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ABSTRACT:

The present paper focuses on the Roman /imes road between the auxiliary forts of Calugédreni / Mikhaza and
Sardteni / Sovarad. Even though, since the early 18" century there has been scarce data concerning a Roman road
through the Becheci / Bekecs Hill, the issue needed to be reanalysed. Based on a least cost path analysis and earlier
survey data, we managed in February 2021 to identify through field survey the course of the former Roman road.

Z USAMMENFASSUNG:

Der vorliegende Beitrag handelt von der rémischen Limesstrafle die zwischen den Auxiliarlagern von Calugareni
/ Mikhaza und Sarateni / Sévarad verlduft. Schon seit dem 18. Jh. existierten Hinweise, dass eine romische Strafe
iiber den Becheci / Bekecs Berg fiihrte. Basierend auf eine Kostenfunktionsanalyse und Daten vorangegangener
topographischer Messungen war es uns im Februar 2021, durch eine weitere archdologische Felduntersuchung
moglich, den Verlauf der damaligen romischen Stra3e nachzuvollziehen.
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The Roman auxiliary forts of Calugareni / Mikhaza' and Sariteni / Sovarad? in Mures / Maros County are located
on the eastern /imes of Roman Dacia in the valleys of the Niraj / Nyarad River and the Tarnava Mica / Kis-Kiikiill6
River. The Becheci / Bekecs Hill is part of the southern Gurghiu / Gérgényi Mountains and is located between the
two valleys. Its highest point is the Becheci / Bekecs Peak with an altitude of 1080 m.

This limes sector relied on the natural defence offered by the Eastern Carpathians and the hills of the Subcarpatii
Tarnavei Mici / Sévidéki dombsag. Along with a chain of watchtowers, fortlets and other defensive structures, the
forts had the task to control the Roman border section around the upper Niraj valley and the upper Tarnava Mica
valley, both being important commercial routes towards the Barbaricum (Fig. 1).

Research history

In 1817 the polyhistor J. Ercsei made a field survey on the Becheci starting from Calugareni and managed to
identify on the top of the hill a presumably Roman fortification and different road sectors leading towards it*. This
information is listed by J. F. Neigebaur*, M. J. Ackner’ and J. Vass®. However, Ackner mentions serious doubts
about the Roman origin of the fortification.” In his monographic work K. Benk&® mentions the partially filled
up ditch of the “Santul Uriasilor / Oriasok arka” which ran from Sariteni towards the area of Calugareni on the

! For the research history and the recent results see mainly: Panczél 2015; Panczél et al. 2018; Dobos et al. 2017; Hopken et

al. 2020.

2 For the research history see mainly: Orban 1870, 20-21; Paulovics 1944, 38-43; Székely 1960, 185-186; Székely 1962, 331-
336; Tudor 1968, 272; Lazar 1995, 233-243, P1. XXXVII; Gudea 1997, 58-59; Marcu 2009, 121-122.

3 Ercsei 1830, 411.

4 Neigebaur 1851, 248 refers to a late 18" century publication (Bartalis 1787) without citing it correctly, so the information
cannot be verified.

5 Ackner 1856, 24; Ackner 1857, 80.

¢ Vass 1863, 118-119.

7 Ackner 1857, 80.

8 Benk6 1868-1869, 207.
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Fig. 1. a. Map of Roman Dacia (after Tentea, Matei-Popescu si Calina 2021: 83 PI. 1.); b. Hillshade DEM of the research area.

western slopes of the Becheci Hill, next to the village of Silea Nirajului / Nyaradselye. During his vast survey, B.
Orban visited the Becheci and argued that this rampart should be a Roman road connecting Sovata / Szovata (the
neighbouring settlement of Sarateni) with Calugareni. He described it as a 2-3 fathom® wide rampart which had a

®  B. Orban probably refers to the Hungarian fathom which was 1.91 m, but we cannot exclude the possibility that he refers
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2 fathom wide and 2 fathom deep ditch on the western side. He underlined that the lack of a ditch on the eastern
side did not support his theory, but he was convinced that such a ditch had to have existed as well, but was filled
up due to erosion. He described the track of the ditch and commented on the fact that it was running on the quite
gentle western slopes of the hill'°.

S. Lattyak shortly mentions the rampart and publishes its first map and photo, considering it part of the Roman
limes defensive system'!. I. Paulovics is the first to clearly state that the fortification on the Becheci cannot be a
Roman fort'? and the rampart has to be considered the Roman road connecting the two forts'>.

The maps of V. Christescu'* and M. Macrea® lists the eastern limes road, but do not discuss it in detail'®. Most
of the later publications accept the existence of a road connecting the Roman forts of Calugareni and Sarateni,
without adding new data to the issue.

Even though the Calugareni-Ungheni'” and the Sarateni-Apulum road'® are discussed in detail in recent papers
focusing on the road network of Roman Dacia, the /imes road between Calugareni and Sarateni is mentioned
only briefly among the main roads of Dacia. When it comes to the route, it is usually listed as running east of the
Becheci through Eremitu / Nyaradremete and Sovata / Szovata without a thorough argumentation'’.

A detailed map covering the possible track of the /imes road between Calugareni and Sarateni was published by Zs.
Visy and it was based on the 1 Austrian military survey from the 18" century®. Visy underlines that the /imes road
connected the auxiliary forts on the shortest trajectory, and he lists two versions for our sector: one track running
through Magherani / Nyaradmagyaros and another through Silea Nirajului?!.

Creating the model

The least-cost analysis (LCA) is a useful tool that allows archaeologists to ‘predict’ potential routes which may
have been used at some point in the past, even when their physical remains are not necessarily preserved®.
The identification of new Roman road segments has increased considerably in the past two decades using this
method®, even though in the research concerning the Roman /imes road networks of Dacia, these methodological
innovations have not been applied so far. The least-cost analysis is a geospatial quantitative method that allows
us to understand the movement of people through the landscape, based on the premises that people, as rational
actors, choose routes through the landscape in a way that tries to minimize the ‘cost’, what expresses the difficulty
of horizontal movement, where cost indicates the accumulation of motion, and where the main parameters of the
cost are the elevation change and distance.?* Other cost components, such as environmental factors (eg. land use),
visibility, soil type, wind direction etc. can also be taken into consideration®.

The procedure in a geographic information system (GIS) is to find the lowest cumulative cost path for each grid
in a raster-based source cell. To each cell, a value is assigned based on predefined criteria. The criteria may come
from actual fieldwork or by assigning costs to an existing data. The result is a surface that expresses the difficulty of
horizontal movement in space with different ‘frictions’ of the ground surface. Cells occupied by such obstructions
could make it difficult to cross, slowed the process down, required more effort and, therefore, more investment to
build the road. The analysis looks for cost effective routes from the source cell to the destination. The minimum

to the Viennese fathom which was 1.89 m.

1 Orban 1870, 80.

" Lattyak 1918, 230; Fig. 1; Fig. 17.

12 Paulovics 1944, 33.

3 Paulovics 1944, 37-38.

14 Christescu 1937, Harta Daciei romane si a tinuturilor vecine.

IS Macrea 1969, Harta provinciei Dacia.

16 Macrea 1969, 154.

17" Fodorean 2006, 263-266; Fodorean 2020.

18 Fodorean 2006, 266-269.

1 Gudea 1996, 103-105, 139, Fig. 1; Barbulescu 2005, 24, Harta VI, 115-116/D7-D8; Fodorean 2006, 115-116, 279-285,
Harta 1; Ursut 2008, 48, Fig. 17.

2 Visy 2008, Kép 9; Visy 2009a, 595, Abb. 9; Visy 2009b, 115.

21 Visy 2008, 168; Visy 2009a, 593; Visy 2009b, 109.

22 Conolly and Lake 2006, 252-256.

3 See: Wiedemann et al. 2001, 83-96; Antrop and Wiedemann 2001; Verhagen and Jeneson 2012; Abou Diwan and Doumit
2017; Herzog and Schréer 2019; Ludwig 2020; Hodza and Butler 2022.

2 White 2015, 407.

2 For cost components taken into consideration in various archaeological LCA studies until 2009 see: Herzog 2014a, 224.
Tab. 1; since 2010 see: Herzog 2020, 535. Tab. 18.1; for methodological issues see: Herzog 2014b.
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cost resulted from such an analysis will not necessarily be the shortest physical path, instead, the analysis predicts
the path that minimizes the sum of all cell values between two points®.

Taking into consideration the available geomorphological dataset, the main component of our LCA focused on the
topographical data (Fig. 2-3). The analysis was obtained using a digital terrain model with a resolution of 30 m,
recorded by the Shuttle Radar Topography Mission (SRTM), which uses pixels as unit areas for integrating spatial
data, along with hydrological data extracted from topographical maps at a 1:25000 scale?’.

The digital elevation model (DEM) had to be projected onto the Romanian Stereo70 coordinate system. Point
type shape files were created with the coordinates of the Roman military forts, starting at destination (target) and
ending at origin (source), in order to represent the measured points of the /imes road segment identified before our
analysis. To minimize the calculation effort, a smaller study area was clipped from the original raster. The DEM
was used to generate a slope angle parameter, expressed in percentage, as this is a necessary parameter in the
model®®. Running the cost distance, cost backlink and cost path? parameters in the spatial analyst tools will result
in a polyline of the least-cost analysis®.

The data was exported to Google Earth in order to create a base map for the fieldwalking, to verify the truthfulness
of the model.

Testing the model

Despite of the limited components we used in the calculation of the LCA model, an important indicator for the
relevancy of our assessment was the juncture of the model with the previously identified /imes road in the outskirts
of Sarateni (Fig. 2.). This seems even more important, if we underline the fact, that the predictive model had its
starting point at the Roman auxiliary fort, instead of the first known point of the Roman /imes road.

From the military fort of Sarateni, the /imes road (Fig. 4-8) heads towards southwest, most probably under the
DN13A road, for approximately 1 km, where it turns into a dirt road running towards northwest in the direction of
the buildings of the former Collective Agricultural Institution. From there, it continues as a dirt road (Fig. 6) in the
valley of the Carbunariei / Szénégetd Creek®' towards north, until intersecting the road DJ135. For a 1 km segment
it probably overlaps with the DJ135 road and roughly halfway it crosses the route suggested by the model. After
this, the /imes road reappears as a dirt road and bypasses the Sarateni radio tower from the north in the area called
Gaura Seaca / Gyér Likat. From this point the LCA model heads towards the valley, just like the modern road, but
the /imes road followed the 650 m contour line. Approximately 800 m from the point where it left the DJ135, the
limes road intersected with the Via Mariae (Fig. 7.) pilgrimage path®, which uses the same dirt road for 2.9 km.

Furthermore, after 1.1 km the road crosses the Sugaului / Sugé Creek, then continues along a contour line between
650-700 m height until the outskirts of Silea Nirajului, while the modelled path runs parallel to the Roman road
for approximately 500 meters. Our assumption is relatively unsure for the following 1.9 km sector in the vicinity
of Silea Nirajului (Fig. 4 and Fig. 8 - marked in yellow). Based on the topographical phenomenon, we prefer a
slightly descending road crossing the Pietros / Koves Creek and then moving up to the dirt road on the ridge which
leads to the Becheci Peak. The possibility of building the road further southwest, similarly to the modelled path,
is unlikely due to the steep slopes of the valley. If we compare the topographic profile of the LCA (Fig. 3) and
the /imes road (Fig. 5), it is clearly visible that the slopes in the model are sharper then on the Roman road, and
the lowest curve in both models is in the area of Silea Nirajului. From this ridge, the /imes road is identical with
the modern dirt road descending to the valley of the Peres / Peres Creek and continuing until Calugareni almost
parallel to the modelled path for 5.3 km.

On the /imes road profile (Fig. 5) the average slope is 6% for the 8.9 km sector from Sarateni to Silea Nirajului,
while the 5.3 km sector from Silea Nirajului to Calugéreni has an average slope of 1.6%. In case of the presumed
road sector of 1.9 km around the village of Silea Nirajului the average slope is 9.2%, except this uncertain sector,
where the values are lower than 8% which is rarely exceeded in the Roman roadbuilding practice after the 2™
century AD*.

26 St. Steinberg and Sh. Steinberg 2006, 175-176.

2 The visualization and digital mapping of the analysed parameters was done with ArcGIS 10.1. software.

2 For the importance and correct settings for slope calculations see: Esri. ArcGis blog.

For a detailed description see: Gislounge.

For step-by-step description in an ArcGIS case study see: Abou Diwan and Doumit 2017, 229-231.

31 For toponymical data we used the: Planurile directoare de tragere; 1%, 2" and 3" Military Survey of the Habsburg Empire
and Austria-Hungary.

32 For the map see: Via Mariae.

3 Herzog and Schréer 2019, 5.
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In the sector between Sarateni and Silea Nirajului on the track of the Roman road (Fig. 8), a very worn Roman
copper alloy dupondius was discovered (Fig 9) 3. The coin was minted between 162—163 AD during the joint reign
of Marcus Aurelius and Lucius Verus. Based on this, we can confirm the fact, that the road was already in use in
the second part of the 2™ century AD, but based on the dating of the two forts we have no reason to doubt that it
had been built and used earlier, in the first half of the 2™ century AD. In many cases tracks of wheels (Fig. 10)
could be observed on certain stones on the road, attesting an intensive Roman (?) and possible later use. Traces of
cobbles and pebbles were quite often the indicators that the current dirt roads had a stone supra and infrastructure
in previous, probably Roman, periods.

Some sections of the former /imes road are still in use today as dirt roads, pilgrimage roads, national or county
roads, attesting that certain optimized paths/tracks in mountainous areas had only variations but no real alternatives
throughout the centuries.
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Fig. 2. Results of the LCA connecting the two forts and the road sector identified during field survey.
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Fig. 3. Topographic profile of the LCA connecting the two forts.
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Fig. 4. Results of the LCA connecting the two forts and the road sector verified during field survey.
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Fig. 5. Topographic profile of the limes road connecting the two forts.
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Fig. 7. The limes road on the sector shared with the Via Mariae
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Fig. 8. Results of the LCA connecting the two forts (marked in red), the limes road sector verified during field survey (marked
in green) and the presumed road sector (marked in yellow).

Fig. 9. The dupondius discovered on the road.

Fig. 10. Possible wheel tracks on a stone from the road.
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