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Introduction 

The Romula archaeological site is a historical monument of National relevance, 
listed as an “A Category” monument according to the latest ‘List of Historical 
Monuments in Romania’ (2015). In fact, it is situated almost entirely under Reșca 
village, but also a small part of it is on Hotărani territory, both localities from Olt 
County, in the Southern part of Romania. The last archaeological field survey, 
from 2007, has delimited an area of around 304 hectares, inside of a perimeter 
measured in Stereo 70 Coordinates.1 

An officer of the Austrian Army, who, in 1689–1691 draws three Roman 
forts inside of the supposed Roman city of Antina, provided the first information 
about this site.2 

Later, in his work Descriptio Moldaviae, finished in Latin in 1716, published 
in German in 1776, the Moldavian Prince and scientist Dimitrie Cantemir recounts 
that there was a statesman named Stambol, who mentions the presence of a fort 
named The Courts of Ler Emperor somewhere on the Olt River bank.3 

The first excavation, not scientific, was conducted by an amateur archaeologist – 
Cezar Bolliac. In 1869 he conducted the excavation in the tumuli cemetery of the 
Romula settlement and in the point At the Mill (La Moară). During these 
excavation, some pottery vessels and lamps, and Roman coins were discovered.4 
                                                 

* The project was funded by the Olt County Council through the Olt County Museum in Slatina. 
** PhD, ArchaeoScience#RO, Research Institute of the University of Bucharest (ICUB), 

University of Bucharest, Romania SC Terra Data Surveys SRL; e-mail: adrian.serbanescu@ymail.com 
*** Conf. univ. PhD, Department of Law, Political and Administrative Sciences, Spiru Haret 

University Bucharest, Romania / Faculty of History – Center for Comparative Studies of Ancient 
Societies, University of Bucharest, Romania; e-mail: mnegru.ist@spiruharet.ro 

**** PhD, Olt County Museum, Slatina; e-mail: laurgutica@yahoo.com 
1 Mircea Negru, Lucian Amon, Emilian Gamureac, Laurenţiu Guțică, 29. Sat Reșca, comuna 

Dobrosloveni, jud. Olt [Romula], in „Cronica cercetarilor arheologice din România. Campania 2013”, 
Bucharest, 2014, p. 44. 
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Fig. 1. Location of the Central Fortification  

of Romula archaeological reserve. 

The Engineer Pamfil Polonic has carried out the first scientific archaeological 
excavations at Romula, at the beginning of the 21th century, when he discovered a 
building with thermae.5 A decade later, in 1911, Alexandru T. Dumitrescu identified 
the Curia of the town, to the East of the main Roman Road that crossed the town 
from the South to the North.6 

The systematic archaeological research started in Romula in 1965, under 
Professor Dumitru Tudor (University of Bucharest) coordination.7 In the next 
decades, there were archaeological excavations in the northern pottery quarter,8 in 
the northern flat cemetery,9 in the Central Fort,10 and in the tumuli cemetery.11 The 
                                                 

5 Dumitru Tudor, Oltenia romană, Ed. IV, Bucharest, 1978, p. 180. 
6 Corneliu Mărgărit Tătulea, op. cit., pp. 9–10. 
7 Ibidem, pp. 46–48. 
8 Gheorghe Popilian, Les centres de productions céramique d’Olténie, în Etudes sur la 

céramique daco-romaine de la Dacie et de la Mésie Inferieur, Timişoara, 1997, pp. 7–20, 
9 Mircea Babeş, Zu den Bestattungsarten im nördlichen Flachgräberfeld von Romula. Ein 

Beitrag zur Grabtypologie des Römischen Daziens, in Dacia N.S, XIV, 1970, pp. 167–206 
10 Cristian Vlădescu 1986, Fortificațiile din Dacia Inferior. Romula. Seria Rapoarte 

arheologioce. I., Raport privind cercetările arheologice sistematice din anul 2015 (Mircea Negru, 
Cristian Schuster, Editors), Târgoviște, 2016, p. 11. 
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most relevant archaeological research were those from northern pottery quarter and 
the Central Fort. 

The aim of this article is to present the current results of the correlation 
between geophysical investigations and preliminary archaeological excavation in 
the centre of the Central Fort of Romula. 

Today’s archaeological reserve – The Central Fort – covers the initial fort 
and centre of the later city (Fig. 1), with many of the important buildings present 
there in different states of preservation judging from already excavated sectors. 
What has been observed in the field is that a layer of bricks, from dismantled and 
displaced walls and other structures can be found within the first 40–50 cm in the 
ground, making a magnetometry survey difficult below this point because of the 
high magnetic signal they have from being burned and thus deeper signal is 
obscured. This has been observed during surveys in 2018.12 However, earlier 
surveys undertaken in 2002 and 2003 yielded notable results in Northern Sector of 
the site, on the Philipps Arabs Wall and in front of it. 13 

Methodology 

In this case, an Electrical Resistivity Tomography (ERT) survey was chosen 
for the delineation of subsurface structures (a Level 2 survey strategy) due to this 
technique’s capabilities to detect stone and brick structures very well which were 
thought to be present and to map their vertical development.14 

ERT works on the same principle as Electrical Resistance method, where a 
current is injected into the ground using two electrodes and measured by two (or 
more for ERT) electrodes in different configurations. It draws on the ability of the 
soil to conduct the electric current due to the presence of interstitial water and salt 
crystals, mainly.15 Using fixed electrodes (usually a multiple of four), a 
pseudosection is obtained by measuring the current in different configurations of 
electrodes. This survey technique can offer information on both stratigraphy and 
                                                                                                                            

11 Valeriu Leanu, Cercetări arheologice în necropola tumulară de la Romula, „Cercetări 
Arheologice”, I, 1975, pp. 191–215. 
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com. Dobrosloveni, Jud. Olt, Punct: Romula, in „Cronica Cercetărilor Arheologice din România, 
Campania 2018”, Bucharest / Sibiu 2019, 163–166. 

13 Elisie-Florin Scurtu, Geofizica în România. Aplicații în Arheologie, Bucharest, 2014, ISBN 
978-973-0-17158-7. Mircea Negru, George Mihai, Raport privind cercetările arheologice de la 
Romula. Campania din anul 2006, in „Argesis” XVII, 2008, pp. 39–51. 

14 Armin Schmidt, Paul Linford, Neil Linford, Andew David, Chris Gaffney, Apostolos Sarris 
and Jörg Fassbinder, EAC Guidelines for the Use of Geophyisics in Archaeology. Namur, Europae 
Archaeologia Consilium (EAC), 2015, 68. See: https:/ / www.europae-archaeologiae-consilium.org/ 
eac-guidlines accesat la 11.06.2020. 

15 Chris Gaffney & John Gator, Revealing the Buried Past. Geophysics for Archaeologists. 
Stroud, Gloucestershire, Tempus, 2003, pp 26–27. 



 Adrian Şerbănescu, Mircea Negru, Laurenţiu-Gerard Guţică-Florescu 52 

horizontal distribution of layers and features.16 It is especially effective on Roman 
archaeology, as seen in different studies undertaken recently in Romania as well.17 

The ERT survey was focused on the buildings adjacent to the old Roman 
road leading to the large central building/ s of the fort and was conducted in June 
2019. In order for the road, buildings and other possible structures to be mapped, a 
high resolution resistivity survey strategy was designed and conducted. An Iris 
Syscal Pro Switch instrument with 47 electrodes was used for the survey, in a 
Double Dipole configuration and a spacing of 1 m between electrodes. In total, data 
from 39 profiles was collected (Fig. 2); 24 of them were oriented perpendicular (NW–
SE direction) on the supposed Roman road and each had 46 m in length while the 
distance between profiles was 4 m. To cover the whole area of 0.46 ha systematically 
and locate what features would have been missed, another series of eight profiles 
were measured (NE-SW direction) parallel to the road and perpendicular on the 
first 24. They were continued to the SW with another set of seven profiles of half 
length (profiles 33–39 had 24 electrodes and 23 m in length). A resolution of 1x4 m 
was achieved in two directions. 

 
Fig. 2. Position of the ERT profiles. 

                                                 
16 Nikos Papadopoulos et al, Electrical Resistivity Tomography for the Modelling of Cultural 

Deposits and Geomophological Landscapes at Neolithic Sites: a Case Study from Southeastern 
Hungary, in “Archaeological Prospection” 21, 2014, pp. 169–183. 

17 Michał Pisz, Agnieska Tomas, Alexandru Hegyi, Non-destructive research in the surroundings of 
the RomanFort Tibiscum (today Romania), in 0147“Archaeological Prospection” 27, pp. 1–20. 
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Results and interpretation 

The way the ERT pseudosections are generally understood, is by observing 
differences in the measured resistivity. Thus, once a general background value or 
interval (in this case, it is considered to be below the 50 Ohm.m threshold) is 
observed (this is conditioned by the parental rock and the soil composition), then 
anomalies can be located as they have either considerable positive or negative contrast 
in regards to the background. In general, negative anomalies, or better known as 
conductive anomalies are those areas with lower resistivity compared to the background 
and they can represent ditches, pits and other features where water is retained, 
either of archaeological origin or not. Resistive anomalies are those areas with high 
resistivity contrast compared to the background and they are often represented by 
features made up of stone, brick, concrete and so on. In archaeology terms they 
usually are floors, walls, roads, paved areas etc. Gradual changes over large areas 
in profile are seen as either change in properties or change in the soil/ rock type. 

Although we had to deal with the layer of bricks very close to the surface and 
often poor electrode-ground contact, the results obtained were relevant to the goals 
set initially, locating anomalies that can possibly help locate the buried structures 
and better understand the surveyed area and implicitly, the whole of the Central 
Fort of Romula. 

We were able to detect a multitude of resistive anomalies throughout the 
ERT profiles (Fig. 3), with different resistive contrasts in regards to the natural soil 
and therefore possible different features consisting of different materials as it will 
be discussed further. 

 
Fig. 3. Profiles 1–24, from right to left. 



 Adrian Şerbănescu, Mircea Negru, Laurenţiu-Gerard Guţică-Florescu 54 

While there were numerous well-defined anomalies present, with clear 
orientation and shape, the focus of this paper is to correlate the geophysical data 
collected with the excavation results and to compare the two for both back- 
tracking and evaluation of the geophysical investigation methodology as well as to 
locate area of interest for future intrusive research. 

The NW–SE profiles revealed a series of high resistivity anomalies in the 
Western part of the surveyed area that were thought to be conclusive for the 
presence of a large building, judging from the shape and size of said anomalies. 
The supposed building starts in profile 16, as a NW–SE oriented high resistivity 
anomaly (>100 Ohm.m) of about 33 m that includes four very high resistivity (over 
140 Ohm.m) smaller anomalies. It continues with an orientation perpendicular to 
the road up to profile 22, and then, the presence of high resistivity anomalies, 
although visible, fades towards profile 24. 

Altogether these resistive anomalies were considered to be part of a larger 
resistive complex of rectangular shape that was thought to be of high scientific 
potential (Fig. 4). 

 
Fig. 4. Pseudosections 18–24 showing high resistivity anomalies (red colour).  

The area of the excavation is around 10–15 m along the profiles. 

The August 2019 excavation campaign was focused on a row of resistive 
anomalies oriented NE–SW from the NW part of the above mentioned structure with 
resistivity values higher than 110–120 Ohm.m. They were considered characteristic 
in this case for walls. Out of the seven excavated sections, five yielded a number of 
archaeological complexes, with the remains of a dismantled wall (with a NE–SW 
orientation) part of (Building 1/ 2019), made of mortar and Roman bricks. This 
superimposes perfectly on the long anomaly found in the data (Fig. 5) and seems to 
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confirm the hypothesis that a considerable building in size is present. Also, during 
the excavation, it was observed that other features associated with this wall extend 
towards the South. The geophysical data shows the development of anomalies with 
high resistivity in that direction. Another wall, made of brick was found to the SW 
of the first wall, adjacent to it (Building 2/2019), made also of Roman bricks, in the 
area with the highest resistive response.18 Due to being adjacent and similar in 
construction technique, materials and relative size (especially width), we could not 
differentiate the two different walls in the geophysical data sets. 

 
Fig. 5. Excavated sections AP 20–27 from right to left, over profiles 13–24. 

In the Southern half of this resistive complex named Building 1/2019 during 
excavation, a series of NE–SW oriented anomalies, arranged as rows, have been 
identified. By overlapping the NE–SW (perpendicular) ERT profiles (33–39) it 
could be observed that they show partial or no continuation. This can translate to a 
complex internal organization of the structure. These had values of over 100–110 
Ohm.m in the data sets and can be pillars or columns or similar. 

Other anomalies observed here, with values (aprox. 80–110 Ohm.m) between 
the natural deposits and that of the walls can be considered features associated with 
either walls or collapsed walls, floors, paved areas or similar features. 

                                                 
18 Mircea Negru, Cristian Schuster, Laurențiu-Gerard Guțică-Florescu, Florentin Munteanu, 

Dan Bălteanu, George Mihai, Sabin Popovici, Laurențiu Comănescu, Ruxandra Munteanu, Reșca-
Romula. Punct Fortificația centrală, in „Cronica Cercetărilor Arheologice. Campania 2019” (under print). 



 Adrian Şerbănescu, Mircea Negru, Laurenţiu-Gerard Guţică-Florescu 56 

A 3D interpretation obtained by interpolating profiles 18 through 24 was 
produced for better visualisation of anomalies and to confirm the relative shape of 
that part of the building (Fig. 6). Isobars with different values, identified through 
trial and error method, were used to delineate the resistive features associated with 
the large building from the rest of the measured values and to compare them with 
the results obtained during the excavation campaign of 2019. 

 
Fig. 6. Countour plot obtained from the 3D interpolation of profiles 18–24.  
View from the NW. Isobars were set at 80, 100, 120 and 140 Ohm.m. 

From all the visual information obtained from the geophysical data sets (2D 
and 3D), and considering the first wall found as part of a large building, we can 
assume that the building has a SW–NE orientation, at least 30x35 m, with other 
possible extensions such as porches with rows of columns for example (the rows of 
resistive anomalies towards SE that continue outside of our survey area). Based on 
signal strength, higher resistivity towards the NW exterior wall could suggest that 
there were hard floor compartmentations in that part, or that might be the footprint 
of both buildings uncovered there. Lower resistivity towards the SE and Southern 
wall could suggest the possibility of less intervention, maybe an interior garden or 
similar feature or that Building 2/2019 does not extend that far. This interpretation 
is based on the lack of information we have so far about the relationship between the 
two buildings and their exact chronology and the possibility of later interventions, 
as seen in section AP 24 (Fig. 12).19 

As well, there is a possibility that the higher resistivity area within the northern 
part of the resistive complex discussed here to belong to Building 2/2019, while the 
rest to be part of Building 1/ 2019 which appears to be larger and the outlined in 
the geophysical data. Remains to be determined by future intrusive investigations. 
                                                 

19 Ibidem. 
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Fig. 7. Sections AP 21–25 superimposed over slice o 

f the 3D volume at 0.8 m depth. 

 
Fig. 8. Sections AP 21–25 superimposed over slice  

of the 3D volume at 1.2 m depth. 
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Fig. 9. Sections AP 21–25 superimposed over slice  

of the 3D volume at 1.8 m depth. 

 
Fig. 10. Interpretation of high resistivity areas associated  

with Building 1/ and 2/2019. For comparison, the image in fig. 6 was georeferenced. 
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Regarding the rest of the geophysical dataset, it was possible to locate 
numerous interesting anomalies that show up as resistive complexes or isolate resistive 
or conductive anomalies, and possible areas with high disturbance, especially in the 
NE quadrant. Thus, towards the SE corner of the survey area, other rows of resistive 
anomalies, having the same alignment with those related to the “central building/s” 
(1, 2/2019) are present, their footprint indicating that they could be other buildings 
(Fig. 11). 

In terms of future intrusive research, two interesting directions could be 
followed up based on the geophysical survey. First, full or partial excavation of 
Building 1/2019 to shed light on its internal organization and shape. Its relationship 
with Building 2/2019 would be determined as well as the chronology. 

 
Fig. 11. Profiles 1–13 from the Eastern part of the surveyed area  

with highlighted resistive complex. 

A second line of research would be to examine the anomalies present/ 
highlighted in the SE area of the survey, where other (rows of) anomalies are 
present and to establish the relationship with the building/ s present in 2019 
campaign sections. The outcome of this line of research could be a much better 
understanding of the layout and spatial organization of the central part of the 
settlement, as well as locating the road NE–SW leading up to the excavated 
building. 
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Some archaeological considerations 

The scope of archaeological campaign of August 2019 was to verify the 
geophysics information about a large building that was supposed to be in the centre 
of the Roman Central Fort. 

In this order, there were excavated a number of 8 square surfaces with a 
length of 4.00 meters. A proof of 1.00 meter was left standing between these 
surfaces for stratigraphy purposes. From the NE to the SW they were named with 
the indicatives from AP 20 to AP 27 (Fig. 12). All these surfaces were placed on 
the supposed long north-western wall of the supposed building that appeared as a 
high resistivity anomaly described earlier. 

 
Fig. 12. Excavated sections AP 20–AP 27. A – Contexts present in the sections;  

B – Interpretation of Building 1 and 2/ 2019 based on contexts. 

The building no 1/2019 seems to have a very large surface. This observation 
is not a surprise, taking account that there is the centre of the Roman Town. The 
archaeological sections AP 22 to AP 26 surprised the archaeological units of long 
NW wall of this building. Its recorded length is 24.00 m. Unfortunately, the walls 
were partially or totally missing because the bricks were removed and re-used for 
other purposes, sometimes since the middle of 19th century, or even earlier, from 
the post-Roman Period in Dacia. The only evidence of the wall is the concrete 
present in the trenches. 
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The information about the Building no. 2/2019 is also poor due to the early 
stage of the research. The NW wall of this building was discovered in the sections 
AP 22–AP 23. This wall was built from Roman bricks, including some fragments 
of these. It measures 6.80 m in length, and has a width of 0.65–0.70 m. The best 
preserved areas contain four rows of bricks with white-yellowish concrete. 

Conclusions 

This article is the result of an interdisciplinary study of the archaeological 
structures from the Central Fort of Romula, that intended to identify and certify the 
said structures in an area where a classic magnetometer investigation would 
produce uncertain results. 

It was possible, using the appropriate technique and survey strategy to 
overcome the obstacles presented initially, large areas of brick layers in the 
subsurface and centuries of destroying and looting the site for construction material 
as well as later interventions, and to produce geophysical data that proved to be 
useful for the current aims and objectives of the research project, in that, it located 
and delineated the structures along the road and produced results that could be 
followed up in the excavation strategy for plenty a campaigns to come. 

Due to objective reasons, our research area could not be extended, but as a 
future reference, delineation of the rest of the large building/ s found should be a 
priority as well as better resolution survey (Level 3) for characterization of that 
particular area of the site and anomalies present. 

Based on the geophysics results, the archaeologists placed the excavation 
sections on the NW longitudinal wall of a supposed building (Building no. 1). This 
supposition was confirmed by the archaeological research. In addition to the first 
building, outlined in the data, another building (Building no 2/2019) was identified 
through archaeological excavation. Both buildings were built from Roman bricks 
using Roman techniques, and may be attributed to Roman Perion in Romula. It is 
clear that all buildings may be dated in the Roman period, from late 2nd century AD 
to the middle of the 3rd century AD, the period of the habitation of Central Fort of 
Romula. Considering this information, it is possible that a Level 3 (characterization) 
survey would distinguish the two walls as well as define their layout. 

The archaeological excavation campaign of 2019 confirms and builds on the 
results of the earlier geophysical investigation from June 2019 and thus constitutes 
one of first successful steps in using interdisciplinary investigation on this type of 
archaeological site in the Lower Danube Region. Future excavations here will help 
further comparison of the results of non-invasive and invasive techniques for 
refining and better constructing non-intrusive investigations on same period sites. 
As well it will be useful in identifying similar structures in places without a known 
archaeological potential. 
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Fig. 13. Excavated sections. A – sections AP 22–25. Detailed plan.  

The white Roman Mortar corresponds to Building 1/ 2019, Roman bricks are associated 
with Building 2/2019; B – sections AP 20–27 – image from drone. 

GEOPHYSICAL SURVEY AND RESEARCH EXCAVATIO  
AT  ROMULA-CENTRAL FORT. ASSESSING TH EFFECTIVENESS  
OF ERT RESULTS BASED ON THE 2019 EXCAVATION RESULTS 

(Abstract) 

Romula, once a flourishing colonia of the Roman Empire and capital of Dacia Inferior 
and later of Dacia Malvensis, lies buried under the village of Resca. The Central fortification 
area where the initial castrum was is now an archaeological protected site of the highest 
importance. Here, Legio VII Claudia and Legio XXII Primigenia among others stationed troops. 
Buildings in the centre of this Roman city have been looted over the centuries and revealing its 
internal structure and organization can be difficult because of displacement and destruction of 
structures. Over large areas, dismantled walls are spread within the first 0.5 m in the soil and can 
be an obstacle in conducting non-invasive research. In this paper, we assess the effectiveness of 
a delineation survey by means of Electrical Resistivity Tomography, a non-invasive geophysical 
prospection technique used widely in research on Roman period sites. Having the possibility to 
compare our survey results from June 2019 to those of the research excavation conducted later 
that year (August 2019), that targeted a large resistive body present in the geophysical data, we 
found that the ERT method was successful in accurately locating anomalies later identified as 
being the walls of a large building with the bonus of another wall adjacent to it, implying a more 
complex internal organization than initially assumed. The survey helped delineate multiple 
anomalies associated with structures which is a first step in reconstructing the layout of the 
centre of the Roman colonia Romula. 
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