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the article discusses the results of interdisciplinary studies of a romanesque stone head of high-quality artistry. it 
was discovered in 2017 during excavations at nowy targ (new market) square in the city of wrocław (lower silesia, 
poland). the sculpture originally came from one of the romanesque sacred buildings of wrocław, none of which have 
survived to this day. although it had been made in the mid-12th century, it was found in the remains of a wooden residen-
tial building burnt down in the 14th century. the results of petrographic analyses indicate that the stone head was made of 
fine-grained sandstone classified as lithic wacke. the raw material was most likely a devonian-carboniferous sandstone 
from the opava mountains. however, similar sandstones also occurred in several medieval mines located in upper si-
lesia. according to a popular belief, medieval aesthetics required such sculptures to be polychromed. the non-destructive 
analyses conducted with the microscopic Xrf, Xrd, and ftir methods demonstrated that a clean stone surface was also 
acceptable.
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The Romanesque sculpTuRe fRom nowy TaRg squaRe  
in wrocław (lower silesia, poland) in the light  

of interdisciplinary studies

1.1. introduction

polychrome romanesque sculptures have been 
subjected to several studies, but it is only recently that 
expert laboratory techniques have been employed in 
these investigations. the applicable methods include 
i.a., microscopic petrographic analysis, Xrd analysis, 
and identification of chemical compounds (with Xrf, 
empa and other tools; calza et al. 2015; de souza 
felix et al. 2015; gasanova et al. 2018, 83-90). the 
results obtained across the world have confirmed the 
well-established opinion (dodwell 1993, 23-55) that 
polychrome medieval stone and wooden sculptures 
were a widespread phenomenon.

the most renowned examples of painted stone 
sculptures include the frieze of the romanesque lin-
coln cathedral in england (crawford 2013, 199-213), 
the majesty portal of the early-gothic collegiate 
church in santa maria la mayor in toro, spain (Katz 
2002, 4-10), and the portal of glory of the santiago 
de compostella cathedral. in the latter, the reconstruc-
tion of the polychromy has recently been undertaken 
(münchmeyer, Kruse 2009). polychrome works of 
art were also present in france, germany (see e.g., 
Binding 2003; Vergnolle 2003, 10-32; Kargère, rizzo 
2010, 41-62), and central europe – the natural refer-
ence area for the find discussed in this paper (möller 
1988, 100-110; Koller 2003, 189-191; urbanek 2016, 
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308-310). the well-studied examples from the cathe-
drals in meißen (donath 2001, 10-34) and freiberg 
(hütter 1963, 238-240) in nearby saxony are particu-
larly noteworthy. the only polychrome romanesque 
sculptures in silesia to have received more scholarly 
attention were those in the cistercian abbey of trze-
bnica. the paints were based on chalk (white), and 
white or red lead (poksińska 1992; 1993; 1994, 345-
351).

in western europe, the widespread practice of 
painting architectural sculptures resulted in the devel-
opment of a specialized class of painters. presumably, 
most of the artisans decorating church interiors were 
itinerant craftsmen carrying out their commissions 
(dodwell 1993, 37-39). no later than in the second 
half of the 12th century, guild rules were introduced to 
regulate their profession (Boileau 1873, 157; crawford 
2013, 7). according to these rules, the same group of 

craftsmen decorated sculptures of stone, wood, and 
other materials.

in this paper we discuss a romanesque sculpture 
found during excavations in the old town of wrocław, 
lower silesia’s capital. the sculpture was a second-
ary deposit. the main purpose of this study was to find 
out whether the coloured deposits on the sculpture’s 
surface were remains of paint and, if so, whether there 
is any connection between the petrographic features 
of the rock material and the type of paint. we also 
tried to identify the pigments. since the artefact is of 
high artistic and display value, we utilized analytical 
techniques affecting it only minimally. petrographic 
analysis of the rock material used for the sculpture 
was also essential, as it can provide crucial informa-
tion on how the romanesque construction industry in 
wrocław was organized.

fig. 1. excavation trench and the location of the sculpture. developed by m. caban



223
the romanesque sculpture from nowy targ square in wrocław (lower silesia, poland)

1.2. archaeological conteXt

the excavation area was situated in the east-
ern part of medieval wrocław, historically the main 
city of silesia. it extended over a square between the 
present nowy targ (new market) square, Św. Ka-
tarzyna (st catherine) street, wit stwosz/Św. woj-
ciech (Veit stoss/st adalbert) street, and Św. wit  
(st Vitus) street (fig. 1). Before world war ii, this 
area had been fully built up. however, the buildings 
were destroyed in the final weeks of the war.

one of the most intriguing finds recorded during 
the excavations was a fragment of a sandstone figural 
sculpture – a head. most probably, it originally deco-
rated one of wrocław’s romanesque ecclesiastical 
buildings. since none of them is fully preserved to 
the present day, and therefore archaeology is the only 
available source of information.

the sculpted head was discovered within the 
heavily damaged remains of the rear of the building 
designated as stratigraphic unit 62. according to the 
cadastral plan made before 1945, the building was sit-
uated in the back of a plot marked as nowy targ (new 
market) square 10. the discovered traces clearly in-
dicate that the structure was destroyed by fire (fig. 2). 
during the research it was not possible to determine 
the extent of the building and to reconstruct its plan, 

as it was largely destroyed by foundation trenches 
in the renaissance era. only fragments of the hard 
earthen floor of the building in the form of a burnt 
concave and a layer of debris consisting mainly of 
lumps of orange and red pugging clay, charcoal, and 
ash were recorded. this rubble indicates that the walls 
of the building were of half-timber construction. un-
der the layer of rubble, the sculpture of the head was 
exposed (116.75 m above sea level), in the immedi-
ate vicinity of which there were weaving spindles of 
various sizes, and a round shield made of slate rock. 
a hole was made in its center, while the surface on 
both sides was provided with incisions, occasionally 
arranged in small crosses and grids. apart from this, 
the find was surrounded by burnt organic material 
consisting mainly of plant debris, charred remains of 
hair, and small fragments of fabric. Both in the rub-
ble and directly on the usable surface of the building 
there were also fragments of ceramics, which can be 
dated broadly to the 14th century. this dating was also 
confirmed by the stratigraphic relationship of the lev-
el at which the remains were discovered with respect 
to the lower and higher layers. the head itself, made 
of sandstone, bore clear signs of fire damage, and 
the cuts on the right side were probably made with 
a metal tool. these traces indicate that the head was 
forcibly separated from the rest of the figure. Based 

fig. 2. sculpture in situ. photo by p. duma
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fig. 3. View of the romanesque head. photo by p. duma

fig. 4. wrocław, city map showing sculpture’s deposition place. developed by n. lenkow



225
the romanesque sculpture from nowy targ square in wrocław (lower silesia, poland)

on stylistic analogies from both wrocław and other 
parts of europe, it is believed that the sculpture was 
created close to the middle of the 12th century, i.e., its 
deposition took place nearly 200 years after its crea-
tion. it is possible that it came from the furnishings of 
one of the city’s churches.

the burnt organic material found in the immedi-
ate vicinity of the head and spindle whorls was sub-
jected to botanical analysis1. the collected sample 

1  the analysis was performed by agata sady.

contained fibre fragments, burnt straw or hay, wood 
fragments, and diaspore. macroscopic analysis made 
it was possible to identify the remains of many plant 
species. in the first place was cabbage (Brassica rapa), 
black mustard (Brassica nigra), cabbage (Brassica 
sp.), and common rye (secale cereale). traces of pop-
py seeds (papaver sp.), knotweed (polygonum sp.), 
common pea (pisum sativum), cornflower (centaurea 
cyanus), stinking nightshade (hyoscyamus niger) and 
corn spurry (spergula arvensis) were also found. it 
seems that most of these plants were left over from 
the food supply of the people living in the building. 

fig. 5. grain framework of sandstone from the medieval sculpture found in nowy targ (new market) square  
in wrocław, microphotography, a – parallel nicols, B – crossed nicols, 40x magnification. photo by p. gunia
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these plants may have been introduced accidentally 
and were common in the vicinity of crops. it is pos-
sible, however, that they were also used for pharma-
cological purposes. this applies, inter alia, to stink-
ing nightshade. since antiquity, it has been used as 
an ingredient of potions with various properties: as 
a plant that induces sleep, calms, relieves pain (in-
cluding toothache) (musiał 2017, 61). in larger quanti-
ties, it could have hallucinogenic properties, or was 
even poisonous to both humans and animals (Bartnik 
2017, 104).

the head is only slightly smaller than a natural 
human head. it was made of sandstone and bears clear 
traces of burning. on its left side, traces of hammer-
ing and cutting, most probably made with a metal 
tool, were identified. they indicate that the figure was 
mechanically decomposed, and the head purposefully 
separated. the head’s depth was 16.5 cm, its width  
9 cm, and its height 26.5 cm.

the head seems to be abnormally elongated, the 
ball-shaped eyes are situated deep in the skull and 
framed with almond-shaped eye-openings. the hair 
and the beard are fairly compact, adhering to the 
body, and covered with dense grooves. the individual 
streaks of hair are barely separated from one another 
(fig. 3).

such style was typical of romanesque figural 
sculpture between ca. 1100 and the beginning of the 
second half of the 12th century in southern france 
(schapiro, finn 1985, 23-40). similar works might 
be found e.g., in the Benedictine abbey in moissac. 
the stonemasons educated in this abbey worked at 
construction sites in the whole of europe, thereby 
spreading their specific style of stone carving (au-
bert 1965, 530). the most evident silesian example 
of this artistic manner is the “Biestrzyków prophet”, 
a high-relief bust attached to a flat background plate.  
it was most probably part of a full-figure sculpture  
integrated into a group of similar figures (Świe-
chowski 2004, 220). the prophet dates back to the 
fifth or sixth decade of the 12th century. it likely 
originated in the Benedictine abbey church founded 
in the ołbin district in wrocław by piotr włostowic. 
włostowic was a voivode appointed by the polish 
high duke władysław ii wygnaniec (the exile). 
the sculpture might have been part of the decora-
tions framing the main portal (Świechowski 1955; 
1961, 249-253; morelowski 1955, 10-35; Kmiecik, 
szwed 2018, 79-82).

the stone head discovered in nowy targ (new 
market) square was an architectural ornament of 
a church, and there were very few venues in wrocław 

fig. 6. romanesque head with marked deposits of undetermined substances: frame colours match deposit colours.  
photo by B. miazga
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which might have featured it. those were: the cathe-
dral of st John the Baptist in ostrów tumski, st mar-
tin’s church (situated within the princely fort/seat on 
the cathedral island), st peter’s church, and the abbey 
church of holy Virgin mary. st Vincent’s church in 
the ołbin area (close to the cathedral island), which 
belonged to piotr włostowic is also possible. fur-
thermore, one other church – namely, that of canons 
regular of the lateran/st augustine on piasek island 

(sand island, insula arena) in wrocław, might be 
considered (fig. 4).

1.3. materials and  
study methods

for the petrographic analysis we collected a small 
piece of stone from the inner part of the sculpture. 

fig. 7. sem-eds analysis of the rock material used for carving the head. Xrf energy spectrum of the rock material.  
developed by B. miazga
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it was examined in transmitted light using a nikon 
pol 200 polarizing microscope. the assessment of 
the modal composition and grain size was carried out 
with the JmicroVision software. it utilizes the point 
counting method performed on digital microscopic 
images of thin rock slices. the sandstone’s granulom-
etry was defined by using the equivalent diameter of 
the grains intersected with lines traversing the raster 
and spaced 1.0 mm from one another. the cement was 
examined with a siemens 5005 diffractometer (with 
ni-filtered coKα radiation) at the institute of geologi-
cal sciences, university of wrocław. powder method 
at scattering angles (2θ) ranging from 6 to 89o was 
applied.

fragments of the sculpture’s polychromy were 
investigated with a hiroX rh 2000 digital mi-
croscope at the institute of archaeology, university 
of wrocław. representative samples of rock mate-
rial and their white, yellow, and red coatings were 
observed at the faculty of chemistry, university of 
wrocław, with a hitachi s-3400n scanning elec-

tron microscope equipped with a thermo scientific 
energy dispersive spectrometer. the acceleration 
voltage was 30.0kV. we collected Bse photos of the 
analyzed samples made at 65-200x powers of mag-
nification, as well as quantitative and semi-quantita-
tive eds data.

for the energy-dispersive Xrf measurements, 
a tabletop spectro midex spectrometer with an X-ray 
tube with molybdenum anode and a peltier-cooled, 
semiconductor si drift detector (ssd) was used. it 
operated with a voltage of 46 kV and an amperage 
of 0.4 ma. the Xrf examination was fully non-in-
vasive and did not include sampling, as the device’s 
measurement chamber was large enough to room the 
whole preserved sculpture fragment.

studies of the phase composition of the deposit 
samples and rock material were conducted by the 
crystal Structure Oriented Powder Diffractometry 
Group, faculty of chemistry, Jagiellonian university. 
the experiments with X-ray powder diffractometry 
utilized cuKα radiation and a panalytical X’pert pro 

fig. 8. rock material observed with a light microscope (160-200x magnification). developed by B. miazga
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mpd diffractometer. it operated in Bragg-Brentano 
geometry at the angle range of 8.0-70.0° 2θ and 
a measurement step of 0.013°. the analysis of the 
obtained diffraction images was made with X’pert 
highscore software utilizing the pdf-4+ 2017 data-
base of diffraction data. the ft-ir analyses utilized 

the thermo nicolet 380 spectrometer operating at 
a 4000-400cm-1 range. powder method was applied. 
the deposit sample was mixed with spectrally pure 
KBr and the spectrum was captured in the absorbance 
mode. the spectral analysis used the hr inorganica 
and us geological survey databases.

fig. 9. infrared spectrum of the analyzed sample and calcite (*) and quartz (•), identified in the sample. diffraction  
image of the rock material sample. quartz (red line), calcite (blue) and microcline (green line)* detected.

* while analyzing the Xrd results, it is important to bear in mind that the samples featured a significant quartz  
content that might impair the identification of other mineral components. our interpretation selected substances  

which best matched the sample’s diffraction image. developed by B. miazga
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1.4. petrographic features and 
oRigin of The Rock maTeRial

the excavations conducted at nowy targ (new 
market) square between 2010 and 2017 yielded a sig-
nificant number of stone artefacts of various types. 
the assemblage included mostly miscellaneous stone 
tools used e.g., as knife sharpeners or pads, as well 

as small fragments of architectural elements. detailed 
characteristics of their petrographic features, quanti-
tative analysis of the lithological types, and remarks 
on the places of origin of the rock material are avail-
able elsewhere (gunia 2018, 1060-1070). 

the analyzed sample was taken from the inside 
of the stone head. the rock was fine-grained, with 
plain, non-laminated structure, cream grey, locally 

fig. 10. microscopic image of the white deposit from the head’s surface, 20x magnification (a, c),  
100x magnification (b, d). stratigraphy of the white deposit on the stone sculpture. the rock, black,  

the burnt “underlay” and the white substance on the top are visible in the pictures. developed by B. miazga
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covered with dark grey patina. the macroscopically 
visible features indicate that the material was a clas-
tic, cream-grey rock with psammite structure, evenly-
sized grains, without any visible sedimentary lamina-
tion. the microscopic observations showed a com-
pact lithic framework consisting predominantly of 
0.2-0.4 mm clasts displaying a low degree of round-
ing. the rock featured a low maturity of the primary 
sediment, moderately sorted grains (mostly isometric 
clasts) and low porosity reaching ca. 3.5% of the vol-
ume. the cementation was of a mixed porous-contact 
type with the cement consisting mostly of clay and in 
some places of iron and clay (fig. 5).

the framework grains included quartz, feldspars, 
lithic fragments, and accessory minerals such as chlo-
rite, zircon, rutile, and non-transparent iron oxides.

most prevalent among the framework grains is 
quartz. quartz grains are usually isometric (less often 
slightly elongated). oblong specimens are relatively 
rare. the framework grains were most often moder-
ately, and sometimes only slightly rounded. most of 
the clasts might be categorized as sub-rounded or 
sub-angular, less often angular. their maximum size 
reached 0.7 mm. some of the discussed quartz grains 
were monocrystalline. polycrystalline quartz, how-
ever, was also frequent and present most probably in 

fig. 11. Xrf energy spectrum of the white deposit. sem-eds analysis of the white deposit. developed by B. miazga
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fig. 12. diffraction image of the white substance sample. quartz (red line)  
and alkaline mixed aluminium silicate (dark blue line). developed by B. miazga

fig. 13. microscopic view of the black deposits: a, b – cracked surface, no gloss; c, d – glassy surface, gloss.  
developed by B. miazga

rock fragments (quartzites?). here, the quartz grains 
were moderately rounded: most of them were sub-
rounded or sub-angular. the grains observed through 
a single nicol appeared as colourless, non-pleochroic, 

not displaying visible cleavage and with relatively 
low relief. in polarized light, their interference colours 
were low to medium, most often grey and yellowish-
grey. while the quartz did not contain inclusions of  
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other minerals, submicroscopic fluid inclusions were 
visible. the latter sometimes caused the opacity of the 
surrounding quartz background.

moderately rounded, almost isometric (less of-
ten slightly elongated) feldspar fragments were also 
present. their grains reached as much as 0.6-0.7 mm. 
in many cases, they were severely weathered and 
replaced with secondary aggregates of rusty-orange 
small blades consisting of feldspar decomposition 
products. Based on these pseudomorphs, it is neither 
possible to reliably identify the original optical prop-
erties of feldspar nor classify it typologically. at the 
same time, weakly weathered grains of alkalic feld-
spars were rare. they sometimes weakly developed 
perthite overgrowths formed through exsolution. 
grains with characteristic cross-hatch, twinning inter-
growths classified as microcline also occurred. most 
of them exhibited optical properties similar to quartz 
grains. at the same time, they displayed characteristic 
opaque spots on the surface, as well as narrow con-
centrations of silty weathering products arranged pre-
dominantly along the cleavage direction.

lithic ingredients constituted a significant part 
of the grain framework in the discussed rock. their 
largest, moderately rounded fragments reached 0.6-
0.7 mm. most of them, however, were no larger than 
0.5 mm. the rock fragments included many aggre-
gates with grains of polycrystalline quartz consist-
ing of a few quartz minerals grown together. grains 
including both quartz and feldspar blades were also 
frequent, as well as intergrowths of randomly ori-
ented crystals of these two minerals. in most cases, 
the feldspars were moderate to heavily weathered or 
replaced with orange-brownish, secondary aggregates 
of decomposition products arranged in fine blades. 
occurring very rarely were grains consisting of very 
fine quartz crystals, fine muscovite blades in the form 
of sericite and including small amounts of feldspar. 
in such grains, the muscovite blades were arranged in 
parallel to one another.

the microscopically visible structural and tex-
tural features of these fragments might indicate that 
there were several lithological types of lithic ingre-
dients. they represent most probably pieces of igne-
ous rocks (acidic), and some of them (with regularly 
arranged grains) metamorphic crystalline slates. it is 
important to bear in mind that some of the polycrys-
talline quartz aggregates discussed above might have 
been formed through the crushing of fine-grained 
quartz-arenite sandstones. this might be indirectly 
indicated by the lack of traces of recrystallization 

(blastesis) of the original quartz in the grain frame-
work.

among the less prevalent (accessory) rock ingre-
dients, chlorite is particularly noteworthy. it usually 
forms up to 0.35 mm blades which sometimes make 
parallel concentrations consisting of a few specimens. 
microscopic observation showed that their colour 
was greenish, only slightly pleochroic, and that they 
had unidirectional cleavage and relatively high relief. 
when observed under crossed nicols, they displayed 
low, grey (first order) or subnormal, violet-blue inter-
ference colours. interstitial chlorites occurred inci-
dentally in the grain framework.

the discussed sandstones only exceptionally 
included zircon as an accessory ingredient, and on-
ly a few crystals were identified. the minerals usu-
ally have a fine, columnar habit and feature relatively 
well-preserved automorphic crystals reaching up to  
0.2 mm. as far as its optical features are concerned, 
zircon has a high positive relief. it is colourless, non-
pleochroic and lacking visible cleavage. under crossed 
nicols, it displays high, third order, red-violet inter-
ference colours. apart from zircon, isolated opaque, 
oval or irregularly shaped iron oxides were identified. 
their size usually did not exceed 0.15 mm.

the cement consisted predominantly of clay min-
erals in the form of a silty, rusty-brown mass – simi-
lar to the filling of feldspar pseudomorphs. therefore, 
deciding whether concentrations of clay minerals are 
part of the cement or a secondary product of weath-
ering may prove challenging. sometimes clay miner-
als in the form of small concentrations of blades ar-
ranged in parallel or radially can be observed between 
larger framework grains. their colour is similar but 
their arrangement indicates that they are part of the 
cement (or clay matrix). they occurred in the form 
of micro-blades or micro-scales situated between the 
framework grains. the cement was, thus, of a porous-
contact type. the locally visible rusty-orange inclu-
sions among the clay ingredients might indicate the 
presence of dispersed quantities of iron hydroxides 
(goethite?, lepidocrocite?) in the background.

the analysis of the modal composition of the dis-
cussed rock showed that it consisted mostly of quartz 
(42.0% of the volume), feldspars (with clay pseudo-
morphs; 33.0% of the volume), and lithic components 
– 16.5%. the cement made 4% of the rock’s volume, 
pores 3.5%, and other components (including acces-
sory minerals) – 1%.

the analysis of the framework grains demonstrat-
ed that fractions with different grain sizes constituted 
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a significant part of the sample’s volume. such a com-
position reflects the poor sorting of the primary sedi-
ment. the maximum grain size did not exceed 0.7 mm 
but many of them fell within the 0.4-0.5 mm range. 

as the granulometric measurements showed, the sam-
ple consisted mostly of 0.2-0.3 and 0.3-0.4 mm grains 
which constituted respectively 25% and 23% of the 
framework grains. the 0.1-0.2 mm, 0.5-0.5 mm and  

fig. 14. sem-eds analyses of black substance samples: 1, 2 – top part; 3, 4 – bottom part. developed by B. miazga

fig. 15. diffraction image of the black sample. quartz (red line), kaolinite (dark blue line)  
and galena (green line). developed by B. miazga
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0.5-0.7 mm fractions made 16%, 18% and 14% of the 
volume respectively. grains falling in the ranges of 
0.05-1 mm and below 0.05 mm constituted only a few 
per cent of the analyzed grains.

the fine-grained clastic rock used for the sculp-
ture has features typical of arkose. according to the 
system by pettijohn et al. (1972, 12-34), it may be clas-
sified as a lithic wacke. the petrographically similar, 
middle turonian cretaceous sandstones – identified 
in the formations of the intra-sudetic synclinorium 
(Kozłowski 1986) – had many applications in the ar-
chitecture. the radków sandstone also belongs to 
this group and includes feldspars and lithic ingredi-
ents of similar character – apart from quartz. these 
sandstones, however, are typically yellowish (dzie-
dzic ed. 1979, 20-44). moreover, carving stones from 
this group usually feature distinctively well-preserved 
feldspar plates, which makes them different from the 
discussed sample.

similar rocks, matching the characteristics of 
greywacke or arkose, might be found in the opaw-
skie mountains. they occur as small deposits of 
devonian-carboniferous clastic rocks. greywacke 
from these deposits was quarried in the Braciszów 
area, while arkose occurred in the zubrzyce area. 
the material might have also originated on the czech 
side of the opava mountains. the clastic rocks of the 
opavas are described as grey sandstones, yellowish 

when weathered, consisting mostly of poorly rounded 
quartz, well-preserved feldspars and clasts of meta-
morphic, volcanic and sedimentary rocks (sawicki 
1979). Blades of various accessory minerals might al-
so be identified, including post-biotite chlorite. how-
ever, their grain framework does not include severely 
weathered feldspars.

the petrographic characteristics of the analyzed 
sandstone match in some respects the carboniferous 
greywacke found with illitic shales in the vicinity of 
toszek, near pyskowice (zieliński 1964). this source 
of raw material, however, is rather improbable since 
the model composition of the toszek arkose does not 
include potassium feldspars which were identified in 
the analyzed sample. the source of the raw material 
might have also been located outside of the present 
area of poland. to identify them, field investigations 
and examination of samples from medieval stone 
quarries in germany, Bohemia, slovakia and austria 
will be necessary.

1.5. archaeometric results

sample 1: a cream-grey sample was taken from 
a minor chip on the top of the head of the analyzed 
sculpture. it served as a model for comparing the 
phase and chemical composition of the rock and the 

fig. 16. diffraction image of the yellow sample. quartz (red line), biotite (grey line), kaolinite (brown line),  
orthoclase (light blue line). developed by B. miazga
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fig. 17. Xrf spectrum of the yellow deposit. sem-eds analysis of the yellow substance sample.  
developed by B. miazga

coloured deposits. the microscopic observation sug-
gested a significant quartz content in the analyzed sur-
face (fig. 7). the eds spectrum contained peaks of 
silicon, aluminium and oxygen (ca. 25, 10 and 50% 

wt respectively), as well as reflections showing small 
quantities of carbon, potassium, iron (all of them ca. 
3% wt) and calcium (ca. 4% wt). trace quantities of 
sodium, magnesium, phosphorus and sulphur (below  
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0.5% wt; fig. 8a) also occurred. the Xrf analysis 
detected also low signals of lead, iron, manganese, 
rubidium and strontium (fig. 8b) the ftir spectral 
analysis identified quartz and calcite as the main com-
ponents of the rock used for the sculpture (fig. 9a), 
while diffractometry also detected potassium feldspar 
(microcline; fig. 9b).

the results obtained for sample no. 1 indicate that 
it contained typical sandstone components, such as 
quartz, feldspars and carbonates in the cement.

sample 2: the sample was taken from the white 
deposit covering part of the man’s hair (fig. 6). micro-
scopic observations at a low power of magnification 
showed that this – rather soft – deposit was located 
mostly in the surface concavities and covered an ear-
lier, black layer resembling burnt organic substance 
(fig. 10a).

the obtained eds results demonstrated that 
sample no. 2 included mostly oxygen (ca. 45% wt), 
silicone (ca. 16% wt), calcium (ca. 13% wt) and alu-
minium (ca. 9% wt). the sample also contained 
small quantities of other elements, such as potassium  
(ca. 3% wt), iron (ca. 3% wt), carbon (ca. 2% wt), 
magnesium (ca. 1%) and a small addition of manga-
nese (ca. 0,2% wt). elements associated with envi-
ronmental contamination and human activities, such 
as phosphorus (ca. 6% wt), sulphur (ca. 0.8 % wt) and 
chlorine (ca. 0.5% wt; fig. 10b), were also present.

the Xrf analysis of the white deposit sample 
made it possible to identify similar calcium, potas-
sium, manganese and iron, lead, rubidium and stron-
tium contents as in the previously discussed rock ma-
terial (fig. 11a). on the other hand, the quantity of zinc 
significantly exceeded its concentration in the rock 
material. calcium and iron also occurred in greater 
quantities.

the diffraction analysis detected the presence 
of quartz and kaolinite. the infrared spectroscopy 
provided the same results, confirming the presence 
of aluminosilicate minerals. it also detected a slight 
amount of an organic substance (identified through 
weak c-h stretching of methyl and methylene groups 
in alkanes). 

the presence of feldspar weathering products and 
the composition of the sculpture’s raw material are 
reflected by the secondary kaolinite and higher con-
tents of aluminium and silicon dioxide in the sample. 
the occurrence of phosphorus, chlorine, and sulphur 
indicates the significant impact of environmental de-
terioration on the sculpture. this indirectly suggests 
that the romanesque sculpture was originally placed 
outside of a sacral building.

the analyzed sample lacks intensive lead signals 
which would indicate that the medieval artisans uti-
lized the most popular white pigment of their time – 
that is, white lead paint (clark 2002). the phospho-
rus, calcium, and iron concentrations might suggest 
that the sample was contaminated with anthropogenic 
products. thus, the examined substance was likely a 
calcium residue contaminated with layers of soil (fig. 
11a).

sample 3. the sample is a fragment of black, sol-
id deposit, in some places with a matte patina. the mi-
croscopic view of the surface revealed local networks 
of cracks resembling those found in materials vitrified 
in high temperature (fig. 13). Both the top and bot-
tom surfaces of the black substance were examined, 
as shown in fig. 14.

the sem-eds data analysis of the outer part 
of the sample showed that in the examined micro-
areas, carbon (more than 40% wt), oxygen (ca. 30% 
wt), nitrogen (ca. 5% wt) and calcium (ca. 4% wt)  

fig. 18. microscopic image of the blue deposit. developed by B. miazga
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dominated. other elements, such as sodium, magne-
sium, aluminium, silicon, sulphur, chlorine, potas-
sium, iron, copper, and zinc (below 1% wt) occurred 
in small quantities. the analyses of the bottom part 
of the glassy deposit indicate a higher frequency of 
components with the ordered internal arrangement 
(minerals). apart from the 30% oxygen content, sig-
nificant quantities of calcium (more than 20% wt) and 
ca. 10 % of phosphorus and aluminium were detected. 
iron and carbon constituted ca. 5% wt each.

the Xrf analyses of sample no. 3 detected trace 
quantities of potassium, calcium, manganese, iron, 
lead, rubidium, and strontium, as well as copper and 
zinc. nevertheless, these metals did not make more 
than 4% of the analyzed deposit.

the powder diffraction X-ray analysis of the sub-
stance confirmed its almost amorphous character. the 
identified reflections indicated the presence of quartz, 
kaolinite, and a small amount of galena (fig. 15). the 
characteristic “hump” on the sample’s diffractogram 
at the scanning angles 2θ: 25-28o and 35-40o also tes-
tified the significant content of non-crystalline (amor-
phous) substances. apart from the mineral substances 
(mostly various silicon and aluminium oxides, includ-
ing quartz), the ftir analysis detected noteworthy 

quantities of phosphorus compounds and organic sub-
stances.

these results therefore indicate that the black de-
posit containing large quantities of carbon compounds 
was probably a combustion product of organic sub-
stances. the glassy surface adjacent to the sandstone 
developed due to high temperature. it might have been 
a fire, as the field investigations suggest.

the notable phosphorus content in the sample 
might derive from the combustion of organic matter 
(e.g., connective tissue, and specifically bone tissue), 
deterioration associated with the formation of second-
ary apatite, or phase transitions which occurred when 
the artefact was covered by the deposits.

sample 4. the sample is a fragment of yellow, 
mineral deposit taken from the eye area in the sculp-
ture’s face.

the results of the eds analyses showed that the 
examined sample consisted mostly of compounds 
of oxygen and light metals. the oxygen content of-
ten exceeded 45% wt, and the silicon and aluminium 
contents amounted respectively to 24% and 10% wt. 
carbon, calcium and iron occurred in significantly 
smaller quantities (2-3% for c; ca. 4% for ca and fe; 
fig. 16).

fig. 19. Xrf energy spectrum of the blue deposit (blue line) and the rock material (red line). developed by B. miazga
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the X-ray fluorescence analyses indicated that 
the percentage of manganese and iron was higher in 
the sample than in the sculpture’s rock material (fig. 
17a). the same applies to lead, rubidium, and stron-
tium. silicone, aluminium, and oxygen in the exam-
ined deposit originated from quartz and aluminosili-
cates (feldspars).

the X-ray investigations confirmed the presence 
of these elements in various minerals. reflections of 
quartz, biotite, kaolinite, and orthoclase were identi-
fied (fig. 16). Besides the mineral substances (mostly 
quartz), the ftir examination detected organic com-
pounds (characteristic signals of ch2 and ch3 groups 
in the range 2950-2850, 1450-1380 cm-1).

the archaeometric investigations demonstrated 
that the analyzed sample contained mostly ingredi-
ents connected to rock weathering. the yellowish 
colour results most probably from the presence of de-
composed iron hydroxides (goethite?) with dusty and 
amorphous texture (ochre?). the contaminations con-
taining phosphorus, sulphur, and chlorine might be 
either deterioration products from the surface of the 
sculpture exposed to weather conditions or products 
of post-depositional mineral transformations.

1.6. concluding remarKs

the examined stone artefact is part of a sculpture 
which decorated one of the romanesque buildings of 
wrocław. it may be dated to the 12th century but it 
was deposited in a wooden building in the backyard 
of a city plot no sooner than in the 14th century. it was 
carved from a stone well-suited for the purpose. the 
rock material was a fine-grained, cream-grey arkose 
sandstone originating in the sudetes. the stone quarry 
was probably distant, likely situated in the mountains 
in the southern opole region of silesia. the roman-
esque churches of wrocław typically featured mas-
sive granite walls, as well as architectural details and 
sculptural decorations of sandstone (Świechowski 
1955, 11-44; lasota, piekalski, 1990/1991, 118-130). 

the archaeometric analyses of the deposits sam-
pled from the surface of the romanesque sculpture ex-
cluded the possibility that it had been painted, particu-
larly as concerns the use of white pigment. not only 
does this conclusion result from microscopic observa-
tions, but also the outcome of advanced mineralogical 
and micro-area chemical composition analyses. the 
samples did not yield any traces of lead pigment, so 
characteristic of medieval art. the pigment occurred 
both in white paints and as a lightening ingredient in 
other paints (de souza felix et. al. 2015; gasanova et 
al. 2018). moreover, the analyses did not detect ther-
mal decomposition products of white lead (Ball, cas-
son 1977, 1949-1950) as would be formed in a fire.

nevertheless, the studies of the deposits cover-
ing the sculpture yielded exciting information. first, 
the presence of amorphous carbon in the black deposit 
sample confirmed that the artefact had been exposed 
to high temperature (i.e., fire). second, the phospho-
rus traces in the deposits document the anthropogenic 
factor in the object’s production and usage stages or 
post-depositional weather deterioration.

although painting sculptural decorations was  
a common practice in christian europe (recorded al-
so in the nearby cistercian church in trzebnica), the 
discussed artefact seems to have remained unpaint-
ed. Both the microscopic and spectroscopic analyses 
aimed at identifying pigment traces on the sculpture’s 
surface gave negative results. thus, painting roman-
esque stone sculptures did not have to be extensively 
practiced in 12th-century silesia. the aesthetic prin-
ciples determining the look of local sacral buildings 
might have differed from western european patterns.

Acknowledgements

we would like to express our gratitude to alicja 
rafalska-łasocha and wiesław łasocha from the fac-
ulty of chemistry (Jagiellonian university, Kraków, 
poland) who conducted the X-ray diffraction analysis. 
we also wish to thank the two anonymous reviewers 
for their suggestions and comments.



240
paweł duma, piotr gunia, Beata miazga, Jerzy pieKalsKi, Jerzy serafin

aubert m. (1965). Cathédrales abbatiales collégiales et 
prieurés romanes de France, paris: arthaud.

Ball m.c., casson m.J. (1977). thermal studies on lead (ii) 
salts – ii: the decomposition of the lead hydroxide 
carbonate, pb(oh)2 •pbco3. Journal of Inorganic and 
Nuclear Chemistry, 39(11), 1949-1951.

Bartnik a. (2017). lulek czarny i jego zastosowanie w sta-
rożytnej medycynie i weterynarii. Samai, 2, 103-117.

Binding g. (1993). Die Bedeutung von Licht und Farbe für 
den mittelalterlichen Kirchenbau. stuttgart: steiner.

Boileau Ê. (1873). livre des métiers de la ville paris, part 
i, title 61-62. in: g.B. depping (ed.), Réglements sur 
les arts et métiers de Paris, rédigés au XIIIe siècle et 
connus soux le nom du Livre des métiers d’Êtienne 
Boileau (155-159). paris: de l’imprimerie de cra-
pelet.

calza c., oliveira d.f., freitas r.p. et al. (2015). analy-
sis of sculptures using Xrf and X-ray radiography. 
Radiation Physics and Chemistry. doi: 10.1016/j.rad-
physchem. 2015.04.012

clark r.J.h. (2002). pigment identification by spectrosco-
pic means: an arts/science interface. Comptes Rendus 
Chimie, 5, 7-20.

crawford c. (2013). investigating the polychromy of lin-
coln romanesque frize panels, and its contribution to 
the architectonics and overall rhetoric of the cathe-
dral. Journal of Architectural Conversation, 19. doi. 
org/10.1080/13556207.2013.871857

de souza felix V., calza c., freitas r.p., lopes r.t. 
(2015). edXrf analysis of sculptures on polychrome 
wood. Proceedings of International/ Nuclear Atlantic 
Conference – INAC 2015. download from: https://
inis.iaea.org/collection/nclcollectionstore/_public/ 
47/042/47042509.pdf (access: 31.08.2020)

dodwell c.r. (1993). The Pictoral Arts of the West (800-
1200). new haven: yale university press.

donath g. (2001). die rekonstruktion der mittelalterli-
chen architekturfarbigkeit des domes zu meißen 
(um 1250). in: Turm Fassade Portal – Colloquium 
zur Bauforschung, Kunstwissenschaft und Denkmal-
pflege an den Domen von Wien, Prag und Regensburg  
(63-66). regensburg: schnell & steiner.

dziedzic K. (ed.) (1979). Surowce mineralne Dolnego Ślą-
ska. wrocław: ossolineum.

gasanova s., pagès-camagna s., andrioti m., hermon s. 
(2018). non-destructive in situ analysis of polychro-
my on ancient cypriot sculptures. Archaeological and  
Anthropological Sciences, 10, 83-95.

gunia p. (2018). charakterystyka petrograficzna zabytków 
kamiennych. in: J. piekalski, K. wachowski (eds.), 
Rytm rozwoju miasta na kulturowym pograniczu. Stu-
dium strefy placu Nowy Targ we Wrocławiu, 2. (wrati-
slavia antiqua 23) (1060-1074). wrocław: uniwersy-
tet wrocławski. instytut archeologii.

hütter e. (1963). untersuchungen zur polychromie der gol-
denen pforte am dom zu freiberg. in: Festschrift Wolf 
Schubert zum 60. Geburtstag, Kunst des Mittelalters 
in Sachsen (237-243). weimar: Böhlau.

Kargère l., rizzo a. (2010). twelfth-century french po-
lychrome sculpture in the metropolitan museum of 
art: materials and techniques. Metropolitan Museum 
Studies in Art, Science, and Technology, 1, 39-72.

Katz m. (2002). architectural polychromy and the pain-
ter’s trade in medieval spain. Gesta, 41(1), artistic 
identity in the late medieval ages, 3-14.

Kmiecik p., szwed r. (2018). wystrój kamieniarski opac-
twa na ołbinie w świetle najnowszych odkryć ar-
cheologiczno-architektonicznych na terenie byłego 
szpitala im. Józefa Babińskiego we wrocławiu. in: 
m.l. wójcik (ed.), Od benedyktynów i premonstra-
tensów do salezjanów. Dzieje kościoła i parafii św. 
Michała Archanioła na wrocławskim Ołbinie (79-85, 
331-340). wrocław-Borowianka: instytut historyczny 
uwr., parafia św. michała archanioła we wrocławiu.

Koller m. (2003). steinfarbe und ziegelfarbe in der ar-
chitektur und skulptur vom 13. bis 19. Jahrhundert.  
Restauro, 109(3), 188-193.

Kozłowski s. (1986). Surowce skalne Polski. warszawa: 
wydawnictwa geologiczne.

lasota c., piekalski J. (1990/1991). der Bauplatz der ro-
manischen Benediktinerabtei in wrocław-ołbin (Bre-
slau-elbing). Zeitschrift für Archäologie des Mittelal-
ters, 18/19, 117-134.

möller r. (1988). natürliche steinfarbe und oberflächen-
strukturen als dekorationssysteme an Bauwerken in 
vorromanischer zeit bis zur mitte des 13. Jahrhun-
derts. Abhandlungen des staatlichen Museums für  
Mineralogie und Geologie zu Dresden, 35, 99-127.

morelowski m. (1955). studia nad architekturą i rzeźbą na 
wrocławskim ołbinie Xii wieku. Sprawozdania Wro-
cławskiego Towarzystwa Naukowego, A, 7(1), 1-51.

musiał K. (2017). rośliny lecznicze w najwcześniejszych 
dokumentach wiedzy medycznej. Rozprawy Społecz-
ne, 11(4), 56-63.

münchmeyer a., Kruse s. (2009). master mateo – skil-
led artist or medieval engineer? Proceedings of the 

BiBliography



241
the romanesque sculpture from nowy targ square in wrocław (lower silesia, poland)

Third International Congress on Construction Histo-
ry, Cottbus, May 2009. download from: http://www.
bma.arch.unige.it/pdf/construction_histo 
ry_2009/Vol3/muenchmeyer-Kruse_paper 
-revised-2_layouted.pdf (access: 31.08.2020).

pettijohn f.J., potter p.l., siever r. (1972). Sand and Sand-
stone. Berlin: springer.

poksińska m. (1992). polychrome romanesque sculpture 
from a cistercian church at trzebnica. in: 7th Interna-
tional Congress on the deterioration and conservation 
of stone (1537-1544). lisbon: laboratório nacional de 
engenharia civil. 

poksińska m. (1993). Polichromia romańskiej i wczesnogo-
tyckiej rzeźby architektonicznej. Zespół rzeźby trzeb-
nickiej. toruń: wydawnictwo umK. 

poksińska m. (1994). polichromia w rzeźbie i architekturze 
polskich kościołów cysterskich okresu średniowiecza. 
Nasza Przeszłość, 83, 343-359. 

sawicki l. (1979). piaskowce i szarogłazy. in: s. Kozłow-
ski (ed.), Surowce mineralne województwa opolskie-
go. warszawa: wydawnictwa geologiczne.

schapiro m., finn d. (1985). The Romanesque sculpture of 
Moissac. new york: g. Braziller. 

Świechowski z. (1955). Architektura na Śląsku do połowy 
XIII wieku. (=pomniki architektury polskiej, 2). war-
szawa: wydawnictwo Budownictwo i architektura.

Świechowski z. (1961). relacje południowofrancuskie 
dwu rzeźb romańskich z wrocławia. Biuletyn Historii 
Sztuki, 23(3), 248-256.

Świechowski z. (2004). romanizm. Sztuka Polska, 1. war-
szawa: arkady.

urbanek r. (2016). zur untersuchung polychromierter 
steinskulpturen in deutschland. Österreichische Zeit-
schrift für Kunst und Denkmalpflege, 70(3/4), 308-
317.

Vergnolle É. (2003). L’art roman en France. Architecture  
– sculpture – peinture. paris: flammarion.

zieliński a. (1964). surowce budowlane wieku karbońskie-
go występujące na obszarze górnośląskiego zagłębia 
węglowego. Biuletyn Instytutu Geologicznego, 184.

otrzymano (received): 9.04.2020; zrecenzowano (revised): 30.06.2020; zaakceptowano (accepted): 9.07.2020

author’s addresses:

dr paweł duma
university of wrocław
institute of archaeology
ul. szewska 48, 50-139 wrocław, poland
e-mail: pawel.duma@uwr.edu.pl
       https://orcid.org/0000-0001-7991-3133

dr hab. piotr gunia
university of wrocław
faculty of earth sciences and environmental 
management, institute of geological sciences, 
laboratory of gemology, petroarchaeology 
and technical petrography
ul. cybulskiego 30, 50-205 wrocław, poland
e-mail: piotr.gunia@uwr.edu.pl
       https://orcid.org/0000-0002-7283-7913

dr hab. inż. Beata miazga (prof. uwr.)
university of wrocław
institute of archaeology
ul. szewska 48, 50-139, poland
e-mail: beata.miazga@uwr.edu.pl
       https://orcid.org/0000-0003-3714-1889

prof. dr hab. Jerzy piekalski
university of wrocław
institute of archaeology
ul. szewska 48, 50-139, poland
e-mail: jerzy.piekalski@uwr.edu.pl
       https://orcid.org/0000-0002-8206-1856

Jerzy serafin
independent scholar
ul. l. zamenhofa 99/4, 64-100 leszno, poland
e-mail: jerzy.j.serafin@gmail.com
       https://orcid.org/0000-0003-0436-2933



242
paweł duma, piotr gunia, Beata miazga, Jerzy pieKalsKi, Jerzy serafin


	Spis treści



