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ABSTRACT 

To study development of edaphon, esp. animals living on the top of the soil – epigeon, in relation to natural 
succession, were utilizated the extreme different habitats from devastated landscape of Karvina region, Czech 
republic. Using the method of ground traps was collected numerous biological material  of epigeon fauna at the 
spoil heap of the Dukla and Lazy face working area, in Karvina region. During two years of the research 2002-
2004 was collected about 20 thousand examples. The fauna of epigeon, top horizon of the soil, was recovered 
and determined 24 taxons. The samples were analyzed according to several ecological criteria like an abundance, 
dominancy, diversity and frequency. Special interest was paid to the succession and biodiversity of flora and 
fauna of spoil heap  the reclamation process. Plants and animals that are adapted to specific conditions of life. 
First results show that the succession of community of edaphon is faster then succession of community of plants. 
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INTRODUCTION 

The communities of the soil biota of the nature undisturbed landscape are rich source of life, 
diversity and energy. Evaluation of the edaphon animals lives in the soil is really long time process. 
Karvina region especially Ostrava-Karvina´s mining district is the strongly influenced area by mining 
activities. Reclamation is the way to turn back the stability of disturbed ecosystem.  The success and 
quality of land reclamation process are influenced by many factors of the environment. The quality of 
soil substrate has influenced by the rapidity of succession line not only for ground communities. That 
is why the study of the species structure and evaluation soil edaphon could be used to assessment the 
quality of reclamation process. Animals are tied to the specific type of vegetation, chemical 
composition of soil and next abiotic factors of the environment. However, on a community level that 
soil fauna respond to many different environmental variables. That is why, they could  indicate 
environmental stress through changes in species,  community structure or the state of recultivation of 
landscape.  

 
The aim of study was an analyze of the top soil horizon used of communities contributes to define 

the conditions of succession of the communities of soil animals and limit factors of environment. 
At the same time the aim of study was finding the connecting the informations about soil communities 
and informations about coal-mine spoils differencis one from another by their age,  qualities of 
surface, way and level of implementation of reclamation, phytocenologic characteristics... 
 
MATERIAL AND METHODS 

In the first phase was in the growing season (2002 – 2004). The second phase is in growing season 
(2006-2008). In the year 2002-2004 were conducted regular collections of edaphon - ground animals 
from the top of the soil – epigeon.  The animals were collected using the method of   the ground traps. 
The half-liter jars containing 200 ml of a 3% solution of formaldehyde were placed in the stand in 
lines (5 jars 5 m apart). In total were placed 30 ground traps on six extreme different biotopes of 
industry disrupted landscape of Karvinsko. The first traps were placed on 11.10. 2002 and collections 
were continued in next 3-weeks intervals. The trapped insects were preserved in 75% ethanol. 

The soil animals were divided into taxons: Chelicerata (Araneae, Opiliones, Acarina ), Isopoda, 
Tracheata (Chilopoda, Diplopoda), Insecta (Colembola, Dermaptera, Homoptera, Heteroptera, 
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Diptera, Hymenoptera, Formica, Coleoptera), Carabidae, Staphylinidae, Cicindelidae, Silphidae 
Curculionidae, Cerambycidae, Elateridae, Gastropodae, Larvae. Taxons were choosen to make an 
siplify structure of ecosystem. These thaxones were compare to several ecological criteria like a 
abundance, dominancy, diversity and frequency. 
  In present, an array methods are used to evaluate the animal communities. From point of view this 
research was used some standard method of quantitative and qualitative evaluation [2]. 
 Very important was chosen the localities, which were in the different stage of succession of the 
ecosystems. The main criterion of assessment was characteristic and quality of plant communities. The 
localities were situated in the Dukla and Lazy mine face working area. Everyone was designated for 
special character of soil and vegetation structure, and age of the sites. 

The Karvina region offer many varied localities with dissimilar phase of succession stage of the 
communities, specifically on spoil heap reclamation area. Besides, there are the locality, where the 
primary succession is in progress, particularly on tailing overlays and old spoil heaps without next  
anthropogenic influences.  

Every individual site represents the ecosystem in the different stage of succession to have 
qualitative and quantitative comparison. The characterization of spontaneous formation of plant 
communities on chosen reclamation and non-reclamation localities was the clue to determine the stage 
of succession [3]. 

The second phase started in 2006 and now is in progress. The localities were expanded to new 
stand transects. Classification of soil animals will be specialized in classification and determination of 
relict populations of Carabidae and Staphylinidae beetles. 
. 
Characteristic of sites [4] 
 
1. Kozi bezirik, young tailings overlap – reclaimed site with made-up ground of fertilizable soils, this 

locality is  in Orlova recreation area, in the Lazy face working area, there are running a natural 
evolution of vegetation with the wood species Tilia corada, Quercus robur, Alnus glutinosa, 
Betula pendula, 

 
2. Les nad Bartosuvkou, partly reclaimed area, in this locality are remains of brown forest soil, 

nature evolution of vegetation with the representation of wood plants like a Tilia corada, Quercus 
robur, Alnus glutinosa, 

 
3. The young tailings overlap – reclaimed site with made-up ground of fertilizable soils, vegetation 

cover is constituted by Euonymus europaeus, Populus tremula and Betula pendula, Rosa canina, 
etc., 

 
4. The young tailings overlap with community of  Chamerion dodonei and Reseda lutea. Within the 

reclamation process there were plant tree species Acer pseudoplatanus and Acer platanoides, 
 
5. Old non-reclaimed overlap with spontaneous development of vegetation, this point of view was 

used as a route transport of tailings into near settling basin, soil substrate is a grey-black color, 
small stones and carries the signs of initial serial soil development, vegetation is represented only 
spontaneous wood species Betula pendula, 

 
6. Old non-reclaimed overlap with spontaneous development of vegetation, this locality is in the 

Dukla Mine face working area, the soil substrate is significantly grey, vegetation cover is well 
developed across Betula pendula, Populus tremula, Alnus glutinosa, Salix capraea. 

 
New Localities:  

7. stand transect from locality n. 4 to locality n. 5 
8. stand transect from locality n. 6 to near formed forest. 
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RESULTS  

In total, in the first phase, representatives of 22 taxons were identified among 19 875 examples of 
soil animals. In the first period were collected 9583 examples and in the second period were collected 
10 292 examples. Every locality had own spectrum of animals. Figures 1. In the graphs were chosen 
the taxons of animals, which had the maximum values of abundance. These groups of animals 
representative most important animals and most numerous communities in the selected biotope. Using 
this information about the structure of zoocenosis is possible evaluated the trophic line and relation in 
the community and probable stability of the ecosystem. 

 
 

Fig. 1. Abundance of edafon on the all  localities 
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Quantitative analyzes of soil communities showed significant differences on the localities. Using 

the quantitative and qualitative method of evaluation of communities were compared the value of 
abundance, frequency, dominancy and indexes of diversity (Table 1). 

 
Tab. 1: The value of abundance, index diversity and their average value for two time periods and the age of the 
localities. 

 

      abundance     index diversity     
     ∑ 1  ∑ 2  ∑ avr. H´1 H´2 H´avr. Age   
  Localities          
  1 1240 2472 1856 3,278 3,567 3,4225 7   
  2 1206 1464 1335 3,839 3,892 3,8655 30   
  3 1319 1189 1254 1,579 2,928 2,2535 4   
  4 478 355 416,5 1,486 3,246 2,366 2   
  5 3649 2711 3180 0,479 0,491 0,485 30   
  6 1681 2101 1891 3,414 3,61 3,512 30   
                    

 
∑ 1 stands for a quantity of total determined examples on the locality n. 1 to 6. during the first 
vegetative period. 
∑2   stands for a quantity of total determined examples on the locality n. 1 to 6. during the second  
vegetative period. 
∑ avr.  stands for an average value of quantity of total examples on the locality n. 1 to 6.  
H´1  stands for a value of index diversity of  the soil communities on the locality n. 1 to 6. during the 
first vegetative period. 
H´2  stands for a value of index diversity of  the soil communities on the locality n. 1 to 6. during the 
second vegetative period. 
H´avr.  stands for an average value of index diversity. 

 
Mostly values of the abundance of animals were identical for loc. no. 1, 2, 3, 6. In the second 

period the abundance were increased on the loc. no. 1, 2. Multiplicity of cenosis on the biotops of 
localities no. 1, 2 showed the beginning of successful progress of succession on these localities. 

 
Diversity of the animal communities were valuated by Index diversity: 
H´ H´ = 3.322 [ log10  n – ( 1/n  ∑ ni log10 ni )] [5]. 
 

On the localities no 1, 2, 6 were similar values of index diversity H´ (3,3 to 3,8). This result 
suggest that there are the same ecological value on the reclamation spoil heap, on the un-reclamation 
spoil heap and on the control biotope Les nad Bartošůvkou (locality no 2) too. The diversity of the top 
soil layer community showed balanced state of succession stage in the middle phase of the succession 
progress 

The zoocenosis of epigeon of the young tailings overlap (locality no 3) had low value of index 
diversity H´(1,57). This result indicates low stage of progress of ecosystem. But in the second period 
the values of index diversity (2,92) and  number of taxons  were  higher. 

In the second phase is put more emphasis to determination not only the taxons of soil animals but 
concretely on population of beatles (Carabidae and Staphylinidae), which was used like bioidicator 
community of animals in several works. At the Ostravian coal-mine spoils, recultivate and non 
recultivate localities  were observed  also the rare species of beetles found: Calosoma inquisitor, 
Phyllobius betulinus, Eucinetus haemorrhoidalis, Choleva paskoviensis Anaspis schilskyana Csiki, 
1915 (syn. Anaspis marginicollis Lindberg, 1925), Quedius curtipennis, Staphylinus brunnipes, 
Staphylinus pedator etc. [6]. 
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CONCLUSIONS 

During the years 2002-2003 and 2003-2004 were collected animals of top soil layer from six 
localities from mining landscape of Karvina region. The samples were analyzed according to 24 
taxons and to several ecological criteria like an abundance, dominancy, diversity and frequency. 
Significant bioindicators are taxons Chelicerata (in particular Acarina and Arachnidea), Isopoda, 
Tracheata (in particular Chilopoda, Diplopoda and Collembola) [7]. Special sense has predatory form 
of larvae of insect and their soil larvae. The success of reclamation process could be represent by 
results of analyze of succession stage of zoocenosis of epigeon. The increasing biodiversity is 
characteristic for good developing biotope and ecosystem. There are hypothesis of faster 
accomplishment the climax stage in process succession of edaphon.. 

 
Information from analyze of epigeon zoocenosis are important for next phase of reclamation 

process, in particular in selection the special kinds of plants, like the initiation elements in the process 
of creating the top soil horizon. The abiotic and biotic conditions on the spoil heaps and 
reclamation may primarily result in shifts in community structure and stability of ecosystem. 
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