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Early MEdiEval Hillforts

Comments on the Construction and Lifespan of Fortifications Based  
on Modern Reconstructions in Modrá near Velehrad 1

L u d ě K  G A L u š K A

For a long time, the issue of early medieval hillforts attracts the great attention of both researchers and the lay public. 
The paper discusses questions related to the determination of the lifespan and functionality of wood-soil fortifications 
of early medieval hillforts. the paper builds on our experiences gained during nearly twenty years of observations at 
the archaeological open-air museum in Modrá near Velehrad in Moravia, Czech Republic. We compare our findings 
with other archaeological open-air museums and research concerning fortifications. The paper presents older as well 
as the most recent reconstructions of fortifications built in Modrá between the years 2020 and 2021. Those construc-
tions are then compared with similar fortifications recently reconstructed on the Bojná-Valy hillfort near Topoľčany in 
Western Slovakia. Finally, we briefly discuss several questions concerning hillforts and their fortifications in the Great 
moravian times (9th c.).
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For a long time, early medieval strongholds in 
Central attract the great attention. Very early – for 
example, at St. Kliment near Osvětimany in Moravia 
already in the 17th c. – the fortification ramparts were 
considered a ‘treasure’. unfortunately, this kind 
of ‘treasure hunt’ is still popular today. only the 
methods have changed. We can only hope that it is 
motivated by an honest interest in the strongholds, 
fortifications and by the fact that many of the sites 
still hide some of their secrets. in the cadastre of 
the village of Bojná, the phenomenon is certified 
by the presence of several hillforts where research 
and discovery are permanently and unmistakably 
linked with karol pieta. only in recent decades, 
hillforts and their fortifications were discussed in so 
many monographs, scientific papers and chapters in 
books that it would take too much time and space to 
mention them all here (e.g. Dresler 2011; Galuška 2017, 
85 – 92, 133 – 155; Henning/Ruttkay 1998; Hulínek 2008; 
Jenčík/Struhár 2015; Kouřil/Procházka et al. 2018; Lu-
tovský 2006; Mazuch 2014; Procházka 2009; Šalkovský 
2015). among other things, the publications show 
how our cognitions – for example concerning the 
hillforts chronology – have evolved compared 
to what we knew in the 1980 s (Poulík 1988; Šolle 
1984; cf. Henning et al. 2017; Lutovský 2009; etc.). in 

the paper, we will try to answer several questions 
concerning the construction and lifespan of forti-
fications in the 9th c. as well as the feasibility and 
durability of modern hypothetical reconstructions 
of fortifications. The present considerations are 
based primarily on our experiences with 1) the con-
struction and almost twenty years of use of recon-
structed wooden fortifications in the archaeological 
open-air museum in modrá near velehrad and the 
comparison between the fortifications on other sites 
in moravia and slovakia and 2) the reconstruction 
of fortifications from uherské Hradiště-Rybárny 
and Staré Město recently performed in Modrá and 
their comparison with contexts and reconstructions 
on the Bojná I hillfort.

hypothetic reconstructions  
oF FortiFications  

at the archaeological open-air 
museum in moDrá near velehraD 

BeTWeeN 2003 ANd 2011

the beginnings of the archaeological open-air 
museum in modrá near velehrad (Fig. 1), close 
to uherské Hradiště, reach back to 2003 and 2004 
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(Galuška 2005). the village of modrá built the mu-
seum near a historic monument – the foundations 
of the early medieval st. John’s church, a site known 
as ‘díly u Božího syna’ and its hypothetical recon-
struction from 2000 – on a southern slope oriented 
towards a route leading to Staré Město-Velehrad. 
Before the reconstruction, the site has been investi-
gated by archaeologists who discovered settlement 
features and graves from the great moravian times. 
some of the features, for example, underground 
storage pits, were reconstructed and made available 
to the visitors. consequently, it is not true that the 
open-air museum in modrá has been established 
‘in the middle of nowhere’ (Makýš 2014, 166). Most 
of the constructions, however, are hypothetical in-
terpretations of well-preserved archaeological finds 
from Staré Město, uherské Hradište and Ostrožská 
Nová Ves, ‘imported’ to Modrá. Based on the 
knowledge about the urban structure of the great 
Moravian Staré Město, the reconstructions were 
purposefully group in thematic quarters represent-
ing, among others, manufacturing, settlement and 
farming, and sacral or power-related facilities. the 
archaeological open-air museum presents a ‘great 
Moravian fortified settlement’ – i.e. a stronghold. 
The first significant development of the museum 
took place in 2011 and included the construction of 
a stone-mortar baptistery, watchtower and a long 
wooden palace-like building. most recently, ten 
years after the first development, we added forti-

fications with a front stone wall and an adjoining 
tower and gate (see below).

in the beginning, in 2003, the archaeological 
open-air museum included three fortifications. All 
of them were built of undried debarked oak poles. 
the construction process included both traditional 
and modern methods and, thus, is not an example of 
experimental archaeology (e.g. Malina 1980; Popelka 
2000). no chemical or physical measures were used 
to protect the wood (Makýš 2003, 208; 2014, 36 – 44). 
The first fortification built was a wooden wall made 
of poles – a palisade. It is an old-time fortification 
type. together with a moat, it was used, for example, 
as an element of defensive structures around a set-
tlement dating back to the first half of the 9th c. in 
Staré Město ‘Na Valách’ (Galuška 1997). the second 
fortification was a shell structure built of wood and 
clay reconstructed based on a description of the first 
type of external fortifications around Staré Město 
– the so-called christin’s rampart from about mid-
9th c. (Galuška 1998, 345; 2017, 137 – 139; Hrubý 1965, 
217 – 219, fig. 68). The third and the most complex 
fortification was a wooden double gate with two 
towers at the sides (Fig. 2). It was modelled on find-
ings of archaeological research of the second type of 
external fortifications in a place where the Salaška 
stream flowed into the premises of Staré Město.

technologically, the wooden palisade wall was 
the simplest construction. it was built of round poles 
(diam. of 15 – 20 cm, height of 250 cm) – sharpened 

Fig. 1. modrá. view of the archaeological open-air museum. in the background, on the left the velehrad monastery and 
the Chřiby mountain range.
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in the upper part and flat at the bottom. The bottom 
part was gently charred up to 50 – 60 cm and then 
placed in a ditch filled with fresh concrete. After-
wards, the poles were fixed with smaller stones. The 

entire construction resembled ‘concrete shoes’. tips 
of the poles were all 220 cm above the surrounding 
terrain covered with flat stones mixed with mortar. 
The palisade was about 17 m long and ended at the 
northern tower of the gate.

Wood-soil shell fortifications consist of two 
combined, parallel palisade walls spaced about 
100 cm apart. The outer – or front – wall was higher 
and consisted of a single row of round poles (pali-
sade) – 270 cm high and 20 – 25 cm wide. Poles were 
embedded using the same method as in the case of 
the simple wooden palisade wall. The only differ-
ence was that on the inside of the wall, there were 
larger stones that served as additional support of 
the poles. All poles were 220 cm high. The inner, 
rear retaining wall was shorter and consisted of 
poles of 10 – 15 cm in diameter and 150 cm in height. 
the upper ends of the poles that remained above 
ground – 100 cm high – were cut flat. Lower ends 
were sharpened and dug into the ground up to 
50 cm. On the back, the rear wall was supported 
with additional transverse poles. the space between 
the walls was filled with soil. The soil surface was 
covered with finer stones. The shell fortifications 
were about 20 m long and ended at the southern 
tower of the gate.

until 2021, the wooden double gate with two 
towers (Fig. 2) was technologically the most complex 
construction in the archaeological open-air museum 
in Modrá. Square towers – with 300 cm long sides – 
are supported by four oak poles and four further 
poles placed in-between that are 600 cm high and 

Fig. 2. modrá. the wooden double gate with two towers.

Fig. 3. modrá. oak poles of the entry tower embedded in concrete twenty years after construction with legible traces of 
rain water effects.
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about 40 – 45 cm wide. uncharred lower parts of the 
poles were fixed in concrete beds up to 70 cm. up to 
250 cm above the surrounding terrain – just below 
the first level – the towers are covered with vertical 
20 – 30 cm wide half logs. In the upper part, up to 
100 cm above the floor level (i.e. about the level of 
an adult person’s belly), the shell is formed of tightly 
fixed spheres. On the front and from the sides, the 
shell is additionally strengthened by vertical planks 
with openings for archers. the towers are covered 
with four-sided roofs made of chipped shingles. 
Both towers are combined with a thatch-covered 
corridor stretching over the gate. the original pur-
pose of the construction was to strengthen a weak 
point in the fortifications – there was a stream 
flowing between the towers, i.e. through the gate. 
in modrá, the gate serves as an entrance for visitors 
and provides a view of the countryside.

it is well known that wooden elements such as 
those used in the above-mentioned constructions 
are gradually damaged by weather conditions, 
therefore it is not possible to preserve them indefi-
nitely. some of the damages are caused by climatic 
changes throughout the year other by biological 
factors. Those adverse effects became visible in 
Modrá after four – six years. After two further years, 

the scope of the damage was so extensive that the 
fortifications could not function properly any more. 
Consequently, in the first quarter of 2011, we were 
forced to dismantle the constructions. apparently, 
the greatest error we have made was to embed the 
oak poles in soft concrete (Fig. 3) or a ditch filled 
subsequently with concrete or fixing the poles 
with stones (Fig. 4). When the stones were hard 
rocks, the wood was better preserved than when 
the stones were soft and absorbed more humid-
ity. In general, we can conclude that wood fixed 
in impermeable concrete absorbed more water. 
consequently, external layers (sapwood) of the oak 
poles – 20 – 25 cm – started to decay already during 
the first 4 – 6 years after the construction. The same 
process could be also observed just above the soil 
level. this, in turn, caused that decayed and nar-
rower poles became shaky, less stable and pose 
a considerable threat to the visitors. We are aware 
that our findings are inconsistent with experiences 
gained in slovakia. For example, according to o. 
Makýš, the lifespan of poles fixed with concrete was 
doubled when compared to poles embedded only 
in soil – about 20 – 30 years compared to only 10 – 15 
years, respectively (Makýš 2014, 27). Furthermore, 
researchers from the university of Žilina found that 

Fig. 4. modrá. oak poles of the palisade embedded in 
crushed stones.

Fig. 5. modrá. oak poles of the palisade: on the left well 
charred, on the right improperly charred.
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after 12 – 13 years, poles fixed in concrete on the peak 
of havránok above liptovská mara still contained 
at least 70 – 80% of healthy matter (Makýš 2018, 128). 
it seems that the inconsistencies could be caused by 
different natural conditions and the type of wood 
used. While in modrá we have used deciduous 
oaks, on havránok the researchers used larch (Larix 
decidua) or, more generally, conifer trees (Fig. 5).

Another interesting finding from Modrá is that 
undried, debarked oak poles with fully charred 
sapwood – 20 – 25 cm diam. – that were embedded 
between large stones can be used for 15 years or 
even longer. When similar undried and uncharred 
or only slightly charred poles with sapwood were 
embedded between (or fixed with) stones, their 
lifespan shortened to only eight – ten years. dried 
poles with similar characteristics were consider-
ably damaged after only six years and required 
replacement in the next two years. We should also 
add that in many cases, the poles were subjected to 
adverse weather conditions. generally, our data are 
consistent with other experimentally obtained data 
(Makýš 2014, 201; also, Dresler 2011, tab. 7). however, 
our view concerning the efficiency of charring as 
a wood preservation technique is inconsistent with 
previous findings. In the past, the technique has 

been used so that ‘the charred layer together with 
the layer of resin on the surface protected the wood 
from decomposing’ – with the reservation that the 
technique is not very efficient (Makýš 2014, 34). in 
modrá, we found that if the wood was charred only 
on the surface, the technique, indeed, was not very 
efficient in preserving it. Sapwood is often infected 
by wood-destroying insects or fungi. therefore, we 
decided to experiment with charring the poles more 
intensely and remove also sapwood or burning it 
deep to heartwood (Fig. 6; 7). First, we light a fire 
on a flat surface of about 200 × 70 cm. The fire was 
maintained until we obtained a layer of red-hot 
charcoals. subsequently, we placed tips of poles 
in layers (up to 3) on the charcoals and added fuel 
to maintain sufficient and constant heat around 
the poles (neither too high nor too low). the poles 
were charred 8 – 12 minutes on one side and then 
max. 10 minutes on the other side. generally, the 
process did not exceed 20 minutes (see Dragoun/
Protiva/Zelenka 2014, 25)2. it is worth mentioning 
here also another of our experience with charring. 
it concerns the question of water that drips down the 
poles and significantly reduces the poles lifespan. It 
is believed that wooden gutters can be a solution al-
though they do not extent the wood lifespan (Makýš 

2 In the open-air museum in Villa Nova uhřínov, however, the procedure was different: four planks were placed vertically in 
a ditch for 8 minutes with the fire burning in the centre.

Fig. 6. Modrá. Charring lower parts of oak beams.
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2014, fig. 2: 1: 5). Preparing wood in Modrá, we used 
experiences of the old masters. During frosts, we 
took larch that rested one month on a slope, trunk 
up and branches down the slope. then bark and 
branches were removed and grooves carved using 
chisels and axes (Fig. 8). at this point, however, we 
decided to modify the traditional process and use 
a gas burner. Burning a three-meter long groove 
took about one hour (100 cm/20 minutes). using 
hooks and branches we have placed the gutter 
below the roof (Fig. 9), where it is functioning very 
well already for 5 years without any repairs. Based 
on all these, we can conclude that in modrá, deep 
charring proved to be an efficient technique of 
preserving poles.

in 2011, all palisade walls, as well as the wooden-
soil shell construction (Fig. 10; 11), were replaced. 
all concrete elements were removed because they 
proved to be useless. instead, we dug ditches 
(60 cm deep) filled with a 10 cm thick layer of 
stones. subsequently, we put deeply charred poles 
(250 cm high/20 – 25 cm diam.) on the stones and 
covered them with the next layer of stones. the 
construction of the front wall of the new shell for-
tification was similar. The only difference was that 
it consisted of a double row of poles. the solution 
allowed strengthening the wall in terms of statics 
and defensive characteristics. the poles used were 
20 – 30 cm in diam. all. Half of the poles were 270 cm 

high. The other half was higher – 350 cm. Conse-
quently, in the upper part, the wall is ‘corrugated’: 
about 70 cm wide higher sections alternate similarly 
wide shorter sections, consisted of 7 – 9 poles each. 
all poles are pointed at the top. however, although 
sharpened shorter poles are not fully consistent 
with the contemporary military tactic (Unger 2008, 
178), sharpening extends the poles lifespan. Dur-
ing the reconstruction, we have also repaired the 
rear wall of the shell fortification. Now, it consists 
of 5 – 10 cm thick poles placed horizontally one 
on top of another. on the outer side, the poles are 
supported by vertical, 100 cm high poles spaced 
about 60 – 80 cm apart. Along the inner sides of the 
walls, there is a layer of fine stones that facilitate 
water drainage. additionally, the stones separate 
the wood from soil that fills the space between the 
front and rear wall of the fortification. The surface 
of the embankment remained untreated and is now 
overgrown with grass. the embankment is a natu-
ral feature that significantly prevents water erosion 
caused primarily by rains (Makýš 2018, 128). in 2012, 
this construction was used during the filming of 
battle scenes for the television movie ‘Cyril a Metoděj 
– apoštolové Slovanů’ (directed by p. nikolaev). in 
2016, it became a stage for a three-part docu-drama 
‘Slyšte, Slované’ (directed by M. Petřík). It remains 
a part of the archaeological open-air museum even 
though numerous vertical poles of the rear wall and 

Fig. 7. modrá. Well charred lower parts of an oak pole.
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Fig. 8. Modrá. details of a charred wooden gutter.

Fig. 9. Modrá. A wooden gutter and its attachment to the lower part of the roof.
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Fig. 10. modrá. a palisade wall surrounding the archaeological open-air museum with well charred oak poles embed-
ded in crushed stones.

Fig. 11. Modrá. The palisade back sides of the shell fortifications, reconstruction of the so-called Christin’s wall.
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some poles of the front wall show traces of activities 
of wood-damaging factors. interestingly, the same 
type of shell construction – built in line with the 
original reconstruction design from Staré Město – is 
planned to be erected as part of the reconstruction 
of the Great Moravian manor in ducvé-Kostolec 
near Piešťany in Western Slovakia (Grznár/Gregorová 
2018, 144 – 146).

so far, the towers, as well as the entrance gate to 
the archaeological open-air museum in modrá, have 
not required any repairs. the entire construction is 
still sufficiently stable. Rainwater, however, harms 
its lower parts. after dripping from the roof onto 
the surrounding mortar-stone floor, the rainwater 
sprays poles and the shell that soaks up to 60 cm 
over the ground. At the floor level, thus, sapwood 
had already decayed – only the heartwood re-
mained. Finally, due to various chemical processes, 
the wood changed colour into grey and, thus, looks 
old (Žák/Reinprecht 1998). nevertheless, after nearly 
twenty years, the towers are still stable and solid.

in 2011, another construction was built in modrá: 
a 1,300 cm high, square, three-storey watchtower 
(Fig. 12). the tower rests on four massive corner 
poles (50 cm diam. in the lower part) and four fur-
ther poles placed in-between. generally, the tower 

is supported by eight 1,100 cm high timber stakes 
made of larch. all poles are combined with iron 
belts. additionally, the tower walls are strength-
ened with mortared stones between the poles 
on the ground floor. The construction is covered 
with a four-sided (hipped) roof made of spruce 
shingles. the cladding consists of four vertical 
half logs with openings for archers. The top floor 
lacks cladding and thus offers a nice view of the 
surrounding countryside. such high and heavy 
constructions pose a great stability challenge to 
prevent the building from collapsing or sliding. at 
present, the tower is stabilised by massive iron pins 
fastened in the centre of each supporting pole and 
fixed in a concrete bed. Foundations of the poles 
are not put directly in the soil; thus, the negative 
effects of wood-damaging factors are limited. 
however, the disadvantage of this solution is that 
the spot requires ‘a cover’, for example, lined with 
stones. the tower stands on the highest spot in 
the archaeological open-air museum and serves 
primarily as a viewpoint.

hypothetical reconstructions 
oF FortiFications  

at the archaeological open-air 
museum in moDrá near velehraD 

in 2020 anD 2021

The most distinctive fortification construction in 
modrá is the rampart with stone front wall, wooden-
soil construction and rear retaining wall. the for-
tification was built in 2020 and the first half of 2021 
(Fig. 13; 14). it is a hypothetical reconstruction of 
fortifications discovered during research in uher-
ské Hradiště-Rybárny (Galuška 2006; cf. Procházka 
2009, 219 – 221). The original construction was part 
of the outer fortification system of the Staré Město – 
uherské Hradiště agglomeration (Veligrad) and was 
built at the end of the 9th c. in the final phase of the 
existence of the great moravian state (Galuška 1998; 
2017, 135 – 139). The front dry-stone wall was 200 cm 
wide at the wall foot. the rampart – marked with 
a palisade stretching along the inner wall and the 
retaining wall at the rear of the fortification – was 
630 cm wide with 700 cm retaining poles. The total 
width of the construction was, thus, 900 cm. In the 
space between those two walls, there were found 
remains of transverse beams aimed transversely 
towards the fortification. There were also traces of 
beams laid parallel to the fortification. Therefore, 
it seems likely that either 1) the fortification core 
consisted of wooden chambers filled with soil or 
2) there were only transverse tie beams that linked 
the rear wall made of poles with the front wall or 

Fig. 12. modrá. the watchtower with stone foundations and 
wooden constructions made of red spruce.
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Fig. 13. Modrá. The archaeological open-air museum and its new landmark – fortifications with a stone wall 
(photo by M. Kovářík).

Fig. 14. Modrá. The gate, defensive tower and fortifications with front stone wall, front view.
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with the front stone wall or 3) the construction 
combined both of those solutions – i.e. chambers 
and transverse tie beams (Procházka 1990, 293, 
296). The pits discovered on site had flat bottoms. 
The poles were put inside the pits and fixed with 
stones. in some cases, the stones were arranged in 
a form of a wreath around a beam. it has been also 
mentioned that inside the fortification – in one of 
the filled chambers – there were traces of a dwelling 
identified as a hidden guardhouse (Marešová 1980, 
241; Snášil 1981, 491). however, the excavation docu-
mentation we reviewed contained no such informa-
tion. Finally, let us add that the entire fortification 
was 370 m long and protected the entrance to the 
settlement agglomeration of Staré Město – uherské 
Hradiště.

The fortification with the front stone wall and 
wooden-soil rampart built in modrá near velehrad 
is a hypothetical reconstruction. its primary aim is 
to provide lay visitors – mainly children – with an 
impression of Great Moravian fortifications (pro-
fessionals may be satisfied with digital visualisa-
tions: Makýš 2018, 137, 138). so, it is not an example 
of experimental archaeology. The fortification core, 
therefore, does not consist of wooden chambers or 
tie beams and the rear retaining wall is not 200 cm 
wide. On the contrary, the wall is only 70 cm 
wide and rests on a concrete base – due to current 
safety precautions the construction would not be 
approved otherwise. however, the construction 
was built without heave machines – only by the 
hands of craftsmen, mainly stonemasons, masons 
and carpenters. The fortification dimensions are 
consistent with values measured during field 
research or extrapolated from the data – e.g. this 
applies to the construction height. sandstone from 
the Bzova quarry in the White Carpathians proved 
to be a suitable stone material. a cubic meter of the 
material weighs about 2,651 kg. In total, we have 
used 16 m3 of crushed sandstone, i.e. 33.5 tons. 
Stones were dry-laid, wedged and fitted only on the 
outer side (see e.g. Dresler 2011, 107, fig. 132 – 140). 
larger, massive stones were used mainly in lower 
parts of the construction. in the upper parts, there 
are rather smaller, flat, slate-like stones arranged 
in irregular rows. as already mentioned, the in-
ner wall rests on concrete. at the top, the wall is 
30 – 40 cm wide. The maximum height – at the 
point where the wall connects to the tower (see 
below) – is 400 cm. down the slope, where the wall 
links with the oak palisade, it lowers to 270 cm. 
the raw material used for the construction was 
undried, debarked oak. oak poles and split logs 
were used in three structures of the construction. 
First, the material was used for the construction 
of a palisade wall that stretches towards the rear 

side of the front stone wall. the wall consists of 
eighty poles (250 – 270 cm high) and about an equal 
number of smaller poles (150 cm high) – all about 
10 – 25 cm in diam. Lower parts of the poles were 
deeply charred and dug – up to 50 – 60 cm – into 
stone grit (Fig. 15). Higher poles reach 190 – 200 cm 
over the walking level – i.e. above the gallery – and 
have pointed tips. poles, tightly grouped by four 
or five, form 70 – 90 cm long wall sections. Those 
higher sections are linked with about 50 – 70 cm 
long lower sections consisted of poles reaching 
the height of 90 cm, i.e. just above the top of the 
front stone wall. Tips of lower poles are cut flat and 
slightly inclined to the inside (see Makýš 2014, 23, 
24). Higher pole sections provide sufficient cover 
for at least one warrior in case the fortification is 
attacked by archers or javelin throwers. Gaps in 
the wall where lower poles are grouped provide 
sufficient space for defence, e.g. direct repelling 
attacks with hand weapons and archery (e.g. Unger 
2007, 180; Vignatiová 1971). according to J. unger, 
however, higher poles should be grouped in 120 cm 
long sections that would provide cover for two 
warriors, while the lower sections for defenders 
should be 60 cm wide and reach 90 cm above the 
gallery (Makýš 2014, 22 – 24; Šalkovský 2006, 251; 

Fig. 15. modrá. a red spruce pole from the well, embedded 
in gravel pebbles.
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Unger 2007, fig. 10). Our construction of the front 
wooden wall of the fortifications is very similar to 
the proposal by J. unger. The only difference is the 
length of sections consisted of higher poles. sec-
ond, wooden elements were used for the construc-
tion of the rear wall of the rampart chambers. the 
wall stretches parallel to the front palisade wall 
about 330 – 350 cm apart. The wall is 80 – 120 cm 
high and consists of vertical poles tightly arranged 
in a line. After about 300 cm, the wall turns into 
a set of pole tips placed one above another oriented 
towards the fortification interior. The combination 
of vertical poles and pole tips is repeated four 
times along the fortification line. Consequently, 
the fortification looks as if consisted of chambers. 
Third, the 60 – 100 cm high rear wooden wall of the 
fortification is also built of those elements. Again, 
the wall consists of a tight row of poles with sharp-
ened tips. the lower ends of the poles are deeply 
charred and fixed in stone grit. Along the upper 
edge, there is a horizontal line of half logs fixed 
with transverse poles, spaced about 90 – 120 cm 
apart. The description indicates that the fortifica-
tion core has two levels. The first level consists 
of an about 350 cm wide gallery (footpath). The 
gallery is just behind the front stone wall and the 
palisade and is paved with larger, flat stones. The 
large paved area allows the potential defenders to 
run smoothly and safely during a battle. Similar 

paved footpaths on early medieval hillforts are 
only rarely preserved. When the fortifications were 
destroyed, most construction elements slipped to 
front moats or the ramparts back. such stones can 
be found only if no one had removed and reused 
them in other constructions. However, in Bojná 
the situation was different – in the western part, 
‘the rampart was densely paved with large stones, 
nearly certainly remains of a gallery’ (Pieta 2017, 20, 
fig. 7). This finding unambiguously documented 
that galleries – or footpaths – of fortifications 
were paved (see Bialeková 1978, 166; Dostál 1979, 
75; Procházka 2009, 263; Unger 2008, 180, 181). in 
modrá, the paving on the gallery is slightly sloped 
and thus improves water drainage protecting the 
soil embankment from eroding. the second level 
of the fortification is separated by the rear wall of 
wooden chambers and is placed about 80 – 120 cm 
lower. one can easily imagine that warriors wait-
ing to replace their fallen fellows – partially cov-
ered by the wall of the chamber – were kneeling 
here while waiting. only a few steps up a short 
ladder and they were on the gallery. moreover, 
visitors of the open-air museum, including those 
with motor impairment – can reach the gallery 
from its northern, lowest end.

The defensive tower (Fig. 16) – to the right of the 
gate – links with the southern end of the fortifi-
cations. the tower is not a reconstruction of any 

Fig. 16. Modrá. The stepped body of the wooden-soil construction of the fortifications and the defensive tower, back view.
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known archaeological feature but provides access 
to the open-air museum for heavy equipment such 
as fire engines (similarly as large internal dimen-
sions of the gate itself, the author’s comment). 
the tower rests on square foundations – each side 
300 cm long – marked with eight, 700 cm high larch 
poles (30 – 35 cm in diam.). On the side and front, 
the space between the poles – up to 450 cm – is 
filled with an identical wall as in the case of the 
fortifications. On the back, there is an entrance to 
the tower ground floor. The tower gallery is on the 
same level as the fortifications footpath (gallery). 
Both galleries are connected and allow access 
from one structure to another. the upper part of 
the tower is covered with half logs with openings 
for archers. the hipped roof of the tower rests on 
the upper tips of the poles and is made of spruce 
shingles. the total height of the construction is 
850 cm. By the outer corner pole, there is another 
massive pole supporting the right wing of the 
gate. on the other side of the gate, there are three 
further massive larch poles bonded with iron belts 
into one block. the block supports the left wing of 
the gate. in the future, the block will serve for the 
construction of another fortification connecting 
the gate with the entrance of heavy equipment 

through the northern tower of the main museum 
entrance. the main supporting poles of the tower 
and the gate are fixed with iron pins to the con-
crete foundations – similarly as in the case of the 
watchtower. however, we have introduced some 
improvements. Between wood and concrete, iron 
pins are coated with a lead insert – about 2 cm thick 
and 8 – 12 cm in diam. (Fig. 17). It turns out that 
lead (as well as copper and zinc) is very efficient 
in preserving wood against fungi and wood dam-
aging insects. twenty-one years ago, the method 
was used to preserve the foundations of a wooden 
cross at a hypothetical reconstruction of the early 
medieval st. John’s church in modrá. to this day, 
the cross stands on the spot unaffected by weather 
or wood damaging factors. it is worth mentioning 
that the total length of the fortifications and the 
tower is 17 m. Together with the gate, the construc-
tion is 20 m long. So far, no similar reconstruction 
endeavour with fortifications including a front 
stone wall has ever been undertaken in any other 
archaeological open-air museum.

to some extent, the constructions from modrá 
near velehrad can be compared with recent re-
constructions on site of the upland Bojná-Valy 
hillfort (Fig. 18) in Western slovakia (Pieta 2007; 
2012; 2017; Pieta/Ruttkay 2018, 15 – 21). The recon-
struction, in the true sense of the word, answers 
to the issue of protection and presentation of those 
fortifications that were negatively affected by hu-
man activities in the past and are now a subject 
of archaeological research. this applies mainly to 
the entrances-gates which, for decades, served as 
passages for heavy equipment of lumberjacks and 
places where the ramparts have been intersected 
to investigate their internal structure. the main 
assumption of the reconstructions on site of the 
trenches is to apply the knowledge gained during 
research to restore wooden and stone construction 
elements in a position consistent with that in the 
core of the original fortifications. Consequently, 
the reconstructions cannot be considered hypo-
thetical (Pieta 2017, 20 – 27). The current condition 
of wooden elements protruding from the front and 
rear parts of those reconstructions indicates traces 
of activities of wood damaging factors and weath-
ering. the situation seems better where wood 
directly touches stones, whether the stones are 
hardcore or stone walls. interestingly, the recon-
struction uses also wattle fences on vertical poles or 
woven walls supported by pillars. When it comes 
to strength and statics, however, such elements are 
not considered very durable (Procházka 2009, 255). 
The Bojná I hillfort is visually dominated by the 
eastern gate reconstruction built in 2018 on-site 
of the original entrance. its appearance is based 

Fig. 17. modrá. Details of the lower part of a red spruce pole 
from the gate construction on a lead pad.
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on the results of archaeological research and an 
architectural project by a team of professionals 
(Makýš 2018). the construction was carried by the 
village of Bojná and supported by the Ministry of 
culture sr with the supervision of professional 
committees. It is a large rectangular construction 
with a two-storey tower over the gate. the facade 
is covered with half log siding with openings for 
archers. the hipped roof is covered with boards. 
the tower rests on two square log constructions 
made of horizontal poles and strengthened with ad-
ditional poles in the upper part. Between those two 
constructions, there is an entrance to the hillfort. at 
both sides of the log construction, there are partially 
reconstructed fortifications with front foundations 
made of stones and a palisade wall on the top. the 
footpath on both sides allows access to the tower. 
generally, the reconstruction is impressive, perhaps 
somehow oversized, particularly when it comes to 
the tower dimensions. certainly, it will be reason-
able to observe how the known negative factors will 
affect the reconstruction in the future since already 
after two years from its construction (2020), the 
woven wall on the right side of the gate broke. this, 
however, does not challenge the fact that the Bojná 
I hillfort – not only due to remarkable finds but also 
its three-dimensional reconstructions – deservedly 
attracts both professional as well as lay interest. 

concluDing remarks

one of the main factors that cause wood deg-
radation is aggressive and extremely resistant 
fungi Serpula lacrymans (slovak drevokaz slzivý; 
czech dřevomorka domácí). in early medieval graves 
deeper than 90 cm, the fungi are believed to change 
wooden structures – including coffins and cladding 
of burial pits – into brown-grey or even black dust 
(e.g. Mazuch et al. 2017, 27 – 31; Staššíková-Štukovská 
1993). other authors, however, speculate that Serpula 
lacrymans is not local and was only imported to our 
region in the 19th c. according to this hypothesis, the 
fungi comes from southeast asia and was brought 
to europe on wooden vessels about 130 years 
ago. once in europe, the fungi invaded primarily 
‘dead’ wood of already processed coniferous trees 
(Makýš 2014, 28, 30). the question, thus, is: could 
the fungi be responsible for the so-called red decay 
of wooden fortifications and graves already in the 
Middle Ages? An answer could affect our views on 
the lifespan of the fortifications protecting Great 
moravian strongholds.

currently, due to wood damaging factors and 
weathering, the lifespan of poles in palisades and 
single walls of light shell fortifications does not 
exceed 10 – 12 years (Fig. 19). This, however, is incon-
sistent with conclusions of B. dostál, who estimated 

Fig. 18. Bojná. The reconstructed eastern gate, back view.
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Fig. 19. modrá. the archaeological open-air museum, view from the south.

the lifespan of palisades of the great moravian 
manor in Pohansko near Břeclav at ‘a quarter, no more 
than half a century’ (Dostál 1975, 36) – i.e. more than 
two to four times longer. almost certainly, however, 
that was not the case.

the impregnation of lower parts of poles with 
charring is believed to be the only method of extend-
ing the lifespan of wooden fortifications available 
in the early middle ages. however, it is commonly 
believed that the archaeological material provides 
little arguments for corroborating the hypothesis 
that the method was used (Dresler 2011, 133). it is 
certainly true in the case of poles placed in palisades 
which mostly completely decayed or preserved only 
in a form of dusty residues. in the case of construc-
tions found deep inside ramparts, though, wooden 
elements can be found occasionally. such elements 
look as ‘faded, hardly legible smudges’, ‘charred’ 
or ‘burnt wood’, the condition is usually associated 
with a fire that destroyed the fortification or at least 
its fragments (Dresler 2011, 102 – 106). Could, thus, 
the ‘charred or burnt wood’ be evidence of the wood 
being preserved with deep charring rather than 
of the fortifications being burnt? especially, when 
the charred or even burnt sapwood only cracked 
and formed a tight net around the hardwood core. 
after all, according to some studies, the lifespan of 
raw wooden constructions buried in the fortifica-

tion core was very short – only 8 – 15 years. After 
3 – 5 – 8 years, wooden chambers inside fortifications 
would rotten and ceased to be functional. It seems, 
thus, that their only function would be to secure 
freshly heaped soil from sliding (Makýš 2014, 20; 
cf. Procházka 2009, 274, 275). charring, however, 
would extend their lifespan.

If the Great Moravian fortified manors, strong-
holds and hillforts existed for at least 50 years, 
as it is believed in many cases, the palisades and 
front walls made of poles had to be repeatedly re-
paired and even replaced. if only some poles were 
damaged, they could be replaced whenever it was 
needed (pole by pole) and thus current archaeologi-
cal research would be unable to detect the changes. 
If, however, a larger section of the fortifications 
was damaged, extensive repairs could leave notice-
able or identifiable traces in the soil. This could be 
confirmed by the palisade gutter on the Ne side of 
the manor in Pohansko near Břeclav. A 15 m long 
section of the palisade foundations widened up to 
90 cm, particularly in places where ‘lobular protru-
sions’ were found (Dostál 1975, 30). the protrusions 
were nearly certainly traces of newly embedded or 
replaced poles. Those findings seem to corroborate 
the hypothesis that the manor existed for over fifty 
years, had two constructional phases and was re-
peatedly repaired.
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There is a controversy concerning 4 m high 
wooden retaining walls – known from fortifications 
with a front stone wall – consisted of horizontal 
poles placed one on top of another held in cer-
tain intervals by vertical poles and, sometimes, 
strengthened by transverse beams. We can see 
such a wall in the reconstruction of unpreserved 
aboveground fragments of some fortifications, for 
example in Mikulčice and Pohansko near Břeclav 
(Unger 2007). the wood of such walls must have 
suffered severe damages due to weather condi-
tions, mainly during rainfalls. Water could not 
drip off the horizontal poles and reduced the wood 
lifespan while remaining on them. additionally, 
soil filling the fortifications was exerting pressure 
on the poles and wood damaging factors operated 
where the wood touched soil (modern reconstruc-
tions use dimple boards inserted between wood 
and soil to prevent this, e.g. in Bojná and Modrá 
near velehrad). the destructive impacts were even 
stronger in the case of vertical retaining poles. if 
a wall was 400 cm high, the poles had to be dug 
up to at least 100 cm into soil, so the poles were 
at least 500 cm long. We assume that it was very 
difficult to replace such long poles when they were 
heavily damaged, particularly in lower parts. at 
the same time, damages to the rear wall could 
have fatal consequences for the entire construc-
tion. Is, thus, the idea that the entire fortification 
had a uniform height correct? of course, archaeo-
logical contexts associated with the foundations of 
the fortification seem to confirm this assumption. 
But is the ‘as below, so above’ hypothesis the only 
possible one? numerous reconstructions of wider 
fortifications indicate that the core height could 
change in two or three steps (e.g. Staré Město, 
uherské Hradiště-Rybárny, Levý Hradec, Fyrkat: 
see Procházka 2009). some researchers consider 
this hypothesis as disputable because the differ-
ent height would make it more difficult for the 
defenders to move along the fortifications (Unger 
2007, 179). In our view, if a fortification gallery was 
sufficiently wide – 200 and 330 cm as in uherské 
Hradiště-Rybárny and Staré Město – moving 
around would be smooth enough. on the other 
hand, a stepped profile divided the pressure on 
the rear side of the fortifications into two or three 
lower wooden walls. consequently, the pressure 

would be lower than on one high wall. also, as 
we have already indicated, walls protecting each 
step could provide additional protection for ‘sub-
stitutes’ against arrows fired from the aggressors’ 
bows. the main argument, however, in favour of 
this solution is that shorter poles of such walls 
would be replaced easier and faster than massive 
poles of single-level walls. This finding should 
not be overlooked in any considerations concern-
ing the lifespan and durability of fortifications 
protecting early medieval hillforts.

recently, more researchers conclude that forti-
fications of the Great Moravian or early medieval 
hillforts that contained stone front walls and 
foundations started to appear after the mid-9th c. 
or even in the last two decades of the 9th c. (Dresler 
et al. 2010, 123, 124, 136; Galuška 2017, 135 – 147; Hen-
ning et al. 2017; Lutovský 2009, 7, 8; Mazuch 2013; 
Poláček 2016, 8, 70). this late dating raises numer-
ous questions often related to the interpretation of 
well-known written sources concerning fortified 
sites. For example, how should we interpret the 
information about ‘massive fortifications’ behind 
which the moravian prince rostislav covered in 
855 that inclined louis ii, king of the east Franks 
to ‘leave him temporarily in peace’? how did the 
‘unspeakable and unlike any old fortifications’ 
rostislav’s fortress – which the Franks and the 
Alemanni did not manage do conquer in 869 but 
at least ‘destroyed all fortifications in the area by 
fire’ – actually look like (MMFH 1966, 93, 103)? 
currently, it seems unlikely that some of the 
Moravian power centres such as Mikulčice, Staré 
Město – uherské Hradiště or Nitra had solid for-
tifications with stone walls already at that time. 
Archaeological research relatively well confirms 
only the presence of wooden and soil construc-
tions (Galuška 2017, 143, 144). Such fortifications, 
however, should not pose an insurmountable 
obstacle for the best warriors of that times even 
if protected by elite rostislav’s troops. Did the 
authors of the annales Fuldenses overestimate 
the fortifications deliberately to justify the defeat 
in moravia or were at least some of the moravian 
hillforts protected by stone fortifications already 
in 869? Both alternatives seem likely. Hopefully, 
the controversy will be solved by future analyses 
and archaeological research.
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