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Abstract: This paper describes the results obtained using an archaeogeophysical-based approach 
for discovering new Roman structures belonging to the ancient settlement of Forentum, currently 
identifiable by a well-preserved sanctuary from the third century BC. The investigated area has been 
affected by invasive anthropic activities that have partially damaged the Roman structures. 
Extensive geophysical measurements, including detailed ground-penetrating radar investigations 
supported by magnetometric data, have allowed for the identification of an impressive complex of 
structures composed of various buildings. Magnetometric and electromagnetic anomalies suggest 
the existence of an “urban” dimension close to the Gravetta Sanctuary, totally unearthed and 
unknown until now, organized into regular patterns in a similar way to the most famous site in the 
vicinity of Bantia, or the famous Apulian archaeological sites of Ordona and Arpi. 
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1. Geophysical Techniques for Archaeological Issues  

Geophysical investigations are a valuable resource for studying the subsoil in order to detect 
archaeological remains and reconstruct buried settlements. An increasing interest in the geophysical 
techniques applied to the field of archaeology has contributed to the creation of a new discipline in 
the field of the geophysics, known as archaeogeophysics. Archaeogeophysics, an integral part of the 
more extensive discipline of geo-archeology, provides an alternative approach for geophysicists 
based mainly on the use of high-resolution methods with centimeter accuracy and on the constant 
support of the archaeologists [1–2]. Data-georeferencing is an unavoidable stage in the research stage, 
and the comparison of data with evidence obtained through direct observations represents the key 
to interpreting geophysical data. A strong collaborative partnership with archaeologists is obviously 
required in order to identify relationships within the investigated area, and to correctly interpret the 
distribution of archaeological remains. Moreover, there are obvious limits related to geophysical 
acquisitions as a result of the uncertainties in the interpretation of the results. Indeed, the lack of 
direct information regarding the investigated site, as well as the noise created by obstacles (walls, 
monuments, historic buildings, underground utilities, etc.), can interfere with the quality of the data, 
as in the case of urban applications [3–4]. 
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Among the various geophysical techniques, the most useful for archaeological analyses are the 
magnetometric and electromagnetic methods. Both techniques are totally non-invasive, repeatable, 
and able to provide high-resolution images at sufficient depths. Their effectiveness is strongly site-
dependent, but it is generally not less than two to three meters, which is appropriate for the most 
common applications on Italian archaeological sites [5–6]. 

Ground penetrating radar (GPR) is the highest resolution geophysical method for archaeological 
applications, and is concerned with the study of electromagnetic (e-m) reflections caused by 
variations of the three physical parameters that regulate the e-m behavior of the investigated 
medium. These parameters are electrical conductivity, dielectric permittivity, and magnetic 
permeability; they are the main factors of the attenuation phenomena and the velocity of propagation 
of e-m waves [7–10].  

The key feature of GPR investigation is the central operating frequency of the antenna. The lower 
the frequency, the lower the obtainable resolution, but the greater the investigable depth. The higher 
the frequency, the greater the resolution, but the depth reached by the signal is decreased. Depending 
on the expected sizes and depths of the archaeological features, there is often a compromise when 
choosing the appropriate antenna frequency [11–12]. As a consequence, it is necessary for a 
continuous and effective collaboration to be sought between archaeologists and geophysicists in 
order to improve the quality of the collected data and to minimize misunderstandings related to the 
interpretation of results [13]. Nowadays, innovations in GPR applications include the use of systems 
constructed from arrays of antennas. These systems provide a reduction in the time of the data 
acquisition, and enhance the quality of the information, and they are particularly interesting for 
extensive applications of GPR, especially when it is necessary to investigate large areas.  

GPR allows for the discovery of archaeological features in lacustrine areas; the main problem is 
related to attenuation, caused by the presence of clay or a high water content, which can significantly 
reduce the ability of the system to investigate the subsoil at greater depths [14–15]. 

Magnetometric data provide measurements of the variation in the Earth’s magnetic field, 
regardless of the presence of anomalous bodies placed in or on the surface of the subsoil. This method 
monitors certain physical properties, as in the case of magnetic susceptibility, relating to the magnetic 
behavior of the constituent materials of the archaeological targets. These magnetic properties are 
strongly influenced by the transformational processes experienced by the archaeological structures 
or objects, which are caused by heating processes realized at temperatures exceeding the Curie 
temperature. For this reason, for many man-made objects of archaeological investigation interest, it 
is possible to identify an induced magnetization relative to the Earth’s field that is directly 
proportional to the magnetic susceptibility, plus a thermoremanent magnetization as a result of 
anthropic work. The appropriate units used to measure the field strength are nanoTesla (nT) and 
picoTesla (pT). All soils are characterized by a magnetic sensitivity that varies according to the 
characteristics of the materials and any working it has undergone. In order to discriminate 
archaeological features, it is necessary for a distinct contrast to exist between a structure and the 
surrounding soil [16]. In order to simplify the detection of anomalous events in the subsoil that are 
attributable to archaeological remains, it is essential that the appropriate instrumentation and 
configuration are selected. The most used field instruments for measuring the magnetic variations 
attributable to archaeological objects are the proton magnetometer, the Overhauser magnetometer, 
or the optically pumped alkali-vapor magnetometer. 

In archaeological contexts, cesium or potassium vapor magnetometers are preferable to other 
technology for the results they obtain, characterized by the high signal-to-noise ratio and the high 
sensitivity of 0.1 picotesla (10-12T). Furthermore, for archaeological applications, it is necessary for the 
adoption of gradiometric configurations (MAG), where two or more sensors provide measurements 
of the intensity of the Earth’s magnetic field at different heights. The MAG allows for the recording 
of a signal that is independent of the fluctuations caused by daytime variations in the Earth’s 
magnetic field, enhancing the contrast between anomalous bodies with potential archaeological 
interest and the subsoil in which the objects are located. This acquisition mode provides two distinct 
functions of signal in the space–time domain, enabling the enhancement of results caused by the 
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presence of anomalous bodies in the subsoil that have potentially been created by archaeological 
remains [17–18]. 

The integration of different geophysical techniques is key for the success of geophysical 
techniques applied in archaeological fields [19]. There is a large number of documented examples of 
the integration of MAG and GPR, where MAG is used to give a large-scale reconstruction of the 
anomalies related to archaeological features, while GPR is often applied to obtain details of the most 
interesting anomalies. In this way, geophysicists and archaeologists try to combine the advantages of 
the MAG methods, its speed and low cost, with those of the GPR, which allows for higher resolutions 
at known depths [20–23]. In the past, the Lucania territory has been widely studied, with integrated 
geophysical activities aimed at discovering the outstanding and significant history of the region now 
known as Basilicata. Indeed, thanks to its particular position, in the heart of southern Italy, it was at 
the crossroads of important civilizations. It is possible to find structures belonging to Greek, Roman, 
Samnite, and Lucania settlements. The presence of masonry walls of notable size, typical of local 
architecture of antiquity, generate physical anomalies that are easily detectable with geophysical 
techniques [24–31].  

The main aims of geophysical investigations, supported by GPS information and integrated with 
archaeological data, are as follows: 

- the identification of the presence of archaeological remains in rural areas where illegal 
excavations have taken place; 

- the positioning of buried structures in rural areas characterized by different types of soil 
disturbance; and 

- the analysis of the distribution of potential anomalies with respect to existing archaeological 
structures. 

2. Archaeological Context 

During the last forty years, archaeologists have disagreed about the identification of the site, 
referred to in ancient literary sources as Forentum, and possibly situated in the current towns of 
Forenza or Lavello. Archaeological discoveries during the past thirty years seem to confirm that 
Lavello is the Samnitic settlement cited by Livius (9.20.9) and Diodorus Syculus (19, 65, 7) as the site 
conquered by the Romans in 318 or 315 BC. In particular, the hill of Gravetta is one of the most 
interesting and important places for understanding the transition from the Daunii civilization (which 
inhabited northern Apulia before the arrival of the Romans) to the Roman domination of the territory, 
with the delicate intermediate Samnitic phase between the fourth and third century BC. The 
Romanization of this territory occurred during the period of the Second Samnitic War, and involved 
Canusium, a faithful ally of Rome, as well as the founding of the Roman colony of Venusia in 290 BC. 

The hill of Gravetta faces southwest on the “valle delle Carrozze”, which is a natural route that 
links the two important historical locations of Lavello and Canosa (see Figures 1 and 2). 

In the past, Gravetta was referred to as the “acropolis” of the site, but more recent studies have 
demonstrated that the settlement of the classical period was made up of several separate centers 
within the same area. 
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Figure 1. The location of the settlement of Lavello in the ancient Daunian territory. 

At the beginning of the fourth century BC, near to Gravetta, a number of small, quadrangular, 
temporary buildings were created. Their typical structure comprised of a rectangular fence 
containing six holes filled with votive ceramic offerings; at the end of the fourth century BC, these 
structures hosted a room called oikos-sacellum (a structure composed of richly decorated masonry 
walls) and an auspicious enclosure with seven votive wells, called an auguraculum. These structures 
have been interpreted as being a sacred fence and a permanent augural temple. 

The influence of Rome, or, more precisely, that of its allies, determined the end of its 
development. On the Gravetta hill, at the beginning of the third century BC, a monumental sanctuary 
with a columned front hosting a naiskos (a small temple in tufa), two tanks, and a water abstraction 
well, were constructed (see Figure 3). These structures indicate the Roman presence on the site 
Additionally, in the third century BC, some impressive chamber tombs were realized along the 
“Carrozze valley”, which links the site of Forentum with the important historic site of Canosa. 
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Figure 2. The relationship between the archaeological sites of Forentum and Canosa near the Vulture 
Volcano (Google Earth satellite image). 

The naiskos is oriented NE–SW; on the southeastern blocks, there are traces of three Doric 
columns; in the northwestern row of orthostats, there was a door. Plaster covered all four walls of the 
naiskos. One of the impressive features of the religious complex is the two perfectly plastered bell-
shaped tanks, with an overall capacity of over 37,000 liters. 

Inside the sacellum, there are a tufa molded plinth and a parallel-piped block that are probably 
the bases of a statue and the altar. The floor of the sacellum is tiled with white monochromatic mosaic 
and medium-sized tesserae. The structure hosts a mosaic room with a deep drain-well, perhaps 
belonging to the original phase; for this reason, it is possible that the complex was focused on water 
worship, as also confirmed by the presence of the Latin votive statues. Finally, the styli found in the 
sanctuary indicate the importance of writing for ritual ceremonies, conceivably introduced at 
Forentum by the Romans. 

In the second century BC, the structures were destroyed, together with the remains of a bloody 
sacrifice (piaculum), represented by a goat's horn and two deer's antlers on the floor of the sacellum, 
probably due to the abandonment of the worship.  

In the sanctuary, there is a dedicatory inscription to Heracles and another that mentions temples 
dedicated to Minerva and the Lares, dating back to the first century BC. 

In addition, the naiskos opens on three sides, with a monumental front formed by a Doric 
colonnade facing the mountain. 
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Figure 3. Aerial photo of the archaeological site of Gravetta with indication of the most important 
features characterizing the sanctuary. 

In this archaeological framework, geophysical investigations are fundamental for exploring this 
particular location and for understanding the original extent of the sacred complex. 

The results of the recent geophysical research in the western area, where a remarkable pair of 
clay busts were found in the past, have been very interesting in revealing the existence of several 
structures. These two findings are probably ritual offerings to the deities venerated here, and perhaps 
reproduce cult statues. Despite their uncertain provenance, it is conceivable that the Romans did not 
remove an erstwhile divine couple, as often happened in the Osco-Samnitic and Lucanian sanctuaries 
of this area, and transform them into Greek gods. Macedonian influence, shaped by the Daunian 
culture, is also evident in the Gravetta sanctuary. Considering that the Romans worshipped San 
Leucio in Canusia, and Belvedere in Luceria, a small head depicting a goddess found in the sanctuary 
of Gravetta suggests they also revered Athena Ilias. A more detailed description of the site is available 
in the literature [32–35]. 

3. Material and Methods  

The case analyzed relates to the various areas surrounding the archaeological site of Forentum 
(Lavello, Italy). The site is located on a hilly area, with gentle slopes dedicated to agricultural 
activities. As indicated in Figure 4, on the back of the archaeological research conducted in the past 
by archaeologists and public authorities, five different areas were investigated.  

The first, known as M1, M2, M3, and M4, were investigated using MAG, while the last, named 
G1, only used GPR. The archaeologically excavated site is located near G1 and covers a very limited 
area of the anticipated full extent of the archaeological site. The presence of steel fences around the 
archaeological site prevented the use of MAG immediately adjacent to the excavated structures. M1 
is a rectangle with dimensions 65 m × 40 m, and is located in an olive grove. The soil has been 
drastically altered by agricultural activities and looting operations common in this area. M2 is also a 
rectangle, sized 60 m × 40 m, and is located at the northeast of the archaeological site and is the farthest 
away of the investigated areas. The area is characterized by the presence of olive groves and ancient 

0           10 (m) 
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terracing walls, presumably of the same period as the Roman site. M3 and M4 are located on the west 
side of the archaeological site and provide more suitable conditions for geophysical readings, thanks 
to the total absence of invasive agricultural activities or looting. Both of these investigated areas were 
flat rectangles of 100 m × 50 m.  

 
Figure 4. Scheme of geophysical acquisition adopted in the area of Gravetta (Lavello). 

The MAG investigations were achieved with the optical pumping magnetometer G-858 (by 
Geometrics) in a gradiometric configuration, with two magnetic probes set vertically at a distance of 
about 1 m from each other (see Figure 5a and 5c). CSAZ software (by Geometrics) was used to 
correctly direct the sensor axes so as to take complete account of the Earth’s field, inclination, and 
declination at the site being investigated. The data were acquired along parallel paths 1 m apart, with 
a sampling rate of 10 Hz, using a snake configuration to achieve a mean spatial resolution of 1.0 m × 
0.125 m.  

The MAG data, before being georeferenced, were processed in order to increase the signal-to-
noise ratio. The processing steps adopted in this case include (i) a de-stagger filter, to compensate for 
data collection errors caused if the operator starting starts the recording for each line, with an time- 
delay; (ii) a de-stripe operation, to equalize the underlying differences between grids and to reduce 
the linear features; (iii) a de-spike filter for removing spikes or isolated extreme values, and replacing 
them with a more realistic value; and (iv) the application of gridding operations, based on the Kriging 
algorithm, to identify magnetic anomalies relating to archaeological features.  

GPR investigations were performed using the Sir-3000 GPR System (see Figure 5b) coupled to a 
bistatic antenna with an operating frequency center of 400 MHz. Readings were made according to 
the reflection mode, using a transmitter and receiver placed on the same line of acquisition. The data 
were acquired in a continuous operation supported by an appropriately calibrated survey-wheel, 
with a time window of 80 ns, a samples per scan setting of 512, at a resolution of 16 bits, and a transmit 
rate of 100 kHz. The GPR data were recorded using a grid that uses perpendicular lines separated by 
only 50 cm, which aimed to obtain a high resolution over an area of about 320 m2. To cover the entire 
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area, a total distance of 2.5 km was scanned, and the recordings were used to create a 3D image of 
the electromagnetic properties of the investigated subsoil. This provides information regarding the 
distribution of the anomalous bodies present in the subsoil, which have generated reflections that 
could be associated with archaeological remains. 

The raw data were processed with conventional methods in order to reduce the creation of 
unintentional artefacts from external factors. After editing the data to assign the appropriate 
coordinates according to the recorded acquisition grid (i), traces of each individual radargram were 
processed to normalize the amplitudes in accordance with the mean amplitude taken along its entire 
length (ii); the 2D background filter was then removed (iii), and the bandpass frequency filter was 
applied to remove any significant noise affecting the data (iv). Finally, after evaluating the e-m 
velocity propagation of the waves to 0.09 mns-1 for the investigated area, the data were migrated and 
converted in depth (v). Data interpolation using the kriging algorithm has enabled a 3D 
representation of the e-m behavior of the subsoil to be constructed. From the 3D data volume, every 
0.20 m of the depth slice was extracted and georeferenced in CAD and in GIS environments so as to 
manage and facilitate the interpretation of the data. 

 
Figure 5. Geophysical readings at the site of Forentum; most of the area investigated is characterized 
by its olive groves (a) and was investigated using a ground penetrating radar (GPR) mounted on a 
cart (b), while in (c), the cesium vapor magnetometer used for the gradiometric configurations (MAG) 
readings is analyzing position M3 on the map. 

4. Results 

The geophysical data are recorded with the support of MAG and GPR techniques applied in five 
different and distinct areas around the archaeological site. To simplify the reading of the results, they 
are presented separately.  

4.1. Magnetometric Results 
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An extensive magnetometric survey was realized to investigate one hectare of the site of 
Gravetta. The results for each area will be presented and discussed separately in the following sub-
paragraphs. 

4.1.1. Area M1 

Area M1, placed at the north side of the archaeological site, is characterized by the presence of 
fragmented magnetic anomalies as a result of human activities that have heavily modified the area, 
as shown in Figure 6. Nevertheless, some interesting alignments are detectable in the area and are 
evidence of the potential for archaeological remains in the area. Figure 6a,b shows the results in false 
color and in grey, respectively, and a shaded relief filter has been applied to highlight the detected 
anomalies. In Figure 6c,d the more obvious alignments are identified and marked with dashed yellow 
lines. The magnetic values range between +10 and −10 nT/m, and, despite the low contrasts 
encountered, there is a great probability that the recorded magnetic anomalies point to the presence 
of archaeological structures. 

 
Figure 6. MAG maps acquired in correspondence to the area M1 (e), in false color (a), and in grey 
scale (b), superimposed on a satellite image (Google Earth 2018) (c–d) with the most interesting 
alignments indicated with yellow lines. 

4.1.2. Area M2 

M2 is situated far from the main archaeological site and is characterized by the presence of 
agricultural terracing. As shown in Figure 7, some clear and continuous linear anomalies were 
recorded. In Figure 7a,b, two perpendicular alignments dominate the image maps of the investigated 
area. Furthermore, the north–south oriented alignment ends with relatively high numbers of 
magnetic anomalies, probably due to the presence of retaining walls. The outlines of these structures 
are identified in Figure 7c,d with yellow dashed lines. The lack of archaeological information in this 
area prevents us from knowing if the supposed structures are ancient (Roman age) or more recent. 
However, it is certain that many centuries, numerous constructions have been realized in this area. 
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Figure 7. MAG maps acquired relating to the area M2 (e), in false color (a), and in grey scale (b), 
superimposed on satellite image (Google Earth 2018) (c–d) with the most interesting alignments 
identified with yellow lines. 

4.1.3. Area M3-M4 

The last area investigated is placed to the west side of the archaeological area, and is made up 
of level ground and an absence of agricultural exploitation. This area was investigated with the 
creation of two different image maps, both of sized 50 m × 50 m. The results obtained, shown in Figure 
8a,b, identify a complex settlement composed of large structures comparable, with respect to the sizes 
and distribution of the internal spaces, to those that have been excavated in the immediate area. By 
analyzing the geophysical results, it is possible to suppose that these anomalies, considering their 
dimensions and orientations, belong to more than one structure. It is likely that they are the remains 
of two or three Roman houses, whose existence had never been considered. By looking at the 
distribution of the magnetic events, it is obvious that the structures continue beyond the south side 
of the investigated area.  



Heritage 2019, 2 1107 

 

 
Figure 8. MAG maps acquired relating to area M4 (e), in false color (a), and in grey scale (b), 
superimposed on a satellite image (Google Earth 2018) (c–d) with the most interesting alignments 
identified with yellow lines. 

4.2. GPR Results 

The GPR radargrams provide information about the electromagnetic anomalies distributed over 
the entirety of the investigated area. The presence of collapsed structures and surface irregularities 
have generated a lot of false readings. However, using a 3D representation of the e-m behavior of the 
subsoil, it is possible to identify some interesting reflective areas associated with walls or structures 
in the same orientation as those excavated by archaeologists. Figure 9 presents the results obtained 
at different depths in area G1—red arrows are used to highlight the most important reflections, 
possibly generated by buried walls. The most significant reflections are distributed in the first meter 
as demonstrated by the results, and corresponding with the structures already visible.  
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Figure 9. GPR depth slices extracted from the 3D model of area G1, with red arrows indicating the 
more interesting reflections in the first meter investigated. 

In Figure 10, the more interesting depth slices are superimposed on the plan of the site in the 
form of a georeferenced image. The strong relationship between the reflective areas with the buried 
structures, in particular in the south side of the map near the enclosure, is marked. As indicated in 
Figure 10, anomalies a3 and a4, located at depths greater than 0.50 m, seem to be extensions of walls 
belonging to the western structures, while anomalies a1, a2, a5, and a6 could be due to the presence of 
other walls of the same buildings. 
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Figure 10. Overlay of the depth slices extracted in area G1 at depths ranging between 0.10–0.30 m (a), 
0.30–0.50 m (b), 0.50–0.70 m (c), and 0.70–0.90 m (d). 

5. Discussion 

With respect to area M1, the orientation of the traces seems to suggest the presence of structures 
inclined at 15–20 ° in a north–south direction, and the anomalies indicate a discontinuity in the upper 
zone compatible with the presence of a road or, more likely, a courtyard between the agricultural 
buildings. A strong anomaly is recorded in the lower left corner of the map, where the possibility of 
the presence of walls was detected during the survey (see Figure 11). The magnetic anomalies 
detected in M2 are compatible with massive structures typical of retaining walls enclosing 
agricultural terraces. Some shorter anomalies are perpendicularly connected to the main anomalies 
on the map. The results suggest the presence of some spine walls used for reinforcing the terracing 
structures. 
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Figure 11. Geophysical results obtained in the immediate vicinity of the archaeological site of 
Forentum. 

M3 and M4 present significant results for magnetic acquisitions in the area, demonstrating how 
powerful the method can be in slightly varying contexts, and exemplified by the relevant geophysical 
contrasts shown in Figure 12. The magnetic anomalies indicate the presence of a complex settlement 
including two or three structures, in which a regular pattern of walls and rooms (or courtyards) is 
clearly visible.  
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Figure 12. Archaeomagnetic anomalies corresponding to archaeological structures near the excavated 
areas. Yellow lines identify the presence of walls, while the circles indicate potential anomalies from 
collapsed structures or the accumulation of ferro-magnetic materials. 

As expected, some corresponding alignments with the existing structures can be identified in 
the high-resolution GPR radargrams, and it is feasible that all of the geophysical anomalies can be 
associated with structures close to the ancient sanctuary. However, the limited zone investigated does 
not provide sufficient information to identify the extent of the structure. Figure 13 shows the 
comparison between the GPR depth slice obtained at depths of 0.30–0.50 m (on the left), and the 
existing structures (on the right). The most reflective areas, located in the shallower part of the subsoil 
and labelled a1 and a2 in Figure 13, suggest the presence of small rooms. Similar reflections indicate 
anomalies at a5 and a6. 
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Figure 13. Electromagnetic anomalies recorded at all depths superimposed on the slice corresponding 
to a depth of 0.30–0.50 m with possible buried structures identified with red lines. At the eastern side, 
it is possible to see the position of the excavated archaeological site. 

6. Conclusions  

The geophysical surveys conducted on the Gravetta hill are part of the exhibition project 
"Forentum Ritrovato", which opened in December 2017 at the Museo Civico di Lavello. The exhibition 
was the story of the territory of Lavello. The narrative and exhibition itinerary conclude at the point 
when the territory became Romanized, a phase during which the town seems to have centered 
around Gravetta, currently dominated by the archaeological area of the sanctuary. It was considered 
appropriate to enrich the Gravetta section of the exhibition by updating the available data of the area 
through geophysical survey, to apply new scientific data to the project, and to include a display of 
the latest methods used in preventive archaeology. The geophysical investigations have confirmed 
and strengthened the hypothesis; a series of highlighted anomalies suggests the presence of urban 
elements, identifiable by the roughly quadrangular structures in organized, regular patterns similar 
to those found in the already-excavated site of the sanctuary located in the immediate vicinity. 

The archaeogeophysical activities have demonstrated that only a fraction of the history of 
Forentum is known. Indeed, the exploration of the area has confirmed that, in all likelihood, the site 
hides a complex Roman settlement including roads, houses, and courtyards. However, the 
interpretation made using the geophysical results will require much effort from archaeologists in 
order to validate the geophysical data affected by the uncertainties caused by modifications to the 
area, principally those that are the result of human activities in the recent past. 
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As shown, the geophysical results presented in this paper are impressive, particularly those in 
areas M3 and M4 on the west of the area. Here, thanks to some favorable conditions, in primis non-
invasive agricultural activities and limited looting operations, MAG has allowed for the discovery of 
a complex, Roman-age settlement composed of two or three distinct structures characterized by their 
alignment with and similar orientation to the existing structures.  

Very positive results were also obtained in M2, where rural activities were undertaken, 
identifying some interesting anomalies that could be associated with supporting walls or similar 
structures. Only in M1, where the subsoil has been disturbed by more recent, invasive human activity, 
has MAG not allowed for the discovery of clear anomalies. In these situations, the identification of 
well-organized structures is problematic. The presence of strong fragmentation does not allow for 
the detection of structures or walls as is possible in the other analyzed situations. 

GPR investigation, realized in a small area adjacent to the existing archaeological site, has 
identified shallow alignments that suggest the continuation of the existing walls. The presence of an 
irregular surface, in some cases characterized by outcropping materials, has resulted in the 
generation of reflections in the readings that could either hide the presence of structures, or identify, 
with absolute certainty, alignments corresponding to archaeological remains.  

As demonstrated in this paper, GPR and MAG have effectively detected archaeological 
structures, allowing us to shed light on the important past in the Roman age of the area. The results 
reveal clearly that the Gravetta site is much more extensive than the one known until now, and the 
necessity of a new perspective, which aims to further improve the knowledge of the entire complex 
of settlements, has been established. The activities, realized on only a small area of the entire site of 
Gravetta, will be completed by undertaking extensive investigations with GPR in the locations shown 
on maps M3 and M4 in order to confirm and enhance the quality of the data offered by MAG. 
Following this, archaeological excavations, supported by geophysical results, will be realized in areas 
where the results are more promising. 
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