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ZRÓŻNICOWANIE SPONTANICZNEJ ROŚLINNOŚCI LEŚNEJ NA WYBRANYCH
HAŁDACH GÓRNOŚLĄSKIEGO OKRĘGU PRZEMYSŁOWEGO

Działalność przemysłowa prowadzi do powstawania rozległych terenów będących nieużytkami poprze­
mysłowymi. Odpady powstające w związku z eksploatacją węgla kamiennego są gromadzone w postaci hałd.
Podejmowano wiele prób by zazielenić podłoże hałd. Mimo wysokich kosztów zabiegi rekultywacyjne często
kończą się niepowodzeniem, ponieważ ignorowane były i są zasady ekologii - ścisłych wzajemnych zależności
między środowiskiem abiotycznym a biotycznym.

W krajach europejskich roślinnością klimaksową są lasy (które są końcowym stadium naturalnej sukce­
sji). W związku z tym na wielu europejskich nieużytkach prowadzono rekultywację poprzez zalesianie.

Wśród artykułów opisujących spontaniczną roślinność na terenach poprzemysłowych, jedynie kilka
poświęconych jest roślinności leśnej.

Niniejsza praca prezentuje wyniki badań nad spontaniczną roślinnością leśną prowadzonych na wy­
branych hałdach porośniętych przez las. Analizowane zbiorowiska zaklasyfikowane zostały do zespołu Quer­ 
co roboris-Pinetum J. Mat. (mscr.). Warstwę drzew budują głównie Betu/a pendula, Quercus robur, Pinus 
sylvestris i Popu/us tremu/a. W runie znaczący jest udział gatunków z klasy Vaccinio-Piceetea. Obecne są
również gatunki łąkowe i ruderalne z klas: Chenopodietea, Plantaginetea majoris, Artemisietea oraz roślinny
psammofilne z klasy Sedo-Sclerantetea. 

Summary

Waste produced by deep coal mining is heaped up in the landscape, and remains there as foreign
matter. Several attempts have been made to plant trees and shrubs on the soil substrate of post-industrial
wastelands. But despite high financial expense reclamation often failed, because ecological principles were
ignored. In European countries the optimum vegetation is represented by a forest (which is the final stage of
natural succession) restoration was mainly done through forestation.

Natural plant communities represent a finally balanced system and it would be reasonable to take this
into account, especially when reclamation is concerned. Botanists, phytosociologists and ecologists are aware
that natural development of a plant cover, particularly on row soils starts with pioneer species. They are
characterized by their low demand with respect to site conditions, especially water and nutrient supply. The
biotops, which are the natural source of these species, have largely disappeared, and the so-called technosoils
do not own a seedbank.
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In this paper we present some woodland communities investigated on few coal mine heaps in Upper
Silesia. The analyzed woodland vegetation patches are classified to the Querco roboris-Pinetum J. Mat.
(mscr.) plant community association. The tree layer is built by Betu/a pendula, Quercus robur, Pinus sylves­ 
tris and Popu/us tremu/a. In the herb layer there is a remarkable number of species classified to the Yaccinio­ 
Piceetea class. Apart from the meadow Molinio-Arrhenatheretea class species, in the herb layer there are also
some species from the following rudera! phytosociological classes: Chenopodietea, Plantaginetea majoris, 
Artemisietea and psmmophilous vegetation Sedo-Sclerantetea. 

INTRODUCTION

Human activity (urbanization and industrialization) leads to extensive areas be­
coming wastelands devoid of any vegetation. Waste produced by deep coal mining is
heaped up in the landscape, and remains there as foreign matter. The creation of sponta­
neous plant cover on industrial wastelands has been of considerable interest for a long
time. The types of wastelands which botanists, ecologists and phytosociologists have
investigated include: pit-coal mining heaps [ 1, 6, 7, 12-14, 21, 23, 24, 26-33], iron and
non-ferrous metallurgy heaps [25, 38], brown coal mining sedimentation pools [2, 3,
16], solvay process heaps [8, 36, 37, 39, 40] sand pits [15, 35]; uranium sedimentation
pools [34], the power station ashes [10, 22] and coalmine sedimentation pools [41-50].
There are some papers describing the spontaneous vegetation of post-industrial waste
sites and only a few describe the spontaneous woodland vegetation. The spontaneous
woodland vegetation on coal mine heaps can provide a sustainable and balanced eco­
system, which will develop into a self-recovering forest, ecosystem best adjusted to the
local resources.

In the Upper Silesian Industrial Region only some heaps are overgrown by wood­
lands. A few chosen were investigated (Fig. 1). In the first step of investigations the wood­
land communities of each object was characterized separately [51]. The aim of this study is
to check to what extent the investigated woodland patches of all objects are similar, when
the species composition is considered and to what extent the woodland records are specific
in respect to a particular site (object). Try to ask the question: do the recorded vegetation
spontaneously creates forest communities resembling those one can observe in the nature?

METHODS

The surveys of the spontaneous woodland vegetation took place during the
vegetation season 1998-2001 on six chosen coalmine heaps. The Braun-Blanquet [5]
method was used to make the phytosociological releve. The recognition of plant com­
munities was based on characteristic combination of species. The species in table
were classified according to the ,,Przewodnik do oznaczania zbiorowisk roślinnych"
(,,A guidebook for determination of Polish plant communities") [18]. The Latin names
of species are used according to [19].

By using the traditional way of arranging the phytosociological table it is diffi­
cult to consider all the parameters of the complexity of the post-industrial waste sites
vegetation [20]. The 50 collected releves were arranged in the Table 1 according to the
computer cluster analysis. In order to estimate the homogeneity or site specifics of the
woodland vegetation records the statistical agglomeration analysis was used (program
Statisistica). To measure the similarity (the distance measure), the square of Euclidean
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Table I. Phytosogiological table describing the woodland vegetation on the investigated heaps

Number of releve 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
Number of relev e in the field 44 45 43 42 41 40 39 38 36 34 33 49 47 46 46 35 13 32 24 23 25 22 

d 20 20 20 20 20 20 20 20 20 20 20 00 00 00 00 20 11 30 30 30 30 30 
Date m 07 07 07 07 07 (1/ (1/ 07 07 07 07 00 00 00 00 07 (1/ 00 00 00 00 00

V 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 01 01 01 01 01 01 
Area of releve in m 2 100 100 100 25 100 100 100 100 100 100 100 100 100 100 100 100 300 200 200 200 200 200 
Exposure s s NK NK E s N s SE SN NE w r-rN 
Inclination 30 30 o o o o 30 30 15 30 o 10 o o o 30 o 20 30 15 5 20
Localitv PA PA PA PA PA PA NK NK NK NK NK fN'I fN'I fN'I fN'I NK J Si Si Si Si Si 
Number of species in rełeve 24 24 28 18 21 24 16 19 33 23 15 26 16 24 18 15 18 36 21 20 38 29 
a Vaccfnlo..Ploeetea + forest en.. •M>C

Betu/a oendula a 1.1 1.1 2a1 2a1 2a1 3.1 1.1 2!l.1 3.1 2!l.1 5.5 4.1 4.4 2.2 22 3.3 22 2.2 
Betu/a pendu/a b 1.1 1.1 + 1.1 1.1 + + + 2!l.1 + + 12 12 + 12 + 
Betu/a oendula C r 
Ouercus robur a 12 22 22 22 22 
Ouercus robur b + + + 
Ouercus robur C + 
Pinus svlvestris a 1.1 1.1 1.1 11 1.1 12 12 12 
Pinus svlvestris b 1.1 1.1 1.1 1.1 1.1 + + + 
Pinus sylvestris C r 

Pooulus tremula a 1.1 1.1 1.1 2!l.1 3.1 2a1 2.2 22 22 12 22 2.2 
Popu/us tremu/a b 1.1 + 1.1 1.1 +2 12 + 
Pooulus tremula C r 
Franaula alnus b 12 12 1.2 1.2 
Franoufa afnus C r 
Oeschamosia flexuosa C 1.1 12 12 12 22 22 12 
Sorbus aucuoaria b + 12 + 12 + 
Sorbus aucuoaria C + r r r 
Sambucus racemosa b +2 12 + + 
Sambucus racemosa C r 
Salix caprea a 22 12 
Salix caorea b +2 + 
Salix caorea C r 
Hieracium sabaudum C + + + 1.1 + 12 +2 
Holcus mo/fis C 12 12 22 2.2 22 
Uaustrum vufaare b 1.1 + + 3.1 1.1 
Uaustn.,m vu/aare C r 1.1 
Tilia cordata a 12 

Tilia cordata b 
Tilia cordata C

Sambucus niara a 1.1 
Sambucus nigra b + r 

Sambucus niara C

Salix purpurea b 1.1 ' 
Salix vurourea C

Mvce/is mura/is C 1.1 + 12 12 
Pteridium aquilinum C + 12 +.2 
Vaccinium mvr1illus C 2.2 22 2.2 12 2.2 
Cory/us ave/lana b 12 + 
Rubus caesius C r 2!,4 12 
Trienta/is europaea C 12 
So/anum dulcamara C + + 
A/nus _qlutinosa a 1.1 r r 
A/nus alutinosa b 
Larix decidua a + r r + 
Pvrola rotundifolia C + 12 1.2 
Oxa/is acetosel/a C 12 2.2 12 
Orthi/ia secunda C 12 + 
a. Mol inio-A nhen atheret ea: 

Achil/ea millefolium C . . r r + ' + + 
Aorostis caoillaris C 12 12 2a2 12 2a2 12 12 2a.2 t.2 2a.2 2!l.2 2a.2 2a.2 + 3.2 1.2 
Oescharnos ia caesoitosa C 12 ,, 1.2 12 1.2 +.2 +.2 +.2 1.2 +.3 +2 
F estuca robra C 2a.2 1.2 2a.2 1.2 2a.3 2!l.2 3.3 5.3 3.3 +

Daucus carota C 1.1 + 1.1 1.1 +.2 
Taraxacum officinale C 1.1 2a1 +2 +2 
Trifolium reo ens C +2 
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Zł 24 25 26 V 28 29 eo 31 32 33 34 35 36 CST 38 39 40 41 42 43 44 45 46 47 48 49 50 F
21 17 12 18 9 11 10 6 50 CST eo 19 20 14 28 V 7 3 31 29 6 26 16 5 4 2 15 1 r
eo 11 00 11 00 00 00 00 06 20 eo 11 11 11 eo eo 00 00 eo eo 00 eo 11 00 00 00 11 00 e

06 07 06 07 06 06 06 06 06 [lT 06 or [lT 07 06 06 06 06 06 06 06 06 07 06 06 06 07 06 a 

01 01 01 01 01 01 01 01 99 99 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 u
200 200 150 200 150 200 200 200 25 100 200 200 200 200 200 225 100 200 200 150 100 200 200 100 100 100 200 150 e

SE SE SW NE NE s s SW WI NE WI WI SE SE SE n

10 o o 10 o 5 5 10 15 eo 15 10 5 o 35 20 o o 15 eo o 20 o o o o o o C 

s. J Brz J Brz Brz Brz Brz FJN r.t< s. J J J s. s. Brz Brz s. s. Brz s. J Brz Brz Brz J Brz V

16 34 16 25 14 16 16 26 8 15 21 17 16 20 20 21 9 Zł 26 10 21 33 25 17 20 19 16 21

22 22 22 22 22 22 22 22 3.1 1.1 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 3.3. . . . 12 . 1.1 . . 12 . . . 12 22 22 12 12 22 . . . V 

r r r 

22 22 22 22 22 22 22 22 12 12 12 12 12 2.1 12 22 22 22 22 12 22 . . 12 12 . . 12 . . . . . . . +2 22 . . 12 12 V . r r r 

22 22 12 12 22 22 12 r 12 12 12 1.1 12 12 12. 12 . 12 . . V . r r r r 

22 22 22 22 12 22 22 . 22 22 22 12 12 12 3.3 22 22 22 12 12. 12 . . . +2 22 V 

r r r 

12 12 . 12 12 12 12 . . 12 12 1.1 +2 Ill 

r r +2 r r 

22 12 22 22 12 22 22 22 2.2 1.2 22 12 12 1.2 Ill 

12 12 . + +2 r 12 + +2 . . Ill 
+2 r r 

12 +2 . + 12 . 12 12 +2 . . 22 12 li 
r

12 12. . +2 . 12 . . 12 li .
12 +2 +2 1.1 +.2 12 +2 +2 li 

22 12 22 22 22 12 12 22 li 
22 li . .

12 12 12

22 . . . I 
r 

. 12 . 12 12 I 

' 
12 . I 

' ' . I 
+2 +2 +2 I 

12 12 12 +2 I 
22 12 I 

+2 . . +2 I 
12 +2 12 I 

12 ,2 . . . I 
12 22 12 12 I 

I . u

' I 
12 12 I 

12 12 I 
12 12 I 

+2 +2 r +2 . 1.1 . . . 12 12 li 
12 li
+2 +2 +2 +2 1.2 +2 li 

22 12 +.2 2.2 22 li 
+.2 +.2 1.2 +2 +2 12 +2 li 

12 +2 +2 12 +2 •2 +2 li 
1.2 12 +.2 12 1.2 +2 12 . I
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Number of releve 
Dactvlis alomerata 
Lysimachia vul_aanS 
Holcus fanatus 
Leontodon automnalis 
Vicia cracca 
Trifolium oratense 
Aeaooooum POdaararia 
Cl. Artemisietea: 
Artemisia vulaaris 
Eupatorium cannabinum 

Melilotus alba 
Oenothera biennis 
Echium vulaare 
Pofvnnnum aviculare 
Sofidaao canadensis 
Cirsium vulaare 
T anacetum vu/aa re 
Reseda lutea 
Sa,xmaria officinalis 
Oenothera rubricaulis 
Me/andrium album 
Cl. Sedo-Scleranthetea: 
Hieracium piJosella 
Festucaovina 
Trifolium arvense 
CorvnRDho,us canescens 
Jasione montana 
Hvoencum perforatum 
Thvmus ou/ooioides 
Acomoanina soecies: 
Ouercus rubra 
Ouercus rubra 
Ouercus rubra 
Robinia pseudaccacia 
Robinia oseudaccacia 
Cafamaarostis epiaeios 
Padus serotina 
Padus serotina 
Padus serotina 
Cirsium arvense 

Medicaao luoulina 
T ussifaQO farfara 
Svmonoticerooe albus 
Lupinus pofvnhvllus 
L vsimachia nummularia 
Caraaana arborescens 
Chamaenerion oetustre 
Convza canadensis 
Ceratodon DLJroureum 
Poa annua 
Calluna vulqaris 
Cerex hirta 
Plantaqo maior 
Ranunculus reoens 
Sc/eranthus annuus 

3 4 9 10 11 12 13 14 15 16 17 18 19 20 21 22

+2 .
+2 

12 

12 +2 

C 1.1 1.1 1.1 1.1 1.1 
C 1.1 . 1.1 2a1 
C 1.1 1.1 .
C 1.1 1.1 2a1 1.1 

+2 
1.1 

C 1.1 

+2 +2 

1.1 2a1 12 
C 2a2 12 2a2 12 a,2 3.3 32 32 32 3.3 3.3 

1.1 
2a2 2 12 12 

1.1 
12 1.3 

. 2a1 1.1 4.1 2a1 1.1 12 22 
1.1 1.1 
1.1 . 2a1 1.1 1.1 12 

C 2a2 2a2 a,_2 42 2a.2 32 32 2a2 a,_2 a,.2 a,2 32 12 22 . 12 
2a1 1.1 1.1 
1.1 1.1 2a1 1.1 . 2a1 1.1 
1.1 a,_1 1.1 1.1 

+2 +2 +2 
+2 

C 2a1 2a1 
a,_1 a,_1 a,_1 2a1 . 1.1 

r 1.1 1.1 .
12 12 .

32 32 42 2a1 . 3-1 2a1 a,_1 

1.1 1.1 1.1 

a,_2 +2 
2a3 1.3 2a3 

12 .
1.1 

Senecio viscosus 
Silene vu/ aris 
Verbascum ohlomoides 
Eriaeron annuus 
Poa comoresse 
Acern9Dundo 12 12 
Acer neaunao 
Acer neoundo 
Glechoma hederacea 
Potentilla anserina 
Brvum araenfum 

cd. tabeli I.
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Zł 24 25 26 V 28 29 3'.) 31 32 33 34 35 36 er, 38 39 40 41 42 43 44 45 46 47 46 49 "' F

12 +2 12 +2 +2 +2 + I 

12 + + +2 I 

12 22 12 22 I 

12 12 +2 +2 12 I 

+ + +2 +2 I 

+ +2 I 

12 +2 + +.2 I 

+ + +2 +2 +2 + +2 li 

12 +2 +2 12 12 +2 12 + 12 + I

+2 + + + + + +2 
12 + 

+2 +2 +2 +2 +2 

12 + + + + +2 

+2 + 12 + 
+2 +2 + +2 

12 12 + +2 
12 12 +2 

+2 +2 
+2 

+ 

12 1.1 12 12 12 +2 +2 12 12 +2 12 12 22 Ill 

12 12 + +2 12 12 li 
+2 +2 + + li 

12 2a2 2a2 I 
r I 

+ I 
I 

12 12 12 22 12 12 12 12 22 12 12 12 12 12 

+ + + +2 + V 
r 22 12 r r r + 12 

12 12 12 + 1.1 22 3.3 

+ 12 Ill 

+ 12 12 12 12 12 22 + 22 2.3 3.3 12 12 + 

+ li 

' 
+2 +2 +2 + +2 li 

22 12 +2 12 22 +2 12 12 12 li 
12 +2 +2 12 +2 li 

+ + I 
r I 

12 12 23 + + + I 

+ I 
12 + I 

+2 +2 + + I 
12 22 22 12 22 +2 12 12 I 

+2 +2 + +2 12 I 
2a.4 + +2 + I 

+ + 12 12 + I 
+2 +2 +2 I 

+2 12 +2 + +2 I 
1.1 I 

+ + I 
+ + +2 I 

I 
+ + I 

+ + 12 + + I 
12 

I 
+2 

+ +2 + 12 + I 
+2 12 + I 

22 22 22 12 I 
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Sporadic species: Aw platanoi<les h 24 (+): Acer p!atanoi<les c 47 (r): Agropyron repens 24 (2+): Agrostis alba 23 (+.2); Agrostis gigantea 22 (+);
Agrostis stoloruferu 38 (+); Antboxantum odoratum 35 1.2; Am:narhcrum elatius 18 1.2; Aster novi-belgji 9 (+); Athyriwn fifo:.-femina 33 1.2: Bidens
frondos.a 18 (+); Bruchypodium sylvaticum 19 (+); Brachythecium rutabulum d 18 (2.2), 20 (2.2); Bromus nnllis 20 (+), 35 (2.2); Brornus tectorum 25
(+.2). 34 (1.2); Ca!amagrostis vi!losa 33 (1.2): Ca!ystegia sepium 22 (1.2). 29 (1.2); Caragana erborescens 7 (I.I). 11 (+): Cardaminepratensis 46 ( 1.20). 50
(+); Cardernincpsis arerosa 27 (+). 38 (+.2): Canlaminopsis halleri 21 (+): Carpinus betu!us a 33 (1.2): Cemaureajecea 17 (1.2). 42 (I.I), 45 (1.2);
Centaureaoxylepis 41 (+): Centauriurn erythraea s,,-p. erythraea 6 (+), 9 (r). IO(+): Cerastium arvense 24 (+); Cerastium vu!gare 17 (+). 49 (+); Cera.sus
avium 28 (+); Chaencrhinum minus 23 (+); Chanceuerion angusrifolium 12 (r). 38 (1.2); Chenpodium aJbwn 30 (+), 38 (+); Che:nopodium bonus-benricus
24 (+): Cichorium intybus 44 (+); Coronilla varia 37 (1.2), 44(+.2); Corylus avellana41 (+2), 46 (+); Dianthus deltoi<les 9 (+). 12 (I.I), 44 (+); Echinochloa
crus-galii 24 (+.2): Epilobium odenocaulon I 8 (+). 44 (1.2): Epilobium angustifotium 24 (+.2), 43 (+.2): Epilobiwn hirsutwn44 ( 1.2); Epilobium palustre 27
(2.2); Epipoctis leljeborire 18 (1.2): Equisetwn arvense 18 (+). 37 (+.2). 40 (1.2): Equise • tum sylvaticum 33 (1.2): Euonyrms europeea23 (+); Econyrrus 
vertucosus 21 (+ ); Euplnrbia bebcscopia 2 (+); Euphrasia rostkoviana 14 (+), 30 (+); Festuca gigantea 33 (+.2); Festuca pratensis 17 (3.3). 34 (1.2): Galiurn
aparine 8 (+). 13 (+). 30 (1.2); Ga!ium rrollugo 15 (2a.2). 18 (1.2). 19 (+): Geranium robertianum 18 (1.2). 21 (+); Heracleum spoondylium 44 (1.2):
Hieracium lachenalii 36 (1.2). 38 (+). 41 (+.2); Hippophae rhamnoi<lc:; 24 (r): Hwnulus lupulus 2 (r). 30 (1.2): HypolX>eris radicata 21(+); !WlCUS aniculatus
22(+): Juncus tenuis 7 (1.2). 8 (1.2): Lath)'IUS pruteusis 21 (+), 25 (+.2). 26 (+.2); Leontodon hispider 44 (1.2); Lepi<lium rederule 28 (+.2); Linaria vulgaris
45 (+): Lotus comiculatus 23 (+.2), 35 (1.2). 40 (+); Luzula multiflora 44 (+.2): Lysimachia nenmum 21 (1.2). 46 (+). 48 (+); Majanthemum bifolium 22
(1.2); Malus donestica 18 (r); Matricuria discoi<lea 45 (+); Mutricaria maritima ssp. inodora 3 (+), 9 (+); Medicago falcata 34 (+.2); Melanjpyrum
sylvaticum 12 (+). 14 (+). 15 (+); Mdilotus otfłCinalis 34 (1.2); Mcmha urvcnsis 18 (+); Molinia cuerult:a 24 (1.2), 26 (+.2), 44 (+.2); Myosoton ll4Uaticwn
15 (I.I); Odontites rubrJ 21 (+), 24 (r), 25 (+.2); Odontites vema ~sp. venta 22 (+), 41 (+); Pastinaca sativa 22 (+.2). 41 (1.2). 42 (+.2); Philadelphus
coronarius 7( 3.2). 8 (2b. I). 9 (r); Phleu111 pratensc 12 (+), 30 (+); P!rJgmites austra!is 45 (+); Physocarpus opulifotius 15 (+); Picris hiemcioi<les 24 (+). 28
(1.2). 38 (+); Pimpinella saxifi-aga 45 (+.2); Plantago lanceolata I(+). 24 (1.2), 40 (+); Poa palustris 22 (+), 23 (+);(1.2); Equisetum sylvaticum 33 (1.2);
Euouymus curopae.a 23 (+); Euonymus vcrrucosus 21 (+); Euphorhia helioscopia 2 (+); Euphrn.sia rostkoviana 14 (+), 30 (+); Festuca gigantea 33 (+.2);
Festuca protmsis 17( 3.3), 34 ( 1.2); Galium aparine 8 (+). 13 (+), 30 ( 1.2); Galiu111 mollugo 15 (2a.2). I 8 (2.2), I 9 (+); Geranium robertianum I 8 ( 1.2). 21
(+): Herncleum spho1i<lyliu111 44 (1.2); Hier.x:ium !achenalii 36 (1.2), 38 (+). 41 (+.2); Hippophae rtiaJmoi<les 24 (r); Humulus lupulus 2 (r). 30 (1.2):
Hypohoerisradicata 2 !(+): Jwx:us aniculatus 22(+); Jwx:us tenuis 7 (1.2). 8(1.2): Lath)'IUS prarensis 21 (+). 25 (+.2). 26 (+.2): Leontodon hispi<lus 44 (1.2):
Lepi<lium rederale 28 (+.2): Lu1aria vu!garis 45 (+); Lorus comiculatus 23 (+.2), 35 (1.2). 40 (+): Luzu!a multiflora 44 (+.2): Lysimachia nemorwn21 (1.2).
46 (+). 48 (+): Majamhe1num bifolium 22 (1.2): MaJus <lon""t:stica 18 (r): Mauil:aria <liscoi<lea 45 (+); Manicaria marititna ~sp. ino<lora 3 (+), 9 (+);
Me<licago fak:ata 34 (+.2); Melampyrum sylvaticum 12 (+), 14 (+), 15 (+); Meli.lotus officinalis 34 1.2: Mentha arvensis 18 (+): Moli:nia caerulea 24 1.2, 26
(+.2). 44 (+.2); Myosoton aquaricum 15 ( I.I): Odontites rubra21 (+). 24 (r). 25 (+.2): Odontites vema s.sp. vema 22 (+). 41 (+): Pastinaca sativa 22 (+.2).
41 1.2. 42 (+.2): Philatlelphus coronarius 7 3.1. 8 2b. I, 9 (r); Phleum pr.uense 12 (+). 30 (+); Phragmites austra!is 45 (+); Physocazpus opulifotius 15 (+):
Pic.is hiemcioi<les 24 (+). 28 1.2, 38 (+): Punpinella saxifraga 45 (+.2): Plantago lanceo!ata I(+). 24 1.2. 40 (+); Poa pa!u.stris22 (+), 23 (+): Poa trivialis 19
(+). 38 (+). 41 (+): Polygonum per.;icaria 6 (r): Populu.s sp. 26 (1.2), 29 (+); Populus balsaminifera 7 (4.4). 8 (2a. I). 17 (1.2); Porentilla norvegica I (r):
Potenti!la repen.s 27 ( 1.2); Primula e!atior 46 (+.2). 48 (+.2): Prunella vulgaris 20 (+). 21 (+); Quen:us petraea 16 (+). 32 (+); Rw1wx:usus acris 21 (+). 45
(+.2). 48 (+): Re)'llOUtria japonica 18 (+.2). 21 (+.2), 24 (+.2); Robinia pseodaccacia 24 (r). 27 ( 1.2). 49 (r); Rubus i<laeus 20 (+.2): Rubus pticatus 3 (+);
Rumex acetosella 44 (+.2). 45 (+); Salix alba 12 (r). 29 (+). 35 (+); Sali., aurita 34 (1.2); Salix caprea x aurea 26 (r); Salix cinerea 26 (r); Salix fragilis 25
( 1.2): Salix PWJ'=a x fmgilis 34 ( 1.2); Senecio vu!garis 24 (+). 29 (+.2); Sedwn acre 29 (+); Senecio fuchsii 18 (1.2). 19 ( 1.20, 2 I ( 1.2): Soli<lago serotina
35 (1.2); Rohinia pseodaccacia 24 (r). 27 1.2. 49 (r): Rubus i<laeus 20(+.2); Rubus pticatus3 (+); Rwrex acetosella 44 (+.2). 45 (+); Salix alba 12 (r). 29 (+).
35 (+);Salix aurita 34 ( 1.2); Salix caprea x aurea 26 (r); Salix cinerea 26 (r); Salix fr.igilis 25 ( 1.2): Salix purpurea x fuigilis 34 ( 1.2); Senecio vulgaris 24 (+).
29 (+.2): Se<lwn ac-re 29 (+); Senecio fuchsii 18 (1.2). 19 (1.2), 21 (1.2): Soli<lago serotina 35 (1.2); Sonchus arvensis 25 (+.2): Sotx:hus asper 21 (+). 24 (+);
Sonchus oleraceus 3 (+). 5 (r); Sorbaria sorhifolia 26 (+). 35 (+.2); SpirJ<:ajaponica 11 (r): Stel!aria nwla 19 (+). 21 (+): SyITl)lx,ricarpos albus 7 (I.I), 11
(+); Tilia platyphyUos 7 (2b. l). 8 (I. I); Torilisjaponica 18 (1.2); Tripleurospennum ino<lorum 24 (+): Unica <lioica 46 (+.2). 47 (+), 48 (+); Vaccinium vitis­
i<laea 2 (r); Valeriana officina!is 24 (+.2) Verba.sewn densiflorum 22 (+.2). 41 (+.2); Verba.scum lychnitis 21 (+.2). 28 (+.2); Verba.sewn tl"'!'Sus 3 (+);
Veronic::i. charn.aedrys 12 (1.1), 18 (+.2); Vinca minor 22 (1.2).

llle abbreviations ustxl in t::i.bk I.: BW • heap localized in Borowa Wieś: Brz - tile .. Brzeszcze" coal mine heap iu Brz.eSZL.-ze; J - tłle "Ja.,.,-orzoo" coa] mine
heap in Jaworzno: NK - !leap localized "Nad Kłodnicą"; PA - heap locaJized in Panewniki; SI - tł'le "Silesia" l."Oa1 mine heap in Czecl-X>wice Dzietlzicc.

distance was used. From variety of cluster algorithms the Ward's method has been cho­
sen. In the Ward's method the cluster membership is assessed by calculating the total
sum of squared deviations from the mean of a cluster. The criterion for fusion is that it
should produce the smallest possible increase in the error sum of square [ 17].

RESULTS

Table 1 summarises the woodland vegetation records from six coals mine heaps
localized in Upper Silesia (Fig. I). The soil substratum on which the woodlands are
growing is extraordinary. The vegetation patches hardly resemble any of the unchanged
or less changed forest or woodland vegetation. So the authors decided to arrange the
phytosociological table following the Ward's method cluster (Fig. 2). The woodland
vegetation of all the investigated objects are at the beginning of woodland development.
The species composition is very diverse (251 vascular plants and moss species). How­
ever, the heaps are relatively new and the forest species are the most numerous in the
species composition.

Betula pendula is the main element of the tree layer. Quercus robur, Pinus sil­ 
vestris, and Populus tremula are also abundant. The less frequent tree species are Salix 
caprea, Tilia cordata, Sambucus nigra Alnus glutinosa and Larix decidua. Apart from
the native tree species some neophytes are recorded, such as: Quercus rubra, Robinia 
pseudaccacia, Padus serotina and Acer neg undo. 
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Neither frequent nor abundant but remarkable is the participation of forest spe­
cies in the bush and herb layer such as: Ligustrum vulgare, Salix purpurea, Myce/is 
muralis, Pteridium aquilinum Vaccinium myrtillus, Cory/us avellana, Rubus ceasius, 
Trientalis europaea and Solanum dulcamara. The spontaneous occurrence of forest
species in the herb layer can suggest that the structure of the studied vegetation patches
is undergoing changes similar to those that can be observed in unchanged forests. At the
moment many meadow and ruderal species participate in the herb layer structure. The
most frequent are the meadow species such as: Achillea millefolium, Agrostis capillaris, 
Deschampsia caespitosa, Festuca rubra, Daucus carota, Taraxacum officinale and
Trifolium repens. Among the rudera) species the most frequent are Artemisia vulgaris, 
Eupatorium cannabinum, Melilotus alba, Oenothera biennis, Polygonum aviculare and
Solidago canadensis. The presence of the last, neophyte species is especially interest­
ing. It is abundant on some heaps and sedimentation pools. It covers exclusively the
whole object and shows extraordinary expansiveness [4, 9, 11]. The psammophilous
species are present in many recorded patches. The class Sedo-Scleranthetea is repre­
sented by such species as: Hieracium pilosella, Festuca ovina, Trifolium arvense and
Corynephorus canescens. 

Among the accompanying species the most frequent are such as: Calamagrostis 
epigeios, Cirsium arvense, Medicago lupulina, Tussilago farfara, Symphoricarpos al­ 
bus, Lupinus polyphyllus, Lysimachia nummularia, Chamaenerion palustre, Conyza 
canadensis and Paa annua. Particular abundant is also one moss species Ceratodon 
purpureum. 

CONCLUSIONS

l. The analyzed woodland vegetation patches (they are quite initial and the phytoso­
ciological classification is very difficult) resembling mostly the Querco roboris­ 
Pinetum J. Mat. (mscr.) plant community association. Betula pendula, Quercus ro­ 
bur, Pinus sylvestris and Populus tremu/a build the tree layer. In the herb layer
there is a remarkable number of species classified to the Vaccinio-Piceetea class.

2. Apart from the meadow species in the herb layer there are also some species from
the following rudera) phytosociological classes: Chenopodietea, Plantaginetea 
majoris, Artemisietea and psammophilous vegetation of Sedo-Sclerantetea class.

3. The vegetation is not very site specific. The species composition is in general
similar on all the investigated objects.

4. Further investigation on the spontaneous woodland vegetation developing on coal
mine heaps and other post-industrial wastelands should be continued not only for
scientific, but also for economic reasons. The spontaneous development of vegeta­
tion takes a long time but the results are permanent and ecologically most appropri­
ate.
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