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abstract: The paper presents abiotic resources which are located in a small town in central Poland. They remain un-
known to authorities and inhabitants. For the first time they are illustrated in a scientific paper. The objects of local 
geological heritage point to geodiversity of this district town in the south-western Mazovia. When the geodiversity is 
interpreted in a simple, an understandable way, it may become attractive for tourists. We show how abiotic resources 
located within an urban area can be used to support urban geotourism development. The scientific, educational and 
aesthetic values of these resources may create the town image in accordance with the principles of environmental 
protection.
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Introduction 

Pruszków is a district town in the south-west-
ern Mazovia (central Poland; Fig. 1), and cur-
rently is used as a sleeping quarter of Warsaw 
– the capital of Poland. Today, it is a very qui-
et town without heavy industry. It hosts some 
objects of historical and cultural heritage of 
the region: the Museum of Ancient Mazovian 
Metallurgy and Dulag 121 [abbreviation of the 
German Durchgangslager 121) – a transit camp] 
Museum. The quarter of old Majewski Pencil 
Factory is waiting for revitalization. Plants of the 
Association of Polish Mechanics from America 
(in which machine tools were designed and 

produced) are currently being demolished but 
they are at least worthy to be commemorated. 

The area of Pruszków is quite rich in elements 
of natural heritage, called natural resources. Due 
to the location in the urban area and insufficient 
knowledge of the municipal authorities and in-
habitants, they remain unnoticed. They deserve 
attention, because of their cognitive, education-
al and often aesthetic values. They may become 
touristic values (Lijewski et al. 2000) if they 
arouse curiosity and are interesting for them. In 
order to distinguish these abiotic resources of 
natural environment, which are valuable and at-
tractive for tourists, it is proposed to call them ge-
otourist values. As a formality, it should be noted 
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that the abiotic natural resources – georesourc-
es – include, among others, bedrock (including 
outcrops and petrographic types of rocks), soil, 
relief, surface and underground water, weather, 
and local climate (e.g. Kożuchowski 2005; Migoń 
2012; Dowling 2013; Palacio-Prieto 2015).

Georesources occur not only in non-urban 
areas. Valuable examples of geological herit-
age (=geosites) may also occur within towns 
(Rubinowski and Wójcik 1978, Migoń 2012, Del 
Monte et al. 2013, Dowling 2013, Reynard et al. 
2015, lollino et al. 2015, Pica et al. 2015). Palacio-
Prieto (2015) defines urban geosites as the plac-
es representing geological or geomorphological 
values, formed as a result of geological processes 
or produced by man but showing a close rela-
tionship with geology. According to him, these 
can be, among others, buildings built of natural 
rocks. Migoń (2012) and Reynard (2008) indicate 
that erratics, integrated into developed urban 
space, can be such objects, as well. 

Geovalues are of geotourism interest (among 
others Hose 1995, Migoń 2012, Newsome and 
Dowling 2006, 2010, Słomka and Kicińska-
Świderska 2004), including urban geotourism 
(among others Del lama et al. 2015, Del Monte et 
al. 2013, lollino et al. 2015, Pica et al. 2015, 2016, 
Rodrigues et al. 2011). Geotourism is a new term 

for the tourism industry, which appeared about 
15 years ago, and combines sightseeing and qual-
ified tourism. Geotourism is a branch of cognitive 
tourism based on the exploration of geological 
objects and processes, which provides aesthetic 
experiences. Geotourism is also an economic ac-
tivity. It offers geoproducts (e.g. Reynard et al. 
2015), services and infrastructure, whose aim 
is to promote earth sciences, and in this way it 
brings real financial benefits to people involved 
in implementing it. 

The purpose of this paper is to promote ge-
omorphological and geological heritage of 
Pruszków, based on which geotourism has a 
chance to develop in this small Polish town. The 
particular examples of geotourism development 
are also presented. The authors hope that the 
article will contribute to the popularization of 
knowledge of inanimate nature occurring in the 
urban area. When the inhabitants will acquire 
knowledge of geotourist objects in their town, 
tourism servicing can result in a real economic 
development of the town (Gordon 2012). 

Georesources of Pruszków and its 
surroundings 

There are several objects of abiotic heritage in 
Pruszków and its surroundings: old glacial relief, 
Pliocene clays, till, erratics and stones, bog iron 
and water. They occur in different combination 
(Table 1). Their location is shown in the Fig. 2.

Pruszków District is located in the Łowicz-
Błonie Plain belonging to the Middle Mazovian 
lowland (Kondracki 2013) in central Poland 
(Fig. 1). Almost flat (90–100 m a.s.l.) plain is 
built of ground moraine, which was left by the 
Scandinavian ice sheet during the Warthian 
stadial of Odranian glaciation (MIS 6; Fig. 1), 
i.e. about 185–130 000 years ago (Mojski 2005). 
Ground moraine is composed of till. This mate-
rial was eroded in an alimentation area (e.g. in 
Scandinavia) and transported by the ice sheet. 
When the ice sheet melted, till was deposited in 
the place where it occurs at present (e.g. in the 
Łowicz-Błonie Plain). Till is characterized by low 
permeability, a feature especially valuable in agri-
culture. Pedogenesis has transformed till into fer-
tile soil. It has been using for growing vegetables 
between Pruszków and Grodzisk Mazowiecki. 

Fig. 1. location of Pruszków in relation to the extents 
of Pleistocene glaciations in Poland. Ice limit acc. to 

Marks et al. (2016).
Dates acc. to INQUA, bern (2011), lisiecki and Raymo 

(2005): MIS 2 – Last Glacial Maximum, 29–14 ka BP, 
MIS 6 – 191–130 ka BP, MIS 8 – 300–243 ka BP, MIS 12 – 

478–424 ka bP, MIS 16 – 676–621 ka bP.
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Agricultural lands within the limits of Pruszków 
are located in the northern part of the town (A in 
Fig. 2). They belonged to the historical Production 
Complex of Horticulture, which was established 
by Piotr Ferdynand Hoser around 1898 (District 
Register of Monuments, 2009). Vast open areas of 
the Łowicz-Błonie Plain, developed as meadows 
and cultivated fields, are the foreground for the 
palace and park complexes, and highlight their 
architectural and composition values (lewin 

and Korzeń 2008). The historical palace of Count 
and Countess Antoni and Jadwiga Potulicki 
is located in the very heart of Pruszków (b in 
Fig. 2). In the nearby villages of Helenówek (C 
in Fig. 2) and Pęcice there are two other man-
sions: Representative Centre of the Ministry of 
National Defence and private old Polish Manor, 
respectively. 

Relief and deposits

Activity of the last ice sheet in the region re-
sulted, among other, in the intensive glaciotec-
tonic push and squeeze processes, which moved 
the underlying Pliocene clays from their orig-
inal position (Kowalczyk and Nowicki 2007). 
The clays, commonly called loam, occur on the 
ground surface or at shallow depth in many plac-
es in Pruszków and the surroundings. Good qual-
ity of these clays, used as building raw material 
for the construction of industrial and residential 
buildings, was recognized by Jonas Abramson, 
Szulim Ditman and Count Antoni Potulicki who 
established the company and managed a quite 
prosperous brickyard in the years 1878–1938 
(Kaleta 2010). Today, we find in the town some 
remains of the construction boom of the late 19th 
and early 20th centuries. These are old tenements 

Table 1. Objects of abiotic heritage in Pruszków, present in different combination
Symbol Explanation

A Pedogenesis has transformed till into sapric gleysol used in agriculture
b Historical palace of Count and Countess Antoni and Jadwiga Potulicki, last owners of Pruszków
C Palace of Helenówek and former fish ponds
D Old tenements built of brick in the so-called „Quarter of Millionaires”
E „Count’s clay pit ponds” in the city district Ostoja 
F Fishponds in the Count Potulicki’s Park are former “Count’s clay pit ponds”
G Small ponds in Żwirowisko Park are the former “Count’s clay pit ponds”
H Museum of Ancient Mazovian Metallurgy
I local bathing pool in the Mazovia Park of Culture and Recreation is the former “Count’s clay pit ponds”
J Komorów Reservoir was formed by damming the Utrata River

K Historic hydro-technical systems located along the Utrata River valley evidence the old fishponds belong-
ing to Potulicki

l Water intake from the Oligocene aquifer from a depth of 244 m at Jasna St 
M Water intake from the Oligocene aquifer from a depth of 245 m at lipowa St
N Water intake from the Oligocene aquifer from a depth of 244 m at Żbikowska St
O Water intake from the Quaternary aquifer from a depth of 29,5 m at Prusa St

P Gabions in Żwirowisko Park (former “Count’s clay pit ponds”) have aesthetic, decorative and stabilizing 
function

R Gabions create also a unique fence of the private property in Podhalańska Street No. 10.

S The outer walls of the building of District Authority Office are covered with the Novabrik elevation brick 
made of the mixture of broken granite, marble and mica

T Most of the matzhevas in the Jewish cemetery are made of the so-called Kunów sandstone (lower Jurassic)

Fig. 2. Objects of abiotic heritage in Pruszków.
A–T – for explanation see Table 1, 1–8 – erratics, for 

explanation see Table 2.
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built of brick along Steel Street or Pencil Street in 
the so-called „Quarter of Millionaires” (D in Fig. 
2) (Krzyczkowski 2009), and several street names 
such as brick Street, brickyard Street, Ceramic 
Street, Gravel Street. Traces of old exploitation 
pits are visible as the depressions (commonly 
known as „Count’s clay pit ponds”) occurring 
in Ostoja (E in Fig. 2) – a quarter of Pruszków 
(Kaleta 2010), and ponds in the Potulicki Park 
(F in Fig. 2) in the town centre (Bielawski 2009). 
Small ponds in the so-called “Pits”, which occur 
between the church dedicated to Our lady of 
Perpetual Help and the Municipal Kindergarten 
No. 13 in the southern part of the city (G in Fig. 
2), are also evidence of clay exploitation in this 
part of Pruszków. 

bog iron ore was another raw material ex-
ploited near Pruszków and brwinów (Fig. 3A). 
This is a sedimentary rock with low content of 
iron, which occurs in mires and other wetlands 
(Mazurek 2011, Ratajczak and Rzepa 2011). 
Formation of bog iron ore is shown schematically 
in Fig. 3b. In the period from 2nd century bC to 4th 
century AD these natural resources became the 

basis for the development of a large centre of pro-
duction and processing of iron (Tomczak 2007, 
Woyda 2002, 2006). The results of archaeological 
excavations are exhibited in the recently renovat-
ed Museum of Ancient Mazovian Metallurgy (H 
in Fig. 2).

Water 

Water is a natural resource, which is underes-
timated by the inhabitants of the Mazovia region. 
In the Łowicz-Błonie Plain water occurs mainly in 
numerous rivers and streams. This area is drained 
by the Utrata River (Figs 2, 4) and its tributaries 
(Żbikówka, Regułka, Raszynka, Zimna Woda). 
These rivers, shifting their courses form one bank 
to the other, have formed classic meanders and 
water-logged areas. Some meanders have been 
turned into oxbow lakes. All these forms are ef-
fects of lateral erosion of the rivers. Fluvial relief, 
being a natural composition element of parks, 
constitutes great tourism potential of this region. 

In the immediate vicinity of Pruszków there 
are no lakes but a local bathing pool (I in Fig. 2) 
was opened in the northern part of the town, in 
the Mazovia Park of Culture and Recreation in 
2014. Its popular name – „clay pit ponds” – indi-
cates that the Pliocene clays have been formerly 
exploited there. After recent modernization the 
Park is an ideal resting place for the inhabitants 
of Pruszków and the surrounding area. 

Another water body – Komorów Reservoir 
(Fig. 5; J in Table 1) – adjacent to Pruszków from 
SE, is already located in Commune Michałowice 

Fig. 3. A: Ancient Mazovian metallurgy in the vicinity 
of Pruszków – archaeological sites are marked. 

b: Formation of bog iron ore.
Source: Rutkowski (2001), modified.

Fig. 4. Utrata River drains the described area; in the 
photo: the river after leaving Komorów Reservoir. 

Photo by M. Górska-Zabielska (2017).
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(Fig. 2). This reservoir was formed by dam-
ming the Utrata River between the villages of 
Komorów-Wieś and Pęcice. Today it is the stor-
age reservoir of this river. The natural water re-
sources in Pruszków and immediate surround-
ings, transformed by man, are an undoubted 
geotourist value, appreciated by the inhabitants 
of Pruszków and the surrounding area who go 
there for walks. The Komorów reservoir is also 
appreciated by anglers. 

Water occurs in historic hydro-technical sys-
tems located along the Utrata River valley, i.e. in 
the old fishponds belonging to Potulicki (F and 
K in Fig. 2), in the ponds belonging to the Pęcice 
estate and to Tworkowski (Jakubowski 2009, 
Lewin and Korzeń 2008, Skwara 2002), and in the 
„Count’s clay pit ponds” mentioned above. The 
ponds in the Potulicki Park (F in Fig. 2) are the 
most impressive of them. The landscape value of 
these ponds was appreciated in 1963 when they 
entered, together with the palace, into the Register 
of Monuments. All these objects were created due 
to favourable natural relief and the adaptation of 
the Utrata River oxbows and old exploitation pits 
of the brickyard (Bielawski 2009). 

Resources of confined groundwater are ex-
ploited for the need of the Pruszków inhabitants 
in four water intakes. Groundwater from the 
Oligocene aquifer is drawn from a depth of 244 
m (l in Fig. 2), 245 m (M in Fig. 2), and 238 m (N 
in Fig. 2) below ground surface in Jasna Street, 
Lipowa Street and Żbikowska Street, respective-
ly. Groundwater from the Quaternary aquifer is 
drawn from a depth of 29.5 m (O in Fig. 2) below 
ground surface in Prusa Street (Kowalczyk and 
Nowicki 2007).

Erratics 

In the natural environment of the town there 
are, besides those mentioned above, several ob-
jects that unquestionably form its geotourist re-
source. These are objects of inanimate nature 
– glacial erratics, which here and there emerge 
from the square greenery, lie on the sides of 
the avenues, and are the obelisks in city parks. 
Unfortunately, they have not attracted much 
attention of the authorities and inhabitants of 
Pruszków so far. Very few people see erratics at 
all, and even fewer are conscious of their scien-
tific, educational, conservation, and finally geo-
tourist importance. When the authorities made 
an effort and show the beauty of these boulders, 
put them under protection, set an information 
board, perhaps if they marked out a geotourist 
path based on them, it would appear that erratics 
can attract the attention of inhabitants and tour-
ists. And then their rank will change from the re-
source into the tourist value. 

Erratics are traces of the last ice sheet that cov-
ered the Mazovia region. These rock fragments 
were eroded by the ice sheet in Scandinavia, in-
corporated by the ice mass (Górska 2006, Górska-
Zabielska 2008, 2010, 2016) and transported to 
central Poland during the advance between 215–
210 ka bP and 130–125 ka bP (= MIS 6; Marks et 
al. 2016; Mojski, 2005). When the ice sheet melt-
ed, the erratics were left in surface deposits, e.g. 
near Pruszków. The authors know of at least 
eight large erratics located within the limits of 
Pruszków (Table 2). Some of them are character-
ized below.

The largest erratic is granite, which is located 
in the centre of town, near the John Paul II Square 
(Fig. 6; Number 1 in Fig. 2 and in Table 2).

According to the information board, the larg-
est granite in Pruszków was excavated during 
the construction works in Pruszków in 1995. The 
occurrence of this erratic in surface deposits indi-
cates that it has been brought to this region by the 
Scandinavian ice sheet during the younger part 
of Odranian Glaciations (=Warthian stadial, MIS 
6; Marks et al. 2016). It was eroded from the bed-
rock in the south-eastern Sweden (Småland re-
gion), as is indicated by its mineral composition. 
The boulder is mainly composed of grey-reddish, 
brick-red or brownish-reddish feldspar crystals 
1–10 mm long, which are accompanied by white 

Fig. 5. Komorów Reservoir – local favourite place of 
walks and angling. Photo by M. Górska-Zabielska 

(2011).
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or light yellow plagioclase crystals 1–3 mm long, 
and single crystals of blue quartz (typical of 
Småland) with a diameter of not more than a few 
mm (Czubla et al. 2006). The size of the boulder 
(volume – 4.6 m3, estimated weight – 12.8 t) can 
also indirectly indicate that it has been transport-
ed by ice sheet from the south-eastern Sweden, 
where the source region delivered only big frag-
ments of rocks. This granite is a monument of in-
animate nature, protected by law in accordance 
with the Nature Conservation Act from 2004, the 
only one of its kind in the Pruszków District. 

The second largest erratic in the town is 
granite-gneiss exposed in the square in front 
of the Secondary and Sport School Complex in 
Pruszków, Gomuliński Street No. 2 (No. 2 in 
Fig. 2 and in Table 2). It is accompanied by three 
smaller erratics. All the boulders were dug up in 
a gravel-pit located about 10 km from Pruszków. 
The corners and edges of the largest erratic (of 
almost 5 tons in weight) are rounded. This fea-
ture indicates glacial transport, with a significant 
participation of water carrying, among others, 
gravel and sand grains. They acted as an abrasive 

Table 2. list of the eight largest erratics in Pruszków

Petrographic type, origin, 
age, Fig. no. 

length
[m]

Width
[m]

Height
[m]

Circum- 
ference

[m]

Volume
[m3]

Weight
[t] location in the town

Småland granite from the 
south-eastern Sweden; 
1.75–1.5 billion years; 
Fig. 6

3.1 2.3 1.3 8.0 4.64 12.8 1. Museum of Ancient 
Mazovian Metallurgy
52°09’51.8”N 
20°48’32.3”E

Granite-gneiss from the 
Baltic Shield; 1.96–1.75 
billion years

1.85 1.95 0.95 6 1.79 4.93 2. Secondary and 
Sport School Com-
plex in Pruszków, 2, 
Gomuliński St 
52°09’39.5”N 
20°47’04.6”E

Gaize from the bedrock 
of Gdańsk Bay or Lower 
Vistula valley; 145–66 
million years; Fig. 8

2.05 1.7 1.15 6.0 2.1 4.19 3. In front of the build-
ing of Social Insurance 
Institution, Steel Street 
52°09’51.3”N 
20°47’38.0”E

Småland granite from the 
south-eastern Sweden; 
1.75–1.5 billion years

2.15 1.3 1.0 5.6 1.46 4.0 4. Southern part of the 
town
52°09’14.5”N 
20°47’37.6”E

Scandinavian sandstone; 
probably Cambrian 
(541–485 million years)

2.65 0.55 1.85 5.85 1.4 3.9 5. Small hill in 
the John Paul II 
Square 52°09’52.1”N 
20°48’30.0”E

Småland granite from the 
south-eastern Sweden; 
1.75–1.5 billion years; 
Fig. 9

1.2 0.8 1.08 3.45 0.54 1.49 6. bersohn’s Square
52°10’06.1”N 
20°48’02.1”E

Gneiss from the baltic 
Shield;  
1.96–1.75 billion years 

1 0.65 1.1 3.15 0.37 1.03 7. Next to the crossroads 
of Polish Army and 
Mira Zimińska-Sygie-
tyńska Streets
52°10’06.1”N 
20°48’24.8”E

Rapakivi granite from 
the Åland Islands; 
1.7–1.54 billion years; 
Fig. 10

1.25 0.7 0.8 3.4 0.37 1.01 8. John Paul II Square, 
in front of the building 
of Register Office
52°09’53.9”N 
20°48’28.1”E

Explanations: boulder volume was calculated using the following formula: 0.523 x length x width x height (Schulz 
1999); boulder weight was estimated on the assumption that 1m3 = 2.75 t.
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material, which at first rounded off the edges 
of the boulder. Such a process could have tak-
en place in the en/sub/glacial tunnels carrying 
water from melting ice sheet. The sides of the 
boulder are smooth. This is the result of aeolian 
process called abrasion, i.e. wearing down the 
protruding elements of the boulder by wind-
sand-snow streams. This process took place in 
dry and cold environment in the foreland of re-
treating ice sheet. Memorial plaque fixed on the 
boulder is dedicated to Julian Gomuliński (1894–
1961), long standing director of vocational schools, 
teacher of many generations of specialists for the ma-
chine tool industry and the great friend of youth. 

Adjacent, smaller erratic boulder shows a per-
fect example of crescentic fractures which are, 
most likely, made by the removal of piece/s of 
rock between the ice body and the substratum 
(Figs 7a, 7b).

The third largest erratic (Fig. 8; No. 3 in Fig. 
2 and in Table 2) occurs in the square in front of 
the building of Social Insurance Institution, Steel 
Street No. 25. It is most probably gaize – light 
and porous sedimentary rock, with carbonate ce-
ment and preserved few internal moulds. Such a 
large erratics of sedimentary rocks are very rare 
in the deposition area of the Warthian ice sheet. 
Therefore, the described erratic is a unique object 
on the geotourist map of Pruszków. The erratic 
probably came from the gaize beds, which were 
exposed in the lower Vistula valley and in the 
bottom of Gdańsk Bay (Górska-Zabielska 2008). 
The dimensions given in Table 2 relate to the 
aboveground part of the boulder.

Another large erratic occurs in the town cen-
tre, in the John Paul II Square, on a small artifi-
cial elevation (No. 5 in Fig. 2 and in Table 2). It 

is a sandstone – sedimentary clastic rock, most 
probably of Cambrian age. Primary stratification 
of loose deposit, formed during the deposition of 
sand grains on the bottom of a water body (sea, 
lake), is perfectly visible on the side of the boul-
der. After deposition, the sand was compacted, 
cemented, and became sandstone. The described 
boulder, i.e. a fragment of sandstone bedrock, 
plucked out by the ice sheet, afterwards had to 
be exposed to atmospheric factors. It was main-
ly wind erosion, i.e. aeolization, which resulted 

Fig. 6. Småland granite is the largest erratic in 
Pruszków; this is the only one monument of 

inanimate nature in Pruszków; No. 1 in Table 2.Photo 
by M. Górska-Zabielska (2011).

Fig. 7: a – crescentic fractures on the top side of 
a gneiss (one of three erratic boulders in front of 

the Sport School Complex); b – marked crescentic 
fractures.

Fig. 8. Gaize with carbonate cement and preserved 
internal moulds is the third largest erratic in 

Pruszków; No. 3 in Table 2. Photo by M. Górska-
Zabielska (2015).
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in distinct smoothing of one side of the boulder. 
Some anthropogenic destruction in the form of 
screw holes, which are probably the traces of a 
memorial plaque, can be seen on the front side of 
the boulder. 

The sixth largest erratic in Pruszków occurs 
in the bersohn’s Square, near the railway station 
(No. 6 in Fig. 2 and in Table 2). It is indicator 
erratic, Småland granite, which has been trans-
ported by the ice sheet from the Småland region 
in the south-eastern Sweden (Górska-Zabielska 
2008). One side of the boulder is well smoothed 
as a result of glacial abrasion. This process could 
have occurred when the boulder was carried 

in the bottom part of the ice sheet and scraped 
against the substratum, over which the ice sheet 
moved. It is also possible that the boulder was 
sunk into the ground, and the ice sheet moved 
over it and polished it. The smoothed surface of 
the erratic is called glacial polish. This surface 
has been used to place a commemorative inscrip-
tion In remembrance of heroes who were killed in the 
struggle for national and social liberation during the 
Nazi occupation. Society of Pruszków, July 22, 1960. 

looking more closely at the surface of the 
boulder from the other, less exposed side, one 
can see the characteristic parallel-arranged fine 
crests and troughs (Fig. 9). These are the so-called 
micro-ribs (a form of microrelief), which are 
the result of the previously described abrasion 

Fig. 9. Sixth largest boulder erratic in Pruszków (at 
the Bersohn’s Square). Parallel-arranged fine crests 

and troughs (micro-ribs) are the result of the abrasion 
– destructive aeolian process affecting the boulder in 
dry and cold periglacial environment in the foreland 

of the retreating ice sheet.

Fig. 10. Rapakivi granite – details of the distinctive 
structure of this indicator erratic from the Åland 

Islands; No. 8 in Table 2. Photo by M. Górska-
Zabielska (2016).
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– destructive aeolian process affecting the boul-
der in dry and cold periglacial environment in 
the foreland of the retreating ice sheet. The de-
struction takes place also today, and its traces can 
best be seen in the upper part of the boulder, in 
the form of surface peel off, i.e. exfoliation. The 
main factors of this process are the changes in air 
temperature, as well as the circulation of water 
and solutions in cracks and micro-voids between 
the minerals composing the rock. They lead to 
the disintegration of the rock. The northern side 
of the boulder is colonized with lichens. The root 
system of this epilithic flora penetrates the mi-
cro-voids and has an impact on the development 
of present-day exfoliation of the boulder. 

One of the most beautiful erratics in Pruszków 
is placed (together with two other boulders) next 
to the building of Register Office in the John Paul 
II Square (No. 8 in Fig. 2 and in Table 2). It is the 
smallest of the described here boulders, which 
only proves that “small is beautiful”. The boul-
der has been cut, and large (5–15 mm in diame-
ter), pink, generally circular crystals of potassium 
feldspar (Fig. 10) are well visible on the polished 
surface. These crystals are surrounded by grey-
ish-green rims of plagioclase (sodium-calcium 
feldspar). Feldspars are accompanied by grey, 
circular crystals of quartz. Such a structure indi-
cates that the boulder came from the outcrops of 
rapakivi granite occurring on the Åland Islands 
in the middle of the baltic Sea (Górska-Zabielska 
2008). The boulder is indicator erratic. The boul-
der is now placed “upside down” in relation 
to the position, in which it was left after the ice 
sheet melted, and in which it was then subject-
ed to the wind abrasion in the ice-sheet foreland. 
At the bottom part of the boulder (originally the 
top) one can see the traces of wind abrasion in the 
form of aeolian micro-ribs. 

by contrast, the traces of rounding, which 
are the results of glacial transport, and erosion 
activity of meltwater in en/sub/glacial tun-
nels, are visible in the upper part of the boulder. 
Meltwater carried sand and gravel grains, which 
acted as an abrasive material and rounded off 
the originally sharp edges of the boulder during 
its movement. 

Erratics in the urban space of Pruszków are 
also present in many other places, like in parks 
and along green belt area at the roadside, where 
there have been placed for decorative purpose. 

Stones in an open urban space

Stones, other than of Scandinavian prove-
nance, are also present in gabions (Fig. 11) and 
in the elements decorating the interior of church-
es. Stones commonly occur as gravestones in the 
cemeteries located in three city districts Tworki, 
Gąsin and town centre (Gordziałkowski Street), 
as well as in lipowa Street (historical Jewish 
cemetery). However, it should be noted that in 
recent times some gravestones have been made 
of artificial stones that are deceptively similar to 
their natural counterparts.

Gabions (Italian Gabbione – cage) are large 
steel cages filled with coarse gravel (Fig. 11). 
besides their aesthetic and decorative func-
tions, they have also practical applications, e.g. 
they are used to stabilize slopes, for example in 
the Żwirowisko Park (adjacent to the kinder-
garten in Antek Street; letter P in Fig. 2 and in 
Table 2), which was established in the place of 
the so-called “Pits” (former „Count’s clay pit 
ponds” – old exploitation pits of clays). Gabions 
create also a unique fence of the private property 
in Podhalańska Street No. 10 (R in Fig. 2 and in 
Table 2).

The outer walls of the building of District 
Authority Office (S in Fig. 2 and in Table 2) are 
covered with the Novabrik elevation brick. It 
is made of the mixture of broken granite, mar-
ble and mica. Plasticizers, binders and colorants 
were added to the mixture to improve the visual 
and technical characteristics of a brick. 

Most of the matzevahs in the historical Jewish 
cemetery (Fig. 12; T in Fig. 2 and in Table 2) in 
lipowa Street are made of the so-called Kunów 

Fig. 11. Gabions – decorative reinforcement (built of 
rock fragments) of the slopes of the so-called “pits”, 

i.e. former „Count’s clay pit ponds”. Photo by M. 
Górska-Zabielska (2015).
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sandstone (lower Jurassic), exploited in the vi-
cinity of Kunów near Ostrowiec Świętokrzyski 
(Walendowski 2010). This sandstone has been 
commonly used as the material for architectural 
details and sculptures. That is why it is found in 
many cemeteries in the Mazovia region. 

It is worth mentioning that the presence of 
erratics is not limited to Pruszków only. The 
number of known erratics changes often because 
more and more new buildings are built around 
the town and their garage levels reach deep into 
the subsurface layer of glacial deposits, which 
contain still undiscovered erratic boulders. 

Final remarks

Socio-economic changes taking place in 
Poland in the last 25 years have a strong influence 
on Pruszków. The town was always industrial 
and technical centre (ancient metallurgy, railway 
workshops, American mechanics), and in 1977 it 
provided 21,000 jobs for its inhabitants. Today 
Pruszków is transformed into another dormito-
ry community of Warsaw. The town authorities 
make a lot of effort to form the place of residence 
attractive for new residents. They organize both 
cyclic and occasional artistic and cultural events. 
The cultural offer is also a statutory activity of 
two museums. Although their activity cannot be 
ignored, it is not experienced by the inhabitants, 
at least due to the research done by the Commune 
Pruszków authorities in 2007 (Pruszków Stop 
2007). Up to 75% of the surveyed residents (group 
of 450 people aged 25–60 years) are unaware of 
the tourist attractions of their town.

It seems that today we have on one hand city 
residents, who complain about a small amount 
of tourist attractions and on the other – some in-
teresting objects, occurring within the town lim-
its for ages, that are still underestimated. Their 
educational, scientific, and equally important 
aesthetic values should be highlighted. This will 
not involve any big money, because the objects 
already (still) exist. They should be only put un-
der protection and promoted in order to draw 
attention of inhabitants and tourists. We are talk-
ing about the following objects of abiotic herit-
age: old glacial relief, Pliocene clays, till, erratics 
and stones as well as water. bog iron is the only 
one georesource, the knowledge of which is pop-
ularized in the Museum of Ancient Mazovian 
Metallurgy. The objects of abiotic heritage occur 
in Pruszków in different combination; their loca-
tion is shown in the Fig. 2.

Erratics are especially noteworthy objects of 
inanimate nature. These undervalued and treat-
ed lightly georesources are a valuable evidence of 
regional geodiversity and the geological past. In 
this sense, they play a cognitive and educational 
role. They enhance geotourist value of the natu-
ral environment. Some of them are used to com-
memorate historical events important for a town 
or country (cultural and aesthetic roles). Such a 
use of boulders confirms timeless, permanent im-
portance of stone obelisks (e.g. Kopczyński and 
Skoczylas 2006, Skoczylas and Żyromski 2007). 
It seems that erratics deserve more attention on 
the part of conservation institutions and local au-
thorities, which should take care to preserve the 
natural heritage. 

Clever promotion of the objects of abiotic 
heritage (e.g. through a leaflet, folder, serial or 
occasional publication, geoquest, educational 
path, geotourist trail, information board, lec-
ture on a scientific theme for the general public, 
or a link in the official website of the town) by 
local tourist society and/or other organizations 
popularizing the town certainly could stimulate 
the development of tourism, including sustain-
able geotourism, in the south-western Mazovia. 
Some promotion actions have already been un-
dertaken: lectures on geological past of the city 
(in 2012 and 2017) together with a tour guide 
along its traces within the city borders (2012). 
Another lecture will be given to Pruszków inhab-
itants in September 2017 within the wider project 

Fig. 12. Matzevahs in the historical Jewish cemetery 
in Pruszków are made mainly of the so-called Kunów 
sandstone (lower Jurassic), exploited in the vicinity 

of Kunów near Ostrowiec Świętokrzyski.Photo by M. 
Górska-Zabielska (2016).
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“European Days of Heritage”. The authors have 
been writing feuilletons about geological and 
geomorphological heritage in the city in local 
monthly since July 2016. Increased interest in the 
urban tourist offer will be very likely followed by 
job creation in the services to visitors (in hotels, 
restaurants, tour agencies) and in the production 
of consumer goods (for inhabitants and visitors), 
as well as in the expanded service sector (cf. 
Dowling 2013). 

It is also important to inform the inhabitants 
of Pruszków about the scientific value of erratics 
(and other objects of inanimate nature mentioned 
in the text) for reconstruction of the geological 
past of the region. Pruszków, as a “bedroom” of 
Warsaw, extends continuously the housing offer. 
Urban infrastructure and multi-family buildings 
with deep-level garages are being built around 
the town and the earthworks reach deep into the 
subsurface layer of glacial deposits, which con-
tain still many undiscovered Scandinavian er-
ratics. Therefore, it would be worthwhile to take 
care of newly-dug erratics, and to place them in 
prestigious areas of the town. It would certainly 
contribute to the increase in the geotourist values 
of Pruszków. 

Appropriately exhibited inanimate objects 
maintain and strengthen the geographical char-
acter of the place – its environment, culture, 
beauty, heritage and prosperity of its inhabitants 
(National Geographic 2005; Reynard 2008). Their 
role in the sustainable socio-economic develop-
ment of the district and town cannot be overes-
timated. They contribute to the image creation of 
the town that adapts the elements of inanimate 
nature for tourist purposes in accordance with 
the principles of environmental protection. 

Finally, it should be noted that local initiatives, 
increasing awareness among the inhabitants, and 
the promotion of all the geotourist values will 
certainly help to draw attention to the need for 
stronger protection of inanimate resources of the 
Earth. 
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