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MARTIN JEZEK, TOMASZ PLOCINSKI

RESULTS OF CHEMICAL MICROANALYSIS OF SELECTED STONE ARTEFACTS
FROM THE COLLECTION OF THE STATE ARCHAEOLOGICAL MUSEUM
IN WARSAW

WYNIKI MIKROANALIZ CHEMICZNYCH WYBRANYCH ZABYTKOW KAMIENNYCH
ZE ZBIOROW PANSTWOWEGO MUZEUM ARCHEOLOGICZNEGO W WARSZAWIE

A total of 18 stone artefacts discovered in early medie-
val graves were selected from the collections of the State
Archaeological Museum in Warsaw for analysis at the
Warsaw University of Technology, Faculty of Materi-
als Science and Engineering. Five of the artefacts come
from the cemetery at Laczyno Stare (at present, Stare
Laczyno) in Miawa County (PMA/V/7495; see: L. Rau-
hut, L. Dlugopolska 1973), five from the cemetery at
Pokrzywnica Wielka in Nidzica County (PMA/V/7494;
see: L. Rauhut, L. Dtugopolska 1972), and one each from
the cemeteries at Tansk-Przedbory in Mtawa County
(PMA/V/6810; see: L. Rauhut, L. Dlugopolska 1974),
Korzybie Mate (at present, Korzybie) in Plonsk County
(PMA/V/926; see: L. Rauhut 1971), Konskie in Konskie
County (PMA/V/607; see: J. Gassowski 1952), Zlota in
Sandomierz County (PMA/V/610), Dolubowo in Siemia-
tycze County (PMA/V/7363), Gozdowo in Sierpc County
(PMA/V/602), Niewiarowo-Sochy in Siemiatycze Coun-
ty (PMA/V/1048),and Samborzec in Sandomierz Coun-
ty (PMA/V/1186).

All five of the stone artefacts from Pokrzywnica Wiel-
ka have survived intact. These oblong, four-sided ob-
jects with rounded edges and perfectly smoothed walls
into a dull surface. They have a hole drilled at one end
for hanging purposes; the remnants of a chain have sur-
vived in the hole of one of these artefacts. Three of the
five artefacts from Pokrzywnica Wielka are made of
greyish-red materials. An elegant object from grave No.
15 is red, object from grave No. 12 is greenish-grey. In
addition to three intact four-sided and smoothed arte-
facts with a hole and dull surface, the five stone objects

from Laczyno Stare also included two fragments without
a hole and a dull surface (grave Nos. 7 and 25). One of
the stones differs from the others found at this site in its
irregular, rather oval cross-section and less refined work-
ing (grave No. 25). Various shades of grey dominate, in
the case of the objects from graves Nos. 25 and 41 with
a greenish hues. A representative, perfectly smoothed
four-sided object from Konskie that tapers at one end
does not have a hole. One of the ends is damaged but the
full length of the object is preserved. The object is made
of dark grey material with a brownish-green hues. A flat
object from Korzybie Male is preserved in a fragment-
ed form; compared to the remaining, unpreserved part,
the end with a hole originally widened out. Its colour is
dark grey, its surface is very fine and dull. The object from
Tansk-Przedbory originally had a flat, four-sided shape
with a hole at the end. In spite of the damage of one of its
ends, the full length is preserved. Its colour is grey and
its surface is fine and dull. Despite retaining a four-sid-
ed shape, the artefact from Samborzec is quite irregular
and does not feature a hole. The object of ochre-white
colour is preserved intact. The remaining stone artefacts
have a fine and dull surface and parallel the above men-
tioned specimens also in their colour: Dolubowo light
grey, Niemiarowo-Sochy greyish-brown, Z{ota greenish-
grey, Gozdowo dark grey.

The objects are made of different raw materials, only
three grey-red artefacts from Pokrzywnica Wielka are
very similar to each other in the raw material used. The
museum catalogue lists material of the artefacts as schist,
with the exception of three artefacts from fine-grained
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Fig. 1. Stone artefacts from the Early Medieval graves at Pokrzywnica Wielka (PW), Laczyno Stare (LS),
Korzybie Mate (KM), Konskie (Kon), Tanisk-Przedbory (TP),and Samborzec (S). For grave numbering, see the figure.
Ryc. 1. Zabytki kamienne z grobéw wezesnosredniowiecznych z Pokrzywnicy Wielkiej (PW), Laczyna Starego (LS),
Korzybia Matego (KM), Konskich (Kon), Tanska-Przedboréw (TP)i Samborca (S). Numery grobéw na rycinie.
After/Wg: L. Rauhut, L. Dtugopolska 1972, 1973, 1974; L. Rauhut 1971; J. Gassowski (1952)
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sandstone (Tansk-Przedbory, Laczyno Stare grave No. 25,
Samborzec). Some of the stones were lacquered during
museum processing.

With their shape, method of finish and raw material,
these stone artefacts correspond to objects regarded until
only recently as “whetstones;” however, the identifica-
tion of traces of precious metals led to a change in their
classification (M. Jezek, J. Zavrel 2010; 2011). The aim
of the chemical microanalysis was to determine whether
certain stones selected from the collections of the State
Archaeological Museum in Warsaw featured streaks of
iron, which would confirm their function as whetstones,
or whether they revealed traces of non-ferrous metals or
precious metals, which would indicate a possible inter-
pretation as touchstones.

We utilized the method of electron microanalysis
combined with surface observations of the objects using
an electron microscope (EDS - BSE). It furnished data
on the content of individual oxides, or chemical elements
in the investigated alloys with quantitative accuracy ap-

WD22.8mm 30.0kV x3.0k 10um

WD23.4mm 30.0kV x1.0k  50um

75

proximately of 2-5 wt% depends on chemical element.
The findings are given in percent (%) and calculated at
100% in Table 1; these data are semi-quantitative. None
of the artefacts were observed under the SEM from all
four sides, and micrometric traces of metal could also
have been missed on the sides that were in fact scanned.

Grains of bismuth accompanied by chlorine, always
with a size of around 3 micrometres, were found on the
surface of stone artefacts from grave No. 83 at Pokrzy-
wnica Wielka, grave No. 37/38 at Tansk-Przedbory and
grave No. 17 at Ztota. We ascribe them to a natural con-
tent of halides in the stone. Neither traces of metals that
could be interpreted as testing of potentially valuable
objects, nor streaks of iron were detected on the stone
artefact from Zlota. The same is true for analysed arte-
facts from the cemeteries at Dotubowo, Gozdowo and
Niemiarowo-Sochy. It cannot be excluded that the streaks
of metal are present on the other sides of these artefacts
which were not analysed (and perhaps microscopic grains
were missed on the sides that were in fact analysed). Of

WD17.8mm 30.0kV x2.0k 20um

WD28.2mm 30.0kV x1.0k  50um

Fig. 2. Examples of metal traces on the surface of stone artefacts. 1 - Pokrzywnica Wielka, grave No. 6 (alloy of gold, silver and copper);
2-Pokrzywnica Wielka, grave No. 26 (silver); 3-Laczyno Stare, grave No. 7 (lead); 4-Laczyno Stare, grave No. 21 (silver)
Ryc. 2. Przyktady §ladéw metali na powierzchni zabytkéw kamiennych: 1 - Pokrzywnica Wielka, grob 6 (stop zlota, miedzi i srebra);
2-Pokrzywnica Wielka, grob 26 (srebro);3-Laczyno Stare, gréb7 (oléw);4 -Laczyno Stare, grob 21 (srebro)
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greater importance is that the streaks of iron were not
recorded. Nevertheless, the analysed stone artefacts that
have not provided positive findings will be excluded from
further interpretation.

Obvious streaks of metal were found only on a stone
from Tansk-Przedbory (grave No. 37/38). On addition-
al 13 stones we detected only grains of precious and oth-
er non-ferrous metals ranging 3-50 micrometres in size
(Figs. 2, 3); the majority of the grains were 10-30 mi-
crometres, in some cases repeatedly (particularly stones
from Konskie, Laczyno Stare grave No. 21, Pokrzywnica
Wielka grave No. 26, Samborzec and Tansk-Przedbory).
Table 1 presents the results of selected traces of non-fer-
rous metals discovered on the surface of 14 analysed stone
artefacts — semi-quantitative data following the subtrac-
tion of elements from the geochemical background or
the stone raw material. Certain analytical results are also
presented in the form of spectra (Figs. 4-6).

Twice we recorded grains of an alloy of gold, copper and
silver in the analysed assemblage, in both cases on stones

WD28.5mm 30.0kV x1.0k ~ 50um

WD16 . 6mm 30“0kV x500°  100um

from different graves at Pokrzywnica Wielka (graves Nos.
6and 12). Both traces of the analysed grains provided data
testifying to a similar or identical chemical composition
(ca.60% Au, Cuin the range of 25-28% and approximate-
ly 14% Ag); small differences in the results of point anal-
yses can be caused by the low homogeneity of the tested
metals, by the conditions of the chemical microanalyses
(micrometrical size of the analysed traces, uneven sample
surface), etc. It is impossible to establish whether these
were traces from tests of the same artefact or two differ-
ent artefacts made from a highly similar alloy. Traces of
testing objects made of silver are the most frequent in the
analysed assemblage, and twice we recorded traces of sil-
ver with a small amount of copper (on stones from dif-
ferent sites). Silver is accompanied by sulphur in sever-
al cases, a phenomenon we interpret as the result of the
natural reaction occurring when silver comes in contact
with an organic material (the “blackening” of silver: see
M. Jezek, J. Zavtel 2011, p. 151). The presence of a minor
amount of chlorine, again exclusively in cases involving

WD20.1lmm 30.0kV x4.0k 10um

WD21.6mm 30.0kV x2.0k 20um

Fig. 3. Examples of metal traces on the surface of stone artefacts. 1 ~-Laczyno Stare, grave No. 21 (lead); 2-L3czyno Stare,
grave No. 41 (lead); 3 - Tansk-Przedbory, grave No. 37/38 (lead); 4 - Korzybie Mate, grave No. 6 (silver with an admixture of copper)
Ryc. 3. Przyktady §ladéw metali na powierzchni zabytkéw kamiennych: 1 - Laczyno Stare, grob 21, otéw; 2 - Laczyno Stare,
grob 41, oléw; 3 - Tansk-Przedbory, gréb 37/38 (oléw); 4 - Korzybie Matle, grob 6 (srebro z domieszka miedzi)
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Site / grave No. | An.No. Ag Au Cu Pb S Sn )Y,
Konskie 170 1 100 100
Korzybie M. 6 1 84.60 2.14 13.26 100
Laczyno 7 1 100 100
1 100 100
Laczyno 21
2 100 100
Laczyno 25 1 17.07 82.93 100
Laczyno 36 1 100 100
Laczyno 41 1 100 100
1 83.66 16.34 100
Pokrzywnica 6
2 14.31 60.22 25.47 100
1 100 100
Pokrzywnica 12
2 13.16 58.81 28.03 100
Pokrzywnica 13 1 93.86 6.14 100
1 100 100
2 79.40 7.18 13.42 100
Pokrzywnica 15 3 100 100
4 100 100
5 100 100
Pokrzywnica 26 1 91.35 5.79 100
Samborzec 72 1 100 100
Tansk-P. 37/38 1 100 100

Tab. 1. Selected results of chemical microanalysis of metal traces on the surface of stone artefacts from the collections
of the State Archaeological Museum in Warsaw. Each analysis number (An. No.) belongs to another streak. The data are given
in weight percent (wt.%) and calculated at 100%; the data are semi-quantitative
Tab. 1. Wybrane wyniki chemicznych mikroanaliz sladéw metali na powierzchni zabytkéw kamiennych ze zbioréw

Panstwowego Muzeum Archeologicznego w Warszawie. Poszczegdlne analizy (An. No.) wykonywano z innych sladéw metalu. Wyniki podano

w procentach wagowych zsumowanych do 100%; analizy maja charakter pélilosciowy

streaks of silver, is presumed to be the result of the effect
of the reaction of the silver streaks with airborne chlo-
rides or with NaCl from human sweat (M. Jezek, J. Zaviel
2011, p. 150). The consequence of the presence of lacquer
from museum care can also not be ruled out, however,
we know from other, unlacquered samples that the pres-
ence of chlorine does not depend on this factor. Numer-
ous traces of lead were detected. Traces of tin were found

on two stones, in one of these cases with an admixture of
lead. There was a trace of copper in one case. No streaks
of iron were found on any of the analysed stones.

Acknowledgment
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Fig. 4. Pokrzywnica Wielka (PW). Selected spectra of the metal traces on the surface of stone artefacts.
For grave numbering, see the figure
Comment to figs. 4-6: With the exception of C, Cl, O, S and Al (Al comes from the SEM chamber), other recorded elements come from the
geochemical background (from the stone raw material)
Ryc. 4. Pokrzywnica Wielka (PW). Slady wybranych metali na powierzchni zabytkéw kamiennych. Numery grobéw na rycinie
Uwaga do ryc. 4-6: Z wyjatkiem C, Cl, O, S and Al (Al pochodzi z komory mikroskopu elektronowego) pozostale pierwiastki naleza
do surowca kamiennego
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Fig.5. Pokrzywnica Wielka (PW)and Laczyno Stare (LS). Selected spectra of the metal traces on the surface of stone artefacts.
For grave numbering, see the figure
Ryc.5. Pokrzywnica Wielka (PW)iLaczyno Stare (LS). Wybrane slady metali na powierzchni zabytkéw kamiennych.
Numery grobéw na rycinie
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Ryc.6. Laczyno Stare (LS), Tansk-Przedbory (TP), Konskie (Kon), Korzybie Male (KM), Samborzec (S).
Wybrane $lady metali na powierzchni zabytkéw kamiennych. Numery grobéw na rycinie
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WYNIKI MIKROANALIZ CHEMICZNYCH WYBRANYCH ZABYTKOW KAMIENNYCH ZE ZBIOROW
PANSTWOWEGO MUZEUM ARCHEOLOGICZNEGO W WARSZAWIE

STRESZCZENIE

Osiemnascie przedmiotéw kamiennych ze zbioréw Panstwowego
Muzeum Archeologicznego w Warszawie, znalezionych w grobach
datowanych na XI-XII wiek, poddanych zostalo mikroanalizom
chemicznym (Ryc. 1). Ich celem bylo stwierdzenie, czy na powierzchni
zabytkow znajdujg sie $lady Zelaza, ktére swiadczytyby o ich funkcji

jako oselek, czy pozostatosci metali niezelaznych, potwierdzajacych
wykorzystywanie tych przedmiotéw jako kamieni probierczych. Na
zadnym z kamieni nie zarejestrowano $ladow zelaza, co wiecej, na
czternastu przedmiotach zidentyfikowano $lady metali niezelaznych,
w tym metali szlachetnych (Ryc. 2-6, Tab. 1).

tum. Tomasz Cymbalak
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WYKAZ SKROTOW TYTULOW CZASOPISM I WYDAWNICTW WIELOTOMOWYCH
ABBREVIATIONS OF PERIODICALS’ AND SERIAL PUBLICATIONS TITLES

AAC
AAHung.
AFB
Amtl. Ber.

APolski

APS

AR

B.AR. Int. Series
BerRGK

BJahr.

BM]J

CRFB
FAP
Inf.Arch.
InvArch.
JmV
JRGZM
KHKM
KSIA

MIA
MatArch.
MS
MSiW
MSROA

MZP

PA

PArch.

PMMAE

PomAnt

Prahistoria ziem polskich

Prussia

Pz
RArch.
RB

RO
SJahr.
SIA
SovArch
SprArch.
SprPMA
WA
ZNU]J
ZOW

»Acta Archaeologica Carpathica’, Krakow

»Acta Archaeologica Academiae Scientiarum Hungaricae”, Budapest

»Arbeits- und Forschungsberichte zur sichsichen Bodendenkmalpflege”, Berlin (Stuttgart)

»Amtlicher Bericht iiber die Verwaltung der naturgeschichtlichen, vorgeschichtlichen und volkskundlichen Samm-
lungen des Westpreuflischen Provinzial-Museums fiir das Jahr ..”, Danzig

»Archeologia Polski”, Warszawa

»Archeologia Polski Srodkowowschodniej”, Lublin (wczeéniej: Lublin-Chelm-Zamos¢)

»Archeologické rozhledy”, Praha

British Archaeological Reports, International Series, Oxford

»Bericht der Romisch-Germanischen Kommission”, Frankfurt a.M.-Berlin

»Bonner Jahbiicher”, Koln/Bonn

»Bodendenkmalpflege in Mecklenburg-Vorpommern’, Liibstorf (wczeéniej: ,Bodendenkmalpflege in Mecklenburg.
Jahrbuch .., Schwerin/Rostock/Berlin)

Corpus der romischen Funde im européischen Barbaricum

»Fontes Archaeologici Posnanienses” (wczesniej: ,,Fontes Praehistorici”), Poznan

»Informator Archeologiczny. Badania rok .., Warszawa

»Inventaria Archaeologica, Pologne”, Warszawa-L6dz

»Jahresschrift fir mitteldeutsche Vorgeschichte”, Halle/Saale

»Jahrbuch des Romisch-Germanischen Zentralmuseums Mainz”, Mainz

»Kwartalnik Historii Kultury Materialnej”, Warszawa

Kratkie soob$enié Instituta arheologii Akademii nauk SSSR (Kpatkue coobujerns VIHcTuTyTa apxeonornn AKageMmnn
nayk CCCP), Moskva

Materialy i issledovanié po arheologii SSSR (Marepuarsr u nccegoBanus 1o apxeonornu CCCP), Moskva
»Materialy Archeologiczne”, Krakow

»Materialy Starozytne”, Warszawa

»Materialy Starozytne i Wezesno$redniowieczne”, Warszawa

»Materialy i Sprawozdania Rzeszowskiego Osrodka Archeologicznego’, Rzeszow-Krosno-Sandomierz-Tarnéw (-Prze-
mysl/Tarnobrzeg)

»Materialy Zachodniopomorskie”, Szczecin

»Pamatky archeologické” (wczesniej: ,, Pamatky archeologické a mistopisné”), Praha

»Przeglad Archeologiczny”, Poznan

»Prace i Materialy Muzeum Archeologicznego i Etnograficznego w Lodzi. Seria Archeologiczna’, L6dz

»Pomorania Antiqua’, Gdansk

Prahistoria ziem polskich, tom I: Paleolit i mezolit (red. W. Chmielewski, W. Hensel), Wroctaw-Warszawa-Krakow-
-Gdansk 1975; tom II: Neolit (red. W. Hensel, T. Wislaniski), Wroctaw-Warszawa-Krakéw-Gdansk 1979; tom III:
Wezesna epoka brgzu (red. A. Gardawski, J. Kowalczyk), Wroctaw-Warszawa-Krakéw-Gdansk 1978; tom IV: Od
srodkowej epoki brgzu do srodkowego okresu lateriskiego (red. J. Dabrowski, Z. Rajewski), Wroctaw-Warszawa-Krakow-
-Gdansk 1979; tom V: Pézny okres lateriski i okres rzymski (red. J. Wielowiejski), Wroclaw-Warszawa-Krakow-Gdansk
1981

»Sitzungsberichte der Altertumsgesellschaft Prussia” (pdzniej: ,Prussia. Zeitschrift fiir Heimatkunde”), Konigsberg
i.Pr.

»Praehistorische Zeitschrift”, Berlin-New York

»Recherches Archéologiques”, Krakow

»Rocznik Biatostocki”, Bialystok

»Rocznik Olsztynski”, Olsztyn

»Saalburg Jahrbuch’, Berlin-New York

»Slovenska archeoldgia’, Bratislava

»Sovetskaa Arheologia” (CoBerckas apxeonorus), Moskva

»Sprawozdania Archeologiczne”, Krakow

»Sprawozdania PM.A, Warszawa

»Wiadomosci Archeologiczne”, Warszawa

»Zeszyty Naukowe Uniwersytetu Jagielloniskiego”, Krakow

»Z otchtani wiekéw”, Warszawa
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