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Final Project Report (to be submitted by 15th September 2022) 
Instructions: 
• Document length: maximum 10 pages, excluding this cover page and the last page on project tags. 

• We welcome the submission of Annexes (i.e. bachelor or master thesis, references, species lists, maps, 
drawings, pictures) to further HeidelbergCement’s understanding and future use of your findings, however 
they will not be reviewed by the Jury, and we kindly ask for these to be sent separately to the National 
Coordinators.  

• Please use the attached template for species data collected during the project and submit with the project 
report. 

• Word/PDF Final Report files must be less than 10 MB. 

• If you choose to submit your final report in your local language, you are required to also upload your final 
report in English if you wish to take part in the international competition. 

• To be validated, your file must be uploaded to the Quarry Life Award website by 15th September 2022 
(midnight, Central European Time). To do so, please log in, click on ‘My account’/ ‘My Final report’. 

• In case of questions, please liaise with your national coordinator. 

• You should not publish additional private information in your final report (e.g.: address, day of birth, email-
address, phone number), just complete the categories we ask for below under “Contestant profile”.  

 
The final reports should comprise the following elements: 
For research stream projects:  

• Abstract (0,5 page)  

• Introduction : 
o For projects that are building upon a previous project, write a summary of actions that were 

already completed in the previous project.  
o Project objectives  

• Methods: a detailed description of the methods used during the project is required.  

• Results: the results of the project should be outlined and distinguished from the discussion.  

• Discussion: 
o Results should be analysed and discussed with reference to region/country taking into account 

other publications.  
o Outline the added value of the project for science and for the quarry / company.  
o Recommendations and guidance for future project implementation and development on site is 

requested. Where possible, please mention the ideal timing and estimated costs of 
implementation.  

• Final conclusions: a short summary of results and discussion.  
 
For community stream projects:  

• Abstract (0,5 page)  

• Introduction  
o For projects that are building upon a previous project, write a summary of actions that were 

already completed in the previous project.  
o Project objectives  
o A short description of the site and the team members and the targeted audience of the project.  

• Actions and activities: a detailed description of planned or implemented actions and outreach activities done 
to elaborate the project, list of stakeholders involved.  

• Discussion: 
o Project teams should discuss the pros and cons and illustrate experiences.  
o Outline the added value of the project for biodiversity, the society and the quarry / company.  
o Deliverables: practical implementation and development recommendations of the project are 

required. Where possible, please mention the ideal timing and estimated costs of 
implementation.  

• Final conclusions: a short summary of the project findings and discussion.  
  

http://www.quarrylifeaward.com/
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1. Contestant profile 
▪ Contestant name: Shalva Barjadze 

▪ Contestant occupation: Scientific-educational activities, Associate Professor, 
Researcher 

▪ University / Organisation Ilia State University 

▪ Number of people in your team: 7 

 

2. Project overview 
Title: Investigation of soil biodiversity in Saskhori Quarry with 

participation of local school pupils 

Contest: (Research/Community) Research 

Quarry name: Saskhori Quarry 
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Abstract (max 0.5 page) 
Text in Arial 10 
Based on our investigations in Saskhori quarry and adjacent territories we registered 124 species of the 
invertebrates, of which 17 taxa were belonging to the group of spiders; 8-8 to the centipedes and millipedes, 26 to 
the beetles, 4-4 to the isopods and false scorpions, 2- to harvestmen; 45 to oribatid mites and 10 – to collembolans. 
127 species of plants were recorded in the studied territories, of which 18 species belong to woody plant, 14 – to 
grasses, 2 – to sedges, 8 – to legumes and 85 – to herbs. Isopod - Chaetophiloscia hastata was recorded for the 
first time and one species of collembola - Orchesella cf. cincta is new for Science. Besides, three oribatid mite 
species- Lucoppia burrowsi, Microzetorchestes emeryi, Nothrus parvus were recorded in Saskhori Quarry for the 

first time. The results of principal component analysis (PCA) showed that the abundance of each individual 
invertebrate group had the most powerful effect on the ordination of the sampling site which corresponds to specific 
habitat as it is explained in the description of the study area. Variables of the abundance of the invertebrate groups 
and the species richness of the herbaceous plants had the highest eigenvalues of loading on PC1 and PC2. 
Grouping of the vegetation and invertebrate diversity of the surveyed plots based on both ordination and cluster 
analysis has clearly separated the diversity of the natural and degraded habitats. Ordination based on PCA 
separated the abundance of the studied groups of invertebrates in general of the sites surveyed on the recent (Site 
2) and abandoned (Site 7) localities in the quarry from the rest of the surveyed sites showing that there is 
invertebrates lowest abundance on these two sites. Site 4 which was surveyed in the almond garden is also 
separated from the major cluster on the ordination scheme formed by the sites surveyed in the natural habitats. 
The chart of the cluster analysis showed us that the similarity of the diversity of sites 2, 4 and 7 with the diversity 
of all surveyed sites is higher than it is in the case of the rest of the four other sites. Correlation analysis revealed 
some significant but uncertain connections between studied groups of plants and invertebrates. General relations 
that can be drawn based on the results of the analysis  are: 1. The abundance of isopods decreases with the 
growth of species richness of legumes and the increase of the vegetation cover; 2. The species richness of 
centipedes increases with the growth of the species richness of herbs and vegetation cover; 3. The increase in 
land cover also positively affects the increase of the species richness of the pseudo-scorpions; 4. Species richness 
and abundance of beetles decrease with the growth of the species richness of grasses, herbs, and legumes; 5. 
Species richness of the grasses decreases with the growth of species richness of the woody plants; 6. Species 
richness and abundance of centipedes are decreasing with the increase of the abundance of the isopods and etc.  
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Final report (max 9 pages) 
Text in Arial 10 
Introduction 
The Caucasus ecoregion is one of 36 worldwide wildlife hot spot ecoregions identified based on their great species 
and ecosystem biodiversity, high endemism and high risk of biodiversity loss (Mayrs et al., 2000; Russell et al., 
2005; Noss et al., 2015). Accordingly, the Republic of Georgia has devised National Biodiversity Strategy and 
Action Plan of Development (National Biodiversity Strategy and Action Plan-Georgia, 2005) that establishes high 
priorities for the development of inventories of animal species and resources. Research target invertebrates: mites 
(Oribatida), springtails (Collembola), arachnids (Arachnida: Araneae, Pseudoscorpiones, Opiliones), myriapods 
(Myriapoda: Diplopoda, Chilopoda), isopods (Isopoda), ants (Formicidae) and beetles (Carabidae) are widely 
distributed as in aboveground, so in subterranean ecosystems and have important role in the functioning of 
ecosystems. They participate in the processes of soil formation and most of them represent bioindicators of heavy 
metals polution in soil (Cortet et al., 1999; Dunger et al., 2004, Hobben et al., 2006; Khalil et al., 2009, Avgin & 
Luff, 2010). From the abovementioned research target invertebrates only oribatid mites were studied in Saskhori 
quarry (Murvanidze et. al. 2018) and adjacent territories and therefore lists of these animals do not exist and their 
faunistic and ecological investigations have not performed. Our recent project is not building upon a previous 
project.  
The Goal of this project is taxonomic, faunistic and ecological investigations of soil invertebrates in Saskhori quarry 
and adjacent territories. 
Project objectives are: 1). Taxonomic study of the soil dwelling mites (Oribatida), springtails (Collembola), 
arachnids (Arachnida: Araneae, Pseudoscorpiones, Opiliones), myriapods (Myriapoda: Diplopoda, Chilopoda), 
isopods (Isopoda), ants (Formicidae) and beetles (Carabidae) in Saskhori quarry and adjacent territories; 
Compiling of their annotated lists and describing of new species for Science; 2). Faunistic analysis - comparative 
statistical analisis of the biodiversity of soil invertebrates from different habitats of Saskhori quarry and adjacent 
territories; 3). Ecological analysis – to investigate dependence of soil invertebrates’ faunal structure on the 
environmental factors (temperature, humidity, dew point, pressure, pH, and etc.); 4). Determination of conservation 
status of some, rare invertebrates according to the IUCN categories and criteria; 5). Preparing and submitting of 
manuscript(s) in peer-reviewed journal(s). 
 
Methods 
We placed sampling sites in every habitat type represented on the territory of the Saskhori quarry and its adjacent 
areas for reaching maximum representativeness of the sample for the study area. The total number of sampling 
sites amounted to seven (Fig. 2). Each site has been geo-referenced and structurally arranged for continuous 
sample collection during the active phenological season of the year covering the period from early spring to the 
late summer of 2022. The diversity or the incidence and abundance of invertebrate fauna were sampled using the 
method of invertebrate capture using the traps, soil samples and sifting. Each site was distributed by four traps 
number of which is equivalent to one sample as the traps were closely allocated to each other depending on the 
total area of the territory of the limestone quarry. Sampling sites were visited 13 times for the field surveys during 
the period from February to August to ensure the statistical validity of the collected sample. The faunistic study 
was oriented on comparison of the invertebrate diversity of the habitats represented in the study area. We put the 
special focus of our study on the differentiation of the invertebrate diversity between the degraded and natural 
habitats on the study territory. Vegetation diversity was sampled in the plots with a size of 5 × 5 meters which 
corresponds to the sample size corresponding to the level of plant diversity in the semiarid shrublands in the 
Caucasus ecoregion (Nakhutsrishvili et al., 2017). Vegetation surveys were conducted in each plot where faunistic 
diversity samples were taken. For the high representativeness of the sample, the vegetation was surveyed two 
times in May and July of the recent year when the species richness reaches its maximum in semiarid habitats. We 
sampled plant species richness and abundance of each species of vascular plant in the vegetation survey plots 
using the methods based on the Braun-Blanquet scale (1932, [1966]). The data on the plant species abundance 
measured in descriptor units of the Braun-Blanquet scale were converted into percentage data following the 
methodology explained by Peet & Roberts (2013). The plant species were identified following the plant 
identification keys provided in the ‘Flora of Georgia’ (Ketzkhoveli and Gagnidze, 1965-2016). The modern plant 
taxonomic data were obtained from the literary (Gagnidze, Maier, and Nakhu︠t︡srishvili. 2005; Davlianidze et al., 
2018) and Web sources (The Plant List, 2010; GBIF Secretariat, 2021; Euro+Med, 2006-2021). Habitats were 
identified following the classification of the habitats of Georgia (Akhalkatsi and Tarkhnishvili, 2012) and the 
classification of the European nature information system (EUNIS) [Davies et al., 2014].  
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Figure 1. Scheme of the distribution of the sites of the sample collection on the territory of the limestone quarry in 
Saskhori and its adjacent areas.  
Habitat and environmental characteristics of the localities of the placement of the sample collection sites on the 
territory of the limestone quarry in Saskhori and its adjacent areas are provided in table 1. Table 1. 
 
 

Site 
№ 

Latitude Longitude Position Habitat Landscape feature 

1 41.84584 44.51863 N Shibliak or Mediterranean-type deciduous 
drought-resistant shrubbery (similar to 
‘Pseudomaquis’ recognized by EUNIS habitat 
classification [habitat code [F5.3]) 

Shrubland in the adjacent area 
to the limestone quarry 

2 41.84526 44.5173 N Extremely degraded habitat poor in 
vegetation 

Landscape distributed with a 
bare surface of the limestone 
quarry (bedrock)  

3 41.84536 44.51661 E Xero-thermophilous oak forest (similar to the 
Meso- and eutrophic Quercus, Carpinus, 
Fraxinus, Acer, Tilia, Ulmus, and related 
woodland recognized by EUNIS habitat 
classification (habitat code: G 1. A) 

Landscape with a small fragment 
of the forest in the adjacent area 
to the limestone quarry 

4 41.84706 44.51566 N Rural and urban vegetation (similar to ‘Arable 
land with unmixed crops grown by low-
intensity agricultural methods’ recognized by 
EUNIS habitat classification [habitat code: I 
1.3]) 

A landscape dominated by 
cropland - Almond garden  

5 41.84321 44.52392 SE Shibliak or Mediterranean-type deciduous 
drought-resistant shrubbery (similar to 
‘Pseudomaquis’ recognized by EUNIS habitat 
classification [habitat code F5.3]) 

Shrubland in the adjacent area 
to the limestone quarry 

6 41.84655 44.50885 W Shibliak or Mediterranean-type deciduous 
drought-resistant shrubbery (similar to 
‘Pseudomaquis’ recognized by EUNIS habitat 
classification [habitat code [F5.3]) 

Shrubland in the adjacent area 
to the limestone quarry 

7 41.84139 44.51961 S Bothriochloeto-Stipeto-Artemisieto steppes 
(similar to the Mediterranean tallgrass and 
wormwood (Artemisia sp.) steppes 
recognized by EUNIS habitat classification 
[habitat code: E1.3] 

The landscape of the abandoned 
site of the limestone quarry with 
significantly modified vegetation 
of the steppe dominated by 
pioneer and invasive plants.   

 
 
 
Soil and litter samples were collected in each selected site (sites 1-7). Separation of invertebrates from the samples 
was made using Berlese and Winkler’s extractors. Separated invertebrates were kept in 70% and 96% ethyl 
alcohol. Besides, pitfall traps were used for the sampling of invertebrates. Invertebrates’ mounting and pinning 
process and species identification was conducted according to the relevant methodologies for each animal group. 
In statistical analysis, we estimated the Shannon diversity index and Evenness of the vegetation diversity and 
diversity of the studied invertebrate groups for each sampling plot. The estimated data were averaged to the unit 
of the sampling site in order to simplify the introduction of the results of the data analysis. In addition, the use of 
the ANOVA test was avoided in the recent step of the data analysis. One of the major reasons for this is the 
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expectance of low within-group variability of the variables caused by the close allocation of the sampling plots on 
the site. We consider this approach to be correct due to the specificity of the report structure however more 
comprehensive results will be included in the manuscript of this research. We used a method of principal 
component analysis (PCA) for the ordination of the vegetation and invertebrate diversity measured in the sampling 
plots where PCs with the highest loads of the analyzed variables were used as the ordination factors. PCA was 
done using abundance data of vegetation and invertebrate diversity. We included united incidence data of plant 
and invertebrate species in the cluster analysis and conducted it using the algorithm of Unweighted Pair Group 
Method with Arithmetic Mean (UPGMA) and Jaccard similarity index as an amalgamation rule between the cluster 
groups to show similarity between surveyed sites. In the graph visualizing the results of this analysis we also 
provided the average similarity of the diversity of a particular surveyed site to the beta diversity or the diversity 
registered in all surveyed sites. For this task, we averaged the Jaccard similarity index of individual sites showing 
their similarity to the other six sites and multiplied it by a hundred to convert it into a percentage value of the 
similarity. We used linear regression and Pearson’s correlation coefficient to define the existence of the relation 
between the plant and invertebrate abundance and incidence in the studied territory. Statistical analysis and 
illustration of the results were conducted using the software PAST 4. 40; SPSS 21 and MS Excel 2020. 
 
Results: 
Field surveys registered a total of 124 species of the invertebrates from which 17 taxa were belonging to the group 
of spiders; 8-8 to the centipedes and millipedes, 26 to the beetles, 4-4 to the isopods and false scorpions, 2- to 
harvestmen; 45 to oribatid mites and 10 – to collembolans. 127 taxa of plants from which 18 were a woody plant, 
14 - grasses, 2 - sedges, 8 - legumes and 85 herbs (see Annex 1 and Word files with lists of invertebrates). The 
results of PCA showed that the abundance of each individual invertebrate group had the most powerful effect on 
the ordination of the sampling site which corresponds to specific habitat as it is explained in the description of the 
study area. Variables of the abundance of the invertebrate groups and the species richness of the herbaceous 
plants had the highest eigenvalues of loading on PC1 and PC2 (Tab 2). 
 
Table 2. Loadings of variables on PC1 and PC2 used included in the PCA. Significant values of loadings are shown 
in bold font in the table.  

Variables PC 1 PC 2 PC 3 PC 4 PC 5 

Sp.r Woody plants 0.003 -0.189 0.001 0.015 -0.005 

Sp.r Grasses & Sedges -0.003 0.022 -0.024 0.010 0.017 

Sp.r Legumes 0.000 0.043 -0.013 -0.005 0.119 

Sp.r Herbs -0.028 -0.558 -0.225 0.065 0.347 

Vegetation cover in the plot (%) -0.095 0.806 -0.033 0.127 -0.370 

Sp.r Isopods 0.002 0.025 -0.005 0.003 -0.018 

Ab. Isopods 0.994 0.058 -0.002 0.068 -0.036 

Sp.r Arachnids -0.003 -0.057 -0.014 0.024 -0.221 

Ab. Arachnids -0.056 0.972 0.112 -0.152 -0.073 

Sp.r Centipedes 0.000 -0.060 -0.001 0.006 0.070 
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Ab. Centipedes -0.003 -0.058 0.068 0.015 -0.103 

Sp.r Pseudoscorpions 0.000 0.082 0.000 0.009 0.037 

Ab. Pseudoscorpions 0.007 0.794 0.115 0.125 0.444 

Sp.r Coleoptera 0.002 -0.018 0.104 -0.036 -0.158 

Ab. Coleoptera 0.592 -0.062 -0.002 -0.106 0.005 

Sp. r - Species richness; Ab. - Abundance 

 
In PCA the first three PC with eigenvalues greater than 20 explained 82.3% of the variation of the diversity of the 
vegetation and habitat-specific invertebrates in the surveyed sites of the study area, with the first two accounting 
for 77.5% (Fig. 3). 

 
Figure 3. scheme of the ordination of the diversity of the surveyed sites based on the PCA of the abundance data 
 
Grouping of the vegetation and invertebrate diversity of the surveyed plots based on both ordination and cluster 
analysis has clearly separated the diversity of the natural and degraded habitats (Fig. 3, 4). Ordination based on 
PCA separated the abundance of the studied groups ofinvertebrates in general of the sites surveyed on the recent 
(Site 2) and abandoned (Site 7) quarries from the rest of the surveyed sites showing that there is invertebrates 
lowest abundance on these two sites. 
Site 4 which was surveyed in the almond garden is also separated from the major cluster on the ordination scheme 
formed by the sites surveyed in the natural habitats however the reason for its separation is better explained on 
the chart of the cluster analysis (Fig. 4) which shows that the similarity of the diversity of sites 2, 4 and 7 with the 
diversity of all surveyed sites is higher than it is in the case of the rest of the four other sites. It means that the sites 
surveyed in rural and degraded habitats are distributed by the trivial taxa shared by most of the surveyed sites. 
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Figure 4. results of the cluster analysis showing the similarity of the diversity between surveyed sites based on the 
incidence data. 
 
Table 3. Results of correlation analysis. Significant relations between vegetation and invertebrate groups are sown 
in bold font and plant vs. plant and invertebrate vs. invertebrate relations in blue font in the table 

  SP.R_W

oody  

SP.R_Gra

s/sedg 

SP.R_

Leg 

SP.R_

Herbs 

Ve

g. 

cov

er 

SP.R

_Iso 

Ab_

Iso 

SP.R_Ar

achn 

Ab_Ar

achn 

SP.R_

Cent 

Ab_C

ent 

SP.R_Ps

eud-

scorp. 

Ab_ 

Pse

ud-

scor

p. 

SP.R_

Cole 

Ab_

Cole 

SP.R_Wo

ody  

1.00                             

SP.R_Gra

s/sedg 

-0.75 1.00                           

SP.R_Leg 0.25 0.65 1.00                         

SP.R_Her

bs 

0.66 -0.82 0.64 1.00                       

Veg. 

cover 

0.14 0.55 0.60 0.44 1.0

0 

                    

SP.R_Iso -0.20 0.14 -0.13 0.00 -

0.2

1 

1.00                   

Ab_Iso -0.23 -0.36 -0.58 -0.44 -

0.8

5 

0.65 1.00                 
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SP.R_Ara

chn 

0.10 0.20 -0.18 0.44 0.3

5 

0.22 -

0.21 

1.00               

Ab_Arac

hn 

0.11 0.39 -0.03 0.32 0.4

8 

0.17 -

0.17 

0.61 1.00             

SP.R_Cen

t 

0.39 0.49 0.46 0.70 0.6

6 

-0.51 -

0.77 

0.45 0.57 1.00           

Ab_Cent -0.21 -0.16 -0.10 -0.11 0.6

0 

-0.54 -

0.64 

0.37 0.52 0.59 1.00         

SP.R_Pse

ud-scorp. 

-0.12 0.38 0.13 0.26 0.7

3 

0.36 -

0.32 

0.68 0.79 0.38 0.50 1.00       

Ab_ 

Pseud-

scorp. 

-0.17 0.20 -0.06 0.02 0.5

4 

0.16 -

0.18 

0.43 0.92 0.40 0.63 0.83 1.00     

SP.R_Col

e 

-0.44 -0.76 -0.80 -0.83 -

0.2

6 

-0.24 0.16 -0.02 -0.10 -0.36 0.46 -0.09 0.10 1.00   

Ab_Cole -0.52 -0.72 -0.70 -0.80 -

0.1

3 

-0.31 0.07 -0.05 0.10 -0.18 0.63 0.02 0.33 0.94 1.00 

Correlation analysis revealed some significant but uncertain connections between studied groups of plants and 
invertebrates. In the revealed relations combination of plant- invertebrate relations can be assumed more logical 
than the other possible two (plant-plant, invertebrate- invertebrate) combinations of relation. General relations that 
can be drawn based on the results of the analysis (Tab. 3) are:  
• The abundance of isopods decreases with the growth of species richness of legumes and the increase of 
the vegetation cover;  
• The species richness of centipedes increases with the growth of the species richness of herbs and 
vegetation cover;  
• The increase in land cover also positively affects the increase of the species richness of the pseudo-
scorpions;  
• Species richness and abundance of beetles decrease with the growth of the species richness of grasses, 
herbs, and legumes;  
• Species richness of the grasses decreases with the growth of species richness of the woody plants;  
• Species richness and abundance of centipedes are decreasing with the increase of the abundance of the 
isopods and etc.  
In conclusion, it can be assumed that all revealed dependences in a correlation analysis are speculative because 
of the small spatial scale of the study. 
 
Discussion 
Investigations planned by the project objectives enriched with new data Saskhori quarry and its adjacent territories. 
We would like to mention that before our investigations only oribatid mites (51 species) were studied in the territory 
of this quarry (Murvanidze et. al. 2018). Mites, springtails, spiders, false scorpions, harvestmen, myriapods, 
isopods, beetles were investigated in Saskhori quarry and adjacent territories and their annotated lists are in the 
preparation process; Isopod - Chaetophiloscia hastata was recorded for the first time and one species of 

collembola - Orchesella cf. cincta is new for Science. Besides, three oribatid mite species- Lucoppia burrowsi, 
Microzetorchestes emeryi, Nothrus parvus were recorded in Saskhori Quarry for the first time.  
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Based on collected materials collections of animal groups were created. Faunistic and ecological research in a 
newly established quarry is a good start for permanent monitoring of the restoration processes in quarry. Project 
results are useful for taxonomists, soil zoologists, conservation biologists, ecologists and managers, working on 
environmental protection in “HeidelbergCement” company. Project results will be published in the relevant peer-
reviewed journals. 
The results of our study clearly demonstrate that the degraded landscapes of the Saskhori limestone quarry are 
less abundant and hold a smaller richness of plants and invertebrates than the natural, yet untough habitats in the 
adjacent areas of the quarry. The cluster analysis based on the Jaccard similarity coefficient indicated that sites 
2, 7, degraded by limestone mining, and site 4, surveyed in the almond garden located near the quarry, hold less 
unique diversity of the plants and habitat-specific invertebrates than the sites surveyed on the unaffected areas of 
the quarry. Results of correlation analysis revealed some logical relations between the studied groups of 
invertebrates and plants. These relations are presumably uncertain due to the small spatial scale of the study 
however, they can serve as primitive but interesting hypotheses to test in further studies. The findings of our study 
helped us to develop two basic and generalized recommendations focused on the maintenance of the sustainability 
of biodiversity in the surroundings of the Saskhori limestone quarry and the improvement of the habitat quality in 
the degraded landscapes of the cement mining quarry: our desc research which was based on the review of the 
literary sources indicated that the study area is located in the semiarid zone carrying increased risks of the 
occurrence of wildfires in the warm season of the year. Also, the territory of the study focus is surrounded by eco-
corridors of transboundary importance and priority conservation areas one of which already has the status of the 
accepted site of the Emerald Network in Georgia, For these reasons, it is highly recommended for the 
administration of the HeidelbergCement to avoid supporting public or touristic activities which can gather groups 
of people in the surroundings of the village Saskhori in the summer seasons as it contains additional risks of the 
wildlife disturbance its local extinction; A study of the vegetation and invertebrate diversity of site 7 located on the 
territory (used as the soil tailing place taken from Kavtiskhevi limestone quarry 4 years ago) of the quarry leads us 
to the conclusion that habitat destructed by limestone mining can naturally regenerate over time. However, in the 
starting stage of habitat development or the first succession of the formation of the plant community, such 
degraded landscapes become abundant in invasive, pioneer, or rural plants. One of the easy and tested ways to 
artificially improve the quality of such habitats is to form patches of grasslands on the modified landscape. Grasses 
(Poaceae family) and some sedges (Cyperaceae family) are tussock-producing plants and easily compete with 
herbaceous plants in various landscapes and suppress the distribution of the large populations of the invasive and 
rural plant species. 
 
Final conclusions  
 
Based on our investigations in Saskhori quarry and adjacent territories we registered 124 species of the 
invertebrates of which 17 taxa were belonging to the group of spiders; 8-8 to the centipedes and millipedes, 26 to 
the beetles, 4-4 to the isopods and false scorpions, 2- to harvestmen; 45 to oribatid mites and 10 – to collembolans. 
127 species of plants were recorded in the studied territories, of which 18 species belong to woody plant, 14 – to 
grasses, 2 – to sedges, 8 – to legumes and 85 – to herbs. (see Annex 1). 
The results of PCA showed that the abundance of each individual invertebrate group had the most powerful effect 
on the ordination of the sampling site which corresponds to specific habitat as it is explained in the description of 
the study area. Grouping of the vegetation and invertebrate diversity of the surveyed plots based on both ordination 
and cluster analysis has clearly separated the diversity of the natural and degraded habitats. Correlation analysis 
revealed some significant but uncertain connections between studied groups of plants and invertebrates. The 
results of our study clearly demonstrate that the degraded landscapes of the Saskhori limestone quarry are less 
abundant and hold a smaller richness of plants and invertebrates than the natural, yet untough habitats in the 
adjacent areas of the quarry. 
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To be kept and filled in at the end of your report 
Project tags (select all appropriate): 
This will be use to classify your project in the project archive (that is also available online) 
 

 
Project focus: 

☐Beyond quarry borders 

☒Biodiversity management 

☐Cooperation programmes 

☐Connecting with local communities 

☒Education and Raising awareness 

☐Invasive species 

☐Landscape management  

☐Pollination 

☐Rehabilitation & habitat research 

☒Scientific research 

☐Soil management 

☒Species research 

☐Student class project 

☐Urban ecology 

☐Water management 

 
Flora: 

☐Trees & shrubs   

☐Ferns   

☒Flowering plants   

☐Fungi   

☐Mosses and liverworts 

 
Fauna: 

☐Amphibians  

☐Birds   

☒Insects   

☐Fish   

☐Mammals   

☐Reptiles   

☒Other invertebrates 

☐Other insects   

☐Other species 

 
Habitat: 

☒Artificial / cultivated land 

☐Cave   

☐Coastal  

☒Grassland 

☐Human settlement   

☒Open areas of rocky grounds 

☐Recreational areas   

☐Sandy and rocky habitat 

☐Screes   

☒Shrub & groves   

☒Soil   

☐Wander biotopes 

☐Water bodies (flowing, standing)   

☐Wetland 

☐Woodland 

 

 
Stakeholders: 

☐Authorities   

☐Local community   

☒NGOs   

☒Schools 

☒Universities 

 

 
 
 
 
 


