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Combined GPR and Electrostatic Prospection

in the Roman Colony of Vienna (France)
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Highlights:

* Electrical resistivity and dielectric permittivity mapping using an electrostatic survey device.

o GPR delineation of probable ancient anchor point of the ancient bridge.

o Combination of GPR and electrostatic surveys for urban archaeology.

Keywords: GPR, Electrostatic device, urban survey, Roman archacology.

THE sITE

The Roman colony of Vienna is located at the site of the cur-
rent city of Vienne (Isere), on the left bank of the river Rhone,
at its confluence with the Gere tributary river. It was probably
founded by Emperor Octavian between 40 and 27 BC. From
the Augustan period, the distinctive features of Roman town
planning made their appearance and developed (forum, temple
of Rome and Augustus, basilica, theater, rampart) along with
a road network, which overlaid partially the axes of the Gallic
village. It was also at this time that the suburban district of
Saint-Romain-en-Gal was set up, along a wide road coming
from Lyon. Under the reign of Claudius, the town planning
seems to experience a new growth, which could be partly lin-
ked to the consequences of an earthquake that struck the city

under Caligula (Adjadj er a/., 2014: 119-128). It was at this
time that the outskirts of the city reached their final extension
while the road network was definitively defined.

The geophysical surveys carried out throughout the subur-
ban area of ancient Vienne concerned four sectors: the so-
called “Palais du Miroir”, probably former thermal baths of
Saint-Romain-en-Gal; the district of Sainte-Colombe where
excavations, carried out in 2017, allowed the exploration of
an entire district located at the outlet of the southern bridge
(Clément, 2019); the right bank of the river Rhone for loo-
king at the location of the bridge which allowed the cros-
sing of the river, and finally the southern district of Vienne,
which included a circus and a warehouse area.
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METHODS

These surveys were carried out using electrostatic and
ground-penetrating radar methods. The electrostatic method
can be presented as a generalization of the electrical method
(Grard & Tabbagh, 1991) where four electrostatic poles,
placed in contact with the ground, are used to inject the
current and to measure the resulting potential difference.
Therefore, the electrical resistivity and the dielectric per-
mittivity (polarization capacity) can be estimated without
needing to plant electrodes in the ground, when the latter
has a value high enough. As it is the case for the electrical
method, its sensitivity to pipe and cable utilities is very low,
which is very advantageous in complex urban contexts.

The two electrostatic devices which were used during the
prospecting in Vienne are:

— The “sliding carpet” (Fig. 1a) which above all makes it
possible to carry out profiles (or sliding sounding) in the
streets with an investigation depth of up to 3 to 4 m (less if
the most superficial layers are electrically conductive). The
current version was recently used in Larnaca (Cyprus) to
locate the old rampart of the town of Kition (Benech ez 4.,
2017), and in Sweden to identify areas of low electrical resis-
tivity indicating potential areas of strong corrosion (salt infil-
tration) of the district heating network (Rejkjer ez al., 2020).

- The “MP3” (Fig. 1b) which is primarily designed to
perform mapping with a maximum investigation depth of
around 2 m. The current version (Flageul ez a/., 2013) was
recently used for archacological purposes on the Grande
Place in Brussels (Blary ez al., 2018), together with ground
penetrating radar measurements.

The ground penetrating radar device used in the field is
a Stream X multi-antenna from IDS GeoRadar (Fig. 1c).
It consists of an array of 8 antennas, operating at a center
frequency of 200 MHz and spaced 12 ¢m apart. This confi-
guration allows high-resolution recording of the amplitude
of reflection of electromagnetic waves in the ground over a
width of 72 ¢cm in one pass.

The surveys consisted of a series of profiles in the streets
intersecting the sought-after structures (streets, circus, base-
ment of the bridge, building foundations). Only the sectors
of Sainte-Colombe and the “Palais du Miroir” could be the
subject of more extensive exploration by mapping,.

REsurrs

The surveys carried out in July 2020 were a first explora-
tory step in the use of geophysical methods for the study of
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Figure 1. Geophysical devices used during the survey:
a) Electrostatic “sliding carpet”, b) Electrostatic MP3, ¢) IDS
Georadar (Stream X V8).
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Figure 2a. Profiling along the Saint-Colombe quay: Apparent resistivities from the first two channels of the electrostatic carpet device

(forward and backward).
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Figure 2b. Profiling along the Saint-Colombe quay: GPR time slice.

ancient topography in the municipalities of Vienne, Sainte-
Colombe and Saint-Romain-en-Gal. The objective of this
preliminary study was to estimate the performance of the
two geophysical methods, mainly used in modern urban
settings, namely the electrostatic method and the ground
penetrating radar method, according to the environmental
and archaeological context of the different sectors.

It was in the southern sector of the ancient city of Vienne
that the most interesting results were obtained: geophysical
exploration made it possible to identify several streets and
specify the location of the circus. On the quays of the right
bank, the profiles produced have identified a sector that
could be the anchor point of the ancient bridge (Fig. 2), in
agreement with other archacological evidence.
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