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There is no con sis tency in re port ing the stone ma te rial used to con struct the first struc tures in the early Piast do min ion
(10–11th cen tury) in Po land. The role and im por tance of the type of the stone build ing ma te rial used at that time has been
underappreciated if not com pletely ig nored. It has been stated that gla cial er rat ics com prise the fun da men tal rock ma te rial
used in the early Mid dle Ages for build ing, rep re sent ing up to 98% of con struc tion ma te rial. The re main ing rocks used in
build ing con struc tion in cluded lo cal cal car e ous sinter, bog iron ores, Ju ras sic lime stone from the Piechciny-Barcin re gion
and gyp sum from a salt dome in the vil lage of Wapno in west ern Po land, while Mio cene sand stone ex ca vated at the in cep tion 
of the Pol ish state in the Brzeźno Quarry near Konin has re ceived sig nif i cant at ten tion. There ap pear to have been dis tinct
phases of use of the var i ous types of rock ma te rial. There was likely a link be tween the de vel op ment of till age and the de vel -
op ment of mon u men tal stone ar chi tec ture from the Mid dle Ages. De for es ta tion re sult ing from the de vel op ment of ag ri cul ture
helped ex pose the gla cial er rat ics used in the stone ar chi tec ture of the first Piast rul ers.

Key words: gla cial er ratic, mor tar, quartz ite sand stone, gyp sum, lime stone, early Piast mon u men tal ar chi tec ture.

INTRODUCTION

His to ri ans deal ing with the or i gin of the Pol ish state have
made lit tle use of the re sults of geo log i cal re search, one ex am -
ple of the scant ex change of knowl edge be tween dif fer ent sci -
en tific dis ci plines in Po land. This pa per ad dress some of these
is sues by means of spe cific ob jec tives in clud ing: 

– char ac ter izing the rock ma te rial used in the first Piast
churches and pal aces, chiefly in Gniezno, Poznań and
Ostrów Lednicki; 

– in di cat ing the places of or i gin of these raw ma te ri als; 

– sug gest ing the prob a ble di rec tions of their dis tri bu tion.
This text de vel ops a lec ture given at the In sti tute of Eu ro -

pean Cul ture of the Adam Mickiewicz Uni ver sity in Poznań in
Oc to ber 2015.

THE EARLY PIAST STONE ARCHITECTURE 
IN THE LIGHT OF HISTORICAL NARRATION 

Re search into the rock ma te rial used in the con struc tion of
early me di eval stone struc tures, sa cral and sec u lar alike, goes
back to at least the sec ond half of the 19th cen tury (Skoczylas,
1990). To date, though, there has been lit tle men tion of the con -
struc tion ma te rial used to build the first stone struc tures in Po -

land, de spite the many his tor i cal and ar chae o log i cal pa pers
pub lished dur ing the 1050th an ni ver sary of Po land’s birth (AD
966). 

The de vel op ment of the use of rock ma te rial to con struct
stone build ings has at tracted only a few re marks on the part of
art his to ri ans and ar chi tects (Świechowski, 2000, 2009). The 
adop tion by Mieszko I of Chris tian ity (AD 966) may be re garded
as Po land’s more or less de ci sive step into the civil ised realm of
the west ern world. It was man i fested in part through con struct -
ing mon u men tal (by me di eval stan dards) struc tures, both sa -
cral and sec u lar.

Since the mid-19th cen tury, it has been com monly held that
the early Ro man esque struc tures were built from dry stone, al -
though much ear lier Staszic (1815) made ref er ence to “dis -
carded boul ders”. How ever, it was not un til Świechowski’s pub -
li ca tion (1950) that the use of  gran ite in ar chi tec ture was men -
tioned. Lately, Buko (2011) noted that gneiss was also used in
early me di eval build ings.

This sim pli fi ca tion in con sid er ing the role of the rock ma te -
rial in volved in these early Ro man esque struc tures has been
com pounded by fail ure to un der stand, rec og nize and dif fer en ti -
ate the qual ity of mor tar used in these struc tures. For ex am ple,
Urbańczyk (2012: p. 247) stated: ”.... the Poznań bap tis mal ba -
sin is just a proof of mix ing large quan ti ties of gyp sum mor tar by
means of a method still used in tra di tional build ings”. How ever,
the Poznań “bap tis mal ba sin” is made of lime rather than gyp -
sum mor tar as Urbańczyk (2008a, b, 2016) has noted (Fig. 1).

Fur ther more, in dis put ing the view of Rodzińska-Chorąży
(1993), Urbańczyk (2013: p. 327) noted that bap tis mal bas ins in 
Ostrów Lednicki were made from lime mor tar, though it has
been shown that these bap tis mal bas ins (just like the en tire
mor tar in the pal ace and church com plex at Ostrów Lednicki)
were made from gyp sum (Żurowska, 1993; Skoczylas, 2014).
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ROCK MATERIAL AS THE MAJOR CONSTRUCTION 
MATERIAL USED IN THE EARLY PIAST

STRUCTURES

The type and qual ity of the stone con struc tion ma te rial used 
in the church and pal ace com plexes built by the first Piast rul ers 
in the re gion of Wielkopolska was de ter mined by the geo log i cal
com po si tion of the Pol ish low lands. Ice sheets trans ported rock
de bris from Scan di na via and de pos ited this ma te rial in the form
of clay, loam, silt, sand and gravel as well as gla cial er ratic boul -
ders. This formed the main avail able rock ma te rial used in
those pi o neer ing times of Polish stone construction.

The rock ma te rial iden ti fied in the early Piast struc tures in di -
cates that gla cial er rat ics were fa voured, some times fol low ing
some me chan i cal pro cess ing. The de mand for hard crys tal line
rocks was great est. This was likely largely by sur face col lec tion, 
though the amount of rock needed at any time may have led to
attempts at excavation. 

The boul ders were prob a bly col lected from nearby the con -
struc tions; given their abun dance they were used in the foun da -
tions and walls of all the early Piast struc tures (Skoczylas,
1990, 2016).

In this case, prag ma tism took pref er ence over any per -
ceived mag i cal prop er ties and the tra di tion that as so ci ated
such boul ders, that we now know were brought in by ice sheets, 
with any pu ta tive ex tra-ter res trial or su per nat u ral qual i ties.
Their dis tinc tive com po si tions may have raised dis trust and
cau tion. How ever, there was in ter est in their weight, sizes,
colours and re sis tance to im pact. Since they could be trans -
ferred, ar ranged, split and bro ken, they were re ferred to as “live
stones” (Pazdur, 1991; Kóčka-Krenz, 2012).

The first breach in the tra di tion re lated to the sym bol ism of
gla cial er rat ics oc curred at the stage of build ing the gord for ti fi -
ca tions where large loose boul ders of this kind were used to re -
in force the for ti fi ca tions. They en sured the sta bil ity and du ra bil -
ity of these de fen sive struc tures. These ex per i ments in build ing, 
most prob a bly dat ing back to the early 10th cen tury, were cop -
ied and used, this time not only to build for ti fi ca tions but pre do -
m i nantly to build stone structures.

It is hard to say to day what was the sig nif i cance and the role
of the first build ers and those who sought out, gla cial rocks, as

there are no traces left of the names of the crafts men and other
em ploy ees in volved in the con struc tion work, which rep re -
sented a new form of eco nomic ex pan sion (Pazdur, 1991). 

Con struc tion of the huge churches and pal aces at tracted
ad mi ra tion, rec og ni tion and some times fear of the new re al ity
and of the new rule, both sec u lar and re li gious. The “mute
stones” in great num bers and even greater mass, skil fully ar -
ranged to form spe cific struc tures, were sym bols of this “new
deal”. They made the so ci ety aware that stone build ings pro -
vided a new civilisational chal lenge which re quired ac cep tance
and ad just ment to the new way of think ing and act ing, the new
faith. There fore, they served as a new de ter mi nant of the
progress of civilization. 

At many lo ca tions, pri mar ily in Ostrów Tumski in Poznań, in
Gniezno, Ostrów Lednicki, Giecz, Łekno, Trzemeszno, Mo -
gilno, Kruszwica, Strzelno and Lubin near Gostyń (Fig. 2), the
stone ma te rial iden ti fied in the re mains of the early Piast ar chi -
tec ture in di cates that they con sisted pri mar ily (88 to 98%) of
gla cial er rat ics. Mac ro scopic anal y sis has iden ti fied at least 20
types of rock with a prev a lence of quartz ite sand stone and
quartz ite (~37%) fol lowed by gneiss (26.4%) and gran ite
(24.4%). The re main ing dozen or so types of gla cial er ratic such 
as por phyry, syenite, diorite, peg ma tite, aplite and am phi bo lite
may rep re sent up to 12% of the pre served and iden ti fied stone
build ing ma te rial. De spite the di ver sity of the stone build ing ma -
te rial in the spe cific struc tures, in gen eral the com po si tion re -
volves around quartz ite–gneiss–gran ite (Fig. 3) (see Sko -
czylas, 1990, 1994 for sta tis ti cal de tails).

For ex am ple: in the church and pal ace com plex in Ostrów
Lednicki, 18 types of rocks were iden ti fied with sand stone and
quartz ite pre vail ing (58.8%), fol lowed by gneiss (22.5%) and
gran ite (8.3%). The slightly youn ger gord church at Ostrów
Lednicki con sists of 15.8% gran ite and as lit tle as 8.1% of
gneiss but as much as 50.3% er ratic sand stone and quartz ite.
How ever, the church’s foun da tion was built with bog iron ores, a 
geo log i cally lo cal ma te rial i.e. not brought by ice sheets but orig -
i nated in situ once the gla cier sub sided. 

Other rocks brought in by the ice sheets were used in the
con struc tion of the early Piast struc tures, mixed with sand and
gravel as well as clay. Sand was used as a thin ning ad di tive to
mor tar and ce ramic ob jects. Clay was spo rad i cally used to bind
large gla cial er rat ics used in the foun da tions of the first struc -
tures, and was com monly used in pro duc tion of uten sils and ce -
ramic ob jects. Later, from the sec ond half of the 12th cen tury it
was used pre dom i nantly to man u fac ture bricks. Gla cial er rat ics
un der went only some ba sic pro cess ing at the sur face. In situ
rocks in cluded Neo gene col oured loam from Poznan bind ing
the foun da tion of the church at Lubin near Gostyń. Lit tle is
known about the used of the as so ci ated marlstone or gyttja.
Per haps, like the other types of lime stone (in clud ing cal car e ous
sinter), these were used to pro duce car bon ate-based mor tar.
The role and im por tance of cal car e ous sinter in early me di eval
con struc tion was much greater than that of marlstone and
gyttja. It was used as a ba sic ma te rial of the ar chi tec ture,
around the doors and win dows, less fre quently in church ceil -
ings and the sides of wells and tombs (Skoczylas, 1990, 2016;
Fig. 4). In the Pol ish low lands, cal car e ous sinter has been iden -
ti fied at Fordon (now a dis trict of Bydgoszcz), Głowiny near
Dobrzyń and Trląg near the Pakość Res er voir (Jochemczyk
and Skoczylas, 1991). Bear ing in mind the geo graphic lo ca tion,
most prob a bly the cal car e ous sinter from the struc tures de scri -
bed in this text came from Trląg.

Bog iron ores were used not only to pro duce weap ons, till ing 
tools and house hold ob jects  but also in con struc tion. Much bog
iron ore was used as con struc tion ma te rial in the foun da tion and 
the wall bases of the gord church in Ostrów Lednicki
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Fig. 1. Poznań, Ostrów Tumski; the base ment 
of Poznań ca the dral; a piece of a lime bap tis mal ba sin

(Kurnatowska, 1998)



(Kraczkowska and Rzepa, 2000). Pieces of bog iron ore have
also been iden ti fied in the em bank ment or dyke sur round ing the 
gord at Ostrów Tumski in Poznań. 

These ex am ples show how the geo log i cal con di tions of the
Pol ish low lands, in clud ing those of the area where the Pol ish
state orig i nated, de ter mined the type, qual ity and fre quency of
use of rock ma te rial. The area is cov ered be gla cial and
post-gla cial de pos its up to 200 m thick, and there are only a few
places where older, harder rocks come to or close to the sur -
face. The Mio cene sand stone in the Konin and Ostrzeszów ar -
eas are ex am ples, to gether with the Cre ta ceous lime stone from 
the Uniejów area, the Ju ras sic lime stone from Barcin–Wa -
pienno–Piechcin near Inowrocław and the Perm ian (Zechstein)
gyp sum out crops at Wapno near Wągrowiec. The out crops of
all these rocks were ex ploited in the Middle Ages for building. 

Nei ther Ju ras sic nor Cre ta ceous lime stone rocks were
iden ti fied in the stone re mains of the early me di eval struc tures
stud ied. This is largely due to the re-use of the ma te rial later to
pro duce lime stone mor tar for other build ings. Cre ta ceous lime -

stone was used to pro duce early me di eval spin dle whorls; some 
spec i mens may be seen at Ostrów Lednicki. How ever, the na -
ture of the rock ma te rial used to pro duce lime mor tar needs fur -
ther study. Gyp sum iden ti fied in the struc tures in Giecz,
Poznań, Ostrów Lednicki, Gniezno and Łekno co mes from a
salt dome at Wapno near Wągrowiec (Skoczylas, 2014; Fig. 5)

Mio cene sand stone from Brzeźno near Konin has been
used. In the early me di eval stone ar chi tec ture, gla cial er rat ics
pre vailed. They rep re sent the con struc tion ma te rial of the foun -
da tions as well as the in ner and outer walls. How ever, they could
rarely be used for the ar chi tec tural el e ments or around the doors
or win dows. The er rat ics, col lected and gath ered at the con struc -
tion site, had var i ous sizes, weight, shapes, colours and phys i cal
and tech ni cal prop er ties. There fore, other com pact and hard
rocks, such as the sand stone from Brzeźno, with more con sis -
tent tech ni cal prop er ties, and with ho mo ge neous aes thetic prop -
er ties and a uni form col our, were val ued and cov eted. 

A geo log i cal, land scape and his toric park should be es tab -
lished in the out crop of the Mio cene sand stone, rep re sent ing
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Fig. 2. Study area



the quarry from which the ma te rial was ex ca vated. The park
would pro tect this place of im por tance to Po land’s nat u ral cul -
tural her i tage (Skoczylas, 2003). 

The ex ca va tion of rock ma te rial in the Konin area in the
early Mid dle Ages is seen in the old est Ro man esque mile post
(Łuszczkiewicz, 1891; Dunin-Wąsowicz, 1970; Wędzki, 1979,
1980, 1981). The mile stone’s pop u lar ity, im por tance and sta tus 
(even to day) was re flected on 5 Feb ru ary 2008, when the Na -
tional Bank of Po land launched a PLN 2.00 coin with an im age
of the mile stone (Skoczylas, 2008).

Re search car ried out to iden tify the ar chi tec tural el e ments
made from the Brzeźno sand stone in the early Mid dle Ages and 
to map them was pub lished by Skoczylas (1990, 1994). The
quartz ite sand stone from Brzeźno served as the ma te rial for ar -
chi tec tural el e ments of sig nif i cant sa cral struc tures as well as
the pal ace and church com plexes at Poznań, Ostrów Lednicki,
Gniezno, Trzemeszno, Mogilno and Strzelno. Sub se quent re -
search by Kasprzak (2006) and Szczepaniak (2015) in di cated
that the Brzeźno sand stone was used in large quan ti ties as a
con struc tion ma te rial in churches at Kościelec Kaliski and
Kalisz, and to a lesser ex tent at Kotłów (Figs. 6 and 7). 

Sim i lar re search was car ried out in the area east of Konin by 
Krystek (2010). This in di cated that some ar chi tec tural el e ments 
in the church at Tum near Łęczyca (65 km in a straight line), in
Strońsko be tween Sieradz and Zduńska Wola (81 km) as well
as Ruda near Wieluń (111 km) had been made from the same
Brzeźno sand stone (Fig. 7), which is also used in the in te rior
de sign of mod ern era churches in the near vi cin ity of Konin
(Budkiewicz, 2010).
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Fig. 3. Gniezno

An ex am ple of the re mains of walls made of quartz ite, gneiss
and gran ite, sep a rat ing the nave from an aisle of the Ro man -

esque ca the dral (a – quartz ite, b – gneiss, c – gran ite)

Fig. 4. Ostrów Lednicki

An ex am ple of blocks of cal car e ous sinter used around
 the pas sage be tween the cha pel and the pal ace of Mieszko I

and Bolesław Chrobry

Fig. 5. At tempted re con struc tion of the di rec tions
of dis tri bu tion of gyp sum from Wapno vil lage

in the early Mid dle Ages



SUMMARY

In the course of sur vey ing and iden ti fy ing the stone build ing
ma te rial in the re mains of the early Piast pal ace and church
com plexes, the use of the raw ma te rial can be di vided into sev -
eral stages. 

In the ini tial struc tures, only gla cial er rat ics were used,
chiefly Jotnian sand stone bound with gyp sum mor tar (the pal -
ace and church com plexes at Ostrów Tumski in Poznań – the
Dąbrówka pal ace and cha pel, Mieszko and the Bolesław
Chrobry pal ace and cha pel at Ostrów Lednicki).

  1. Cal car e ous sinter was used to frame the doors and
win dows.

  2. Sand stone from Brzeźno was used, worked by an iron 
chisel.

  3. There was a grad ual re place ment of gyp sum mor tar
with car bon ate (lime) mor tar.

4. In one case, gla cial er rat ics were re placed by bog iron ore 
as the build ing ma te rial (the gord church at Ostrów Tumski).

In the course of es tab lish ing the Pol ish state, en vi ron men tal
con di tions un der went pro found change. The large-scale trend to
build, in the first half of the 10th cen tury, gords sur rounded by
em bank ments re in forced with wood re sulted in de for es ta tion of
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Fig. 6. Poznań, Ostrów Tumski; the base ment of Poznań ca the -
dral; a piece of pil lar II of the Ro man esque church; start ing
from the up per left cor ner: gran ite, cal car e ous sinter, gran ite,
gran ite, in a large slab of sand stone from Brzeźno

Fig. 7. At tempted re con struc tion of the di rec tions of dis tri bu tion 
of the Mio cene sand stone from Brzeźno near Konin in the early Mid dle Ages



the gords’ sur rounds. Till age or, to be more pre cise, prep a ra tion
of ex ten sive land for grow ing crops and breed ing an i mals, was
also con du cive to de for es ta tion. As large stretches of land were
ex posed, it was eas ier to ob tain rock ma te rial for con struc tion. In
the first half of the 10th cen tury, the ex posed er ratic ma te rial was
used to re in force the bases of the em bank ments around the
gords. Be tween the late 10th cen tury and the mid-13th cen tury,
the ex posed rocks were used to con struct the first mon u men tal
stone struc tures in the first Piast do min ion. A for merly over looked 
link be tween the de vel op ment of till ing and the emer gence of the
mon u men tal early Piast struc tures has been dis cov ered.

The early me di eval de for es ta tion of large ar eas of what is
now re ferred to as the Wielkopolska re gion may have stemmed

solely from land cul ti va tion, though a fur ther fac tor may have
been the need to find gla cial er rat ics used to build mon u men tal
stone struc tures. The be gin ning of the Piast state was marked
by the char ac ter is tic pro cess of “destoning” the nat u ral en vi ron -
ment. The “destoning” of in an i mate nat u ral re sources (chiefly
by col lect ing, stor ing and us ing gla cial er rat ics) was ac com pa -
nied by the emer gence of the new stone infrastructure of early
medieval human abodes.
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S. Wołkowicz and two anon y mous re view ers for their valu able
sug ges tions to im prove this manu script.
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