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Abstract: Lesser Poland (Małopolska) is a historic region of Poland. The presented case study was undertaken in 
the All Saints’ Church in the town of Szydłów, in which conservation and restoration works were carried out to 
preserve Gothic wall paintings by identifying and eliminating the causes of their degradation, and these efforts 
were supported by geophysical surveying. The conducted studies constitute a step not only to determine the age 
of the construction of the Szydłów temple, but also to improve knowledge of medieval architecture and mural 
paintings in Lesser Poland. The geophysical research with application of GPR (Ground Penetrating Radar) helped 
to locate previously unknown structures under the temple floor. This survey indicated four, possibly connected, 
structural objects clearly visible in GPR profiles. Carried out works confirmed that anomalies visible on radar-
grams mark two crypts. This discovery of the hidden construction elements emphasizes and strengthens the ear-
lier suppositions of the unique character of this temple.
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and geophysical surveying works. The geophysical 
prospection with the use of the Ground Penetrat-
ing Radar (GPR) method helped to locate struc-
tures resembling crypts, which were discovered 
during measurements. Earlier information about 
their existence had not been extant. The investiga-
tion was carried out as a continuation of the resto-
ration work on the wall paintings, which revealed 
that the church is older than it was assumed and 
reinforcing its value as an archaeological object.

INTRODUCTION

Lesser Poland is a historic region of Poland, which 
was particularly significant during the forma-
tion of Polish statehood. The aim of this study 
was to increase the level of knowledge about the 
construction and development of the medieval 
church in Szydłów. A case study took place in the 
most precious monument in the town, the All 
Saints’ Church, during conservation, restoration 
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THE OBJECT OF THE RESEARCH

Szydłów is currently a small town located in the 
Mid-Poland Uplands, on Lesser Poland Uplands 
(Kondracki 2002). It is characterized by a fortified 
landscape, which is unique on a European scale 
(Myczkowski 2006). The settlement was estab-
lished in the region where the influences of vari-
ous tribal groups overlapped and, in turn, this fact 
contributed to laying the foundations of the Polish 
state. The location of this resort took advantage 
on one hand of the existence of the Vistula trade 
route, running from Kraków and Wiślica via San-
domierz to Eastern Europe. On the other hand, it 
enjoyed a peripheral position between the Kraków 
and Sandomierz Lands and took advantage of the 
assets of the local environment. 

These factors contributed to the rapid devel-
opment of settlements belonging to the princes of 
Kraków and resulted in “colonization on the Ger-
man Law” probably as early as the 13th century AD.  
This was recorded in the document of King Wła-
dysław Łokietek (Ladislaus I the Elbow-High) in 
1329 AD, when the town was chartered. A par-
ticularly dynamic period of growth was initi-
ated during the reign of King Kazimierz Wielki 
(Casimir the Great) (Guerquin 1984, Kajzer 2002). 
Then, ca. 1350–1355 AD the castle was expand-
ed, and the town strengthened with a defensive 
wall. A parish church was also built, dedicated to 
Saint Władysław, and, apart from that, there was 
a number of other buildings erected, thanks to the 
massive use of the surrounding rock materials, in 
particular detrital limestone. 

The oldest and the most valuable monument 
in Szydłów is the All Saints’ Church. It is located 
outside the city walls, near the Krakowska Gate, 
on a hill that descends steeply towards the Cieką-
ca River valley (Fig. 1). Scholars claim that the 
church is from the 14th  – 15th century AD (Wój-
cik 1869, Żukowski 1947, Kutrzebianka 1957, Ło-
ziński 1957, Madurowicz-Urbańska 1968, Mrocz-
ko & Arszyński 1995). However, K. Stronczyński, 
a well-known researcher of monuments, links the 
location of Szydłów and the foundation of the 
church of All Saints with the Duke Kazimierz 
Sprawiedliwy (Casimir the Just). He pinpoints the 
erection of the building to 1190 AD. Most likely, 
Stronczyński derived his knowledge from the rich 

archives of the city that were later burned dur-
ing fires (Chlebowski 1892, Kowalczyk 2009: 118, 
235, Guttmeyer 2010: 106, 109, 312–315). The age 
postulated by Stronczyński may be confirmed by 
the fact that Szydłów was mentioned as early as 
in 1191 AD by the documents of Sandomierz Col-
legiate (Maszczyński 1996). Therefore, a parish 
probably existed at that time and the All Saints’ 
Church could well have been its seat since it is the 
oldest church in Szydłów.

The church is situated on a hill, which in turn 
is a part of a wider area of hilly terrain, the var-
ied relief of which is carved in Sarmatian detrital 
limestone covered by a thin layer of rendzina soil. 
The area is geographically located in the contact 
zone between Świętokrzyskie (Holy Cross) Moun-
tains and Nida Trough (comp. Kondracki 2002). 
The Miocene carbonate rocks of the Carpathian 
Foredeep are typical geological formations out-
cropping in this region (Zieliński et al. 2016).

The current building of the church is com-
pact  – about 17.5 m long and 9 m wide. It is a sin-
gle nave sacral object. Its original shape is based 
on the medieval block  – probably Romanesque 
(Fig. 2A). This statement can be based on archi-
tectural features of the church  – i.e. a compact 
form typical of rural parish churches, which is 
also characterized by chancel, in a clearly separat-
ed rectangular shape, slightly narrower than the 
nave. In all likelihood, a sacristy was added (from 
the north side) and a porch (from the west side) in 
the 17th century. The church is small and was built 
of Miocene organogenic limestone blocks bond-
ed with lime mortar. Windows and door joinery 
casings are made of sandstone. Over the centuries, 
the church has been renovated, therefore some el-
ements are made of brick. The church, a one-nave 
orientated with a separate part of a rectangular 
presbytery, has both nave and chancel covered 
with gable roofs and shingle. Characteristic fea-
tures of this building are the corner buttresses. 
The doorways and windows are topped with point-
ed arch closure. The building’s doors are placed: 
main  – from the west, side  – from the south, in-
ternal  – between the presbytery and the sacristy. 
Most of the windows are finished with an ogive 
closure  – the exception is one of the windows on 
the south wall of the nave (closer to the western 
wall), completed with a semi arch (Lubarska 2013).  
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Fig. 1. Location of the study area on the map of Poland (A). Map of the surroundings of the sacred object (B). A schematic plan 
of the Church of All Saints with the system of measuring GPR profiles (C)

Fig. 2. View from the southern side of the Church of All Saints (photo by K.W. Lubarska) (A). View of the presbytery and the 
chancel arch murals, seen from the side of the nave (photo by R. Stasiuk) (B)

A

A

B

B C

It is an interesting fact that all of the walls of this 
small temple are covered with characteristic un-
dulating sand-lime medieval plasters decorated 
with figural and ornamental wall paintings, dis-
covered by chance in 1944, after a fire.

Interestingly, the paintings discovered during 
the maintenance of the northern wall of the nave 

seem to be much older than previously established. 
Until now, art historians dated the murals of Szyd-
łów from 1370 AD to the mid-15th century (Kornecki 
& Małkiewiczówna 1984: 16, 45, 48, 66, Karłowska-
-Kamzowa 1984: 209). They were badly damaged and 
mostly unreadable before the maintenance works. 
Carried out in the years 1999–2014, a comprehensive 
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 conservation and restoration works were done by 
the conservation team of Andrzej Łojszyczyk and 
Kinga Wiktoria Lubarska. The task of the conser-
vators was carried out according to the rules of the 
ethics of conservation to maximally preserve the 
original character of the polychrome (wall paint-
ings). This was difficult since, due to the minimal 
merging of the composition, it was necessary to 
bring out the content and form of the remains of 
a Gothic painting so that it was clear to each re-
cipient. In general, the wall polychromes of the All 
Saints’ Church in Szydłów were akin to a “Bible 
Pauperum”, acting as a visual tool to teach simple, 
illiterate people through the paintings, enabling 
them to know “Eternal Truths”, and making them 
reflect on the meaning of human life, teaching 
and directing their thoughts towards God. Paint-
ed decorations are placed in horizontally running 
zones. There are paintings in the lower part of the 
walls of the chancel, below offsets, coming from 
1370 AD. In the church there are also friezes with 
two cycles. First, the frieze of “Seven Joys of Blessed 
Virgin Mary”  – on the southern, and a second on 
the northern wall which presents a series of “Seven 
Deadly Sins” (Lubarska 2011, 2013).

The chancel arch (Fig. 2B) consists of four me-
dallions probably depicting “prophets” holding 
rolls of the Scriptures, and also decorative rosette 
in the middle of the arch (Lubarska 2011, 2013). 
There are four squares of various sizes with figu-
ral decoration on both walls adjacent to the arch: 
“St. Christopher carrying the baby Jesus on his 
shoulder”, the scene of “Visitation”, “the Figure 
of a Saint” (unidentified), and “Sacrifice of the 
Lord Jesus”. The rest of mural decorations contain 
among others “Passion Cycle”, scene of “the Last 
Judgment”, picture of “St. Michael the Archangel 
weighing souls” and dozens of consecration can-
dle holders (pl. zacheuszki).

Given that the temple has some Romanesque 
characteristics, it cannot be excluded that the his-
tory of this monument is older than currently be-
lieved. The fact is that the early medieval part of 
Lesser Poland region provides an extremely inter-
esting picture of cultural changes, which makes 
it a valuable area of research (Buko 2011). Due to 
the still weak recognition of the oldest history of 
Szydłów, the authors undertook a geophysical sur-
vey inside the All Saints’ Church.

GEOPHYSICAL RESEARCH 
METHODS

In areas of karst formations, many geophysical 
methods are used, starting with electrical resis-
tivity tomography (ERT) (e.g. Epting et al. 2009), 
through gravimetric measurements measuring 
the intensity change of the gravity field strength, 
ending with the GPR method (e.g. Chamberlain 
et al. 2000, El-Quady et al. 2005). The last-men-
tioned surveying method has another common 
use. It is a precise tool for crypt and grave detec-
tion in churches (e.g. Conyers 2012, Panisova et 
al. 2013, Karczewski et al. 2017, Strzępowicz et al. 
2018) and as a result the authors decided to utilize 
it in this case study. Additionally, given the nature 
of the place (a historical treasure), and the terrain 
conditions (limited space), the method chosen by 
the authors was more than appropriate. Non-inva-
sive, rapid, precise and high-resolution measure-
ments resulted in obtaining results, which were of 
satisfactory quality.

During the reconnaissance work, the authors 
used a GPR, which is a geophysical device used 
for measuring the near-surface part of the geolog-
ical medium. It utilizes the phenomenon of elec-
tromagnetic wave propagation, which, during the 
propagation process, is subjected to reflection, re-
fraction, attenuation and dispersion. Due to the 
characteristics of the object, in order to carry out 
the measurements, a GPR model ProEx of MALA 
Geoscience Company was used, supplied with 
shielded antenna at the frequency of 500 MHz. 
The choice of equipment parameters was associ-
ated with the expected depth of penetration, sat-
isfactory resolution and the physical properties of 
the ground. The distance measurement was held 
on the basis of an odometer. The research expe-
rience of the authors allowed the optimal selec-
tion of measurement parameters. It was decided 
to use a measuring step of 0.025 m, 8 times trace 
stacking, time window about 311  ns and signal 
sampling at the level of 5306 MHz. There were 
8 GPR-profiles taken altogether, with the total 
length of over 100 m (Fig. 1C). Geophysical images 
obtained by a GPR survey of a geological medium 
are called radargrams. These are graphs consist-
ing of a number of individual traces. The vertical 
axis represents an electromagnetic wave double 
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propagation time in the medium. The horizontal 
axis indicates the distance covered in the meas-
urement profile (Annan 2001). Before the pres-
entation, radargrams are subjected to processing 
which is based on the ratio increase between use-
ful information and noise. In this process the raw 
data were transformed using numerical transfor-
mations in a dedicated for Microsoft Windows 
operating system ReflexW software. Those were:
-	 static corrections  – “move start-time” which 

is hand typed, fixed value of time (in nanosec-
onds), which is the time of the first signal oc-
currence in the given scan, next “time cut” that 
deletes data above a given time and at the end 
“static correction” which allows to input on ra-
dargram the “topography” of terrain such as 
stairs steps;

-	 a number of filters operating on traces in or-
der to remove the distortion of the signal like: 
“subtract-DC-shift” where the program calcu-
lates mean value (“DC-value”) for the given 
time range of the given scan and subtracts this 
value from all data values of the scan and “sub-
stract-mean (dewow)” which creates within the 
moving time window (along Z axis) a mean 
value and subtracts the value from the actual 
data value;

-	 frequency filters  – “band-pass-butterworth” 
which performs a band-pass filtering that pass-
es frequencies within a certain range on the 
given time-domain;

-	 amplitude strengthening  – “gain function”  – 
strengthening time-dependent multiplayer ap-
plied to enhance the farther reflexes;

-	 or eventually filters operating in a specific area 
to “smooth out” the image like “stack traces” 
which averages a given number of traces on ra-
dargram (ReflexW... 2010).
In order to calculate the depth scale, the pro-

gram accomplished the time-depth conversion 
on the basis of a certain speed of electromagnetic 
wave propagation in the examined medium (Łys-
kowski & Mazurek 2013). The authors carried out 
WARR profiling (Wide Angle Reflection-Refrac-
tion) and adopted the electromagnetic wave prop-
agation velocity of 0.18 m1⋅ns−1, which is above the 
tabular values of EM wave velocity in limestone, 
but still suitable (OYO 1988, Annan 2001).

RESULTS

In the profiles P1 and P3 (Fig. 3A and 3C), be-
tween 8 and 10 m, an anomaly appears at a depth 
of about 1 m, the origin of which is most like-
ly the occurrence of an empty space. Perhaps it 
is a crypt or the remnants of the earlier church. 
A less clear reflection than described above ap-
pears in profile P2 (Fig. 3B) between 9 and 12 m 
at the same depth. It is probably a structure filled 
with some material. Contacting to this anomaly 
on profile P2 between 11 and 14 m at depth about 
0.6 m appears change on radargram which can-
not be clearly interpreted. This GPR profile shows 
the movement of the object and a distorted im-
age  – it is unclear why the deeper anomaly ap-
pears with shift in position on profiles P1 to P3. 
In all these cases a ceiling and a bottom horizon 
can be distinguished, the latter at a depth of about 
1.2 m under the floor surface. It should be not-
ed that there may occur a change of depth meas-
urement of the bottom if the object is only filled  
with air.

Before drilling works, several original 17th cen-
tury tiles were removed from the present floor. 
These were made of gray sandstone and lifting 
them up posed no problems since they were only 
loosely placed on the layer. A visual inspection 
was carried out with the use of small camera in-
serted through ca. 0.02 m diameter boreholes, 
confirming the GPR results and the existence 
of a filled in crypt. The filling material was sand 
originating from the weathered detrital lime-
stone – the main rock in the area, and included 
an admixture of sand and silt with a small ad-
dition of gravels. The walls of those crypts are 
encased with detrital limestone plates. Inspec-
tion boreholes also indicated the presence of an 
older floor carved from detrital limestone with 
a thickness of approximately 0.08 m. This ho-
rizon exists below the sandy layer at a depth of  
approx. 0.55 m.

The anomalies in profiles P1–P3, between a dis-
tance of 1 and 6 m and at a depth of about 0.6 m 
under the floor surface (in the chancel part of 
a church), as well as the perpendicularly running 
profile P4 (Fig. 4D), document an unknown structu- 
re  – probably a chamber filled with air, e.g. a crypt.  
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Fig. 3. Three selected radargrams (profiles: A – P1, B – P2, C – P3) with locations of the crypts marked (white – in the chancel; 
yellow – in the main nave) 

A

B

C
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The interpretation was not unequivocal and it was 
impossible to determine whether it came from an 
empty structure under the floor, by only analyzing 
the radargram. The small diameter drilling works 
carried out (Fig.  4A–C) confirmed that a loose 
layer of sandy fraction above the anomaly on the 
geophysical images (Fig. 4D) had a thickness of 

about 0.5 m. Beneath it, a ceiling vault of a crypt 
was found with a thickness of several centimeters. 
This crypt, in contrast to the one described previ-
ously which was filled with air, had bones and de-
cayed wood, probably from a coffin, visible at the 
bottom (Fig. 4C). Its bottom was identified as lying 
at a depth of about 2.15 m under the floor surface.

Fig. 4. Photo from inspection drilling works in place D2 above the crypt in the chancel (A). Photo from a microcamera of the 
crypt in place D2 interior, with dark fragments of a decayed coffin visible on the sand (B). Photo from the crypt in place D2 with 
visible bone fragments (C). Radargram from profile P4 with the location of the crypt marked (D)

CONCLUSIONS

The surveys succeeded in documenting the posi-
tion of previously unknown chambers under the 
church floor. This case, and many other works 
carried out with use of geophysical methods (e.g. 
Leucci 2006, Negri & Leucci 2006) show their huge 
potential in the field of archaeological prospec-
tion. The surveys enabled the documentation of 
the two crypts, the existence of which being con-
firmed by the inspection boreholes in places where 
geophysical images indicated GPR anomalies. The 
anomaly in point D2 that was confirmed in bore-
holes and is marked by the arched reflection of 

ceiling. It is significantly wider than in the case of 
very local anomalies, and on perpendicular pro-
files the reflections are almost horizontal, ending 
sharply. Below the ceiling, some weak distortions 
are visible on the radargram, probably suggesting 
the presence of some smaller scattering objects.

The conservation and restoration works in 
the All Saints’ Church in Szydłów highlighted its 
unique character and the geophysical study pre-
sented emphasizes and strengthens these earlier 
suppositions. In addition, it shows that such com-
bination of research methods could support de-
termination of the All Saints’ Church construc-
tion date, and would improve the knowledge of 

D
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medieval architecture and mural painting in Less-
er Poland.

The continuation of research in demarcated 
areas in the buildings would be crucial to help 
identify the oldest history of Szydłów. Certain-
ly, further research in places where geophysical 
anomalies occur could bring significant value in 
understanding the cultural transformations at 
play in Early Medieval Lesser Poland. 
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