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Obr. 4. Najstar$i znamy novoveky nakres

polohy rimskeho tabora v IZi vyznaceny na

zobrazeni vojenského stretu habsburskej

armady s tureckymi jednotkami v auguste
1661 (podla: Priorato 1670).

Fig. 4. The oldest known modern-time

drawing of the Roman fort location, de-

picted in a painting of a military battle be-

tween the Habsburg army and the Turkish

troops in August 1661 (according to: Prio-
rato 1670).

Obr. 5. Linia star$ieho opevnenia severne od rimskeho kastela v IZi (zdroj: Google Maps 2022).

Fig. 5. The line of the older fortification north of the Roman fort in Iza (source: Google Maps 2022).

najviac zdrojov, ktoré by mohli indikovat rim-
ske stavebné Struktury v krajine. Zaujimavym
prvkom bolo porovnanie uz znamych desiatich
docasnych tdborov s novo ziskanymi leteckymi
snimkami a ortofomapami. Pouzili sme podkla-
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dy zverejnené v UGKK 2020, SAZP 2010*, starsiu
leteckt snimku z roku 1954 a mapy publikované
k maju 2022 na strankach mapy.cz, google.com/
maps, bing.com/maps/, yandex.com a informa-
cie publikované na esri.com. Na vicsine z nich

SAZP - Slovenska agenttira Zivotného prostredia; UGKK - Urad geodézie, kartografie a katastra Slovenskej republiky.
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Sheem

Obr. 6. Lidarové snimka zobrazujica rimsky vojensky tébor v IZi a jeho bezprostredné okolie (zdroj: UGKK SR).

Fig. 6. LIDAR image showing the Roman fort in I7a and its immediate surroundings (source: UGKK SR).

bolo mozné identifikovat cast linie priekopy (?)
severne a severovychodne od neskorsieho vojen-
ského kastela (obr. 5). Len v malom rozsahu sme
zachytili vychodné priekopy tdborov 1 a 8 (letec-
ka snimka z roku 1954) a ¢asti priekop taborov 5,
7 a9 (esri.com).

Mnozstvo taborov z obdobia markomanskych
vojen ukazuje na pocetnu silu vojenskych jedno-
tiek v oblasti (desattisice vojakov), aj potrebu
ich zasobovania po vode alebo prostrednictvom
mostov. Pristav z tohto obdobia by tak mohol le-
zat priamo pri polohe Lednyvér alebo pri docas-
nom tabore ¢. 1 priamo pri brehu Dunaja (obr.
1), ktorého cast je dnes pod hradzou.

3.2 LIDAR

Skumanie celej oblasti LIDAR-om (vstupné data
z 1Q 2018) predstavovalo pre vyskumny tim vy-
zvu, pretoze rozdiely v georeliéfe si minimal-
ne (obr. 6). Nepodarilo sa nam zachytit ziadne
$truktdry, ktoré by sme mohli dat do priameho
sivisu s rimskym pristavom. Dynamika rieky
Dunaj neumoznuje vyuzitie LIDAR-u na skiima-
nie pod hladinou.

3.3 SONAROVY PRIESKUM

Do tohto typu prieskumu sme vkladali najvacsie
nadeje. Viditelnost v Dunaji sa bezne pohybuje
len do 40 cm, silny prud si vyzaduje naro¢n lo-
gistiku a zabezpecenie, preto sa nam realizacia
vizualneho prieskumu (spojeného s potapanim)
javila neefektivna.

Na sondovanie rie¢neho dna v roku 2019 bol
pouzity aktivny sonar znacky Garmin - echo-
MAP™ Plus 42¢v so sondou s podporou technolé-
gie CHIRP (vykon 500 W (RMS), frekvencie 50;
77; 83 a 200 kHz pre tradi¢ny sonar a 455 a 800
kHz pre technologiu CHIRP). Cielom sonarové-
ho prieskumu bolo vyhladat pripadné zvysky po
pristave zachované v sedimenta¢nych nanosoch
(obr. 7). Predpokladom bolo, Ze pristav sa bude
nachddzat v priestore pred rimskym taborom.
Napriek niekolkym pokusom sa tu nepodarilo
ngjst ziadne vyrazné S$truktiry. Vysledok geo-
logického merania ukazoval niektoré anomalie,
ktoré sme dokazali blizsie identifikovat az po po-
rovnani s batymetrickou mapou dna.

V roku 2020 sa uskutocnil hydrograficky
prieskum v spolupraci s Ustavom hydrolégie
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Navigation Chart

A

Obr. 7. Vysledok merania geologického
sonaru (autor: M. Hoffman).

Fig. 7. Results of the geological sonar sur-
vey (author: M. Hoffman).

00:03:06.9250000 ™ X

SAV. Bol pouzity jedno-luc¢ovy akusticky sonar
Ohmex SonarMite BTX v kombindcii s GNSS
pristrojom Stonex S9II a kontrolnou jednotkou
Stonex S4 HII. Z nameranych tdajov bol nasled-
ne v softwarovom prostredi ArcGIS 10.5 (ESRI,
USA) vytvoreny digitdlny model terénu dna
(DTM) zaujmovej lokality (obr. 8). Pre snim-

kovanie dna bol pouzity sonar typu Side Scan
(SSS) Lowrance HDS 8 Gen 2 a Lowrance HDS
10 Gen.1, pricom pre nasledné spracovania dat
boli pouzité udaje iba zo sonaru Lowrance HDS8
Gen. 2, ktory umoznuje export nameranych
udajov vo formate *xtf a ich naslednu editaciu.
Prieskum bol zamerany na identifikiciu roz-

BATHYMETRY SURVEY: DANUBE RIVER- IZA
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Obr. 8. Trasa sonarovych merani pri rimskom vojenskom tabore v roku 2020 (autor: V. So¢uvka).

Fig. 8. Route of the sonar measurements at the Roman fort in 2020 (author: V. So¢uvka).

324



HrADANIE RIMSKEHO PRISTAVU. O POCIATKOCH SYSTEMATICKEHO PRIESKUMU RIECNEHO DNA...

Obr. 9. Digitalny model dna zachytavajtci pravdepodobné piliere rimskeho mosta v koryte Dunaja vyhotoveny
na zaklade sonarovych merani (autor: M. Halinar/A. Kopriviansky).

Fig. 9. Digital model of the river bottom, showing the alleged pillars of the Roman bridge in the bed of the Danube -
on the basis of sonar measurements (author: M. Halinar/A. Kopriviansky).

siahlejsich $truktir a anomalii na dne Dunaja.
Tri vytypované miesta boli nasledne skiimané
potapacmi, ktori objavili zvysky novodobych na-
kladov lodi a pravdepodobne novoveky dreveny
tram. Ani v jednom pripade v$ak neslo o relikty
pristavu (viac informadcii o prieskume v Dariovd/
Dariovd/Socuvka 2020).

V roku 2021 uskuto¢nila spolo¢nost HE-
LICOP s. r. o. batymetricky prieskum dna (km
1690-1692). Na meranie dna bol pouzity multi-
beam echosounder NORBIT WBMS, pre presné
zameranie polohy a orientdcie sonaru v osiach
stradného systému inercialny naviga¢ny systém
NovaTel SPAN - PwrPak7D-E2 rozsireny o na-
klonovu jednotku Honeywell HG4930. Zohlad-
nend bola aj korekcia polohy RTK v redlnom
¢ase aj post-processingu a zariadenie na meranie
rychlosti zvuku vo vodnom stlpci. Na spracova-
nie dat boli pouzité softvéry SeaCast, Hypack,
NovAtel Inertial Explorer a ArcGIS. Tato meto-
da sa ukazala ako najkomplexnejsia a najvhod-
nej$ia. Vysledkom bolo objavenie pilierov prav-
depodobne rimskeho mosta. Ani batymetricky
prieskum nepriniesol idaje o existencii pristavu
(obr. 9; Dariovd/Dariovad 2021, 36-40).

4. ZAVER

Pri hladani rimskeho pristavu sme sa opierali
o niekolko nepriamych indicii o jeho existencii.
Samotnd vystavba tdbora aj zdsobovanie vojsk
si vyzadovali ucast lodnej dopravy, ktora za-
bezpecovala prisun materidlov na vybudovanie
rimskeho legiondrskeho tabora. Pritomnost lodi
reprezentuje nalez kotiev a nakladu priamo z ko-
ryta Dunaja.

Strukttry, ktoré mohli s pristavom stvisiet
dnes pozname uz len z historickych zaznamov
alebo ortofotosnimok (1954). Zozbierané data
dovoluju predpokladat existenciu pristavu, ktory
by komunikacne spdjal Brigetio s tiborom lezia-
cim v jeho predmosti na severnom brehu Du-
naja. Existencia pristavu sa zaroven nevylucuje
s jestvovanim mosta. Vzhladom na mnohé de-
vastacné zasahy v 20. storo¢i predpokladame, Ze
pripadné, hoci i zna¢ne narusené stopy po prista-
ve sa predsa len mohli zachovat pod sedimenta-
mi. Pre ich vyhladanie vSak bude potrebny dalsi
podrobnejsi prieskum.

Sonarové déta z rokov 2019 a 2020 sice ne-
priniesli o¢akavané vysledky k objaveniu pred-

325



M. DaNovA — K. DANOVA — M. HALINAR — M. HOFFMAN — T. LIESKOVSKY — A. KOPRIVNANSKY...

pokladaného pristavu, mali sme v§ak moznost
testovat niekolko meracich zariadeni a vyhodno-
covat ich potencial s ohladom na dal$i vyskum.
V roku 2021 sme ziskali batymetriu dna Dunaja
pri IZi, ktora vyrazne ovplyvnila nase dalsie po-
stupy a nasmerovala buduci vyskum na objavené
struktury - piliere rimskeho mosta.
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SEARCHING THE ROMAN PORT
About the beginnings of the systematic research

of the bottom of the Danube river near 1za

MIROSLAVA DANOVA - KLAUDIA DANOVA - MICHAL HALINAR -
MicHAL HOFFMAN - TIBOR LIESKOVSKY - ANDREJ KOPRIVNANSKY -
VALENTIN SOCUVKA

The Roman fort near IZa (location Leanyvar) was
part of the frontier-zone fortification system of
the Roman Empire from the times of the Mar-
comannic Wars (about 175 AD) up to the late
decades of the 4™ century AD (Fig. 1). Archae-
ologists have managed to distinguish two main
construction stages of the Iza fort development:
the earth-and-timber camp (175-179/180 AD)
and the stone fort (after 180 AD-after 375 AD;
Kuzmovd/Rajtdr 1986, 358-377).

The southern gate was oriented towards the
Danube river. Eighteenth-century sketches still
show two lines protecting the coastal area near
the fort (Kubitschek 1931, 203; Pococke 1743,
245). The line on the western river bank was
documented and studied in 1907 by J. Téth Ku-
rucz (45, 46, Fig. III) and - although covered by
more vegetation — it is also visible in a 1954 aerial
photograph (Fig. 2). J. Téth-Kurucz (1908, 45)
defined this large structure ‘cloaca”, but he also
expressed an opinion according to which it could
have been a lateral port wall.

This part was significantly devastated notably
in the early 1970’s during the construction works
of military training areas for the Czechoslovak
People’s Army. Some elements were fortunately
preserved, e.g. two stone cippi (Fig. 3) and two
Roman anchors, which were later analysed by T.
Kolnik (1977, 170, 171; 1978, 165-171).

Because of the above-mentioned destruc-
tion, during a rescue archaeological exploration
conducted in 1978-1980 south of the stone fort,
the researchers managed to collect only a small
bunch of data (Buranskd/Kolnik/Rajtdr 1980, 74,
75). The results of aerial photographing revealed
10 marching camps in the given area (Rajtdr

5

2019, 449, 450). We assume that a port was then
necessary in order to perform operations like
download of voluminous material destined no-
tably to camp construction works (stones, roof
cover) and supply of goods for the troops. This
hypothesis can be supported also by the oldest
known drawing of the region, from 1670, depict-
ing a structure that is clearly similar to a pier jut-
ting out over the Danube river (Fig. 4).°

On the basis of these data, since 2019, we be-
came more and more interested in the area. We
made efforts to collect as many topographical
documents as possible, incl. orthophotomaps,
historical records, and available LIDAR images.

During our processing of available orthopho-
tomaps we have collected as many sources as pos-
sible, by confirming the existence of Roman con-
struction structures in the landscape. For such
purpose, weve used documents published by
the Geodetic and Cartographic Institute in 2020
and by the Slovak Environment Agency in 2010,
a historical orthophotomap from 1954, and maps
from Mapy.cz, Google maps, Bing maps, Yandex,
and ESRI - updated to May 2022. In the majority
of the above-mentioned documents, it was pos-
sible to identify part of the trench (?) line, north
and north-east of the later military castrum (Fig.
5). Trenches of temporary camps were featured
only on a small scale. The port in the relevant his-
torical period might have been located directly on
the Leanyvar position or close to the temporary
camp no. 1, on the Danube riverbank (Fig. 1).

The LIDAR exploration of the whole area (in-
put data from 1Q 2018) was a challenging expe-
rience for the research team, because the georelief
showed only slight differences (Fig. 6). Due to river

Our special thanks to J. Stehlikova for drawing our attention to such an important detail.
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dynamics, it is not possible to exploit the LIDAR
system to explore the ground under the water level.

Visibility in the Danube river generally stands
only at 40 cm. Strong river current demands
complex logistical and safety solutions. For these
reasons, we considered that a visual exploration
(through underwater diving activities) would re-
sult to be inefficient. We have placed our highest
hopes in the sonar explorations. Although sonar
data from 2019 (Fig. 7) and 2020 (Fig. 8) did not
bring the expected results, we had a chance to
test some devices and to evaluate their potential
with regard to further research.

In 2021, the HELICOP s. r. 0. company car-
ried out a bathymetric analysis of the river bot-
tom (km 1690-1692). This method ended up
to be the most suitable one. As a result, we dis-
covered the pillars of an alleged Roman bridge
(Dariovd/Dariovad 2021, 36-40). Nevertheless, the
bathymetric analysis did not show data confirm-
ing the existence of a port (Fig. 9).
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In our search of the Roman port, we relied
on some indirect clues as to its existence. For
the purpose of camp construction works and
troop supply, it was certainly necessary to use
naval transport, in order to assure the input of
adequate materials for building the Roman fort.
The presence of watercrafts is confirmed by sev-
eral anchors found and by a load coming directly
from the bed of the Danube river.

Today, the structures that could be presuma-
bly related to the port are known only from his-
torical sources or from orthophotomaps (1954).
By the way, the presence of the port is not refut-
ed by the existence of a bridge. With regard to
the development undergone by this area in the
1970, we may assume that potential vestiges
of the port could be still be present (although
destroyed) under the gravel deposits. For their
discovery, it shall be necessary to conduct a ge-
ophysical research.
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