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TECHNOLOGICAL MAP OF THE STARUNSKY GEODYNAMIC 

LANDFILL ON THE PRYCARPATHIA  

 
Abstract. Staruniaôs Geodynamic Landfill is an area of 60 hectares of the geological 

monument of nature of the national significance ñStaruniaò ï the world-famous 

location of the Pleistocene mammoth fauna and four hairy rhinos. The first findings 

of the mummified carcasses of animals of the so-called mammoth fauna were found 

at a depth of 12 m at the mine (mine) for the extraction of ozokerite near the village. 

The old town of Bohorodchany district, Ivano-Frankivsk region, 1907 Scholars of 

Krakow and Lviv appreciated these unique discoveries enough and published a 

number of articles and a monograph in 1914. In 1929, an expedition of the Skill 

Academy from Krakow found the remains of three more hairy rhinos at a mine depth 

of 17 m. Numerous bones of small vertebrates (rodents), shell remains, numerous 

species of insects, beetles, parasitic worms, bedbugs, butterflies, spiders, snails, 

vascular plants, midges, seeds and branches of dwarf birch, alder and other flora 

were also collected. Polish scientists have organized comprehensive studies of fauna 

and flora, partly their results were published in articles, but the Second World War 

halted this process. It is important to note that Staruniaôs findings intensified the 

comprehensive study of stratigraphy, paleontology, paleogeography, 

geochronology, and other aspects of the Quaternary ï the quartet. It should be 

recalled that in 1932, in Leningrad, the International Geological Congress 

established INQUA ï the International Union for the Study of the Quaternary. But 

the basic methodological foundations of this study were laid on the materials of 

Elder. 

Keywords: geological monument of nature; environmental monitoring; geological 

environment; mammoth; rhino; techno-geological map; technosphere 
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ʇʆʃɯɻʆʅʋ ʅɸ ʇʈʀʂɸʈʇɸʊʊɯ 

 
ɸʥʦʪʘʮʽʷ. ʉʪʘʨʫʥʩʴʢʠʡ ʛʝʦʜʠʥʘʤʽʯʥʠʡ ʧʦʣʽʛʦʥ ï ʮʝ ʪʝʨʠʪʦʨʽʷ ʧʣʦʱʝʶ 60 ʛʘ 

ʛʝʦʣʦʛʽʯʥʦʾ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ çʉʪʘʨʫʥʷè ï 

ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʝ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʧʣʝʡʩʪʦʮʝʥʦʚʦʾ ʬʘʫʥʠ ʤʘʤʦʥʪʘ ʪʘ 

ʯʦʪʠʨʴʦʭ ʚʦʣʦʭʘʪʠʭ ʥʦʩʦʨʦʛʽʚ. ʇʝʨʰʽ ʟʥʘʭʽʜʢʠ ʤʫʤʽʬʽʢʦʚʘʥʠʭ ʪʫʰ ʪʚʘʨʠʥ 

ʪʘʢ ʟʚʘʥʦʾ ʤʘʤʦʥʪʦʚʦʾ ʬʘʫʥʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘ ʛʣʠʙʠʥʽ 12 ʤ ʧʨʠ ʧʨʦʭʦʜʮʽ 

ʢʦʧʘʣʴʥʽ (ʰʘʭʪʠ) ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʦʟʦʢʝʨʠʪʫ ʙʽʣʷ ʩ. ʉʪʘʨʫʥʽ ɹʦʛʦʨʦʜʯʘʥʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 1907 ʨʦʮʽ. ɺʯʝʥʽ ʂʨʘʢʦʚʘ ʽ ʃʴʚʦʚʘ 

ʜʦʩʪʘʪʥʴʦ ʦʮʽʥʠʣʠ ʮʽ ʫʥʽʢʘʣʴʥʽ ʚʽʜʢʨʠʪʪʷ ʽ ʦʧʫʙʣʽʢʫʚʘʣʠ ʨʷʜ ʩʪʘʪʝʡ ʪʘ 

ʤʦʥʦʛʨʘʬʽʶ ʫ 1914 ʨ. ʋ 1929 ʨ. ʝʢʩʧʝʜʠʮʽʷ ɸʢʘʜʝʤʽʾ ɺʤʽʥʥʷ iʟ ʂʨʘʢʦʚʘ ʧʨʠ 

ʧʨʦʭʦʜʮʽ ʢʦʧʘʣʴʥʽ ʥʘ ʛʣʠʙʠʥʽ 17 ʤ ʟʥʘʡʰʣʘ ʨʝʰʪʢʠ ʱʝ 3 ʚʦʣʦʭʘʪʠʭ ʥʦʩʦʨʦʛʽʚ. 

ɹʫʣʠ ʟʽʙʨʘʥʽ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʢʽʩʪʢʠ ʤʘʣʠʭ ʭʨʝʙʝʪʥʠʭ (ʛʨʠʟʫʥʽʚ), ʨʝʰʪʢʠ 

ʤʫʰʣʽ, ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʢʦʤʘʭ, ʞʫʢʽʚ, ʧʘʨʘʟʠʪʠʯʥʠʭ ʭʨʦʙʘʢʽʚ, ʙʣʦʱʠʮʴ, 

ʤʝʪʝʣʠʢʽʚ, ʧʘʚʫʢʽʚ, ʩʣʠʤʘʢʽʚ, ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ, ʤʦʰʦʢ, ʥʘʩʽʥʥʷ ʽ ʛʽʣʦʢ 

ʢʘʨʣʠʢʦʚʦʾ ʙʝʨʝʟʠ, ʚʽʣʴʭʠ ʪʘ ʽʥʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʫʥʜʨʦʚʦʾ ʬʣʦʨʠ. ʇʦʣʴʩʴʢʽ 

ʚʯʝʥʽ ʦʨʛʘʥʽʟʫʚʘʣʠ ʢʦʤʧʣʝʢʩʥʽ ʚʠʚʯʝʥʥʷ ʬʘʫʥʠ ʽ ʬʣʦʨʠ, ʯʘʩʪʢʦʚʦ ʾʭ ʨʝʟʫʣʴʪʘʪʠ 

ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʪʘʪʪʷʭ, ʘʣʝ ɼʨʫʛʘ ʩʚʽʪʦʚʘ ʚʽʡʥʘ ʧʨʠʟʫʧʠʥʠʣʘ ʮʝʡ ʧʨʦʮʝʩ. 

ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʉʪʘʨʫʥʩʴʢʽ ʟʥʘʭʽʜʢʠ ʽʥʪʝʥʩʠʬʽʢʫʚʘʣʠ ʚʩʝʙʽʯʥʝ 

ʚʠʚʯʝʥʥʷ ʩʪʨʘʪʠʛʨʘʬʽʾ, ʧʘʣʝʦʥʪʦʣʦʛʽʾ, ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ, ʛʝʦʭʨʦʥʦʣʦʛʽʾ ʪʘ 

ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ ï ʢʚʘʨʪʝʪʫ. ɺʘʨʪʦ ʥʘʛʘʜʘʪʠ, ʱʦ ʫ 

1932 ʨʦʮʽ ʄʽʞʥʘʨʦʜʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʢʦʥʛʨʝc ʟʘʩʥʫʚʘʚ INQUA ï ʄʽʞʥʘʨʦʜʥʠʡ 

ʩʦʶʟ ʟ ʚʠʚʯʝʥʥʷ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ. ɸʣʝ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʮʴʦʛʦ 

ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʥʘ ʤʘʪʝʨʽʘʣʘʭ ʉʪʘʨʫʥʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʦʣʦʛʽʯʥʘ ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ; ʤʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ; 

ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ; ʤʘʤʦʥʪ; ʥʦʩʦʨʽʛ; ʪʝʭʥʦʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ; ʪʝʭʥʦʩʬʝʨʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ 

 

ʇʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʢʘʪʝʛʦʨʽʡ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ: 

ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ, ʟʘʢʘʟʥʠʢʠ, ʨʝʛʽʦʥʘʣʴʥʽ ʣʘʥʜʰʘʬʪʥʽ ʧʘʨʢʠ, ʥʘʮʽʦʥʘʣʴʥʽ 

ʧʨʠʨʦʜʥ ̔ʧʘʨʢʠ, ʧʨʠʨʦʜʥʽ ʪʘ ʙʽʦʩʬʝʨʥʽ ʟʘʧʦʚʽʜʥʠʢʠ [4]. ʆʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʾʭ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʧʣʦʱʽ ʦʙôʻʢʪʽʚ ʪʘ 

ʪʝʨʠʪʦʨʽʡ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʥʫʚʘʪʠ ʤʝʪʦʜʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʠʡ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʽ ʧʦʩʪʘʥʦʚʘʤʠ 

ʂʘʙʽʥʝʪʫ ʤʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʤʠ ʜʠʨʝʢʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [1ï3]. ɼʣʷ 

ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʢʘʪʝʛʦʨʽʾ çʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠè, ʱʦ ʤʘʶʪʴ, 

ʷʢ ʧʨʘʚʠʣʦ, ʥʝʟʥʘʯʥʫ ʧʣʦʱʫ, ʧʨʦʮʝʜʫʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʧʝʨʰʝ ï 

ʥʘ ʧʨʠʢʣʘʜʽ ʛʝʦʣʦʛʽʯʥʦʾ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

çʉʪʘʨʫʥʽè. ɯ ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʪʝʭʥʦʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʷʢ ʦʩʥʦʚʘ 

ʛʝʦʝʢʦʣʦʛʽʯʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʩʠʩʪʝʤʠ.  

 

ɯʟ ʽʩʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 

 

ʇʽʩʣʷ ʧʝʨʰʠʭ ʟʥʘʭʽʜʦʢ ʤʘʤʦʥʪʦʚʦʾ ʬʘʫʥʠ ʫ 1907 ʪʘ 1929 ʨʨ. [9] ʚʠʚʯʝʥʥʷ 

ʉʪʘʨʫʥʽ ʚʽʜʙʫʚʘʣʦʩʴ ʟ ʚʝʣʠʢʠʤʠ ʧʝʨʝʨʚʘʤʠ [14, 15].  
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ʋ ʧʝʨʽʦʜ ʤʽʞ ʇʝʨʰʦʶ ʽ ɼʨʫʛʦʶ ʩʚʽʪʦʚʠʤʠ ʚʽʡʥʘʤʠ, ʘ ʪʘʢʦʞ ʫ ʧʽʩʣʷʚʦʻʥʥʽ 

1945ï1969 ʨʨ. ʥʘ ʪʝʨʝʥʘʭ ʉʪʘʨʫʥʽ ʽ ʩʫʩʽʜʥʽʭ ʧʣʦʱʘʭ ʨʦʟʚʽʜʫʚʘʣʠʩʴ ʨʦʜʦʚʠʱʘ 

ʦʟʦʢʝʨʠʪʫ (ʉʪʘʨʫʥʩʴʢʝ ʪʘ ɼʟʚʠʥʷʮʴʢʝ), ʷʢʽ ʧʨʦʜʦʚʞʫʚʘʣʠ ʨʦʟʨʦʙʣʷʪʠʩʴ, 

ʧʨʦʚʦʜʠʣʠʩʴ ʽʥʪʝʥʩʠʚʥʽ ʧʦʰʫʢʠ ʥʘʬʪʠ, ʘʣʝ ʾʾ ʨʦʜʦʚʠʱʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʫ 

ʢʫʧʦʣʽ ʉʪʘʨʫʥʩʴʢʦʾ ʩʢʣʘʜʢʠ, ʚʠʷʚʠʣʠʩʴ ʟʘʥʘʜʪʦ ʤʘʣʠʤʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ [1]. 

ʋ ʙʝʨʝʟʥʽ 1977 ʨ. ʧʽʩʣʷ ʟʝʤʣʝʪʨʫʩʫ ʫ ʛʦʨʘʭ ɺʨʘʥʯʘ (ʈʫʤʫʥʽʷ) ʥʘ 

ʦʟʦʢʝʨʠʪʦʚʦʤʫ ʨʦʜʦʚʠʱʽ ʚʠʥʠʢ ʧʝʨʰʠʡ ʽ ʧʦʢʠ ʱʦ ʻʜʠʥʠʡ ʫ ʂʘʨʧʘʪʘʭ 

ʛʨʷʟʴʦʚʠʡ ʚʫʣʢʘʥ, ʷʢʠʡ ʜʦʜʘʚ ʉʪʘʨʫʥʩʴʢʦʤʫ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦʤʫ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʶ ʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʨʦʬʝʩʦʨʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʜʦʢʪʦʨʠ ʛʝʦʣʦʛʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅʘʜʽʷ 

ʍʨʠʩʘʥʬʽʚʥʘ ɹʽʣʦʫʩ ʪʘ ɺʝʥʽʘʤʽʥ ʄʠʭʘʡʣʦʚʠʯ ʂʣʷʨʦʚʩʴʢʠʡ [3] ʚʠʚʯʘʣʠ ʧʨʦʷʚʠ 

ʛʨʷʟʴʦʚʦʛʦ ʚʫʣʢʘʥʽʟʤʫ ʥʘ ʉʪʘʨʫʥʽ ʧʨʦʪʷʛʦʤ 1977ï1988 ʨʨ. ɰʭʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʩʧʨʠʷʣʠ ʨʝʻʩʪʨʘʮʽʾ ʮʽʻʾ ʜʽʣʷʥʢʠ ʧʣʦʱʝʶ 60 ʛʘ ʷʢ ʛʝʦʣʦʛʽʯʥʦʾ ʧʘʤôʷʪʢʠ 

ʧʨʠʨʦʜʠ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʽʜ ʥʘʟʚʦʶ çʉʪʘʨʫʥʷè, ʱʦ 

ʦʭʦʨʦʥʷʻʪʴʩʷ ʤʽʩʮʝʚʦʶ ʚʣʘʜʦʶ. ɻʝʦʣʦʛʽʯʥʫ ʧʘʤôʷʪʢʫ ʧʨʠʨʦʜʠ çʉʪʘʨʫʥʷè 

ʩʪʚʦʨʝʥʦ ʧʦʩʪʘʥʦʚʘʤʠ ʈʘʜʠ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʩʴʢʦʾ ʈʉʈ ʚʽʜ 21 ʙʝʨʝʟʥʷ 1984 

ʨʦʢʫ ˉ 139 ʪʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 12 ʞʦʚʪʥʷ 1992 ʨʦʢʫ ˉ 583,  

ʘ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʧʘʤôʷʪʢʫ ʟʘʪʚʝʨʜʞʝʥʦ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 11 ʣʠʩʪʦʧʘʜʘ 2014 ʨʦʢʫ ˉ 360. 

ʋ 1977ï1980 ʨʨ. ʜʦ ʚʠʚʯʝʥʥʷ ʉʪʘʨʫʥʽ ʜʦʣʫʯʠʣʠʩʴ ʛʝʦʣʦʛʠ ʆ. ʄ. ɸʜʘʤʝʥʢʦ, 

ʆ. ʈ. ʉʪʝʣʴʤʘʭ, ɻ. ɼ. ʉʪʝʣʴʤʘʭʦʚʠʯ, ʅ. ʄ. ʐʝʚʯʫʢ, ɺ. ɺ. ʂʦʣʻʥʯʝʥʢʦ ʪʘ ʽʥʰʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʛʝʦʣʦʛʽʾ ɯʌʅʊʋʅɻ [1, 2]. ɼʦ ʥʠʭ ʧʨʠʻʜʥʘʣʠʩʴ 

ʧʘʣʝʦʥʪʦʣʦʛʠ ʇʨʠʨʦʜʦʟʥʘʚʯʦʛʦ ʤʫʟʝʶ ɸʅ ʋʢʨʘʾʥʠ (ʤ. ʃʴʚʽʚ) ɼ. ʄ. ɼʨʘʛʘʥʪ ʪʘ 

ʽʥʰʽ [12]. ʋ ʪʦʡ ʞʝ ʧʝʨʽʦʜ ʘʨʭʝʦʣʦʛ ɯʥʩʪʠʪʫʪʫ ʫʢʨʘʾʥʦʟʥʘʚʩʪʚʘ 

iʤ. I. ʂʨʝʧ'ʷʢʝʚʠʯʘ ɸʅ ʋʢʨʘʾʥʠ ʃʝʦʥʽʜ ɻʝʦʨʛʽʡʦʚʠʯ ʄʘʮʢʝʚʠʡ ʨʘʟʦʤ ʟ 

ʘʨʭʝʦʣʦʛʘʤʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ iʤ. ɺ. ʉʪʝʬʘʥʠʢʘ 

ɹ. ɸ. ɺʘʩʠʣʝʥʢʦʤ ʪʘ I. ʊ. ʂʦʯʢʽʥʠʤ ʧʨʦʚʝʣʠ ʨʦʟʢʦʧʢʠ ʥʘʚʢʦʣʦ ʉʪʘʨʫʥʽ. ɹʫʣʦ 

ʚʠʷʚʣʝʥʦ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʩʪʦʷʥʦʢ ʜʘʚʥʴʦʾ ʣʶʜʠʥʠ ʝʧʦʭ ʧʽʟʥʴʦʛʦ ʧʘʣʝʦʣʽʪʫ, 

ʤʝʟʦʣʽʪʫ ʪʘ ʥʝʦʣʽʪʫ [5]. ʎʝ ʙʫʣʠ ʩʪʦʷʥʢʠ ʥʘʰʠʭ ʧʨʝʜʢʽʚ ï ʢʨʦʤʘʥʴʡʦʥʮʽʚ, ʱʦ ʫ 

ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʚʞʝ ʜʦʩʷʛʣʠ ʨʽʚʥʷ Homo sapiens ï ʣʶʜʠʥʠ ʨʦʟʫʤʥʦʾ. ɺʘʨʪʦ 

ʟʛʘʜʘʪʠ, ʱʦ ʫ 1914 ʨ. ʧʨʦʬʝʩʦʨ ʄ. ʃʦʤʥʽʮʴʢʠʡ ʧʠʩʘʚ ʧʨʦ ʢʨʫʛʣʠʡ ʦʪʚʽʨ ʫ 

ʯʝʨʝʧʽ ʚʦʣʦʭʘʪʦʛʦ ʥʦʩʦʨʦʛʘ, ʧʦʨʫʯ ʟ ̫ʢʠʤ ʙʫʚ ʟʥʘʡʜʝʥʠʡ ʫʣʘʤʦʢ ʜʝʨʝʚ'ʷʥʦʛʦ 

ʩʧʠʩʘ iʟ ʟʘʛʦʩʪʨʝʥʠʤ ʢʽʥʮʝʤ. 

ʋ 1988ï1989 pp. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʥʘʬʪʠ i ʛʘʟʫ ʚʧʝʨʰʝ ʦʬʽʮʽʡʥʦ 

ʦʨʛʘʥʽʟʫʚʘʚ ʥʘ ʉʪʘʨʫʥʩʴʢʦʤʫ ʛʨʷʟʴʦʚʦʤʫ ʚʫʣʢʘʥʽ ʜʝʨʞʙʶʜʞʝʪʥʽ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ ʟʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ i ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʆ. ʄ. ɸʜʘʤʝʥʢʘ. ɹʝʟʧʦʩʝʨʝʜʥʽʤʠ ʚʠʢʦʥʘʚʮʷʤʠ ʪʝʤʠ ʙʫʣʠ 

ʆ. ʈ. ʉʪʝʣʴʤʘʭ, ʃ. ʄ. ʄʠʭʘʣʴʩʴʢʘ, I. ʈ. ʄʠʭʘʡʣʶʢ ʪʘ ʽʥʰʽ ʧʨʘʮʽʚʥʠʢʠ ʢʘʬʝʜʨʠ 

ʟʘʛʘʣʴʥʦʾ ʛʝʦʣʦʛʽʾ (ʟ 1989 ʨ. ï ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʛʝʦʣʦʛʽʾ). Kpiʤ ʜʦʩʣʽʜʞʝʥʴ 

ʜʠʥʘʤʽʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʷʟʴʦʚʦʛʦ ʚʫʣʢʘʥʫ, ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʜʝʪʘʣʴʥʘ 

ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ ʤʘʩʰʪʘʙʫ 1:10 000 (ʢʘʬʝʜʨʘ ʽʥʞʝʥʝʨʥʦʾ ʛʝʦʜʝʟʽʾ, ʟʘʚʽʜʫʚʘʯ 

ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʦʨ ʃ. ʗ. ʉʘʡʜʘʢʦʚʩʴʢʠʡ, ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʠʢʦʥʘʚʝʮʴ ï ʢ.ʪ.ʥ., 

ʜʦʮʝʥʪ ʈ. ɻ. ʇʠʣʠʧ'ʶʢ), ʘ ʪʘʢʦʞ ʨʘʜʽʦʤʝʪʨʠʯʥʘ ʟʡʦʤʢʘ (ʢʘʬʝʜʨʘ ʛʝʦʬʽʟʠʢʠ, 

ʟʘʚʽʜʫʚʘʯ ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ɹ. ɻ. ʊʘʨʘʩʦʚ, ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʠʢʦʥʘʚʝʮʴ ï ʢ.ʛ.-ʤ.ʥ., 

ʜʦʮʝʥʪ ɺ. ʇ. ʉʪʝʧʘʥʶʢ). ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʨʘʜʽʘʮʽʾ ʫ 60 ʤʢʨ/ʛʦʜ. (ʫ 4ï5 

ʨʘʟʽʚ ʚʠʱʝ ɻɼʂ) ʟʘʬʽʢʩʦʚʘʥʽ ʙʽʣʷ ʩʚʝʨʜʣʦʚʠʥʠ çʅʘʜʽʷè, ʜʝ i ʥʠʥʽ ʛʦʨʠʪʴ ʛʘʟ [2].  

ʅʘʙʣʠʞʝʥʥʷ ʜʘʪʠ 100-ʣʽʪʥʴʦʛʦ ʶʚʽʣʝʶ (2007 ʨ.) ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ ʟʥʘʭʽʜʦʢ 

ʫ ʉʪʘʨʫʥʽ ʧʨʠʟʚʝʣʦ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʡʰʣʘ  
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ʟ ʜʨʫʢʫ ʤʦʥʦʛʨʘʬʽʷ ʢʨʘʢʽʚʩʴʢʦʛʦ ʧʨʦʬʝʩʦʨʘ ʐʪʝʬʘʥʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ 

çʉʪʘʨʫʥʷè [8]. ʇʨʝʟʠʜʝʥʪ ʧʦʣʴʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ çɻʝʦʩʬʝʨʘè ʧʨʦʬʝʩʦʨ 

ʂʨʘʢʽʚʩʴʢʦʾ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʘʢʘʜʝʤʽʾ iʤ. ʉ. ʉʪʘʰʠʮʷ ʄʘʮʝʡ ʂʦʪʘʨʙʘ 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʨʦʬʝʩʦʨʫ ʆʣʝʛʫ ɸʜʘʤʝʥʢʫ, ʷʢʠʡ yci ʨʦʢʠ (ʟ 1977 i ʜʦʥʠʥʽ) 

ʧʨʦʜʦʚʞʫʚʘʚ ʚʠʚʯʘʪʠ ʉʪʘʨʫʥʶ ʷʢ ʝʥʜʦʛʝʦʜʠʥʘʤʽʯʥʠʡ ʧʦʣʽʛʦʥ, ʨʦʟʧʦʯʘʪʠ 

ʩʧʽʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ycix ʧʨʦʮʝʩʽʚ ʥʘ ʮʴʦʤʫ ʧʦʣʽʛʦʥʽ.  

ʋ 2004 ʨ. ʙʫʣʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʜʚʽ ʫʢʨʘʾʥʩʴʢʦ-ʧʦʣʴʩʴʢʽ ʝʢʩʧʝʜʠʮʽʾ (ʧʝʨʰʘ ï ʫ 

ʪʨʘʚʥʽ, ʘ ʜʨʫʛʘ ï ʫ ʞʦʚʪʥʽ) ʟʘ ʨʘʭʫʥʦʢ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʩʚʽʪʠ i ʥʘʫʢʠ ʇʦʣʴʱʽ. ʅʘ ʞʘʣʴ, ʧʘʨʘʣʝʣʴʥʠʡ ʧʨʦʝʢʪ ʬʽʥʘʥʩʫʚʘʥʥʷ ɯʌʅʊʋʅɻ 

ʥʝ ʙʫʚ ʧʽʜʪʨʠʤʘʥʠʡ ʟ ʙʦʢʫ ʘʥʘʣʦʛʽʯʥʦʛʦ ʤʽʥʽʩʪʝʨʩʪʚʘ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʦʙʦʭ ʝʢʩʧʝʜʠʮʽʡ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ 2005 ʨ. ʫ ʢʥʠʟʽ çPolish and 

Ukrainian geological studies (2004ï2005) at Starunia ï the area of Discoveries of 

Wolly Rhinocerosesè ʟʘ ʨʝʜʘʢʮʽʻʶ ʧʨʦʬ. ʄ. ʂʦʪʘʨʙʠ [14]. ɹʫʣʠ ʚʠʩʚʽʪʣʝʥʽ 

ʧʠʪʘʥʥʷ ʽʩʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʉʪʘʨʫʥʽ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʢʦʣʝʢʮʽʾ 

ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ ʟʥʘʭʽʜʦʢ, ʘʨʭʝʦʣʦʛʽʯʥʽ ʜʘʥʽ, ʽʩʪʦʨʽʷ ʧʦʰʫʢʽʚ ʥʘʬʪʠ ʪʘ 

ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʟʠʮʽʾ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʤʘʤʦʥʪʦʚʦʾ ʬʘʫʥʠ, ʨʦʣʴ ʧʦʢʣʘʜʽʚ ʩʦʣʽ 

ʤʽʦʮʝʥʫ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʫʢʪʫʨʠ ʥʘʜʨ, ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʘ ʪʘ ʥʝʦʪʝʢʪʦʥʽʯʥʘ 

ʩʠʪʫʘʮʽʷ, ʛʦʣʦʮʝʥʦʚʽ ʪʝʨʘʩʠ ʨ. ɺʝʣʠʢʠʡ ʃʫʢʘʚʝʮʴ, ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʪʘ 

ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʷ ʟʘʭʦʨʦʥʝʥʠʭ ʜʝʨʝʚ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʯʘʪʠʭ ʪʦʜʽ ʰʠʨʦʢʠʭ 

ʛʝʦʬʽʟʠʯʥʠʭ ʪʘ ʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ i ʚʠʟʥʘʯʝʥʴ ʘʙʩʦʣʶʪʥʦʛʦ ʚʽʢʫ 

ʨʘʜʽʦʢʘʨʙʦʥʦʚʠʤ ʤʝʪʦʜʦʤ. ʊʦʜʽ ʞ ʚʧʝʨʰʝ ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʽʜʝʷ 

ʆ. ʄ. ɸʜʘʤʝʥʢʘ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʫ ʉʪʘʨʫʥʽ ʇʘʨʢʫ ʃʴʦʜʦʚʠʢʦʚʦʛʦ ʧʝʨʽʦʜʫ [2]. 

ʋ 2005 ʨ. ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʫ ʂʨʘʢʦʚʽ, ʘ ʫ 2008 ʨ. ï  

ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ. ɺʦʥʠ ʙʫʣʠ ʧʨʠʩʚʷʯʝʥʽ 100-ʨʽʯʯʶ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ 

ʟʥʘʭʽʜʦʢ, ʟ ʝʢʩʢʫʨʩʽʷʤʠ ʜʦ ʉʪʘʨʫʥʽ, ʟ ʰʠʨʦʢʠʤ ʦʙʛʦʚʦʨʝʥʥʷʤ ʥʘʫʢʦʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʜʠʮʽʡ 2004ï2005 pp. ʪʘ ʾʭ ʚʠʩʚʽʪʣʝʥʥʷʤ ʫ ʢʽʣʴʢʦʭ ʟʙʽʨʢʘʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʘʩʦʙʘʭ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʏʝʨʛʦʚʠʡ ʝʪʘʧ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʉʪʘʨʫʥʽ ʚʽʜʙʫʚʩʷ ʫ 2006ï

2009 pp., ʢʦʣʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬʝʩʦʨʽʚ ʄ. ʂʦʪʘʨʙʠ ʪʘ ʆ. ɸʜʘʤʝʥʢʘ 

ʚʜʘʣʦʩʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʙʫʨʽʥʥʷ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʩʚʝʨʜʣʦʚʠʥ ʟʽ 100-ʚʽʜʩʦʪʢʦʚʠʤ 

ʚʽʜʙʦʨʦʤ ʢʝʨʥʫ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʇʨʦʜʦʚʞʫʚʘʣʠʩʴ ʪʘʢʦʞ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ, ʛʝʦʭʽʤʽʯʥʽ, ʛʝʦʬʽʟʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʽʟʦʪʦʧʽʚ ʚʫʛʣʝʮʶ ʫ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʩʧʦʣʫʢʘʭ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʠ ʚʫʛʣʝʮʶ: ʯʠ 

çʧʨʠʡʰʦʚè ʚʽʥ ʟ ʛʣʠʙʠʥ ʨʘʟʦʤ ʟ ʥʘʬʪʦʶ, ʯʠ ʫʪʚʦʨʠʚʩʷ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ ʤʘʤʦʥʪʦʚʦʾ ʬʘʫʥʠ ʪʘ ʪʫʥʜʨʦʚʦʾ ʬʣʦʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʽʡ ʟʙʽʨʮʽ çInterdisciplinary 

studies (2006ï2009) at Starunia (Carpathian region, Ukraine) ï the area of 

discoveries of Wolly Rhinocerosesè (Annales Societatis Geologurum Poloniae, 

vol. 79, no. 3, Krakow, 2009: ʉ. 217ï480). ʆʩʥʦʚʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚʠʢʣʘʜʝʥʽ ʫ 17 

ʩʪʘʪʪʷʭ i ʩʪʦʩʫʶʪʴʩʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʛʝʦʤʦʨʬʦʣʦʛʽʾ, ʣʽʪʦʣʦʛʽʾ, 

ʩʪʨʘʪʠʛʨʘʬʽʾ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ ʚʝʨʭʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʠʭ ʪʘ ʛʦʣʦʮʝʥʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʾx ʧʘʣʽʥʦʣʦʛʽʯʥʦʾ ʧʘʣʝʦʙʦʪʘʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʨʘʜʽʦʢʘʨʙʦʥʦʚʦʛʦ ʜʘʪʫʚʘʥʥʷ, ʦʧʠʩʫ ʤʘʢʨʦʨʝʰʪʦʢ ʨʦʩʣʠʥ ʪʘ ʬʘʫʥʠ ʤʫʰʣʽʚ, 

ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʽʾ ʪʘ ʟʤʽʥ ʜʦʚʢʽʣʣʷ ʟʘ ʧʝʨʽʦʜ ʧʽʟʥʴʦʛʦ ʧʣʝʡʩʪʦʮʝʥʫ i ʛʦʣʦʮʝʥʫ, 

ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʘʤʠ ʝʣʝʢʪʨʦʟʦʥʜʫʚʘʥʥʷ, ʛʨʘʚʽʨʦʟʚʽʜʢʠ i 

ʤʽʢʨʦʛʨʘʚʽʢʠ, ʛʝʦʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ʛʘʟʽʚ, ʽʟʦʪʦʧʽʚ ʚʫʛʣʝʮʶ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʙʽʪʫʤʽʚ [15]. 
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ɺʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʦʾ ʜʽʣʷʥʢʠ, ʜʝ 

ʤʦʛʣʠ ʥʘ ʛʣʠʙʠʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʱʝ ʥʝ ʟʥʘʡʜʝʥʽ ʨʝʰʪʢʠ ʚʝʣʝʪʝʥʩʴʢʠʭ ʩʩʘʚʮʽʚ i 

ʥʘʚʽʪʴ ʢʨʦʤʘʥʴʡʦʥʮʽʚ ʧʣʝʡʩʪʦʮʝʥʫ. ʃʦʢʘʣʽʟʦʚʘʥʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʢʦʣʦʥʢʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʙʫʨʝʥʠʭ ʫ 2007ï2008 pp., ʜʝ ʪʦʚʱʠʥʘ 

ʟʘʭʦʨʦʥʝʥʠʭ ʙʦʣʽʪ ʧʣʝʡʩʪʦʮʝʥʫ ʜʦʩʷʛʘʻ 2 ʤ i ʜʝ ʻ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ 

ʢʦʥʩʝʨʚʘʥʪʽʚ (ʩʦʣʽ ʪʘ ʙʽʪʫʤʫ). ʊʦʤʫ ʧʦʰʫʢʠ ʚʦʣʦʭʘʪʠʭ ʥʦʩʦʨʦʛʽʚ ʪʘ ʤʘʤʦʥʪʽʚ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʜʦʚʞʝʥʽ ʙʫʨʦʚʠʤ ʪʘ ʢʘʨôʻʨʥʠʤ ʩʧʦʩʦʙʦʤ [2]. 

3 2016 p. i ʜʦʥʠʥʽ ʪʨʠʚʘʶʪʴ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʉʪʘʨʫʥʩʴʢʦʛʦ 

ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʧʦʣʽʛʦʥʫ ʛʝʦʣʦʛʘʤʠ ɯʌʅʊʋʅɻ ʊ. ɺ. ʂʘʣʠʥʽʡ, 

ɺ. ɻ. ʆʤʝʣʴʯʝʥʢʦʤ, ɻ. ɼ. ʉʪʝʣʴʤʘʭʦʚʠʯ, ʄ. ɯ. ʄʦʩʶʢʦʤ, ɼ. ʆ. ɿʦʨʽʥʠʤ, 

ʂ. ʆ. ʈʘʜʣʦʚʩʴʢʦ ʁʨʘʟʦʤ ʟ ʤʘʡʙʫʪʥʽʤʠ ʤʘʛʽʩʪʨʘʤʠ ï ʛʝʦʣʦʛʘʤʠ ʪʘ ʝʢʦʣʦʛʘʤʠ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬʝʩʦʨʘ ʆ. ʄ. ɸʜʘʤʝʥʢʘ. ɺʠʢʦʥʘʥʦ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʢʦʩʤʽʯʥʠʭ ʪʘ ʘʝʨʦʬʦʪʦʟʥʽʤʢʽʚ, ʘ ʪʘʢʦʞ ʟʥʽʤʢʽʚ ʟ ʤʘʣʠʭ ʚʠʩʦʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʝʟʧʽʣʦʪʥʦʛʦ ʜʨʦʥʘ. ɺʽʜʽʙʨʘʥʽ ʧʨʦʙʠ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ 

ʛʝʦʣʦʛʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ˇʨʫʥʪʘʭ, ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ, ʦʧʘʜʘʭ ʩʥʽʛʫ ʪʘ 

ʨʦʩʣʠʥʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʨʦʙʽʪ ʚʠʢʣʘʜʝʥʽ ʫ ʧʨʦʧʦʥʦʚʘʥʽʡ ʩʪʘʪʪʽ. 
 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
 

ʉʪʘʨʫʥʩʴʢʠʡ ʛʝʦʜʠʥʘʤʽʯʥʠʡ ʧʦʣʽʛʦʥ ï ʛʝʦʣʦʛʽʯʥʘ ʧʘʤ'ʷʪʢʘ ʧʨʠʨʦʜʠ çʉʪʘʨʫʥʷè 

(ʨʠʩ. 1) ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʧʣʦʱʽ 60 ʛʘ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʦʢʦʣʠʮʽ ʩ. ʉʪʘʨʫʥʷ 

ɹʦʛʦʨʦʜʯʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʎʝ ï ʪʝʨʠʪʦʨʽʷ ʨʦʟʨʦʙʢʠ 

ʦʟʦʢʝʨʠʪʦʚʦʛʦ ʨʦʜʦʚʠʱʘ, ʷʢʫ ʥʘʟʠʚʘʣʠ çʌʘʙʨʠʢʘè ʘʙʦ çʈʦʧʠʱʝè.  

ʋ ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʦʣʽʛʦʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʦʾ 

ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ï ʦʩʥʦʚʥʦʛʦ ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʦʛʦ ʨʝʛʽʦʥʫ 

ʂʘʨʧʘʪʩʴʢʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ï ʮʝ ʘʧʽʢʘʣʴʥʘ ʯʘʩʪʠʥʘ 

ʉʪʘʨʫʥʩʴʢʦʾ ʘʥʪʠʢʣʽʥʘʣʴʥʦʾ ʩʢʣʘʜʢʠ, ʷʢʘ ʧʽʩʣʷ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ 

ʚʠʷʚʠʣʘʩʴ ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʘʙʦ ʛʘʟʫ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 1 ï ʆʛʣʷʜʦʚʘ ʢʘʨʪʘ ʨʦʟʤʽʱʝʥʥʷ ʉʪʘʨʫʥʩʴʢʦʛʦ ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ  

ʧʦʣʽʛʦʥʫ ʪʘ ʛʨʷʟʴʦʚʦʛʦ ʚʫʣʢʘʥʫ 
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ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʜʦʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʉʪʘʨʫʥʩʴʢʦʾ ʩʢʣʘʜʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ (ʟʥʠʟʫ ʚʚʝʨʭ): 

- ʬʣʽʰʦʚʘ ʪʦʚʱʘ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ï ʥʠʞʥʴʦʛʦ ʤʽʦʮʝʥʫ ï ʙʘʛʘʪʦʨʘʟʦʚʝ 

ʨʠʪʤʽʯʥʝ ʯʝʨʛʫʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʘʨʛʽʣʽʪʽʚ ʨʽʟʥʦʛʦ ʢʦʣʴʦʨʫ 

(ʩʪʨʠʡʩʴʢʘ ʪʘ ʤʝʥʽʣʽʪʦʚʘ ʩʚʽʪʠ); 

- ʤʦʣʘʩʦʚʘ ʪʦʚʱʘ ʤʽʦʮʝʥʫ ï ʧʽʩʢʦʚʠʢʠ, ʘʣʝʚʨʦʣʽʪʠ, ʟʮʝʤʝʥʪʦʚʘʥʽ ʩʦʣʷʤʠ, 

ʯʘʩʪʦ ʧʝʨʝʪʚʦʨʝʥʠʤʠ ʫ ʙʨʝʢʯʽʶ, ʧʨʦʩʽʯʝʥʦʶ ʞʠʣʘʤʠ ʦʟʦʢʝʨʠʪʫ 

(ʚʦʨʦʪʠʱʝʥʩʴʢʘ ʩʚʽʪʘ). 

ʏʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʉʪʘʨʫʥʩʴʢʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʙʫʣʠ ʫ ʮʝʥʪʨʽ ʫʚʘʛʠ 

ʜʦʩʣʽʜʥʠʢʽʚ ʫ ʦʩʪʘʥʥʽ ʨʦʢʠ. ɻʝʦʣʦʛʠ ʪʘ ʝʢʦʣʦʛʠ ɯʌʅʊʋʅɻ ʊ. ɺ. ʂʘʣʠʥʽʡ, 

ɺ. ɻ. ʆʤʝʣʴʯʝʥʢʦ, ɻ. ɼ. ʉʪʝʣʴʤʘʭʦʚʠʯ, ʄ. ɯ. ʄʦʩʶʢ, ɼ. ʆ. ɿʦʨʽʥ, ʂ. ʆ. ʈʘʜʣʦʚʩʴʢʘ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʆ. ʄ. ɸʜʘʤʝʥʢʘ ʚʧʝʨʰʝ ʧʦʙʫʜʫʚʘʣʠ ʪʝʭʥʦʛʝʦʣʦʛʽʯʥʫ ʢʘʨʪʫ 

ʪʘ ʩʭʝʤʫ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ ʧʣʝʡʩʪʦʮʝʥʦʚʠʭ ʫʪʚʦʨʝʥʴ (ʨʠʩ. 2) [7]. 

 

 



~ 11 ~ 

ISSN: 2411-4049.  ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 4 (32), 2019 

 
  

 
 

ʈʠʩ. 2 ï ʊʝʭʥʦʛʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʉʪʘʨʫʥʩʴʢʦʛʦ ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʧʦʣʽʛʦʥʫ 

 

ʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʫ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ʧʘʤôʷʪʢʠ ʟʘʡʤʘʻ ʩʭʠʣ ʚʦʜʦʜʽʣʫ. ʊʘʢʠʡ 

ʞʝ ʩʭʠʣ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʟʜʦʚʞ ʩʭʽʜʥʦʛʦ ʢʦʨʜʦʥʫ ʧʦʣʽʛʦʥʫ. ʄʽʞ ʥʠʤʠ ï ʜʦʣʠʥʘ 

ʨ. ʃʫʢʦʚʝʮʴ ɺʝʣʠʢʠʡ. ʉʭʠʣʠ ʩʢʣʘʜʝʥʽ ʩʝʨʝʜʥʴʦ-ʚʝʨʭʥʴʦʧʣʝʡʩʪʦʮʝʥʦʚʠʤʠ 

ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʠʤʠ eoldQ2-3, ʪʘʢ ʟʚʘʥʠʤʠ ʧʦʢʨʠʚʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ 

ʚʦʜʦʜʽʣʴʥʠʭ ʤʝʞʠʨʽʯ ʪʘ ʩʭʠʣʽʚ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ  

5ï15-ʤʝʪʨʦʚʠʤʠ ʪʦʚʱʘʤʠ ʣʝʩʽʚ, ʣʝʩʦʧʦʜʽʙʥʠʭ ʩʫʛʣʠʥʢʽʚ ʪʘ ʩʫʧʽʩʢʽʚ, ʛʣʠʥ ʟ 

ʣʽʥʟʘʤʠ ʱʝʙʝʥʶ ʪʘ ʧʽʩʢʫ.  

ʋ ʧʽʜʥʽʞʞʽ ʩʭʠʣʫ ʚʫʟʴʢʦʶ ʩʤʫʛʦʶ ʨʦʟʚʠʥʫʪʽ ʚʝʨʭʥʴʦʧʣʝʡʩʪʦʮʝʥ-

ʛʦʣʦʮʝʥʦʚʽ ʜʝʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ dQ3-4, ʱʦ ʚʽʜʜʽʣʷʶʪʴ ʩʭʠʣ ʚʦʜʦʜʽʣʫ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ɯɯ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ aQ3II, ʷʢʘ ʩʢʣʘʜʝʥʘ ʨʫʩʣʦʚʠʤʠ ʛʘʣʴʢʦʚʠʢʘʤʠ 

ʪʘ ʧʽʩʢʘʤʠ ʽ ʟʘʧʣʘʚʥʠʤʠ ʥʘʤʫʣʘʤʠ.  

ʇʝʨʰʘ ʥʘʜʟʘʧʣʘʚʥʘ ʪʝʨʘʩʘ aQ3I ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʫʩʣʦʚʠʤʠ ʛʘʣʴʢʦʚʠʢʘʤʠ ʟ 

ʪʦʥʢʠʤʠ ʣʽʥʟʘʤʠ ʥʘʤʫʣʽʚ, ʯʘʩʪʦ ʙʽʪʫʤʽʟʦʚʘʥʠʭ, ʪʦʨʬʫ ʪʘ ʩʫʛʣʠʥʢʽʚ ʟ 

ʚʢʣʶʯʝʥʥʷʤʠ ʛʘʣʴʢʠ. ʋ ʥʠʟʘʭ ɯ ʪʝʨʘʩʠ, ʩʝʨʝʜ 1ï2-ʤʝʪʨʦʚʦʾ ʪʦʚʱʽ ʜʘʚʥʴʦʛʦ 
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ʙʦʣʦʪʘ, ʫ ʰʘʭʪʽ (ʢʦʧʘʣʴʥʽ) ˉ4 (ʤʘʤʦʥʪʦʚʘ) ʟʥʘʡʜʝʥʽ ʤʫʤʽʬʽʢʦʚʘʥʽ ʨʝʰʪʢʠ 

ʚʦʣʦʭʘʪʠʭ ʥʦʩʦʨʦʛʽʚ ʪʘ ʤʘʤʦʥʪʘ. ɺʽʢ ɯ ʪʝʨʘʩʠ ʚʠʟʥʘʯʝʥʦ ʷʢ ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ 

ʧʽʟʥʴʦʛʦ ʧʣʝʡʩʪʦʮʝʥʫ (ʜʦʬʽʥʦʚʩʴʢʠʡ ʪʘ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ ʛʦʨʠʟʦʥʪʠ) [6, 11]. 

ɻʦʣʦʮʝʥʦʚʘ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ ʉʪʘʨʫʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʶʚʽʻʤ ʪʨʴʦʭ ʟʘʧʣʘʚʥʠʭ 

ʪʝʨʘʩ: aQ4
1 ï ʥʠʞʥʽʡ ʛʦʣʦʮʝʥ, ʚʠʩʦʢʘ ʟʘʧʣʘʚʘ, ʧʽʩʢʠ, ʛʨʘʚʽʡ, ʩʫʛʣʠʥʢʠ, ʛʣʠʥʠ, 

ʥʘʤʫʣʠ, ʪʦʚʱʠʥʦʶ ʜʦ 2ï3 ʤ; aQ4
2 ï ʩʝʨʝʜʥʽʡ ʛʦʣʦʮʝʥ, ʩʝʨʝʜʥʷ ʟʘʧʣʘʚʘ, ʧʽʩʢʠ, 

ʥʘʤʫʣʠ ʪʦʚʱʠʥʦʶ 0,5ï1 ʤ; aQ4
3 ï ʚʝʨʭʥʽʡ ʛʦʣʦʮʝʥ, ʥʠʟʴʢʘ ʟʘʧʣʘʚʘ, ʧʽʩʢʠ, 

ʩʫʛʣʠʥʢʠ, ʩʫʧʽʩʢʠ ʪʦʚʱʠʥʦʶ 0,5ï1 ʤ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʠʭ (ʧʘʣʽʥʦʣʦʛʽʯʥʠʭ) 

ʜʽʘʛʨʘʤ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʚʽʢ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɿʘ ʜʘʥʠʤʠ R. Stachowicz-

Rybka, W. Granoczewski, F. Hynowecka-Czmielewska [19], ʷʢʽ ʘʥʘʣʽʟʫʚʘʣʠ 

ʧʨʦʙʠ, ʘ ʚʽʜʙʽʨ ʾʭ ʚʠʢʦʥʫʚʘʣʠ ʘʥʘʣʽʪʠʢʠ ʪʘ ɻ. ɼ. ʉʪʝʣʴʤʘʭʦʚʠʯ, ʄ. ɯ. ʄʦʩʶʢ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʆ. ʄ. ɸʜʘʤʝʥʢʘ. 

 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʧʘʣʽʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʽʙʨʘʥʦ ʚʦʩʝʥʠ 2007 ʪʘ ʥʘʚʝʩʥʽ 

2008 ʨʨ. ʰʣʷʭʦʤ ʙʫʨʽʥʥʷ ʧʦʥʘʜ 40 ʩʚʝʨʜʣʦʚʠʥ ʜʽʘʤʝʪʨʦʤ 6ï12 ʩʤ. 

ʇʘʣʽʥʦʣʦʛʽʯʥʽ ʘʥʘʣʽʟʠ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʪʨʴʦʭ ʩʚʝʨʜʣʦʚʠʥ 4', 22 ʽ 28 ʪʘ 

ʚʽʜʩʣʦʥʝʥʥʷ VL ï 1 (ʨʠʩ. 3ï6).  

 

 
 

ʈʠʩ. 3 

 
 

ʈʠʩ. 4 



~ 13 ~ 

ISSN: 2411-4049.  ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ˉ 4 (32), 2019 

 
  

 
ʈʠʩ. 5 

 
 

ʈʠʩ. 6 
 

ʈʠʩ. 3ï6 ï ʇʘʣʽʥʦʣʦʛʽʯʥʽ ʜʽʘʛʨʘʤʠ [15, 19] 
 

ɿʨʘʟʢʠ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʚʽʜʽʙʨʘʥʦ ʪʘʢ, ʱʦ ʢʦʞʝʥ ʪʘʢʠʡ 

ʟʨʘʟʦʢ ʜʣʷ ʘʥʘʣʽʟʫ ʧʠʣʢʫ ʙʨʘʣʠ ʟ̔ ʩʝʨʝʜʠʥʠ 10-ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʨʦʟʨʽʟʫ 

(Stachowicz-Rybka ʪʘ ʽʥ., 2009) [19]. ʇʨʦʮʝʩ ʣʘʙʦʨʘʪʦʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʢʣʘʜʽʚ 

ʜʦ ʘʥʘʣʽʟʫ (1 ʩʤ3) ʦʭʦʧʣʶʻ ʜʚʘ ʝʪʘʧʠ. ʇʝʨʰʠʡ ï ʮʝ ʚʠʜʘʣʝʥʥʷ ʙʽʪʫʤʽʚ. 

ɿʜʨʽʙʥʝʥʽ ʟʨʘʟʢʠ ʟʘʥʫʨʝʥʦ ʫ ʥʝʪʦʢʩʠʯʥʠʡ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʡ ʨʝʘʛʝʥʪ 

Rokanol DB7 ʽ ʧʨʦʤʠʪʦ 10% ʨʦʟʯʠʥʦʤ ʝʪʘʥʦʣʫ. ʄʘʮʝʨʘʮʽʷ ʟʨʘʟʢʽʚ ʟʘʙʝʟʧʝʯʠʣʘ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ. ɼʨʫʛʠʡ ʝʪʘʧ ï ʮʝ ʜʦʜʘʚʘʥʥʷ 

ʽʥʜʠʢʘʪʦʨʘ (ʩʧʦʨʠ ʣʽʢʦʧʦʜʽʡ Lycopodium spores) ʪʘ ʦʙʨʦʙʢʘ 10% ʭʣʦʨʠʜʥʦʶ 

ʢʠʩʣʦʪʦʶ (ʭʣʦʨʦʚʦʜʝʥʴ ʅʉɯ). ʑʦʙ ʚʠʜʘʣʠʪʠ ʛʫʤʽʥʦʚʽ ʢʠʩʣʦʪʠ, ʟʨʘʟʢʠ 

ʧʨʦʢʠʧôʷʪʠʣʠ ʫ 10% ʨʦʟʯʠʥʽ ʛʽʜʨʦʢʩʠʜʫ ʢʘʣʽʶ (ʂʆʅ). ɿʛʦʜʦʤ ʾʭ ʧʨʦʤʠʣʠ ʫ 

ʚʦʜʽ ʧʦʥʘʜ ʜʝʩʷʪʴ ʨʘʟʽʚ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʨʘʟʢʠ ʚʽʜʢʣʘʜʽʚ ʜʫʞʝ ʩʠʣʴʥʦ 

ʧʨʦʩʦʯʝʥʽ ʙʽʪʫʤʦʤ, ʧʨʦʤʠʚʘʥʥʷ Rokanol DB7 ʧʦʚʪʦʨʶʚʘʣʠ. ɺʽʜʦʢʨʝʤʣʝʥʥʷ 

ʩʧʦʨʦʤʦʨʬʽʚ (ʚʠʢʦʧʥʽ ʩʧʦʨʠ, ʧʠʣʢʦʚʽ ʟʝʨʥʘ) ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʟʜʽʡʩʥʝʥʦ ʬʣʦʪʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ. ʇʽʜʢʠʩʣʝʥʠʡ ʦʩʘʜ ʦʙʨʦʙʣʷʚʩʷ ʨʦʟʯʠʥʦʤ 

ʭʣʦʨʠʜ ʮʠʥʢʫ (ZnCl2) ʛʫʩʪʠʥʦʶ 1,98 ʛ/ʤʣ ʽ ʮʝʥʪʨʠʬʫʛʫʚʘʚʩʷ ʧʨʦʪʷʛʦʤ 20 

ʭʚʠʣʠʥ ʧʨʠ 2000 ʦʙ/ʭʚ. ʇʽʩʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ɽʨʜʪʤʘʥʘ: ʧʨʦʤʠʚʢʘ 

ʩʧʠʨʪʦʤ, ʦʙʨʦʙʣʝʥʠʤ ʙʝʟʚʦʜʥʠʤ ʛʣʽʮʝʨʠʥʦʤ. 

ʇʠʣʢʦʚʽ ʟʝʨʥʘ ʧʦʛʘʥʦ ʟʙʝʨʝʞʝʥʽ ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜ 100 ʜʦ 600 ʽ ʙʽʣʴʰʝ. 

ɺ ʦʩʥʦʚʥʦʤʫ ʮʝ ï ʜʝʨʝʚʘ, ʢʫʱʽ, ʧʠʣʦʢ ʥʘʟʝʤʥʠʭ ʨʦʩʣʠʥ. ʉʧʦʨʠ ʪʘ ʧʠʣʦʢ ʤʽʩʮʝʚʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ ʨʦʟʨʘʭʦʚʘʥʦ ʱʦʜʦ ʦʩʥʦʚʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʇʠʣʢʦʚʽ ʜʽʘʛʨʘʤʠ ʧʦʙʫʜʦʚʘʥʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ POLPAL ʜʣʷ Windows (ʨʠʩ. 3ï6). 
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ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

 

ʇʘʣʽʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʩʪʽ ʝʧʦʭʠ 

ɺʝʡʭʩʝʣʽʚʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ (ɺʽʩʣʽʥʩʴʢʠʡ ʧʝʨʽʦʜ) (Pleni ï Weichselian) ʧʽʟʥʴʦʛʦ 

ʧʣʝʡʩʪʦʮʝʥʫ (Late Glacial) ʽ ʛʦʣʦʮʝʥʫ (Holocene) (ʪʘʙʣ. 1). ʅʘʡʜʘʚʥʽʰ ̔ʟ ʥʠʭ 

ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʟʨʽʟʘʭ ʩʚʝʨʜʣʦʚʠʥ 22 ʽ 28. 

 

ʇ̔ ʟʥʽʡ ʇʣʝʡʩʪʦʮʝʥ 

 

ɽʧʦʭʘ ɺʝʡʭʩʝʣʽʚʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ (Pleni ï Weichselian). ʈʘʜʽʦʚʫʛʣʝʮʝʚʝ 

ʜʘʪʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʢʣʘʜʽʚ ʽʟ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʟʨʽʟʫ ʩʚʝʨʜʣʦʚʠʥʠ 22 

(ʛʣʠʙʠʥʘ 5,85 ʤ) ʧʦʢʘʟʘʣʦ 40 000 Ñ 700 ʨʦʢʽʚ ʜʦ ʩʫʯʘʩʥʦʩʪʽ, ʘ ʟʨʘʟʦʢ ʟ ʛʣʠʙʠʥʠ 

4,8 ʤ, ʜʘʪʫʻʪʴʩʷ ʷʢ 43 100 Ñ 700 ʨʦʢʽʚ ʜʦ ʩʫʯʘʩʥʦʩʪʽ. ʆʪʨʠʤʘʥʽ ʜʘʪʠ ʜʘʶʪʴ ʟʤʦʛʫ 

ʚʽʜʥʝʩʪʠ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʜʦ ʩʝʨʝʜʠʥʠ ʝʧʦʭʠ Pleni ï 

Weichselian (Behre, 1989) [10]. 

ʉʪʘʜʽʘʣʴʥʘ ʬʘʟʘ Lattrop ʩʝʨʝʜʥʴʦʛʦ Pleniglacial. ʉʚʝʨʜʣʦʚʠʥʘ 22 ï ʟʨʘʟʦʢ 1 

(ʛʣʠʙʠʥʘ 5,85ï5,35 ʤ). 

ʇʦʯʘʪʦʢ ʥʘʩʪʫʧʥʦʛʦ ʽʥʪʝʨʩʪʘʜʽʘʣʫ Hengelo. ʉʚʝʨʜʣʦʚʠʥʘ 22 ï ʟʨʘʟʦʢ 4 

(ʛʣʠʙʠʥʘ 4,10ï3,90 ʤ) (ʪʘʙʣ. 1). ʎʝʡ ʨʽʚʝʥʴ ʦʭʦʧʣʶʻ ʧʦʯʘʪʦʢ ʯʝʨʛʦʚʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʚ ʙʽʢ ʧʦʪʝʧʣʽʥʥʷ. ɿʤʝʥʰʝʥʥʷ ʪʫʥʜʨʦʚʠʭ ʨʦʩʣʠʥ ʙʝʨʝʟʠ 

ʢʘʨʣʠʢʦʚʦʾ, ʦʩʦʢʦʚʠʭ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʜʝʨʝʚ ï ʙʝʨʝʟ ʩʠʛʥʘʣʽʟʫʶʪʴ ʧʨʦ 

ʟʚʦʣʦʞʝʥʥʷ ʢʣʽʤʘʪʫ. ʄʦʞʣʠʚʦ, ʮʝ ʧʦʯʘʪʦʢ ʥʦʚʦʾ ʽʥʪʝʨʩʪʘʜʽʘʣʴʥʦʾ ʝʧʦʭʠ 

Hengelo. 

 

ʊʘʙʣʠʮʷ 1 ï ʉʪʨʘʪʠʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ʧʽʟʥʴʦʛʦ ʧʣʝʡʩʪʦʮʝʥʫ (Weichselian) 

ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ [10] 

 

ʍʨʦʥʦʩʪʨʘʪʠʛʨʘʬʽʷ 
ɺʽʢ ʧʦʯʘʪʢʫ, 

ʪʠʩ. ʨʦʢʽʚ 

ʂʠʩʥʝʚʦ-ʽʟʦʪʦʧʥʽ 

ʟʦʥʠ, OIS 
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ɯʥʪʝʨʩʪʘʜʽʘʣ Hengelo. ʉʚʝʨʜʣʦʚʠʥʘ 28 ï ʟʨʘʟʦʢ 1 (ʛʣʠʙʠʥʘ 6,40 ʤ). ʇʠʣʢʦʚʽ 

ʩʧʝʢʪʨʠ [19] ʚʽʜʦʙʨʘʞʘʶʪʴ ʙʝʟʣʽʩʦʚʠʡ ʚʽʜʢʨʠʪʠʡ ʣʘʥʜʰʘʬʪ. ɼʦʤʽʥʫʚʘʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʧʘʩʦʚʠʱʥʦʛʦ ʪʠʧʫ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʠʩʦʢʦʶ ʯʘʩʪʢʦʶ 

ʧʠʣʢʫ ʟʣʘʢʦʚʠʭ (Poaceae), ʧʦʣʠʥʫ (Artemisia), ʣʦʙʦʜʦʚʠʭ (Chenopodiaceae) ʪʘ 

ʽʥʰʠʭ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ. ɺʦʣʦʛʽʰʽ ʤʽʩʮʷ ʟʘʡʤʘʣʠ ʢʘʨʣʠʢʦʚʽ ʯʘʛʘʨʥʠʢʠ 

ʪʫʥʜʨʠ, ʜʝ ʨʦcʣʠ ʙʝʨʝʟʘ ʢʘʨʣʠʢʦʚʘ (Betula nana), ʚʽʣʴʭʘ ʟʝʣʝʥʘ (Alnus viridis), 

ʦʩʦʢʦʚʽ (Cyperaceace). ɿʘʬʽʢʩʦʚʘʥʽ ʟʘʣʠʰʢʠ ʮʘʥʽʢʝʣʽʾ ʙʦʣʦʪʥʦʾ (Zannichellia 

palustris) ʪʘ ʞʦʚʪʝʮʶ ʚʦʜʥʦʛʦ (Batrachium sp.) ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʽʣʢʦʚʦʜʜʷ 

ʝʚʪʨʦʬʥʠʭ ʚʦʜʦʡʤ. ʇʨʦʩʪʝʞʝʥʦ ʦʯʝʨʝʪʷʥʝ ʫʛʨʫʧʫʚʘʥʥʷ, ʨʦʛʽʟ (Typha sp.), 

ʩʠʪʥʠʢ (Juncus sp.), ʘ ʥʘ ʚʦʣʦʛʽʰʠʭ ʘʙʦ ʟʘʤʫʣʝʥʠʭ ʪʠʤʯʘʩʦʚʦ ʧʝʨʝʩʠʭʘʶʯʠʭ 

ʜʽʣʷʥʢʘʭ ʙʝʨʝʛʽʚ ʚʠʷʚʣʝʥʦ ʨʝʰʪʢʠ ʯʝʨʝʜʠ ʪʨʠʨʦʟʜʽʣʴʥʦʾ (Bidens tripartita). 

ɯʥʪʝʨʩʪʘʜʽʘʣ Moershoofd. ʉʚʝʨʜʣʦʚʠʥʘ 22 ï ʟʨʘʟʦʢ 2 (ʛʣʠʙʠʥʘ 5,35ï4,60 ʤ) 

(ʪʘʙʣ. 1). ʇʦʤʽʪʥʝ ʧʦʰʠʨʝʥʥʷ ʩʦʩʥʠ ʪʘ ʙʝʨʝʟʠ ʧʝʨʝʜʫʚʘʣʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ 

ʢʘʨʣʠʢʦʚʦʾ ʯʘʛʘʨʥʠʢʦʚʦʾ ʪʫʥʜʨʠ ʽ ʚʽʜʦʙʨʘʞʘʻ ʧʦʪʝʧʣʽʥʥʷ. ʉʧʦʯʘʪʢʫ ʚʽʜʙʫʣʦʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʠ ʟ ʧʦʜʘʣʴʰʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ. ʉʚʽʜʯʝʥʥʷʤ ʮʴʦʛʦ 

ʻ ʧʦʷʚʘ ʩʝʨʝʜ ʚʦʜʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʨʜʝʩʪʫ ʥʠʪʢʦʧʦʜʽʙʥʦʛʦ (Potamogeton 

filiformis), ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ ʥʘ ʚʦʣʦʛʠʭ ʪʘ ʪʦʨʬʦʚʠʭ ʙʦʣʦʪʥʠʭ ʜʽʣʷʥʢʘʭ 

ʪʨʠʟʫʙʮʷ ʤʦʨʩʴʢʦʛʦ (Triglochin maritimum), ʩʠʪʥʷʛʫ ʙʦʣʦʪʥʦʛʦ (Eleocharis 

palustris), ʩʠʪʥʠʢʫ (Juncus sp.) ʽ ʯʠʩʣʝʥʥʠʭ ʚʠʜʽʚ ʦʩʦʢʠ (Carex). ʁʤʦʚʽʨʥʦ, ʱʦ 

ʧʝʨʽʦʜ ʧʦʣʽʧʰʝʥʦʛʦ ʢʣʽʤʘʪʫ ʪʨʠʚʘʚ ʥʝʜʦʚʛʦ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʥʝʚʝʣʠʢʝ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʧʠʣʢʫ ʩʦʩʥʠ ʪʘ ʙʝʨʝʟʠ [19]. 

ʉʪʘʜʽʘʣʴʥʘ ʬʘʟʘ Hasselo. ʉʚʝʨʜʣʦʚʠʥʘ 22 ï ʟʨʘʟʦʢ 3 (ʛʣʠʙʠʥʘ 4,40ï4,10 ʤ) 

(ʪʘʙʣ. 1). ʇʦʭʦʣʦʜʘʥʥʷ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʩʪʝʧʦʚʠʭ ʫʛʨʫʧʫʚʘʥʴ ʚʠʨʘʞʝʥʦ 

ʟʙʽʣʴʰʝʥʥʷʤ ʟʣʘʢʦʚʠʭ ʽ ʷʣʽʚʮʶ (Juniperus) ʡ ʟʥʠʞʝʥʥʷʤ ʧʠʣʢʫ ʩʦʩʥʠ ʽ ʙʝʨʝʟʠ, 

ʚʽʜʦʙʨʘʞʘʶʯʠʭ ʽʩʥʫʚʘʥʥʷ ʘʨʢʪʠʯʥʦʛʦ ʢʣʽʤʘʪʫ ʟ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ ʚʧʣʠʚʦʤ. 

ʇʨʦ ʮʝ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʟʥʠʢʥʝʥʥʷ ʚʦʜʥʠʭ ʨʦʩʣʠʥ ʪʘ ʟʙʽʜʥʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ 

ʚʦʣʦʛʠʭ ʜʽʣʷʥʢʘʭ ʷʢ ʟʘ ʢʽʣʴʢʽʩʪʶ, ʪʘʢ ʽ ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ.  

ʎʝʡ ʨʽʚʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʣʽʩʦʩʪʝʧʦʚʠʭ ʫʛʨʫʧʫʚʘʥʴ, ʜʝ 

ʧʝʨʝʚʘʞʘʶʪʴ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ (Pinus sylvestris) ʽ ʷʣʠʮʷ (Picea). ʉʪʝʧʦʚʽ 

ʫʛʨʫʧʫʚʘʥʥʷ ʜʦʤʽʥʫʚʘʣʠ ʚ ʣʘʥʜʰʘʬʪʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʦʷʚʦʶ ʪʨʘʚ ʡ ʦʩʦʢ. 

ʅʘʷʚʥʽʩʪʴ ʧʠʣʢʫ ʦʩʦʢʦʚʠʭ ʡ ʙʝʨʝʟʠ ʢʘʨʣʠʢʦʚʦʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʷʚʫ ʪʫʥʜʨʦʚʠʭ 

ʫʛʨʫʧʫʚʘʥʴ ʥʘʩʪʫʧʥʦʛʦ ʩʪʘʜʽʘʣʫ Hunnelorg. 

ɯʥʪʝʨʩʪʘʜʽʘʣ Denecamp. ʉʚʝʨʜʣʦʚʠʥʘ 28 ï ʟʨʘʟʦʢ 2 (ʛʣʠʙʠʥʘ 5,90ï1,90 ʤ) 

(ʪʘʙʣ. 1) [15, 19]. ʅʘʢʦʧʠʯʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʦʛʦ 

ʣʘʥʜʰʘʬʪʫ. ʉʪʝʧʦʚʽ ʫʛʨʫʧʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʘʚʦʶ, ʙʫʨôʷʥʘʤʠ ʪʠʧʫ ʧʦʣʠʥ, 

ʘ ʪʘʢʦʞ ʥʠʟʢʦʶ ʪʨʘʚôʷʥʠʩʪʠʭ: ʣʦʙʦʜʦʚʽ, ʝʬʝʜʨʠ (Ephedra fragilis ʪʘ Ephedra 

distachya L.). ɼʽʣʷʥʢʠ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʟʘʡʥʷʪʽ ʟʘʣʠʰʢʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ 

ʪʫʥʜʨʠ, ʚʢʣʶʯʘʶʯʠ ʙʝʨʝʟʫ ʢʘʨʣʠʢʦʚʫ ʪʘ ʦʩʦʢʦʚʽ. ɼʝʨʝʚʥʘ ʨʦʩʣʠʥʥʽʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʨʝʚʘʤʠ ʙʝʨʝʟʠ. ʉʧʦʩʪʝʨʽʛʘʻʤʦ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ. ʊʘʢʘ ʟʤʽʥʘ ʨʦʩʣʠʥʥʦʩʪʽ ʙʫʣʘ ʥʘʩʣʽʜʢʦʤ ʧʦʪʝʧʣʽʥʥʷ ʪʘ ʩʫʭʦʩʪʽ 

ʢʣʽʤʘʪʫ. ʈʘʜʽʦʚʫʛʣʝʮʝʚʽ ʜʘʪʫʚʘʥʥʷ: 33,2; 34,0; 26,8 ʪʠʩ. ʨ. [15]. 

ɯʥʪʝʨʩʪʘʜʽʘʣ Allerºd. ʉʚʝʨʜʣʦʚʠʥʘ 4' ï ʟʨʘʟʢʠ 1ï5 (ʛʣʠʙʠʥʘ 5,05ï2,75 ʤ) 

(ʪʘʙʣ. 1) [19]. ʇʦʪʝʧʣʽʥʥʷ ʫ ʨʽʯʢʦʚʽʡ ʜʦʣʠʥʽ ɺʝʣʠʢʠʡ ʃʫʢʘʚʝʮʴ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ 

ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʚʽʜʢʨʠʪʠʭ ʘʨʝʘʣʽʚ ʩʪʝʧʦʚʠʭ ʪʘ ʩʪʝʧʦʚʦ-ʪʫʥʜʨʦʚʠʭ ʫʛʨʫʧʫʚʘʥʴ. 

ʇʦʰʠʨʝʥʥʷ ʟʣʘʢʦʚʠʭ ʪʘ ʧʦʣʠʥʫ, ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ ʘʡʩʪʨʦʚʠʭ 

(Asteraceae) ʽ ʩʦʥʮʝʩʚʽʪʫ ʟʚʠʯʘʡʥʦʛʦ (Helianthemum nummularium) ʩʪʘʣʦ 

ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʫʛʨʫʧʫʚʘʥʴ ʡ ʟʘʩʚʽʜʯʫʻ ʥʘʷʚʥʽʩʪʴ ʩʫʭʦʛʦ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʢʣʽʤʘʪʫ. ʆʢʨʽʤ ʪʦʛʦ, ʚʽʜʢʨʠʪʽʩʪʴ ʣʘʥʜʰʘʬʪʫ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʶ ʷʣʽʚʮʶ, 

ʝʬʝʜʨʠ (Ephedra fragilis, E distachya, E strobilacea) ʽ ʦʙʣʽʧʠʭʠ ʟʚʠʯʘʡʥʦʾ 
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(Hippophae rhamnoides). ʊʫʥʜʨʦʚʽ ʫʛʨʫʧʫʚʘʥʥʷ ʟʘʣʠʰʘʣʠʩʴ ʥʘ ʚʠʩʦʪʘʭ ʨʝʣʴʻʬʫ 

ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʝʨʝʟʦʶ ʢʘʨʣʠʢʦʚʦʶ, ʦʩʦʢʦʚʠʤʠ ʨʘʟʦʤ ʽʟ ʧʣʘʫʥʢʦʤ 

ʧʣʘʫʥʦʧʦʜʽʙʥʠʤ (Selaginella selaginoides) ʽ ʧʣʘʫʥʯʠʢʦʤ ʰʚʝʡʮʘʨʩʴʢʠʤ 

(Selaginella helvetica). ʉʦʩʥʘ ʪʘ ʙʝʨʝʟʘ, ʡʤʦʚʽʨʥʦ, ʫʪʚʦʨʶʚʘʣʠ ʙʦʨʝʘʣʴʥʽ ʣʽʩʠ,  

ʫ ʷʢʠʭ ʟʫʩʪʨʽʯʘʻʤʦ ʡ ʤʦʜʨʠʥʫ ʪʘ ʷʣʠʥʫ. ʏʘʩʪʢʘ ʦʩʪʘʥʥʽʭ ʟʥʘʯʥʦ ʟʨʦʩʣʘ  

ʫ ʤʦʣʦʜʰʽʡ (ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʽʥʪʝʨʩʪʘʜʽʘʣʫ). ɾʦʚʪʝʮʴ ʚʦʜʥʠʡ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ, ʘ ʪʘʢʦʞ ʧʨʦ ʪʝʧʣʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚ ʢʽʥʮʽ 

ʘʣʣʝʨʝʜʫ. ʋ ʚʦʜʽ ʨʦʩʣʠ ʨʜʝʩʪ ʥʠʪʢʦʧʦʜʽʙʥʠʡ ʽ ʮʘʥʽʢʝʣʽʷ ʙʦʣʦʪʥʘ. ʅʘ ʙʝʨʝʛʘʭ 

ʙʫʣʠ ʦʯʝʨʝʪʷʥʽ ʫʛʨʫʧʫʚʘʥʥʷ, ʜʝ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʦʩʦʢʦʚʽ ʪʘ ʩʠʪʥʷʛ.  

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʤʽʪʥʝ ʧʦʰʠʨʝʥʥʷ ʩʪʝʧʦʚʦ-ʪʫʥʜʨʦʚʠʭ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʫʚʘʥʴ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʫ ʟʨʘʟʢʫ 4 (ʛʣʠʙʠʥʘ 4,0ï3,90 ʤ), ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʥʘʙʣʠʞʝʥʥʷʤ ʇʽʟʥʴʦʛʦ ɼʨʽʘʩʫ. ʋ ʨʦʟʨʽʟʽ ʩʚʝʨʜʣʦʚʠʥʠ 4, ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʘ 

ʚʽʜʩʪʘʥʽ ʤʝʥʰʝ 2 ʤ ʚʽʜ ʩʚʝʨʜʣʦʚʠʥʠ 4', ʚʽʜʢʣʘʜʠ ʚʽʜʧʦʚʽʜʥʦʾ ʛʣʠʙʠʥʠ 

ʚʠʩʪʫʧʘʶʪʴ ʧʦʢʘʟʥʠʢʘʤʠ ʭʦʣʦʜʥʦʛʦ ʢʣʽʤʘʪʫ ʪʘ ʟʘʙʦʣʦʯʝʥʠʭ ʤʽʩʮʴ, ʪʠʧʦʚʠʭ 

ʜʣʷ ʇʽʟʥʴʦʛʦ ɼʨʽʘʩʫ. ʈʘʜʽʦʚʫʛʣʝʮʝʚʘ ʜʘʪʘ (12, 23 ʪʠʩ. ʨ.) ï ʟʘʬʽʢʩʦʚʘʥʘ ʥʘ 

ʛʣʠʙʠʥʽ 3,5 ʤ ʨʦʟʨʽʟʫ 4. 

 

ɻʦʣʦʮʝʥ 

 

ʇʦʭʦʣʦʜʘʥʥʷ ʇʽʟʥʽʡ ɼʨʽʘʩ (Younger Dryas). ʉʚʝʨʜʣʦʚʠʥʘ 4' ï ʟʨʘʟʦʢ 6 

(ʛʣʠʙʠʥʘ 2,70ï2,35 ʤ). ʉʚʝʨʜʣʦʚʠʥʘ 22 ï ʟʨʘʟʦʢ 5 (ʛʣʠʙʠʥʘ 3,40ï1,5 ʤ). 

ɺʽʜʩʣʦʥʝʥʥʷ VL ï 1, ʟʨʘʟʦʢ 1 (ʛʣʠʙʠʥʘ 1,52 ï 1,84 ʤ) [19]. ʆʭʦʣʦʜʞʝʥʥʷ ʢʣʽʤʘʪʫ 

ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʰʠʨʝʥʥʷ ʩʪʝʧʦʚʠʭ ʪʘ ʩʪʝʧʦʚʦ-ʪʫʥʜʨʦʚʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ 

ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʟʣʘʢʦʚʠʭ, ʦʩʦʢʦʚʠʭ, ʧʦʣʠʥʫ ʽ ʣʦʙʦʜʦʚʠʭ. ʉʪʝʧʦʚʠʡ ʭʘʨʘʢʪʝʨ 

ʟʘʩʚʽʜʯʫʶʪʴ ʧʠʨʽʡʥʠʢ (Elymus), ʩʦʥʮʝʩʚʽʪ ʟʚʠʯʘʡʥʠʡ ʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ 

ʘʡʩʪʨʦʚʠʭ Asteraeae (ʧʠʣʦʢ ʘʤʙʨʦʟʽʾ Ambrosia, ʘʡʩʪʨʠ Aster, ʨʦʤʝʥʫ Anthemis), 

ʮʠʢʦʨʽʻʚʽ (Cichorioideae). ʇʦʰʠʨʝʥʽʩʪʴ ʙʝʨʝʟʠ ʢʘʨʣʠʢʦʚʦʾ, ʚʝʨʙʠ ʪʨʘʚôʷʥʦʾ ʽ 

ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʢʘʨʣʠʢʦʚʦʾ ʯʘʛʘʨʥʠʢʦʚʦʾ 

ʪʫʥʜʨʠ. ɼʝʨʝʚʥʠʡ ʧʠʣʦʢ, ʡʤʦʚʽʨʥʦ, ʪʨʘʥʩʧʦʨʪʦʚʘʥʦ ʟ ʜʘʣʴʰʠʭ ʚʽʜʩʪʘʥʝʡ. 

ʄʦʜʨʠʥʘ (Larix), ʚʽʣʴʭʘ ʟʝʣʝʥʘ, ʩʦʩʥʘ ʢʝʜʨʦʚʘ ʻʚʨʦʧʝʡʩʴʢʘ (Pinus cembra), 

ʷʣʽʚʝʮʴ, ʦʙʣʽʧʠʭʘ ʟʚʠʯʘʡʥʘ, ʯʦʨʥʦʧʣʽʜʥʘ ʞʠʤʦʣʦʩʪʴ (Lonicera nigra), ʝʬʝʜʨʘ 

ʜʚʦʢʦʣʦʩʘ (Ephedra distachya) ʽ (Ephedra fragilis) ʪʨʘʧʣʷʶʪʴʩʷ ʩʧʦʨʘʜʠʯʥʦ.  

ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʯʘʩʪʢʘ ʩʦʩʥʠ ʽ ʷʣʽʚʮʷ ʟʨʦʩʪʘʻ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʜʝʨʝʚʥʦʛʦ ʧʦʢʨʠʚʫ ʡ ʧʦʢʨʘʱʝʥʥʷ ʢʣʽʤʘʪʫ, ʟʦʢʨʝʤʘ 

ʚʦʣʦʛʦʩʪʽ. ʋ ʤʽʣʢʦʤʫ ʚʦʜʦʡʤʠʱʽ ʨʦʩʪʝ ʮʘʥʽʢʝʣʽʷ ʙʦʣʦʪʥʘ, ʞʦʚʪʝʮʴ, ʘ ʪʘʢʦʞ 

ʦʯʝʨʝʪ, ʱʦ ʜʦʤʽʥʫʻ ʥʘʜ ʨʦʛʦʟʦʤ. 

ʇʨʝʙʦʨʝʘʣʴʥʠʡ ʧʝʨʽʦʜ (Preboreal). ʉʚʝʨʜʣʦʚʠʥʘ 4' ï ʟʨʘʟʦʢ 7  

(ʛʣʠʙʠʥʘ 2,25ï1,75 ʤ). ʉʚʝʨʜʣʦʚʠʥʘ 22 ï ʟʨʘʟʦʢ 6 (ʛʣʠʙʠʥʘ 1,30ï0,50 ʤ). 

ɺʽʜʩʣʦʥʝʥʥʷ VL ï 1, ʟʨʘʟʦʢ 2 (ʛʣʠʙʠʥʘ 1,84 ï 1,25 ʤ) [19]. ʇʦʣʽʧʰʝʥʥʷ ʢʣʽʤʘʪʫ 

ʩʧʨʠʯʠʥʠʣʦ ʰʚʠʜʢʝ ʧʦʰʠʨʝʥʥʷ ʣʽʩʦʚʠʭ ʫʛʨʫʧʫʚʘʥʴ ʽʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ, ʷʣʠʥʠ ʽ ʤʦʜʨʠʥʠ. ʇʦʯʠʥʘʶʪʴ ʟôʷʚʣʷʪʠʩʷ ʪʝʨʤʽʯʥʦ ʚʠʤʦʛʣʠʚʽ ʜʝʨʝʚʘ, 

ʪʘʢʽ ʷʢ: ʚôʷʟ (Ulmus), ʜʫʙ (Quercus ), ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ (Tilia cordata), ʚʽʣʴʭʘ 

ʯʦʨʥʘ (Alnus glutinosa) ʽ ʣʽʱʠʥʘ ʟʚʠʯʘʡʥʘ (Corylus). ʅʝʚʝʣʠʢʘ ʯʘʩʪʢʘ ʧʠʣʢʫ 

ʷʣʠʮʽ ʙʽʣʦʾ (Abies alba) ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʠʣʢʫ ʟ ʜʘʣʴʰʠʭ 

ʚʽʜʩʪʘʥʝʡ. ʊʘʢʽ ʨʦʩʣʠʥʥʽ ʪʘʢʩʦʥʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʯʘʪʦʢ ʣʽʩʦʚʠʭ ʟʦʥ. 

ʋʛʨʫʧʫʚʘʥʥʷ ʚʽʜʢʨʠʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʟ ʪʨʘʚʘʤʠ, ʨʦʜʠʥʦʶ ʣʦʙʦʜʦʚʠʭ ʱʝ 

ʧʦʰʠʨʝʥʽ, ʘʣʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʛʘʜʶʯʥʠʢʘ 

(ʬʽʣʽʧʝʥʜʫʣʘ Filipendula), ʧʪʝʨʠʜʦʨʬʽʪʽʚ (Filicales monolete), ʘ ʪʘʢʦʞ ʦʩʦʢʦʚʠʭ. 

ʎʝ ʫʢʘʟʫʻ ʥʘ ʚʦʣʦʛʦʣʶʙʥʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʫʚʘʥʥʷ.  
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ɹʦʨʝʘʣʴʥʠʡ ʽ ɸʪʣʘʥʪʠʯʥʠʡ ʧʝʨʽʦʜ Boreal and Atlantic. ʉʚʝʨʜʣʦʚʠʥʘ 4' ï 

ʟʨʘʟʦʢ 9 (ʛʣʠʙʠʥʘ 1,65ï1,45 ʤ). ɺʽʜʩʣʦʥʝʥʥʷ VL ï 1, ʟʨʘʟʦʢ 3 (ʛʣʠʙʠʥʘ  

1,25ï0,40 ʤ) [19]. ɼʦʤʽʥʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʫʛʨʫʧʫʚʘʥʴ ʟ ʣʽʱʠʥʦʶ ʟʚʠʯʘʡʥʦʶ ʽ 

ʣʠʧʦʶ ʜʨʽʙʥʦʣʠʩʪʦʶ ʫʢʘʟʫʶʪʴ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʢʣʽʤʘʪʫ ʪʘ ʧʦʜʘʣʴʰʫ 

ʩʪʘʙʽʣʽʟʘʮʽʶ ʨʦʩʣʠʥʥʠʭ ʟʦʥ. ɿʘʫʚʘʞʠʤʦ, ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ ʧʝʨʝʜʛʽʨʥʦʾ ʟʦʥʠ 

ʚʠʷʚʣʝʥʦ ʯʠʤʘʣʫ ʯʘʩʪʢʫ ʣʠʧʠ. ɺôʷʟ, ʜʫʙ ʽ ʛʨʘʙ (Carpinus) ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʽʜʢʽʩʥʽ 

ʟʤʽʰʘʥʽ ʣʠʩʪʷʥʽ ʣʽʩʠ. ʈʽʯʢʦʚʽ ʜʦʣʠʥʠ ʟʘʡʥʷʪʽ ʨʦʩʣʠʥʥʠʤʠ ʫʛʨʫʧʫʚʘʥʥʷʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚʽʣʴʭʦʶ ʯʦʨʥʦʶ, ʛʘʜʶʯʥʠʢʦʤ, ʦʩʦʢʦʚʠʤʠ ʽ ʙʘʛʘʪʦʥʽʞʢʦʚʠʤʠ 

ʫ ʧʽʜʣʽʩʩʽ. ʅʠʞʥʶ ʣʽʩʦʚʫ ʟʦʥʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʫʢʦʤ (Fagus) ̔  ʷʣʠʮʝʶ, ʘ ʚʝʨʭʥʶ ï 

ʷʣʠʥʦʶ. ɺʽʜʢʨʠʪʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʫʚʘʥʥʷ ʥʠʟʴʢʦʧʨʦʜʫʢʪʠʚʥʽ, ʘʣʝ ʧʨʠʩʫʪʥʽ. 

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʣʘʢʦʚʠʤʠ ʽ ʧʦʣʠʥʦʤ. ɺʠʷʚʣʝʥʦ ʧʠʣʦʢ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ (ʢʫʣʴʪʫʨʥʠʭ ʟʣʘʢʽʚ), ʘ ʩʘʤʝ: ʧʰʝʥʠʮʽ (Triticum) ʽ ʞʠʪʘ 

(Secale). 

ʉʫʙʙʦʨʝʘʣʴʥʠʡ ʧʝʨʽʦʜ Subboreal. ʉʚʝʨʜʣʦʚʠʥʘ 4' ï ʟʨʘʟʦʢ 5 (ʛʣʠʙʠʥʘ  

1,65ï1,45 ʤ). ɺʽʜʩʣʦʥʝʥʥʷ VL ï 1, ʟʨʘʟʦʢ 4 (ʛʣʠʙʠʥʘ 0,40ï0,25 ʤ) [19]. 

ʁʤʦʚʽʨʥʦ, ʱʦ ʫ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʙʫʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʣʽʩʦʚʠʭ ʟʦʥ, ʷʢʽ 

ʥʘʛʘʜʫʶʪʴ ʩʫʯʘʩʥʽ. ʋ ʧʝʨʝʜʛʽʨʩʴʢʽʡ ʟʦʥʽ ʜʦʤʽʥʫʶʪʴ ʣʠʧʘ ʡ ʛʨʘʙ, ʘ ʪʘʢʦʞ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʣʽʱʠʥʘ ʟʚʠʯʘʡʥʘ, ʢʣʝʥ (Acer), ʷʩʝʥ (Faxinus) ʽ ʣʠʧʘ ʰʠʨʦʢʦʣʠʩʪʘ. 

ʋ ʧʽʜʣʽʩʩʽ ʧʝʨʝʚʘʞʘʶʪʴ ʙʫʟʠʥʘ ʯʦʨʥʘ (Sambucus nigra) ʽ ʢʨʫʰʠʥʘ ʣʘʤʢʘ 

(Fangula). ʅʘ ʚʦʣʦʛʠʭ ʜʽʣʷʥʢʘʭ ʨʦʩʪʝ ʚʽʣʴʭʘ. ɺʠʷʚʣʝʥʦ ʪʠʩ (Taxus), ʚʝʨʙʫ ʽ 

ʷʩʝʥ. ɹʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ ʫʪʚʦʨʶʚʘʣʠ ʥʠʞʥʶ ʛʽʨʩʴʢʫ ʟʦʥʫ, ʘ ʭʚʦʡʥʽ ʜʝʨʝʚʘ ï 

ʚʝʨʭʥʶ. ʇʨʠʩʫʪʥʽ ʩʣʽʜʠ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʈʘʜʽʦʚʫʛʣʝʮʝʚʝ 

ʜʘʪʫʚʘʥʥʷ ï 625 Ñ 50 ʨʦʢʽʚ [15].  

ʉʫʙʘʪʣʘʥʪʠʯʥʠʡ ʧʝʨʽʦʜ Subatlantic. ʉʚʝʨʜʣʦʚʠʥʘ 28 ï ʟʨʘʟʦʢ 2 (ʛʣʠʙʠʥʘ 

5,90ï1,90 ʤ) [15]. ʉʫʙʘʪʣʘʥʪʠʯʥʠʡ ʧʝʨʽʦʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʢʨʠʪʽʩʪʶ 

ʣʘʥʜʰʘʬʪʫ, ʷʢʘ ʚʠʨʘʞʝʥʘ ʟʙʽʣʴʰʝʥʥʷʤ ʧʠʣʢʫ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ 

ʧʦʣʠʥʫ, ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ, ʚʢʣʶʯʘʶʯʠ ʧʰʝʥʠʮʶ, ʞʠʪʦ, ʛʨʝʯʢʫ (Fagopyrum). 

ɺʠʷʚʣʝʥʦ ʥʠʟʢʫ ʨʦʩʣʠʥʥʠʭ ʪʘʢʩʦʥʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ, 

ʥʘʧʨʠʢʣʘʜ: ʧʦʜʦʨʦʞʥʠʢ ʣʘʥʮʝʪʦʣʠʩʪʠʡ (Plantago lanceolata), ʧʦʜʦʨʦʞʥʠʢ 

ʚʝʣʠʢʠʡ (Plantago maior), ʧʦʜʦʨʦʞʥʠʢ ʩʝʨʝʜʥʽʡ (Plantago lmedia), ʩʧʦʨʠʰ 

ʟʚʠʯʘʡʥʠʡ (Polygonum aviculare). 

 

ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʽʥʰʠʤʠ ʨʝʛʽʦʥʘʤʠ 

 

ʋ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʇʦʣʴʱʽ ʚʽʩʣʽʥʩʴʢʽ ʚʽʜʢʣʘʜʠ ʥʝ ʚʠʚʯʝʥʽ. ʋ ʙʘʩʝʡʥʽ 

ʨʽʯʢʠ ɼʥʽʩʪʝʨ (ɻʘʣʠʮʴʢʠʡ ʨʘʡʦʥ) ʻ ʜʝʢʽʣʴʢʘ ʨʦʟʨʽʟʽʚ ʣʝʩʽʚ ʽ ʚʠʢʦʧʥʠʭ ˇʨʫʥʪʽʚ, 

ʧʘʣʝʦʟʦʾʚ, ʚʽʢ ʷʢʠʭ ʦʭʦʧʣʶʻ ʽʥʪʝʨʚʘʣ ʚʽʜ ʨʘʥʥʴʦʛʦ ʚʽʩʣʽʥʩʴʢʦʛʦ ʜʦ ʽʩʪʦʨʠʯʥʦʛʦ 

ʯʘʩʫ (Komar, 2002) [13], (Boguckyj & Lanczont, 2002) [11]. ʋ ʚʝʨʭʥʽʭ ʰʘʨʘʭ 

ɭʟʫʧʽʣʴʩʴʢʦʛʦ ʨʦʟʨʽʟʫ ʟʘʬʽʢʩʦʚʘʥʦ ʟʤʽʥʠ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʜʽʡ Weichselian Interpleniglacial ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʩʪʘʜʽʘʣʴʥʠʭ 

ʙʫʨʠʭ ˇʨʫʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʧʘʣʽʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʽʩʣʷ 

ʧʝʨʽʦʜʫ ʧʘʥʫʚʘʥʥʷ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʢʩʝʨʦʬʽʪʽʚ ʽ ʛʘʣʦʬʽʪʽʚ,  

ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʨʦʟʨʽʜʞʝʥʦʛʦ ʩʦʩʥʦʚʦʛʦ ʣʽʩʫ  

ʟ ʥʝʚʝʣʠʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ. ʈʦʟʨʽʟ ʚʽʜʧʦʚʽʜʘʻ ˇʨʫʥʪʦʚʦʤʫ 

ʛʦʨʠʟʦʥʪʫ ɼʫʙʥʦ. ɻʝʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʂʦʣʦʜʽʾʚʩʴʢʦʛʦ ʨʦʟʨʽʟʫ (Boguckyj 

& Lanczont, 2002) [11] ʜʘʚ ʟʤʦʛʫ ʦʧʠʩʘʪʠ ʜʝʪʘʣʴʥʫ ʩʪʨʘʪʠʛʨʘʬʽʶ 

Interpleniglacial. ɺʠʦʢʨʝʤʣʝʥʦ ʜʚʘ ʨʽʚʥʽ ʩʫʙʘʨʢʪʠʯʥʠʭ ʙʫʨʠʭ ˇʨʫʥʪʽʚ, ʘ ʩʘʤʝ: 

ɼʫʙʥʦ 2 ï ʩʪʘʨʽʰʠʡ, ʽ ɼʫʙʥʦ 1 ï ʤʦʣʦʜʰʠʡ, ʷʢʠʡ ʚʠʥʠʢ ʫ ʤʽʞʩʪʘʜʽʘʣʴʥʠʭ 

ʫʤʦʚʘʭ. ɺʠʷʚʣʝʥʦ ʪʘʢʦʞ ʰʘʨ ʣʝʩʽʚ, ʷʢʠʡ ʾʭ ʚʽʜʦʢʨʝʤʣʶʚʘʚ ʽ ʨʦʟʚʠʚʘʚʩʷ  
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ʫ ʩʪʘʜʽʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʆʢʨʝʤʽ ʧʣʘʩʪʠ ʙʘʩʝʡʥʫ ʨ. ɼʥʽʩʪʨʘ ʫ ɻʘʣʠʮʴʢʦʤʫ ʨʘʡʦʥʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʠʥʽ Weichselian Pleniglacial.  

ʋ ʨʦʟʨʽʟʽ ʟ ɾʦʭʦʚʘ ʧʦʙʣʠʟʫ ʄʝʣʝʢʘ (Srodon, 1976) [18], ʜʝ ʟʥʘʡʜʝʥʦ ʩʢʝʣʝʪ 

ʤʘʤʦʥʪʘ (Mammuthus trogontherii), ʜʘʪʦʚʘʥʦʛʦ 50 000 ï 56 000 ʨʦʢʽʚ ʜʦ 

ʩʫʯʘʩʥʦʩʪʽ, ʣʽʩʦʩʪʝʧ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʽʦʜʫ Brºrup Interstadial (Early Weichselian). 

ʋ ʣʘʥʜʰʘʬʪʽ ʧʝʨʝʚʘʞʘʶʪʴ ʨʽʜʢʽʩʥʽ ʩʦʩʥʦʚʽ ʣʽʩʠ, ʷʣʽʚʝʮʴ ʪʘ ʫʛʨʫʧʫʚʘʥʥʷ 

ʪʨʘʚôʷʥʠʩʪʦʛʦ ʩʪʝʧʦʚʦʛʦ ʪʠʧʫ ʟ ʯʠʩʣʝʥʥʠʤʠ ʩʚʽʪʣʦʣʶʙʥʠʤʠ ʨʦʩʣʠʥʘʤʠ.  

ʋ ʜʦʣʠʥʽ ʨʽʯʢʠ ʨʦʩʣʠ ʚʽʣʴʭʠ, ʩʦʩʥʠ, ʷʣʠʥʠ, ʙʝʨʝʟʠ ʽ ʭʤʽʣʴ ʟʚʠʯʘʡʥʠʡ (Humulus 

Lupulus).  

ʈʦʟʨʽʟ ʩʝʣʘ ɹʞʝʟʴʥʠʮʷ (BrzeŦnica, ʇʦʣʴʱʘ) ʥʘ ʨ. ɺʽʩʣʦʢʘ (Wisğoka), ʷʢʝ 

ʨʦʟʪʘʰʦʚʘʥʝ ʫ 15 ʢʤ ʚʽʜ Rzochɧw (Mamakowa & Staekel, 1974) [16], ʪʘʢʦʞ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʽʩʦʩʪʝʧʦʚʠʤ ʣʘʥʜʰʘʬʪʦʤ, ʘ ʚʽʜʢʣʘʜʠ ʜʘʪʦʚʘʥʦ 35 965 Ñ 1000 

ʨʦʢʽʚ ʜʦ ʩʫʯʘʩʥʦʩʪʽ ï Hengelo Interstadial (Brzeznica B) ʪʘ 27 990 Ñ 1 415 ʨʦʢʽʚ 

ʜʦ ʩʫʯʘʩʥʦʩʪʽ ï Denekamp Interstadial (Brzeznica A). ʉʝʨʝʜ ʜʦʤʽʥʫʶʯʠʭ ʨʦʩʣʠʥ ï 

ʩʦʩʥʘ ʢʝʜʨʦʚʘ ʻʚʨʦʧʝʡʩʴʢʘ, ʤʦʜʨʠʥʘ, ʷʣʽʚʝʮʴ, ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʝʬʝʜʨʫ 

ʜʚʦʢʦʣʦʩʫ. ʋʛʨʫʧʫʚʘʥʥʷ ʢʘʨʣʠʢʦʚʠʭ ʪʫʥʜʨʦʚʠʭ ʯʘʛʘʨʥʠʢʽʚ ʟ ʙʝʨʝʟʦʶ 

ʢʘʨʣʠʢʦʚʦʶ ʽ ʚʝʨʙʦʶ ʧʦʣʷʨʥʦʶ (Salix polaris), ʘ ʪʘʢʦʞ ʟʣʘʢʦʚʽ ʪʘ ʧʦʣʠʥ 

ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ. ʗʢ ʫ ʉʪʘʨʫʥʽ, ʪʘʢ ʽ ʚ ɹʞʝʟʴʥʠʮʽ ʚʽʜʢʣʘʜʠ ʛʦʣʦʮʝʥʫ 

ʣʝʞʘʪʴ ʚʠʱʝ ɺʽʩʣʽʥʩʴʢʦʛʦ ʧʝʨʽʦʜʫ (Pleni ï Weichselian). ʉʪʦʚʙʫʨ ʛʨʘʙʘ 

ʜʘʪʦʚʘʥʦ ʩʫʙʙʦʨʝʘʣʴʥʠʤ ʧʝʨʽʦʜʦʤ (3,380 Ñ 65 ʨʦʢʽʚ ʜʦ ʩʫʯʘʩʥʦʩʪʽ). ʋ ʪʦʡ ʯʘʩ 

ʧʘʥʫʚʘʣʠ ʛʨʘʙʦʚʽ ʣʽʩʠ ʟ ʜʫʙʦʤ ʽ ʙʫʢʦʤ, ʘ ʚ ʜʦʣʠʥʽ ʨʽʯʢʠ ï ʚʽʣʴʭʦʚʽ ʣʽʩʠ ʟ ʣʠʧʦʶ 

ʽ ʙʝʨʝʟʘʤʠ. 

ʅʠʟʠ ʚʽʜʢʣʘʜʽʚ ʩ. ʃʘʟʝʢ (ĞŃŨek, ʇʦʣʴʱʘ) ʧʦʙʣʠʟʫ ɿʘʢʣʽʢʫʚʘ (Zaklikɧw) ʥʘ 

ʨ. ʉʘʥʥʘ (Sanna River) [19] ʜʘʪʫʪʁʴʩʷ 25,580 (Ñ 3 270ï2 420) ʨʦʢʽʚ ʜʦ 

ʩʫʯʘʩʥʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʴʦʤʫ ɺʽʩʣʽʥʩʴʢʦʤʫ ʧʝʨʽʦʜʫ (upper Pleni ï 

Weichselian). ʇʠʣʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ 

ʧʘʨʢʦʚʦʛʦ ʪʠʧʫ ʪʫʥʜʨʠ ʟ ʧʦʛʘʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʩʦʩʥʦʚʦ-

ʤʦʜʨʠʥʦʚʦʛʦ ʣʽʩʫ. ʈʦʟʚʠʚʘʶʪʴʩʷ ʩʪʝʧʦʚʽ ʫʛʨʫʧʫʚʘʥʥʷ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʪʨʘʚôʷʥʠʩʪʠʭ ʽ ʩʚʽʪʣʦʣʶʙʥʠʭ ʨʦʩʣʠʥ, ʥʘʧʨʠʢʣʘʜ: ʧʦʣʠʥ, ʣʦʙʦʜʦʚʽ, ʣʘʜʘʥʥʠʢʦʚʽ 

(Helianthemum oelandicum), ʣʴʦʥ ʘʚʩʪʨʽʡʩʴʢʠʡ (Linum austriacum) ʽ ʝʬʝʨʘ 

ʜʚʦʢʦʣʦʩʘ. 

ɺʽʢ ʧʽʜʦʰʚʠ ʪʦʨʬôʷʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟ Jasğo Bryğy (ʇʦʣʴʱʘ) [17] ʜʘʪʦʚʘʥʦ  

45 000 ʨʦʢʽʚ ʜʦ ʩʫʯʘʩʥʦʩʪʽ ï Hengelo Interstadial, ʚʝʨʭʽʚʢʘ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ï  

34 000 Ñ 1 000 ʨʦʢʽʚ ʜʦ ʩʫʯʘʩʥʦʩʪʽ ʪʘ 35,300 Ñ 1,500 ʨʦʢʽʚ ʜʦ ʩʫʯʘʩʥʦʩʪʽ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʗʩʣʦ ʫ ɺʽʩʣʽʥʩʴʢʦʤʫ ʧʝʨʽʦʜʽ (Pleni ï Weichselian) ʧʝʨʝʚʘʞʘʻ ʪʫʥʜʨʘ ï 

ʧʘʨʢ ʽʟ ʤʦʜʨʠʥʦʶ, ʩʦʩʥʦʶ ʢʝʜʨʦʚʦʶ ʻʚʨʦʧʝʡʩʴʢʦʶ, ʷʣʽʚʮʝʤ ʽ ʧʦʜʝʢʫʜʠ 

ʚʽʣʴʭʦʶ ʟʝʣʝʥʦʶ, ʷʢʘ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʠʡ ʣʘʥʜʰʘʬʪ ʟ 

ʜʦʤʽʥʫʶʯʠʤʠ ʪʨʘʚʘʤʠ, ʦʩʦʢʘʤʠ, ʩʚʽʪʣʦʣʶʙʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʥʘʧʨʠʢʣʘʜ: ʨʝʙʨʦ 

ʥʘʩʽʥʥʠʢ ʛʽʨʩʴʢʠʡ (Pleurospermum austriacum), ʩʦʥʮʝʩʚʽʪ ʟʚʠʯʘʡʥʠʡ ʪʘ ʽʥ. ʅʘ 

ʚʦʣʦʛʽʰʠʭ ʜʽʣʷʥʢʘʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʙʝʨʝʟʘ ʢʘʨʣʠʢʦʚʘ, ʩʦʩʥʘ ʢʝʜʨʦʚʘ 

ʻʚʨʦʧʝʡʩʴʢʘ ʽ ʤʦʜʨʠʥʘ. 

ʅʘʡʧʦʚʥʽʰʽ ʧʘʣʽʥʦʣʦʛʽʯʥʽ ʜʘʥʽ ʽʟ ʩ. ʉʪʘʨʫʥʷ ʤʘʶʪʴ ʘʥʘʣʦʛʠ ʫ ɹʝʱʘʜʘʭ. ʅʘ 

ʪʝʨʠʪʦʨʽʷʭ ɺʠʞʥʷ ʊʝʨʥʘʚʘ ɯ ʽ ɯɯ (Tarnawa WyŨna, ʇʦʣʴʱʘ) [19] ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʨʦʜʠʥʥʽ ʫʛʨʫʧʫʚʘʥʥʷ ʨʘʥʥʴʦʛʦ ɼʨʽʘʩʫ (Older Dryas, Late Weichselian) 

ʩʫʙʘʪʣʘʥʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʋ ʰʘʨʘʭ Allerßd ʧʝʨʝʚʘʞʘʶʪʴ ʨʽʜʢʽʩʥʽ ʩʦʩʥʦʚʽ ʣʽʩʠ ʟ 

ʩʦʩʥʦʶ ʢʝʜʨʦʚʦʶ ʻʚʨʦʧʝʡʩʴʢʦʶ, ʤʦʜʨʠʥʦʶ ʽ ʷʣʽʚʮʝʤ. ʇʦʭʦʣʦʜʘʥʥʷ ʫ 

ʇʽʟʥʴʦʤʫ ɼʨʽʘʩʽ ʧʨʠʟʚʝʣʦ ʜʦ ʧʘʥʫʚʘʥʥʷ ʚʽʜʢʨʠʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ 

ʪʨʘʚ. ʉʝʨʝʜ ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʠʜʽʚ ʚʠʷʚʣʝʥʦ ʘʡʩʪʨʦʚʽ, ʘ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ï ʩʦʩʥʘ 

ʟʚʠʯʘʡʥʘ, ʩʦʩʥʘ ʢʝʜʨʦʚʘ ʻʚʨʦʧʝʡʩʴʢʘ, ʤʦʜʨʠʥʘ ʽ ʷʣʽʚʝʮʴ. ʇʨʝʙʦʨʝʘʣʴʥʠʡ 
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ʧʝʨʽʦʜ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʢʠ ʩʦʩʥʠ ʡ ʟʤʝʥʰʝʥʥʷʤ 

ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ. ʋ ʣʽʩʘʭ ʙʦʨʝʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʧʘʥʫʶʪʴ ʚôʷʟ, ʙʝʨʝʟʘ ʽ 

ʚʽʣʴʭʘ. ɺ ʘʪʣʘʥʪʠʯʥʠʡ ʧʝʨʽʦʜ ʨʦʩʣʠ ʣʽʱʠʥʘ ʟʚʠʯʘʡʥʘ, ʜʫʙ ʽ ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ. 

ɹʫʢ ʜʦʤʽʥʫʻ, ʧʦʯʠʥʘʶʯʠ ʟ ʩʫʙʙʦʨʝʘʣʴʥʦʛʦ ʽ ʜʦ ʩʫʙʘʪʣʘʥʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ, 

ʨʘʟʦʤ ʽʟ ʛʨʘʙʦʤ ʽ ʷʣʠʮʝʶ. ɯʥʰʽ ʜʽʣʷʥʢʠ ɹʝʱʘʜ (Ralska ï Jasiewi ï czowa, 1980) 

ʦʧʠʩʫʶʪʴ ʨʦʩʣʠʥʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʽʜ ʘʪʣʘʥʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ ï ʪʝʨʠʪʦʨʽʷ 

ʉʤʝʨʝʢ ʽ ɿʘʢʦʣʝ (Smerek, Zakole, ʇʦʣʴʱʘ), ʩʫʙʙʦʨʝʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ï 

ʪʝʨʠʪʦʨʽʷ ʉʤʦʣʥʠʢ ʽ ɺʦʣʦʩʘʪʝ (Smolnik, Wolosat, ʇʦʣʴʱʘ), ʜʦ 

ʩʫʙʘʪʣʘʥʪʠʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʋ ʧʠʣʢʦʚʠʭ ʨʦʟʨʽʟʘʭ ʩ. ʉʪʘʨʫʥʷ ʚʠʷʚʣʝʥʦ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʚʽʜʥʝʩʝʥʽ ʜʦ 

ʙʦʨʝʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ, ʥʘʧʨʠʢʣʘʜ ʧʠʣʦʢ ʷʣʠʮʽ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʡʦʛʦ ʥʠʟʴʢʠʡ 

ʚʽʜʩʦʪʦʢ (< 1%) ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟ ʜʘʣʴʰʠʭ ʚʽʜʩʪʘʥʝʡ, ʘʣʝ ʡ 

ʤʽʩʮʝʚʽ ʥʘʩʘʜʞʝʥʥʷ ʷʣʠʮʽ ʫ ʮʽʡ ʯʘʩʪʠʥʽ ʂʘʨʧʘʪ ʥʝ ʤʦʞʥʘ ʚʠʢʣʶʯʘʪʠ. ɿ ʽʥʰʦʛʦ, 

ʧʦʷʚʘ ʪʘʢʦʛʦ ʧʠʣʢʫ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʽʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʮʴʦʛʦ 

ʧʝʨʽʦʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ.  

 

ɺʠʩʥʦʚʢʠ 

 

ɽʢʦʣʦʛʽʯʥʽ ʜʘʥʽ ʱʦʜʦ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ 

ɺʝʣʠʢʠʡ ʃʫʢʘʚʝʮʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʦʢʨʝʤʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ 

ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʴʩʴʢʠʭ ʂʘʨʧʘʪ. ʅʝʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʧʝʨʰ ʟʘ ʚʩʝ ʮʝ 

ʜʦʤʽʥʫʚʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ, ʦʙʫʤʦʚʣʝʥʽ ʛʝʦʛʨʘʬʽʯʥʠʤ 

ʧʦʣʦʞʝʥʥʷʤ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʦʤ ʙʽʣʴʰ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ 

ʨʦʩʣʠʥʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ.  

ʈʦʟʚʠʪʦʢ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ɺʽʩʣʽʥʩʴʢʦʛʦ ʧʝʨʽʦʜʫ (Pleni ï Weichselian) 

ʷʢ ʫ ʭʦʣʦʜʥʽʰʽ (ʩʪʘʜʽʘʣʠ), ʪʘʢ ʽ ʪʝʧʣʽʰʽ ʧʝʨʽʦʜʠ (ʽʥʪʝʨʩʪʘʜʽʘʣʠ) ʯʽʪʢʦ 

ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥʥʠʭ ʩʧʽʚʪʦʚʘʨʠʩʪʚ ʚʽʜʦʤʠʭ ʷʢ ʪʫʥʜʨʦʩʪʝʧ,  

ʘ ʪʘʢʦʞ ʾʭʥʻ ʜʦʤʽʥʫʚʘʥʥʷ ʫ ʨʽʯʢʦʚʽʡ ʜʦʣʠʥʽ ɺʝʣʠʢʠʡ ʃʫʢʘʚʝʮʴ ʥʘ ʪʦʡ ʯʘʩ. 

ɹʝʟʩʫʤʥʽʚʥʦ, ʱʦ ʡ ʫ ʤʘʩʰʪʘʙʽ ʚʩʽʻʾ ʧʣʦʱʽ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʧʝʨʝʚʘʞʘʻ 

ʪʫʥʜʨʦʩʪʝʧ. ʊʘʢʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʭʘʨʘʢʪʝʨʥʠʡ ʽ ʜʣʷ ʜʽʣʷʥʦʢ, ʜʝ ʙʫʣʠ 

ʟʥʘʡʜʝʥʽ ʩʩʘʚʮʽ ʝʧʦʭʠ ʧʣʝʡʩʪʦʮʝʥʫ.  

ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʧʝʨʽʦʜ ʛʦʣʦʮʝʥʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘʭʽʜʥʦʾ 

ʋʢʨʘʾʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʇʦʣʴʱʝʶ ʚʠʷʚʠʣʘʩʴ ʜʠʥʘʤʽʯʥʽʰʦʶ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ 

ʙʣʠʟʴʢʽʩʪʶ ʜʦ ʂʘʨʧʘʪʩʴʢʠʭ ʽ ɹʘʣʢʘʥʩʴʢʠʭ ʨʝʬʫʛʽʫʤʽʚ. ʇʦʰʠʨʝʥʥʷ ʣʠʧʠ, ʷʣʠʮʽ 

ʽ ʙʫʢʫ ʙʫʣʦ ʰʚʠʜʢʠʤ ʽ ʚʽʜʙʫʚʘʣʦʩʷ ʤʘʡʞʝ ʦʜʥʦʯʘʩʥʦ, ʦʜʥʘʢ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʇʦʣʴʱʽ ʮʽ ʜʝʨʝʚʘ ʟôʷʚʣʷʶʪʴʩʷ ʟʥʘʯʥʦ ʧʽʟʥʽʰʝ, ʘ ʾʭʥʻ ʧʦʰʠʨʝʥʥʷ ʪʨʠʚʘʻ ʫ ʤʝʞʘʭ 

ʜʦʚʰʦʛʦ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ. 
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DEVELOPMENT OF MANAGEMENT MEASURES TO BRING  

THE TERRITORY OF CARPATHIAN BIOSPHERE RESERVE INTO 

ALIGNMENT WITH THE I NTERNATIONAL REQUIREMENTS  

 
Abstract. The modern ecological challenges of the territories with conservation 

status have impact not only at the national level, but also at the global. That is why 

the solution to address the administrative challenges of these territories located in 

our country and bringing them into alignment with the international requirements 

is becoming more relevant. 

The purpose of the study is to develop measures aiming to create a transit zone of 

the Carpathian Biosphere Reserve in the context of the sustainable development. 

Research materials and methods of the study. From the traditional general scientific 

methods used: analysis and synthesis; comparison and analogy; generalization and 

abstraction; project management (planning and implementation of measures aiming 

to create a transit zone of the Carpathian Biosphere Reserve). 

The relevance of this work is quite high. The conservation business in Ukraine is 

developing and improving every year. The process of increasing the conservation 

territories is relevant not only in Ukraine but also beyond its borders. Unfortunately, 

the legal framework of our state in the field of conservation does not fully ensure 

the proper use, reproduction and protection of the biosphere territories with 

conservation status. 

The Carpathian Biosphere Reserve is one of the largest environmental, scientific, 

environmental and educational centers of the Carpathian region. Since 1993 it has 

been part of the World Network of Biosphere Reserves of the MAB-UNESCO.  

The article gives an example of bringing the territory of a biosphere reserve to the 

international requirements for biosphere reserves; the main directions of activity 

aimed at collaboration of the administration of the Carpathian Biosphere Reserve 

with local communities and recommendations to implement the measures to ensure 

the creation of a transit zone of the biosphere reserve in Ukraine. 
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Some issues remained unresolved and some were only partially resolved, that is why 

the issue of improving the existing legal framework remains very relevant, taking 

into account the international commitments of Ukraine in the field of the sustainable 

development of reservation areas.  

Keywords: sustainable development; natural reservation fund; biosphere reserve; 

transit zone 

 

Formulation of the challenge 

 

In 1974, the UNESCO Task Force on Man and Biosphere (MAB) has developed the 

main concept of biosphere reserves. The Biosphere Reserve Network began 

operating in 1976 and, as of 2016, the UNESCO MAB network included 669 

reserves in 120 countries. Thus, biosphere reserves are referred to international 

structures [1] that are created under the MAB program. They include both the nature 

conservation areas and significant transitional areas or transition areas. This part of 

the Biosphere Reserve has no special conservation status and is created with the aim 

of implementing the concept of sustainable development here. The Carpathian 

Biosphere Reserve (CBR) belongs to the so-called old biosphere reserves, created 

before the appearance of the Seville Strategy and Statutory Framework (Regulation) 

of the World Network of Biosphere Reserves MAB UNESCO. At the time of its 

creation in 1993, it was a classic territory with conservation status and had a cluster 

structure [2]. At that time, the structure of the CBR was fully in line with the main 

goals of the biosphere reserves of that time to preserve the standards of the pristine 

natural complexes and to monitor them. However, in Ukrainian law [3] there is a 

disagreement between international and national categories of nature reserve fund 

(NRF). The NRF category of Ukraine ï ñBiosphere Preserveò was first introduced 

in 1992 when it passed the relevant Law [3], which distinguished biosphere preserves 

as a separate category of NRF, that is, they were created in Ukraine by Decree of the 

President rather than by UNESCO. 

The Biosphere Reserve is a protected area that operates in accordance with the 

Law of Ukraine "On the Nature Reserve Fund of Ukraine" and which has rather 

severe restrictions on the use of nature in its territory. Instead, Biosphere Reserves 

are international structures created within the framework of the UNESCO Human 

and Biosphere Program [4]. The Carpathian Biosphere Reserve serves both the 

Biosphere Reserve and the Biosphere Preserve. The difference between these 

structures is very fundamental. Therefore, the development of management 

measures aimed to bring the territorial structures of Ukraine's biosphere preserves 

into alignment with the international requirements is urgent. This is necessary, first 

of all, because biosphere preserves (reserves), in accordance with UNESCO program 

documents, can play a significant role in the implementation of the Sustainable 

Development Strategy "Ukraine 2020", which was approved by the Decree of the 

President of Ukraine on January 12, 2015. 

 

Analysis of recent research and publications 

 

The Carpathian Biosphere Reserve is one of the largest environmental, scientific, 

environmental and educational centers of the Carpathian region. There are numerous 

scientific laboratories in the CBR, a network of monitoring sites, phenological 

points, hydro- and meteo-posts which have been established. The reserve is a natural 




