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Abstract: This paper presents the results of investigations carried out in the Danube riverbed
between Brigetio and the northern shore at today’s Iza-Leanyvar. It begins with a concise
overview of previous research—undertaken mainly on the north bank—which prompted the
Slovak team to examine the river itself and ultimately led to the discovery of the piers of a Ro-
man bridge. It then reports the aim, methods, and results of the most recent underwater work
conducted in December 2022. The survey confirms that the structure was erected between
the 3rd and 4th centuries AD. The paper concludes by outlining future avenues of inquiry to
improve our understanding of the hitherto unknown Roman bridge across the Danube, its
construction, and the reasons for its erection.

Keywords: Kelemantia, 1za-Leanyvar, Brigetio, underwater archaeology, Danube

Introduction

The Romans were in contact with the Central Danube region before the turn of the century through
trade routes and, during the reign of Augustus, through ambitions to extend the empire’s frontiers
to the Danube. In the 1st century AD,! efforts by the Julio-Claudian dynasty and its successors to
secure full control of the southern bank in this area intensified. These developments are associated
with the establishment by the Danube of an auxiliary camp, a civil settlement and, subsequently,
the legionary base at Brigetio (present-day Komarom/Sz6ny, H) at the end of the 1st century AD.
Later incursions by Germanic groups into this part of Pannonia in AD 166—167 and 170 compelled
Marcus Aurelius to seek suitable forward positions from which to defend the area and take the
offensive. One such position was Brigetio, the base of Legio I Adiutrix; opposite the civil town, an

1 BoRrHY et al. 2011, 46.
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earth-and-timber camp was erected on the northern bank in AD 175 (Fig. 1).? Earlier researchers
mistakenly identified the site with KeAauavric/Kelamantia/Kelemantia, known from Claudius Pto-
lemy;’ it is now better known by its modern name, Iza-Leanyvar. This earth-and-timber camp was
destroyed in a sudden attack in AD 179 and was rebuilt in stone during the reign of Commodus.*
Archaeological excavation has revealed construction works dating to the reigns of the Constantine
IT and Emperor Valentinian I. In this phase, a new linear structure was erected between the Dan-
ube bank and the south-western corner of the camp.’ Even after the death of Emperor Valentinian
I in Brigetio on 17 November AD 375, the Romans appear to have continued to resist the raids of
barbarians launched from the northern bank, abandoning the stone fort only in the last decades of
the 4th century AD.
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Fig. 1. Map of Brigetio and its surroundings (source: IA SAS).

Following the Roman withdrawal, the fort became a convenient quarry for building material used
in nearby villages and churches and in the fortress at Komarno (SK).® Despite the gradual disman-
tling of the walls, the site continued to attract travellers and scholars, who sketched it in their
diaries’ (Fig. 2) or described it,® thereby recording information no longer available today. The first
archaeological excavations in the area were undertaken by Janos Téth-Kurucz, a native of IZa, in
1906—-1909 and 1912-1913.° Between the two World Wars, Jaroslav B6hm," an archaeologist from
Prague, continued work at the site. In 1955-56, research was carried out jointly by the archaeologi-

KuzMmovA — RaJTAR 2010, 15.

Clau., Geogr. L. II. C. 10; RAJTAR et al. 2017, 187.

RAJTAR 2009, 127.

Tora-Kurucz 1907, 57.

Kurucz 1914, 21-22; CHRASTINA 2003, 12.

PRIORATO 1670, 470; MARSIGLI 1726, Sectio III; PocOoCKE 1743, 245; KUBITSCHEK 1931, 203.
MARSIGLI 1700, 18; BEL 1735 (2016), 479, with S. Mikoviny’s maps (after LOBOTKA 1971, 33).

Tora-Kurucz 1907, 40-68; TOTH-KURUCZ 1908, 42—-56; TOTH-KURUCZ 1909, 46—-55; TOTH-KURUCZ 1910,
90-94; Kurucz 1914.

Nélezova sprava AU SAV ¢. 11340/35 (J. Bohm); ONDROUCH 1938, 30-32.
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cal institutes of Prague and Nitra under Bedfich Svoboda," followed by campaigns by the Institute
of Archaeology of the Slovak Academy of Sciences (SAS), first in 1957 (led by Méaria Schmiedlova)*
and, after a longer interval, in 1978 (led by Klara Kuzmova and Jan Rajtar).” The planned con-
struction of the Gab¢ikovo—Nagymaros hydroelectric works prompted further investigations in the
1970s. After the dam on the Danube had been built, the area of the camp remained protected for
scientific and documentary research, which continues to be conducted by the Institute of Archaeol-
ogy of the Slovak Academy of Sciences, now in co-operation with the University of Trnava. Wider
landscape exploration by a team from the Institute identified ten temporary Roman field camps
from the period of the Marcomannic Wars in the vicinity of the fort through aerial survey and im-
agery." A ditch, named ‘Camp 11’, was traced to the north and north-east of the stone fort on the
aerial images.” Its precise date of construction and purpose remain uncertain.

Fig. 2. Brigetio and its northern surroundings on an 18th-century map by J. Pococke (after KuITSCHEK
1931, 203).

Since the 1970s, archaeologists have saved several important artefacts recovered from the Danube
riverbed during modifications to the fairway and gravel extraction between the Roman fort and
the village of Iza. Titus Kolnik identified these objects as two Roman anchors (Fig. 3), two Roman
decorative stone architectural elements (cippi), and a votive inscription.* These finds, together with
the discovery of a linear feature near the south-western corner of the stone fort—which J. Téth-
Kurucz termed a “cloaca” owing to a covered channel nearby'’—directed the current research team’s
attention to the riverbed, which was investigated in 2019.

11 SVOBODA 1962, 397-424.

12 SCHMIEDLOVA 1958, 543—548.

13 BURANSKA et al. 1980, 74-75.

14  RAJTAR 2019, 449-450.

15 DANOVA et al. 2022, 322, Fig. 5.

16  Kowinik 1977, 170-171; KOLNiIK 1978, 165—171.
17 ToTtH-KURUCZ 1908, 45-46, Fig. 3.

33



Miroslava DANovA — Klaudia DANOVA — Jan RAJTAR

Exploration of the riverbed near the
Roman military camp at 1za-Leanyvar

From the outset, research in the Danube off the
Roman camp at IZa-Leanyvar focused on identi-
fying a harbour that would have provided suit-
able conditions for delivering building materials
and supplies to soldiers stationed on the northern
bank. As no substantial structures had been re-
corded in the riverbed between the military camp
at present-day IZa-Leanyvar and Roman Brigetio,
some scholars inferred that the northern bank
was supplied by boats and by wooden or pontoon
bridges,' while others doubted that a bridge stood
here at all.” Zsolt Visy deduced the existence of
stone piers® from a description of architectural
remains at Brigetio written by Rudolf Gyulai at
the end of the 19th century; however, our re-read-
ing showed that the passage cited in fact refers to
the remains of a Roman aqueduct.”

The first surveys of the riverbed off Iza-Leanyvar
were undertaken by the Slovak team in autumn
2019. Given a limited budget, we worked with vol-
unteers and employed the methods then availa-
ble (LiDAR, several types of sonar surveys, and
geological surveys of the riverbed). Technical de-
tails of these pilot surveys and the hardware used
have been published elsewhere.”> A major break-
through came with the bathymetric map (river
km 1690-1692) produced by HELICOP in June
2021. Comparison with Roman Period features on
land made it clear that a line of structures lay on
the riverbed (Fig. 4), which we labelled Pillars 1
to 5 from north to south. These were documented
again in summer 2022 using similar methods at
higher resolution, yielding further information on
their dimensions and forms.

More detailed sonar examination of Pillars 3 and
5 revealed a characteristic Roman bridge-pier
plan: a pentagonal outline with a pointed up-
stream end. Both piers stood several decimetres
above the surrounding bed, with extensive debris

18  BoRrHY 2012, 41; MOCSY 1974, 110.
19 MRAV 2002, 37 Abb. 13.

20 Visy 1988, 57.

21  GyuLral 1885; GYULAI 1886.

22 DANOVA et al. 2022, 319-328.
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Fig. 3. Anchor found in the Danube during
dredging works; currently in the Danube Region
Museum in Koméarno (source: IA SAS).

Fig. 4. Bathymetric map of the Danube near lza,
featuring Pillars 1-5 (by HELICOP, base map:
Google Earth, © Maxar Technologies).
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Fig. 5. Pillar 3 and the debris around it (by HELICOP).

around them—especially downstream—apparently consisting of stones and wooden piles (Fig. 5).
Both lie within the Danube channel, at the edge of the international fairway, in a section thorough-
ly dredged repeatedly in the past, most recently in the 1970s. On this basis, the feature identified
as Pillar 4 may be the remains of one or more destroyed piers originally aligned with the bridge.
Today it lies roughly 200 m downstream from the line of the other piers and appears on multibeam
elevation survey images as a heterogeneous structure about 33 m wide (north-south) and up to
1 m higher than the surrounding riverbed. The features named Pillar 1 and Pillar 2 are the least
prominent. Pillar 1 was reportedly filled with gravel by units of the Czechoslovak People’s Army
in the 1970s. At lower water levels, it is accessible on dry ground and has been the subject of GPR
surveys since 2022.

According to the bathymetric map, Pillar 2 rose no more than 40 cm above the bed, and its sides
were less clearly defined than those of Pillars 3 and 5. In summer 2021, archaeologists and diving
instructors concluded that this area offered the best starting point for diving, documentation, and
sampling on the Slovak side of the Danube. In comparison, Pillar 2 had not been completely filled
with gravel, lay in shallower water with gentler currents, and was further from the fairway than
Pillar 3. Accordingly, in December 2022, a team of archaeologists and divers undertook dives here to
document the riverbed (an action planned since August 2022).* Two consecutive dives were made
to depths of 3-3.5 m, with visibility up to 1 m and water temperatures of around 4 °C; the diver was
line-tended from the main boat. During the dives, the pillar area was clearly distinguishable from
the surrounding bed and was recorded using a GoPro™ camera. Beneath accumulated river sand,

23 Kolnik 1977, 170-171.

24 During the winter months when temperatures are low, rivers in the area generally have better visibility
and lower water levels.
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worked stone blocks were identified and—cru-
cially—dozens of wooden piles driven into
the riverbed and projecting about 20-40 cm
above their surroundings. These piles could
not be differentiated from stone debris in the
bathymetric survey, so their presence was
unexpected. Their discovery led to a further
successful dive on 2 December 2022 to collect
timber samples: the whole upper part of a post
(Fig. 6) and two smaller fragments.

Dendrochronological analysis proved incon-

clusive because the recovered timber sections
contained too few growth rings. The species

Fig. 6. Wood sample from Pillar 2 (by P. Dragonides).

was identified as summer oak (Quercus robur).
Radiocarbon dating places the wood in the 3rd
or 4th century AD (Fig. 7), confirming our hypothesis that the structure is Roman and formed part
of a bridge. The precise positions of the piles were not recorded during the dive, and the video
footage was unsuitable for photogrammetry; further work at this pillar will therefore be required
when conditions permit.

OxCal v4 4 4 Bronk Ramsey (2021); r.5 Atmospheric data from Reimer et al (2020)

R Datel?a2s?2 7_A¢—

R_Datelza2s3 —

00 dcaBCMcaAD 101 201 30r T
Calibrated date (calBC/calAD)

Fig. 7. Radiocarbon data. The sample from Pillar 2 is labelled “2s2” (Poznan Radiocarbon Laboratory).

The bridge construction

The available evidence does not yet allow for a reliable reconstruction of the bridge or a determi-
nation of its precise type. The pentagonal form of the piers—with a pointed upstream end—accords
with Roman practice, including the Trajan (Apollodorus) Bridge across the Danube, whose con-
struction is described by Cassius Dio.*

The distances between the centres of adjacent features are c. 105 m (Pillars 1-2), 97 m (Pillars 2-3),
and 127 m (Pillars 3-5). Fragments of the feature marked Pillar 4—probably the remains of one or
more piers—were found 200 m downstream. The current bathymetric survey has revealed no further
features between the identified points. Assuming a structure comparable to the Bridge of Apollo-
dorus—combining stone, timber and concrete—and that the maximum span of the arches could have
reached 55 m at best,* at least four piers are missing from the line (one each between Pillars 1-2 and
2-3 and two between Pillars 3-5).

Based on a reconstruction by Dorel Bondoc,” the Danube bridge between present-day Dolni Vadin
(Bulgaria) and Grojdibodu (Romania), probably built in the 3rd century AD, represents an alter-

25  Cass. Dio, Hist. LXVIII.13.1. See BjELIC 2020, 24 for more details.

26 BJELIC 2020, 33.
27 BoNDoOC 2018, 54.
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native structural solution. Although smaller than the Bridge of Apollodorus, this bridge was an
important link between the banks; its deck was at least 4-5 m wide to accommodate traffic. Given
the character of the riverbed there (which included a river island) and the report of the traveller
L. F. Marsigli, Bondoc suggested that some piers were constructed wholly of wood.”® Although
Marsigli mentions “huge wooden piers stuck in the riverbed”, these may equally have formed part
of timber frameworks like those documented elsewhere in the empire—for instance, near modern
Cuijk,” Koln,* and Mainz.* Future underwater work may provide definitive evidence; the use of
such piers in the relatively milder flow on the northern side of the river at IZa-Leanyvar remains
plausible.

Another Roman bridge built entirely of wooden beams stood on the upper Danube near pres-
ent-day Stepperg. Although its reconstructed length of about 500 m* is comparable to the situation
at Brigetio, the river there is shallower and slower-flowing, with gentler currents. The foundations
of the bridge piers were built on a compact wooden structure, representing a technological solution
different from that of the Bridge of Apollodorus.” It cannot presently be determined whether this
solution would have suited the conditions at Brigetio.

Discussion

In building bridges at the frontiers, the Romans appear to have attached great importance to strong,
well-protected entrances in the form of paired fortified bridgeheads, smaller than the military camp
at Iza-Leanyvar. Several examples are known along the Danube, including at present-day Drobeta*
and Sucidava,” as well as probable instances opposite Roman Aquincum* and Carnuntum.”

Today, the Danube is approximately 530-540 m wide between Brigetio and the north bank, de-
pending on water level. The bridge line runs at a slight angle to the river’s perpendicular, so the
span must have been at least 570 m (based on current measurements). The bridge facilities on the
northern bank can still be located approximately within the coastal zone of the camp at 1za. The
area south of this zone formed the principal line of communication between the troops and the Ro-
man heartlands. The piers do not align exactly with the centre of the camp but point slightly west-
wards, upstream, leaving space for a harbour to the east. Such a harbour would have been required
throughout the lifespan of the camp on the north bank, serving for unloading, for longer-term stor-
age of commodities such as wine and olive oil, and as a base for military vessels. The coastal zone of
the camp was defended by a wall on the west and, on the east, by at least a line of pit traps (lilia),
probably established in the Constantinian Period.*® The existence of a wall at the south-eastern
corner remains to be confirmed; a great part of the area south of the camp was heavily disturbed
by military exercises in the 1970s.

28  MARSIGLI 1726, 38—39.

29  GOUDSWAARD et al. 2001.

30 Kraus 1925, 235.

31 BAUER 2007, 85.

32  PrEeLL 2018, 28.

33  PRELL 2018, 42.

34 BoNDOC 2022, 733; CONDURATEANU 2017, 63-64.
35 BonNDOC 2022, 738; CONDURATEANU 2017, 66.
36 ZSIDI 1999, 263—264; NEMETH 1999, 142—144.
37  GROLLER-MILDENSEE 1900, 87-92.

38 KuzmovA — RAJTAR 1986, 143.
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The feature referred to as Pillar 1 may have had a different, more segmented ground plan, as ob-
served near the shore at, for example, the Bridge of Apollodorus,” where the deck had to negotiate
the height difference down to the lower-lying level of the camp.

The size and form of the bridgehead facilities adjacent to the legionary camp at Brigetio cannot yet
be determined with precision, as any associated structures on the southern bank remain to be iden-
tified. Based on the shape of Pillar 5 and observations by Attila Toth,* other structures (reinforced
or double piers) probably carried the deck south of Pillar 5 to create suitable entrance conditions.
Although the right (Hungarian) bank has also experienced military disturbance,” its impact ap-
pears to have been less severe than at I7a-Leanyvar. A future geophysical survey of this area could
reveal further information about this part of the bridge. Documenting and investigating the entire
structure underwater and on both banks of the Danube requires a unified approach; we therefore
hope that recent co-operation with our Hungarian colleagues will continue.

On present evidence, the construction of the piers is best linked to Roman efforts to strengthen
the Danube frontier, particularly the rebuilding and refortification of the camp at Iza-Leanyvar
under Constantius II and later in the reign of Valentinian I. Although radiocarbon results indicate a
3rd-4th-century AD date for the bridge, they do not yet allow the structure to be associated secure-
ly with either building phase. Further methods and additional samples will be required to refine the
dating and to connect the construction either with activities under Constantius I or with renewed
ambitions under Valentinian I to extend Roman influence beyond the northern bank.

Additional information could be sought through historical-philological analysis of the work of
Ammianus Marcellinus,” based on which it was almost certainly Valentinian I who ordered the
construction of a bridge between Brigetio and the camp on the northern bank as part of his am-
bitious programme to fortify the frontier. The ancient text, however, does not add technical detail
about the structure itself.*

Constructing a bridge with stone piers was an expensive undertaking, but the result would con-
solidate and conspicuously proclaim Rome’s position in the region. Consequently, the discovery of
this bridge is significant for our understanding of the geopolitical situation along this stretch of the
Danube.

Selecting the best methods and timing for further investigations to confirm or refute the existence
of additional piers on the bridge line remains a major challenge. Local conditions—water level, cur-
rent, visibility, water and air temperature, international navigation, diving regulations, and team
availability—place strict limits on progress. We will therefore continue to prioritise surveys in the
already examined area and to undertake non-destructive investigation of the riverbed and banks
while awaiting conditions suitable for diving on a better-preserved pier. We will also seek further
information about construction details, as these are key to interpretation.

39  BjELIC 2020, 24, Fig. 2; BJELIC 2022, 53, Fig. 4.
40  ToTH 2020, 40.

41 Visy 2012, 171-172.

42  Amm. Marc., Res Gestae, XXX.

43 “..avulso ponte, quem compaginarat ante necessitas invadens terras hostiles” We can deduce that Val-
entinian I had ordered the building of a bridge there, apparently with an eye on facilitating a planned
expansion into barbarian territory (“cum ab urbe praedicta tenderet ad procinctum,” §17). Whether this
bridge was a pontoon, as the one mentioned in §13, or a permanent bridge, is unknown. See BOEFT
et. al. 2015, 132-133.
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