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Sandra Škrivanj (3)
(1) Institute Rud̄er Bošković, Division for marine and environmental research, Zagreb, Croatia (francis@irb.hr), (2) Centre of
Excellence in Environmental Chemistry and Engineering – ICTM, University of Belgrade, Njegoševa 12, 11000 Belgrade,
Serbia (ssakan@chem.bg.ac.rs; dragadj@chem.bg.ac.rs; amzelic@chem.bg.ac.rs) , (3) Faculty of Chemistry, University of
Belgrade, Studentski trg 12–16, 11000 Belgrade, Serbia (sandra_skrivanj@chem.bg.ac.rs)

Vlasina is a beautiful plateau in the south-east of Serbia. It is a natural protected area, known due to unspoiled
nature, clean springs and Vlasina Lake, which is the largest artificial lake in Serbia, located at 1.213 m a.s.l.
Vlasina River has its spring under the Vlasina Lake dam and it is about 70 km long tributary of South Morava
River. Because of its location in a sparsely inhabited mountain region and because of lack of industrial pollutants
in this area, Vlasina is considered to be one of the cleanest Serbian rivers.
We aim to introduce the relatively new, fast and cheap method of magnetic susceptibility (MS) in environmental
research in Serbia, in addition to usually used geochemical and mineralogical methods. Until recently MS mea-
surements have not been used for this purpose in the broader region around Serbia, e.g. first such measurements in
Croatia were performed by Frančišković-Bilinski (2008) on the samples from Kupa River watershed.
Measured MS values in Vlasina samples are mostly very low, with several locations where values are a bit higher;
they range from 0.02 x 10-3 to 1.113 x 10-3 SI units.
Statistical boxplot analysis of anomalies has shown that 3 extremes (anomalies of higher degree) and 1 outlier
(anomaly of lower degree) exist.
Correlation analysis between MS and measured chemical elements has shown that strong correlations do not
exist. From that it could be concluded that in Vlasina samples there is no significant anthropogenic influence. In
the case of Vlasina strongest correlation was observed with Mo (0.43), then with Ag (0.29). Correlations > 0.10
are determined between MS and following elements: Zn (0.17); Cu (0.12); Pb (0.17); Ba (0.13); Mn (0.10); Ti
(0.20); V (0.21); In (0.16); Sn (0.16); Tm (0.10); Lu (0.12); Hg (0.16); Bi (0.13); Th (0.15) and U (0.24). Those
correlations support our hypothesis about natural (geogene) origin of those elements from metamorphic rocks,
which prevail in this region.
Q-mode cluster analysis was also performed. It also supports our claim that in Vlasina region there is no significant
anthropogenic influence. Cluster 1 from Vlasina is correlated with carbonates, as mean Ca value in this cluster
is 8 times higher than in Cluster 2. Cluster 1 contains samples from 4 locations, which are located in the area
where carbonate rocks (mainly limestones) are present. On those locations also statistical anomalies of Ca were
found using boxplot method. In this carbonate cluster concentrations of majority of heavy metals are lower than in
Cluster 2, also MS value is lower, what is due to the fact that in carbonates metal concentrations are naturally lower.
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