
 DOI: 10.2478/cdem-2022-0006 CHEM DIDACT ECOL METROL. 2022;27(1-2):53-78 

Maria WACŁAWEK1, Paweł ŚWISŁOWSKI2 and Małgorzata RAJFUR2*  

THE BIOLOGICAL MONITORING AS A SOURCE  
OF INFORMATION ON ENVIRONMENTAL POLLUTION  

WITH HEAVY METALS 

Abstract: The influence of environmental pollution on living organisms has been known for a long time, but it 
was not until the second half of the twentieth century that methodical studies on the influence of anthropopressure 
on changes in ecosystems began. Living organisms began to be used as biological indicators of environmental 
pollution. Cyclical and quantitative studies of pollutant concentrations in bioaccumulators have become the basis 
of modern biological monitoring (biomonitoring) of environmental pollution. Biomonitoring studies are carried 
out with the passive method (passive biomonitoring), in which living organisms occurring in their natural 
environment are analysed, and with active methods (active biomonitoring), in which, for example, plants living in 
the environment with low pollution are transferred and displayed in more polluted ecosystems e.g. heavy metals. 
The analysis of trace elements, including heavy metals accumulated in algae, mosses and lichens used in 
biological monitoring provides a lot of information on, among others concentration and origin of pollutants and 
the directions of their spread. Biomonitoring is used to assess the level of contamination of selected ecosystems, as 
well as the impact of individual emitters on the environment. An important element in determining the 
concentrations of trace elements in biological material used in biomonitoring is the proper planning of the 
experiment, taking into account, among others: methods of collecting or exposing samples, selection of analytical 
methods and methods of evaluation and interpretation of results. The aim of the presented long-term research, 
conducted by the Research Team of the Institute of Biology of the University of Opole, was to show that analytical 
techniques using biota samples can provide reliable data on the past, present and future state of the environment. 
However, it should be remembered that in order for the results of biomonitoring studies to be reliable and 
comparable, the applied research methodologies should be consistent and repeatable. In the presented research, 
Palmaria palmata and Spirogyra sp. algae, Pleurozium schreberi mosses, Hypogymnia physodes and bark of 
deciduous trees were used. In samples of biological material by the method of atomic absorption spectrometry, the 
concentrations of heavy metals, including Ni, Cu, Zn, Cd and Pb, were determined. On the basis of the conducted 
research, it was unequivocally stated that the biomonitoring methods are a good complement to the classic 
methods of environmental quality assessment. The analysis of the elements accumulated in the biological material 
provides us with information about the quality of the examined ecosystems, the introduced pollutants and their 
potential sources. This information allows for the introduction of effective measures to improve the quality of the 
environment. 
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