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The majority of humanity have lived out their lives in a ‘rural’ 
context, and even in our increasingly urbanised world almost 
half of the global population still live in rural areas. In the 
European Iron Age, the vast mass of the population clearly lived 
in small hamlets and farmsteads, and this overarching ‘rurality’ 
is important for understanding these societies. While there has 
been a pronounced focus in recent archaeological research on 
patterns of centralisation and urbanisation, there is a need to 
reincorporate ‘rural life’ or rurality into these discussions of how 
people lived. 

This book is a contribution to the study of rural life in Iron Age 
Europe, collating case studies extending from southern Spain to 
northern Scotland and from Denmark to the Balkans. Papers are 
grouped thematically to open up cross-regional comparisons, 
ranging across studies of buildings, farms – the basic unit 
of Iron Age life consisting of its inhabitants, its livestock and 
associated agricultural lands – to wider settlement patterns 
and land use strategies. The 29 papers in this volume discuss 
the disposition, form and organisation of rural settlements, as 
well as underlying social and economic networks, illustrating 
both the variability between regions, and also common themes 
in cultural, economic and social interactions. 

This volume provides an up-to-date overview of current 
research, presenting new results for the Iron Age specialist as 
well as a wider audience interested in the rich tapestry of rural 
settlement in Europe.
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Chapter 26

A structured Iron Age landscape in the 
hinterland of Knežak, Slovenia

Boštjan Laharnar, Edisa Lozić & Benjamin Štular

26.1 Introduction
The Iron Age of Knežak and its neighbouring regions (Figure 1) is defined on the basis 
of a set of common characteristics as gleaned from the cemeteries, settlements, hoards 
and stray finds recovered across an area extending from the north-eastern coast of the 
Adriatic to the foothills of Snežnik mountain (1796 m a.s.l.) (Guštin 1979; Gabrovec 1999, 
154‑5). The characteristic features of the pre-Roman landscape are the fortified hilltop 
settlements or hillforts, which are often identified today with gradišče or kaštelir place 
names. Investigation of the hillforts in the regions of Kras and Istria (Figure 1) shows that 
they were first inhabited in the Early Bronze Age (Maggi et al. 2017, 59; Hänsel et al. 2015). 
None of the hillforts around Knežak has witnessed large-scale systematic investigations 
and it is therefore not possible to make the same observation.

The chronology of the Knežak hillforts is based on small-scale trial trenching 
conducted decades ago (Battaglia 1927; Urleb 1960) and on stray finds recovered in or 
near hillforts either by chance or by amateurs using metal detectors. These indicate 
the beginning of permanent habitation in the Late Bronze or the transition to the Early 
Iron Age, i.e. towards the end of the 2nd and in the early 1st millennium BC, and a peak 
in habitation, construction and fortification activities during the Iron Age, between the 
9th/8th century BC and the arrival of the Romans in the last decades of the 1st century BC. 
These long centuries of the Iron Age surely bring up numerous questions as to the 
settlement dynamics, relationships between the hillforts, their hierarchy, evolution, use 
and function, as well as the development of the wider hillfort landscape.

The introduction of Airborne Laser Scanning (ALS, also known as LiDAR) technology 
to archaeology has opened up the hillfort landscape to study. The striking density of 
archaeological features at Knežak hillfort landscape contains cairnfields, banks and 
linear earthworks, enclosures, linear boundary earthworks and hollow ways. The hillfort 
landscape is not the result of a single event, but rather a palimpsest of multi-period 
activity. Our research has shown that we may reliably date this activity to the Late Bronze 
and in particular the Iron Age. The Knežak study area thus represents a unique landscape 
document that offers an insight into the late prehistoric field distribution and land use.

In D.C. Cowley, 
M. Fernández-Götz, 
T. Romankiewicz & 
H. Wendling (eds). Rural 
Settlement. Relating 
buildings, landscape, and 
people in the European Iron 
Age (Leiden 2019: Sidestone 
Press): 263-271.
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26.2 Methodology
One area of archaeological prospection that has been 
revolutionised by the development of ALS applications 
in archaeology is the capacity, with the appropriate 
data, to create high resolution digital elevation models 
(DEMs) under dense forest canopy (Doneus & Briese 
2008; Lasaponara et al. 2011, 2061‑70). For the Knežak 
study area we used data acquired in 2014 and 2015 
within the nationwide aerial laser scanning of Slovenia 
(©ARSO, Slovenia). This approach has provided a detailed 
view of the micro-topography of the 12 km2 densely-
forested Knežak study area, developed through the 
following workflow: data processing, data visualisation 
and interpretation. In the first step, the ALS point cloud 
data was processed and optimised for archaeological 
interpretation with the processing approach developed 
specifically for the Slovenian raw ALS data (Štular, Lozić 
2016, 157‑66; cf. Triglav-Čekada et al. 2016). Point cloud 
filtering and classification approach has been designed 
to extract optimal archaeological information from raw 
Slovenian ALS data. The resulting point cloud ground 
data was interpolated into a high-resolution DEM with 
a 0.5 m x 0.5 m spatial resolution (Štular & Lozić 2016, 
162‑3). Next, the DEM was visualised using several well-
known visualisation methods (cf. Štular et al. 2012; Kokalj 
& Hesse 2017) and an additional custom method based on 
the standard deviation of elevation (cf. Lindsay et al. 2015). 
Finally, advanced image fusion techniques (cf. Zhang & 
Huang 2015, 6828‑61) were used to create visualisations 
suitable for fieldwork and publication (Figure 2). This 
technique was used in order to increase visibility and 

to enhance the detection of archaeological remains. The 
resulting visualisations were used in a GIS environment 
for interpretative mapping. Aerial photographs from the 
1950s to 2015 and a cadastral map from 1828 were also 
used to inform mapping. Archaeological features were 
mapped at a scale of 1:2,000 to an accuracy of 10 cm as 
points, lines and polygons, each with essential metadata 
such as the visualisation used, feature type, confidence 
level, and name of interpreter, attached. Selected features 
were then excavated to further explore their character, in 
a programme of work that is ongoing.

26.3 Survey Results and Dating Evidence
While there is a wider landscape study underway, this 
paper will focus on the survey results from the hillfort 
at Gradišče above Knežak (Figure 2 a & Figure 3) and its 
territory (Figure 2 and Figure 4). Perhaps the most striking 
archaeological evidence at Knežak plateau (600‑750 m a.s.l.) 
is the density of archaeological features beyond the hillfort 
rampart. These features are cairnfields, banks and linear 
earthworks, enclosures, hollow ways and linear boundary 
earthworks. Dating the mentioned archaeological features 
at the current stage of the research is challenging. From 
the body of evidence already available a general picture of 
the chronology can be painted, albeit with broad strokes.

26.3.1 Hillfort
The Knežak hillfort (Figure 3) is well preserved and has a 
double rampart (Figure 3 a, b), an annexe (Figure 3 c), three 
open squares (Figure 3 d-f) and at least 49 buildings with 
109 or more individual building-parts, most likely rooms 

Figure 1: Location of the 
study area.
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(average building size 195.3 m2, average building-part size 
37.7 m2). The entrance is in the south and is visible as a 
break in the inner and outer ramparts.

The chronology of the hillfort is based on the stray 
finds recovered by chance or by amateurs using metal 
detectors, as well as on the trial trenching performed 
in the 1920s and 1950s. These date the beginning of 
permanent habitation to the Late Bronze or the transition 
to the Early Iron Age, i.e. towards the end of the 2nd and in 
the early 1st millennium BC. Having said that, it is not clear 

whether the stonework ramparts built in the drystone 
technique coincide with these early habitations. The 
hillfort witnessed its peak in habitation, construction and 
fortification activities during the Iron Age, between the 
9th/8th century BC and the arrival of the Romans in the last 
decades of the 1st century BC. According to small finds (e.g. 
numerous brooches and coins) the hillfort continued to be 
occupied after the arrival of the Romans and the parallels 
of contemporary hillfort architecture in the neighbouring 
Kras region (e. g. Mušič 1999, 356‑70) moreover show 

Figure 2: a) Gradišče above Knežak hillfort; b) & d) linear earthwork boundaries; c & e) enclosures; f) Obroba hillfort; g) 
Gradišče at Čepna hillfort; h) Šembije intermittent lake; i) cairn excavated in 1950s and the adjacent location of the 2016 
excavation; j & k) high and post-medieval ploughing. Advanced image fusion visualization, see text.
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that the interior layout of the hillfort, with its remains of 
buildings, squares and streets, was modified during the 
last habitation phase dated to the Late Roman period.

26.3.2 Cairnfields
There are four cairnfields and several dispersed cairns 
discernible on the Knežak plateau. The closest to the 
settlement is the loosely clustered Cairnfield a with 72 cairns 
(Figure 4 a) that are adjacent to, but also interspersed with 
banks and linear earthworks. Further south, Cairnfield b 
with 164 cairns is the largest and boasts some of the largest 

cairns measuring up to 7.5m across (Figure 4 b) that are 
partially interspersed with rectangular enclosures. West 
of it is Cairnfield c comprising 53 of the smallest cairns 
(Figure 4 c). Southwest of the hillfort is Cairnfield d with 123 
similarly sized cairns (Figure 4 d). At the southern end of the 
plateau there are also two small cairn groupings (Figure 4 
e). Cairnfields are located on gentle predominantly south 
facing slopes (average 10.85 degrees)  – both factors that 
predispose agriculture in this particular environment. 
There is an absence of cairns at the bottom of the valley, 
which may be the result of destruction through intensive 

Figure 3: The Gradišče above Knežak hillfort: a) outer ramparts; b) inner ramparts; c) annex; d – f ) open square spaces. 
Advanced image fusion visualization, see text.
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arable farming practised here from the medieval period to 
the recent past (Figure 2 j). The cairnfields are interspersed 
with banks and linear earthworks (Figure 4 f and features 
marked in grey).

At least two of the cairns have been excavated so far. 
One of them was among the largest cairns of the site and 
investigated in the 1950s (Figure 2 i), yielding small shards 
of exclusively prehistoric pottery of the kaštelir type 
(Urleb 1960, 284). During our non-invasive field survey, we 
examined the cairns and documented pieces of kaštelir type 
pottery in several holes left by uprooted trees. This type of 

pottery, usually unearthed in a very fragmented state, is 
common on the prehistoric hillforts in SW Slovenia and can 
only broadly be dated to the Late Bronze and Iron Ages.

Apart from those at Knežak, several very similar 
cairns have been excavated in SW Slovenia from the 
second half of the 19th century onwards. Up to now, they 
were believed to be burial mounds. Excavators unearthed 
no graves, but consistently reported on dispersed shards 
of prehistoric pottery, burnt earth and in some cases 
charcoal (Müllner 1880, 23; Urleb 1974, 74‑5; Osmuk 1988, 
196‑7; Turk 1994). The pottery shards date exclusively to 

Figure 4: The Gradišče above Knežak hillfort territory: a – e) cairnfields; f & g) linear earthworks – possibly terracing; 
h) enclosure; i) rectangular enclosures; j – m) hollow ways; n) funnelled way.
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the Late Bronze and Iron Ages, which is consequently 
also the date for the cairns. Our investigations have 
confirmed these findings and also yielded no later 
pottery (Roman, medieval). The cairns at Knežak, but also 
at other sites in southwest Slovenia, are located in a karst 
and predominantly sub-Mediterranean environment, on 
slopes and plateaus covered by a thin layer of soil and 
with the bedrock lying at shallow depths. The soil here 
was never ploughed and manured. The agricultural 
activities of the people living in the hillforts, either in late 
prehistory or in the Roman period, were limited to the 
thicker and more fertile soils in the dolinas (Slapšak 1995; 
2003; Novakovič & Simoni 1997), while the high and post-
medieval ploughing took place in lowland areas and was 
connected with the beginnings of the present-day villages 
dating back to the 11th/12th century AD.

26.3.3 Banks and linear earthworks
Banks and cairns are represented in approximately 
equal shares in Cairnfields a and b, cairns represent 
a minority in Cairnfield c and a marked majority in 
Cairnfield d (Figure 4). An area between Cairnfields a 
and c is occupied solely by banks perpendicular to the 
slope (Figure 4 f ), which appear to be more structured, 
i.e. parallel or perpendicular to each other, than others. 
Close to the hillfort is an area of just over 133,000 
m2 enclosed with and divided by parallel banks in a 
manner reminiscent of a field system (Figure 4 g); the 
parallel earthworks are perpendicular to the gentle 
slope (average 5.77 degrees). East of this is a kidney-
shaped enclosure (Figure 4 h) devoid of any features or 
finds and separated from the hillfort by a hollow way 
and by rough terrain (Figure 2). A group of rectangular 
enclosures (Figure 4 i) represents the easternmost 
features on the plateau that are situated on steeper 
slopes (above 10 degrees). Another group of enclosures 
is intersected by a funnelled way (Figure 4 n).

Several banks and linear earthworks, which were 
partly damaged by modern forestry works, and produced 
shards of the kaštelir type prehistoric pottery, have been 
examined. One of the banks (Figure 5) has recently been 
trial trenched and positively identified as anthropogenic 
in origin as its central layer consisted of medium- and 
small-sized stones mixed with earth. The deposit also 
revealed the odd shard of the kaštelir type prehistoric 
pottery. An important find there was a Roman footwear 
hobnail discovered in a layer superimposed on the 
earthwork, which supports our assumption of the bank 
being contemporary with the prehistoric occupation of 
the hillfort.

26.3.4 Linear boundary earthworks
A short double earthwork (Figure 2 b) is blocking the 
natural bridge that crosses the precipice and delimits the 

territory to the neighbouring hillfort on Gradišče at Čepna 
(Figure 2 g). The earthwork closer to the Knežak hillfort 
terminates in the west in a small enclosure (Figure 2 c). A 
significantly longer linear boundary earthwork (Figure 2 
d) delimits the territory to the south and east. At its south-
western end, it terminates in a small enclosure (Figure 2 
e;), while at its northern end is oriented towards the 
hillfort on the Obroba hill (Figure 2 f).

The linear boundary earthworks have never been 
trial trenched and we have no reliable data as to their 
dating, though they do seem to be remnants of the hillfort 
landscape. We can trace the modern land division on 
cadastral maps from the early 19th century onwards; 
it is identifiable on the ground as a system of drystone 
walls that are not constructed with respect to these linear 
features and clearly follow a different logic. The longer 
linear boundary earthwork (Figure 2 d) is connected at 
both ends to an oval enclosure, one of which represents 
the hillfort on the Obroba hill from the Late Bronze 
and Early Iron Ages (Turk 1996, 109‑10; Bratina 2006, 
72‑3). Ploughing destroyed a section of its southern part 
(Figure 2 k). It seems that the linear boundary earthwork 
was a poorly visible and overgrown ruin already when 
the medieval and post-medieval fields were created 
(present state: approx. 4.0 m across and 0.25‑0.30 m high) 
and did not have any bearing on the human activities of 
the day.

26.3.5 Hollow ways
The most prominent hollow way leads to the hillfort from 
the southwest, along its eastern rampart and then forks: 
the short northwest way leads to the water spring and the 
northeast way traverses the steep slope in the direction of 
the Obroba hillfort (Figure 4 j). At both ends, the traces of 
the hollow way are lost in the arable fields of the valley 
bottom.

There are other paths that we deem contemporary 
with the hillfort landscape based on the relationship with 
other features, more precisely based on the fact that these 
pathways do not cut banks and linear earthworks, but 
rather that the banks and linear earthworks are positioned 
so as to leave empty space measuring 17 m or more on 
each side of the pathways (Figure 4 k-m; l). It would appear 
that the main supra-local south-north route forks just 
south of our study area, creating two pathways (Figure 4 
j, k) connected by a local communication (Figure 4 l). The 
rest of the pathways (Figure 4 m, n) would appear to be 
local communications.

The dated cairns and a bank in turn help us to 
determine at least some of the pathways as contemporary 
as well, because at the minimum four of the paths (Figure 4 
j, l, m, n) are fully incorporated into the cairnfield and 
banks landscape, i.e. the latter was shaped so as to make 
room for the paths.
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26.4 Concluding remarks
The ALS data have revealed numerous traces of the field 
system of the hillfort Gradišče above Knežak, surprisingly 
well-preserved archaeological features that include 
cairnfields, banks and linear earthworks, enclosures, 
hollow ways and linear boundary earthworks.

In a seemingly confusing mass of archaeological 
features there is order in the disposition and location of the 
differently sized groups of cairnfields and in the differently 
shaped banks and linear earthworks. The features appear 
to be complementing and upgrading each other. Paths are 
cleverly positioned to lead among the features and into 
the main line of communication below the hillfort. The 
features form a cohesive hillfort landscape and represent 
the remains of land use and field distribution. They are 
believed to be what remained of the field system that 
was created, used, managed and clearly delimited with 
linear boundary earthworks. In the north, the system is 
bordered by a double linear boundary earthwork adapted 
to the uneven terrain (Figure 2 b), in the south and east 
by a boundary earthwork connected with an enclosure 
(Figure 2 e) of a prehistoric appearance and with the Late 
Bronze and Early Iron Age hillfort at Obroba (Figure 2 
f). The Knežak hillfort landscape was not created in a 
single campaign, but is rather the work of generations of 
inhabitants; we can view it as a palimpsest of multi-period 
activity. The collected archaeological evidence suggests 
this activity spans late prehistory. The main indicator 
for such dating is the shards of the kaštelir type pottery 
unearthed during excavations and field surveys of some of 
the cairns, as well as banks and linear earthworks. Later 
finds, from the Roman and the Middle Ages, are absent. 
However, the hillfort itself was inhabited until the late 
4th century AD, indicating that the hillfort field system or 
at least part of its features were still in use in the Roman 
period. The period after the decline of the hillfort (late 
4th/early 5th century) and up to the 11th/12th century AD, 
when the present-day villages in the lowland begin to take 
shape, has yielded no archaeological or historical data. 
The beginnings of these villages can be inferred from 
documents on the construction and later development of 
the churches, but also the creation of the lowland fields 
connected with ploughing using the heavy plough from the 
11th/12th century onwards. The plateau holding the hillfort 

above Knežak (600‑740 m a.s.l.) with poor and shallow 
soils is unsuitable for heavy ploughing; there were no 
fields on the plateau at this time, only pastures and forests 
of the people living in the lowland villages. This is also the 
reason why the hillfort field system survived as well as it 
did, as fossil landscape from the time when the hillfort was 
inhabited. The available data have not, however, revealed 
the exact types of agricultural activities connected with 
the features of the field system.

The recent excavation of a bank (Figure 5) revealed 
individual stones laid in an upright position. The stones 
were interlaced with soil, i.e. stones and soil were found 
alternately over and under each other, as if woven together. 
This is evidence of this not being a simple clearance cairn 
where stones would be heaped into a pile and the soil 
would subsequently form from e.g. decaying tree leaves in 
the empty spaces between the stones.

The current working hypothesis is that the banks, 
linear earthworks and cairns were constructed with the 
aim of fostering the growth of certain types of plants 
(hoe farming) or agroforestry. These earthworks indeed 
compensate for two of the main shortcomings for 
agriculture on the Knežak plateau: very shallow soils and 
proneness to summer drought. Concentrating soil into 
earthworks creates more room for root systems and stones 
help retain soil moisture. This effect is clearly visible on 
the aerial photographs showing cairns overgrown with 
healthy grass in the time of summer drought. On the 
other hand, the system of enclosures with funnelled and 
enclosed pathways suggests manipulation of herds of 
grazing animals.

The remains of the linear boundary earthworks are a 
unique monument without parallels in the wider area of 
central Europe, and presumably represent the boundary 
of the territory of the Knežak hillfort community. Parallels 
can be found in Dalmatia, Croatia (cf. Chapman et al. 1996) 
and farther away in Western Europe, mostly in Great 
Britain (e.g. Oswald 2011), where such earthworks delimit 
the areas of certain activities rather than the territories of 
individual communities (Johnston 2001).

Such boundaries are physical evidence of a territorial 
organisation of the Iron Age communities living in the 
area. This is particularly true of the area of Knežak where 
the landscape is very well preserved and affords an insight 

Figure 5: A section of the linear earthwork excavated in 2016.
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into its structure in late prehistory. The hillfort territory 
is delimited by precipices on the northern and western 
sides, while the remaining sides are encircled with 
linear boundary earthworks. The Knežak case study can 
therefore serve as a starting point for future verifications 
of the numerous theoretical models for delimiting the 
Iron Age communities that have been proposed in the past 
decades, but could not be verified by material evidence 
(Slapšak 1995; Novaković 2001; Bintliff 2014).
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