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Interamna Lirenas and Falerii Novi (Lazio, Italy) were founded in 312 and 241 BC,
respectively. Although the fourth—third centuries BC are important in the development
of Roman cities as a new urban form, our knowledge of sites remains limited. The
study of the early phases of Interamna Lirenas and Falerii Novi should allow us to
better understand the scale and character of Roman Republican cities (street grid,
public buildings, domestic space). Today, both sites are used as arable land and
therefore easily accessible. They have been the focus of investigations by the
University of Cambridge and the British School at Rome over several years, including
field survey, topographical survey and large-scale magnetometer survey (see e.g.
Keay et al. 2000; Bellini et al. 2013).

The current GPR prospection of the
two complete towns (each between
25 and 30 ha) takes place within the
‘Beneath the surface of Roman
Republican cities’ project, a
collaboration between the University
of Cambridge, Ghent University, the
British School at Rome and the
Soprintendenza Archeologia del
Lazio e dell'Etruria Meridionale.
Around two thirds of the total area
has been covered in the 2015 and
2016 seasons. We use a network
comprising thirteen 500 MHz
antennas, mounted in parallel onto
a wheeled, wooden frame and
towed by an all-terrain vehicle. Data
are recorded in parallel, slightly
overlapping 2 m wide swaths, so

that the SPaC'”g between the Lirenas, showing the northwestern half of the theatre, not
transects IS 12.5cmor6.25 cm (the et excavated at the time of the survey in July 2015.
latter requires a second pass).

Readings are taken every 5 cm along the transects. RTK GNSS positioning
information is fed into a navigation system guiding the driver so that the desired
trajectory is followed. The geophysical survey data is visualised after completion of
each line, to quickly detect possible gaps in the coverage of the survey area and
assure data quality.
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Fig. 1: GPR slice at a depth of ~50-55 cm from Interamna
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Data processing included dewow,
time zero alignment, gain, low-
pass filtering, background removal
and suppression of variations in
the amplitudes recorded by the
different channels, visible as
stripes in the time-slices. To
determine the GPR wave velocity
and the depth of the
archaeological features, migration
velocity analysis was performed
on selected vertical profiles and
horizontal slices. At Interamna
Lirenas, also direct observations
of the depth were possible in the
theatre area, where in 2013 an
excavation was started (Bellini et
al. 2014; Ballantyne et al. 2015).
At the time of the 2015 GPR
prospection, only the southeastern

Fig. 2: GPR slice at a depth of ~50-55 cm from half of the theatre had been
Interamna Lirenas, showing the northern part of the site. excavated, while the northwestern
The topography slopes down in northeastern direction, half was included in the GPR

towards the edge of the town. Survey (F|gure 1) After the

extension of the excavation to the northwestern half in 2016, detailed depth
information has become available, allowing accurate calculation of the wave velocity
for this area. After time-to-depth conversion and topographical correction, a 3-D
interpretation drawing of the GPR anomalies was produced, manually and using
automated detection tools (Verdonck 2016).

To make a 3-D comparison between the theatre excavations and the GPR results, a
scan of the northwestern half of the theatre was made using a robotic reflectorless
total station. Although the scan resulted in a low resolution compared to a survey with
a terrestrial laser scanner (approximately 150 points/m?), this sample density was
sufficient for the assessment and visualisation of the GPR wave attenuation. The
GPR produced high-resolution information on the radial walls supporting the upper
part of the cavea (seating area) and on the scaena wall which forms the background
of the pulpitum (stage), down to a depth of >1.5 m (Figure 1). However, the lower
part of the cavea and the wall separating the pulpitum from the orchestra (the semi-
circular central part of the theatre) are absent in the GPR images, indicating that
structures starting at a depth greater than around 80 cm were not detectable by the
GPR at the time of the prospection, which took place during a long period of dry
weather.

This observation, in combination with the presence of a very large quantity of building
material and other Roman artefacts at the surface, seems to indicate that most
foundations visible in the time-slices may be equally shallow. Moreover, the question
arises whether the absence of features in the GPR data in the lower areas near the
edges of the town (Figure 2) is due to a real absence of foundations, or to the
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presence of colluvium and an insufficient GPR penetration depth. Further
investigations (augering, test excavations and measurements of the soil conductivity)
are required to clarify this.

Although the archaeological interpretation of the GPR results is still ongoing, they
seem complementary to the results of previous work. For example, at Falerii Novi,
the GPR provided more information about some public monuments (e.g. temples,
theatre, U-shaped building with porticoes), whereas the smaller buildings, often
showing as clear magnetic anomalies, are defined less clearly in the GPR data.
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