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A

bstract: The fortress of Noviodunum, located near the town of Isaccea, Tulcea County,
Romania, is believed to be built since the Roman conquest of the modern-day Dobrogea, around
1st to 2nd Century AD. The area has been known since ancient times, because here, the Danube
narrows, being the most suitable place to cross its waters. The great historian Herodotus tells how the
armies of King Darius I of Persia, in 513 BC, crossed the Danube right here. The Romans, understanding
the strategic role of the region, built this fortress, probably on a Getic (Ștefan, 1971) or Thracian
settlement (Baumann, 2008).
To build the walls of the fortress, the Romans mainly used lithic material from North Dobrogea, and in
smaller percentages material from outside this area. Transport in Roman times was evolved both on
land, through a well-developed road network, and on water (Baumann, 2010). Thus, the material for
building the walls was carried from the extraction areas to the fortress using the road network or perhaps
the Danube’s waters.
In this study, the Noviodunum South-Eastern walls were described from a petrological point of view. By
identifying the types of rocks, an attempt was made to locate their area of origin, consulting various
studies and geological maps. Some references to the origin of the rocks in the walls of the Noviodunum
fortress have been made by some authors (Rădulescu, 1972), (Bîrzescu, Baltreș, 2013), (Alexandrescu,
2016) in accordance with other ancient Dobrogean settlements. From interpreting the petrological
results and taking into consideration the historical aspect, some hypotheses came to light regarding the
lithic material transport from various parts of Dobrogea.
Keywords: Northern Dobrogea, Noviodunum, Roman-Byzantine fortress, geological studies, lithic
material
Abbreviations
BT - The Big Tower
CT - The Corner Tower
K - Cretaceous
T - Triassic
T1 - Early Triassic
T2 - Middle Triassic
T3 - Late Triassic
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INTRODUCTION
A Neolithic settlement can be found to the West of Isaccea (at Suhat), proving that the Isaccea Noviodunum area, has been inhabited since ancient times (Carozza et al, 2012). The father of history,
Herodotus (484 - 425 BC), in his Histories, mentions in detail the campaign of King Darius I of the
Persians against the Scythians, to punish them due to their frequent raids in the Persian territory. During
this campaign, in 513 BC, the Persian armies crossed the Danube on a bridge of vessels, near the future
fortress of Noviodunum, through the existing ford at that time and many years to come.
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Before the Roman conquest of Dobrogea, in the surroundings of Noviodunum, as some authors suggest,
a Getic (Ștefan, 1971) or Thracian - Odrysian (Baumann, 2008) settlement was present here. When the
Romans arrived, they probably built this fortress over the existing settlement, emphasizing the defensive
system because they foresaw the strategic potential of the place. The fortress is first mentioned by
Ptolemy (100 - 170 AD) in the second century AD.
The arrival of the Romans meant a radical change in terms of infrastructure and regional administration.
They have produced major changes in these sectors, improving the road network, building fortifications,
organizing the armies, and made changes in the administrative matters of the newly emerged Roman
province of Lower Moesia (Panaite, 2016) - see Figure 1.

Figure 1. The Roman road network in Dobrogea, after (Panaite, 2016)
Due to its proximity to the Danube but especially to the ford, the Noviodunum Fortress was an important
bastion of defense against the invaders who wanted to plunder the Roman Empire. Raised to the rank
of Municipium, Noviodunum was an important military, economic and cultural center in Northern
Dobrogea. For this reason, the defense system of the fortress was improved during its existence, by
building new wall sections or patching the existing ones that were damaged or destroyed. The fortress
was built on an elevated area, benefiting from special geomorphological conditions (Danube waters to
the North, low marshy regions surrounding the fortress area) that contributed to a very effective defense
system. Today you can see fragments of these walls, especially in the south-eastern part or in the
northern part, bordered by the Danube waters.
These walls were built mainly with local material, abundant in Northern Dobrogea. However, in varying
proportions, lithic material that is not specific to Northern Dobrogea is also present in the walls. The
presence of a developed road network has significantly contributed to the transport of rocks extracted
from more distant areas. Being an important port, it is not excluded that the lithic material was also
transported by river.
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Rădulescu, in 1972 made a petrological research on the walls in which he mentions the presence of
Triassic limestones and porphyries (basalts). Other authors (Bîrzescu, Baltreș, 2013) and
(Alexandrescu, 2016) mention the presence of Turonian sandstone limestones in the walls of the
Noviodunum fortress.
The present petrological study on the South-Eastern walls of Noviodunum fortress had as main objective
the identification of the supply sources with construction stone, which is present in the Roman, midByzantine, and medieval period wall structure.
MATERIALS AND METHODS
Since 2019, we focused our observations on the lithic material used in the construction of the Big Tower
(BT). This structure, itself a real stronghold, is proof of the power and strategic importance of the
Noviodunum Fortress. The tower was built at the end of the 3rd century and has stages of restoration
from the 4th-6th centuries AD (Baumann, 2010). Between 2020-2021, the lithic fragments from the Corner
Tower (CT) and the Tower A (TA) - Figure 2 - were also inventoried. The inventory of all three towers
together with the connecting walls (curtain walls) amounted to approx. 6200 lithic fragments. Almost 200
fragments of the Big Tower (interior walls - section 4), could not be identified due to the presence of
mosses and lichens and the alteration of its surface.

Figure 2. Configuration of the South-Eastern walls of Noviodunum
The methodology is relatively simple because it does not require special equipment. Emphasis was laid
on the visual petrological identification of rock types and the approximation of their age and area of
origin by consulting various geological studies conducted in the past in Dobrogea. The proposed areas
of origin were geologically sketched and visualised to illustrate a better correspondence between lithic
fragments and their sources.
To a better identification, either of the lithic material in the walls or of the existing outcrops, a 10%
volumetric hydrochloric acid HCl solution was used, which produced an effervescence if the analyzed
rock contained calcium carbonate CaCO3. Depending on the intensity of the effervescence, the calcium
carbonate content of the rock can be assessed. The use of HCl is important for this study because a
distincti
on can be made between carbonate and siliceous rocks. For instance siliceous nodules can be identified
from the composition of essentially calcareous rocks, such as Triassic limestones with cherts (siliceous
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fragments) from Northern Dobrogea or Cretaceous sandy limestones from the Babadag Plateau
(sometimes containing such siliceous fragments).
However, visual identification has not always been easy. It was hampered by differences in shades of
gray-black that generally predominate in the limestones framed in different geological epochs of the
Triassic period - Figure 3. So, to simplify, we will limit ourselves to the denotation of gray Triassic
limestone.
Once the lithic fragments of the fortress walls were identified from a geological point of view (the type of
rocks and the approximate geological age), we proceeded to inventory them and outline the results.

Figure 3. Outcrops: a) Noviodunum: Nodular Calcareous Formation T 1-2, b) Somova: Cherty
Calcareous Formation T2, c) Isaccea: Calcareous fragment from Alba Formation T3 Photo by the author
RESULTS AND DISCUSSIONS
After analyzing all the 6200 lithic fragments, it was concluded that there is a predominantly calcareous
composition in the South-Eastern walls of Noviodunum Fortress. Various types of limestones can be
found here such as gray, black, reddish Triassic limestones, Cretaceous (Turonian) sandy limestones,
Neogene (Sarmatian) yellowish limestones. In addition to these calcareous fragments, yellowish-red
Triassic sandstones and black Triassic basalts can also be found. Quite rarely, quartzites, argillites,
rhyolites, or calcareous conglomerates may appear in close connection with the North Dobrogean
Triassic deposits.

Figure 4. Outcrops in the Isaccea - Noviodunum area - after Geological Maps scale 1:50 000,
Pages 134b Niculițel and 135a Somova
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Being located in a region where the rocks emerge on large areas in Northern Dobrogea, the lithic
material did not represent an impediment in the construction of the walls. There are isolated rock
outcrops in the area of the fortress, but no evidence has yet been found to prove the exploitation of the
stone in ancient times. In the Noviodunum - Isaccea area, these outcrops are limited in the area - Figure
4.
Such outcrops can be found right in the Western and North-Western parts of the fortress, some of the
walls being placed on stone (native rock). Here you can find grey limestone with nodular structure and
intercalations of gray pelites of lower-medium Triassic age - part of Nodular Calcareous Formation T1-2
(Baltreș, 2003), intensely folded on certain parts due to tectonic and neotectonic activities. This
geological formation also emerges in the former quarry of Isaccea. To the West, South, and East of
Noviodunum, appear the Alba Formation, a widespread geological formation in the Northern Dobrogea,
of the Late Triassic age (Baltreș, 2003), which contains yellowish-reddish-greyish sandstone, gray
limestone, and pelites intercalations. The Triassic basalt formation, found mainly in the Niculițel Hills,
appears here intertwined between Triassic gray limestones, on a portion of only 10 meters, in the NorthWestern part of the fortress, on the bank of the Danube.
As mentioned before, there are no traces of stone extraction in the area adjacent to the fortress to attest
the Roman-Byzantine period. However, such exploitation is known, but it is more recent, from the time
of the Ottoman rule (Nuțu G, 2019) located South-West of Isaccea where Triassic limestone and a
volcanic rock called rhyolite are present. The spread of Triassic limestone in North Dobrogea is obvious,
while the rhyolite appears only in a few isolated places much further south, in some narrow outcrops in
the Somova area but can also be found in this former Ottoman quarry. In the composition of the fortress
walls (in the Big Tower), one fragment of rhyolite was found, the only one so far - Figure 5. As it is more
difficult to accept that this rhyolite was brought from less accessible areas, it is logical to say that it came
rather from Isaccea, therefore, the Ottoman stone quarry may be older than initially thought. Even if we
admit that this quarry is of Roman-Byzantine age, any evidence to prove this fact is obstructed by the
activities of stone extraction during the Ottoman occupation.

Figure 5. Rhyolite: a) at Isaccea quarry, b) in the walls of the Noviodunum Fortress –
Photo by the author
In an overwhelming proportion, the main component of the fortress walls is represented by the gray
Triassic limestones that could have come from the Parcheș - Somova - Tulcea area (most likely) or Zebil
(Rădulescu, 1972). Mahmudia and Murighiol, areas rich in this Triassic limestone and also two ports on
the Danube, could have supplied Noviodunum with lithic material on water. Triassic sandstones and
basalts could be mined from the Niculițel Hills, the two rocks emerging on large areas. Figure 6 locates
the two important areas from which the lithic material from Noviodunum could have been brought: the
Triassic formations from North-Dobrogea and the Cretaceous-Turonian formation from Babadag
Plateau.
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In addition to Triassic formations, the walls also contain rocks that do not emerge in North Dobrogea,
which were certainly brought from more distant regions. One such rock is the sandy limestone from the
Cretaceous deposits of the Babadag Basin. Spread over large areas, throughout the Babadag Plateau,
this rock has been exploited since the founding of Greek cities on the Black Sea (Rădulescu, 1972),
(Bîrzescu, Baltreș, 2013). In small percentages, a yellowish fossil-bearing limestone originating from the
Southern Dobrogea is also present in the walls of the Noviodunum.
It can be seen that the lithic fragments from the composition of the South-Eastern walls are diverse. As
previously mentioned, the South-Eastern walls of the fortress are built in the Roman, mid-Byzantine,
and medieval periods. After the petrological analysis, it was found that there are some differences
concerning the walls linked to different historical epochs. Thus, the walls from the Roman and midByzantine periods are composed mainly of lithic material from North Dobrogea (98%). A percentage of
2% is attributed to the Turonian sandstones specific to the Babadag Plateau and an extremely small
percentage (<<1%) consists of several fragments of North-Dobrogean origin (quartzite, argillite, rhyolite)
or South-Dobrogean (Neogene limestones). From a petrological point of view we have: 60% Triassic
limestone (58% gray limestone, 2% red-purple limestone) which can vary between 42 - 86% if we
consider different wall sectors, then follows Triassic sandstone with a total percentage of 33%, varying
between 9 - 48% per sections, Triassic basalt with a percentage of 6%, varying between 1 - 8% and
Turonian sandstone with a total of 2%, varying between 0 - 14%.

Figure 6 - The spread of geological formations that are found in the walls of Noviodunum - after
Geological Maps scale 1:200 000, Pages 38 Tulcea and 39 Sulina
Regarding the petrological composition of the few medieval walls, different petrological content can be
observed. All of the approximately 400 lithic fragments corresponding to the medieval era are of NorthDobrogean origin. The same types of North-Dobrogean rocks as in the case of the Roman-Byzantine
period can also be found, but their frequency differs. The dominant rock is the basalt 61%, varying
between 52 - 72% on different sections, the Triassic limestone 22% (18% gray limestone, 4% red-purple
limestone) varying between 14 - 25%, and the Triassic sandstone 17% with a variation of 7 - 27% Figure 7.
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Figure 7. Petrological composition for Roman-Byzantine and medieval walls (South-Eastern
walls of Noviodunum)
CONCLUSIONS
To catalog all of the 6200 analyzed fragments from the South-Eastern walls of Noviodunum meant
laborious work. The rocks present in the walls are mainly of less to medium hardness, such as limestone,
sandstone, and even basalt, used mainly due to their easy handling and shaping. The use of hard,
heavy, or difficult to mold rocks such as granite was avoided as possible. Even if in North Dobrogea
there are areas rich in this rock, granite was used only in rare conditions of obvious proximity.
The results of the petrological analysis confirmed the pragmatism of the Roman builders, due to the
widespread use of material from neighboring areas. The fragment of rhyolite discovered in the
composition of the South-Eastern walls confirms this fact, even if in essence, it is not fully proven that
this fragment could come from only 3 km away from the fortress, keeping in mind that this type of rhyolite
can be found isolated in other regions. But, for logistical reasons, we can say that there is a real chance
that a small part of the lithic material from the walls comes from the immediate vicinity of the fortress.
As there are few outcrops near the fortress and no sign of exploitation, most of the lithic material was
brought from areas where stone mining was a prosperous process. In Northern Dobrogea, the Triassic
formations (limestone, sandstone, or basalt) were extracted, from Somova, Parcheș, Tulcea, Mahmudia,
Murighiol, Zebil, Niculițel (Rădulescu, 1972) being easily transported due to the very well-developed
road network at that time.
However, there is a contribution of lithic material, even if insignificant at first sight, from more remote
areas of Dobrogea. In this case, the pragmatism of the Roman builders is questioned. The explanation
seems to be simple: the Roman conquest of Dobrogea began from Southern-Dobrogea - the year 46
AD being considered by many historians as the year of the annexation (Suceveanu, 1971). In the Central
and Southern-Dobrogea, stone quarries existed since the founding of Greek fortresses on the Pontus
Euxinus coast - 7th to 6th Centuries BC (Rădulescu, 1972), (Bîrzescu, Baltreș, 2013), therefore it is easy
to assume that there was a transit of lithic material between these quarries and other areas of the
province.
If we go forward in time and stop in the medieval period (approx. 13th century), the area from which lithic
material was extracted seems to take shape around the Niculițel Hills, where basalt, the main component
of the walls dating from that period, is found mainly here. If we consider the fact that in these hills there
is also Triassic sandstone and limestone (rocks also found in the medieval walls), we can say that the
sampling area of the lithic material is considerably narrowed around Niculițel Hils in the case of the
medieval walls.
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We consider that this study highlighted important aspects regarding the transit of lithic material in ancient
times and brings a rough estimate of its origin.
ACKNOWLEDGEMENTS
This study was carried out within the Noviodunum 2020 systematic archaeological research project, a
program that aims to restore and enhance the Noviodunum Fortress historical monument.
REFERENCES
Alexandrescu C., 2016, Not Just Stone: Lithic Material from Troesmis - Local Resources and Imports.
Troesmis - A Changing Landscape. Romans and the Others in the Lower Danube Region in the
First Century BC - Third Century AD, pp. 47-62
Baltreș A., 2003, Unitățile litostratigrafice Mezozoice, Pre-Cenomaniene din Dobrogea de Nord. Partea
I. Studii și cercetări de geologie, Tomul 48, pp. 49-90
Baumann V., 2008, Despre începuturile vieții romane la Noviodunum. PEUCE, S.N. VI, pp. 189-206
Baumann V., 2010, Noviodunum. Şantier arheologic 1995 - 2009. București, Editura Granada, 243p.
Bîrzescu I., Baltreș A., 2013, Noi date cu privire la originea şi folosirea pietrei în „Zona sacră” de la
Histria în perioada arhaică. SCIVA, tomul 64, nr. 1-2, pp. 5-19
Carozza J., Micu C., Mihail F., Carozza L., 2012, Landscape change and archaeological settlements in
the lower Danube valley and delta from early Neolithic to Chalcolithic time: A review. Quaternary
International 261, pp. 21-31
Nuțu G., 2019, Meșteșugurile în provincia Moesia Inferior. Iași, Editura Universității Alexandru Ioan
Cuza, 494p.
Panaite A., 2016, A Changing Landscape: The Organization of the Roman Road Network in Moesia
Inferior. Troesmis - A Changing Landscape. Romans and the Others in the Lower Danube
Region in the First Century BC - Third Century AD, pp. 151-164
Rădulescu A., 1972, Aspecte privind exploatarea pietrei în Dobrogea romană. Pontica 5, pp. 177-204
Ștefan G., 1971, Daci și romani la gurile Dunării. PEUCE, S.V. II, pp. 147-153
Suceveanu A., 1971, În legătură cu data de anexare a Dobrogei de către romani. Pontica 4, pp.105-123
Geological Map scale 1 : 200 000 Page 38 Tulcea L-35-XXIX, 1967
Geological Map scale 1 : 200 000 Page 39 Sulina L-35-XXIV, L-35-XXX, 1967
Geological Map scale 1 : 50 000 Page 134b Niculițel L-35-105-B, 1988
Geological Map scale 1 : 50 000 Page 135a Somova L-35-106-A, 1988

34 | P a g e

