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The first mentions of the vegetation of
Olkusz and Bolestaw come from the second
half of the 19® and the early 20% centuries
(Rostafiiski  1872; Uechtritz 1877, 1878,
1879, 1880; Zalewski 1886; Rehman 1904;
Pax 1918; Piech 1924). They consist of a few
notes, usually floristic. Woycicki (1913) pub-
lished a more complete work, describing
the vegetation of mining areas surrounding
Bolestaw and Olkusz, listing over 100 species
of vascular plants growing there, and including
photographs of the area. Thanks to these docu-
ments we now know how much the landscape
has changed during the intervening century
(Grodzinska et al. 2000).

For nearly half of the past century bota-
nists avoided the damaged Olkusz mining area.
Not until the late 1940s did research resume
around Bolestaw and Olkusz, begun by Jad-
wiga Dobrzariska. She published an interesting
floristic and ecological study, an important
step in vegetation studies of this metalliferous
mining area (Dobrzariska 1955). She drew
attention to the uniqueness of the flora and
plant communities, particularly those of grass-
land, and to their similarity to the vegetation

of zinc-lead areas in Central and Western
Europe. During her field research Dobrzariska
made dozens of “improvised”, as she writes,
“foristic-sociological” records which were to
be “initial material for further intended socio-
logical studies”. Unfortunately, Dobrzariska
was not able to fulfill this intention and the
collected phytosociological material probably is
lost. This is a great shame, as they would have
been very important for subsequent studies on
calamine grasslands. Drobnik (2004a, b) wrote
two articles on the history of botanical studies
of the Olkusz region, covering 1850-2002. At
the beginning of the 21" century, Nowak ez 4.
(2011) published the most comprehensive
description of the vascular plants of the Olkusz
Ore-bearing Region (OOR). This systematic
list is not limited to the post-mining areas but
includes all habitats without exception.

The flora of both the natural and the
anthropogenic habitats of the OOR has been
described. Kazmierczakowa (1987) addressed
the changes pine forests undergo under the
influence of industrial emissions from zinc and
lead smelters in Bukowno. Wika and Szczypek
(1990) made basic phytosociological studies
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in the region, and Drobnik and Stebel (2003)
focused on identifying the most biologically
valuable meadow and mire communities. Par-
ticular attention has been paid to the vegetation
near old waste heaps left as a result of zinc-lead
ore mining, colonisation processes in those
places, and the possible use of spontaneously
developing vegetation to reclaim post-indus-
trial areas (Grodziriska at 2/. 2000; Grodziiska
and Szarek-Lukaszewska 2002, 2009; Szarek-
Lukaszewska 2009; Szarek-Fukaszewska ez al.
2009; Szarek-bukaszewska and Grodzifska
2007, 2008, 2011).

In addition to floristic research, a large
number of ecological, physiological and genetic
studies have been done in the Olkusz region,
involving both field work and laboratory experi-
ments. Here we mention only a few of them
in the following areas: (1) heavy-metal loads in
plants from post-mining slag heaps (e.g. Godzik
1991, 1993; Mesjasz-Przybylowicz er al. 1997,
1999, 2001; Szarek-Eukaszewska and Nikliriska
2002); (2) the adaptation of selected plant spe-
cies to poor, dry, heavy-metal-rich post-mining
substrates (Wierzbicka and Panufnik 1998;
Wierzbicka 2002; Wierzbicka and Potocka
2002; Wierzbicka and Rostariski 2002; Zatecka
and Wierzbicka 2002; Szarek-tukaszewska et al.
2004; Wierzbicka et al. 2004; Wierzbicka and
Pielichowska 2004; Przedpetska and Wierz-
bicka 2007; Olko et al. 2008; Stomka et al.
2008; Kostecka 2009); (3) mycorrhizal species
growing on post-mining slag heaps (Pawlowska
and Blaszkowski 1996; Turnau 1998; Wierz-
bicka and Zyska 1999; Jurkiewicz ez al. 2001;
Orlowska et 4l 2002; Turnau et al. 2002;
Mleczko 2004); and (4) spontaneous and sup-
ported colonisation by plants in zinc-lead areas
(Grodziriska et al. 2000; Szarek-t.ukaszewska
and Grodziriska 2007, 2008).

The published and unpublished materials
in the final reports of Olkusz-area research
projects form a solid foundation for future
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investigations. The following examples depict
the range of subject matter studied:

In the area of Olkusz a number of research
projects have been conducted and are in pro-
gress. Their final reports include published and
unpublished materials, which in the future
may prove invaluable. The following examples
include projects of the Olkusz region which
deal with botanical subject matter:

* The adaptation of plants for growth on
a calamine heap and their tolerance to
heavy metals [Przystosowania rodlin do
wzrostu na haldzie galmanowej i ich
tolerancja na metale cigzkie]. Research
project KBN 6 P04 C00119 (2000—
2003) (University of Warsaw, manager:
M. Wierzbicka).

The strategy of heavy-metal uptake by
plants on calamine spoils [Strategie pobie-
rania metali ciezkich przez rodliny hatd
galmanowych]. Research project KBN,
P04 GO04322 (2002-2004) (Institute
of Botany, Polish Academy of Sciences,
manager: G. Szarek-bFukaszewska).

* High-biodiversity system formation on
post mining areas highly contaminated
with heavy metals — study of sponta-
neous succession [Powstawanie uktadéw
o wysokiej réznorodnosci biologicznej
na terenach pogdrniczych silnie ska-
zonych metalami cigzkimi — badania
spontanicznej sukcesji]. Research project
PBZ-KBN 087/P04/2003 (2003-2007)
(Institute of Botany, Polish Academy of
Sciences, manager: K. Grodziriska).

The ability of two Polish populations of
Biscutella laevigata to hyperaccumulate
heavy metals [Zdolno$¢ dwéch popu-
lacji roslin Biscutella laevigata do hipera-
kumulacji metali cigzkich]. Supervisor
research project MNiSW, 2 P04C 03627
(2005-2006) (University of Warsaw,
manager: M. Wierzbicka).



* Adaptation of Armeria maritima subsp.
halleri, an endemic metallophyte, for
growth on zinc-lead heaps [Przystoso-
wania rolin Armeria maritima subsp.
halleri — endemicznego metalofitu — do
wzrostu na haldach cynkowo-otowio-
wych]. Research project KBN 2P04C
03628 (2005-2008) (University of
Warsaw, manager: M. Wierzbicka).

* The role of aquaporins in the plant
cell response to heavy metals [Rola
akwaporyn w reakcji komorek roslin
na metale cigzkie]. Supervisor research
project MNiSW, N304 4204 33 (2007-
2008) (University of Warsaw, manager:
M. Wierzbicka).

* Nutrient economy of pine trees under
stress caused by high concentrations
of heavy metals in the environment
[Gospodarka mineralna  drzewostanu
sosnowego w warunkach stresu spowo-
dowanego wysokimi st¢zeniami metali
ciezkich w $rodowisku]. Research pro-
ject  MNiSW, N304 041 32/1966
(2007-2010)  (Institute of Botany,
Polish Academy of Sciences, manager:
B. Godzik).

* The adaptations of halophytes used by
plants for growth on metalliferous soils
[Przystosowania  halofitéw  wykorzy-
stywane przez ro§liny do wzrostu na
glebach  metalono$nych].  Supervisor
research project MNiSW, N304 4203
33 (2007-2010) (University of Warsaw,
manager: M. Wierzbicka).

* Experimental studies on vegetation estab-
lishment on bare Zn/Pb mine tailings
(flotation slag piles) in southern Poland
[Kolonizacja odpadéw po przerébce
rud metali (Zn, Pb) przez roslinnos¢
— eksperyment terenowy]. Research
project MNIiSW, N304 096 234
(2008-2011) (Institute of Botany,

Polish Academy of Sciences, manager:

G. Szarek-Eukaszewska).
* Genetic and phenotypic characteristics
of metallicolous and non-metallicolous
populations of Biscutella laevigata (L.)
in Poland. Integrated Action Pro-
gramme — POLONIUM-CNRS France
and MNiSW (2010-2011) (Institute
of Botany, Polish Academy of Sciences,
manager: A.A. Kostecka).
Genetic ~ structure  and  evolution
of metallophytes:  Biscutella  laevi-
gata L. [Struktura genetyczna popu-
lacji i ewolucja metalofitéw: Biscutella
laevigata L.]. Research project MNiSW,
N304 370 938 (2010-2013) (Institute
of Botany, Polish Academy of Sciences,
manager: A.A. Kostecka).
Soil physicochemical properties and
the diversity and composition of plant
communities as factors determining the
functioning of microorganisms in soils
developed on old heaps near Trzebinia,
Jaworzno and Olkusz [Wiadciwosci
fizykochemiczne gleby oraz réznorod-
noé¢ i sktad gatunkowy roslinnosci jako
czynniki determinujace funkcjonowanie
mikroorganizméw  glebowych  starych
hald (warpii) okolic Trzebini, Jaworzna
i Olkusza]. Research project NCN,
N305 018 040 (2011-2014) (Institute
of Botany, Polish Academy of Sciences,
manager: A. Stefanowicz).

Botanical data from the Olkusz region are
found in unpublished undergraduate, master’s
and doctoral theses written for departments
and institutes of the Jagiellonian University,
the University of Silesia, the Pedagogical
University of Cracow, University of Warsaw,
W. Szafer Institute of Botany of the Polish
Academy of Sciences, and other institutions.
Some are listed below:
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Undergraduate theses

* Gruszka G. 2009. Flora of the Olkusz
Ore-bearing Region against the back-
ground of vestiges of zinc-lead mining
[Flora Olkuskiego Regionu Rudnego
na tle $ladéw gérnictwa cynkowo-oto-
wiowego]. University of Silesia, Faculty
of Biology and Environmental Protec-
tion, Department of Systematic Botany.
Supervisor: M. Jedrzejezyk-Koryciriska.

* Klima A. 2009. Reclamation and man-
agement of post-mining areas: the
example of the Olkusz Ore-bearing
Region (OOR) [Rekultywacja i zago-
spodarowanie terenéw pogérniczych na
podstawie Olkuskiego Regionu Rudnego
(ORR)]. University of Silesia, Faculty of
Biology and Environmental Protection,
Department of Ecology. Supervisor:
I. Franiel.

e Sitko K. 2009. Orchids of the Olkusz
Ore-bearing  Region  [Storczykowate
Olkuskiego Regionu Rudnego]. Uni-
versity of Silesia, Faculty of Biology
and Environmental Protection, Depart-
ment of Systematic Botany. Supervisor:
M. Jedrzejezyk-Korycinska.

Master’s theses
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* Bonior E. 2006. The rate of carbon and
nitrogen mineralisation in reclaimed
soils from post-mining areas of Bolestaw
and Olkusz [Tempo
wegla i azotu w rekultywowanych gle-
bach pogérniczych rejonéw Bolestawia
i Olkusza]. Jagiellonian University,
Faculty of Biology and Earth Sciences,
Institute of Environmental Sciences,
Department of Ecotoxicology. Super-
visor: M. Nikliriska.

* Byrdy M. 2012. The reaction of Biscu-
tella laevigata L. to high zinc content

mineralizacji

in soil [Reakcja pleszczotki gorskiej
(Biscutella  laevigata 1.) na wysoka
zawarto$¢ cynku w glebie]. Pedagogical
University of Cracow, Faculty of Geog-
raphy and Biology, Institute of Biology.
Supervisor:  Urszula  Bielczyk, tutor:
G. Szarek-Eukaszewska.

Czober K. 2012. Effect of plant and
heavy metals on microbial parame-
ters [Wplyw rodlin i metali cigzkich
na parametry mikrobiologiczne gleby].
Jagiellonian ~ University, Faculty of
Biology and Earth Sciences, Institute
of Environmental Sciences. Supervisor:
G. Szarek-Lukaszewska.

Kowolik M. 2010. The effect of habitat
diversity on the floristic diversity of cala-
mine grasslands on the small spatial scale
[Wplyw zréznicowania siedliskowego na
réznorodnos¢ florystyczng murawy gal-
manowej w malej skali przestrzennej].
University of Silesia, Faculty of Biology
and Environmental Protection, Depart-
ment of Systematic Botany. Supervisor:
A. Rostariski.

Lipka D. 2012. The effect of Fes-
tuca ovina L. on the physicochemical
and microbiological properties of soil
[Wptyw kostrzewy owczej (Festuca
ovina L.) na wiasciwoéci fizykoche-
miczne i mikrobiologiczne gleby].
Jagiellonian ~ University, Faculty of
Biology and Earth Sciences, Institute
of Environmental Sciences. Supervisor:
G. Szarek-Lukaszewska.

Lagiewka M. 2011. Variation of grass-
land soil mineral composition in mining
areas in the region of Bolestaw and
Bukowno [Zréinicowanie sktadu mine-
ralnego gleb muraw kserotermicznych
na terenach pogérniczych w rejonie
Bolestawia i Bukowna]. University
of Silesia, Faculty of Earth Sciences,



Department of Applied Geology. Super-
visor: J. Cabata.

Lopata B. 2011. Inventory of post-min-
ing metalliferous areas in southeastern
Poland [Inwentaryzacja pogérniczych
terenéw metalono$nych w Polsce potu-
dniowo-wschodniej]. Jagiellonian Uni-
versity, Faculty of Chemistry, Department
of Biochemistry, Biophysics and Bio-
technology. Supervisor: A. Waloszek.
Muszel 1. 2004. The strategy of heavy
metal accumulation in organs of Gen-
tianella germanica from the Olkusz area
[Strategia akumulacji metali cigzkich
w organach  Gentianella ~ germanica
z okolic Olkusza]. Jagiellonian Uni-
versity, Faculty of Biology and Earth
Sciences, Institute of Environmental
Sciences. Supervisor: M. Nikliriska.
Rzymanek M. 2009. Transport of flo-
tation tailings from the ZGH Bolestaw
zinc smelter in Bukowno near Olkusz
to disused mines — a potential source
of lead [Transport
odpadéw poflotacyjnych ZGH Bolestaw
w Bukownie k. Olkusza do wyrobisk
pokopalnianych — potencjalne zrédio
skazenia $rodowiska otowiem]. Univer-
sity of Warsaw, Faculty of Biology, Insti-
tute of Zoology, Department of Ecology.
Supervisor: K. Dmowski.

Sitko K. 2011. Forest soils of the
Olkusz Zn-Pb ore exploitation area
— mineral components, floristic unit
diversity [Gleby lesne olkuskiego rejonu
eksploatacji rud Zn-Pb - skladniki
mineralne, zespoltow
florystycznych]. University of Silesia,
Faculty of Earth Sciences, Depart-
ment of Applied Geology. Supervisor:
J. Cabata.

Siwik M. 2005. Transport of flota-
tion tailings from KGH Bolestaw in

contamination

zrdznicowanie

Bukowno near Olkusz: impact of thal-
lium contamination of the environment
[Wplyw transportu odpadéw poflotacyj-
nych z KGH “Bolestaw” w Bukownie k.
Olkusza na poziom zanieczyszczenia $ro-
dowiska talem]. University of Warsaw,
Faculty of Biology, Institute of Zoology,
Department of Ecology. Supervisor:
K. Dmowski.

Szwed D. 2008. Soil properties of forest
ecosystems in areas previously mined for
zinc and lead [Whasciwosci gleb eko-
systeméw  lesnych  wyksztatconych na
terenach pogérniczych kopalnictwa rud
cynku i ofowiu]. University of Science
and Technology, Faculty of Mining and
Geoengineering. Supervisor: B. Godzik.
Traczyk E. 2013. Concentration of
thallium in vegetables cultivated in
the vicinity of the Metallurgy Plant in
Bukowno near Olkusz; distribution of
thallium in tissues of selected Brassi-
caceac [Koncentragja talu w rodlinach
warzywnych uprawianych w poblizu
Huty Cynku w Bukownie k. Olkusza:
rozmieszczenie talu w tkankach wyb-
ranych kapustowatych (Brassicaceae)].
University of Warsaw, Faculty of Biology,
Institute of Zoology, Department of
Ecology. Supervisor: K. Dmowski.
Trzos M. 2008. Manifestations of micro-
evolutionary adaptation of Cardaminopsis
arenosa (L.) Hayek to vegetation in areas
previously mined for zinc and lead —
comparative laboratory study [Przejawy
mikroewolucyjnej adaptacji  Cardami-
nopsis arenosa (L.) Hayek do wegetacji
na terenach po kopalnictwie rud cynku
i ofowiu — laboratoryjne badania poréw-
nawcze]. Jagiellonian University, Faculty
of Biology and Earth Sciences, Institute
of Environmental Sciences. Supervisor:

A. Waloszek.
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* Wachowicz M. 2009. Thallium con-
tamination in crop plants from vege-
table gardens near the Bolestaw Mining
and Metalurgy Plant in Bukowno
(Poland) [Skazenie talem roslin upraw-
nych w ogrodach warzywnych w poblizu
Zaktadéw Gérniczo-Hutniczych “Bole-
staw” (Bukowno k. Olkusza)]. University
of Warsaw, Faculty of Biology, Institute
of Zoology, Department of Ecology.
Supervisor: K. Dmowski.

* Wojdas A. 2011. The diversity of grass-
land floristic composition in the light
of the mineral composition of soil in
Zn-Pb mining areas in the Olkusz
region [Zréznicowanie sktadu florysty-
cznego muraw w Swietle badan skladu
mineralnego gleb na terenach gérnictwa
rud Zn-Pb w rejonie olkuskim]. Univer-
sity of Silesia, Faculty of Earth Sciences,
Department of Applied Geology. Super-
visor: J. Cabata.

o Zagata P. 2011. Variation of the min-
eral composition of forest soils in
mining areas in the region of Bolestaw
and Bukowno [Zréznicowanie skladu
mineralnego gleb lesnych na terenach
pogérniczych  w
i Bukowna]. University of Silesia, Fac-
ulty of Earth Sciences, Department of
Applied Geology. Supervisor: J. Cabata.

* Zeglett A. 2010. The influence of
habitat factors on the differentiation
of the lichen biota of the “Biscutella
laevigata” ecological area in Bolestaw
(Silesia-Cracow Upland) [Wplyw czyn-
nikéw siedliskowych na zréznicowanie
lichenobioty  uzytku  ekologicznego
“Pleszczotka gérska” w gminie Bolestaw
(Wyzyna  Slasko-Krakowska)].  Peda-
gogical University of Cracow, Faculty
of Geography and Biology, Institute of
Biology. Supervisor: U. Bielczyk.

rejonie  Bolestawia

Doctoral dissertations

* Abratowska A. 2012. Armeria maritima
(Mill.) Willd. adaptation to living on
zinc and lead mining slag heaps [Przysto-
sowania roélin Armeria maritima (Mill.)
Willd. do zycia na hatdach cynkowo-oto-
wiowych]. University of Warsaw, Faculty
of Biology. Supervisor: M. Wierzbicka.
Godzik B. 1984. The tolerance of
selected plant species to heavy metals
[Tolerancja wybranych gatunkéw roglin
na metale ciezkie]. W. Szafer Institute
of Botany, Polish Academy of Sciences.
Supervisor: K. Grodziriska.

Kostecka A.A. 2009. Adaptations of

Arabidopsis  halleri to habitats rich

in heavy metals in southern Poland.

PhD thesis (co-tutelle), W. Szafer

Institute of Botany, Polish Academy

of Sciences, Krakéw & Université de

Sciences et Téchnologies de Lille 1,

Lille. Supervisor: K. Grodziiska and

P. Saumitou-Laprade.

Nowak T. 1997. The vascular flora of

the eastern part of Garb Tarnogérski and

prospects for its protection [Flora naczy-
niowa wschodniej czgsci Garbu Tarno-
gbrskiego oraz perspektywy jej ochrony].

University of Silesia, Faculty of Biology

and Environmental Protection. Super-

visor: K. Rostariski.

» Siwek M. 2007. Embryological pro-
cesses in Armeria maritima (Mill.) Willd.
s.l.  (Plumbaginaceae), Cardaminopsis
arenosa (L.) Hayek (Brassicaceae) and
Medicago lupulina L. (Fabaceae) in post-
mining habitats [Procesy embriologiczne
u Armeria maritima (Mill.) Willd. s.1.
(Plumbaginaceae), Cardaminopsis are-
nosa (L.) Hayek (Brassicaceae) i Medi-
cago lupulina L. (Fabaceae) w warunkach
siedlisk poprzemystowych]. Jagiellonian



University, Faculty of Biology and Earth

Sciences. Supervisor: R. Izmaitow.

Most of the literature references for the
Olkusz region listed in this chapter can be found
in an extensive botanical bibliography of Olkusz
research for 1850-2006 (Drobnik 2008) and in
the monograph 7he vascular plants of the Olkusz
Ore-bearing Region (Nowak et al. 2011).

Publications resulting from project EEA
FM PLO0265 related to the Olkusz Ore-bearing
Region are summarised in the Appendix and
are attached to this chapter.
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