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HABEBANTURNE IN REGNO POLONIE MONTANA ARGENTI?
SILVER MINING VERSUS COINAGE AND POWER
IN MEDIEVAL POLAND

ABSTRACT: Was there any link between silver mining in Poland and medieval Polish coin-
age and politics? The answer needs to submit hitherto conducted and published historical
mining studies to a critical examination. It is necessary to discern between the justified beliefs
of scholars, and their wishful thinking, using three kinds of evidence: documentary, archaeo-
logical and natural.

ABSTRAKT: Czy polskie $redniowieczne mennictwo i polityka miaty jaki$ zwiazek z krajo-
wym wydobyciem srebra? Odpowiedz wymaga krytycznego przejrzenia przeprowadzonych
i opublikowanych dotychczas badan nad historig gornictwa. Konieczne jest rozréznienie
mig¢dzy uzasadnionymi stwierdzeniami uczonych a ich poboznymi zyczeniami na podstawie
trzech rodzajow zrodet: dokumentalnych, archeologicznych i przyrodniczych.
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INTRODUCTION

The great, though ephemeral, momentum of the state of Boleslas the Brave
(992-1025)! — witnessed not only in external conquests, but in the foundation
of five bishoprics as well — raises a question about the economic basis of this
potential. Typically, tributes, the spoils of war, and, more recently, income from
the sale of slaves, have been presented in answer to that question.? It is even more
difficult to answer the question about the economic foundations of the ambitious
and aggressive international policy of Boleslas II the Generous (1058-1079),
who also restored or founded three bishoprics, or about the expansive policy
of Boleslas III the Wrymouth (1102—-1138), who not only conquered Pomerania,
but also carved out a zone of Polish influence in Rus’ and founded two bishoprics
as well.> And further on, what was the basis of the first multi-tier, grosso type coin-
age in Central Europe that was introduced in Silesia at the end of the 13" century?
Where exactly did or et argent en plate come from, which was recorded in Bruges
as imported dou royaume de Polane in the last quarter of the 13™ century?* Finally,
what material resources supported the reconstruction of the Kingdom of Poland
in the 14" century? Was it only lead and salt (whose extraction in the Middle Ages
is beyond doubt) and spoils of war behind these and other successes of Poland?

Recent decades have brought a revision of traditional views on the ori-
gin of coin metals in the Middle Ages. This revision was particularly thorough
in Bohemia where it was formerly believed that domestic silver had been mined
as early as the 10™ century. After several decades of research, when this view had
been deemed unfounded and Czech silver was widely believed to have not been
exploited before the 13™ century, traces of smelting silver from ore in Prague
in the 10" century were revealed.® So the old views prove correct, at least in part.
On the contrary, it was believed that “precious metals obtained from domestic
deposits constituted only a negligible percentage of the total mass of these metals
in early medieval Poland.”® Also with regard to the High Middle Ages, the Brug-
es account quoted above was considered to be the result of a misunderstanding.”

" The article is an extended and updated version of the paper read at the conference “Bullion

Trade in Medieval and Early Modern Europe,” organised by Roman Zaoral and held on-line in Prague
in October of the plague year 2020.

> Even Gerard Labuda (2012, p. 243) still omits the slave trade. The question is given a more
extended treatment (but with reference to the Slavic countries as a whole) in: Lewicka-Rajewska 2004,
pp. 204-207. For Western silver: Adamczyk 2018, pp. 255-257.

Jarostaw Wenta prompted to “think what was the driving force behind the political activity

during the reign of Boleslas the Wrymouth” (Wenta 2010, p. 486).

* Hans.Ub. 3, p. 419.

*  Zavrzel, Cihdkova 2019.

®  Molenda 1963, p. 46.

7 Obara-Pawlowska 2014, p. 311.
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Nevertheless, a historian of money, Roman Zaoral, expresses no doubts regarding
the Bruges report.® Local historians, associated with regions where metal mining
was alive in the modern times, were eager to guess even a much earlier exploita-
tion of local ores. The historian of technology Jan Pazdur believed that indirect
evidence proved a larger-scale mining of silver and gold in Poland in the 11*"—13"
centuries.’ Indeed, new archaeological discoveries and metallographic analyses
indicate that there were certain periods when the role of Polish silver deposits
in the Middle Ages could be important. They also make it possible to better ex-
plain the development cycle of Polish coinage and economy. Marian Matowist
suggested that there was a relationship between the development of towns, agri-
culture and breeding in Central Europe in the 13"—14%" centuries on the one hand,
and the greater abundance of silver coins, the production of which was made pos-
sible by silver mining, on the other.!’

The reports on ore mining are, however, susceptible to mythologisation
and mystification. This is partly due to the secrecy of former miners who were not
eager to spread their knowledge about the places where precious metals were found,
partly from the excessive ambitions of today’s researchers, who sometimes lose
criticism of their own ideas, and partly from a certain information barrier between
geologists and co-operating mining historians on the one hand, and historians sen-
su largo and archaeologists on the other hand. There is a feedback loop between
representatives of natural and historical sciences, in which working hypotheses or
even barely concepts of future theses are picked up and strengthened on the other
side, and then they return to the work of subsequent researchers on the initial side
as proven certainties."" The review of reports on silver mining and metallurgy must
therefore first be separated from unjustified suggestions and freely formulated hy-
potheses that, since lead or — less frequently — copper was mined somewhere,
silver certainly was also obtained there. It is true that lead and copper ores usually
also contain admixtures of silver, but these had to be important to the country’s

Zaoral 2018, p. 79 and footnote 3.

°  Pazdur 1968.

' Matowist 1972, p. 593.

A clear example: Godzik, Woch 2015, p. 29. The authors, both biologists, refer to a historian

who based his conclusion on unverified biological research. A sad example of the discrepancy in the un-
derstanding of the term “science” is the new publication announced as a scientific monograph: Miko$

et al. 2022. Fanciful speculations taken from obsolete popular literature are uncritically presented as his-
torical sources there, the rule of checking information at the source is completely unknown, all ref-
erences omit page numbers and part of them are ostensible. The feedback loop is a broader problem.
Ian Blanchard’s monograph (2001) is frequently cited by Polish mining historians and archaeologists

in spite of evident incoherencies and shortcomings concerning Polish affairs. Indeed, it has been practi-
cally dismissed by economic historians as methodologically substandard; see the reviews by M. Allen

(Economic History Review 118, 2003, pp. 1037-8) and E. Westermann (Journal of European Economic

History 36, 1, 20006, pp. 221-3).

97



precious metal balance to be taken into account. Therefore, such suggestions only
create information noise for our considerations. On the other hand, Polish lead
was undoubtedly of great importance for Czech and Hungarian precious metal
metallurgy,'? and therefore had to play some role in the importation of the precious
metals to our country. Similarly, from the 14™ century, if not earlier, Hungarian
gold was imported to Poland in exchange for salt;'? this, however, will not be dealt
with here.

In order to make the study complete, Silesian mining will be considered here
up to the end of the Middle Ages, also after Silesia had ceased to belong to Poland
in political sense in the middle of the 14™ century.

1. THE BYTOM-CRACOW METAL DEPOSITS
(a) Written evidence

There are basically two pieces of written evidence concerning the extraction
of precious metals in early medieval Poland, both difficult to interpret. Both of them
concern the area limited by the present-day towns of Olkusz, Siewierz, Bytom
and Chrzanow. This area, full of various minerals, is referred to as “Silesian-Cra-
cow” or the “Bytom-Cracow mining district” (Map 1B: I).!* The latter name is
better justified because a part of the area has only been regarded as part of Sile-
sia since the end of the 14™ century. In the 11™ and 12" centuries the whole area
was part of the Cracow Province and diocese. Bytom and Siewierz from around
1177 belonged to the Duchy of Raciborz-Opole, and entered the Czech Crown
in the mid-14" century. The rest belonged to the Cracow Duchy until the Kingdom
of Poland was rebuilt (and then to the Cracow voivodeship of the Polish Crown).

In order to explain the obscure Biblical epithet of Prophet Nahum, “the Elkoshite”
(i.e. a native of Elkosh, Helcesei in the Vulgate),' Ravvi Shlomo Yitzchaki known
as Rashi of Troyes (1040—1105) persuaded: “Ha'elqoshi is a town in the State
of Blwwnyah, which belongs to the Land of Israel, though outside the borders
of the Land of Isracl. And you should know that there are gold and silver ores,
and there is salt nearby, for the Salt Sea [=Dead Sea] approaches to that place.”
It might seem to be one of the many erudite mistakes of medieval scholars de-
scribing the world, but if B/wwnyah means Polonia, there really was a town in that

2 Matowist 1972, p. 591; Molenda 2001, pp. 51-66; Duczko, Mista-Jakubowska, Czech-Blon-

ska 2022, pp. 213,215 and 218.
" Grodecki 1933, p. 12.
14

An outdated monograph: Molenda 1963. For geological and archaeological details of this ar-
ea’s ores see Boron 2013b.

' Nahum 1: 1.
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Map 1. Silver mining in Poland in the Middle Ages (A — the Sudetan Foreland and the Sudetes;
B — the Bytom-Cracow, Holy Cross and Carpathian mining districts).

A: (1) Goldberg (Ztotoryja); (2) Altenberg (Radzimowice); (3) Gottesberg (Boguszow);
(4) Silberberg (Srebrna Goéra); (5) Reichenstein (Ztoty Stok); (6) Kupferberg (Miedzianka);
(7) Steinkunzendorf (Kamionki).

B: (I) Bytom-Cracow mining district: (1) Bytom (Zversov?); (2) Olkusz; (3) Zagorze;
(4) Losien; (5) Wolbrom; (6) Repty; (7) Stawkow; (8) Nowa Gora. (II) Holy Cross mining
district: (9) Checiny. (III) Carpathian mining district: (10) The Tatras; (11) Nowy Targ.
Drawing by Nicole Lenkow.

Mapa 1. Wydobycie srebra w sredniowiecznej Polsce (A — Przedgorze Sudeckie i Sudety;

B — okregi gornicze: bytomsko-krakowski, swietokrzyski i karpacki)

A: (1) Goldberg (Ztotoryja); (2) Altenberg (Radzimowice); (3) Gottesberg (Boguszow);
(4) Silberberg (Srebrna Gora); (5) Reichenstein (Ztoty Stok); (6) Kupferberg (Miedzianka);
(7) Steinkunzendorf (Kamionki).

B: (I) Bytomsko-krakowski okreg gorniczy: (1) Bytom (Zversov?); (2) Olkusz; (3) Zagorze;
(4) Losien; (5) Wolbrom; (6) Repty; (7) Stawkow; (8) Nowa Gora. (IT) Swietokrzyski okreg
gorniczy: (9) Checiny. (IIT) Karpacki okreg gorniczy: (10) Tatry; (11) Nowy Targ.
Rys. Nicole Lenkow

country called “Ilkusz” or “Elkusz,” located northwest of Cracow. Today, its name
is Olkusz, and the origin of this name remained a mystery.'® In the late Middle
Ages and early modern times, resources of galena (a mineral containing up to 87%
lead and up to 0.4% silver, but occasionally more) were exploited there.

' Pytel 1970, p. 173; Rozmus 2002.
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Despite general problems with the identification of place names used in early me-
dieval Arab travellers’ accounts, the hypothesis that Rashi meant Olkusz in Poland
is plausible. The notation Ha'elgoshi is not a transcription of a Slavic name, but an
original Hebrew name.'” This identification brings a philologically correct, hitherto
unknown origin for the name “Olkusz,” which is certainly non-Slavic. The details
given by Rashi concerning the name of the country and silver mined in it (which
was certainly mined in Olkusz in the 16%—17" centuries) and salt (known to the east
of Cracow from the 11" century)'® also agree. Only gold has not been observed
among the minerals from the Olkusz area known to us, and, of course, the “Salt Sea’
is situated in a different place. The former mention may result from the trope (“pre-
cious metals” in general), and the latter from an erudite explanation of the presence
of salt (Rashi believed that this Ha'elgoshi was the hometown of Prophet Nahum).
The only thing that might be regarded as doubtful is that someone gave a town near
Cracow a name derived from the Hebrew Bible. He would have to be a Jew dwelling
there, in a sufficiently high position to be able to impose that name on a linguistically
alien environment. Nevertheless, a Jewish community having their own court of law
existed in Cracow in the first half of the 11" century."” The route from Kyiv via
Cracow to Prague, followed by Jewish slave traders, already existed in the 10" cen-
tury.” In the 13" century, the route from Cracow to Prague even led through Olkusz,
but it is unclear from when.”!

The other record known today is Pope Innocent II’s bull, Ex commisso nobis
a Deo, issued in 1136. The Pope revoked another papal document issued three years
before, and restored the archdiocese of Gniezno, confirming its previous possessions.
The state of affairs described in the bull was therefore much earlier than the year
of its issue.” On the extensive list of the archiepiscopal estates, accumulated until
1133, the bull states that “also the village near Bytom, called Zversov, with peasants,
silver miners, and two taverns, belongs to the archbishop’s jurisdiction only” (/fem
villa ante Bitom quae Zversov dicitur cum rusticis, argenti fossoribus, cum duabus
tabernis, nonnisi ad archiepiscopi pertinet jurisditionem).” The link between the ju-
risdiction and the exaction of levies consisted in the power to punish infringements

El

"7 Admittedly, Dariusz Rozmus believes that Rashi “had associated the name that he heard from

a merchant with a similarly pronounced name of the town from which the Biblical prophet Nahum came”
(Rozmus 2014, p. 100). Rozmus does not explain, however, why he abandons the view he presented
five years earlier, quite well-founded, that “Olkusz owes its name to the Biblical prototype” (Rozmus
2009, pp. 11 and 16).

' Jodtowski 1969, pp. 155-156; Jodtowski 1981, pp. 26-30; Gérecki 2016, p. 109.

" Gorlinska 2015, pp. 185-191, further literature therein.

0 Zaremska 2008, pp. 123-128.

*' Wyrozumska 1977, pp. 4647 and 58.

? Modzelewski 1975, p. 360.

*  Chrstpol., p. 20; Matecki 1894, pp. 396-397.
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in paying services.”* That Zversov (Swierczow?), not mentioned any more under
this name, probably lay in the place where the chartered town of Bytom was lo-
cated in 1254, in any case far beyond the Gniezno Archdiocese. It was not only
the sole access to precious metal deposits that the head of the Church of Poland had

at that time, but also the only taverns mentioned in the bull. The function of the tav-
ern in the later Middle Ages was a “permanent sale point and service centre,” which,
if situated in a town, “accepted payments mainly in money and bullion.”” Stawom-
ir Gawlas points to the relationship between taverns and the right to brew and sell

beer, and to the “town-forming” nature of this institution in the 13" century.?’” Gerard
Labuda emphasizes the relationship between taverns — as early as in the 12 centu-
ry, when they appear in records — with “castles and larger settlements.” Zversov,
associated with the Bytom castle, was therefore a mining settlement, paying tribute

to the archbishop, and “the relationship of the taverns [of Zversov] with silver min-
ers is not to be questioned,” Tadeusz Lalik said. The archbishop had been grant-
ed the income from Zversov, most probably when Boleslas II the Generous raised
the archbishopric of Gniezno from collapse and the rebuilt cathedral was consecrated

(in 1064, or maybe in 1075).? Ryszard Kiersnowski noted that “since this [i.e. silver]

production was at the disposal of the archbishop, probably other, similar centres were

also owned by the prince, and perhaps other people as well.”*® It turns out, therefore,
that silver was mined in a place not distant from Olkusz, more or less contemporarily
with Rashi of Troyes’s account.

It is not clear when the extraction of silver in this district ceased, but the lack
of written records about silver mining in the 13" century — a period from which
more written sources have survived — suggests that the deposits available with
the contemporary technology had previously been exhausted.’! That early phase
of mining is most likely related to the achronic legends recorded at the end
of the 15" century. They speak of Bytom’s ancient abundance in silver, and the lux-
ury the townspeople of Bytom had enjoyed. These blissful times were said to be
terminated by the flooding of deposits with water. This event was interpreted
as a punishment by Providence for crimes committed by the townspeople. Chroni-
clers from the end of the 15" century believed that this fatal crime was the murder
of the parson and the preacher by the Bytom townspeople in 1367, which was a his-

* Modzelewski 1975, p. 357; Dabrowski 2007, pp. 191-214.
3 Szydlowski 1998.

% Trawkowski 2005, pp. 219-220.

7 Gawlas 2015, pp. 12 and 19-20.

*  Labuda 2012, p. 247.

*  Lalik 2006, p. 187; on the controversy over the date of the cathedral’s reconstruction see De-

lestowicz 2016, pp. 294-298.
* Kiersnowski 1960, p. 25.
' Witkowski 2009, pp. 150-162; Boron 2013b.
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torical fact.*? However, since we do not have contemporary evidence of silver mining
in Bytom in the 14" century, these are only providentialistic speculations to embed
the legendary events, the memory of which came from a distant past, in history.*

A document from 1247 mentions only the lead mining in Repty near modern-day
Tarnowskie Gory.** Lead mining in various localities between Bytom and Olkusz
(especially in Stawkow) continued over the next centuries, and silver was also
searched for there all the time. However, results of these searches are not visible
in sources. In the vicinity of Cracow, to the west of the capital, a small mining
district was formed in Nowa Gora in the 14" century. The town, under the name
of Gory, was listed as a church village as early as 1276% and its name itself already
testifies to mining activities (Gory — “mines,” Nowa Goéra — a “New Mine”).3
The name of the neighbouring village of Ploki (i.e. “Washers”), recorded before
1324, speaks similarly.’” In the years 1325-1327, Ploki was recorded as a parish
seat (so the village was founded at least a decade earlier).*® Poor deposits of galena
were exploited there, from which King Wladislas II (1387-1434) did not expect
significant amounts of silver since he granted them for merits to the magnate Jan
Topor of Teczyn between 1398 and 1402.%°

In the mining privilege of Queen Elisabeth for Olkusz from 1374 (valid
for six years), a royal share was established on silver and lead (in the amount
of 1/11 of the metal extracted), but at the same time the freihaller tax on the sale
of excavated material from the mines applied only to lead without mentioning
silver.*’ It seems that in the time of Elisabeth, silver was obtained in Olkusz as one
of the components of galena, but in such small amounts that it did not play any
important role in the metal balance of the Kingdom. Unfortunately, we will not
learn anything more about it, because the complete set of “Olkusz Mining Re-
cords” from 1367—1794 was burnt by the Germans in Warsaw in 1944 .*' At the turn

2 Diugosz 9, pp. 422-424; Liebenthal 1839.
¥ Paszkiewicz 2000, pp. 32-33.
¥ RSG, no. 648.
» CDP1,p.113,n0.1.
¢ Although it is possible to explain the name “Goéry” as indicating a natural feature (“moun-
tains”), this does not apply to the name “Nowa Gora,” which is undoubtedly an indication of the place’s
cultural function. The identity of Gory and Nowa Gora settlements has been assumed by the authors
of SHG kr 1/4, pp. 828-829. In 1314, a prominent Cracow burgher, Hejnman, declared himself as com-
ing from this town (Rajman 2004, pp. 224, 236, 285, 294 and 309).

7 ZDM 1, p. 34, no. 27 (de Plok).

¥ MPV 1, p. 143, no. 139.

¥ Kurtyka 1997, pp. 115 and 221.

9SG 7, p.487; KDM 3, pp. 279280, no. DCCCLXVL

' Kurtyka 2001, p. 198. The total destruction and looting of archives by the Germans in Warsaw
in 1939-1945 is estimated at over five million archival units (Berska 2013, p. 300). These losses have
irreversibly obliterated much of the knowledge about Poland’s past.
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of the 15" and 16" centuries, being partly in royal hands and partly in the posses-
sion of the Topor of Rabsztyn family, the Olkusz deposits produced only lead.*

(b) Archaeological evidence

Both the Olkusz and Bytom areas were thoroughly transformed in later ep-
ochs by mining and industrial activities, and it is practically impossible to gain
well-dated relics of early medieval mining and metallurgy of silver and lead
there. In the area of the historic centre of Bytom (thus in the presumed location
of the Zversov settlement), mining shafts and relics of metallurgy were discov-
ered only from the 13—14" centuries. The originally proposed dating of these
relics to the 12" century® was refuted. The relics were located in part on burgher
plots at the market square, part on the outskirts of the town. However, there is no
evidence that silver was smelted there.** On the other hand, unclear traces of sil-
ver metallurgy were found in Zagoérze, a present-day district of Sosnowiec, dating
back to the 12" century “and perhaps also to the eleventh century.”* These were
relics of smelting furnaces, a lump of molten silver and clay nozzles for air supply.
The finds in Losien, a rural district of Dagbrowa Gornicza, were of a similar nature.
Traces of metallurgy and lead mining were discovered there: nuggets of molten
lead and mining hoes (both types of artefacts were also found in other places in this
region). What is more, a smelting furnace, abandoned with a full charge of lead
ore, and a coin hoard associated with these relics were also discovered. The find-
ers assure us that the furnace was also used for smelting silver, although no clear
evidence of this statement is presented.*® For this reason, silver mining at Losier,
although possible, cannot be regarded as certain.*” The hoard contained mainly
Polish coins of Wladislas II (1138-1146) and Boleslas IV (1146-1172), as well
as 180 silver lumps, cast and cut.*® The finders date the hoard to the early 1160s
and believe that it is the date when the settlement was destroyed by an armed in-
vasion. The settlement “might” have been established in the 11" century, although
the basis for this dating has not been revealed either.’

# Kurtyka 1997, p. 407.

#  Szydtowski 1998, p. 344.

# Andrzejewska 2004; Podyma 2007.

# Sobota-Liwoch, Sych 2013; later research seems to confirm the early chronology: TOS 2016.
* Bodnar et al. 2006, p. 26.

47 The statement introduced into the literature that silver was certainly produced in Losien, is re-

peated in many publications (most recently: Duczko, Mista-Jakubowska, Czech-Btonska 2022, p. 158).
None of them refer to evidence other than that discussed above.

# Rozmus 2014, p. 140; Rozmus, Suchodolski, Tokaj 2014.

* Boron 2013a, pp. 17-24; Rozmus 2013a, pp. 119-120; Rozmus 2014, p. 142.
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(c) Natural evidence

Additional interesting evidence has been obtained regarding the chronology
of silver and lead metallurgy in the area of the Bytom-Cracow deposits. The biolo-
gist Leszek Chroést and his colleagues conducted a study of lead traces in the layers
of peat bogs adjacent to these deposits. They consider these traces to result from
the pollution of the atmosphere or water during metallurgical production. In light
of the published results, in the bog near Wolbrom, north-east of Olkusz, lead pollu-
tion increased rapidly in the years 830-860, culminated until ¢.980, then gradually
and slightly decreased until around 1480. In the Ossy bog east of Tarnowskie Gory,
an increase in lead content was observed in the layers dated around 850-1010,
then a decrease and another, uneven, increase in the years 1150-1480 were visible.
From around 1480, the lead content in both studied areas increased rapidly until
well into the modern era.>® The dating of the layers was, however, an estimate, re-
sulting from the calculation of the average annual growth, when the actual growth
of the fen could be subject to various disturbances. Publications about the bog
near Wolbrom show the stratigraphic hiatus in the Middle Ages and the earlier part
of the modern era.’' A verification of Chrost’s chronology, e.g. by the radiocarbon
method, is not known to the present writer. Nor do these data indicate whether
a significant amount of silver was obtained as a result of this activity. Therefore,
the testimony of peat bogs can only be treated as a suggestion in our considerations.

A new scientific achievement is the results of analyses of silver ornaments
from the Piaski-Dramino hoard, conducted by the team led by Wtadystaw Duczko.
In the final monograph it has been asserted that “it is beyond dispute that they
were made of silver bullion from the area of the Silesian and Krakow Upland,
i.e., the vicinity of today’s Olkusz.”*? Seeking full justification for this thesis, one
finds — following the references — a separate article devoted to metal analyses
of this material. Save for ore attributions considered as uncertain by the authors
themselves, four items (three fragments of ornaments and an ingot) are described
there as “made of silver obtained from the Silesian Upland and Krakow area.”3
The Lead Isotope Analyses cited there as the basis, however, refer, as its name
suggests, to lead used in silver refining.>* Their relevance to silver ores is not sub-
stantiated, nor are reference samples described. Regarding the isotopic character-
istics of silver, one reads there: “Compared data on Fig. 9 shows no dependence
of silver isotope fractionation (¢!’ Ag) on stylistic groups (a) and on deposit origin
(b). The range of Ag isotope values in the artifacts overlaps the ranges presented

" Chrést n.d., 15; the chart presented there shows more details than its description on p. 14.

' E.g. Pawelczyk et al. 2017, p. 44; Pawekczyk, Okupny, Michczynski 2018.

2 Duczko, Mista-Jakubowska, Czech-Blonska 2022, p. 233.

» Mista-Jakubowska et al. 2024, p. 9.

* Mista-Jakubowska et al. 2024, p. 5: “artifacts minted from lead [!] from this region.”
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in silver [of] younger and older silver artifacts presented by Milot [...],” and “mix-
ing of different silver sources within the base metal and filigree of a single arti-
fact is evident.”*® Therefore, no criterion was indicated based on which the origin
of silver from the Olkusz region had been established.

Nevertheless, in the monograph by W. Duczko’s team, one reads: “At least 21%
of the analysed artefacts from the hoards were made using bullion from the Kra-
kow-Silesian Uplands. In this case, the results may be questionable, because the de-
posits near Olkusz are located on the Asia-Germany remelting line.” If something

“may be questionable,” it is not “beyond dispute.” The notion of the “remelting line”
is incomprehensible to the present writer (yet it must be admitted that the general
reason for the doubts expressed here may be similar), but the authors of the mono-
graph also misunderstood the literature on which they based themselves, for they
say in the next sentence: “This area was described as the Melmer KG 8-11 group
(950-980 AD).”* The description cited was obviously not referring to the Olkusz
area, but to so-called Hedeby semi-bracteates, classified and dated by Brita Malm-
er (not Melmer).>” Regardless of how the assertion that the Hedeby semi-bracteates
were struck from Olkusz silver would be justified, in the present writer’s opinion
this would be a reductio ad absurdum of the method used. Basing the abundant
Danish coinage of the 10" century, even in part, on silver deposits near Cracow
defies even the most freely understood historical probability. Indeed, we learn
from the authors further that Stephen William Merkel, whom they cite, identified

“an isotopically unrecognised type of silver, and he did not include the deposits
around Olkusz in his analyses.” Thus, we are essentially dealing with another ex-
ample of the communication barrier and feedback loop at the boundaries of aca-
demic disciplines, as discussed in the Introduction above.

The findings of natural sciences, indicating the early period (the 10" century)
as the time of silver production in the Bytom-Olkusz area, turn out to be insuffi-
ciently substantiated. Nevertheless, the written sources which we consider more
reliable relate to places other than the archaeological sources in the same min-
ing region. This indicates not only that silver mining and metallurgy existed here
at the end of the 11" and the 12" century, but also that the surviving sources reflect
only a small part of the reality, and the role of mining silver from the Bytom-Cra-
cow deposits might have been much greater than it appears.

» Mista-Jakubowska et al. 2024, p. 6.

* Duczko, Mista-Jakubowska, Czech-Blonska 2022, pp. 235-236. The work cited there: Merkel
2016, pp. 100-106.

7 Malmer 1966.
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2. THE CHECINY OR HoLy CROSS DEPOSITS

There is a belief in historical scholarship that the deposits of lead and copper
ores with a small share of silver were exploited from the beginning of the 14™ cen-
tury in Checiny north of Cracow, in the area of the then Duchy of Sandomierz
(Map 1B: II). It was part of a wider mining district, the so-called Holy Cross
(“$wigtokrzyski”) or Old Polish (“staropolski”) District, also covering the vicinity
of Kielce and Lagdow,*® but silver is mentioned only with reference to Checiny.*
However, it is difficult to find out the source justification of this belief in relation
to the Middle Ages. The losses in archives, caused first by several fires in Checiny,
and the complete destruction of the Treasury Records and the Krasinski Library
in Warsaw by the Germans during World War II, make any verification of old re-
search very difficult.®® The bishop of Cracow who possessed a large part of this
area, was granted permission in 1306, supparum salis, plumbi et cuiuslibet alterius
minere,® (“to extract mines of salt, lead and whatever he wants”) but it does not
necessarily refer to Checiny (it might be Stawkow as well), and does not men-
tion silver explicitly. A document from 1396 mentions Nicolaus Bochner, magister
monete et theloneator Cracouiensis ac zupparius plumbifodinarum Ilkussiensium
et Chancinensium (“the mint master and customs master of Cracow, and the man-
ager of lead mines of Olkusz and Checiny”).%? This document evidences that only
lead was being mined at Checiny. Written sources from the 15% century relate
to the mining of copper, lead and azurite.®® The lead (galena) and copper ores cer-
tainly contained admixtures of silver, but it was a by-product only, since we do not
know of any significant yield of this metal. It is only in 1564 that the silver content
of galena mined there was evidenced at the considerable amount of 0.13%.%

Checiny was given the rights of a mining town (that is, a town settled

“not on plough-land, but on lead and copper mines”) after 1306 and before
1325.% The parish church was built there, unknowingly located on an earlier adit.
The present-day penetration of the adit did not produce any dateable items. Un-
fortunately, to this day no serious archaeological research has been undertaken
of the mining relics in Checiny. Czestaw Hadamik’s suggestion that the mining
and smelting of lead in the Holy Cross region, and primarily in Checiny, began
when King Wenceslas I of Bohemia reigned in the Duchy of Sandomierz (1292—

8 Kubicki, Saletra 2013, pp. 29 and 32.

¥ SG1,p.577.

% Molenda 1963, pp. 16-17.

' KDKK 1, p. 147, no. cxv.

2 KDM 4, p. 55, n0. MXXXIX.

% Paulewicz 1992, pp. 6-7.

* Paulewicz 1992, pp. 27-39.

% Kiryk 2013, pp. 307-309; Hadamik 2017, p. 13.
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1305) is noteworthy. It was probably related to the material needs of the then rap-
idly developing Bohemian centre of silver mining and metallurgy in Kutna Hora
and the Czech monetary reform® (in this way, the miners of Checiny followed
in the footsteps of miners from the Olkusz and Bytom areas from the 10™ centu-
ry).?” Also, the construction of the mighty Checiny Castle, surrounded by numer-
ous settlements established at the turn of the 13" and 14" centuries, is now con-
sidered the achievement of Wenceslas 11.% Apparently, a modus operandi similar
to that seen in Kutna Hora was used here. The mining activity that was launched
in Checiny ¢.1300 continued until the mid-17" century, but silver extracted here
never gained much importance in the balance of precious metals in Poland, while
Polish — including Chegciny — lead was often exchanged for Czech and Hungar-
ian silver.”

3. THE CARPATHIAN DEPOSITS

The Polish Carpathian mining district covers northern slopes of the Tatra, the Pi-
enins and the Beskid Sadecki. Sometimes, it is referred to as the “Tatra-Pienin dis-
trict.””® The high Carpathians were penetrated by medieval miners relatively late.
In 1409, searches for gold and silver were recorded for the first time in the Nowy
Targ royal domain: omnia montana sita sub districtu oppidi memorati [i.e. Nowy
Targ], in quibus auri, argenti et cuiuslibet metalli minera potest reperire.”" 1t is de-
batable whether this concerned the Tatra Mountains (Map 1B: III), which were
hardly accessible from the Polish side at the time. The mining works were con-
ducted by Cracow burghers, Mikotaj Speckfleisch and Jakub Aurifaber, in 1417.7
Only in 1494 and 1495 the operating mine of Tatri (or Thatry) alias Snebergk
is mentioned,” from which the rent was paid in pure silver — undoubtedly coming
from the mine itself. In 1502, a royal silver mine was operating in the Tatra Moun-
tains, and King Alexander financed the search for silver carried out by the Cracow
mint master, Henryk Slakier. Silver ore mining developed there on a modest scale
in the 16" century.”

% Hadamik 2005.

" Duczko, Mista-Jakubowska, Czech-Blofiska 2022, pp. 202, 212 and 249.
Glinski 2018; Okninski 2019, p. 166.

% Molenda 2001, pp. 52-73.

" Miko$ 2008, p. 252.

' KDM 4, p. 118, no. Mmcxi.

2 CrAtrt., p. 58, no. 203; Kutas 2005, pp. 32-33.

7 CrAtrt., pp. 355 and 416417, nos 1161 and 1400.

™ Matras 1959, pp. 140-150; Molenda 1963, pp. 164—166; Kuta$ 2005, pp. 30-77; Paszkiewicz
2021.
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The relics of mining in the Tatra Mountains attract geologists rather than ar-
chaeologists today, and the newly discovered adits and drifts are devoid of dating
features.” Most probably all relics known today come from the modern period.

4. THE SUDETAN DEPOSITS

Silver-containing ores were also mined in what was later called Lower Silesia.
They were located in the Sudetan Foreland and the Sudetes (Map 1A). We will
look at them moving along the Sudetes chain to the south-east. The oldest records
of the exploitation of copper ores containing a silver share near Goldberg (Ztoto-
ryja) come from the beginning of the 15" century.”® However, it is not evident that
these mines played any important role in the market of precious metals in the Mid-
dle Ages. A silver mine existed before 1455 in Altenberg (Radzimowice), a short-
lived town in the Kaczawskie Mountains. That year, King Ladislas the Posthumous
sold it to Christoph de Zedlitz,”” which could prove that the profitability was falling
then. Even then, it was the “old mine” (Altenberg), yet the name might also have
been transferred from Meissen. Nevertheless, for the next century, these mines
continued to work, although mainly copper ores were unearthed there. Archaeo-
logical relics of this activity have been preserved.” Already in 1311, Cuprifodina
in montanis existed in Kupferberg (Miedzianka) — as we learn from the name
of the property of the knight Albert, known as “the Bavarian” (Beyer).” Tomasz
Stolarczyk points out that this is “the oldest record of copper mining in Poland.”®
Subsequent mentions of Kupferberg come from the years 1367-1371,%! but all
these records do not provide any hint about obtaining silver — apparently the ore
richer in silver was found there only in modern times.

Gottesberg (Boguszow), located further east, is indicated in literature as a min-
ing centre operating as early as the beginning of the 14™ century.®> Krzysztof Ja-
worski, having checked the credibility of these reports, concluded that they were
created as part of a self-promotional legend for the town of Gottesberg in the 18"
century and were not based on facts. Gottesberg was an important but local-scale
centre of silver mining in the first half of the 16™ century. The oldest contemporary
record of this settlement comes from 1499, when King Wladislas II of Bohemia

> Pawlikowski, Wrobel 2013, pp. 37-46; further literature therein.

6 Stolarczyk 2013, pp. 347-349.

7 SBH, p. 82, no. 197.

" Dziekonski 1972, pp. 250251 and 257, Stolarczyk 2020, pp. 460—466.
” SBH, p. 13, no. 40; RSG, no. 3180.

% Garbacz-Klempka et al. 2013b, p. 32.

81 SBH, pp. 54-58.

2 Dziekonski 1972, p. 283.
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granted it the rights of a mining town.®* Local names testify to medieval (and cer-
tainly not early-medieval, due to the later beginnings of settlement) gold mining
in the Bystrzyca Valley east of Walbrzych. Also, later medieval relics of silver ore
mines were recorded in the 1548 survey of villages.®

Silver mine relics of an uncertain chronology, perhaps dating back to the end
of the Middle Ages, were discovered in the Owl Mountains, in the valley of the Sre-
brna Woda stream (Silberwasser),% yet it was an area of the Bohemian Ktodzko
County, and not Silesia. Archival records from the 18™ century also refer to a (sil-
ver?) mine called St. Elias close on the Silesian side, on the slope of Silberkoppe
(Btyszcz), over the village of Steinkunzendorf (Kamionki), “whose origins were
to date back to 1309.”%¢ Indeed, silver was extracted from ore there in the 19" cen-
tury, but the credibility of early references not supported by actual medieval docu-
ments is as little as in the case of the alleged early mining in Boguszéw.

The reports about Silberberg (Srebrna Goéra), the name of which itself contains
the message about a silver mine, are much more interesting. This name (qui mons
vulgariter Silberberg dicitur) appears for the first time in 133 1. Silberberg, located
in the Owl Mountains being a part of the main range of the Sudetes, was situat-
ed then ad metas regni Boemie, but on the Silesian side. Duke Bolko II of Miin-
sterberg sold the mine then to knight Kunad de Schonwalde.®” This probably in-
dicates that the duke no longer had high hopes for silver mined there. In 1419,
minerals from Silberberg were mentioned,®® but unspecified and thus probably
base. New mining works were undertaken — hoping for gold, silver and pre-
cious stones — in 1454,% with unknown results. A miner’s guide to the vicinity
of Swidnica and Rychbach (Reichenbach, today Dzierzoniéw), composed by an
anonymous Silesian in the 1460s or 1470s, included in the Breslauer Walenweg-
weiser codex (“Wroctaw’s Italian Guide Book™) and assigned to Antonius Wale
(i.e. “Antonio the Italian”),”® mentions only the presence of lead of exceptionally
good quality in Silberberg.” Silver mining in Silberberg revived at the beginning
of the 16" century, when the lead ore mined there contained up to 0.2% silver,*
which is a relatively high result. Breslauer Walenwegweiser also mentions silver

8 Jaworski 2020, pp. 3-35.

¥ Stolarczyk, Madziarz 2021, p. 98.

5 Maczka, Stysz 2006, pp. 216-220.

% Maczka, Stysz 2006, p. 220 (the source of the date of ‘1309’ is not indicated there, so it is not
credible).

¥ SBH, p. 17, no. 55.

% SBH, p. 73, no. 171.

¥ SBH, p. 80, no. 195.

% Peukert 1929, pp. 216-224 and 237.

°' SBH, p. 85, no. 202.

% SBH, pp. 234-235 and 244, nos 413 and 426.
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mining in Reichenstein (present-day Ztoty Stok)” — a town where gold mining
developed significantly at the end of the 15 century.

The document of Emperor Charles IV from 1373 mentions “the burghers
of Wroctaw and Swidnica,” who transported “gold, silver and other goods from
Poland, Silesia, and other foreign countries.” The emperor allows them “to make
their way through our lands without any obstacles and suffering no constraint,
and moreover, their bales to display, so that one gives and does as is the old cus-
tom” (burger von Bressla und von der Swidnicz furbas mit gold silber und an-
der kawfmanschaft, die sie von Polan Slesie und andern fremdem landen brengen,
dorch unser land ungehindert czihen lassest und keinen gewalt tust yn doran noch
ire ballen uffslahest, also doch das man dovon gebe und tu, als das von alters
herkomen ist).** Tt is difficult to agree with Marian Matowist that such a gener-
al mention proves these metals to have been mined in Silesia in the second half
of the 14" century.”

The Sudetan mining is the subject of new archaeological research, but it does not
actually concern a medieval silver production. Research in Srebrna Gora in 2015—
2016 revealed relics of a silver mine initially described as late medieval, but even-
tually only the 16™ century is mentioned as the time the activity commenced.’
The published dendrochronological analyses of the material extracted from there
do not date it back before the 18" century. However, the results of the analysis
of wood extracted from the so far undated, but “old” mining heap in the Chtopina
stream valley (Germ. Manns-Grund), in the immediate vicinity of Srebrna Gora,
were surprising. The lumps of charcoal covered with this heap were not suitable
for dendrochronological research, but the radiocarbon method gave the date 1192—
1205 calAD,” thus much earlier than the written sources referring to this area.
It is not certain, however, whether silver ore was extracted from this mine.

5. POLISH SILVER: A SUMMARY

Summarizing the knowledge about silver mining and metallurgy in medieval
Poland, we must emphasize that we have got only fractions of source information
from the 11"—12" centuries and it is not a fantasy to assess that this activity had
to be carried out on a much larger scale than suggested by the evidence known

% SBH, pp. 85-86, no. 195.

*  SBH, p. 59, no. 139.

* Matowist 1931, p. 1020 (wrong reference); following him: Mysliwski 2006, p. 292. The latter
author adds that this silver still found its way to Flanders. This looks like a pile of over-interpretations
of one source.

% Duerschlag, Duerschlag 2016; also Hereditas 2015.
77 Stysz, Szychowska-Krapiec 2016, p. 54.
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today. This evidence proves that silver was mined and smelted in the second half
of the 11" century, in Olkusz and the Bytom area, both belonging to the Cracow
Province at that time. This region was not only inhabited earlier, but also lead
ore was smelted there in the earlier Middle Ages. Silver mining probably ceased
in the middle of the 12" century due to the depletion of deposits in Olkusz, or their
flooding with water at Bytom. For a slightly longer period, until the 1160s, silver
was mined between these towns in the villages of Zagorze and perhaps Losien.

From the later period, we only have an ambiguous trace of silver mining in Sil-
berberg (Srebrna Goéra) in Lower Silesia at the turn of the 12" and 13™ centuries.
Silver mining on a scale perceptible on the European market must have taken place
in Poland at the end of the 13™ century, but it is not known exactly where it took
place. It was not until the beginning of the 14™ century that silver mining was ev-
idenced in Lower Silesia again. A short-term mining of silver in Silberberg can be
dated to the first quarter of the 14™ century.

The Kingdom of Poland was provided with silver (largely in coins) from Kutna
Hora in Bohemia in exchange for lead mined in Chegciny in the Sandomierz Prov-
ince from the beginning of the 14" century. In the second half of the 14™ century,
a small amount of silver was extracted from lead ore mined near Olkusz in the Cra-
cow Province. From the beginning of the 15" century, small amounts of silver were
mined near Goldberg (Zlotoryja), and in the middle of this century in Altenberg
(Radzimowice), in both cases in Lower Silesia that belonged to the Crown of Bo-
hemia at that time. In the same country, silver mining began in Reichenstein after
the middle of the 15™ century. It was not until the end of the 15" century that silver
was mined in the Tatra Mountains, which were unavailable to earlier generations.
The amounts of silver extracted there, are difficult to estimate, but certainly not
very large. At the same time, the exploitation of the Lower Silesian silver depos-
its in Gottesberg (Boguszow) was only launched. The contemporary mining en-
terprises were then developed during the 16™ century, proving the effectiveness
of new mining technologies.

6. COINAGE AND POLITICS
(a) The first Piasts
On the basis of the origin of foreign coins found in Poland, it is agreed that
in the 10™ century, eastern silver in Arabic dirhems, and western silver, coming

mainly from the Harz, were in use. The latter appeared from the 950s and eventu-
ally replaced the former. Written reports, apart from echoing the trope of the “gold-
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en age,”® highlight the spoils of Boleslas the Brave, who took over two state
centres with their resources: Prague and Kyiv. Usually, these sources are skipped
in considerations because 14 years after the king’s death, the Polish state centre
was also plundered by the Czechs,” so these resources supposedly did not remain
in Poland.!® Undoubtedly, however, a major part of the loot of Boleslas the Brave
was promptly distributed, and some found its way to church treasuries beyond
the reach of Czech plunder, some was minted, and thus silver was spread through-
out the country.!!

No records of coinage volumes in medieval Poland are preserved, although
there have been attempts to calculate these figures. In 1967, Stanistaw Suchodolski,
having determined the number of coin dies of Mieszko I (¢.960-992) and Boleslas
the Brave (992-1025), assuming the average die output of 3,000 specimens, es-
timated the total production at 72,000 coins, and he rounded the consumption
of silver to ¢.100 kg.'*> Today, not only it is known that the coins with the name
of Mieszko were minted during the reign of Boleslas the Brave, and the name
on them refers to his son, the future King Mieszko II, yet more types of coins
have been revealed, mainly anonymous imitations that came from Polish mints
at the time.'” Not all of them can be clearly distinguished. Mateusz Bogucki
and Jacek Magiera collected eleven new anonymous types die-linked with coins
of Boleslas the Brave.!™ Even if one adds a similar number of non-die-linked im-
itations,'® a doubling of the amount estimated by Suchodolski may be considered,
i.e. 200 kg of silver coined within a quarter of a century. There is a hypothesis
of Dariusz Rozmus that the Bytom-Cracow mines supplied Slavnikid mints with
silver in the years ¢.985-995.1% The author does not explain why exactly Slavnikid
ones (the Slavnikids was “a family closely cooperating with the Piasts,” Rozmus

% Gallus, pp. 407-408: [...] quique nobiles torques aureas inmensi ponderis baiulabant, tanta

superfluitate pecuniae redundabant. Mulieres vero curiales coronis aureis, monilibus, murenulis, bra-
chialibus, aurifrisiis et gemmis ita onustae procedebant, quod ni sustentarentur ab aliis, pondus metalli
sustinere non valebant.

*  For the description of the treasures looted then, probably rhetorical rather than realistic, see:
Cosmas, pp. 80 and 86 (11.2 and IL.5).

1% Kiersnowski 1960, pp. 34-35.

" Dzieduszycki 1995, pp. 65-69.

192 Suchodolski 1967, pp. 160-161.

1% Suchodolski 2015, pp. 67-94; Suchodolski 2022; the author sums up the increase in the num-
ber of types from only 18 to 21, but omitting the imitations.

1% Bogucki, Magiera 2015; Bogucki 2022, pp. 182-186.

"% See e.g. Bogucki 2022, pp. 187-193.

1% Rozmus 2013b, p. 269.
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says), while there were the Pfemyslids who ruled Cracow in the 10" century.'"” In-
deed, the latter dynasty is most recently considered as profiting from Cracow area
silver in the 10™ century (although no remark on their coinage has been made),'*®
as discussed above (see paragraph 1c). Either way, these are conjectures drawn
from a source vacuum.

Such a low efficiency of domestic mintage speaks against the possibili-
ty of a considerable silver mining in Poland in the times of Boleslas the Brave.
It is deemed that there is no evidence of a well-developed production of silver
ornaments in Poland either. Although it is debatable whether the ornaments found
in Polish hoards from the 10™ century are predominantly of Scandinavian and Bo-
hemian origin or whether they instead came from the Balkans and the Eastern Ro-
man (“Byzantine””) Empire, it was not until the end of the 10™ century that the first
local, imitative products appear.'” Another form of non-monetary silver appears
in the first half of the 11" century and is deemed uniquely Polish. These are silver

“cakes,” i.e. solidified lumps of metal poured onto a wooden surface. They usually
are a small admixture in hoards of coins and fragmented ornaments. Usually, it is
thought that these lumps were a product of melting hacksilver, which was especial-
ly abundant in hoards at the turn of the 10" and 11" centuries. However, the issue
of the origin of silver in archaeological artefacts from Poland requires a further
involvement of natural sciences.

(b) A possible impact of Bytom-Cracow area mining on coinage

In the broadest possible context, this issue has been raised in the laboratory
of the Institute of the History of Material Culture (today the Institute of Archaeol-
ogy and Ethnology) of the Polish Academy of Sciences in Warsaw since the 1960s.
Longina Koziorowska conducted analyses and collected data over several decades
and summarized them in two works in the beginning of the 21* century. According
to the observations made in world science in the 1980s, Koziorowska considered
the Au : Ag ratio as a characteristic feature of specific deposits, which did not
change in metallurgical processes known in the Middle Ages. As an auxiliary cri-
terion, she adopted shares of several other elements in relation to silver. However,
she did not have samples of metal that certainly originated from specific depos-
its, so she compared ornaments and cast silver with coins. Koziorowska learned
that some of the ornaments found in Polish hoards (mainly in Silesia) were made

17" The date of the end of the Pfemyslid control over Cracow is widely discussed — it is only

certain that the year 999 given by Cosmas is too late. According to Marzena Matla-Koztowska, it hap-
pened before 984 (Matla-Koztowska 2008, pp. 313-317 and 329) — anyhow, well after the beginning
of the Pfemyslid coinage ¢.970.

"% Mista-Jakubowska et al. 2024, p. 10.
" Duczko 2018, pp. 541-542 and 544; Duczko 2020, p. 363; Ungerman 2022.
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of metal similar to the Czech pennies of Boleslas II (¢.970-999), while the others
were similar in terms of metal to Arabic or Byzantine coins. She met also with or-
naments showing similarities to ancient coins or finding no analogies in coin silver
at all. Cast silver has generally proved to be specific in content. A big disadvantage
of the publications is the lack of photos of the studied coins, which, for example
in the case of early medieval cross pennies, does not provide certainty about which
coins were actually related to the given data.''?

The metal of the oldest Polish coins of Boleslas the Brave and his son Mieszko
was examined by Halina Mtodecka and Piotr Chabrzyk. The method used (X-ray
fluorescence) provides data on the elemental composition of objects, taken from
their subsurface layers, so its use for determining the origin of silver is very limited
and the results are uncertain. However, in the case of coins not enriched on the sur-
face by blanching, like most of the coins of the first Piasts,'"! and with sufficiently
numerous tests, the obtained data deserve attention. As a result, the authors cau-
tiously state that “the chemical composition of the first Piasts’ pennies is more sim-
ilar to that of the Arab dirhems than the German coins,” but “whether the dirhems
were indeed the raw material for Polish coins cannot be definitively determined
on the basis of the analyses carried out.”!'? A large team formed by Mahir Hrnji¢
and colleagues examined a series of early Piast pennies using XRF and HE-PIGE/
PIXE methods. They conclude that the trace elements detected speak for Harz
silver rather than Transoxanian. “However, — they reserve — matching compo-
sitions of different coin groups cannot provide a definite answer about the prov-
enance of silver.”'"* In any case, there is no suggestion of a local origin of silver
used in the earliest Polish coinage. One has to conclude for the current belief that
the source of silver and the material basis for the expansion of Boleslas the Brave s
state was trade, tributes and spoils.

Mtodecka and Chabrzyk also tested a series of silver lumps from various hoards
from central Poland and Losien, using the X-ray fluorescence (XRF) method. First
of all, they noticed that the silver lumps hoarded in the first half of the 11" cen-
tury (the lumps themselves are deprived of formal dating features) are of almost
pure silver (over 950/1000 Ag), while those hidden at the end of the 11" cen-
tury contain lead admixtures of 5-20% and a significant share of copper. In or-
naments from the same hoards, copper dominated over lead among admixtures,
but a deliberate lowering of silver fineness is also visible. The authors put for-
ward a working hypothesis that silver in the lumps came from the Bytom-Cracow
deposits, and that silver extraction was a factor contributing to the displacement

"9 A brief history and research methods: Koziorowska 2007; extensive discussion of the results:

Koziorowska 2002.
" Hrnjic et al. 2021, p. 617.
"2 Mtodecka, Chabrzyk 2010, p. 178.
" Hmji¢ et al. 2021, pp. 622-623.
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of the centre of the Polish state from the Gniezno-Giecz-Poznan area, devastated
by the Bohemians, to Cracow.'* Similar observations were made on the elemen-
tal analysis of the Kalisz-Dobrzec hoard, composed almost exclusively of silver
lumps and hidden at the end of the 11™ century.'”

Research into isotopes of lead admixture from monetary and non-mone-
tary silver from Polish hoards, carried out recently, brought an unexpected turn
in the views on silver relations in the later part of the 11% century. In 2015, a team
of researchers from the Institute of Nuclear Chemistry and Technology in Warsaw
and the National Museum of Archaeology observed that a significant part of cross
pennies of younger types V (Pelleted cross), V1 (Plain cross) and VII (Crosier)
were made of silver containing an admixture of lead typical not of Rammelsberg
in Saxony, but of the Olkusz and Holy Cross deposits.!''® The identification of silver
from the Olkusz ores is no surprise — we already met with the written evidence
of their exploitation in the second half of the 11" century. Therefore, we have no
reason to consider the possibility of the alternative origin of silver from Checiny
(Holy Cross) deposits.

Further work was carried out by the team led by Wtadystaw Duczko. The pre-
liminary results were published in 2019. The Polish coins studied in this project are
anonymous cross pennies from the turn of the 11" and 12" centuries and the contem-
porary pennies of Palatine Sieciech (in office ¢.1080—1100). The Polish coins, like
the Saxon ones, mainly contain silver from modern-day Afghanistan and Uzbekistan
as well as from the Harz and Meissen deposits — so the result was different than
in the previously cited studies. However, this may result from an imprecise definition
of the subjects of the analyses (it was not specified exactly which coins were tested).
A share of silver from the Olkusz area was recognized in jewellery from the 10"—
11* centuries. The most surprising discovery is that silver from Czech deposits was
also observed in silver lumps. This is in line with the most recent discoveries of sil-
ver metallurgy relics from the 10" century in Prague.'”” Unfortunately, it is not possi-
ble to specify these deposits, because the Kutna Hora and Piibram regions, although
distant from each other, have the same characteristics of lead isotopes: “In the coins
and jewellery the share of the Czech ores (K[utna] H[ora and] P[fibram]) is slight
which is in contrast to the raw silver. Lumps are mainly made of silver from Czech
(25%) and Polish (33%) deposits, which is consistent with their identification as lo-
cal semi-finished products [...]. However, they were not semi-products for the man-
ufacture of the artefacts studied in the course of this project.”

These are, among others, silver lumps from the Losien hoard that the authors
spoke about here. The Losien lumps — as it turns out — were made of different

""" Chabrzyk, Mtodecka 2012.
5 Kedzierski, Wyczotkowski 2017.
"% Panczyk et al. 2015, p. 660.

"7 See above, footnote 5.
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silver than the coins examined in their project."'® Cross pennies struck in Poland
at the turn of the 11" and 12" centuries and the contemporary pennies of Pala-
tine Sieciech are distinguished — in the light of these studies — by a core with
an increased content of copper with zinc.'"” However, this is not a characteristic
of the raw material, but of an alloy made in a mint, and therefore cannot be consid-
ered a proof of the Polish origin of the silver as Kedzierski thought.'?’ Details are
severely lacking in the publication by the team. We do not know, for example, what
Polish coins revealed German and Asian silver, in which items Czech silver was
found and where these items were discovered. In the second, extended publication,
the authors come to the conclusion that the study of isotopic ratios does not give
sufficiently unambiguous indications of the metal origin.!!

Based on purely numismatic observations, S. Suchodolski had previously con-
cluded that the evident, significant debasement of Boleslas II the Generous (1058—
1079) pennies argued against the ruler’s access to silver mines. Boleslas would
therefore coin silver imported from Saxony through trade.'?> The subject of this
trade could be largely forest crops, while the slave trade, although not completely
ceased, decreased in importance — prisoners abducted in wars were often settled
in the country.'”® Suchodolski dates the beginning of this ruler’s coinage to ¢.1070
or maybe a little earlier. Dariusz Adamczyk draws attention to the considerable
war booty gained by Boleslas II the Generous and Wladislas I Herman, as well
as to the robbery by the former of Prince Iziaslav I of Kyiv, in 1073. He believes
that the coincidence of the latter event with the beginning of Boleslas II’s coinage
may not be accidental.!** However, this would suggest that Boleslas IT launched his
coinage a couple of years later than generally believed.

It is still not known where the silver in his pennies came from, but contemporary
anonymous Polish imitations of cross pennies turned out to be made of domestic
silver (thanks to the research of the Institute of Nuclear Chemistry and Technolo-
gy, Warsaw, and the National Museum of Archaeology). Suchodolski wrote about
coins with the name or figure of Boleslas II that “their production was intense
and in peak periods it could reach up to a million pieces a year.” If the oldest variant
of pennies with Boleslas’s name weighs 0.845 g on average,'” then honest coinage
of this standard would require 845 kg of silver per year (and twice as much, if we
agree with Adamczyk on shortening the coinage period). Although it is a small

"8 Mista-Jakubowska et al. 2019a, p. 247.

"9 Mista-Jakubowska et al. 2019a, p. 249; Mista-Jakubowska 2022, p. 119.

20 Kedzierski 1998, pp. 37—41.

21 Mista-Jakubowska et al. 2019b.

"2 Suchodolski 2013.

' Samsonowicz 1974, p. 294; Korta 1982, p. 103; but see Adamczyk 2020, p. 136.
' Adamczyk 2020, pp. 121 and 135-136.

*  Suchodolski 1973, p. 37.
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amount when compared with the tributes and taxes levied from Viking-age En-
gland, it is considerable in comparison with the productivity of quite significant
mines at the time.!?® We cannot be surprised that Boleslas II did not have that much
silver and he lowered both the weight of the coins and their fineness (even up
to 10% of pure silver). While waiting for the isotope analysis of his coins, we can
suppose that the access to silver — the discovery of the Olkusz or Bytom depos-
its in the 1060s — encouraged Boleslas to begin his large-scale coinage as well
as to pursue his adventurous policy. Only then it would turn out, as often in history,
that the king overestimated his abilities and resources — an excellent example
of such ambitions exceeding even great possibilities is King John the Blind of Bo-
hemia (1311-1346), who was endowed with the richest silver mines in Europe
at his time, yet nevertheless debased his coinage and ended his reign as a bankrupt.

S. Suchodolski agreed that it was not before the reign of Wladislas I Herman
(1079-1102) and Boleslas III the Wrymouth (1102—1138) when Polish coins could
be minted from silver mined in Losien.!?” Although the Losien silver mining still
cannot be considered as proven, we already know that anonymous cross pennies
were minted from Polish silver in the times of these rulers. Nevertheless, there is
still no confirmation of the domestic origin of the silver used to strike coins bearing
the ruler’s name. It should be observed that the extraordinary stability of Wladislas
Herman’s coinage — the same type of penny struck throughout his reign, over 20
years — is typical of coinage based on a stable (though not necessarily mining) ma-
terial supply, such as Otto-Adelaide pennies or English sterlings. The most recent
research by Grzegorz Sniezko brought the maximum total amount of pure silver
minted during the reign of Boleslas the Wrymouth as 3,324 kg.!?® In spite of the ap-
parent intensity of the ruler’s coinage, this is not a tremendous amount, especially
when we consider the possibility of reusing German and Polish cross pennies with-
drawn from circulation and the fact that the recoinage system favoured the multiple
use of the same metal. In 1135, Boleslas III paid (or undertook to pay for the next
12 years) to Emperor Lothar IIT a tribute in the total amount of 6,000 marks,'*
i.e. about 1,300 kg of silver. This amount must have been significant in the pre-
cious metal balance at the time, and its loss should be visible in coinage. This fact
is the basis for the hypothesis put forward recently by Witold Garbaczewski that
the known bracteates of Boleslas the Wrymouth — the oldest Polish bracteates
being also among the earliest bracteates in Central Europe — were introduced
in 1136 as a result of a monetary reform and replaced the earlier two-sided pennies.
The aim of the reform would be to increase the minting profit, i.e. make a better

16 Cf. Allen 2012, pp. 241-246; Spufford 1988, p. 114.
27 Suchodolski 2013.

8 Sniezko 2021, p. 197.

' Rosik 2013, pp. 233 and 242-243.
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use of the silver resource available to the duke.'*° The resources of Boleslas III’s
silver can be assessed as relatively significant in the period of the general decline
in silver availability in Europe.'*! This would argue for a significant role played by
domestic mining, although spoils and tributes cannot be disregarded.'*

The mass issue of pennies subject to periodic recoinage took place during
the reigns of Wladislas II the Exile (1138-1146) and Boleslas IV the Curly
(1146-1173). Wladislas II’s pennies are among the most common Polish coins
from before the 15" century. The metal from which these coins were made has
been examined, but the published results do not provide grounds for determining
the origin of silver.!** Such grounds are not provided by analyses of Boleslas IV’s
pennies either, yet the XRF method disclosed that these coins, although very light,
were made of ¢.97% silver, so practically pure.'** The analysts note that, unlike
the coins minted from Harz silver, Polish coins of Wladislas II and Boleslas IV
from the Losien hoard do not contain any tangible amounts of bismuth.!*> Analyses
of coins from the Glogow hoard provided similar results.!*® They support the con-
jecture that coins of these rulers were minted from domestic silver.

Coins attributed so far to the last years of the reign of Boleslas IV the Curly
maintain a high silver fineness,'*” but they are much rarer in finds and collections

— so much less were minted. They were absent from the hoard found at the mining
and metallurgical settlement of Losien, so they were struck after it was concealed,
or in another province. The settlement was abandoned suddenly, after it was de-
stroyed by an armed invasion, the traces of which have clearly been preserved,
with several decades passing before it was re-inhabited.'*® Although it was cer-
tainly not the only settlement of miners and metallurgists in this region, the con-
temporary decrease of coinage volume suggests that this very invasion ended or
at least significantly limited silver production in Poland. If indeed the effects were
so wide-ranging, it could not be a local robbery, but an armed conflict on a re-
gional scale at least. The hoard structure indicates that it was hidden at the begin-
ning of the issue of Boleslas IV’s type 4 penny (Three princes), which is dated
to ¢.1162—1166 by scholars.'” While the relative chronology of this coin type is
based on finds, its absolute dating is based on the interpretation of the scene fea-

% Garbaczewski 2018.

B Spufford 1988, pp. 96-99.

2 Adamczyk 2017, pp. 160-161.

3 Ksigzek et al. 2013, p. 62.

B+ Ksiagzek et al. 2013, pp. 18, 21, 23 and 27; Paszkiewicz 2015, p. 192.
%5 Garbacz-Klempka et al. 2013a, p. 211.

16 Ksigzek et al. 2013, pp. 18-21, 23, 25 and 27.

BT Ksigzek et al. 2013, pp. 21-28.

% Rozmus 2014, p. 142.

%" Suchodolski 2014, pp. 31-32.
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tured there with three princes sitting at a feast (Fig. 1). There is no doubt that
Duke Boleslas IV is sitting in the middle, accompanied by his brothers. On his
right would sit his longtime ally, Mieszko (the future Duke Mieszko III the Old),
but the person on his left, diverging in hairstyle, could be both Henry of Sandom-
ierz, who died in 1166 never being a paramount ruler of Poland, and the youngest
brother, Casimir of Wislica (the future Duke Casimir II the Just), if the coin had
been struck after that date. So far, it has been assumed that it is Henry, and this is
in order to fit three more alleged, not so common types of Boleslas the Curly pen-
nies into the years 1166—1173. Today it appears that such a concept would even
force us to cram into this final period as many as four types of pennies absent from
Losien'* — therefore the present writer deems this attribution doubtful.'!

Fig. 1. Poland, Boleslas IV the Curly (1146—-1173), penny, Three princes type. Probably the last
type of this ruler, struck, in the present writer’s opinion, by 1166 to 1173. Cracow mint, silver,
0.30 g, 15.6 mm. Photo by Warsaw Numismatic Centre Marek Kondrat, sale catalogue 74
(16 May 2020), lot 26.

Ryec. 1. Polska, Bolestaw 1V Kedzierzawy (1146—1173), denar typu Tizej ksigzeta.
Prawdopodobnie ostatni typ tego wladcy, wybijany zdaniem autora w latach ok. 1166—1173.
Mennica Krakéw, srebro, 0,30 g, 15,6 mm. Fot. Warszawskie Centrum Numizmatyczne
Marek Kondrat, aukcja 74 (16 maja 2020), poz. 26

During the reign of Boleslas IV, the rulers of Germany undertook three mili-
tary expeditions to restore Wladislas II the Exile to the throne or to defend rights
of his sons: in 1146, 1157, and 1172. The first intervention of King Conrad III
stopped on the line of the Oder. The second, by Emperor Frederick Barbarossa,
was partially successful, but did not reach further from the west than to the vicinity
of Poznan.'”> The Bohemian duke, Wladislas II, and Moravian dukes, probably

0 Ksigzek et al. 2013, p. 28.
1 Ksigzek (2019) and Pinifiski (2020) offer a new approach to the problem recently.
2 Binias-Szkopek 2009, pp. 224-243.
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Otto III and Conrad II, also took part in the expedition,'* but they joined the gen-
eral imperial march more probably than they undertook independent military ac-
tions from the southern flank. In 1172, Emperor Frederick set out with the army,
again supported by Wladislas II of Bohemia. It is not known whether the emperor
entered Poland at all, or he accepted only a ransom from Mieszko the Old who
probably acted on behalf of his brother, Duke Boleslas, outside Poland’s borders.
It is known, however, that in the same year Legnica was burnt down under un-
known circumstances,'* which suggests some military actions, yet very distant
from Losien.

Master Vincent reports that in 1163, Boleslas the Curly granted his nephews,
Boleslas the Tall and his younger brothers, the sons of Wladislas the Exile, sacra
Silencii [...] prouincia.'® The chronicler passed over in silence the fact that the re-
turn of Wladislas’s sons was actually of an armed nature, and their success was
a consequence of the victory won in the battle of Modlikowice west of Legnica. !4
The term “the holy Province of Silesia” is interpreted as the area of the Wroctaw
diocese'*” rather than only Silesia proper, i.e. the land around Wroctaw. This prov-
ince had been, however, reduced by certain towns (quasdam illius prouincie urbes
[...] donationi exceperat).'* This means that to the west of Bytom and Losien
(both being in the diocese of Cracow), the border between the lands of the supreme
duke and the younger dukes, i.e. a zone of a potential military clash, appeared
at that time. This clash took place already in 1166, when the sons of Wladislas
the Exile — Boleslas the Tall with his brother Mieszko the Young — took over
these excepted towns.'* The names of the towns were not recorded. The adversary
of younger dukes in 1166 was the supreme Duke Boleslas the Curly ruling in Cra-
cow, and not the lord of Poznan, Mieszko the Old. Therefore, Janusz Bieniak right-
ly believes that the disputed towns, captured by the dukes of Silesia, were Opole,
Racibérz and Cieszyn, that is, those very areas of the Wroctaw diocese, which
were close to Bytom from the west.'"" This is the only sensible concept on this
subject that has appeared in historiography (Map 2). Most probably, during their
first incursion in 1163, Wladislas’s sons failed to reach the easternmost strongholds
of the Wroctaw diocese which they regarded their patrimony. The princes made up
for this failure three years later. In the years 11661168, there were some unsuc-
cessful attempts at retaliation by the supreme duke, which Wladislas the Exile’s

4 Zemlicka 1997, pp. 236-237.

' Binias-Szkopek 2009, pp. 255-256.
" Vincentius, p. 125, chapter I11: 30.
46 Kowalski 2022.

47 Zientara 2008, p. 58.

" Vincentius, p. 125, chapter I1I: 30.
" Zientara 2008, p. 60.

%0 Bieniak 2003, p. 55.
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sons repelled.'” However, if we are looking in the 1160s for an armed invasion
of the Cracow Province in which Losien was located, it must have been the action
of Boleslas the Tall and Mieszko the Young in 1166 (as Piotr Boron has suggest-
ed)'? or their repulsion of the supreme duke’s attack a bit later. Either the Three
princes penny type of Boleslas the Curly was introduced shortly before the death
of Henry of Sandomierz in 1166, and the type was not changed after that — Henry
was replaced quietly by Casimir as the third feasting person there — or the third
prince is Casimir only, and the type was introduced in 1166. Were the former true,
the precious metal base of Boleslas the Curly’s power suffered the attack from his
nephews in 1166, if the latter — their counter-attack a year or two later. In this case,
the four further types of pennies attributed to Boleslas the Curly would be in fact
coins of Boleslas the Tall. It is puzzling, however, that Boleslas the Curly did not
try to rebuild the mines that eventually remained in his hands.

Mieszko the Old (perhaps on behalf of his brother, the supreme duke) paid
the emperor a heavy tribute of 8,000 marks, i.e. more than 1.5 tons of silver,
in 1172. Next he became himself the supreme ruler of Poland a few months later
(his first reign, 1173—1177/9). Then he probably did the same as his father did
38 years earlier in a similar situation — he increased the profitability of coinage
by introducing bracteates reminted at short intervals. The number of these coins
in finds is very small. Mieszko’s successor, Casimir II the Just, in the years 1177—
1179, granted the Bytom district (together with Zagorze, it is not known whether
with Losien, too) to Mieszko the Young.'> It was supposed to be — as Master
Vincent writes — a compensation for the fact that Mieszko had given up Wroctaw
to his brother, Boleslas the Tall."** This donation does not mean, therefore, that
Bytom silver resources had been deemed not very promising then — on the con-
trary, their value was regarded sufficient to compensate for the whole Wroctaw
province. Interestingly, Casimir left a stronghold in Bedzin for himself (see Map
2), controlling as much the trade route leading from the west to Cracow as the eco-
nomic activity of this area. Boleslas the Tall and Mieszko the Young struck pen-
nies, the metal composition of which, according to XRF analyses, was consistent

' Vincentius, p. 126, chapter III: 30; Zientara 2008, p. 61; Binias-Szkopek 2009, pp. 178—179.
Jerzy Rajman argues, probably aptly, that it was Mieszko the Old who ejected Boleslas the Tall from
Wroctaw in 1172 (Rajman 2011, pp. 76-78). However, this does not refer to the “war of towns™ in 1166
and the following years, which was a conflict between Boleslas the Tall and Boleslas the Curly, the for-
mer being supported by Mieszko the Young. Marek D. Kowalski has recently questioned whether
the “war of towns” actually took place (Kowalski 2022, pp. 121-122), but this denial of an unambigu-
ous account given by a chronicler contemporary to the events has not been convincingly substantiated.

%2 Boron 2013b, p. 213.

' Rajman 2003, p. 89. Until the mid-13™ century, the border between the Duchies of Opole
and Cracow was very blurred. It probably changed frequently in details. See Rajman 1998, pp. 69-74
(Zagorze: pp. 64 and 76).

' Vincentius, p. 147, IV.8.
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Map 2. Political divisions of the Bytom-Cracow mining area in the 12""—13" centuries.
Drawing by N. Lenkow.

Mapa 2. Podziaty polityczne w bytomsko-krakowskim okrggu gérniczym w XII-XIIT w.
Rys. N. Lenkow

with the composition of Boleslas the Curly’s pennies.'>® These coins are often
met with in today’s collections, but only thanks to the one, very large hoard from
Gtogow (1987), part of which was dispersed on the antiquarian market. Judg-
ing by the number of finds, these coins were much less numerous than Boleslas
IV’s, which would indicate a depletion of the ore resources in the Bytom part
of the Bytom-Cracow deposits. This also applied to the Olkusz-Stawkow part be-
cause the Cracow coinage at the end of the 12™ and the first half of the 13™ century
is barely visible in finds.

5 Ksigzek et al. 2013, pp. 21-28 (types “V”, “VI”, “VII” and “VIII”, attributed to Boleslas
the Curly by the authors); pp. 31-34 and 37-38 (types “II”, “III” and “IV” attributed to Mieszko
the Young, and “II” attributed to Boleslas the Tall). The bracteates of Mieszko III the Old have not been
analysed.
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There is some doubt as to whether Boleslas the Tall could use silver from
the mines in the lands of his brother Mieszko, with whom he had just been in con-
flict. However, a single conflict between brothers would not necessarily preclude
the possibility of future cooperation. Boleslas the Tall could also have at his dis-
posal silver from Silberberg (Srebrna Gora), if the deposits available at that time
contained silver.

(c) Was Silesian mining behind Silesian minting?

In the subsequent decades of the 13™ century, Polish coinage is poorly rec-
ognized, also in terms of its intensity. Silesia (modern-day Lower Silesia) pro-
vides many more finds (mainly hoards, but also single finds) than any other part
of Poland. These are interpreted, however, not as evidence of greater coinage
volume but, first of all, of economic development and the spread of German law,
which introduced coinage to wider use. Was argent en plate from Poland, record-
ed in the fourth quarter of the 13™ century in Bruges, used for the development
of Polish coinage? It is not known what part of Poland it came from: (Lower)
Silesia, Opole or Cracow provinces. One can observe, however, that the new silver
weight measure introduced in Wroctaw in the middle of the 13™ century — a mark
weighing ¢.196 g'**—became widespread in most of Poland during the second half
of the century. The most common mechanism for disseminating measurement units
was the export of measured goods.!*” Finds of raw silver from that time in Poland
are indeed rare, but in Laski Lubuskie (Stubice powiat), in a hoard from the turn
of the 13" and 14" centuries, two silver round lumps weighing 195 and 196 g
were found (Fig. 2).'*® This — despite controversy among scholars — proves that
the Wroctaw mark was used to form silver pieces.!® We do not know whether
it was Silesian or imported silver. However, if we look at Polish coinage at the turn
of the 13" and 14™ centuries, we can see a clear revival in only one of the Polish
lands. This is Silesia, where the first grosso-size coins in Central Europe — kwart-
niks — have appeared in the 1290s.'%

1% Wachowski 2002.

7 Kula 2004, pp. 149-150. Franciszek Piekosinski believed that it was Wroctaw municipal law
that served as vehicle of the Wroctaw mark between Wroctaw and Cracow since the latter city’s munic-
ipal charter of 1257 was modelled on the former’s (Piekosinski 1898, p. 388).

%8 Menadier 1902, p. 247. Two other silver lumps from the hoard, similar in form, weigh 227

and 839 g which conform with other mark units (early Cologne and quadruple old Polish mark).

159

The argument is summarized by Szczurek 2007, pp. 138-146.
' The copper listed in the same Bruges account probably came from Silesia, because copper was
mined at the beginning of the 14™ century in the Sudetan town of Kupferberg (Miedzianka), and there is

no evidence that it was mined elsewhere in Poland in this period. See: Malowist 1931, pp. 1020-1021.
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Fig. 2. Cast silver lump from the Laski Lubuskie hoard (pg 1300). Originally a round, lens-
shaped “cake” of silver, it was bent on two sides with the upper face inside, making a trough.
196 g, 67 mm in diameter. Staatliche Museen zu Berlin, Miinzkabinett, no. 18215398. Photo by
Reinhard Saczewski, Public Domain Mark 1.0.

Ryec. 2. Sztuka srebra lanego ze skarbu z miejscowosci Laski Lubuskie (zpg 1300). Pierwotnie
kolisty, soczewkowaty placek srebra, zagigty z dwu bokow, wierzchnig strong do wewnatrz,
co nadato mu ksztatt rynienki. 196 g, $rednica 67 mm. Staatliche Museen zu Berlin,
Miinzkabinett, nr 18215398. Fot. Reinhard Saczewski, domena publiczna 1.0

Fig. 3. Silesia, anonymous kwartnik, the early 14" century. The obverse, inscribed with [AVE]
MARIAGA (4ve Maria gratia plena), refers to the Hainault petit gros (cavalier, baudekin a cheval)
struck in 1301-1312 and then imitated in other Low Countries, whereas the reverse reproduces
the type of the eagle groat (arendgroot) of Flanders, struck in 1275-1300 and also imitated later
(Kiersnowski 1966, p. 206). Uncertain mint, silver, 1.72 g, 18 mm. Photo by a private owner.

Ryc. 3. Slgsk, anonimowy kwartnik, poczatek XIV w. Awers z legenda [AVE]MARIAGA (4ve Maria
gratia plena) pochodzi z petit gros (cavalier, baudekin a cheval) Hrabstwa Hainaut, wybijanego w latach
1301-1312, a nastepnie nasladowanego w innych czgsciach Niderlandow, podczas gdy rewers imituje
typ grosza z ortem (arendgroot) z Flandrii, bitego w latach 1275-1300, réwniez nasladowanego pozniej
(Kiersnowski 1966, s. 206). Mennica nieznana, srebro, 1,72 g, 18 mm. Fot. wlasciciel prywatny
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Until recently, kwartniks were known from only a few finds and were deemed
very rare coins. Despite the enormous variety of types, after the losses of World War
I1, their stock in collections was estimated at only ¢.100 pieces.'®! Only one hoard
containing more of these coins was known. New finds, however, have changed
this picture rapidly: the number of kwartniks in collections today is approaching
a thousand. Nearly ten hoards and several dozen single finds are known.'®* R. Kier-
snowski observed the dependence of kwartnik types on coin motifs from Flanders
and its neighbouring countries (Fig. 3), from the third quarter of the 13™ centu-
ry. “The reception of Flemish influences — he added — was not a one-off phe-
nomenon, appropriate only to the initial stage of the kwartnik coinage, but it was
a continuous process, lasting at least the first dozen or so years of this coinage,
and therefore based on repeated, non-accidental prerequisites.”'®* Import of cloth
from Flanders was recorded in Silesia from the early 1300s.!%* Although we do not
know kwartnik finds in the Low Countries or any other evidence of their presence
there, the kwartniks are observed along the trade routes connecting Silesia with
the mouth of the Rhine. Therefore, Kiersnowski draws the conclusion that “the re-
form of Silesian coinage was a necessary condition for the maintenance and de-
velopment of trade contacts once established with Flanders, the needs of which
could not be satisfied with bracteate coinage.”!®® This suggests that kwartniks were
a new form of what had been argent en plate earlier, and their issue was based
(at least in part) on Lower Silesian ores, perhaps from Silberberg (which, let us re-
call, the duke sold in 1331 — apparently having exhausted the available deposits),
but also from other small veins deep in the mountains. Likely, the mining base for
these coins had been exhausted, which — due to the price dumping by the Prague
groschen in the times of King John — resulted in the end of the kwartnik coinage
in the second half of the 1320s.!® Against this background it is not surprising
that, in the light of new research, the most productive kwartnik coinage comes
from the Sudetan Duchy of Fiirstenberg. It also becomes more understandable that
Duke Bolko I of Fiirstenberg had managed to fortify his duchy so that it resisted
the Czech invasion in the last years of the 13" century. On the other hand, one won-
ders what the basis for the kwartnik coinages of the two other lines of the Silesian
Piasts was: those of Wroctaw and Glogow.

The subsequent deep decline of Silesian coinage, which lasted until the second
decade of the 15" century, corresponds with the lack of reports of silver mining

' Albrycht-Rapnicka et al. 1966.
1% Observations by Dawid Maciejczuk, pers. comm.
'8 Kiersnowski 1966, p. 215.

8 Mysliwski 2006, pp. 282-283.

1% Kiersnowski 1966, p. 217.

' Kiersnowski 1962, p. 239.
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in this country. It was not until 1470 that we see attempts to re-create larger mon-
etary standards in Silesia, but the local exploitation of silver in Gottesberg (Bo-
guszow) appeared 20 years later. The sources of metal used for the 1470s coinage,
in view of the political conflict between Silesia and Bohemia proper, remain to be
found (Hungarian silver rather than Serbian might be suggested here).

(d) The Kingdom of Poland’s endeavours for silver

Kwartniks were struck in Greater Poland as well, but in the remaining part
of Poland at the beginning of the 14™ century, domestic coinage consisted only
of small, local pennies. These are found very rarely, so were probably minted
in small amounts. Some increase in coinage volume can be seen in the Cracow
mint during the reign of King Casimir the Great (1333—-1370) from c¢.1340. This
was perhaps a large amount of silver from King George II of Ruthenia’s treasury,
inherited by Casimir in 1340,'¢” that was minted into his coins. Initially, the king
struck pennies only. In the Kingdom of Poland that had been rebuilt without Sile-
sia, Casimir made attempts to create larger monetary standards from the middle
of the 14™ century, achieving only partial success. “The reasons were, on the one
hand, the lack of precious metals, and on the other hand, the excessively applied
fiscalism. The lack of the metals made it impossible to throw a larger amount
of good silver coin on the market, which would have ousted Prague groschen,”
Zdzistaw Kaczmarczyk wrote.'*® Although it was bad money that was necessary
to drive out good, even bad money needed silver to be coined in sufficient amounts.
The main raw material base for Polish coinage in the second half of the 14" centu-
ry was Hungarian silver, brought in exchange for Olkusz and Checiny lead. Gold
in the form of Hungarian florins came in exchange for salt mined in Wieliczka
and Bochnia, but in Poland it retained its original coined form.'®® From the be-
ginning of the 14™ century, Cracow was a trade junction connecting the Baltic
Sea basin with Hungarian copper mines.!”® There were still no active silver mines
in the Kingdom of Poland at the beginning of the 15™ century. In the memorial
on monetary matters, addressed by the Cracow city council to King Wladislas 11
Jagietto in 1406, we read: quod in regno Polonie non habentur montana argenti
neque argentum, nisi quantum mercatores huc adducunt...'”

Studies of the isotope characteristics of lead admixture in half-groschen
of Wladislas II Jagietto (1387-1434) indicate that in around 1398—1399 the source

17 Ubi spolia multa in argento, auro et gemmis, thesaurum ducum antiquorum tollens [...] (Tra-

ska, p. 860). Zob. Paszkiewicz 1925, p. 57, Kaczmarczyk 1939, p. 198.
1% Kaczmarczyk 1939, p. 192.
1% Kaczmarczyk 1939, p. 187.
" Pieradzka 1935, p. 142.
' CrAtrt., p. 41, no. 154.
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of the mint silver was changed, but the identity of the old and new sources has
not been established.!”> The change might have been related to the then control
of the Hungarian silver trade by Mark of Nuremberg, who imposed unprofitable,
monopolistic prices.'” Nuremberg merchants were interested in exporting Hungar-
ian silver and gold to Italy and Upper Germany. This negatively impacted the pre-
cious metal supply of Poland and the Baltic countries.'™ Attempts at trade war
undertaken by the Polish side at the turn of the 14" and 15 centuries in order
to break the monopoly of the Nuremberg merchants only led to a temporary loss
of the Hungarian market by Polish lead.!”® However, attention should also be paid
to another exchangeable product: the company of Simon de Talentis and Andrze;j
Czarnysza sent a considerable amount of cloth to KoSice in 1403, in exchange
for silver.!”® Both partners were leaseholders of the royal mint of Cracow at that
time,'”” and undoubtedly they needed silver for this business. The cloth, on the oth-
er hand, was of Flemish or English rather than Polish origin.!”® Silver was imported
from Transylvania via Moldavia as well.!”

The historian of Cracow trade, Stanistaw Kutrzeba, based on the city records, con-
sidered the import of silver from Hungary at that time to be insignificant and he com-
pletely denied the contemporary import of silver from Bohemia.'® Perhaps there was
indeed no import of raw silver from the latter country, but the influx of monetary silver
in the form of Prague groschen is well confirmed both by the presence of this coin in all
kinds of deals, and by numerous finds'8! which in the 15" century also covered huge areas
of the Grand Duchy of Lithuania.'®* The issue was summed up by Stanistawa Kubiak by
stating that in the times of Wladislas II Jagietto and Wladislas III of Varna (1434—1444),
silver used in the royal mint came from three sources: raw material purchases in Hunga-
ry, smelting old home coinage and smelting Czech groschen. Indeed, she did not find —
as the present writer did not too — any contemporary trace of obtaining silver from
domestic mines.'® It follows that the raw material base of the royal mint was the city
of Cracow itself as an important trade centre, linking Hungary with the markets of West-
ern and Northern Europe, and Upper Germany and Bohemia with markets of East-

' Zawadzki et al. 2018; Panczyk et al. 2016.

' Starzynski 2010, p. 189.

'™ Matowist 1972, p. 596.

'S Kutrzeba 2009, pp. 240-241; Molenda 2001, pp. 56-57.
16 Piekosifiski 1878, pp. 74-75; Kutrzeba 2009, p. 241.

177 Kubiak 1970, pp. 43—44; Pawlikowski 2018, pp. 30-32.
'8 Kutrzeba 2009, p. 242.

1" Czotowski 1891, p. 23; Marynowski 2018, p. 195.

1% Kutrzeba 2009, p. 269.

S Kubiak 1985, pp. 280-281.

"2 Riabtsevich 1995, pp. 149-152.

'3 Kubiak 1970, p. 126; further literature therein.
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ern Europe. This situation made Polish coinage highly dependent on external factors
and was the cause of the shortage of silver coins in the first half of the 15" century.

Finds and coin collections show that the early years of King Casimir II Jagiellon
(1447-1492) reign were a long period of very modest emission of silver half-gro-
schen. Still after the office of the Grand Treasurer of the Crown (responsible for
the mint) was assumed by Piotr of Kurozweki in 1479, the production volume
of these coins remained on a moderate level, to increase rapidly only at the end
of the king’s reign.'®* Although the quality of these half-groschen was not high
(fineness of ¢.400/1000),'*> such a coinage required a rich and durable raw material
base. It can be assumed that this was provided by the metalworks at Mogita near
Cracow, established in 1469 by Jan Turzo and his partners. There, the entrepreneur
used the technology he had developed to extract silver from so-called black cop-
per, imported from Hungary. We do not know the efficiency of this smelter, but
it was a large and long-standing enterprise.'3¢ Nevertheless, it did not eliminate
other sources of imported silver.'®” Recently, Witold Borowski published a series
of results of XRF tests of half-groschen from the years 1455-1479. These results
do not reflect actual mint standards of these blanched coins, yet the data on trace
elements may be instructive on the origin of silver.'$

This state of affairs continued until the end of the 15" century, when silver
from newly discovered deposits, including those located in the Polish Carpathians
and the Silesian Sudetes, appeared on the market.

On 11 February 1503, the Crown Treasurer Jakub Szydlowiecki donated
to the Poor Clares in Cracow the amount of two zlotys of silver freshly found
in the Tatra Mountains as a good start to the mining work (ltem die Sabbato
in crastino S. Scolasticae monialibus ad S. Andream ex argento minerarum no-
viter invento propter Deum 2 floreni dedi propter bonum inceptum laboris for-
tunii).'® This sum had to be paid in 120 half-groschen of King Alexander (Fig. 4),
as the only coins struck at the time in the royal mint. It is — if we understand this
record correctly — the oldest known direct evidence of the use of silver mined
in Poland to strike Polish coins. Certainly, however, the domestic resources did
not meet the mint’s demand, since in 1502 and 1505 King Alexander (1501-1506)
concluded contracts with Jan Turzo and Jan Bonar (Boner) for the supply of a total

% Borowski 2025, p. 178.
'8 Kubiak 1998, p. 129.
1% Molenda 1975; Lacko, Mayerova 2022, pp. 49-58.
7 E.g., in 1495, Agnolfus Tebaldi imported silver from an unspecified country for the king, pay-
ing 11,500 Hungarian florins (Kutrzeba, Ptasnik 1912, p. 99, note 1). Judging by the sum paid and as-
suming the usual 15/16 fineness (Gumowski 1912, pp. 71-72), the amount of purchased silver was
¢.2,200 marks, i.e. ¢.440 kg.

'8 Borowski 2025, pp. 62—64.

"% Lubomirski 1868, p. 10; Eljasz-Radzikowski 1902, pp. 19 and 47.
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of 10,000 marks of pure silver to the Cracow mint.'”® Both suppliers were Cracow
burghers, but Turzo was at the same time a well-known Hungarian mining and met-
allurgical entrepreneur,'! and the owner of the Mogita metalworks, whereas Bonar
was the owner of a trading post in Kosice. Thus the contracted silver was to come
from Hungary'??> where Turzo exported Polish lead in return.'”® The silver might
have been in the form of refined bars or the black copper to be processed at Mogita.

1cm

Fig. 4. Poland, Alexander (1501-1506), half-groschen, no date, early variant, possibly 1502—1503.
Cracow mint. Photo by Warsaw Numismatic Centre Marek Kondrat, online auction,
lot no. 118533 (29 October 2015).

Ryc. 4. Polska, Aleksander (1501-1506), potgroszek bez daty, wezesna odmiana, przypuszczalnie
1502-1503. Mennica krakowska. Fot. Warszawskie Centrum Numizmatyczne Marek Kondrat,
aukcja internetowa, oferta nr 118533 (29 pazdziernika 2015)

King Alexander’s successor, Sigismund I (1506—1548), proposed to the Estates
of the Kingdom in 1517, to grant the Olkusz miners “the right to mint coin, [...] so that
their work could lead to an advantageous result more easily and better.”** We do not
know what happened next with this project — there was not enough silver found
in Olkusz lead ore then. In 1520, the king again asked Jan Bonar to bring (from a not
indicated country, but it was undoubtedly Hungary) as much as 100,000 marks (twenty
tons) of silver to the mint'*—so the general situation did not change. Lesser amounts
of silver continued to come to Poland from Kutna Hora in exchange for lead.!*

% Piekosifiski 1878, pp. 280-282; Lubomirski 1868, p. 11.

U1 Pogvar 1980, pp. 195-197.

1% Pieradzka 1935, pp. 68-69 and 156-163.

1% Bovan 2002, pp. 98-99.

" Grazynski 1912, pp. 49-51; for documents see: Reyman 1975, pp. 161-165.
% Acta Tomiciana 5, p. 166, document no. 163, without day date, 1520.

¢ Lacko, Mayerova 2022, pp. 45-148; Posvai 1980, pp. 200-201.
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CONCLUSION

Despite the scarcity of historical records of silver mining in Poland, thanks
largely to archaeological discoveries, numismatic studies and, in some measure,
metallographic analyses, it is possible to capture the moments in which the domes-
tic deposits of silver, processed into coins or not, influenced the political and eco-
nomic potential of medieval Poland.

The first of these occurred in the late 11" century and the first six or seven decades
of the 12™ century, when Polish silver coinage stood out from the general back-
ground of heavily debased Central-European coins. This phenomenon was most
probably based on Bytom-Cracow silver deposits, and it was not an accident that
in this very period the Church structures were rebuilt and developed, and Boleslas
IT as well as Boleslas III pursued an ambitious and expansionist policy. It is more
difficult to explain why the subsequent rulers: Wladislas II, Boleslas IV and Miesz-
ko III, while continuing to strike coins of almost fine silver (they therefore still had
significant silver resources), clearly limited their external political activity.

There are grounds for guessing that the significant growth of Silesian coinage
in the second half of the 13™ century and at the beginning of the 14" century was

— at least in part — thanks to local silver mining. This might have been a second
moment of influence of silver mining on coinage and politics, but this conjecture
requires stronger confirmation in future research.

The lack of sufficiently rich silver deposits within the borders of the Kingdom
of Poland, as it had been rebuilt in the 14™ century, explains the dependence of Pol-
ish coinage on potential silver imports and the technology of processing enriched
ore in the late Middle Ages.

Despite the caution the writer has tried to exercise, archacologists’ conclusions
about the production of silver may be overly optimistic. The interpretation of me-
tallographic analyses, on the other hand, is highly debatable. In order to identify
coins minted from domestic silver, we not only need a much larger number of tests,
but also more careful argumentation and resistance to wishful thinking.
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HABEBANTURNE IN REGNO POLONIE MONTANA ARGENTI?
GORNICTWO SREBRA A MENNICTWO I WEADZA W SREDNIOWIECZNEJ
POLSCE

(Streszczenie)

Wyniki nowych badan archeometrycznych i numizmatycznych ujawnity, ze wbrew wczesniej-
szym przekonaniom, w niektorych czgsciach Polski i w niektorych odcinkach $redniowiecza
srebro moglo by¢ wydobywane na znaczaca skale. Zagadnienia te sg przedmiotem zainteresowa-
nia tylez przedstawicieli nauk przyrodniczych, ile humanistycznych, ktorzy jednak nie zawsze
rozumieja si¢ wzajemnie. W literaturze pojawia si¢ czasem btedne koto, w ktérym hipotezy robo-
cze lub wrecz luzne sugestie wysuniete z jednej strony druga strona przyjmuje za udowodnione
pewniki, ktore nastepnie stuza za punkt wyjscia do dalszych badan. Celem pracy jest weryfikacja
publikowanych danych zrodtowych na temat goérnictwa i hutnictwa srebra oraz poszukiwanie
zwigzkow przyczynowo-skutkowych miedzy produkcja srebra a zjawiskami historycznymi —
przede wszystkim emisja monet.

Najlepiej po$wiadczone jest gornictwo w okregu bytomsko-krakowskim. Wspomina-
ja je najwczesniejsze zrodla pisane (zloza metali szlachetnych w Olkuszu i gornictwo srebra
pod Bytomiem). Brak pézniejszych zapisek wskazuje, ze wydobycie z tych z16z zakonczyto
sie¢ w 2. potowie XII w. Szeroko rozgtaszane odkrycia archeologiczne w tym okregu przyniosty
w rzeczywistosci tylko jedno stanowisko z prawdopodobnymi (ale nie pewnymi) §ladami wyto-
pu srebra w XII w. (Zagorze). Ciekawe zanieczyszczenia otowiem, zaobserwowane w torfowi-
skach w okolicy, nie zostaly wystarczajaco zweryfikowane pod wzglgdem chronologii. Z drugiej
jednak strony fakt, ze zrodta pisane odnosza si¢ do innych miejscowos$ci niz materiaty archeolo-
giczne z tego samego regionu, przypomina, ze znane dzi$ zrodla odzwierciedlajg jedynie utamek
przesziej rzeczywistosSci.

Ztoza checinskie, eksploatowane od przetomu XIII/XIV w., nigdy nie przyniosty znaczacych
ilosci srebra, ale dostarczaly otowiu uzywanego do wytopu srebra w Kutnej Horze, sprzedawane-
g0 za wybite tam srebrne grosze. Ztoza tatrzanskie zaczgly przynosic srebro na przetomie XV/XVIw.,
ale w ilosciach dalece niewystarczajacych dla potrzeb Krolestwa Polskiego.

Liczne kopalnie kruszcu odnotowano w Sudetach w pdznym sredniowieczu i wezesnej no-
wozytnosci, ale nie ma $ladow, by przyniosty one wigksza ilo$¢ srebra. Jedynie nazwa Srebrne;j
Gory, Silberberg, zapisana po raz pierwszy w 1331 r., §wiadczy o gornictwie srebra w tej miej-
scowosci na poczatku XIV w. Badania archeologiczne wykazaty tam relikty gornictwa datowane
na ok. 1200 r., ale nie wiadomo, jaki mineral wéwczas wydobywano. Okoto 1500 r. nowe tech-
nologie umozliwily wydobycie srebra w Bozej Gorze (Gottesbergu, Boguszowie).

Pytanie, jakie zasoby materialne umozliwity Piastom budowe polskiego panstwa i Kosciota
i prowadzenie ekspansywnej polityki w XI-XII w., rzadko jest stawiane w literaturze. Analizy
metaloznawcze wykazuja, ze mennictwo czasoOw Bolestawa I Chrobrego (992-1025) — acz-
kolwiek jego rozmiary byly wicksze niz dawniej sadzono — oparte bylo na srebrze importo-
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wanym, czy to w drodze handlu, czy trybutéw lub tupow. Pierwsze §lady uzycia srebra ze zt6z
bytomsko-krakowskich do wyrobu 0zdo6b i monet pochodza z 2. potowy XI w. Jak dotad srebro
to odkryto w miejscowych anonimowych nasladownictwach denardéw krzyzowych. Pochodzenie
srebra w monetach Bolestawa II Szczodrego (1058—1079) nie zostato ustalone. Te ostatnie mone-
ty pokazuja szybki i gigboki spadek standardu. Nie musial to by¢ jednak wynik braku krajowego
srebra, jak w sasiednich Czechach czy Wegrzech, a jedynie przeszacowania przez krola swych
finansowych mozliwosci. Bolestaw wszak odbudowywat i rozbudowywat zniszczone koscioty
i zaktadatl opactwa, a nadto prowadzit wojny w wielu kierunkach.

Monety polskie z pierwszych trzech ¢wierci XII w. wyrdzniaja si¢ na tle mennictwa krajow sasied-
nich wykonaniem z niemal czystego srebra. Wskazuje to na dostep do krajowych zl6z tego metalu,
niemal nieznany zrodtom pisanym. Wspieraja ten wniosek wyniki analiz srebra w tych monetach.

Szczegodlng uwage zwracamy na cztery typy denardéw, przypisywane dotychczas Bolestawo-
wi IV Kedzierzawemu (1146-1173). Badania osady hutniczej w Lo$niu wskazuja, ze zostata
ona zniszczona i opuszczona — wraz z pozostawionym skarbem monet Wiadystawa II Wy-
gnanca (1138-1146) i Bolestawa IV Kedzierzawego — w wyniku zbrojnego najazdu. Skarb
zostal ukryty na poczatku emisji 4. typu denaréw Bolestawa Kedzierzawego (,,Trzej ksiazeta”).
Ow typ datowany byt na lata ok. 1162—1166. Jesli wspomniany najazd byt zwiazany z tzw. wojng
o grody, stoczong w tym regionie ok. 1166 r., lub z jej kontynuacja podj¢ta przez Bolestawa Ke-
dzierzawego rok lub dwa po6zniej — a nie znamy innych konfliktéw zbrojnych na tym obszarze
w 2. potowie XII w. — to typ ,,Trzej ksigzeta” byt ostatnim typem denarow tego wiladey, ktory
zmarl na poczatku 1173 r. Cztery dalsze typy denardw przypisywanych Bolestawowi Kedzie-
rzawemu byly zatem monetami Bolestawa Wysokiego ze Slaska (1163—-1201) lub Mieszka Mto-
dego (tzw. Platonogiego) z Raciborza (1173?-1211). Zniszczenie bazy kruszcowej mennictwa
polskiego podczas ,,wojny o grody” i konieczno$¢ zaptacenia o$miu tysigcy grzywien cesarzowi
w 1172 r. mogly by¢ przyczyna wprowadzenia czgstej wymiany monety i mennictwa brakteato-
wego przez Mieszka I1I Starego (1173-1201).

Mozna tez wyrazi¢ domyst, ze srebro sudeckie byto podstawa powstania w potowie XIII w.
grzywny wroctawskiej o cigzarze 196 g, przyjetej potem w catej niemal Polsce. To jego przy-
puszczalne wydobycie moglo by¢ powodem utworzenia dwu kolejnych, powigkszonych, §la-
skich standardéw monetarnych: szerokiego brakteatu ok. 1250 r. i kwartnika po ok. 1290 r. Pol-
skie lane srebro, notowane w Brugii, przybralo wowczas posta¢ monetarng. Ono tez stato si¢
podstawa potegi ksiestwa fiirstenberskiego na Slasku, potozonego na obszarach pozornie nie-
atrakcyjnych gospodarczo.

Brak zt6z srebra w granicach odbudowanego w XIV w. Krolestwa Polskiego znaczaco ogra-
niczal potencjat tego panstwa. By¢ moze to raczej odziedziczony skarbiec krolow halickich, zdo-
byty we Lwowie w 1340 r., umozliwit Kazimierzowi Wielkiemu (1333-1370) podjecie prob
reformy monetarnej. Czyniono wysitki dla przezwyciezenia tego niedostatku przez wydobycie
i eksport w zamian za srebro innych kopalin, przede wszystkim olowiu i soli. Uruchomienie
w 1469 r. huty w Mogile pod Krakowem, uzywajacej nowej technologii odciggania srebra
z tzw. czarnej miedzi sprowadzanej z kopaln wegierskich, umozliwito znaczacy wzrost wydajno-
$ci mennictwa polskiego w ostatnich dekadach XV w.
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Nawet ograniczajac si¢ do nielicznych niewatpliwych przestanek zrédtowych, mozna zatem
przyjac istnienie sredniowiecznego gornictwa srebrnego na obszarze z16z bytomsko-krakowskich
w XI-XII w. i w Gorach Sowich na poczatku XIV w. oraz dostrzega¢ odzwierciedlenie tej dziatal-
nosci w mennictwie. Nowe technologie otwarly mozliwosci uzyskiwania srebra z miedzi wegier-
skiej dla mennicy krakowskiej oraz wydobycia srebra w rejonie Bozej Gory (Boguszowa) i w Ta-
trach ok. 1500 r. Wszystkie te dziatania wplywaty na mennictwo i potencjat polityczny wtadcow.
Mimo ze brak srebra czgsto powodowat trudnosci polityczne, nadmierne ambicje mogly doprowa-
dzi¢ do kryzysu nawet wladcow dysponujacych stosunkowo bogatymi zasobami kruszcu.
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