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1. Introduction, aims 

Two factors may significantly influence the assembly processes of communities with 

similar ecological features: environmental factors and dispersal limitation. According to the 

first one, organisms occur in habitats with favourable biotic and abiotic conditions and their 

assemblage structure may correlate with several environmental factors. According to dispersal 

limitation, assemblage structure does not depend on the environment and patterns are 

determined by physical factors (e.g. geographical distance). The main question is which of 

these two groups of variables has greater influence on assembly processes. Revealing the 

answer, structure of oribatid mite assemblages was analysed at several geographical scales. 

Oribatid mites have been an integral component of the soil fauna for at least 370 million 

years and they are an abundant, widely dispersed animal group occurring in many kinds of 

habitats. The thesis consists four parts. In the first part, the global pattern of oribatid mites 

was analysed according to their most complete species list (Subias 2015). Up to now, 

relationships between biogeographical realms were analysed according to terrestrial 

vertebrates and plants. In spite of the high number of studies and the availability of global 

data bases about invertebrate groups, only a few relevant global studies have been made. 

Global patterns of organisms have long been investigated by calculating the (dis)similarity 

among geographical units followed by multivariate analysis. However, the selection of 

relevant (dis)similarity indices is a crucial step in ecological data analysis but none of these 

indices is capable of expressing by itself all aspects of structural differences in the data. Beta-

diversity related structural characteristics of world-scale data, such as nestedness or species 

replacement may also be considered as an additional tool in revealing distributional patterns 

more accurately. In my thesis, oribatid mite species, genus and family lists of biogeographical 

realms were compared with two dissimilarity indices and with the beta-diversity related 

structural characteristics. 

In the second part, the role of geographic distance and environmental factors in the pattern 

formation of oribatid assemblages was analysed at local, regional and global levels. 

Geographic distance increases beta-diversity of assemblages but the pattern of beta-diversity 

can vary according to the differences between animal groups and habitat types. Beta-diversity 

related structural characteristics of oribatid genus level lists were analysed by considering 

their microhabitat and habitat types. The aim of this analysis was to reveal the role of these 

characteristics in assembly processes at different geographical scales. 



In the third part, the influence of litter quality on assembly processes of oribatids was 

investigated. Our knowledge on the pattern formation of species-rich oribatid communities is 

fairly limited. Also, very little information is available on the effects of habitat factors on 

these processes. Microhabitat type may have a significant role in pattern formation. In a 

microcosm experiment, microhabitat specificity of three types of oribatid assemblages was 

investigated with transferring them into home and foreign types of litter. Besides community 

characteristics, reproductive mode and feeding guilds of oribatid assemblages were analysed 

according to treatments. 

In the fourth part, the indication efficiency of oribatid mite assemblages was studied. 

Oribatid assemblages are widely used as bioindicators for detecting impacts of human 

disturbance, such as agriculture, forestry management and heavy metal pollution. However, 

using effective methods in bioindication is a principal aspect. Generally used diversity and 

similarity indices are not always effective for detecting changes in assemblages and, in 

addition, selected reference habitats may not be correct for comparisons. Therefore, in my 

study, the natural variation of oribatid assemblages was compared with the human induced 

changes in these assemblages using two biodiversity indices (Shannon-Wiener, Berger-

Parker) and two similarity indices (Jaccard, Bray-Curtis). 

2 Material and Methods 

In the first two and the fourth studies, literature data and partly original data were used. 

The data for comparing biogeographical realms were derived from the world checklist of 

oribatids (Subias 2015). Jaccard and Simpson dissimilarity indices were used in cluster 

analyses with unweighted pair-group method using arithmetic averages (UPGMA) and in 

principal coordinates analyses (PCoA) at the three taxonomic levels (species, genus and 

family). These results were compared to the analyses of beta-diversity related structural 

characteristics based on the work of Podani and Schmera (2011). According to this method, 

pairs of beta-diversity–Jaccard similarity, richness difference–richness agreement and 

nestedness– replacement were illustrated on a simplex diagram. 

In the second study, oribatid genus lists of similar and different samples (microhabitats) 

and habitats were used creating several categories. Some categories included lists from similar 

or different microhabitats. Other categories included lists from similar or different habitat 

types, from different or similar countries which were from similar or different continents. 

Within each category, beta-diversity related structural characteristics (Podani and Schmera 

2011) were calculated and compared between categories. 



In the microcosm experiment, the role of litter quality in pattern formation was analysed 

using the „home-field advantage” approach. Native (home) and foreign (away) types of 

microarthropod assemblages were extracted from three types of litter samples (Turkey oak, 

Scots pine and black locust tree), and transferred alive into ’home’ and ’away’ samples, which 

have been defaunated and reinoculated with microorganisms to form microcosms. Oribatid 

mites were extracted from the microcosms after incubation for 3-12 months. In addition to 

species identification and abundance records, the proportion of parthenogenetic and 

omnivorous individuals was determined and some chemical properties of the litter were 

measured. 

In the fourth study, published abundance lists of oribatid mites were used to compare the 

composition of communities within natural sites and between reference and disturbed sites at 

two taxonomic levels. Human disturbance types were agriculture, forestry management and 

heavy metal pollution. In the first part of the study, Shannon- and Berger-Parker indices were 

calculated for natural or disturbed grasslands and woodlands. In the other part of the study, 

Jaccard and Bray-Curtis similarity indices were calculated among natural habitats and 

between reference and disturbed habitats. Mean and standard deviation values were calculated 

for the absolute differences between diversity values and the Jaccard and Bray-Curtis 

similarity values and were compared between different habitats and treatments. Therefore, 

variation among diversity or similarity indices of natural habitats was compared with 

variation between control and disturbed habitats.  

 

3. Theses 

1.1 I revealed that simplex diagrams with consideration of nestedness and richness 

difference completed our knowledge about global patterns of oribatid mites reflected by 

dissimilarity indices. 

1.2 I found that dissimilarity relations among geographical realms based on oribatid mites 

are not always similar to the relations based on other animal groups. 

2.1 I detected that oribatid genus lists are not effective to distinguish between  microhabitat 

and habitat types since for these genus lists, the type of (micro)habitats did not influence 

similarities among compositions of oribatid mite assemblages at any geographical scale. 

2.2 I found that similarity between genus lists of microhabitats is significantly higher than 

between lists of habitats. 



2.3 Within a country, similarity among genus lists of different habitats was significantly 

higher than between different countries even from different continents. 

2.4 I revealed that within a country, nestedness was not influenced by (micro)habitat types. 

However, nestedness significantly decreased between different habitats from different 

countries. 

3.1 I detected that the method of transferring oribatid assemblages into microcosms did not 

significantly decrease species richness and abundance for any of the investigated litter types 

compared to the intact microcosms. 

3.2 I found that species richness and abundance of oribatid mite assemblages from the 

three litter types did not decrease in oak and pine litter after one-year incubation. 

3.3 I showed that species richness and abundance of oribatids from oak and pine litter 

significantly decreased in black locust litter. 

3.4 I detected that after one year incubation, the structure of oribatid assemblages became 

more similar to each other after transferring them into pine and oak litter than into black 

locust litter. 

4.1 I detected that by using oribatid mites as bioindicators, all the calculated indices and 

coefficients showed similar values between species and genus levels. 

4.2 I found that Shannon and Berger-Parker diversity indices are less effective tools in 

revealing differences between oribatid assemblages of disturbed and natural habitats than 

Bray-Curtis index. 

 

 

4. Conclusions and outlook 

The structure of ecological communities is influenced by environmental factors and the 

dispersal limitation of organisms and these effects are determined by different spatial levels.  

Therefore, ecological patterns and processes of local community level cannot be explained 

without knowledge of pattern formations at higher spatial levels, e.g. for regions or 

biogeogrphical realms. Analyses of patterns at several spatial levels help to reveal factors 

influencing assembly processes. 

The highest similarity between the Palaearctic and Nearctic realms based on oribatid data 

might be an exception among animal groups. This pattern may reflect the different 

evolutionary history and dispersal limitations of different animal groups. Using invertebrates 

in analyses of interrelationships between biogeographic realms could reveal new aspects in 



global biogeography and could point at important processes leading to recent global patterns. 

Lower spatial scales should be investigated for revealing more recent events. Pattern analyses 

of oribatids should be extended to taxon lists of greater landscapes within a continent which 

would help to understand their recent speciation and dispersal patterns. 

Measuring beta-diversity may reveal both the origin of biodiversity and the processes that 

help maintaining diversity. Therefore, it is essential to improve the methods for measuring 

beta-diversity. This study revealed that information reflected by dissimilarity indices could be 

better understood with consideration of nestedness and richness difference as well. Therefore, 

revealing data structure in biogeographical analyses can be more effective with combination 

of these methods. 

For comparing oribatid mite genus lists at several spatial scales, genus lists of closer 

microhabitats and habitats were more similar to each other than lists from more distant 

habitats. However, this obvious pattern did not occur at continental level implying that the 

distribution of common genera may extend through several continents and habitat types. 

Reasons of this phenomenon could be revealed by investigations of the above mentioned 

taxon lists from greater landscapes of a continent. However, for analyses of global patterns 

and trends between spatial scales, presence-absence data may be enough but abundance data-

sets should be used for analyses of regional patterns to distinguish habitat types. Creating a 

hierarchical dataset based on oribatid mite species or genera abundance lists should help to 

reveal regional pattern formation of oribatid mites in a more advanced way.    

At the local level, mainly biotic and abiotic environmental factors influence assembly 

processes. In the microcosm experiment, litter quality had indirect effects on pattern 

formation of oribatid mite assemblages. Pine and oak litter may have some common variables 

which are favourable for all the three oribatid assemblages. However, black locust litter may 

have some variables which are favourable just for its native oribatid mites. These variables 

may be in relation with litter-dwelling microbial communities; however, it was not 

investigated in this study. Variable and dynamic feeding habits of oribatid mites may be 

essential in forming of their local species richness and assembly processes. Therefore, 

experiments about their local pattern formation should be extended to parallel analyses about 

their potential food: saprotrophic fungi and nematodes. 

It is necessary to compare community structures to reveal the effects of human caused 

disturbances on oribatid assemblages since diversity indices and taxon lists were found to be 

inadequate to distinguish natural variation of assemblages from variation caused by 

disturbance. In addition, no significant difference was found between results at species and 



genus level. Therefore, regional analyses of oribatid assemblages from different microhabitats 

or habitats need quantitative i.e. abundance data but not necessarily at species level. Several 

different datasets from different authors may include different decisions about species 

identification. Therefore, I suggest that regional investigations of different literature resources 

about patterns of oribatid assemblages should be conducted at genus level besides quantitative 

datasets. 

For understanding assembly processes at the local level, it is necessary to study patterns of 

communities at several spatial scales. For all the spatial scales, many questions about patterns 

of oribatid mite assemblages remained open but my study may show future directions for 

improving our knowledge in this field. 
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