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The present scientific project integrates comple-
mentary research and assessment approaches from 
the fields of landscape ecology and landscape geo-
chemistry. Its aim is to evaluate the ecogeochemi-
cal condition of landscapes and its relationship to 
anthropogenic transformations within the Arda 
River basin (main river and tributaries). Particular 
emphasis is placed on areas hosting ore deposits of 
metallic minerals. The objective is pursued through 
the determination of the mineralogical and chemical 
composition of soil samples and bottom sediments 
collected in the vicinity of mining centers and ore 
deposits throughout the basin. This approach ena-
bles the assessment of contamination resulting not 
only from the principal ore minerals (pyrite, sphal-
erite, galena, and chalcopyrite), but also from the 
harmful trace elements associated with them.

In accordance with this aim, the study focuses 
on the catchments of tributary rivers such as the El-
hovska, Ribnitsa, Madanska, Erma reka, and Kru-
movitsa rivers, as well as small tributaries in the 
area of the town of Madzharovo, together with the 
main course of the Arda River. The investigation 
targets heavy metals and metalloids including Cu, 
Zn, Pb, Cd, Mn, Co, Ni, Cr, and As.

Based on a preliminary review of literature and 
archival sources, key river sections situated near 
mining operations and ore deposits have been iden-

tified. During the fieldwork phase, mapping and 
sampling are carried out at designated points and 
along landscape–geochemical profiles of soils (in-
dividual genetic horizons), bottom sediments (5–
10 cm depth), water (pH, EC, TDS, temperature), 
and vegetation (leaves and above-ground herba-
ceous biomass). This is followed by chemical-ana-
lytical (ICP-OES) and X-ray diffraction analyses of 
the soil and sediment samples. Subsequent mathe-
matical and statistical processing of the data will en-
able an assessment of the degree of contamination 
and the extent of anthropogenic landscape modifi-
cation within the studied portion of the Arda River 
basin. The project is expected to generate new sci-
entific information on contaminant levels in bottom 
sediments across the examined catchments. These 
findings will contribute to the broader body of re-
search and publications focused on environmental 
assessment, particularly in regions with active or 
abandoned mining activities.
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