ARCHAEOLQGIA AusTrIiACA, Band 104/2020, 253-281
© 2020 by Osterreichische Akademie der Wissenschaften, Wien
doi: 10.1553/archaeologial04s253

Archaeological Prospection of

253

Coastal and Submerged Settlement
Sites. Re-Evaluation of the Roman

Site Complex of Vizula, Croatia

Nives Doneus
Igor Miholjek
Kristina DzZin
Michael Doneus
Pavle Dugonijic
Hannes Schiel

Abstract

For many decades the villa maritima of Vizula had been considered
as one of the largest of its kind in Istria, Croatia. In order to prove
this theory, large-scale archaeological prospection was applied in
Vizula from 2014 onwards, including geophysics (Ground Penetrat-
ing Radar) and remote sensing (Airborne Laser Scanning/Airborne
Laser Bathymetry). Integrating the results of these non-invasive
techniques with terrestrial and underwater surveys and excavations
provided an opportunity to evaluate this architecture from a differ-
ent perspective. Our research indicates that instead of a single luxu-
rious residence, several contemporary complexes existed on Vizula,
namely two villae maritimae and two villae rusticae. Furthermore,
the results show that the combined methodology is able to integrate
detail and context into an interpretative coherent model of a land-
scape going far beyond the analytical capabilities of each individual
method.
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Zusammenfassung — Archiologische Prospektion von Siedlungen
im Kiistenbereich. Neubewertung der romischen Architektur von
Vizula, Kroatien

Viele Jahrzehnte lang galt die villa maritima von Vizula als eine der
grofiten ihrer Art in Istrien, Kroatien. Um diese Theorie zu tiberprii-
fen, wurde seit 2014 grofiflichige archiologische Prospektion in die
Erforschung von Vizula einbezogen, und das Gebiet mittels Geo-
physik (Bodenradar) und Fernerkundung (Luftbild, Airborne Laser
Scanning / Airborne Laser Bathymetrie) untersucht. Die Integration
der Ergebnisse dieser nicht-invasiven Techniken in die Resultate der
terrestrischen und Unterwasserausgrabungen bot die Gelegenheit,
diese Architektur aus einer neuen, gesamtheitlichen Perspektive zu

bewerten. Unsere Forschungen deuten darauf hin, dass statt einer
einzigen luxuridsen Residenz mehrere zeitgendssische Komplexe
auf Vizula existierten, nimlich zwei villae maritimae und zwei villae
rusticae. Dariiber hinaus zeigen die Ergebnisse, dass eine kombinierte
Interpretation von integrierter Prospektion und Ausgrabungen Re-
sultate ermoglicht, die weit tiber die analytischen Moglichkeiten der
einzelnen Methoden hinausgehen.

Schliisselbegriffe

Mittelmeer, romische villa maritima, archiologische Prospektion,
ALS/ALB, GPR, Unterwasserarchiologie, integrierte Interpretation
von Prospektionsdaten.

1. Introduction
Pastsettlementsites sometimes offer themselves to the naked
eye of the researcher, as architectural remains are still visible
and give an impression of fortifications, antique buildings,
funeral monuments or temples. The same is true for the so-
called villae maritimae —large, luxurious country residences
emerging during the 2" century BC on the Campanian coast
in Italy.! Slightly later, these representative country estates
are also found on the Croatian coast, mainly situated on the
west side of Istria.2 One of them, the so-called villa mariti-
ma of Vizula, is the subject of this paper.

Archaeological research into such large monuments is
confronted with very specific problems. A villa maritima

1 D’Arms 1970.

2 The most recent list of villae maritimae in Croatia including rel-
evant publications can be found in TercuHNER, Ucarkovi¢ 2012,
118-120. - See also the summary in Bowpen 2018.



254 Nives Doneus et al.

can have a size that is — also by today’s standards — of over-
whelming dimensions.> Such ‘large-scale’ villae can hardly
be documented through excavations. Archaeological in-
vestigations therefore need to follow different approaches.
Moreover, villae maritimae were built on the shoreline,inan
effort to integrate land and sea into their architecture.* Due
to the general rising level of the Mediterranean Sea, today
those architectural features are often partly submerged. This
conceals the original relationship between the architecture
and the landscape and the remains of these sites are seated
bothin terrestrial and underwater environments. This factis
often reflected in archaeological fieldwork, where different
teams of specialized researchers work separately from each
other. As a result, fragmentary information makes an inte-
grated interpretation of such monuments difficult.

The Roman remains on the peninsula of Vizula highlight
this problem. The site complex is unique in its size. The ex-
tent of over 20 ha makes it difficult for archaeologists to pay
attention to each and every aspect of the site and to come to
a coherent interpretation of its function. As a result, it was
unclear whether the documented remains represent a single
large Roman complex or several smaller ones.

This paper is an attempt to re-evaluate the Roman archi-
tecture of Vizula and to present a new interpretation of its
remains based on an integrated approach combining large-
scale archaeological prospection with the results of under-
water and terrestrial excavations. After an introduction of
the archaeological site of Vizula and its research history, the
applied methods are presented and their results described in
detail. Finally, a re-evaluation of the site is discussed both
on the basis of the results obtained and considering the rela-
tionship with the past landscape.

2.The Peninsula of Vizula

2.1. Geographical Setting

The small peninsula of Vizula comprises an area of almost
24 ha.Itis located on the southern tip of Istria, approximate-
ly 10 km south of the modern town of Pula (Fig. 1). Ad-
ministratively, Vizula belongs to the small town of Medulin,
which today is mainly a tourism-oriented centre. Facing the
sea, Vizula overlooks Medulin Bay, which has a total length
of 8 km. The inner part of the bay, where Vizula is located,
is very shallow with water depths of less than 10 m.

The peninsula shows a naturally rising terrain that
reaches its highest point in the centre with a height of about
13.5 m above sea level. It is connected to the mainland by a
narrow 80 m-wide land bridge called Burle. Vizula is to a

3 Compare, e.g., villae in the catalogue section of Laron 2001.
4 As early as 1910 A. Gnirs tried to classify the villas according to
their location on the Istrian coastline.

large extent covered with dense vegetation in the form of
shrubs and evergreen trees and is used during the warm part
of the year as a recreational and bathing area.

The Roman architectural remains are preserved both on
land and under water. Especially along the seashore and in
the very shallow waters, remains of various settlement fea-
tures are visible to the naked eye over a length of more than
1 km (Fig. 2). In the tidal zone the waves and currents have
completely removed walls, leaving only the remains of stone
foundations. In many cases, the force of the waves has also
destroyed original floors down to the lowest construction
layers. In particular, objects located on the southern side of
Vizula, which are exposed to the stormy SE wind (croat.
jugo), have suffered severe damage.

Topographically, a narrow coastal strip of the inter-
tidal zone (with tides of c. 0.5-1 m) is often accompanied
by a 2 m-high terrace. It was formed by the erosion of the
coastal strip, where the natural vegetation and soils have
disappeared. The exposed profile of the terrace shows its
stratification and architectural remains (Fig. 2). Walking
further inland, they soon disappear below the sediments or
the dense Mediterranean vegetation of the higher ground.
Only the areas next to a modern path, which traces the out-
line of the peninsula parallel to the coastline, are cleared of
macchia (Fig. 3).

2.2. Research History

The history of Vizula is mainly reconstructed on the basis
of archaeological finds, as written or graphic sources rarely
refer to the region. The oldest settlement traces on the pen-
insula date to prehistory. A Neolithic settlement located on
the north side of Vizula was partially excavated in the late
1960s® and published in 2004.° Other prehistoric finds are
scattered over large parts of Vizula and were also uncovered
during underwater excavations in the area of the Roman pier
(Object Fin Fig. 4).”

The archaeology of the peninsula is dominated by Ro-
man architectural remains, already mentioned in literature
at the beginning of the 20* century.® In the mid-1990s the
peninsula’s terrain was systematically surveyed and Ro-
man settlement remains were documented along the sea-
shore over a length of approximately 1.2 km.” In order to
clearly identify individual architectural elements visible on
the surface, a nomenclature of the site was introduced (ar-
chaeological zones 1-6; Fig. 4). The survey was followed

Baci¢ 1969.

Copaccr 2004.

Unpublished underwater excavation report 2008.
Summarized in GiraDI JUuRKIC 2008a, 5-8.

Dzin 1995.

© 0 N o o
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Fig. 1. Vizula is located in the south of the Istrian peninsula, next to the town of Medulin (Layout: M. Doneus, © Orthophotograph acquired
during the ALS flight mission 2018).

Fig. 2. Roman buildings are visible at numerous locations along the coast of Vizula (Photos: N. Doneus).
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Fig. 3. Left: A modern path leads around the peninsula and is bordered by large pine trees. — Right: By contrast, the centre of the peninsula is
dominated by dense vegetation (Photos: M. Doneus).

Fig. 4. Distribution of archaeological zones in Vizula. — 1-6. Terrestrial zones. — A—H. Underwater objects (Graphic: N. Doneus, © Ortho-
photograph acquired during the ALS flight mission 2018).
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Fig. 5. Object A, state of research 2014. — The green line marks the 0 height and today’s coastline

(Graphic: N. Doneus).

by archaeological excavations, concentrating exclusively on
zone 2, the area of the presumed main residential building
(villa maritima).

First notes referring to Roman structures underwater
date back to the end of the 1970s but it was not until 1995
that systematic underwater research began at Vizula.'® A
different naming strategy was used during that research
(objects or building complexes A—H;"! Fig. 4), since the no-
menclature of terrestrial archaeological zones did not meet
the needs of the underwater excavations.

Altogether, eight different objects were defined (Ob-
jects A-H), four of them settlement objects (A, B, D and E),
two piers (C and F) and a road (H); while today all of the
settlement features are only partly submerged, the two piers
and the road are completely covered by water.

The visible remains of Object A are located on the
beach, in the intertidal zone (Fig. 5).! Several small rooms
of a building have been documented, most of them with re-
mains of waterproof mortar, opus spicatum, floor mosaics
or hypocaust heating. An interpretation as a thermal part
of a small villa has been suggested.”® Finds provide a dating
range from the 1* to the 4" century AD.

10 ORLIC 1995.

11 JuriSi¢ 2006, map 1.

12 To provide a better comparison of the individual objects, Figures
5-9 are printed in the same scale and relative orientation.

13 MrHoLJEK 2012, 527.

Originally a porticus was attached to the NE and SW
sides of the object, running parallel to the coast. Its length in
the NE direction was unknown in 2014. On the SW side the
portico could be followed for about 120 m, where it seems to
connect with Object B. The size of architectural remains and
the quality of the uncovered archaeological finds suggest
an interpretation of Object B as a villa maritima (Fig. 6)."
Since 1995, visible remains were documented and partially
excavated, with the excavations mainly concentrating on the
southern part of the large complex.®

Excavations have covered a total of about 0.2 ha and re-
vealed Roman construction phases from the 1%, 2%/3r¢ and
4 centuries AD.! The walls were constructed in opus iso-
domum, opus incertum or opus mixtum. Floor surfaces are
partly preserved in the form of stone plates, mosaic floors
(opus tessalatum, opus sectile) or acombination of both (opus
scutulatum). Also, numerous frescoes and marble remains,!”
statue fragments etc. speak of an exclusive interior. In total,
the complex extends over three or four terraces with a height
difference of approx. 1 m each. In the post-Roman period
the building seems to have been used for a short period of
time, as the traces of fireplaces from the 6% century reveal.!®

14 Dz~ 1995.

15 GIRARDI JURKIC et al. 2012 with older literature. — DZin 2013,
70-71.

16 GIRARDI JURKIC 2008a, 8-15.

17 GoBIC Bravar 2006.

18 GIRARDI JURKIC 2008b.



258 Nives Doneus et al.

Fig. 6. Object B, state of research 2014. — The green line marks the 0 height and today’s coastline

(Graphic: N. Doneus).

Fig. 7. Objects C and D, state of research 2014. — The green line marks the 0 height and today’s coastline

(Graphic: N. Doneus).

Some 100 m further south, the remains of a pier were
located and named Object C (Fig. 7). The pier is submerged
and lies in front of a disused quarry (Fig. 11). Results of
underwater excavations next to the pier did not reveal any
Roman or other kind of archaeological finds."”

19 ORLIC 1995, 69-70. — JuRISIC 2006, 303.

Southeast of the pier, on the beach and in the shallow wa-
ter, there are further remains from Roman times (Object D)
which include several rooms of a residential building as well
as a cistern with the dimensions 6.5 x 3.2 m (Fig. 7).%

20 MruorjEk 2012, 530.
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Fig. 8. Objects E and F, state of research 2014. — The green line marks the 0 height and today’s coastline

(Graphic: N. Doneus).

Fig. 9. Object G, state of research 2014. — The green line marks the 0 height and today’s coastline

(Graphic: N. Doneus).

Object E refers to parts of a larger complex 50 m further
east (Fig. 8). The location is similar to others, as some parts
are visible below water and on the beach, while others are
still hidden under ground. The complex is bounded towards
the sea by up to 2 m-thick walls. It comprises several large
rooms and has an adjoining pier (Object F) on the east side

of the building.?!

21 MrHOLJEK 2006, 294-297.

The last Roman settlement object is located about 300 m
further on the southern side of Vizula (Object G). As in the
other cases, Roman walls can be seen in the beach area and
indicate several rooms of a residential building (Fig. 9).

The Roman road (Object H) is today completely sub-
merged in the shallow water between Vizula and its hinter-
land (Fig. 4).22 Its course is recognizable underwater over
a length of about 200 metres. Excavations have provided

22 MriHOLJEK 2006, 298.
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information about its construction and small finds from the
1% to the 5 centuries AD.? On Vizula itself the road is hid-
den by dense vegetation and sediments, while its remains
in the urban area of Medulin have completely disappeared
below modern buildings.

The nearby Burle burial ground is also part of the Ro-
man heritage of Vizula (Fig. 4). It is situated next to the land
bridge that today connects Vizula with the mainland. Sys-
tematic excavations between 1979 and 2000 revealed more
than 300 cremation and skeletal burials dating from the 1%
to the 6% century AD.*

3. Integrating Archaeological Research in Vizula

As can be observed from the previous chapter, our archaeo-
logical knowledge on the peninsula of Vizulais mainly based
on excavations. Depending on the environment (terrestrial
or underwater), independent groups of archaeologists were
involved in the research, a situation, which is also reflected
in the two different naming schemes or nomenclature for
the archaeological features (Fig. 4). Only starting in 2014
were attempts made to integrate the archaeological research
and to augment the structural information of the peninsula
using large-scale archaeological prospection. Consequent-
ly, areas around Objects A, D-E and G were surveyed by
high-resolution ground penetrating radar systems in 2014
and 2015.%

What is more, the EU-funded project “Archaeological
Park Vizula” (2017-2019)% offered an opportunity to fur-
ther intensify the integrative approach. As well as additional
underwater and terrestrial excavations, it also enabled the
acquisition of remote sensing data by means of Airborne
Laser Scanning (ALS) and Airborne Laser Bathymetry
(ALB). All structures — terrestrial and underwater — inter-
preted from the ALS/ALB-based digital terrain models
(DTM) were visited and verified in summer 2018 and win-
ter 2019 by the Croatian and Austrian team members. In
addition, between 2014 and 2018, Vizula was field-surveyed
three times, in order to map newly eroded and thus visible
architectural elements. At the same time, the documentation
of underwater structures has proceeded further and deliv-
ered more information on individual buildings. The focus
of this publication lies on these results, together with infor-
mation from geophysical prospection and remote sensing.

23 MrxHoLjEK 2012, 527-530.

24 Dz1n 2008.

25 Inthe evaluation of prospection results, the naming strategy A-H
was used and extended for new buildings (Object I).

26 The project was funded by the European Regional Development
Fund, Competitiveness and Cohesion OP 2014-2020 and led by the
Municipality of Medulin with the aim of preserving and presenting
the site to the public.

3.1. Airborne Laser Scanning/Airborne Laser Bathymetry
Laser scanning, often referred to as LIDAR (Light Detec-
tion And Ranging), has seen increasing use in archaeology
over the past two decades. Today, it has become an impor-
tant component for modelling objects and terrain® from air-
borne (referred to as Airborne Laser Scanning, or ALS) and
terrestrial (referred to as Terrestrial Laser Scanning, or TLS)
platforms.” As active remote sensing devices, laser scanners
typically send out infrared pulses towards a target surface,
the backscattered echoes of which are recorded, resulting in
dense point clouds of the scanned surfaces. The ability of
laser scanners to record surfaces even under dense vegeta-
tion has made them viable tools for the detection of archaeo-
logical and palaeoenvironmental features in woodlands and
dense macchia.

For coastal and/or submerged settlement sites the devel-
opment of scanners utilizing green lasers with small foot-
prints is of special interest. They have the capability to pen-
etrate clear water and consequently measure the underwater
topography (= Airborne Laser Bathymetry, ALB) in high
detail, resulting in digital surface and terrain models with a
raster width of 0.5 m, combining the topography of under-
water and terrestrial surfaces as well as the intertidal zone.”

Within the framework of the project “Archaeological
Park Vizula” a flight mission was carried out in March 2018
covering — beside Vizula — the whole of Medulin Bay.*® Ap-
prox. 17 km? were documented with an airborne RIEGL
VQ-820-G laser scanner and an IGI 50 mm Digicam cam-
era. The laser scan measurements resulted in a digital model
of the terrestrial and underwater topography with a plani-
metric resolution of 50 cm in waters at depths of up to 10 m.
To optimize the data for archaeological purposes, the ac-
quired georeferenced point cloud was further processed in
the collaboration with the Technical University of Vienna.
Details on the scanner settings and the ground point filter-
ing process were specified in a recent publication.’!

For the Roman architecture of Vizula, the inclusion of
ALS/ALB in the archaeological research allowed systematic
landscape-based archaeological interpretation of potential
terrestrial and submerged structures. Interpretation and
mapping of the relevant structures was based on standard

visualization techniques such as hillshade, slope, openness,

27 Cf. CRuTcHLEY 2010. - DONEUS, BRIESE 2011. — Orr1z, COWLEY
2013. — FERNANDEZ-Diaz et al. 2014.

28 GRUSSENMEYER et al. 2016.

29 DonEus et al. 2013. —DonEus et al. 2015. - MENNA, AGRAFIOTIS,
GEORGOPOULOS 2018.

30 An evaluation of complete ALS/ALB data, with the focus on
Medulin Bay, will be presented in a separate publication.

31 DoNEUS, MANDLBURGER, DONEUS 2020.
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local relief model and combinations thereof.?? Furthermore,
the detailed DTMs facilitated integration of a landscape
context into the site-based interpretation.

3.2. Geophysical Prospection: High-Resolution GPR

Geophysical prospection uses diverse methods (geomag-
netic, ground penetrating radar, resistivity and electro-
magnetic induction surveys) for the documentation of ar-
chaeological structures hidden in the shallow subsurface.
The choice of the method depends on the soil, geology and
structure of the site. Modern geophysical hardware and
software are highly efficient and capable of excellent imag-
ing quality.”» Magnetics and ground-penetrating radar are
currently the most frequently applied methods in the con-
text of large-scale geophysical archaeological prospection.

32 HEesse2010.— CHaLL1s, FORLIN, KINCEY 2011. - KOKALJ, ZAKSEK,
O3T1IR 2011. — BENNETT et al. 2012. — DonNEus 2013. — KoxkaLy,
ZAKSEK, OSTIR 2013. — KokaL], SOoMRAK 2019.

33 Bevan, SMEKALOVA 2013. — Novo 2013. — ScumipT et al. 2015. —
CozzoLINoO et al. 2018.

Fig. 10. Overview of the geophysical
survey on Vizula (Graphic: N. Do-
neus, © Orthophotograph acquired
during the ALS flight mission 2018).

Magnetic measurements are most suitable for the mapping
of archaeological structures which cause anomalies in the
Earth’s magnetic field in large, open and unobstructed ar-
eas.* GPR provides detailed three-dimensional information
about the approximate depth, shape and location of archae-
ological structures and is especially valuable in the study of
ancient cities.”® Measurements with motorized multi-chan-
nel geophysical systems permit quick and cost-effective
examination of large areas. More important, however, is
the fact that in combination with other prospection and ar-
chaeological methods, large-scale geophysical prospection
makes detailed research at the landscape level possible.

A first application of geophysical prospection in Vizu-
la took place in the year 2014, followed by a second GPR
campaign in 2015 (Fig. 10). Both campaigns were conduct-
ed by the Ludwig Boltzmann Institute for Archaeologi-
cal Prospection and Virtual Archaeology (LBI ArchPro).

34 E.g. DonEus et al. 2018.
35 E.g. NEUBAUER et al. 2012. — Doneus, Doneus, ETTINGER-
STARCIC 2017. — TRINKS et al. 2018.
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Fig. 11. Overview of ALS/ALB results (Graphic: N. Doneus). - See also the visualization of the ALS data on

Figure 24.

The focus was on the areas next to Objects A, D-E and G.
In the first year, the measurement was conducted using a
motorized Sensors & Software multichannel system with
a six-channel 500 MHz array (SPIDAR) and a measuring
grid of 0.05 x 0.25 m. In the second year a different motor-
ized system was applied, including a 16-channel 400 MHz
MALA Imaging Radar Array (MIRA) with 8 cm cross-line
spacing. A total of six working days were spent on Vizula in
2014 and 2015 to measure 1.8 ha. To obtain exact geographic
positioning, an RTK-GNSS system, which is also linked to
real-time navigation software, was used. Here, large trees,
with their wide and dense crowns, have to some extent
caused problems with the positioning signal, resulting in
small and patchy GPR measuring areas, as next to Object A
(Fig. 13). Processing and visualization of the collected data
was carried out using the software ApRadar, a collaborative

in-house development of the LBI ArchPro and its partner
ZAMG.

4. Results
The interpretative mapping of the ALS-based DTM from
Vizula clearly shows — in contrast to the aerial photographs

—pastlandscapes containing terraces, pathways, stone quar-
ries, walls and relics of past agricultural use (Fig. 11). How-
ever, the results are skewed: the DTM reveals only a frag-
mentary image of the Roman heritage of ViZzula, as features
of Roman origin found during field surveys were not visible
in any visualization of the ALS-based DTM.
Also,submerged architecture, like the Romanroad north
of Vizula, was recognizable only in isolated areas (Fig. 12).
This is mainly due to the fact that thick sediment packages
are deposited in the shallow water covering archaeological
objects. Another bias of the dataset results from the fact that
ALS allows us to reveal archaeological traces that are still
visible in relief. Therefore, many traces visible in the ALS
data are of rather younger date. The data, on the other hand,
provide valuable indications with regard to large-scale hu-
man intervention in the relief and will be discussed below.
Furthermore, geophysical results are also affected by
soil properties, the predominant vegetation and the type of
landscape cultivation. In addition, the duration and inten-
sity of occupation periods influence the visual appearance
of single archaeological layers in the prospection data. In
Vizula, it is evident that post-Roman times played a minor
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Fig. 12. Submerged Roman road and excavation trench visible in aerial photograph (left) and ALB data (right) (Graphic: N. Doneus, © Ortho-

photograph acquired during the ALS flight mission 2018).

role for the visibility of Roman remains, since the site does
not seem to have been inhabited since the Migration period.
Here, the soil type (terra rossa®) and its high water content
had more influence on the prospection data.””

In 2018, some of the GPR results were verified in tar-
geted, small-scale excavations.?® The results showed that in
some areas the GPR interpretation perfectly matched the
excavated features (Object I, Fig. 17), while other excavated
structures were hardly visible in the GPR data (Object G,
Fig. 20). Individual survey areas are discussed in the follow-

ng.

4.1. Object A

Structures of the building have been found underwater and
in the intertidal zone. Only smaller extents were visible
through geophysical measurements. Object A has a width
of almost 50 m with outer walls recognizable by the increase
of c. 20 cm in thickness (Fig. 13/1). In addition, this is con-
fined on both the northern and the southern sides by a por-
ticus with a wall width of 80-90 cm (Fig. 13/2). GPR data
were able to confirm that further parts of the building are
hidden between 10 and 90 cm below the surface. While the
orientation clearly suggests that these walls are part of the

excavated building, their low number plus the very small

36 DURN 2003.

37 Inaddition to GPR measurements, a preliminary geoarchaeolog-
ical evaluation was taken in December 2015 by Petra Schneidhofer,
LBI ArchPro for better understanding of the geophysical response
to the prevailing environmental settings. Investigations included soil
and sediment analyses as well as in-situ measurements of magnetic
susceptibility, dielectric permittivity and electrical conductivity.

38 The documentation of the excavations 2017-2019, including the
location of the test trenches, stone walls etc., is still in progress and
could therefore not be integrated into the figures of this publication.
Those results will be published separately.

number of preserved floor surfaces provided only few indi-
cations of the size and layout (Fig. 13).

Approximately 70 m south of Object A, GPR data in-
dicate further settlement features. These are several round
structures with a diameter of about 2 m with a channel in
between (Figs. 13/3, 14). In contrast to the walls of the villa,
which appear directly below the surface in the GPR data,
the structures mentioned here are only weakly visible at a
depth of between 50 and 70 cm. However, the section is too
small to be considered with certainty as a production part
of the villa and the features cannot be spatially assigned to

a separate building.

4.2. ObjectB

Similar to most of the other known buildings on Vizula,
Object B is partly submerged. While the dense vegetation
surrounding the excavated area did not allow geophysical
measurements, the ALS-based DTM reveals further struc-
tures of the villa maritima.

An older and obviously forgotten excavation of Ob-
ject B, nowadays almost completely covered by vegetation,
was detected in the ALS data (Fig. 15). In an area of 25 x
25 m several excavated walls are visible and correspond in
orientation with the already known layout of Object B.
Based on the topographical data it can be seen that the exca-
vation trench was not filled in and levelled after completion
of the work, the walls were left uncovered and the excavat-
ed soil deposited on the outside of the walls. The inside of
the individual rooms seems to be elevated in comparison
to the excavated walls, so that here, perhaps, the archaeo-
logical layers are still partly in situ. The exact date of the
excavation is unknown. Presumably it is an excavation from
the beginning of the 20% century. An indication for this can
be found in the photo collection of the Austro-Hungarian
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Fig. 14. Settlement features south of Object A (Graphic: N. Do-
neus).

artillery officer Richard Schuster.”” Mr. Schuster’s note
“Multicoloured mosaic fragment from the caldarium of the

"% suggests that he not

‘Crispus-Villa’ is in my possession.
only documented Vizula photographically between 1914

and 1917, but that he also carried out his own excavations.

39 BaDER 2016,210-211.
40 BADER2016,211: “Mehrfarbiges Mosaikfragment aus dem Calda-
rium der ‘Crispus-Villa’. Ist in meinem Besitz.”

Fig. 13. Interpretation of the GPR data and
underwater excavation results of Object A. —
1. Outer walls. — 2. porticus. — 3. Production
part of the villa (?) (Graphic: N. Doneus).

Today, the mosaic is lost.* Another indication of an old ex-
cavation is perhaps visible in the ALS-based DTM on the
north side of Object B, at the point of contact between the
building and the porticus (Fig. 16/5). Here, ALS data indi-
cate a (partial) ground-plan measuring approx. 7 x 8 m.

The layout of the building complex B seems to be half
known. The side facing the sea extends about 120 m in a
north-south direction and has a porticus (Fig. 16/1) in front
of the residential areas. In addition to the residential wing to
the south (Fig. 16/2), the building must have had at least one
further wing, probably on the north side. This is not only
indicated by wide stairs, which were positioned roughly in
the middle of the complex and led to the sea (Fig. 16/3), but
also by the current absence of a kitchen or thermal facilities.
The southern residential wing had a width of 50 m and a
length of more than 40 m. Different orientations of individ-
ual rooms are an indication of rebuilding through time, the
four rooms from the 4" century AD (Fig. 16/4) in particular
do not fit in their orientation with the older layout.*

The ALS data also show man-made terraces to the north
of Object B (Fig. 16). They correspond to the previous ex-
cavation results, which indicate that the villa was built on
three or four terraces. The difference in height between each
of the terraces is about 1 m.

41 Personal comm. Andrej Bader.
42 For details see GIRARDI JURKIC et al. 2012 with older literature.
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Fig. 15. Old excavation trenches north and south of Object B in the ALS data (Graphic: N. Doneus).

Fig. 16. Interpretation of the ALS data and excavation results of Object B. — 1. porticus. — 2. Southern part of the villa.
— 3. Stairs. — 4. Building extension from the 4" century AD. - 5. Old excavation trench (Graphic: N. Doneus).

4.3. Object C

The remains of a submerged pier are known as Object C
(Figs. 4, 7) and are located in front of a former quarry. In
the quarry soft chalk limestone was exploited.” This type of
stone was used in Roman but also in more recent periods,

such as during the Venetian Republic.*

43 Information taken from the unpublished report: B. Cverko
Te$ovié, M. Jura¢i¢, Kamenolom Vizula. Geoloski odsjek, Priro-
doslovno-matematicki fakultet, Sveuéiliste u Zagrebu.

44 CrNKOVIC 1991.

The pier (Object C) logistically offers itself for the trans-
port of stone material from the quarry. For this reason both
were considered to belong together. During underwater ex-
cavations no Roman material was found; therefore a more
recent dating of the pier was proposed.* Other publica-
tions in the past also suggested a potential Roman dating
of both the quarry and the pier.* The interpretation as a
Roman quarry also corresponded to the idea that of all the

45 ORLIC 1995, 69-70. — JuriSi¢ 2006, 303.
46 GIRARDI-JURKIC 2013, 47.



266 Nives Doneus et al.

buildings on Vizula only Object B had a residential char-
acter, while the architecture extending further southwards
(Objects D-F) was addressed as supporting facilities for
production and transport.” According to the new results,
however, this assumption no longer seems convincing and
the dating of both the pier and the quarry to a post-Roman
period is probable.

Apart from the fact that no Roman material was found
underwater, the pier is made of loose stones without a mor-
tar compound, which is neither the Roman style nor the Ro-
man standard in the region. The construction renders it un-
likely that the pier could survive centuries given the strong
sea currents. Furthermore, the Italian map from the early
19% century published by Andrej Bader in 2013,* with the
mole drawn in, indicates that it was functional at that time.

In addition, the quarry is located between Objects B and
D-F, which are only about 150 m apart. Contrary to the
original opinion that only Object B was a luxurious villa,
today we can assume that complex D-E also had an exclu-
sive residential character (see section 5.1). Consequently, a
quarry in operation between two luxury villae contradicts
the idea of representative living, as the quarry causes a high
environmental impact and is therefore difficult to combine
with the idea of aluxurious retreat or otium.* Moreover, the
excavation finds from Vizula do not contain any evidence of
stonemasonry activities during the Roman period. At pres-
ent, there is also no evidence that the Roman pier (Object F)
was ever used for the transport of extracted stone material.
If loading and possible direct processing of stone material
had ever taken place next to the pier, a corresponding com-
position of the find material would have been revealed.*® For
all of these reasons, it seems probable that the quarry and the
pier can be dated to the Middle Ages or post-medieval times.

ALS results show that there are at least two more stone
quarries on Vizula (Fig. 11). However, there are no written
or graphic sources that would confirm dating of any of them
in the Middle Ages or later.

4.4. Objects D-F and |

As detailed in chapter 2.2 on the research history, Object D
and Object E had been regarded as two independent build-
ings (Fig. 4). Based on our results from underwater surveys
and the mapping of the walls in the beach area between 2014
and 2018, this interpretation has to be revised: the revealed
evidence strongly suggests that Objects D and E are two
parts of the same building (Fig. 17). After mapping all of the

47 MI1HOLJEK 2006, 294.

48 BaDER 2013, 207.

49 MaRrzANO, METRAUX 2018, 25-27.
50 PArica 2012.

surveyed walls, Objects D and E both have the same width
of approx. 50 m facing the sea and were originally connect-
ed; the distance between them amounts to 35 m. The width
of 50 mis strikingly similar to the width of the south wing of
Object B (Fig. 16/2). Objects D and E are oriented at about
45 degrees to each other. Another common feature is the
construction of the outer walls facing the sea: they were built
directly on the waterfront and were therefore strongly ex-
posed to the impact of the waves. This fact was compensated
for by the construction of extra strengthened or doubled
walls with a width of 1.5 to 2 m (Fig. 17/1). A similar wall
construction is not known from other locations on Vizula.
In addition, Object E has an approximately 7 m-long wall
constructed perpendicular to the building (Fig. 17/2). This
small construction probably did not serve as a short pier
but provided support for the building in the back. The un-
derwater excavation showed a massive construction, partly
built of stone blocks with a thickness of 0.5-0.9 m and a
width of at least 2 m.%!

The width of the two parts is not only given by the lay-
out of the walls, but also indicated by the position of the
waste water pipes, which run along the outer walls of D and
E; the same situation was observed for Object B.

The GPR measurements allow reconstruction of the
size of the residential part D, which measures 50 x 55 m.
ObjectD also overlaps with a newly discovered building I in
the ‘back’ of the large complex (Fig. 17). The extent of part E
could not be determined by the GPR measurements. Also,
an overlap between Objects E and I cannot be observed in
the GPR data. Altogether, it can be assumed that part E has
the same width of 50 m as D but a slightly smaller length of
less than 50 m.

Both D and E have generously measured rooms of
similar size to those in Object B. While mosaics from the
27d/3td century were discovered during excavations in 2018
in Object D, similar remains are completely missing in the
submerged part of Object E, as it is heavily eroded, leaving
only the remains of the lowest wall foundations. This is the
reason why neither waterproof mortar nor hints of deco-
ration could be documented in situ. However, fragments
of bricks, marble, frescos and mosaics were found in the
two underwater excavation trenches next to the building
(Fig. 17/2).%

Given the bad state of preservation, the interpretation
of Object E can only be based on the layout of the build-
ing. The ground plan suggests — with all due caution — an

51 Unpublished underwater excavation report 2012.

52 The terrestrial excavation in 2018 was located next to the walls of
Object D, which were already visible in the beach area (see Fig. 7).
53 Unpublished underwater excavation report 2012.
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Fig. 17. Interpretation of the GPR data and underwater excavation results of Objects D-E, F and L. — 1. Outer walls. —

2. Support wall. — 3-5. Thermal part (Graphic: N. Doneus).

interpretation as the thermal part of a villa. The warm-water
bath (caldarium) is possibly located in the SE, at the edge
of the building (Fig. 17/3), and measures about 12.5 m in
length and 8.5 m in width. The small apse measuring 2.5 x
1 m could suggest a small piscina or anympheum (Fig. 17/4).
Two possible further basins of 15 m and 9 min length are lo-
cated on the SW side of the building (Fig. 17/5). A similarity
can be found in the small bathing complex of villa Barcola
near Trieste, for which a dating between the 1% century BC
and the 1¢ century AD has been suggested.* The layout
and form of the rooms also resembles that of the villa Porto

54 FonTaNa 1993. — LAFON 2001, 446 dates the area (Villa del peris-
tilo) between 75 BC and AD 25.

Saturo® near Tarento, although the villa is dated to the 3™
or early 4* century and is therefore probably considerably
younger than Object D-E. Given the significant erosion of
the building, it can be assumed that the layout of Object E,
as we see it today, belongs to the oldest part of the building.
Based on the oldest finds from the underwater excavation,
this would be the 1% century AD. Any later modifications
have been completely destroyed by the sea.

A pier (Object F) adjoins the residential section E on its
eastern side (Fig. 17). The area between the building and the
pier consists of a 25 m-long platform, which was artificially

55 GUALTIERI 2018, Fig. 10.4.
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Fig. 18. The use of architectural elements for the construction of the Roman pier, Object F (O HRZ, Croatian

Conservation Institute).

filled-up and levelled. Erected stone blocks connect to the
east of the pier for a length of about 50 m and indicate with
their location the course of the coast in Roman times.

The pier is 240 m-long and 5 m-wide construction, built
in three parts. The outer shell is made up of larger stone
blocks, the inside is filled with smaller stones, dismantled
architectural elements and other ‘waste’ (Fig. 18). The cov-
ering of the pier is partially preserved and consists of large
stone plates. The construction and the size of the object is
highly comparable with other Roman piers in Istria.’® The
common feature is the seemingly standardized size, with a
width of 5-6 m on land, which is enlarged on the pier front.
The length is variable and adapted to the respective topo-
graphical conditions underwater.

The GPR measurements, which focused on the hinter-
land of Object D-E, have resulted in the discovery of a com-
pletely unknown building (referred to as Object I). Unlike
Object D-E, which was built along the shoreline, Object I
is positioned towards the inland at a distance of about 20 to
30 m from today’s beach (Fig. 17). Stone walls are visible

56 Sce Vestar near Rovinj for details or a summary for Roman piers
in Istria in PFLEDERER 2014, 48 or Koncant UHAC 2018, 198-200.
Both piers in Verige Bay (GN1rs 1915, Fig. 54) are of the same design
as the one in Vizula, which can be seen in aerial photographs. How-
ever, they have never been a main subject of archaeological research,
not even during underwater excavations in 1996-1997 in Verige Bay
(BLoTER 2013).

directly under the surface up to a depth of 120 cm in the
GPR data. Itis anindependent building, which can be deter-
mined both from its different orientation and also from its
layout (Fig. 19). Object I has an extent of 45 m in width and
alength of atleast 40 m. The GPR data show two residential
wings. The one to the north (15 x 17 m) is divided into sev-
eral small rooms (Fig. 19/1). In one of them, a round struc-
ture with a diameter of about 2.5 metres can be identified,
which was confirmed as a kitchen oven in the excavation of
2018 (Fig. 19/2). On the western side of the residential part
there is an overlap with Object D (Fig. 19/3). While both
buildings show a different orientation and, most probably,
did not function contemporaneously, the chronological re-
lationship between the two of them is not entirely clear. A
second residential part, located on the east side of Object
(Fig. 19/4) has a width of about 12 m and a length of more
than 20 m. One of the rooms might be a small storage facility
(Fig. 19/5).5 The ground plan of the villa is not visible in the
GPR data, which is why thelocation of an inner courtyard is
also currently missing, but it can be expected, since a court-
yard is a common feature among comparable small villze.
Object L is a type of small villa rustica, which in Istria was

57 See comparable storage facilities in GrROH, SEDLMAYER 2017,
Fig. 78.

58 A detailed description of villae rusticae in Istria is offered by
MaTijasic 1998, 115-239.
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Fig. 19. Interpretation of the GPR data of Object I. — 1. Northern part of the villa. — 2. Kitchen
oven. — 3. Overlap with Object D. — 4. Eastern part of the villa. — 5. Storage (?). - 6. Cistern (?). —

7-8. Ditches. — 9. Path (Graphic: N. Doneus).

usually designed for combined residential and production
(e.g. oil/wine) purposes.” In terms of size, the object can
be best compared with the first phase of the villa in the Bay
of Verige, Brijuni Island, which, according to Anton Gnirs’
documentation, is almost the same size.®® Remains of oil/
wine or any other kind of production are currently not
known from the Object L.

Approximately 15 m east of Object I, a separate 17 x
5 m-large rectangular structure can be seen in the GPR data
(Fig. 19/6). Its 60 to 80 cm-wide walls are thicker than the
walls of the residential complex (30-50 cm), indicating a
different function. Inside the object, there is no traceable
inner partition, but the data indicate a preserved floor sur-
face. The walls are preserved to a depth of almost 1.5 m. The
simple rectangular shape of the object and the massive outer
walls, in combination with the lack of interior division and a
highly visible floor surface in the GPR data, allow different
interpretations. One is an interpretation of the object as a
cistern. Comparable water reservoirs can be found in Ob-
jects B and D and show the same construction method with

59 MATIjaSIC 1998, 115-239.
60 GNIRs 1908, Fig. 9.

60-90 cm-strong walls, accompanied with waterproof mor-
tar and opus spicatum.®' If this interpretation is correct, it is,
for the time being, the only known stand-alone cistern on
Vizula and also much larger than comparable features from
Objects B and D. On the other hand, the rectangular shape
and the considerable size of the object are also reminiscent
of a simple rectangular water basin, which could originally
have been incorporated into a larger garden design of the
villa Object D-E.*

Northeast of Object I, many 20 to 30 cm-wide ditches
can be found in the GPR data, which were obviously carved
into the underlying rock (Fig. 19/7). Most of them run par-
allelin the same northeast-southwest orientation as Object I
at a distance of between 1.5 and 2.5 m from each other. In
two cases ditches form rectangles (Fig. 19/8) in the same ori-
entation as Object [; one of them is directly adjacent to the
villa. Both create individual ‘plots’ of about 3.5-4.5 m width
and 15 m length. An overlap between the ditches and the
walls of Object I could not be observed. All of the ditches
form a system, which seems to indicate evidence of Roman

61 For Object D, see MiHOLJEK 2012, 530.
62 See, for example, the typology of water basins by FArRrar 2000,
Fig. page 72.
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agriculture, viticulture and/or garden use. Similar features
were uncovered in France, England and Italy®® with a high
probability of being connected to Roman wine cultivation.

Between the ditches an old path or a street is visible in
the data, accompanied with a 3.3 x 3.2 m-large rectangular
structure of unknown function (Fig. 19/9). The same path is
partly visible in the ALS data, too (Fig. 23).

North of Object I, at least one wall is visible in the GPR
data and aerial photographs (Fig. 17), which indicates the
continuation of Roman architecture further inland. The
same orientation can be observed in the four, N-S-oriented
artificial terraces visible in the ALS-based DTM (Fig. 17).

4.5. Object G

Object G is located circa 300 m east of Objects D-E and 1.
The entire area in between was subjected to a geophysical
survey (Fig. 10) without finding any connecting architec-
ture. This confirms the results of the coastal survey, as no
walls are visible there either. In the area of Object G, GPR
measurements were able to document several previously
unknown walls 30 to 80 cm under the ground. This proves
that parts of the building are still preserved (Fig. 20). The
interpretation suggests that the object is about 45 m wide
and over 40 m long. A small-scale excavation in 2018, which
revealed the NW corner of Object G, confirmed the GPR
results and thus the approximate total size of the building.
The different orientation of the walls in the south of the
building is to be understood as an indication of the multi-
phase nature of the building.

63 BoissiNOT 1995 presents traces of Hellenistic vineyards in this
publication. - BRown et al. 2001. - VorpE 2009.

Fig. 20. Interpretation of the GPR data and survey
results of Object G (Graphic: N. Doneus).

Surface finds offer no mosaic and fresco remains or oth-
er references to a sophisticated decoration of the object. If
we also consider the size of the building, the conclusion can
be drawn that Object G is a second villa rustica on Vizula.
Itis of the same size and probably also function as Object I.

4.6. Further Results

Various visualizations of the ALS-based DTM of Vizula
show a wide range of traces of human interventions in the
past. Amongst others, a former excavation from the 1960s,%
which uncovered a Neolithic settlement, could be re-locat-
ed by the relief-traces of the trenches (Fig. 11).

On the topographically highest point in the centre
of Vizula, the DTM shows the ground plan of a building
(Fig. 11) measuring 19 x 11 m and seemingly divided into
two parts. At least two paths lead to the building, both of
them almost invisible in the terrain today. It is likely that
the building represents the remains of the church Sv. Lucija,
which was mentioned in written texts from 1570% and pos-
sibly marked on a map from 1563.%¢

Other anthropogenic structures can also be identified in
the surface relief of Vizula. Three quarries have been located
on the west side of the peninsula (Fig. 11). On the east side
numerous parallel lines at a distance of 4 to 6 m from each
other were identified (Fig. 21). These most likely represent
traces of past cultivation of Vizula.

Written and image sources from the Middle Ages and
early modern times referring to Medulin are available, but

64 Baci€ 1969.
65 Personal comm. Andrej Bader.
66 BERTOSA 2013, 108.
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Vizula itself is rarely mentioned.”” The youngest settlement
remains on the peninsula — except the church Sv. Lucija
from the Middle Ages — date to the 6™ century AD. Wheth-
er other settlements recurred in the following centuries is
not recorded and the cadastral plan from 1820 also shows
an unoccupied and seemingly unused peninsula.®® Vizula
must have had a certain agricultural value over the centu-
ries, despite the lack of actual settlement activities on the
peninsula.®” However, this could not be proven during a
survey and apart from a single planted olive tree, no hints of
more recent agricultural use were found.

Nevertheless, the traces found in the ALS-based DTM
may be agricultural in origin. Neither their age nor their
original agricultural significance is currently clear. It can-
not be denied that at first sight these features have sim-
ilarities with Roman vineyards in other provinces even
though the measured distances between individual lines
may vary.”” Roman viticulture appears in the form of long,
parallel trenches, similar to the GPR results next to Ob-
ject I (Fig. 19/7). From the ALS data, however, itis not clear
whether the lines, which appear as a combination of slight

67 Summary in BERTOSA 2013.

68 PErRCAN 2013, 163.

69 Theuse of the peninsula for sheep farming is known atleast for the
19t century. Personal comm. Andrej Bader.

70 BoissiNOoT 1995. - BROWN et al. 2001. — VorpE 2009.

Fig. 21. Agricultural traces in the form of parallel lines
on Vizula (Graphic: N. Doneus).

elevation and depression, actually display ditches below or
banks above the general relief. At the same time, ALS data
from the nearby area show similar patterns — parallel lines
at a distance of 5-6 m — in areas of modern olive tree plan-
tations (Fig. 22). As there are no comparable results in the
region for either wine or olive tree cultivation in the Middle
Ages and post-medieval periods,”! it may also be that these

relics originate from more recent history.

5. Discussion

The long settlement history (1*-5%/6" century) certainly
implies changes in the layout or purposes of individual
buildings. However, the analysis of individual construc-
tion or chronological phases would go beyond the scope
of this paper. Furthermore, due to the high erosion of the
submerged features, underwater excavations offer hardly
any possibilities for dating individual phasesonthe basisof
findsinstratigraphic layers. Results from terrestrial excava-
tions from the years 2017-2019 are currently being evalu-
ated and will be published separately. Without taking these
into consideration, it would also not be possible to deter-
mine the chronological development of single buildings at

71 See a similar lack of sources for France in Boissinot, Puic 1995.
—Traces of Roman agriculture are known from the Premantura pen-
insula, on the opposite side of Medulin Bay, but they have been pre-
served in the form of individual plant pits: MaT1yasi¢ 2012.
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Fig. 22. A comparison between the agricultural traces found on
Vizula (top) and a modern olive tree plantation in Medulin (bottom)
(Graphic: M. Doneus).

the moment. Regardless of these limitations, the new results
presented here provide enough evidence for discussion.

5.1. Roman Architecture and Landscape Context

Due to the fact that the peninsula of Vizula forms a consis-
tentarea with Roman architecture spread all along the coast-
line, its interpretation has always been more difficult than
other smaller sites. For a long time, the Roman architecture
of Vizula was considered to belong together and to be one
of the largest of its kind in Istria.”? Object B was doubtless
identified very early as a villa maritima and this probably
had a biasing impact on the interpretation of other archi-
tectural elements scattered all over the peninsula. The idea
that “...some higher developed object in its centre (serves)

»73

as the central link...”” originates from the publication by

Ganirs dealing with Roman villae in Istria in 1910. As a

72 BeGgovi¢ Dvorzak, DvorZak SCHRUNK 2004, 68.
73 GNIRs 1910, 123: “...und irgendein hoher entwickeltes Objekt in
ihrer Mitte (diente) als zentrales Glied.”

consequence, a central object was also assumed for Vizu-
la and all the other Roman remains automatically became
‘background’. This seemed to be further confirmed by the
fact that none of the other buildings could compare in their
size, quality or luxurious interior with Object B. Therefore,
they were assigned secondary importance and were inter-
preted as the villa maritima’s supporting buildings for pro-
duction, storage and transport.

An integrated view of Vizula’s architecture, overcoming
the border between underwater and terrestrial research and
including archaeological prospection, provides an opportu-
nity to evaluate this architecture from a new and different
perspective. As could be shown throughout this paper, it
became apparent that some of the objects needed to be re-
interpreted and that the building remains of Objects A to G
cannot be assigned to a single Roman complex. The Roman
architecture of Vizula rather belongs to several individual
sites with different functions. For some of these objects we
would therefore like to offer a new interpretation:

- Objects A and B belong to one large complex, where
Object B is the luxurious residence (villa maritima)
and Object A an accompanying unit.

- Object Cis a post-Roman (maybe modern) pier.

- Objects D and E belong together and form a second
luxurious residence on Vizula (villa maritima); the
Roman pier (Object F) directly adjoins the residential
premises.

- Object Iis an independent building (villa rustica).

- Object G is also an independent smaller object (villa
rustica).

- Object H refers to the Roman road.

The building complexes, both the villae maritimae and
the wvillae rusticae, are oriented parallel to the coastline.
Therefore, each complex has a different absolute orientation
(Fig. 23) and the villae maritimae even have different orien-
tations within their buildings. Despite a similar orientation
towards the coast, a difference between the two villae types
can be seen in their location: while the two villae maritimae
are positioned directly adjacent to the sea, the two villae
rusticae lie slightly more inland having no direct contact to
the shore.

The new interpretation of Object D-E as a second villa
maritima, and consequently the merging of two parts of
the building into a single object, leads to the recognition of
the regularities in the location of the objects on Vizula: it
is remarkable that along the coast equal distances of 120 m
between the individual buildings are respected (excluding
the villae rusticae). Measured from the outer walls of single
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buildings, a distance of 110 m lies between the road (Ob-
ject H) and Object A, followed by 120 m spaces between
Objects A and B as well as between Objects Band D-E. This
speaks for a deliberate planning but also for an exact land
division in this coastal section. The two smaller Objects I
and G do not seem to have been included in this concept.”
There also seems to be a certain uniformity in the sizes
of individual buildings. With the overall length of Object B,
the distance of 120 m is repeated. Object D-E, measured
in a straight line between the outer SE and N'W corner of
the building, is about 130 m wide. The two villae rusticae
are quite similar in size, 45 m wide and just over 40 m long.
Also the two villae maritimae are very similar in their di-
mensions, as the width of each residential wing amounts to
50 m in each of them. Compared to each other, the size of a
villa rustica almost exactly corresponds to the size of a single
residential wing of a villa maritima; or in other words, the

74 The question of how exactly the land was allocated to villae of dif-
ferent sizes and functions and whether a pattern can be identified can
only be addressed on a larger scale. For this topic, see, for example,
ScHucany 2011.

Fig. 23. Overall view of the Roman heritage on Vizula
based on prospection, excavation and survey results
(Graphic: N. Doneus).

total size of a villa rustica is at most half of the size of a main
residentual building in a villa maritima.

The chronological question of the architecture of Vizula
is currently not resolved. So far, only a few individual con-
struction periods of Object B are known and they include
four centuries of Roman settlement activities. The observed
distance of 110-120 m between Objects A, B and D-E in-
dicates planned building acitivities and a simultaneity of at
least the villae maritimae. Objects A and B are connected
with aporticus running along the coast. Due to this common
architectural aspect, the two buildings are connected with
each other — at least during one construction phase — and
are thus in contemporary use. Although Object A shows
remains of high quality decoration (e.g. mosaics from the
1+¢/27 century), the size of its individual rooms is relative-
ly small compared to Object B. That suggests that A is an
accompanying object of the main residential building (Ob-
ject B).

The spatial and temporal relationship between the
two villae maritimae also requires further research. If the
dating of the quarry to the post-Roman period is correct,
the quarry complex could also have destroyed a possible
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architectural connection between Objects B and D-E. The
latest ALS data (Fig. 11) and underwater survey results have
shown that further Roman walls, hidden in the shallow wa-
ter sediments, cannot be completely excluded.

In the older literature Vizula is sometimes referred to
as a luxurious imperial villa of the 4™ century i.e. the ‘villa
of Crispus’.”® This hypothesis is based on the note of Am-
mianus Marcellinus, who reported the death of Crispus in
Pula.”® In this context, the villa on Vizula is supposed to be
the location where the Emperor Constantine the Great im-
prisoned his son Crispus before he was executed in the year
326. However, this theory could not be confirmed, as so far
just a single small residential wing in Object B can be dated
to the 4™ century. No other currently known architecture
from Vizula matches the layout of a luxurious villa from
the 4 century.

While a construction at the beginning of the 1* centu-
ry AD is assumed for Object B, we can only speculate about
the date of construction for Object D-E. A certain con-
temporaneity with Object B is probable and there is little
reason not to consider the origin of Object D-E during the
same time. Support for this date is based on finds dating to
the 1% century from underwater excavations next to Object
D-E. The same is true for the end of use, as there are again
just rough indicators for the length of use of Object D-E
until the 4 or 5 century AD.

The absence of a vivarium, at both Object B and D-E,
is maybe the result of the strong sedimentation rate under-
water. A fishpond usually accompanies villae maritimae of
the 1% century AD and may therefore be discovered during
further research.”

Although the architecture of Vizula can be compared in
its size to that of Verige Bay, Brijuni,”® which is the largest
and most impressive of its kind in Istria, it does not reach
its variety and level of sophistication. This may be due to
chronological reasons or to the different status of the owner.

The dating of the villae rusticae is likewise difficult. It
is quite possible that villa rustica 1 was overlain by the lat-
er luxury building D-E, as such examples are known from

Istria.”” For the dating of the second villa rustica G, perhaps

75 A summary of the relevant literature can be found in Girar-
pI-Jurki¢ 2013, 51.

76 POHLSANDER 1984, 99.

77 E.g. Verige Bay, Brijuni in JURISIC 1997.

78 Even though the villa in Verige Bay is covered in many differ-
ent publications, the original one by Gnirs 1915 still deserves to be
mentioned, as it provides a large quantity of detailed information not
mentioned in later publications.

79 GNiIrs 1915, 116.

the evaluation of the latest excavation results will provide
new evidence.

A better dating of the individual objects would not only
help to explain their relationship to each other but also con-
tribute to a better understanding of the agricultural use of
Vizula in Roman times. Traces of agriculture can be made
visible through various ALS visualizations which allow us
to enhance features in low relief and therefore to identify
archaeological contexts otherwise not visible. Of special in-
terest is the so-called local relief model,* which highlights
even extremely shallow local terrain variations. The calcula-
tion of relative terrain variations is thereby calculated for the
local neighbourhood (kernel) of each raster element of the
DTM. The size of the kernel is determined by the user. To
be able to identify archaeological structures, the kernel size
is usually set to values between 10 and 25 metres. Large ker-
nel sizes emphasize larger-scaled ‘background’ structures.
Using a large kernel size of 50 m will therefore highlight
general trends in the topography.

In Vizula, the local relief model calculated with a kernel
size of 50 m reveals two different areas (Fig. 24). The area
parallel to the western coast up to a distance between 150
and 200 m inside the peninsula is terraced. This area includes
both villae maritimae as well as Objects A and H (Roman
road). The centre and eastern part of Vizula display a dif-
ferent general topography: it is a topographically smoother
landscape without terracing. The DTM shows parallel lin-
ear structures in the eastern end of the peninsula and shallow
linear banks, which have the same orientation. In the area of
the villa rustica (Object G) plant rows are oriented parallel
with the villa. Towards the north, the plant rows seem to be
bounded by a straight, bank-like structure.

Based on these observations, the central and eastern
area might be interpreted as an agri- or horticultural area.
If it is of Roman origin, then it might indicate a split use
of the peninsula: a representative western part dominated
by villae maritimae and accompanying buildings with out-
looks towards Medulin Bay and an agri- or horticulturally
used central and eastern part with two villae rusticae. This
hypothetical reconstruction, however, needs confirmation

from further research.

5.2. Coastal Changes

During the last millennia, a gentle, slowly progressing
change of the Istrian coastline took place under the influ-
ence of natural factors like sedimentation, erosion and the
continuous rise of the sea level. Anthropogenic factors have

80 Hesse 2010.
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Fig. 24. Calculating a local relief model with a kernel size of 50 m reveals a division of Vizula into two areas,

which might result from a different landscape use (Graphic: M. Doneus).

also exerted their influence on the regional-scale landscape
change, most importantly through agricultural use and the
exploitation of raw materials. In recent decades, building ac-
tivities for the needs of an enormous tourism industry have
caused the most significant changes.

Considerations about the course of the coast in ancient
times have been integrated into Croatian archaeological re-
search for a long time.*! Geological research indicates that
the Adriatic coast from the Gulf of Trieste to southern
Istria has tectonically subsided by about 1.5 m since Roman
times.*? In general, Sanja Faivre et al. 2010% estimate a sea

81 KozLi¢i¢ 1986, Tab. XXI. — A summary of the current literature
can be found in VaccHr et al. 2016.

82 ANTONIOLI et al. 2007.

83 FAIVRE etal. 2010.

level rise of 1-1.5 m for Istria. Erica Florido et al. 2011,%
however, suggest a rise in sea level in Istria since Roman
times of about 1.6 m + 20 cm. These general considerations
are valid for whole regions, but represent only one com-
ponent responsible for coastal changes on local scales. For
Vizula, it would be particularly important to investigate
erosion and sedimentation processes to model the water
depth in Roman times, as it is precisely these forces that
have most changed the underwater topography. The shal-
low water surrounding the peninsula shows thick layers of
deposited sediments, which indicates strong inland erosion.
Stormy SE winds play an important role in this process by
eroding land sediments and transporting them into the sea.

Over time, these processes uncovered the architectural
elements in the intertidal zone, but at the same time buried

84 FLorIDO etal. 2011.
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Fig. 25. Different visualizations of the coastal area based on modelling a lower sea level at—1.5 m (A) and =3 m (B) based on ALS/ALB data

(Graphic: N. Doneus).

submerged parts under a thick layer of deposited sediments.
Marijan Orli¢® mentions that underwater sediments con-
taining archaeological finds are up to 2 m thick and, based
on experience from underwater excavations, it is shown that
withinless than a year up to 5 cm of sediment can be deposit-
ed in the shallow sea. For this reason, a GIS modelled effect
of a changing sea level based on ALS/ABT data can provide
only limited information about the actual underwater to-
pography during Roman times. This is shown very clearly
in Figure 25/A where the sea level is lowered by 1.5 m. The
indication, that today’s underwater topography does not
correspond with the relief during Roman times is visible
especially in the course of the Roman road, which, accord-
ing to ALS/ALB, is situated in the sea. Such visualizations
should therefore only be understood as a tool for improved
presentation and are — without further geoarchaeological
data — not suitable for reconstruction of the sea level chang-
es on a local scale.

Despite all these limitations, some conclusions can be
drawn about the topographic changes on Vizula. The cur-
rent dimensions of the peninsula are about 200-500 m by

85 ORLIC 1995, 67.

600 m (about 24 ha). Today’s narrow land bridge, which is
surrounded to the east and west by shallow, muddy water,
was probably as wide as the peninsula itself during Roman
times. Evidence for this assumption can be found in the po-
sition and course of the Roman road, which today has be-
come completely submerged. Also, the villa of NjeZin vrt,*
which is the nearest known neighbour in the north of Vizu-
la, is partly submerged today (Fig. 23). The oldest burials
from the Burle cemetery from the SW part of the necropolis
(Fig. 4) also lie below today’s sea level.¥

South of Vizula, the coastline towards Medulin Bay was
also different. This 1s relevant both for interpretation of the
building complexes, and for the Roman shipping. Today,
the peninsula of Vizula does not offer a safe anchorage. The
S and SE winds make anchoring impossible during stormy
weather. In Roman times, however, an anchorage was
available, made possible by an underwater land elevation
(Fig. 25/B). This elevation — regardless of whether it reached
abovethesealevel ornot—served asanatural breakwaterand

86 In the beach area and the shallow water several stone walls are
visible, accompanied by small Roman finds.
87 Dzin 2008, 16.
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made it possible to dock at the Roman pier (Object F). This
underwater elevation also explains why the pier was built at
this very spot. Nevertheless, it does not seem appropriate
to speak of a Roman harbour, as protection is inadequate
and the available space for ships is limited. In this sense, it
would be better to interpret the pier as a landing point that
allowed direct access to the villa from the sea. Whether the
sea water was actually as shallow as Mario Jurisi¢® suggest-
ed, allowing only a ‘small’ coastal navigation and boats with
a depth of max. 1 m (about 10 m length), cannot be verified
at the present.

6. Conclusion

The Roman heritage of Vizula is unique among archaeolog-
ical sites in Istria as an unusually high number of architec-
tural remains are not just preserved but also accessible for
modern research. The extension of the Roman architecture
to more than 1 km in length makes it difficult for archae-
ologists to consider every aspect of the site. Furthermore,
the remains themselves are difficult to interpret, as Xavier
Lafon pointed out in 2009: “Are we dealing with a whole or
a part, knowing that the same elements can occur in com-
plexes of a very different nature...”.® In Vizula’s case, this
is particularly true of the submerged architecture, which
presents itself ‘naked’, without any decoration or other in-
dication of function. In addition, it should also be remem-
bered that each villa maritima has its own character. Build-
ing layouts may follow generally accepted rules of fashion,
functionality or the predominant construction technique,
and yet each of these luxurious properties is unique. This
makes it extremely difficult to classify them on the basis of
floor plans alone.

But it is not only the size or the state of preservation
of archaeological features that makes the documentation
and interpretation of Vizula difficult; single archaeological
methods also reached their limits here. Due to the size of
the site, archaeological excavations have limited potential
to advance research at an affordable tempo. Archaeologi-
cal prospection, as efficient as it may be compared to the
excavations, was not always successful due to prevailing
landscape conditions (dense vegetation and terrestrial/un-
derwater soil conditions).

Nevertheless, the experience from Vizula shows thatitis
always beneficial for research when different field methods

88 JuRrISIC 2006, 310.

89 LAFON 2009, 164: “A-t-on affaire 2 un ensemble ou 2 une partie,
sachant que les mémes éléments peuvent prendre place dans des com-
plexes de nature tres différente...”.

are combined. Without the combination of the underwater
and terrestrial research, integrated prospection and the con-
sideration of the topography in the two different habitats,
it would not have been possible to decode the architecture
of Vizula.
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