

To sum up, the Gargano Promontory represents an impressive landmark because
of its singularities linked to geology, palaeontology, and geomorphology
(Morsilli 2016).
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2.1.2. The Fortore valley and the Adriatic Coast

The Fortore river is second regarding length and flow rate in Apulia after the
Ofanto river. It originates at Monte Altieri (Campania) and flows into the Adriatic
Sea (close to Lake Lesina). It runs between the provinces of Foggia (Apulia),
Campobasso (Molise) and Benevento (Campania) (fig. 8).
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Fig. 8 — The Fortore flow between the provinces of Foggia, Campobasso and Benevento. In red
the Altieri Mountain (image edited by the author)

Like most of the Mediterranean rivers, it has an abundant wintry flow rate with
occasional flooding, whereas during the summer the flow rate is low which is due
also to hydraulic engineering accomplished during the 20th century (Caldara et
al. 1998).

Geologically, the hydrographic basin is set on clays, sands, conglomerates and
flysch with uneven sides. Like the Gargano area, the valley has been subject to
telluric phenomena due to the tectonic alignment traced down from the epicentre
distribution. This line runs along the right side of the Fortore valley and is
oriented south-southwest-north-northeast. It is properly along this side that the
major tsunamogenetic earthquakes would have occurred during the prehistoric
period, generating changes above all on the coastal plain and, more in general, on
the Adriatic coastal line (Gravina et al. 2005).

12



The Adriatic coastal landscape is composed by three morphological units: the
Fortore coastal plain, Punta delle Pietre Nere and the Lake Lesina coastal barrier

(fig. 9).

Fig. 9 — Adriatic coast. Morphological units: a) Fortore mouth; b) Punta delle Pietre Nere; c)
Lake Lesina (image elaborated by the author).

The first unit corresponds to the river’s mouth plain and runs from Marina di
Chieuti (east side of the Apennine) to Punta delle Pietre Nere (roughly 30 km). It
is mainly formed by terrigenous sands taken away from the coast by the Fortore
and Biferno (a river of the region Molise and transported along shores from west
to east. The sandy deposits are structured in complexes forming swamps, dune
belts and beach ridges. The coastal plain has an elevation between 6 metres (foot
of low a cliff) and the present sea level (Mastronuzzi et al. 1989).

Punta delle Pietre Nere, located between the Fortore River coastal plain and the
Gargano promontory, is a small outcrop made by igneous rocks, irregular gypsum
deposits and black limestone referred to the Upper Triassic age. According to
recent investigations by Mastronuzzi and Sanso, it is possible to record a strong

13



uplift rate of the outcrop since the Middle Holocene, considering the bioherm to
estimate the rise of the sea level. The bioherm, dating to the Holocene, is made by
coralline algae and large globular colonies of Cladocora coespitosa developing at
a depth of 5-15 metres (ca. 6200 years BP) and at a eustatic sea level of about -
3.5 metres (fig. 10).

N -,

Fig. 10 — Outcrops at Punta delle Pietre Nere. In the foreground the Middle Holocene bioherm
with the Cladocora coespitosa (image by Mastronuzzi/Sanso 2012)

At this condition, an uplift rate between 1.5 and 3.0 mm/year can be estimated.
Similarly, an uplift rate based on the current altitude (ca. 2 metres above the
present sea level) of the raised beach sediments of the Fortore coastal plain has
been calculated. Moreover, the authors stated also that the erosive marks and the
biogenic incrustations affecting the bioherm surface could demonstrate that the
uplift was due to a seismic phenomenon. Indeed, the pre-seismic activity
produced a slow subsidence of the coast which rapidly increased in one century
before a large earthquake, followed by a coseismic uplift of more than 0.5 metres
in elevation (Mastronuzzi/Sanso 2012; Mastronuzzi/Sanso 2002).

14



Lake Lesina is separated from the sea by a sandy coastal barrier 22 km long, 350-
1400 metres wide and up to 8 metres high. Concerning the development of the
lagoon system, a first morphological investigation attempt has been led by De
Pippo et al. (2001) stating that the system formed about 3000 BC according to a
progressive development of conglomerate littoral spits initially orientated
northwest-southeast and afterwards west-east.

Further analysis, combined with radiocarbon age determination, underlined the
presence of two washover fans on the Lesina coastal barrier, Sant’Andrea and
Foce Cauto respectively. The investigations allowed to determine the closing of
the two washover apexes by the first dune belt at 2430 years BP (Sant’ Andrea
fan) and about 1550+50 years BP (Foce Cauto fan) (Gianfreda et al. 2001)
(fig.11a, b).
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Fig. 11 — A) Lesina coastal barrier. In red Sant’ Andrea fan; in yellow Foce Cauto fan. B) Foce
Cauto aerial photo (A: image elaborated by the author; B: Mastronuzzi/Sanso 2012).
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Moreover, the same authors stated that the washover development was caused by
a tsunami event verified between 395 calBC and 247 calBC, according to the
geomorphological and sedimentological evidence (Gianfreda et al 2001).

All geomorphological data described indicates a close development and
relationship running along the Adriatic coastline. Detailed analysis detected six
morphological phases (A-F) revealing the shoreline progradation throughout time
by specific chronological samples (fig. 12).
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Fig. 12 — Scheme of Fortore river coastal plain and Lake Lesina coastal barrier. Capital letters
identify the geomorphological units (A-F). Legend: 1) cliff shaped into pre-Holocene
conglomerates; 2) Colle d’ Arena-Gravaglione dune belt; 3) late Holocene dune belts; 4)
tsunami washover fans; 5) sinkholes; 6) sample point for dating analysis
(Mastronuzzi/Sanso 2012)

Unit A is the innermost of the Fortore plain comprising an elevation between 6
and 3 metres, a depth of about 1.5 km and embracing a territory from Marina di
Chieuti to Torre Mileto (fig. 16), corresponding to the cliff base shaped into pre-
Holocene conglomerates (fig. 13). The unit consists of Eolian sands and small
pebbles while the surface is marked by dune ridges of which the highest (about +
22 metres) corresponds to the Colle d’Arena ridge and is characterized by fine
sands, loose terrigenous and faunal complexes of pulmonate gastropods (Helix
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sp.). *C analysis on the Helix permitted to date the ridge to 4340+80 BP (3138-
2861 calBC, 20 calibrated age) (figs. 12-13, “Arena 1” dating sample).

The dune extends to the east forming the innermost part of the coastal barrier
closing the Lesina Lake and reaching its maximum elevation in Gravaglione (8
metres p.s.l.) (fig. 15). Also in this locality, samples for 14C dates have been taken
which confirm a chronology of 4450+40 BP (3143-3008 calBC, 2c calibrated
age) (figs. 12 and 14, “Grava 1” dating sample). Therefore, Colle d’ Arena-
Gravaglione likely had to constitute the first stage of the Lake Lesina coastal
barrier development.

Another sample has been taken along the seaward edge between the Eolian sands
and the beach deposits. The analysis has been led on marine bivalves Lima sp.
yielding a *C conventional age of 3030190 BP (1216-208 calBC, 2c calibrated
age) and underlining an uplift rate of roughly 1.5 mm/yr (figs. 12-13, “Arena 2”
dating sample).

Adriatic Sea ,;,j";j Mouth
RS eVecchla

oo = S

b i p . J ; s :
F|g 13 1956 aerlal photography of the Fortore river delta area with sample locations
(Gravina et al. 2005)
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Unit B is roughly 500 metres wide and divided from the older Unit A by a small
morphological cliff running parallel to the current shoreline. It lays at 2 metres
above the present sea leavel and it is characterized by the presence of a small
river flowing east to the Fortore River on the inner part; the outer side presents a
series of dune ridges with an east-west orientation.

The investigations showed that this Uuit closes the Sant’ Andrea washover,
inviting to speculate that its development started shortly after the tsunami
(Gianfreda et al. 2001). Again, *C analysis was conducted on pulmonata
gastropod specimens collected inside the first dune ridge, yielding a conventional
age of 2430+40 BP (597-402 calBC, 20 calibrated age) (figs. 12, 14, 15, “Andrea

1” dating sample).

Cauto 1 ,

gratic Ssa Torre Scampamorte. .

Andrea 1 e

."‘U’“ .‘_v _t““ ‘v‘f‘. o - ;\ \

i "\x\ W foce Cauto

AN washover fan
foce San Andrea
washover fan

Lesina Lake

Fig. 14 — 1956 aerial photography of the Lesina coastal barrier with sample locations
(Gravina et al. 2005)

Unit C lies on the current Fortore river delta area with a width of ca. 300 metres
(fig. 13). It is divided by a dune ridge from the previous unit. Geomorphological
investigation revealed that the dune ridges of this unit are more curvilinear in
shape indicating, hence, the development of a small cuspate delta.

Unit D is located on the river delta reaching a maximum depth of about 400
metres. The observed dune ridge placements suggested the presence of a cuspate
delta. A sample of Helix sp. taken in the area of Foce Vecchia indicated a 14C
conventional date of 1590190 BP (22-783 AD, 2 calibrated age) (figs.12, 13,
“Foce Vecchia” dating sample).
Morphologically, the first ridge of the unit reaches and closes the apex of the
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Foce Cauto washover fan towards the Lake Lesina coastal barrier which was
generated by a large tsunami. A second sample on Pomatia sp. taken on the
above-mentioned ridge displayed a **C conventional age of ca. 1550+50 BP (410-
609 AD, 26 calibrated age) (figs. 12, 14, 15, “Cauto 1” dating sample).

Unit E constitutes a large delta currently recognisable in the aerial photography
taken in the 1950ies (fig. 13). At present it is almost completely eroded except on
the western flank of the Fortore delta where it is preserved, and it merges into unit
D towards the Lesina coastal barrier (Tessari U. et al. 2003) (figg.14, 15).

foce Sa;'l Andreai-: 45 s
washover fan

. degradated

\ coastal :
foce Cauto ] barrier -

washover fan \
<2 e -

Fig. 15 — 1956 aerial photography of the washover fans in the area of Torre Scampamorte with
sample locations and the merging area of the units D and E (Gravina et al. 2005)

The last unit, F, is described by a narrow beach detectable only from the aerial
photographs of the Fortore river taken in the 1950ies (fig. 13). Today it is
completely eroded, while along the Lesina coastal barrier it closes unit C at the
washovers Casino La Torre fan and Foce Schiapparo fan and the dune ridge at
Torre Scampamorte (figs. 12, 15). The two washovers originated from the
tsunami related to the earthquake on July 30", 1627 (Gravina et al. 2005;
Mastronuzzi/Sanso 2012) (fig. 16).
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Fig. 16 — Spatial distribution of the seismic events from 1000 AD to 1980. Circles display the
focal volumes of damaging earthquakes, in red the one related to 1627; bold line indicates main
fault lines; dashed line indicates the supposed main fault lines; dotted line indicates the limit

Apennine units (to the west) and Bradanic Foredeep units (to the east)

(image edited by the author from Gravina 2005)

From the analysis results that both the morphologies of the Lesina coastal barrier
and the Fortore river coastal plain were influenced by strong seismic events
causing a gradual sweeping change of the landscape. This transformation

influenced the area not only physically, but also in the way of how it was settled

due to the changing space and the climatic conditions (see following paragraphs).
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2.1.3. The Tavoliere Plain

The Tavoliere represents the widest plain in Italy, after the Padania Plain, with an
extension of about 4300 km? (fig. 17). The area finds its borders in the Fortore
river valley to the north and in the Ofanto river valley to the south (fig. 18).

Fig. 17 — Tavoliere Plain with the Gargano promontory in background (www.puglia.com)
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A

Fig. 18 — Tavoliere’s borders (image edited by the author on the base of Moretti et al. 2010)

After the agrarian reclamation during the first years of 1900, the whole territory
was involved in an intensive agricultural restructuration, also due to the presence
of sweet water resources. Indeed, this territory is the only one to have a large
superficial river network. Moreover, the field irrigation is enhanced also by the
presence of underground water that, due to the geological features, is stored in
Quaternary deposits.

Geologically, the Tavoliere Plain belongs to the Bradanic Trough domain, being
its northern portion and bordering to the Daunian Mountains (or Subappennino
Dauno) to the west and the Gargano promontory to the east (fig. 19). Once the
Bradanic Trough basin was filled, diverse terracing phases related to the glacio-
eustathic oscillations and discontinuous uplift events began (De Santis V. et al.
2010; Caldara/Pennetta 1991, 1993; Boenzi et al. 1991).
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The events mentioned above arose when, during the Pliocene, the marine
transgression drowned the lowest areas of the continent, leaving only the higher
areas above the water. This phenomenon permitted the deposition of fine sands
and clay filling up hollows and leaving coarser sediments around the shores. The
deposits were implemented by layers of marine depositions during the
Pleistocene.

In the northern area of the Tavoliere, the deposits from the Plio- and Pleistocene
filled the major structural trough. Structurally, the Plain is part of the Apennine
system; it is placed between the foothills and the depression currently occupied
by the Adriatic Sea. On the contrary, the Gargano and the Murge uplands belong
to the secondary core of the Apennine range since they were isolated by the
Bradanic Trough (Jones 1987).

Morphologically the Plain displays a series of low flat hills with a surface
oriented northeast, especially in the area of the province Foggia, which are called
“terraces” indicated by some scholars (fig. 20). These represent the edges of
paleo-surfaces with a variable height due to erosion and depositional phenomena
mainly covered by alluvial sediments laying directly on Subapenninic clays.
However, investigations demonstrated the discontinuity of this layer, since in the
geological sheet of San Severo and Ascoli Satriano it lies on a marine unit likely
afferent to the Middle Pleistocene.
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Fig. 20 — Sequence of Tavoliere terraces according to the Italian Geological Chart (scale
1:100.000). 1) “argille Subappenniniche” and “sabbie di Monte Marano”; 2) “conglometato
d’Irsina”; 3) 1st order marine deposits; 4) 2nd order marine deposits; 5) fluvial terraced and

alluvial recent deposits (Pennetta, http://territorio.provincia.foggia.it/PTCP)

The paleo-surfaces have been protected by the sediments which covered them,
displaying an alluvial facies as far as the quotas measured on the up- and
downstream areas of the same deposits are concerned.

All the recognized units have been subdivided into systems and grouped into the
Apulian Tavoliere supersynthem linked to regional uplifting that involved the
Bradanic Trough from the end of the Low Pleistocene and the beginning of the
Middle Pleistocene (fig. 21).
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Fig. 21 — Apulian Tavoliere supersynthem excerpt (Foggia area). 1-4 supersynthem: 1)
subapenninc clays — Lower Pleistocene; 2) Lower (?) and Middle Pleistocene synthems; 3)
Middle (?) — Upper Pleistocene synthems; 5) alluvial and colluvial deposits, eluvial products
and slope debris — Holocene (Ciaranfi et al. 2011)

The uplift phenomenon implicated a progressive, whilst rapid, shifting of the
lower layer towards the east and consequentially the detachment among the
foredeep and the area in which the deposits were represented as coastal or alluvial
facies. This latter area takes the name of the Apulian Tavoliere (Ciaranfi et al.
2011).

Concerning the hydrography, the Plain is cut through a river network that springs
from the Apennine piedmont area and has quite a moderate flow rate according to
the Italian average. However, according to some past investigations it has been
hypothesized that the current river regime is not so different from that which was
present during the Middle Holocene (ca. 5500 calBC). Moreover, the flow trend
is not regular and characterized by meanders which were shaped by the uplifting
and depositional phenomena which occurred during the past eras.

Like the Gargano also the Tavoliere presents an underground water circulation
influenced by the geological structure that is characterized by three kinds of
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aquifers with different depths (fig. 22). The water has been traced down in the
deepest level afferent to the calcareous-dolomitic rocks dated to the Mesozoic and
in the upper level belonging to the Plio- and Pleistocene and ultimately to the
Quaternary. Especially the upper aquifer level, linked to the Quaternary alluvial
deposits, played an important role in the past concerning the water capture in the
area of Capitanata (i.e. the province of Foggia).
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Fig. 22 — Tavoliere Plain system of fault lines (in grey) (Cotecchia 2014)

.

According to the geological structure, the upper aquifer level is fed by four kind
of areas (fig. 23):

- zone A: feeds the underground waters going to the north towards Lake
Lesina where there are ca. 270 km? of absorbent soils;

- zone B: feeds the underground waters going to the Candelaro Fault Line,
where there are ca. 800 km? of absorbent permeable soils;

- zone C: feeds the underground waters going to the Manfredonia Gulf,
where there are ca. 650 km? of absorbent permeable soils;
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- zone D: does not give a notable water improvement to the superficial
aquifer of the low Tavoliere because the water circulation is under

pressure.
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Fig. 23 — Partition of the areas that contribute to feed the superficial Tavoliere aquifer

(Cotecchia 2014)

The whole volume of the aquifer amounts to roughly 32.000 mm?3 subdivided

between a mainly sandy-arenaceous formation and a formation of conglomerates

with sandy concrete (Cotecchia 2014) (fig. 24).
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Fig. 24 — Distribution outline of the hydrological underground complex of the Tavoliere. In
red) the northwest complex; in blue) the northeast complex; in yellow) the central-east
complex; in green) the southeast complex (image edited by the author)
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2.2. Archaeological Background

Apulia is an important testimony of human development during a long
chronological arch reaching from the Palaeolithic to the modern period. Because
of its location, the region covered (and covers) a trait déunion role between the
diverse cultures coming from the neighbouring areas.

This phenomenon is widely spread all over the region, but it seems to have a
special focus in the northern area where, from prehistory onwards, different
cultural flows met and funneled an exchange process between groups. An
example of this allogeneous influence is possible to trace down in the material
production between the end of the Copper Age and the Early Bronze Age, like the
Balkanian yetina faciesfound in Apulian contexts (Gravina 2017) (fig. 25).
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