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ȺȽɆȷũɋũȼ 

Ƀ Ɏɜɗɟɤˊɞɠ Ŭˊɧ ŰŬ ŬɟɢŬɑŬ ɢɟɧɜɘŬ ɏɜɘɤůŮ Űɖɜ ŬɜɎɔəɖ - ůŰɞ ůəɚɖɟɧ ŬɔɩɜŬ ˊɞɡ 

ɏŭɘɜŮ ɔɘŬ Űɖɜ Ůˊɘɓɑɤůɖ Űɞɡ - ɜŬ ˊŬɟŬŰɖɟŮɑ, ɜŬ ˊŮɟɘɔɟɎűŮɘ əŬɘ ɜŬ ɞɛŬŭɞˊɞɘŮɑ, ŰŬ űɡŰɎ 

əŬɘ ŰŬ ɕɩŬ. ȰˊɟŮˊŮ ɜŬ əɤŭɘəɞˊɞɘŮɑ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞ ́ɞɘŬ ɕɩŬ ɐ űɡŰɎ ɐŰŬɜ 

əŬŰɎɚɚɖɚŬ ɔɘŬ Űɟɞűɐ əŬɘ ˊɞɘŬ ŮˊɘəɑɜŭɡɜŬ ɐ Ŭəɧɛɖ əŬɘ ŰɞɝɘəɎ. ȳɚŮɠ ŬɡŰɏɠ Űɘɠ 

ˊɚɖɟɞűɞɟɑŮɠ ɏˊɟŮˊŮ ɜŬ Űɘɠ ŭɘŮɡɗŮŰŮɑ ɛŮ Űɟɧˊɞ ˊɞɡ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ůɡɔəɟɘɗɞɨɜ ɛŮŰŬɝɨ 

Űɞɡɠ, ɩůŰŮ ɞɘ ŬˊɞűɎůŮɘɠ Űɞɡ ɜŬ ɐŰŬɜ, əɎɗŮ ɢɟɞɜɘəɐ ůŰɘɔɛɐ, ɞɘ əŬɚɨŰŮɟŮɠ ŭɡɜŬŰɏɠ. 

ȰŰůɘ, ůɘɔɎ - ůɘɔɎ əŬɘ ɛŮ ŰŮɚŮɑɤɠ ŮɛˊŮɘɟɘəɧ Űɟɧˊɞ, ˊɏɟŬůŮ ůŰɖɜ ŰŬɝɘɜɞɛɑŬ, ɢɤɟɑɠ 

ɤůŰɧůɞ ɜŬ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬŰɟɏɣŮɘ ůŰŬ ˊɟɤŰɧɔɞɜŬ ŮəŮɑɜŬ ůŰɎŭɘŬ Űɖɜ ŮɛˊŮɘɟɑŬ ůŮ 

ŮˊɘůŰɐɛɖ. ɆŰɞɜ ŬɜŬŰɞɚɘəɧ, ɞɜɞɛŬɕɧɛŮɜɞ, ˊɞɚɘŰɘůɛɧ ɖ ˊɟɩŰɖ ŰŬɝɘɜɧɛɖůɖ 

űŬɟɛŬəŮɡŰɘəɩɜ űɡŰɩɜ əŬŰŬɔɟɎűɖəŮ Ŭˊɧ Űɞɜ ŬɡŰɞəɟɎŰɞɟŬ Űɖɠ ȾɑɜŬɠ Shen Nung, 

ˊŮɟɑˊɞɡ Űɞ 3000 ˊ.ɉ.. ɄŮɟɑ Űɞ 1500 ˊ.ɉ., űŬɟɛŬəŮɡŰɘəɎ űɡŰɎ ŮɘəɞɜɞɔɟŬűɐɗɖəŬɜ ůŮ 

ŰɞɘɢɞɔɟŬűɑŮɠ ůŰɖɜ ȷɑɔɡˊŰɞ ɛŮ ŬɜŬűɞɟɎ ůŰŬ ɞɜɧɛŬŰŬ əŬɘ Űɘɠ ɘŭɘɧŰɖŰɏɠ Űɞɡɠ, Ůɜɩ ůŰɞɜ 

ˊɎˊɡɟɞ Ebers ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ űɡŰɎ ɤɠ űɎɟɛŬəŬ ɔɘŬ ŭɘɎűɞɟŮɠ ŬůɗɏɜŮɘŮɠ 

(Manktelow, 2010).  

ɆɨɛűɤɜŬ ɛŮ Űɞɜ Lloyd, (1970) ɖ ́ ɟɩŰɖ Űɞɛɐ ůŰɘɠ ɗŮŰɘəɏɠ ŮˊɘůŰɐɛŮɠ, ůŰɞɜ 

ŬˊɞəŬɚɞɨɛŮɜɞ "ŭɡŰɘəɧ" ˊɞɚɘŰɘůɛɧ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Ŭˊɧ Űɞɡɠ ȷɟɢŬɑɞɡɠ 

ɄɟoůɤəɟŬŰɘəɞɨɠ űɘɚɞůɧűɞɡɠ ɞɘ ɞˊɞɑɞɘ ŬɜŬɕɐŰɖůŬɜ əŬɗɞɚɘəɎ ŬɑŰɘŬ ɔɘŬ Űɖɜ ŮɟɛɖɜŮɑŬ 

Űɤɜ űɡůɘəɩɜ űŬɘɜɞɛɏɜɤɜ ˊɞɡ ɛɏɢɟɘ ŰɧŰŮ ŬˊɞŭɑŭɞɜŰŬɜ ůŮ ŭɞɝŬůɑŮɠ əŬɘ ɗŮɥəɏɠ 

ˊŬɟŮɛɓɎůŮɘɠ, əŬɗɘɏɟɤůŬɜ Űɞ ŭɖɛɧůɘɞ ŭɘɎɚɞɔɞ əŬɘ Űɖɜ ŬɜŰɘˊŬɟɎɗŮůɖ ůŰɖɜ ŮɟɛɖɜŮɑŬ 

Űɞɡ űɡůɘəɞɨ əɧůɛɞɡ Ůɜɩ ɞ ȷɚəɛŬɑɤɜ ɞ ȾɟɞŰɤɜɘɎŰɖɠ (ɄɡɗŬɔɧɟŮɘŬ ůɢɞɚɐ) ɐŰŬɜ ɞ 

ˊɟɩŰɞɠ ˊɞɡ ůɡɜɏɔɟŬɣŮ ŮˊɘůŰɖɛɞɜɘəɧ ɓɘɓɚɑɞ (ɆəɞɨɟŬɠ, 2004). ɆˊɞɡŭŬɘɧŰŮɟɞɘ Ŭˊɧ 

Űɞɡɠ ɄɟɞůɤəɟŬŰɘəɞɨɠ űɘɚɞůɧűɞɡɠ ŮɑɜŬɘ: 

- ŪŬɚɐɠ, ȷɜŬɝɑɛŬɜŭɟɞɠ, ȷɜŬɝɘɛɏɜɖɠ, (Ůəˊɟɧůɤˊɞɘ Űɖɠ ůɢɞɚɐɠ Űɖɠ ɀɘɚɐŰɞɡ).  

- Ƀɘ ɄɡɗŬɔɧɟŮɘɞɘ (ȷɚəɛŬɑɤɜ ɞ ȾɟɞŰɤɜɘɎŰɖɠ, ȽˊˊɧŭŬɛɞɠ ɞ ɀɘɚɐůɘɞɠ, Ȳɤɜ ɞ ɉɑɞɠ, ə.Ɏ.) 

- Ƀɘ ȺɚŮɎŰŮɠ ɛŮ ůˊɞɡŭŬɘɧŰŮɟɞɡɠ Ůəˊɟɞůɩˊɞɡɠ Űɞɡɠ ɂŮɜɞűɎɜɖ, ȼɟɎəɚŮɘŰɞ, 

ɄŬɟɛŮɜɑŭɖ, ȺɛˊŮŭɞəɚɐ əŬɘ ȷɜŬɝŬɔɧɟŬ. 

- Ƀ ȹɖɛɧəɟɘŰɞɠ əŬɘ ɞ ȽˊˊɞəɟɎŰɖɠ. 
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ȳɛɤɠ, ɞ ́ɟɩŰɞɠ ˊɞɡ ŮűɎɟɛɞůŮ Űɖ ɓɘɞɚɞɔɘəɐ əŬŰɎŰŬɝɖ ůŰɞ ŭɡŰɘəɧ, ŬˊɞəŬɚɞɨɛŮɜɞ, 

ˊɞɚɘŰɘůɛɧ ɐŰŬɜ ɞ ȷɟɘůŰɞŰɏɚɖɠ (384 - 322 ˊ.ɉ.) (Manktelow, 2010), əŬɗɩɠ ŬɡŰɧɠ 

ŭɘɎəɟɘɜŮ əŬɘ ˊŮɟɑɔɟŬɣŮ ɡˊɞɞɛɎŭŮɠ ɕɩɤɜ Ŭˊɧ ˊɞɚɨ ɛŮɔŬɚɨŰŮɟŮɠ ɞɛɎŭŮɠ, əŬɘ 

ɞɟɘůɛɏɜŬ Ŭˊɧ ŰŬ ɞɜɧɛŬŰŬ ˊɞɡ ɏŭɤůŮ ŮɝŬəɞɚɞɡɗɞɨɜ ɜŬ ɘůɢɨɞɡɜ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ 

ɧˊɤɠ ŰŬ ɀŬɚɎəɘŬ, ŰŬ ȾɞɚŮɧ́ ŰŮɟŬ əŬɘ ŰŬ ȹɑ́ŰŮɟŬ. ɆŰɖɜ əŬŰɎŰŬɝɐ Űɞɡ ůŮ ɞɛɎŭŮɠ 

ɢɟɖůɘɛɞˊɞɑɖůŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧˊɤɠ: Ŭɜ ɏɢɞɡɜ ɐ ŭŮɜ ɏɢɞɡɜ ŬɑɛŬ (ɏɜŬɘɛŬ - ɎɜŬɘɛŬ), 

Ŭɜ ɏɢɞɡɜ ůŰɞ ůɩɛŬ Űɞɡɠ űŰŮɟɎ ɐ ŰɟɑɢŮɠ (űŰŮɟɤŰɎ - ŰɟɘɢɤŰɎ) ə.Ŭ.. ȷɡŰɧɠ ˊɞɡ ɏɓŬɚŮ Űɘɠ 

ɓɎůŮɘɠ ɔɘŬ Űɖ ůɨɔɢɟɞɜɖ ŰŬɝɘɜɞɛɑŬ ŮɑɜŬɘ ɞ Carolus Linnaeus (1707-1778), əŬɗɩɠ Űɞ 

1758 ˊɟɧŰŮɘɜŮ Űɖɜ ŭɡɩɜɡɛɖ ɞɜɞɛŬŰɞɚɞɔɑŬ. ȹɖɚŬŭɐ əɎɗŮ Ůɑŭɞɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ 

ŭɨɞ ɞɜɧɛŬŰŬ (ũɏɜɞɠ, Ůɑŭɞɠ) ůŰŬ ȿŬŰɘɜɘəɎ (Genus, species), Űɞ ˊɟɩŰɞ ɧɜɞɛŬ (ɛŮ 

əŮűŬɚŬɑɞ Űɞ ˊɟɩŰɞ ɔɟɎɛɛŬ) ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɧɜɞɛŬ Űɞɡ ɔɏɜɞɡɠ əŬɘ Űɞ ŭŮɨŰŮɟɞ (ɛŮ ɧɚŬ 

ˊŮɕɎ) ůŰɞ Ůɑŭɞɠ (ŰŬ ɞɜɧɛŬŰŬ ɔɟɎűɞɜŰŬɘ ɛŮ ́ɚɎɔɘŬ ɔɟŬűɐ ɐ ŮɑɜŬɘ ɡˊɞɔɟŬɛɛɘůɛɏɜŬ). 

ɄŬɟɧɚɖ Űɖ ɓŬɗɘɎ ́ ɑůŰɖ Űɞɡ Linnaeus (Harrison, 2009), ́ ɞɡ ɞŭɖɔɞɨůŮ ůŰɖɜ ɘŭŮŬɚɘůŰɘəɐ 

ˊɟɞůɏɔɔɘůɖ ˊŮɟɑ Űɖɠ ŬɛŮŰŬɓɚɖŰɧŰɖŰŬɠ Űɤɜ Ůɘŭɩɜ, ɞ Űɟɧˊɞɠ ɔɟŬűɐɠ Űɖɠ 

ɞɜɞɛŬŰɞɚɞɔɑŬɠ ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ, ɛɏɢɟɘ əŬɘ Űɘɠ ɛɏɟŮɠ ɛŬɠ. ȱŰŬɜ ŬɡŰɧɠ 

ˊɞɡ ˊɟɧŰŮɘɜŮ, ɔɘŬ ˊɟɩŰɖ űɞɟɎ, ŰɟŮɘɠ ŬɜɩŰŮɟŮɠ ɓŬɗɛɑŭŮɠ ůŰɞ ůɨůŰɖɛŬ əŬŰɎŰŬɝɖɠ 

(Classis, Ordo, Genus). 

ɆŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɨɗɖůŬɜ ůɖɛŬɜŰɘəɏɠ ŬɜŬŰɟɞ́ ɏɠ, ŬɟɢɘəɎ Ŭˊɧ Űɞɜ Lamarck 

(Stafleu, 1971; Oxenham, 2015) əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ Ŭˊɧ Űɞɜ Charles Darwin ï ȾɎɟɞɚɞ 

ȹŬɟɓɑɜɞ (Gillispie, 1958) ˊɞɡ ɗŮɛŮɚɑɤůŮ ɛŮ ŮˊɘůŰɖɛɞɜɘəɧ Űɟɧˊɞ Űɖ ɗŮɤɟɑŬ Űɖɠ 

Ůɝɏɚɘɝɖɠ ɛɏůŬ Ŭˊɧ Űɖ ŭɟɎůɖ Űɖɠ űɡůɘəɐɠ Ůˊɘɚɞɔɐɠ. Ⱥŭɩ ˊɟɏˊŮɘ ɜŬ ŮˊɘůɖɛɎɜɞɡɛŮ ɧŰɘ 

Ŭəɧɛɖ əŬɘ ɞ ɗŮɛŮɚɘɤŰɐɠ Űɖɠ ɗŮɤɟɑŬɠ Űɖɠ Ůɝɏɚɘɝɖɠ Ⱦ. ȹŬɟɓɑɜɞɠ ŭŮɜ ɏəɟɡɣŮ Űɞɜ 

ɗŬɡɛŬůɛɧ Űɞɡ ɔɘŬ Űɞ ŰŬɝɘɜɞɛɘəɧ ɏɟɔɞ Űɞɡ ȷɟɘůŰɞŰɏɚɖ ɗŮɤɟɩɜŰŬɠ ɧŰɘ ɞ Linnaeus əŬɘ ɞ 

Cuvier ůɡɜɏɢɘůŬɜ Űɞɜ Űɟɧˊɞ ŮˊɘůŰɖɛɞɜɘəɐɠ ˊɟɞůɏɔɔɘůɖɠ Űɞɡ ȷɟɘůŰɞŰɏɚɖ (Voultsiadou 

and Gerovasileiou et al., 2017). ȳˊɤɠ əŬŰɎ ɚɏɝɖ ŬɜŬűɏɟŮŰŬɘ Ŭˊɧ Űɞɡɠ Laurin and 

Humar (2022):  

ȰSimilarly, Darwin stated, in a letter (Gotthelf, 1999) to the physician and classicist 

William Ogle who had sent Darwin a copy of his translation of Aristotleôs works on 

the parts of animals, that ñLinnaeus and Cuvier have been my two gods, though in 

very different ways, but they were mere school-boys to old Aristotleòȱ. («Ƀɛɞɑɤɠ, ɞ 

ȹŬɟɓɑɜɞɠ ŭɐɚɤůŮ, ůŮ ɛɘŬ ŮˊɘůŰɞɚɐ (Gotthelf, 1999) ˊɟɞɠ Űɞɜ űɡůɘɞŭɑűɖ əŬɘ 

əɚŬůɘəɘůŰɐ William Ogle ˊɞɡ ŮɑɢŮ ůŰŮɑɚŮɘ ůŰɞɜ ȹŬɟɓɑɜɞ ɏɜŬ ŬɜŰɑɔɟŬűɞ Űɖɠ 
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ɛŮŰɎűɟŬůɖɠ Űɤɜ ɏɟɔɤɜ Űɞɡ ȷɟɘůŰɞŰɏɚɖ ɔɘŬ ŰŬ ɛɏɟɖ Űɤɜ ɕɩɤɜ, ɧŰɘ çɞ Linnaeus əŬɘ ɞ 

Cuvier ɐŰŬɜ, Ŭɜ əŬɘ ɛŮ ˊɞɚɨ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɟɧˊɞɡɠ, ɞɘ ŭɨɞ ɗŮɞɑ ɛɞɡ, ŬɚɚɎ ůŮ 

ůɨɔəɟɘůɖ ɛŮ Űɞɜ ɔŮɟɞ-ȷɟɘůŰɞŰɏɚɖ ɐŰŬɜ Ŭˊɚɞɑ ɛŬɗɖŰɏɠ».  

ȼ űɘɚɞůɞűɘəɐ ŭɘŬɛɎɢɖ Űɤɜ ŭɨɞ ŮˊɘəɟŬŰɏůŰŮɟɤɜ ɟŮɡɛɎŰɤɜ, ŬɡŰɞɨ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ 

Űɖɜ ŬɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɤɜ Ůɘŭɩɜ (ɘŭŮŬɚɘůŰɘəɐ ˊɟɞůɏɔɔɘůɖ) ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɘɠ ɘŭɏŮɠ - 

ˊɟɧŰɡˊŬ, ɧˊɤɠ ŬɡŰɏɠ ŬɜŬűɏɟɞɜŰŬɘ Ŭˊɧ Űɞɜ ɄɚɎŰɤɜŬ əŬɘ ɧɚɞɡɠ Űɞɡɠ ɛŮŰɏˊŮɘŰŬ 

ŮɟŮɡɜɖŰɏɠ Űɘɠ ɘŭŮŬɚɘůŰɘəɐɠ ůɢɞɚɐɠ ɧˊɤɠ (ȷɟɘůŰɞŰɏɚɖɠ - Linnaeus) əŬɘ ŬɡŰɞɨɠ Űɖɠ 

ɡɚɘůŰɘəɐɠ - ŮɝŮɚɘəŰɘəɐɠ ́ ɟɞůɏɔɔɘůɖɠ ɧŰɘ ŰŬ ˊɎɜŰŬ ɛŮŰŬɓɎɚɚɞɜŰŬɘ (ȼɟɎəɚŮɘŰɞɠ "ŰŬ ˊɎɜŰŬ 

ɟŮɑ", Ⱥˊɑəɞɡɟɞɠ, Lamarck, ȹŬɟɓɑɜɞɠ) ůɡɜŮɢɑɕŮŰŬɘ Ŭəɧɛɖ əŬɘ ůŰɘɠ ɛɏɟŮɠ ɛŬɠ. ȺɑɜŬɘ 

ɚɞɘˊɧɜ ŬɜŬɛŮɜɧɛŮɜɞ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ əŬɘ ůŰɖ ůɡůŰɖɛŬŰɘəɐ ŰŬɝɘɜɧɛɖůɖ Űɤɜ 

ɞɟɔŬɜɘůɛɩɜ, ŭɘŬűɞɟŮŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ ŬɜɎɚɞɔŬ ɛŮ ŰŬ ŮˊɘůŰɖɛɞɜɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ 

Űɖɜ űɘɚɞůɞűɘəɐ ɗŮɩɟɖůɖ Űɤɜ ɡˊɞəŮɘɛɏɜɤɜ Űɖɠ ɏɟŮɡɜŬɠ ůŮ əɎɗŮ ɘůŰɞɟɘəɐ ˊŮɟɑɞŭɞ 

(Holt and Jønsson, 2014).  

ȳˊɤɠ ɏɢŮɘ ŮˊɘůɖɛŬɜɗŮɑ Ŭˊɧ Űɞɜ Hey (2001), ɡˊɎɟɢŮɘ ɏɜŰɞɜɖ ůɡɕɐŰɖůɖ ɛŮŰŬɝɨ Űɤɜ 

ŮˊɘůŰɖɛɩɜ ɔɘŬ Űɞɜ Űɟɧˊɞ ɞɟɘůɛɞɨ Űɖɠ ɏɜɜɞɘŬɠ Űɞɡ Ůɑŭɞɡɠ, ˊɞɡ ŰŮɚɘəɎ ŬɜɎɔŮŰŬɘ ůŮ 

űɘɚɞůɞűɘəɧ ŮˊɑˊŮŭɞ. ȳůɞ ŬɜŮɓŬɑɜɞɡɛŮ Űɘɠ ɓŬɗɛɑŭŮɠ əŬŰɎŰŬɝɖɠ ɞɘ ŭɘŬűɞɟŮŰɘəɏɠ 

ˊɟɞůŮɔɔɑůŮɘɠ Űɤɜ ŮɟŮɡɜɖŰɩɜ ɔɑɜɞɜŰŬɘ űŬɜŮɟɏɠ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɞ əŬɘ ŮɝŬɟŰɩɜŰŬɘ 

Űɧůɞ Ŭˊɧ Űɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ ˊɞɡ ŮɟɔɎɕɞɜŰŬɘ ɧůɞ əŬɘ Ŭˊɧ Űɖ űɘɚɞůɞűɘəɐ - 

ɓɘɞɚɞɔɘəɐ ˊɟɞůɏɔɔɘůɖ ˊɞɡ ɏɢɞɡɜ, ɘŭɘŬɑŰŮɟŬ ɧůɞɜ ŬűɞɟɎ Űɖɜ əŬŰɎŰŬɝɖ Űɤɜ ˊɟɤŰɑůŰɤɜ 

(Adl et al., 2007). Ⱥˊɑ ˊɞɚɚɏɠ ŭŮəŬŮŰɑŬɠ Űɧůɞ ɞɘ ȸɞŰŬɜɞɚɧɔɞɘ ɧůɞ əŬɘ ɞɘ Ȼɤɞɚɧɔɞɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ŭɘŬűɞɟŮŰɘəɞɨɠ əɩŭɘəŮɠ ɞɜɞɛŬŰɞɚɞɔɑŬɠ, ɞɘ ˊɟɩŰɞɘ Űɞɜ ICBN 

(International Code of Botanical Nomenclature), Ůɜɩ ɞɘ ŭŮɨŰŮɟɞɘ Űɞɜ ICZN 

(International Commission on Zoological Nomenclature). ȳŰŬɜ űŰɎɜɞɡɛŮ ůŰɖɜ 

ŬɜɩŰŮɟɖ ɓŬɗɛɑŭŬ ŬɡŰɐ Űɤɜ ˊɟɤŰɑůŰɤɜ ɖ əŬŰɎŰŬɝɖ, ŰɞɡɚɎɢɘůŰɞɜ ɧůɞ ŬűɞɟɎ ŰŬ 

ˊɟɩŰɘůŰŬ, ɔɑɜŮŰŬɘ Ŭəɧɛɖ ˊɘɞ ˊŮɟɑˊɚɞəɖ Ŭűɞɨ ɧˊɤɠ ŮˊɘůɖɛŬɑɜŮɘ ɞ Corliss (1995): "ɇɞ 

ˊɟɧɓɚɖɛŬ ŮˊɘŭŮɘɜɩɜŮŰŬɘ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ˊŮɟɑˊɞɡ 30.000 ɞɜɞɛŬůɛɏɜŬ Ůɑŭɖ 

ˊɟɤŰɑůŰɤɜ, əɡɟɑɤɠ ɛɞɜɞəɨŰŰŬɟŮɠ, əɘɜɞɨɛŮɜŮɠ, ɛɘəɟɞůəɞˊɘəɏɠ ɛɞɟűɏɠ ɛŮ ɐ ɢɤɟɑɠ 

ˊɚŬůŰɑŭɘŬ, ɏɢɞɡɜ ŰŬɝɘɜɞɛɖɗŮɑ ŮˊɑůɖɛŬ, ŰŬɡŰɧɢɟɞɜŬ, ɤɠ űɡŰɎ (űɨəɘŬ ɐ ɛɨəɖŰŮɠ) əŬɘ ɤɠ 

ɕɩŬ (ˊɟɤŰɧɕɤŬ). ȰŰůɘ, ɖ ɞɜɞɛŬŰɞɚɞɔɑŬ Űɞɡɠ ɡˊɏˊŮůŮ (ɐ ŭɡɜɖŰɘəɎ ɡˊɏˊŮůŮ) ůŮ ŭɨɞ 

ȾɩŭɘəŮɠ ŰŬɡŰɧɢɟɞɜŬ".  

ȼ ŭɘŬűɞɟŮŰɘəɧŰɖŰŬ Űɤɜ ůɡůŰɖɛŬŰɘəɩɜ ˊɟɞůŮɔɔɑůŮɤɜ Ŭˊɧ Űɞɡɠ Ůɘŭɘəɞɨɠ ůŰɖɜ 

ŰŬɝɘɜɞɛɑŬ ɛˊɞɟŮɑ ɜŬ ˊŬɟŬŰɖɟɖɗŮɑ ŮɡəɞɚɧŰŮɟŬ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ȸŬůɘɚŮɑɤɜ. ȷˊɧ 
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ŰŬ ŭɨɞ ȸŬůɑɚŮɘŬ (űɡŰɩɜ əŬɘ ɕɩɤɜ) ˊɞɡ ŬɜŬɔɜɩɟɘůŮ ɞ Linnaeus (1735), űŰɎůŬɛŮ 

(Whittaker, 1969) ůŰɖɜ əŬŰɎŰŬɝɖ Űɤɜ ˊɏɜŰŮ ȸŬůɘɚŮɑɤɜ (Monera, Protista, Plantae, 

Fungi, Animalia). ɆŰɖ ůɡɜɏɢŮɘŬ ɞɘ Woese and Fox (1977) ŬɜŰɘəŬŰɏůŰɖůŬɜ Űɞ ȸŬůɑɚŮɘɞ 

Űɤɜ Monera ɛŮ ŭɨɞ ɜɏŬ ȸŬůɑɚŮɘŬ ŬɡŰɎ Űɤɜ Eubacteria əŬɘ Űɤɜ Archaebacteria, ɏŰůɘ 

ɞŭɖɔɞɨɛŬůŰŮ ůŮ ɏɝɘ ȸŬůɑɚŮɘŬ. ɆŮ ɜŮɧŰŮɟŮɠ ŬɜŬɗŮɤɟɐůŮɘɠ (Cavalier-Smith,1983, 1998) 

ŭɘŬŰɖɟŮɑŰŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ȸŬůɘɚŮɑɤɜ ůŮ ɏɝɘ, ŬɚɚɎ ŰŬ Eubacteria əŬɘ ŰŬ Archaebacteria 

ŮɜɞˊɞɘɞɨɜŰŬɘ ůŮ ɏɜŬ ȸŬůɑɚŮɘɞ ŬɡŰɧ Űɤɜ ȸŬəŰɖɟɑɤɜ (Bacteria) Ůɜɩ ŰŬ ɄɟɩŰɘůŰŬ 

(Protista) ŭɘŬɢɤɟɑɕɞɜŰŬɘ ůŮ ŭɨɞ ɜɏŬ ȸŬůɑɚŮɘŬ ŬɡŰɎ Űɤɜ ɄɟɤŰɧɕɤɤɜ (Protoza) əŬɘ Űɤɜ 

ɉɟɤɛɑůŰɤɜ (Chromista) Ůɜɩ ůŮ ɛɘŬ Ŭˊɧ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŬɜŬɗŮɤɟɐůŮɘɠ (Ruggiero et al., 

2015) ŮˊŬɜŬűɏɟɞɜŰŬɘ ŰŬ ŭɨɞ ɓŬůɑɚŮɘŬ Űɤɜ ˊɟɞəŬɟɡɤŰɘəɩɜ (Archaebacteria əŬɘ 

Eubacteria) əŬɗɩɠ əŬɘ ŰŬ ˊɏɜŰŮ Űɤɜ ŮɡəŬɟɡɤŰɘəɩɜ (Protozoa, Chromista, Fungi, 

Plantae, Animalia). 

ȷˊɧ Űɖ ůŰɘɔɛɐ ˊɞɡ ŰŬ ŰɟɖɛŬŰɞűɧɟŬ ŮɑɜŬɘ ɛɞɜɞəɨŰŰŬɟɞɘ ŮɡəŬɟɡɤŰɘəɞɑ ɞɟɔŬɜɘůɛɞɑ 

əŬɘ ŮɛűŬɜɑůŰɖəŬɜ ůŰɞ ŬɜɩŰŮɟɞ ȾɎɛɓɟɘɞ ɗŮɤɟɐɗɖəŬɜ ɧŰɘ Ŭɜɐəɞɡɜ ůŰŬ ˊɟɩŰɘůŰŬ ɐ 

ˊɟɤŰɧəŰɘůŰŬ, Ůɜɩ o ŮŰŮɟɞŰɟɞűɘəɧɠ Űɟɧˊɞɠ ŭȆŬŰȍȌűǾȎ ŰŬ əŬŰŬŰɎůůŮɘ ůŰŬ ˊɟɤŰɧɕɤŬ. 

Ⱥŭɩ ŮɛűŬɜɑɕɞɜŰŬɘ əŬɘ ɞɘ ˊɟɩŰŮɠ ŭɘŬűɤɜɑŮɠ ɛŮŰŬɝɨ Űɤɜ ŰŬɝɘɜɧɛɤɜ. ȷˊɞŰŮɚɞɨɜ ŰŬ 

ɄɟɩŰɘůŰŬ ɐ ŰŬ ɄɟɤŰɧəŰɘůŰŬ ȸŬůɑɚŮɘɞ əŬɘ ŰŬ ɄɟɤŰɧɕɤŬ ɈˊɞɓŬůɑɚŮɘɞ (Levine et al., 

1980), ɐ ŰŬ ɄɟɤŰɧɕɤŬ ŬˊɞŰŮɚɞɨɜ ɝŮɢɤɟɘůŰɧ ȸŬůɑɚŮɘɞ ɧˊɤɠ ɏɢŮɘ ɐŭɖ ŬɜŬűŮɟɗŮɑ ɧŰɘ 

ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ ůɡůŰɖɛŬŰɘəɞɨɠ (Cavalier-Smith, 1983, 1998) ɐ ŰŬ ŰɟɖɛŬŰɞűɧɟŬ 

Ŭɜɐəɞɡɜ ůŮ ɜɏɞ ȸŬůɑɚŮɘɞ Chromista (Cavalier-Smith 2010); ɆŮ ɧɚŮɠ ɧɛɤɠ Űɘɠ 

ˊɟɞůŮɔɔɑůŮɘɠ ˊŬɟɞɡůɘɎɕŮɘ ŮɜŭɘŬűɏɟɞɜ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɔɑɜŮŰŬɘ ɖ ɢɟɐůɖ Ⱥɚɚɖɜɘəɩɜ ɧɟɤɜ 

ůŰɖɜ ɞɜɞɛŬůɑŬ Űɞɡɠ. ɄɟɩŰɘůŰŬ (protista): ˊɟɩŰŬ Ŭˊɧ ɧɚŬ ŰŬ ɡˊɧɚɞɘˊŬ, 

ɄɟɤŰɧəŰɘůŰŬ (protoctista): ŬɡŰɎ ˊɞɡ əŰɑůŰɖəŬɜ (ŭɖɛɘɞɡɟɔɐɗɖəŬɜ) ˊɟɩŰŬ, 

ɄɟɤŰɧɕɤŬ (protoza): ˊɟɩŰŬ ɕɩŬ (ɘůŰɞɟɘəɎ ɖ ˊɟɩŰɖ ŮɛűɎɜɘůɖ ɕɤɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɧˊɤɠ əɑɜɖůɖ əŬɘ ŮŰŮɟɧŰɟɞűɖ ŭɘŬŰɟɞűɐ, ɉɟɩɛɘůŰŬ Cromista: ɏɢɞɡɜ 

ɢɟɩɛŬ).  

Ƀɘ Woese et al. (1990), ́ ɟɧŰŮɘɜŬɜ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬ ɜɏŬɠ ŰŬɝɘɜɞɛɘəɐɠ ɞɛɎŭŬɠ ˊɎɜɤ 

Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ Űɞɡ ɓŬůɘɚŮɑɞɡ ˊɞɡ Űɖɜ ɞɜɧɛŬůŬɜ ŮˊɘəɟɎŰŮɘŬ çDomainè əŬɘ ɗŮɩɟɖůŬɜ 

ɧŰɘ ɧɚɞɘ ɞɘ ɞɟɔŬɜɘůɛɞɑ ɛˊɞɟɞɨɜ ɜŬ əŬŰŬŰŬɢɗɞɨɜ ůŮ ŰɟŮɘɠ ŮˊɘəɟɎŰŮɘŮɠ ŬɡŰɏɠ Űɤɜ 

ȸŬəŰɖɟɑɤɜ (the Bacteria) Űɤɜ ȷɟɢŬɑɤɜ (the Archaea) əŬɘ Űɤɜ ȺɡəŬɟɡɤŰɘəɩɜ (the 

Eucarya) ˊɞɡ əɎɗŮ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɏɢŮɘ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ɏɜŬ ȸŬůɑɚŮɘŬ.  
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ɀɑŬ ɓɘɓɚɘɞɔɟŬűɘəɐ Ůˊɘůəɧˊɖůɖ Űɤɜ ˊɟɞůŮɔɔɑůŮɤɜ ɔɘŬ Űɘɠ ŬɜɩŰŮɟŮɠ ŬɡŰɏɠ 

ŰŬɝɘɜɞɛɘəɏɠ ɛɞɜɎŭŮɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ Ŭˊɧ Űɞɜ Scamardella (1999) əŬɘ ˊŬɟŬŰɑɗŮŰŬɘ ůŰɞɜ 

ɄɑɜŬəŬ 1 ˊɞɡ ŬəɞɚɞɡɗŮɑ.  

 

ɄɑɜŬəŬɠ 1. ɈˊɞɗɏůŮɘɠ ɔɘŬ ŰŬ ɓŬůɑɚŮɘŬ Űɤɜ ɄɟɤŰɧɕɤɤɜ, Űɤɜ ɄɟɤŰɑůŰɤɜ əŬɘ Űɤɜ 

ɄɟɤŰɧəŰɘůŰɤɜ Ŭˊɧ Űɞ 1860 ɛɏɢɟɘ Űɞ 1998 ůɨɛűɤɜŬ ɛŮ Űɞɜ Scamardella (1999). 

Kingdom Protozoa  Kingdom Protista Kingdom Protoctista 

   

Owen (1860) Haeckel (1866, 1869, 
1905)  

Hogg [Regnum 
Primigenum] (1860, 
1868)  

   

Cavalier-Smith (1983, 
1998)  

Copeland (1938) Copeland (1947, 1956) 

  Whittaker (1957, 1959, 
1969,1978)   

Margulis (1968, 1970, 
1990, 1996, 1998)  

  Margulis (1970)   

  Corliss (1984, 1986)    

 

ɆŰɖ ůɡɜɏɢŮɘŬ ɗŬ ŬůɢɞɚɖɗɞɨɛŮ ɛŮ Űɖɜ əŬŰɎŰŬɝɖ Űɤɜ TɟɖɛŬŰɞűɧɟɤɜ ůɨɛűɤɜŬ ɛŮ 

Űɞɡɠ Loeblich and Tappan (1988), ɞɘ ɞˊɞɑɞɘ əŬŰɏŰŬɝŬɜ Űɞ ůɨɜɞɚɞ Űɤɜ 2435 

ŬɜŬɔɜɤɟɘůɛɏɜɤɜ ɔŮɜɩɜ ŰɟɖɛŬŰɞűɧɟɤɜ ůŰɖɜ ɇɎɝɖ (Ƀrder) Foraminiferida əŬɘ ůŮ 12 

ɈˊɞŰɎɝŮɘɠ (Suborders) ɛŮ əɨɟɘɞ əɟɘŰɐɟɘɞ əŬŰɎŰŬɝɖɠ Űɖ ŭɞɛɐ Űɞɡ əŮɚɨűɞɡɠ Űɤɜ, Űɖ 

ůɨɜɗŮůɐ Űɞɡ, əŬɘ Űɞɜ Űɟɧˊɞ ůɢɖɛŬŰɘůɛɞɨ Űɞɡ (Loeblich and Tappan, 1988). ȼ ŮɟɔŬůɑŬ 

ŬɡŰɐ ɗŮɤɟŮɑŰŬɘ ɤɠ ɓɎůɖ Ŭˊɧ ˊɞɚɚɞɨɠ ɛŮŰŬɔŮɜɏůŰŮɟɞɡɠ ŮɟŮɡɜɖŰɏɠ Űɧůɞ ɤɠ ˊɟɞɠ 

əŬŰɎŰŬɝɖ Űɤɜ ŰɟɖɛŬŰɞűɧɟɤɜ ŬɚɚɎ əŬɘ ɤɠ ɓɎůɖ ɔɘŬ Űɘɠ ɧˊɞɘŮɠ ŬɜŬɗŮɤɟɐůŮɘɠ 

ˊɟɞŰŮɑɜɞɡɜ (Lutze and Altenbach, 1991; Bender et al., 1995; Sen Gupta, 1999; 

Mikhalevich 2013; Pawlowski et al., 2013). Ⱥ́ ɘˊɚɏɞɜ, ɗŬ ˊŬɟŬŰŮɗŮɑ ɖ ŬɜŬɗŮɩɟɖůɖ 

ˊɞɡ ˊɟɞŰɎɗɖəŮ Ŭˊɧ Űɖ Mikhalevich (2013) ɖ ɞˊɞɑŬ ůŰɖɟɑɢɗɖəŮ Űɧůɞ ůŰŬ ŭŮŭɞɛɏɜŬ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ŭˊɧ Űɞɡɠ Loeblich and Tappan (1988) ŬɚɚɎ əŬɘ ůŮ ɜŮɧŰŮɟŬ 

ɓɘɞɢɖɛɘəɎ, ɔŮɜŮŰɘəɎ əŬɘ űɡɚɞɔŮɜŮŰɘəɎ ŭŮŭɞɛɏɜŬ. TɞˊɞɗɏŰɖůŮ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ ůŰɖ 

ůɡůŰɖɛŬŰɘəɐ ɓŬɗɛɑŭŬ Űɖɠ ɆɡɜɞɛɞŰŬɝɑŬɠ (Phylum) əŬɘ ŰŬ ŭɘŬɢɤɟɑɕŮɘ ůŮ ˊɏɜŰŮ 

OɛɞŰŬɝɑŮɠ (Classes).  
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ɆŰɞɜ ɄɑɜŬəŬ 2 ˊɞɡ ŬəɞɚɞɡɗŮɑ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ɡˊɞŭɘŬɘɟɏůŮɘɠ Űɖɠ ůɡůŰɖɛŬŰɘəɐɠ 

əŬŰɎŰŬɝɖɠ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ Űɧůɞ ɤɠ ˊɟɞɠ Űɞɡɠ Loeblich and Tappan (1988) ɧůɞ 

əŬɘ ɤɠ ˊɟɞɠ Űɖ Mikhalevich (2013) əŬɘ ŭɑɜɞɜŰŬɘ ɞɘ əŬŰŬɚɐɝŮɘɠ Űɤɜ ŰŬɝɘɜɞɛɘəɩɜ ɞɛɎŭɤɜ 

ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ŮɟŮɡɜɖŰɏɠ. 

ɄɑɜŬəŬɠ 2. Ƀɘ ůɨɔɢɟɞɜŮɠ ɡˊɞŭɘŬɘɟɏůŮɘɠ Űɖɠ ůɡůŰɖɛŬŰɘəɐɠ əŬŰɎŰŬɝɖɠ Űɤɜ 

ɇɟɖɛŬŰɞűɧɟɤɜ ɤɠ ˊɟɞɠ Űɞɡɠ Loeblich and Tappan (1988) əŬɘ Mikhalevich (2013).  

 

Ⱥɚɚɖɜɘəɐ 
ɞɟɞɚɞɔɑŬ 

ȷɔɔɚɘəɐ 
ɞɟɞɚɞɔɑŬ 

ȾŬŰɎɚɖɝɖ Loeblich 
and Tappan, 1988 

ȾŬŰɎɚɖɝɖ 
Mikhalevich 2013 

    

ȺˊɘəɟɎŰŮɘŬ  
 

ȸŬůɑɚŮɘɞ 
 

ɆɡɜɞɛɞŰŬɝɑŬ  

Domain *  
 

Kingdom 
 

Phylum 

 
 
 
 
  

 
 
 

ɃɛɞŰŬɝɑŬ Class 
 

-ata    
 

ɈűɞɛɞŰŬɝɑŬ Subclass 
 

- ana    
 

ɈˊɏɟŰŬɝɖ Superorder 
 

-oida    
 

ɇɎɝɖ Order -ida -ida    
 

ɈˊɧŰŬɝɖ Suborder - ina -ina    
 

ɈˊŮɟɞɘəɞɔɏɜŮɘŬ Superfamily - acea -oidea    
 

ɃɘəɞɔɏɜŮɘŬ Family - idae -idea    
 

ɈˊɞɞɘəɞɔɏɜŮɘŬ Subfamily -inae     
 

ũɏɜɞɠ Genus 
 

    
 

Ⱥɑŭɞɠ Species 
 

 

* Woese et al. (1990) 
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ȾȺūȷȿȷȽɃ 1:Ƚ ɆɇɃɅȽȾȼ ȷɁȷūɃɅȷ ȾȷȽ ȸȽɃȿɃũȽȷ ɇɋɁ ɇɅȼɀȷɇɃūɃɅɋɁ 

1.1 ȽůŰɞɟɘəɐ ŬɜŬűɞɟɎ ɔɘŬ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ 

ɇŬ ɇɟɖɛŬŰɞűɧɟŬ, ŭɘŬɓɘɞɨɜ Űɧůɞ ůŮ ɗŬɚɎůůɘɞ ́ ŮɟɘɓɎɚɚɞɜ ɧůɞ əŬɘ ůŮ ɡűɎɚɛɡɟŬ əŬɘ 

ůŮ ŮůɤŰŮɟɘəɎ ɜŮɟɎ (Cann, 1981; Patterson, 1987; Holzmann, 2021), Ůɜɩ ɛˊɞɟɞɨɜ ɜŬ 

ŭɘŬəɟɘɗɞɨɜ ůŮ ɓŮɜɗɞɜɘəɏɠ ɐ ˊɚŬɔəŰɞɜɘəɏɠ ɛɞɟűɏɠ. ɇɞ ɛɏɔŮɗɞɠ Űɞɡɠ ˊɞɘəɑɚŮɘ, ɛ́ ɞɟŮɑ 

ɜŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ɛɘəɟɧŰŮɟɞ Űɤɜ 100 ɛm əŬɘ ɜŬ űŰɎɜŮɘ ɛɏɢɟɘ 20 cm (Sabbatini et al., 

2014). ɇɞ ɔŮɔɞɜɧɠ ɧŰɘ ŮɛűŬɜɑɕɞɜŰŬɘ ŬɜŮɚɚɘˊɩɠ Ŭˊɧ Űɞ ȾɎɛɓɟɘɞ, ɛŮ ůɢŮŭɧɜ ˊŬɔəɧůɛɘŬ 

ˊŬɟɞɡůɑŬ, ůɢŮŰɘəɎ ɛŮɔɎɚɖ ŬűɗɞɜɑŬ əŬɘ ŰŬ ŬˊɞɚɘɗɤɛɏɜŬ əŮɚɨűɖ Űɞɡɠ ɛˊɞɟɞɨɜ ůɢŮŰɘəɎ 

ŮɨəɞɚŬ ɜŬ ŭɘŬŰɖɟɖɗɞɨɜ, ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖ ɛŮɚɏŰɖ Űɞɡɠ ɛˊɞɟɞɨɜ 

ɜŬ ŬɜŬɚɡɗɞɨɜ ůŰŬŰɘůŰɘəɎ əŬɘ ɓɟɑůəɞɡɜ ˊɞɘəɑɚŮɠ ŮűŬɟɛɞɔɏɠ (Wade et al., 2011).  

ȺɑɜŬɘ, Ůˊɞɛɏɜɤɠ, ɞɘ ˊɘɞ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɘ ɞɟɔŬɜɘůɛɞɑ ɔɘŬ ɓɘɞ-

ůŰɟɤɛŬŰɞɔɟŬűɑŬ (BouDagher-Fadel, 2015; Coccioni and Primoli Silva, 2015) ɐ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ɚɘɗɞůŰɟɤɛŬŰɞɔɟŬűɑŬ (Scott et al., 1989). Ⱥˊɘˊɚɏɞɜ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɤɠ ŭŮɑəŰŮɠ ɔɘŬ Űɖ ůɨɔəɟɘůɖ ɘɕɖɛɎŰɤɜ (Stephenson et al., 2015) ŬɚɚɎ 

əŬɘ ůŮ ́ŬɚŬɘɞˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ əŬɘ ˊŬɚŬɘɞɞɘəɞɚɞɔɘəɏɠ ɛŮɚɏŰŮɠ (De Rijk and Troelstra, 

1997). 

ȼ ɛŮɚɏŰɖ Űɤɜ Ŭˊɞɚɘɗɤɛɏɜɤɜ əŮɚɡűɩɜ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ůɖɛŬɜŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ 

ɔɘŬ Űɖ ɔŮɤɢɖɛɘəɐ əŬŰŬɔɟŬűɐ Űɖɠ ˊŬɚŬɘɞɗŮɟɛɞəɟŬůɑŬɠ, Ŭűɞɨ ŬɡŰɐ ŮˊɖɟŮɎɕŮɘ Űɧůɞ Űɞ 

ɛɏɔŮɗɞɠ əŬɘ Űɖ ɛɞɟűɞɚɞɔɑŬ Űɞɡɠ (Boltovskoy et al., 1991) ɧůɞ əŬɘ Űɖɜ ŬűɗɞɜɑŬ Űɞɡɠ 

(Frerichs, 1971). Ⱥˊɘˊɚɏɞɜ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ůɡɛˊŮɟɎůɛŬŰŬ ůɢŮŰɘəɎ ɛŮ Űɖ 

ůɨůŰŬůɖ Űɞɡ ɡˊɞůŰɟɩɛŬŰɞɠ, Űɘɠ ɛŮŰŬɓɞɚɏɠ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ əŬɗɩɠ əŬɘ 

Ɏɚɚɤɜ ˊŬɚŬɘɞɔŮɤɔɟŬűɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ (Thompson, 1981; Waelbroeck et al., 

2002; Leckie and Olson, 2003; Eynaud, 2011; Duros et al., 2012).  

ɇŬ ɇɟɖɛŬŰɞűɧɟŬ ɐŰŬɜ ɔɜɤůŰɎ Ŭˊɧ Űɖɜ ŬɟɢŬɘɧŰɖŰŬ. ȼ ˊɟɩŰɖ əŬŰŬɔŮɔɟŬɛɛɏɜɖ 

ŬɜŬűɞɟɎ ůɢŮŰɘəɎ ɛŮ Űɖɜ ɨˊŬɟɝɖ Űɞɡɠ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞɜ ȼɟɧŭɞŰɞ (5ɞɠ ŬɘɩɜŬɠ ˊ.ɉ.) 

ŬɜŬɔɜɤɟɑɕɞɜŰŬɠ ŰŬ ɤɠ Űɞ ɓŬůɘəɧ ůɡůŰŬŰɘəɧ ůŰŬ ˊŮŰɟɩɛŬŰŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ɐŰŬɜ 

əŬŰŬůəŮɡŬůɛɏɜŮɠ ɞɘ ɄɡɟŬɛɑŭŮɠ Űɖɠ ũəɑɕŬɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ɖ ɨˊŬɟɝɐ Űɞɡɠ 

ŮˊɘɓŮɓŬɘɩɗɖəŮ Ŭˊɧ Űɞɜ ɆŰɟɎɓɤɜŬ (1ɞɠ ŬɘɩɜŬɠ ˊ.ɉ.). ȳɛɤɠ, ɛɧɚɘɠ Űɞɜ 19ɞ ŬɘɩɜŬ ɞɘ 

ŮˊɘůŰɐɛɞɜŮɠ ɎɟɢɘůŬɜ ɜŬ ŰŬ ɛŮɚŮŰɞɨɜ əŬɘ ɜŬ ŰŬ ŰŬɝɘɜɞɛɞɨɜ ůɡůŰɖɛŬŰɘəɎ. ȷɡŰɧɠ ˊɞɡ ŰŬ 

ˊŮɟɘɏɔɟŬɣŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ɐŰŬɜ ɞ d' Orbigny (1825) ˊɞɡ ůŰɖɜ ˊŬɟɞɡůɑŬůɐ Űɞɡ ůŰɖɜ 

ŬəŬŭɖɛɑŬ Űɤɜ ŮˊɘůŰɖɛɩɜ Űɞɡ ɄŬɟɘůɘɞɨ ɢɩɟɘůŮ ŰŬ əŮűŬɚɧˊɞŭŬ ůŮ ŭɨɞ əŬŰɖɔɞɟɑŮɠ, ŰŬ 
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ɆɘűɞɜɑűŮɟŬ (Siphonophorae) (ɛŮ ɝŮɢɤɟɘůŰɧ ɗɎɚŬɛɞ) əŬɘ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ 

(Foraminifera) (ɛŮ ŰɟɐɛŬŰŬ ï ɞˊɏɠ = Foramen). ɇɖɜ ɞɛɎŭŬ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ Űɖ 

ɢɩɟɘůŮ ůŮ ˊɏɜŰŮ ɞɘəɞɔɏɜŮɘŮɠ. ɋůŰɧůɞ, ŬɡŰɐ ɖ ŰŬɝɘɜɧɛɖůɖ ɓŬůɑůŰɖəŮ ůɢŮŭɧɜ 

ŬˊɞəɚŮɘůŰɘəɎ ůŰɞ ůɢɐɛŬ Űɞɡ əŮɚɨűɞɡɠ əŬɘ Űɖɠ ŭɘɎŰŬɝɖɠ Űɤɜ ɗŬɚɎɛɤɜ. ȳŰŬɜ ɞ Dujardin 

(1835) ɏŭŮɘɝŮ ɧŰɘ ŰŬ ŰɟɖɛŬŰɞűɧɟŬ ŭŮɜ ɐŰŬɜ əŮűŬɚɧˊɞŭŬ ɞ d' Orbigny (1839) ŰŬ 

ŬűŬɑɟŮůŮ Ŭˊɧ ŰŬ əŮűŬɚɧˊɞŭŬ əŬɘ ŰŬ ŰɞˊɞɗɏŰɖůŮ ůŮ ɝŮɢɤɟɘůŰɐ ŰŬɝɘɜɞɛɘəɐ əŬŰɖɔɞɟɑŬ 

ŬɡŰɐ Űɖɠ ɃɛɞŰŬɝɑŬɠ . 

 

1.2. ȸɘɞɚɞɔɑŬ Űɤɜ ŰɟɖɛŬŰɞűɧɟɤɜ 

ȼ ɚɏɝɖ ŰɟɐɛŬ (foramen), Ŭˊɧ ɧˊɞɡ əŬɘ ˊɐɟŬɜ Űɖɜ ɞɜɞɛŬůɑŬ Űɞɡɠ ŬɜŬűɏɟŮŰŬɘ ůŮ 

ɛɘəɟɏɠ ɞˊɏɠ (ŰɟɐɛŬŰŬ) ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞ əɏɚɡűɞɠ Űɞɡɠ. ȺɑɜŬɘ ɛɞɜɞəɨŰŰŬɟɞɘ, 

ŮŰŮɟɧŰɟɞűɞɘ ŮɡəŬɟɡɤŰɘəɞɑ ɞɟɔŬɜɘůɛɞɑ, Ůɜɩ əɎˊɞɘŬ Ůɑŭɖ ŭɖɛɘɞɡɟɔɞɨɜ əŬɘ ůɡɛɓɘɤŰɘəɏɠ 

ůɢɏůŮɘɠ ɛŮ ŬɡŰɧŰɟɞűɞɡɠ űɤŰɞůɡɜɗŮŰɘəɞɨɠ ɞɟɔŬɜɘůɛɞɨɠ (Lee, 2006).  

ɇɞ əɡŰŰŬɟɧˊɚŬůɛŬ ŭɘŬəɟɑɜŮŰŬɘ ůŮ ŮɜŭɧˊɚŬůɛŬ əŬɘ ŮɝɩˊɚŬůɛŬ. ɆŰɞ Ůɜŭɧ́ ɚŬůɛŬ 

ŮɜŰɞˊɑɕɞɜŰŬɘ ŰŬ ŰɡˊɘəɎ əɡŰŰŬɟɘəɎ ɞɟɔŬɜɑŭɘŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŮ ɧɚŬ ŰŬ ŮɡəŬɟɡɤŰɘəɎ 

əɨŰŰŬɟŬ (LeKieffre, 2018): 

- Ƀ ˊɡɟɐɜŬɠ (ɛɘəɟɞˊɡɟɐɜŬɠ əŬɘ ɛŬəɟɞˊɡɟɐɜŬɠ - ɧˊɞɡ ɡˊɎɟɢŮɘ) ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡɠ 

ɡˊɎɟɢɞɡɜ ŬɜŬűɞɟɏɠ ɐŭɖ Ŭˊɧ Űɞ 1895 (Lister, 1895). ɆŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ űɡɚɎůůŮŰŬɘ 

Űɞ ɔŮɜŮŰɘəɧ ɡɚɘəɧ əŬɘ ŮɚɏɔɢŮɘ Űɖɜ ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɞɟɔŬɜɘůɛɞɨ əŬɘ Űɞɜ 

ˊɞɚɚŬˊɚŬůɘŬůɛɧ Űɞɡ.  

- ɇŬ ɛɘŰɞɢɧɜŭɟɘŬ, ˊɞɡ ˊŮɟɘɓɎɚɚɞɜŰŬɘ Ŭˊɧ ŭɘˊɚɐ ɛŮɛɓɟɎɜɖ əŬɘ ŬˊɞŰŮɚɞɨɜ Űɞ 

ɞɟɔŬɜɑŭɘɞ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ əɡŰŰŬɟɘəɐ ŬɜŬˊɜɞɐ. ɆŰɘɠ ˊŰɡɢɏɠ Űɘɠ ŮůɤŰŮɟɘəɐɠ 

Űɞɡɠ ɛŮɛɓɟɎɜɖɠ ŮɜŰɞˊɑɕɞɜŰŬɘ ŰŬ ɏɜɕɡɛŬ Űɖɠ ɞɝŮɘŭɤŰɘəɐɠ űɤůűɞɟɡɚɑɤůɖɠ, ˊɞɡ 

ůɡɛɛŮŰɏɢɞɡɜ ůŰɞ ůɢɖɛŬŰɘůɛɧ Űɖɠ Űɟɘűɤůűɞɟɘəɐɠ ŬŭŮɜɞůɑɜɖɠ ɔɜɤůŰɐɠ ɤɠ ATP 

(LeKieffre, 2018): 

- ɇŬ ɟɘɓɞůɩɛŬŰŬ, Űɞ ŮɜŭɞˊɚŬůɛŬŰɘəɧ ŭɑəŰɡɞ (Ⱥ.ȹ.), əŬɘ ɖ ůɡůəŮɡɐ/ɞɟɔŬɜɑŭɘɞ Golgi 

ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ůɨɜɗŮůɖ, Űɟɞˊɞˊɞɑɖůɖ əŬɘ ɛŮŰŬűɞɟɎ Űɤɜ ˊɟɤŰŮɥɜɩɜ (Anderson 

and Bé, 1978; Bernhard et al., 2010; LeKieffre, 2018).  
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- TŬ əŮɜɞŰɧˊɘŬ (vaculus), ůŰŬ ɞˊɞɑŬ ůɖɛŬɜŰɘəɐ ɗɏůɖ əŬŰɏɢɞɡɜ ŰŬ ˊŮˊŰɘəɎ 

əŮɜɞŰɧˊɘŬ ˊɞɡ ɏɢɞɡɜ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖ ŭɘɎůˊŬůɖ Űɖɠ Űɟɞűɐɠ (LeKieffre, 2018).  

- ɇɞ ŮɝɩˊɚŬůɛŬ ůɡɛɛŮŰɏɢŮɘ əɡɟɑɤɠ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ɣŮɡŭɞˊɞŭɑɤɜ (Conway, 

2012; Wollenburg et al., 2021).  

ɇɞ əɡŰŰŬɟɧˊɚŬůɛŬ ˊŮɟɘɓɎɚɚŮŰŬɘ Ŭˊɧ ɛɘŬ Ŭˊɚɐ ɛŮɛɓɟɎɜɖ ˊɞɡ ɛŮ Űɖ ůŮɘɟɎ Űɖɠ 

ˊŮɟɘɓɎɚɚŮŰŬɘ Ŭˊɧ ɏɜŬ ůəɚɖɟɧ əɏɚɡűɞɠ, ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɐ ˊŮɟɘůůɧŰŮɟɞɡɠ 

ɗŬɚɎɛɞɡɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊŮɟɘůůɧŰŮɟɤɜ Űɞɡ Ůɜɧɠ ɗŬɚɎɛɞɡ ŬɡŰɞɑ Ůˊɘəɞɘɜɤɜɞɨɜ 

ɛŮŰŬɝɨ Űɞɡɠ ɛŮ ŬɜɞɑɔɛŬŰŬ (forams, Foramifera). ɇŬ ůɡůŰŬŰɘəɎ Űɞɡ əŮɚɨűɞɡɠ 

ˊŬɟɎɔɞɜŰŬɘ əŬɘ ŮəəɟɑɜɞɜŰŬɘ Ŭˊɧ Űɞ əɡŰŰŬɟɧˊɚŬůɛŬ ŬɚɚɎ ŮɜɑɞŰŮ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬɘ 

ůɡůŰŬŰɘəɎ Ŭˊɧ Űɞ ŮɝɤŰŮɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ. ɋɠ ˊɟɞɠ Űɖ ɢɖɛɘəɐ ůɨůŰŬůɐ Űɞɡ, ůɡɜɐɗɤɠ, 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɎɚŬŰŬ ŬɜɗɟŬəɘəɞɨ ŬůɓŮůŰɑɞɡ (CaCO3) ɐ ɞɟɔŬɜɘəɏɠ ɞɡůɑŮɠ ɧˊɤɠ ɖ 

ɢɘŰɑɜɖ, Ůɜɩ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊɡɟɑŰɘɞ (Si) əŬɘ ŬɟŬɔɤɜɑŰɖ. ȰɜŬ ɘŭɘŬɑŰŮɟɞ 

əɏɚɡűɞɠ ŮɑɜŬɘ Űɞ ůɡɛűɡɟɛŬŰɞˊŬɔɏɠ Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŮŰŮɟɞɔŮɜɐ ůŰɞɘɢŮɑŬ ˊɞɡ 

ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ɛŮ əɞɚɚɩŭɖ ɞɟɔŬɜɘəɎ ɐ ŬɜɧɟɔŬɜŬ ɡɚɘəɎ. ɇŬ ɛɞɟűɞɚɞɔɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ŮɝɤŰŮɟɘəɐɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ əŮɚɨűɞɡɠ ˊɞɘəɑɚɞɡɜ, ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ 

ŰŮɚŮɑɤɠ ɚŮɑŬ ɐ ɜŬ ŮɛűŬɜɑɕɞɡɜ ˊɞɚɨˊɚɞəŬ ɔŮɤɛŮŰɟɘəɎ ůɢɐɛŬŰŬ, Ůɜɩ ɖ ŭɞɛɐ Űɞɡɠ 

ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɛɘəɟɞəɞəəɩŭɖɠ, ɡŬɚɩŭɖɠ ɐ ́ɞɟůŮɚŬɜɩŭɖɠ. ȷˊɧ ŰŬ ŰɟɐɛŬŰŬ ůŰɞ 

əɏɚɡűɞɠ ŮɝɏɟɢɞɜŰŬɘ əɡŰŰŬɟɞˊɚŬůɛŬŰɘəɏɠ ˊɟɞŮəɓɞɚɏɠ - ŰŬ ɣŮɡŭɞˊɧŭɘŬ - ˊɞɡ 

ɢɟɖůɘɛŮɨɞɡɜ ɔɘŬ Űɖɜ ˊɟɧůɚɖɣɖ Űɖɠ Űɟɞűɐɠ, Űɖɜ əɑɜɖůɖ, Űɖɜ ́ɟɞůəɧɚɚɖůɖ Űɞɡɠ ůŮ 

ůŰŮɟŮɎ ɡˊɞůŰɟɩɛŬŰŬ, ŬɚɚɎ əŬɘ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ əŮɚɨűɞɡɠ. 

ɇŬ TɟɖɛŬŰɞűɧɟŬ ŬɜɎɚɞɔŬ ɛŮ Űɞ ŮɜŭɘŬɑŰɖɛŬ Űɞɡɠ ɛˊɞɟɞɨɜ ɜŬ ŰɟɏűɞɜŰŬɘ əɡɟɑɤɠ ɛŮ 

ŭɘɎŰɞɛŬ ɐ Ɏɚɚɞɡɠ ɛɘəɟɞůəɞˊɘəɞɨɠ ɛɞɜɞəɨŰŰŬɟɞɡɠ ŮɡəŬɟɡɤŰɘəɞɨɠ ɞɟɔŬɜɘůɛɞɨɠ ɐ 

ɓŬəŰɐɟɘŬ. ȼ Űɟɞűɐ ůɡɚɚŬɛɓɎɜŮŰŬɘ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɤɜ ɣŮɡŭɞˊɞŭɑɤɜ ɛŮ Űɖ ŭɘŬŭɘəŬůɑŬ 

Űɖɠ űŬɔɞəɡŰŰɎɟɤůɖɠ, ŮɔəɚɤɓɑɕŮŰŬɘ ůŮ ɏɜŬ ˊŮˊŰɘəɧ əŮɜɞŰɧˊɘɞ əŬɘ ŬəɞɚɞɡɗŮɑ ɖ 

ŭɘɎůˊŬůɐ Űɖɠ (Lipps and Valentine, 1970; Culver and Lipps, 2003; LeKieffre, 2018).  

Ƀ Űɟɧˊɞɠ ŬɜŬˊŬɟŬɔɤɔɐɠ Űɞɡɠ ŮɑɜŬɘ ŬɟəŮŰɎ ˊɞɚɨˊɚɞəɞɠ Ŭűɞɨ ɞɟɘůɛɏɜŬ Ůɑŭɖ 

ɛˊɞɟɞɨɜ ɜŬ ŮɜŬɚɚɎůůɞɡɜ Űɞɜ ŬɔŮɜɐ (ɛɞɜɞɔɞɜɘəɧ) Űɟɧˊɞ ˊɞɚɚŬˊɚŬůɘŬůɛɞɨ ɛŮ Űɞɜ 

ŮɔɔŮɜɐ (Ŭɛűɘɔɞɜɘəɧ - ˊŬɟŬɔɤɔɐ ɔŬɛŮŰɩɜ). ȼ ůɡɜɏɜɤůɖ ŭɨɞ ɔŬɛŮŰɩɜ ŭɖɛɘɞɡɟɔŮɑ 

ŬɟɢɘəɎ ɏɜŬ ŭɘˊɚɞŮɘŭɏɠ əɨŰŰŬɟɞ. ȷɡŰɧ, ůŰɖ ůɡɜɏɢŮɘŬ, ɛŮ ɛŮɘɤŰɘəɐ ŭɘŬɑɟŮůɖ ŭɑɜŮɘ 

ɛɞɜɞəɨŰŰŬɟɞɡɠ ŬˊɚɞŮɘŭŮɑɠ ɞɟɔŬɜɘůɛɞɨɠ. Ƀɘ ɛɞɜɞəɨŰŰŬɟɞɘ ŬɡŰɞɑ ɞɟɔŬɜɘůɛɞɑ ɛˊɞɟɞɨɜ 

ɜŬ ́ɞɚɚŬˊɚŬůɘɎɕɞɜŰŬɘ ɛŮ ŭɘŬŭɞɢɘəɏɠ ɛɘŰɤŰɘəɏɠ ŭɘŬɘɟɏůŮɘɠ ŭɑɜɞɜŰŬɠ ŬˊɚɞŮɘŭɐɠ 
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ɛɞɜɞəɨŰŰŬɟɞɡɠ ɞɟɔŬɜɘůɛɞɨɠ ˊŬɜɞɛɞɘɧŰɡˊɞɡɠ ɔŮɜŮŰɘəɎ ɛŮŰŬɝɨ Űɞɡɠ (ɛɞɜɞɔɞɜɘəɐ 

ŬɜŬˊŬɟŬɔɤɔɐ). Ƀɟɘůɛɏɜɞɘ Ŭˊɧ ŬɡŰɞɨɠ ɛˊɞɟŮɑ, əɎˊɞɘŬ ɢɟɞɜɘəɐ ůŰɘɔɛɐ, ɜŬ ́ŮɟɎůɞɡɜ 

ůŰɖ űɎůɖ ɝŬɜɎ Űɖɠ ɔŬɛŮŰɞɔɏɜŮůɖɠ əɚŮɑɜɞɜŰŬɠ, ɏŰůɘ, ŬɡŰɧɜ Űɞɜ ɘŭɘɧŰɡˊɞ ɛŮɘəŰɧ 

ŬɜŬˊŬɟŬɔɤɔɘəɧ əɨəɚɞ (Kitazato and Matsushita, 1996; Briguglio and Hohenegger, 

2014; Davis et al., 2020; Sagar Prajapati and Trivedi, 2022). 

ɇŬ TɟɖɛŬŰɞűɧɟŬ ɛŬɕɑ ɛŮ ŰŬ KɞəəɞɚɘɗɞűɧɟŬ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ɟɧɚɞ 

ůŰɞɡɠ ɓɘɞ-ɔŮɤ-ɢɖɛɘəɞɨɠ əɨəɚɞɡɠ Űɧůɞ Űɞɡ ɎɜɗɟŬəŬ, ɧůɞ əŬɘ Űɞɡ ŬůɓŮůŰɑɞɡ ůŰŬ 

ɗŬɚɎůůɘŬ ɞɘəɞůɡůŰɐɛŬŰŬ, Ŭűɞɨ ŮɑɜŬɘ ɞɘ ůˊɞɡŭŬɘɧŰŮɟŮɠ Ŭˊɧ Űɘɠ ɞɛɎŭŮɠ Űɖɠ ɓɘɞɔŮɜɞɨɠ 

ŬɜɗɟŬəɘəɐɠ ɘɕɖɛŬŰɞɔɏɜŮůɖɠ (Loubere and Fariduddin, 1999). ɇɞ ɔŮɔɞɜɧɠ ɧŰɘ 

ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ Űɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ (ɧˊɤɠ ɗŮɟɛɞəɟŬůɑŬ, ɢɖɛɘəɏɠ ɞɡůɑŮɠ, 

ůɡɔəɏɜŰɟɤůɖ ɞɝɡɔɧɜɞɡ) ŰŬ əŬɗɘůŰɎ ɘůɢɡɟɞɨɠ ɓɘɞŭŮɑəŰŮɠ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ Űɤɜ ɜŮɟɩɜ əŬɘ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ ůŰŬ 

ɡŭɎŰɘɜŬ ɞɘəɞůɡůŰɐɛŬŰŬ (Field et al., 2006; Bouchet et al., 2012; Barras et al., 2014; 

Alve et al., 2016; Dimiza et al., 2016). Ⱥˊɘˊɚɏɞɜ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ˊŬɟŬɚɖűɗŮɑ ɖ 

ůɡɛɛŮŰɞɢɐ Űɞɡɠ ůŰɘɠ Űɟɞűɘəɏɠ ŬɚɡůɑŭŮɠ əŬɘ ůŰɖ ɟɞɐ Űɖɠ ŮɜɏɟɔŮɘŬɠ ůŰŬ ɞɘəɞůɡůŰɐɛŬŰŬ.  

ȼ ůɡůŰɖɛŬŰɘəɐ ŰŬɝɘɜɧɛɖůɖ Űɤɜ TɟɖɛŬŰɞűɧɟɤɜ ɓŬůɑɕŮŰŬɘ ůŮ ɏɜŬ ůɡɜŭɡŬůɛɧ 

ɛɞɟűɞɚɞɔɘəɩɜ əŬɘ ɛɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ŮɝŮɚɑůůŮŰŬɘ ůɡɜŮɢɩɠ əŬɗɩɠ ɔɑɜɞɜŰŬɘ 

ŭɘŬɗɏůɘɛŮɠ ɜɏŮɠ ˊɚɖɟɞűɞɟɑŮɠ. ɋɠ ˊɟɞɠ Űɖɜ əŬŰɎŰŬɝɐ Űɞɡɠ ŮɛűŬɜɑɕɞɜŰŬɘ ŭɘŬűɞɟŮŰɘəɏɠ 

ˊɟɞůŮɔɔɑůŮɘɠ, ůɨɛűɤɜŬ ɛŮ ŰŬ ɧůŬ ŬɜŬűɏɟɗɖəŬɜ ˊɟɘɜ, ɤɠ ˊɟɞɠ Űɖ ůɡůŰɖɛŬŰɘəɐ 

ŰŬɝɘɜɞɛɘəɐ ɗɏůɖ Űɤɜ ˊɟɤŰɧɕɤɤɜ. ȷəɧɛɖ əŬɘ ůŰɖɜ ŮɘůŬɔɤɔɐ Űɖɠ ɖ ́ŬɔəɧůɛɘŬ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ "The World Foraminifera Database" ŬɜŬűɏɟŮŰŬɘ ůŰɞ 

ɔŮɔɞɜɧɠ ɧŰɘ ɖ ŰŬɝɘɜɧɛɖůɖ Űɞɡɠ ůŮ ɡɣɖɚɧŰŮɟŬ ŮˊɑˊŮŭŬ ɓɟɑůəŮŰŬɘ ůŮ əŬŰɎůŰŬůɖ 

ŬɜŬɗŮɩɟɖůɖɠ əŬɘ ŮɡŮɚˊɘůŰɞɨɜ ɧŰɘ ɜŮɧŰŮɟŬ űɡɚɞɔŮɜŮŰɘəɎ əŬɘ ɛɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ ɗŬ 

ɞŭɖɔɐůɞɡɜ ůŰɖ ůŰŬɗŮɟɞˊɞɑɖůɐ Űɖɠ ůŰɞ ɛɏɚɚɞɜ (Hayward et al., 2023). ȳˊɤɠ, ɧɛɤɠ 

ŬɜŬűɏɟɗɖəŮ, ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ Űɤɜ ŬůɓŮůŰɞɚɘɗɘəɩɜ Ůɘŭɩɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ 

ůɡůŰɖɛŬŰɘəɐ Űɤɜ Loeblich and Tappan (1988). ɀɘŬ ŭɘŬűɞɟŮŰɘəɐ ůɡůŰɖɛŬŰɘəɐ 

ˊɟɞůɏɔɔɘůɖ ŭɘŬŰɡˊɩɗɖəŮ Ŭˊɧ Űɖɜ Mikhalevich (2013). 

ɆŰɖ ůɡɜɏɢŮɘŬ ɗŬ ŬůɢɞɚɖɗɞɨɛŮ ŭɘŮɝɞŭɘəɧŰŮɟŬ ɛŮ ŬɡŰɏɠ Űɘɠ ŭɡɞ ůɡůŰɖɛŬŰɘəɏɠ 

ˊɟɞůŮɔɔɑůŮɘɠ ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ.  

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης
 

20 

ȾȺūȷȿȷȽɃ 2. ɆɈɆɇȼɀȷɇȽȾȼ Ⱦȷɇȷɇȷɂȼ ɇɋɁ ɇɅȼɀȷɇɃūɃɅɋɁ  

2.1 ɆɡůŰɖɛŬŰɘəɐ əŬŰɎŰŬɝɖ əŬŰɎ Loeblich and Tappan, 1988 

ȳˊɤɠ ŬɜŬűɏɟɞɡɜ ɞɘ ůɡɔɔɟŬűŮɑɠ ůŰɖɜ ɏəŭɞůɖ "Foraminiferal Genera and Their 

Classification" (1988), ŬɜŬɔɜɤɟɑůŰɖəŬɜ ˊŮɟɘɔɟɎűɖəŬɜ əŬɘ ŰŬɝɘɜɞɛɐɗɖəŬɜ 2455 ɔɏɜɖ 

ɇɟɖɛŬŰɞűɧɟɤɜ. ȼ ˊɞůɞŰɘəɐ Űɞɡɠ əŬŰɎŰŬɝɖ ˊŬɟŬŰɑɗŮŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 3. 

 

ɄɑɜŬəŬɠ 3. ɄɞůɞŰɘəɐ əŬŰɎŰŬɝɖ Űɤɜ ɔŮɜɩɜ Űɖɠ ŰɎɝɖɠ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ ůɨɛűɤɜŬ 

ɛŮ Űɞɡɠ Loeblich and Tappan (1988). 

ɇɎɝɖ  Order Foraminiferida 
  

 

ɈˊɧŰŬɝɖ  Suborder 12 
  

 

ɈˊŮɟɞɘəɞɔɏɜŮɘŬ  Superfamily 74 
  

 

ɃɘəɞɔɏɜŮɘŬ  Family 296 
  

 

ɈˊɞɞɘəɞɔɏɜŮɘŬ  Subfamily 302 
  

 

ũɏɜɞɠ Genus  2455 
  

 

 

 

Ƀɘ 12 ɡˊɞŰɎɝŮɘɠ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 1 ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɖ űɡɚɞɔɏɜŮůɐ Űɞɡɠ, 

ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ůɡɔɔɟŬűŮɑɠ. ɇŬ əɟɘŰɐɟɘŬ ɔɘŬ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ɡˊɞŰɎɝŮɤɜ ɐŰŬɜ 

əɡɟɑɤɠ ŭɨɞ: Ŭ) ȼ ɢɖɛɘəɐ ůɨůŰŬůɖ Űɞɡ əŮɚɨűɞɡɠ ˊɞɡ ɧˊɤɠ ŮɑŭŬɛŮ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ 

ŬůɓŮůŰɞɚɘɗɘəɧ, ɢɘŰɘɜɩŭŮɠ (Allogromiina), ŬɟŬɔɤɜɘŰɘəɧ, ˊɡɟɘŰɘəɧ (Silicoloculinina) ɐ 

ůɡɛűɡɟɛŬŰɞˊŬɔɏɠ (Textulariina) əŬɘ ɓ) ɖ ŭɞɛɐ Űɞɡ əŮɚɨűɞɡɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ 

ɛɘəɟɞəɞəəɩŭɖɠ (Fusulinina), ˊɞɟůŮɚŬɜɩŭɖɠ (Miliolina) ɐ ɡŬɚɩŭɖɠ (Rotaliina). ũɘŬ Űɞɜ 

ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ ɞɘəɞɔɏɜŮɘŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ůˊɘˊɚɏɞɜ əɟɘŰɐɟɘŬ ɧˊɤɠ ɖ ɨˊŬɟɝɖ 

ˊɧɟɤɜ əŬɘ Űɞ ůɢɐɛŬ Űɞɡɠ, Űɞ ůɢɐɛŬ Űɞɡ əŮɚɨűɞɡɠ (ůűŬɘɟɘəɧ, əɡɚɘɜŭɟɘəɧ, 
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ŬŰɟŬəŰɞŮɘŭɏɠ, ə.Ŭ.), ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɗŬɚɎɛɤɜ əŬɘ ɞ Űɟɧˊɞɠ ˊɞɡ ŬɡŰɞɑ ŮɑɜŬɘ 

ŰɞˊɞɗŮŰɖɛɏɜɞɘ. ũɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ɔɏɜɞɡɠ əŬɘ Űɞɡ Ůɑŭɞɡɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

əɟɘŰɐɟɘŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŮůɤŰŮɟɘəɐ ŭɞɛɐ Űɞɡ əŮɚɨűɞɡɠ, Űɞ ˊɎɢɞɠ Űɤɜ 

ɗŬɚɎɛɤɜ, Űɞ ůɢɐɛŬ Űɞ ɛɏɔŮɗɞɠ əŬɘ Űɞ ˊɎɢɞɠ Űɞɡ ŮɛɓɟɡŬəɞɨ ɗŬɚɎɛɞɡ əŬɘ Űɖɜ ɨˊŬɟɝɖ 

ŭɘŬűɟŬɔɛɎŰɤɜ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȺɘəɧɜŬ 1. ūɡɚɞɔɏɜŮůɖ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Loeblich and Tappan 

(1988). 

 

Allogromiina  

Textulariina  Fusulinina  

Carterinina  Miliolina  

Involutinina  

Robertinina            
Lagenina            

Rotaliina            

Globigerinina            

Silicoloculinina            

Spirillinina            
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ɆŰɖ ůɡɜɏɢŮɘŬ ŬɜŬűɏɟɞɜŰŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 12 ɈˊɞŰɎɝŮɤɜ, ůɨɛűɤɜŬ ˊɎɜŰŬ 

ɛŮ Űɞɡɠ Loeblich and Tappan (1988). ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɢŬɛɖɚɧŰŮɟɤɜ Űɖɠ 

ɈˊɧŰŬɝɖɠ ɓŬɗɛɑŭɤɜ, ŬɜŬűɏɟɞɜŰŬɘ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢŮɘ əŬŰŬŰŮɗŮɑ ɤɠ ɛɏɟɞɠ 

Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ. 

Suborder ALLOGROMIINA Loeblich and Tappan, 1961 

Ⱦɏɚɡűɞɠ ůɡɜɐɗɤɠ ɛɞɜɞɗɎɚŬɛɞ ɐ ɛŮ ŰɎůɖ ˊŮɟɘůůɧŰŮɟɤɜ ɗŬɚɎɛɤɜ, ŰɞɑɢɤɛŬ 

ɛŮɛɓɟŬɜɩŭŮɠ ɐ ˊɟɤŰŮɥɜɘəɐɠ ůɨůŰŬůɖɠ, ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ŮˊɘəɎɚɡɣɖ Ŭˊɧ ůɘŭɖɟɞɨɢŬ 

ɡɚɘəɎ əŬɘ ɛɘəɟɐ ˊɞůɧŰɖŰŬ ůɡɔəɞɚɚɖɛɏɜɤɜ ɡɚɘəɩɜ. ȷˊɧ ȷ. ȾɎɛɓɟɘɞ - ɆɐɛŮɟŬ.  

 

Suborder TEXTULARIINA Delage and Hérouard, 1896 

Ⱦɏɚɡűɞɠ ůɡɛűɡɟɛŬŰɞˊŬɔɏɠ, ɝɏɜŬ ůɤɛŬŰɑŭɘŬ ůɡɔəɞɚɚɞɨɜŰŬɘ ɛŮ ɞɟɔŬɜɘəɎ ɐ 

ŬɜɧɟɔŬɜŬ ɡɚɘəɎ. ȷˊɧ Ⱦ. ȾɎɛɓɟɘɞ - ɆɐɛŮɟŬ. 

 

Suborder FUSULININA Wedekind, 1937 

Ⱦɏɚɡűɞɠ Ŭˊɧ ɞɛɞɘɞɔŮɜɐ ɛɘəɟɞəɞəəɩŭɖ ŬůɓŮůŰɑŰɖ, ɛŮ ůɡɜŮəŰɘəɎ ŰɞˊɞɗŮŰɖɛɏɜɞɡɠ 

ɘůɞŭɘɎůŰŬŰɞɡɠ ɡˊɞɔɤɜɘɩŭŮɘɠ əɟɡůŰɎɚɚɞɡɠ ŭɘŬɛɏŰɟɞɡ ɛŮɟɘəɩɜ ɛm. ɆŮ ŬɜɩŰŮɟŮɠ 

ɛɞɟűɏɠ Űɞ ŰɞɑɢɤɛŬ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ůŮ ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟŬ ůŰɟɩɛŬŰŬ. ȷˊɧ Ⱦ. Ɇɘɚɞɨɟɘɞ 

- ȷ. Ʉɏɟɛɘɞ. 

 

Suborder INVOLUTININA Hohenegger and Piller, 1977 

ɄɟɤŰɞəɧɔɢɖ, ŬəɞɚɞɡɗɞɨɛŮɜɖ Ŭˊɧ ˊŮɟɘŮɚɘɔɛɏɜɞ ůɤɚɖɜɞŮɘŭɐ ŭŮɨŰŮɟɞ ɗɎɚŬɛɞ, 

ŰɞɑɢɤɛŬ ŬůɓŮůŰɞɚɘɗɘəɧ, ŭɘɎŰɟɖŰɞ, ŬəŰɘɜɤŰɧ, ŬɟɢɘəɎ ŬɟŬɔɤɜɘŰɘəɧ ŬɚɚɎ ůɡɜɐɗɤɠ 

ŬɜŬəɟɡůŰŬɚɚɩɜŮŰŬɘ ůŮ ɞɛɞɘɞɔŮɜɐ ɛɘəɟɞəɞəəɩŭɖ ŭɞɛɐ, ɛŮ ŮɚŬůɛŬŰɞŮɘŭɐ ˊɎɢɡɜůɖ ɐ 

ůŰɖɚɞŮɘŭŮɑɠ ŭɞɛɏɠ ůŰɖɜ ɞɛűŬɚɘəɐ ˊŮɟɘɞɢɐ Űɖɠ ɛɘŬɠ ɐ əŬɘ Űɤɜ ŭɨɞ ˊɚŮɡɟɩɜ. ȷˊɧ Ⱦ. 

Ʉɏɟɛɘɞ - ȷ. ȾɟɖŰɘŭɘəɧ. 
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Suborder SPIRILLININA Hohenegger and Piller, 1975 

ɄŮɟɘɏɚɘɝɖ ŮˊɘˊŮŭɞůˊŮɘɟɞŮɘŭɐɠ ɐ ŰɟɞɢɞůˊŮɘɟɞŮɘŭɐɠ, ˊɟɤŰɞəɧɔɢɖ ŬəɞɚɞɡɗɞɨɛŮɜɖ 

Ŭˊɧ ˊŮɟɘŮɚɘɔɛɏɜɞ ůɤɚɖɜɞŮɘŭɐ ŬŭɘŬɑɟŮŰɞ ɗɎɚŬɛɞ ɐ ɛŮ ɚɑɔɞɡɠ ɗŬɚɎɛɞɡɠ ŬɜɎ ůˊŮɑɟŬ, ɞɘ 

ɗɎɚŬɛɞɘ ɛˊɞɟŮɑ ɜŬ ɡˊɞŭɘŬɘɟŮɗɞɨɜ ŭŮɡŰŮɟɞɔŮɜɩɠ. ɇɞɑɢɤɛŬ Ŭˊɧ ŬůɓŮůŰɑŰɖ, ɡŬɚɩŭŮɠ, 

ɞˊŰɘəɎ Ŭˊɧ ɏɜŬ ɛɧɜɞ əɟɨůŰŬɚɚɞ ɐ Ŭ ɧ́ ɛɤůŬɥəɧ ɚɑɔɤɜ əɟɡůŰɎɚɚɤɜ. 

ɄɟɞůŬɜŬŰɞɚɘůɛɧɠ ɎɝɞɜŬ Ŭ əŬŰɎ ɛɐəɞɠ Űɞɡ ɎɝɞɜŬ ˊŮɟɘɏɚɘɝɖɠ əŬɘ ɎɝɞɜŬɠ c ́ ŬɟɎɚɚɖɚɞɠ 

ˊɟɞɠ Űɖɜ ɞɛűŬɚɘəɐ ŮˊɘűɎɜŮɘŬ (Patellina). ɀˊɞɟŮɑ ɜŬ ɏɢŮɘ ɣŮɡŭɞˊɧɟɞɡɠ ɐ 

ɛɘəɟɞˊɧɟɞɡɠ ɔŮɛɎŰɞɡɠ ɛŮ ɞɟɔŬɜɘəɐ ɨɚɖ əŬɘ əɚŮɘůŰɞɨɠ ɛŮ ŭɘɎŰɟɖŰŮɠ ˊɚɎəŮɠ. ɇɞ 

ŰɞɑɢɤɛŬ ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ ˊɟɞůŬɨɝɖůɖ ɛŮ ŮˊɘəɎɚɡɣɖ Ŭˊɧ ŬůɓŮůŰɑŰɖ əŬɘ ɧɢɘ Ŭˊɧ 

ŬůɓŮůŰɞˊɞɑɖůɖ Ůɜɧɠ ɞɟɔŬɜɘəɞɨ ŮəɛŬɔŮɑɞɡ ˊɞɡ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ ŰŬ ɣŮɡŭɞˊɧŭɘŬ. ȷ. 

ɇɟɘŬŭɘəɧ - ɆɐɛŮɟŬ. 

 

Suborder CARTERININA Loeblich and Tappan, 1981 

ɇɟɞɢɞůˊŮɘɟɞŮɘŭɐɠ ˊŮɟɘɏɚɘɝɖ, ɞɘ ˊɟɩɘɛɞɘ ɗɎɚŬɛɞɘ ɖɛɘəɡəɚɘəɞɑ, ɞɘ ɛŮŰŬɔŮɜɏůŰŮɟɞɘ ůŰŬ 

ɩɟɘɛŬ ɎŰɞɛŬ ŬəŬɜɧɜɘůŰɞɘ ɐ ˊŮˊɚŬŰɡůɛɏɜɞɘ ɛŮ əɡɛŬŰɞŮɘŭɐ ŮˊɘűɎɜŮɘŬ, ɞɘ ɜŮɧŰŮɟɞɘ 

ɗɎɚŬɛɞɘ Ŭˊɚɞɑ, ŬɟɔɧŰŮɟŬ ɛˊɞɟŮɑ ɜŬ ŮɛűŬɜɑɕɞɡɜ ŭŮɡŰŮɟɞɔŮɜɐ ŬəŰɘɜɤŰɎ ŭɘŬűɟɎɔɛŬŰŬ 

ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ŬɜŬŭɘˊɚɩůŮɘɠ Űɞɡ ŰɞɘɢɩɛŬŰɞɠ. ȺůɤŰŮɟɘəɎ Űɞ ŰɞɑɢɤɛŬ ɏɢŮɘ ɛɘŬ 

ɞɟɔŬɜɘəɐ Ůˊɏɜŭɡůɖ əŬɘ ŮɝɤŰŮɟɘəɎ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛŮɔɎɚɞɡɠ ɓŮɚɞɜɞŮɘŭŮɑɠ 

əɟɡůŰɎɚɚɞɡɠ ˊɞɡ ɞ əŬɗɏɜŬɠ ɛˊɞɟŮɑ ɜŬ əŬɗɞɟɘůŰŮɑ əɟɡůŰŬɚɚɞɔɟŬűɘəɎ 

ɛɞɜɞəɟɨůŰŬɚɚɞɠ ŬůɓŮůŰɑŰɖ, ɡŬɚɩŭŮɠ, ɛŮ ɛɘəɟɐ ůɡɔəɏɜŰɟɤůɖ ɛŬɔɜɖůɑɞɡ. ȼɩəŬɘɜɞ-

ɆɐɛŮɟŬ. 

 

Suborder MILIOLINA Delage and Hérouard, 1896 

Ⱦɏɚɡűɞɠ ŬůɓŮůŰɘŰɘəɧ ˊɞɟůŮɚŬɜɩŭŮɠ ɛŮ ɡɣɖɚɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ ɛŬɔɜɖůɑɞɡ, 

ɚŮˊŰɞɨɠ, ŰɡɢŬɑŬ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɞɡɠ ɟŬɓŭɧɛɞɟűɞɡɠ əɟɡůŰɎɚɚɞɡɠ, ɛɐəɞɡɠ Ŭˊɧ 1,3 

ɛm ɏɤɠ 2 ɛm əŬɘ ŭɘŬɛɏŰɟɞɡ 0,24 ɛm, ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟŬŰɖɟɖɗɞɨɜ ɛɧɜɞ ɛŮ Űɞ 

ɖɚŮəŰɟɞɜɘəɧ ɛɘəɟɞůəɧˊɘɞ, ɞ ŰɡɢŬɑɞɠ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɤɜ əɟɡůŰɎɚɚɤɜ ŭɘŬɢɏŮɘ Űɞ 

űɤɠ ˊɟɞɠ ɧɚŮɠ Űɘɠ əŬŰŮɡɗɨɜůŮɘɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮɛűŬɜɑɕŮŰŬɘ ɤɠ ɔŬɚŬəŰɩŭŮɠ 

ŬŭɘŬűŬɜɏɠ ɐ ˊɞɟůŮɚŬɜɩŭŮɠ ůŰɞ ŬɜŬəɚɩɛŮɜɞ űɤɠ, Űɞ ŰɞɑɢɤɛŬ űŬɑɜŮŰŬɘ əŬůŰŬɜɧ əŬɘ 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης
 

24 

ɡŬɚɩŭŮɠ ůŮ ŭɘŮɟɢɧɛŮɜɞ űɤɠ, ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ŮˊɘűŬɜŮɘŬəɐ ůŰɟɩůɖ Ŭˊɧ ˊɞɘəɑɚŬ 

ŭɘŬŰŮŰŬɔɛɏɜɞɡɠ ŰŬɘɜɘɞŮɘŭŮɑɠ əɟɡůŰɎɚɚɞɡɠ ɛŮ ɟɞɛɓɘəɏɠ ɏŭɟŮɠ, ůɡɜɐɗɤɠ ɛŮ ɞɟɔŬɜɘəɐ 

Ůˊɏɜŭɡůɖ əŬɘ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ˊɟɧůɗŮŰɞ ŰɡɢŬɑɞ ɡɚɘəɧ. ɄɟŬɔɛŬŰɘəɞɑ ˊɧɟɞɘ ɛˊɞɟŮɑ ɜŬ 

ŮɛűŬɜɘůŰɞɨɜ ůŰɖɜ ˊɟɤŰɞəɧɔɢɖ ɞɟɘůɛɏɜɤɜ, ɔŮɜɘəɎ ŬŭɘɎŰɟɖŰɞɘ ůŰɞ ɛŮŰŬŮɛɓɟɡɘəɧ 

ůŰɎŭɘɞ, ŬɚɚɎ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ɣŮɡŭɞˊɧɟɞɡɠ, ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ əŬɛˊɡɚɤŰɐ (flexostyle) 

ɐ ůˊŮɘɟɞŮɘŭɐ ŭɑɞŭɞ ɛŮŰŬɝɨ Űɖɠ ˊɟɤŰɞəɧɔɢɖɠ əŬɘ Űɤɜ ɛŮŰŬɔŮɜɏůŰŮɟɤɜ ɗŬɚɎɛɤɜ. ȼ 

űɡɚɚŮŰɘəɐ ŬɜŬˊŬɟŬɔɤɔɐ ůŮ ɞɟɘůɛɏɜŬ ɞŭɖɔŮɑ ůŮ ˊɞɚɚɞɨɠ Ɏɜɘůɞɡɠ ɔŬɛɏŰŮɠ ɛŮ ŭɨɞ 

ɛŬůŰɑɔɘŬ ˊɞɡ ŬˊŮɚŮɡɗŮɟɩɜɞɜŰŬɘ ůŰɖ ůŰɐɚɖ Űɞɡ ɜŮɟɞɨ. ȿɘɗŬɜɗɟŬəɞűɧɟɞ ï ɆɐɛŮɟŬ. 

 

Suborder SILICOLOCULININA Resig, Lowenstam, Echols, and Weiner, 1980 

ɇɞɑɢɤɛŬ ŬŭɘɎŰɟɖŰɞ, Ŭˊɧ ŮəəɟɘɜɧɛŮɜɞ ɞˊɎɚɘɞ (ˊɡɟɘŰɘəɧ). ȷˊɧ ȷ. ɀŮɘɧəŬɘɜɞ -

ɆɐɛŮɟŬ.  

 

Suborder LAGENINA Delage and Hérouard, 1896 

ɇɞɑɢɤɛŬ ɛɞɜɞŮɚŬůɛŬŰɘəɧ, Ŭˊɧ ŬůɓŮůŰɑŰɖ, ɡŬɚɩŭŮɠ, ɞɘ əɟɡůŰŬɚɚɘəɞɑ ɎɝɞɜŮɠ c 

əɎɗŮŰɞɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ, ˊŮɟɘəɚŮɑɞɜŰŬɘ Ŭˊɧ ɞɟɔŬɜɘəɏɠ ɛŮɛɓɟɎɜŮɠ, ˊɟɤŰɧɔɞɜŬ taxa 

ɢɤɟɑɠ ŭŮɡŰŮɟɞɔŮɜɐ ŮɚŬůɛŬŰɞˊɞɑɖůɖ Űɖɜ ɞˊɞɑŬ ŮɛűŬɜɑɕɞɡɜ ˊɘɞ ˊɟɞɖɔɛɏɜŮɠ ɛɞɟűɏɠ. 

ȿɘɗŬɜɗɟŬəɞűɧɟɞ - ɆɐɛŮɟŬ.  

 

Suborder ROBERTININA Loeblichand Tappan, 1984 

ȺˊɘˊŮŭɞůˊŮɘɟɞŮɘŭɐɠ ɐ ŰɟɞɢɞůˊŮɘɟɞŮɘŭɐɠ ˊŮɟɘɏɚɘɝɖ, ˊɞɚɡɗɎɚŬɛŬ ɛŮ ůŰɞɛŬŰɘəɎ 

ŬɜɞɑɔɛŬŰŬ. ɇɞɑɢɤɛŬ ŭɘɎŰɟɖŰɞ ɡŬɚɩŭŮɠ, ŬɟŬɔɤɜɘŰɘəɧ. ȺɝŬɘɟŮŰɘəɎ ɚŮˊŰɏɠ ŭɘŬŰɟɐůŮɘɠ 

Űɞɡ ŰɞɘɢɩɛŬŰɞɠ ɛˊɞɟŮɑ ɜŬ ɓɟɑůəɞɜŰŬɘ ůŰɘɠ ˊŮɟɘɞɢɏɠ Űɤɜ ˊɧɟɤɜ. ɇɟɘŬŭɘəɧ ï ɆɐɛŮɟŬ.  
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Suborder GLOBIGERININA Delage and Hérouard, 1896 

ɄɚŬɔəŰɞɜɘəɧ, ŰɞɑɢɤɛŬ əŮɚɨűɞɡɠ ŭɘɎŰɟɖŰɞ, ɡŬɚɩŭŮɠ ŬůɓŮůŰɘŰɘəɧ, ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ 

əɟɡůŰɎɚɚɞɡ ɛŮ Űɞɜ c ɎɝɞɜŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ, ŬɟɢɘəɎ ŭɘ-ŮɚŬůɛŬŰɘəɧ. ȹŮɡŰŮɟŮɨɞɡůŬ 

ŮɚŬůɛŬŰɞˊɞɑɖůɖ ŮɛűŬɜɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ˊɟɞůɗɐəɖ ɡɚɘəɞɨ əŬŰɎ Űɞ ůɢɖɛŬŰɘůɛɧ ɜɏɞɡ 

ɗŬɚɎɛɞɡ. ȺˊɘűŬɜŮɘŬəɐ ŮˊɘəɎɚɡɣɖ ɛˊɞɟŮɑ ɜŬ ŬɜŬˊŰɡɢɗŮɑ əŬŰɎ Űɖ ɔŬɛŮŰɞɔɏɜŮůɖ. 

ȽɞɡɟŬůɘəɧ - ɆɐɛŮɟŬ. 

 

Suborder ROTALIINA Delage and Hérouard, 1896 

Ⱦɏɚɡűɞɠ ˊɞɚɚŬˊɚɩɜ ůŰɟɩůŮɤɜ, ŰɡˊɘəɎ ˊŮɟɘŮɚɘɔɛɏɜɞ, ɛˊɞɟŮɑ ɜŬ ŮɛűŬɜɘůŰɞɨɜ əŬɘ 

ɤɠ ɛɞɜɧůŮɘɟŬ ɐ ŭɑůŮɘɟŬ. ŪɎɚŬɛɞɘ Ŭˊɚɞɑ ɐ ɡˊɞŭɘŬɘɟŮɛɏɜɞɘ Ŭˊɧ ŭŮɡŰŮɟŮɨɞɜŰŬ 

ŭɘŬűɟɎɔɛŬŰŬ əŬɘ ɞɘ ŭɘɎɛŮůɞɘ əŬɘ ˊɚŮɡɟɘəɞɑ ɗɎɚŬɛɞɘ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ. 

ȷůɓŮůŰɞɚɘɗɘəɧ ŰɞɑɢɤɛŬ ŭɘɎŰɟɖŰɞ ɡŬɚɩŭŮɠ. ɆŰɞɛŬŰɘəɧ ɎɜɞɘɔɛŬ Ŭˊɚɧ ɐ ɛŮ ŭɧɜŰɘ, ɛˊɞɟŮɑ 

ɜŬ ŮɛűŬɜɘůŰɞɨɜ ůɤɚɖɜɞŮɘŭŮɑɠ əɞɘɚɧŰɖŰŮɠ (Ŭɔɤɔɞɑ) ɐ ɞˊɏɠ (stolon). ɇɟɘŬŭɘəɧ ï ɆɐɛŮɟŬ.  
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2.2 ɆɡůŰɖɛŬŰɘəɐ əŬŰɎŰŬɝɖ əŬŰɎ Mikhalevich (2013) 

 

ȳˊɤɠ ɏɢŮɘ ɐŭɖ ŬɜŬűŮɟɗŮɑ, ŰŬ ŭɨɞ ɟŮɨɛŬŰŬ ŰŬɝɘɜɧɛɖůɖɠ ŬɡŰɎ Űɖɠ Űɡˊɞɚɞɔɘəɐɠ əŬɘ 

Űɖɠ ŮɝŮɚɘəŰɘəɐɠ ŰɞˊɞɗɏŰɖůɖɠ Űɤɜ Ůɘŭɩɜ ŮɛűŬɜɑɕɞɜŰŬɘ Ŭˊɧ ˊɞɚɨ ˊŬɚɘɎ. ȷˊɧ Űɘɠ Ŭɟɢɏɠ 

Űɞɡ 2000 ɖ ŮɝŮɚɘəŰɘəɐ ůɢɞɚɐ ˊɟɞůˊɎɗɖůŮ ɜŬ ˊɟɞůŮɔɔɑůŮɘ Űɖɜ ŰŬɝɘɜɞɛɘəɐ əŬŰɎŰŬɝɖ 

Űɤɜ ŮɡəŬɟɡɤŰɘəɩɜ ɞɟɔŬɜɘůɛɩɜ ɛŮ űɡɚɞɔŮɜŮŰɘəɎ əɟɘŰɐɟɘŬ ɗŮɤɟɩɜŰŬɠ ɧŰɘ ɖ əɡŰŰŬɟɘəɐ 

Ůɝɏɚɘɝɖ Űɤɜ ɞɟɔŬɜɘůɛɩɜ ɛˊɞɟŮɑ ɜŬ əŬŰŬɜɞɖɗŮɑ ŮɝŮŰɎɕɞɜŰŬɠ ŰŬɡŰɧɢɟɞɜŬ ŰɟɑŬ 

ˊɟɎɔɛŬŰŬ, ɔɞɜɘŭɑɤɛŬ, ɛŮɛɓɟɎɜŮɠ əŬɘ əɡŰŰŬɟɞůəŮɚŮŰɘəɏɠ ŭɞɛɏɠ (Cavalier-Smith, 

2002), Ŭűɞɨ ɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ɔŮɜŮŰɘəɞɨ ɡɚɘəɞɨ ɛŮ Űɞ ˊŮɟɘɓɎɚɚɞɜ əŬɗɞɟɑɕŮɘ Űɘɠ 

ŮˊɘɚŮəŰɘəɏɠ ŭɘŮɟɔŬůɑŮɠ ˊɞɡ ɞŭɖɔɞɨɜ ůŰɖɜ Ůˊɘɓɑɤůɖ əŬɘ Ůɝɏɚɘɝɖ Űɤɜ ŮɡəŬɟɡɤŰɘəɩɜ 

əɡŰŰɎɟɤɜ. ɆŰɖ ůɡůŰɖɛŬŰɘəɐ ŬɜŬɗŮɩɟɖůɖ ˊɞɡ ˊɟɞŰɎɗɖəŮ (Cavalier-Smith, 2002), 

ŭɘŬŰɖɟŮɑŰŬɘ ɖ ɓŬůɘəɐ ŭɞɛɐ Űɖɠ ůɡůŰɖɛŬŰɘəɐɠ (ȺˊɘəɟɎŰŮɘŬ, ȸŬůɑɚŮɘɞ, ɈˊɞɓŬůɑɚŮɘɞ, 

ȷɜɗɡˊɞɓŬůɑɚŮɘɞ), ɧɛɤɠ Ůˊɘˊɚɏɞɜ ˊɟɞůŰɏɗɖəŮ Űɞ ȷɜɗɡˊɞɓŬůɑɚŮɘɞ Rhizaria ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ɤɠ ɆɡɜɞɛɞŰŬɝɑŬ ŰŬ Retaria əŬɘ ɤɠ ɃɛɞŰŬɝɑŬ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ. ȷɡŰɐ ɖ 

ŬɜŬɗŮɩɟɖůɖ ŬˊɞŰɏɚŮůŮ Űɖ ɓɎůɖ ɔɘŬ Űɘɠ ɛŮŰɏˊŮɘŰŬ ˊɟɞůŮɔɔɑůŮɘɠ Ƀɘ Nikolaev et al. 

(2004), əŬɗɩɠ əŬɘ ɞɘ Bass et al. (2005) ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŰŮɢɜɘəɏɠ ŬɜɎɚɡůɖɠ Űɞɡ 

ɟɘɓɞůɤɛɘəɞɨ RNA (rRNA) ŬˊɏŭŮɘɝŬɜ ɞɟɘůŰɘəɎ ɧŰɘ ŰŬ Rhizaria ŬˊɞŰŮɚɞɨɜ ɝŮɢɤɟɘůŰɐ 

ŰŬɝɘɜɞɛɘəɐ ɞɛɎŭŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ɛŮɔɎɚɞ ůɨɜɞɚɞ Ŭˊɧ ɛɞɜɞəɨŰŰŬɟɞɡɠ 

ŮɡəŬɟɡɤŰɘəɞɨɠ ɞɟɔŬɜɘůɛɞɨɠ ˊɞɡ ɕɞɡɜ ŮɚŮɨɗŮɟɞɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ, ŮɑɜŬɘ ŬɡŰɧŰɟɞűɞɘ 

əŬɘ ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ Ŭˊɧ ŬɡŰɞɨɠ ŰɟɏűɞɜŰŬɘ ɛŮ Űɖ ɢɟɐůɖ ɣŮɡŭɞˊɞŭɑɤɜ. ɆŮ ŬɡŰɐɜ 

Ŭɜɐəɞɡɜ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ (foraminifera) əŬɘ ŰŬ ȷəŰɘɜɧɕɤŬ (ɅŬŭɘɞɚɎɟɘŬ -Radiolaria). 

Ƀɘ Simpson and Roger (2004), ůŰɖɜ ŮɟɔŬůɑŬ "The real ókingdomsô of eukaryotes", 

ŭɖɛɞůɘŮɨɞɡɜ ɛɘŬ ŬɟəŮŰɎ "ůəɚɖɟɐ" əɟɘŰɘəɐ ɤɠ ˊɟɞɠ Űɖɜ ŮˊɘəɟŬŰɞɨůŬ əŬŰɎŰŬɝɖ Űɤɜ 

ŮɡəŬɟɡɤŰɘəɩɜ ɞɟɔŬɜɘůɛɩɜ ůŰŬ ɓŬůɑɚŮɘŬ ˊɞɡ ɏɢɞɡɜ ˊɟɞŬɜŬűŮɟɗŮɑ:  

"ȼ ɛŬəɟɎ ŭɖɛɞŰɘəɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɤɜ ˊɏɜŰŮ ɓŬůɘɚŮɑɤɜ ɛˊɞɟŮɑ ɜŬ ɞűŮɑɚŮŰŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ůŰɖɜ ˊŬɘŭŬɔɤɔɘəɐ əŬɘ ɟɖŰɞɟɘəɐ (rhetorical) ɢɟɖůɘɛɧŰɖŰŬ Űɖɠ Ŭˊɚɐɠ 

ŭɘŬɑɟŮůɖɠ Űɖɠ ɕɤɐɠ ůŮ ɚɑɔŮɠ ɞɛɎŭŮɠ ˊŬɟɎ ůŮ ɞˊɞɘɞɜŭɐˊɞŰŮ ɓɘɞɚɞɔɘəɧ ɟŮŬɚɘůɛɧ. ȼ 

ˊŬɟɎɗŮůɖ ɧɚɤɜ Űɤɜ ɞɟɔŬɜɘůɛɩɜ ůŮ ˊɏɜŰŮ ůɖɛŮɑŬ ůŮ ɛɘŬ ŭɘŬűɎɜŮɘŬ ɐ ˊɏɜŰŮ əŮűɎɚŬɘŬ 

ůŮ ɏɜŬ ůɢɞɚɘəɧ ɓɘɓɚɑɞ ŮɑɜŬɘ ˊɞɚɨ ŮɚəɡůŰɘəɐ ůŰɖɜ ˊŬɟŬŭɞůɘŬəɐ, ŮɡəŬɟɡɤəŮɜŰɟɘəɐ 

ɓɘɞɚɞɔɑŬ (ɗɡɛɖɗŮɑŰŮ, ŰɏůůŮɟŬ Ŭˊɧ ŬɡŰɎ ŰŬ ɓŬůɑɚŮɘŬ ŮɑɜŬɘ ŮɡəŬɟɡɤŰɘəɎ)...».   
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ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŮɘůɎɔŮŰŬɘ Űɞ ŮɡəŬɟɡɤŰɘəɧ ȹɏɜŰɟɞ Ȼɤɐɠ" (ñThe eukaryote Tree 

of Life, eToL") ˊɞɡ ŬɜŬűɏɟŮŰŬɘ ůŰɖ űɡɚɞɔɏɜŮůɖ Űɤɜ ŮɡəŬɟɡɤŰɘəɩɜ əɡŰŰɎɟɤɜ əŬɘ ůŰɞ 

ɞˊɞɑɞ ŮɛűŬɜɑɕŮŰŬɘ ɖ ɏɜɜɞɘŬ Űɖɠ "ɈˊŮɟɞɛɎŭŬɠ, Supergroup", ɤɠ ɓŬůɘəɐ ŬɜɩŰŮɟɖ 

ŰŬɝɘɜɞɛɘəɐ ɛɞɜɎŭŬ (Simpson and Roger, 2002), ɖ ɞˊɞɑŬ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ űɡɚɞɔŮɜŮŰɘəɎ 

əɟɘŰɐɟɘŬ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ əɡɟɑɤɠ Űɞɡ ɟɘɓɞůɤɛɘəɞɨ RNA (rRNA) əŬɘ 

Űɖ ɢɟɐůɖ ůɨɔɢɟɞɜɤɜ ůŰŬŰɘůŰɘəɩɜ ɛŮɗɧŭɤɜ (Nikolaev et al., 2004). ȷɜ əŬɘ ɖ ɏɜɜɞɘŬ Űɖɠ 

Ɉ́ ŮɟɞɛɎŭŬɠ ŭŮɜ ɏɢŮɘ ŰŮɚŮɑɤɠ ŬˊɞůŬűɖɜɘůŰŮɑ ɛɏɢɟɘ ůɐɛŮɟŬ, Ŭűɞɨ ɡˊɎɟɢɞɡɜ 

ŮɟŮɡɜɖŰɏɠ ˊɞɡ ɗŮɤɟɞɨɜ ɧŰɘ ŮɑɜŬɘ ˊŬɟɧɛɞɘŬ ɛŮ Űɖɜ əɚŬůɘəɐ ɏɜɜɞɘŬ Űɞɡ ȸŬůɘɚŮɑɞɡ (Adl 

et al., 2005), ɖ ŮˊɘəɟŬŰɞɨůŬ Ɏˊɞɣɖ ɗŮɤɟŮɑ ɧŰɘ ɖ ŮɡəŬɟɡɤŰɘəɐ ˊɞɘəɘɚɞɛɞɟűɑŬ 

ŭɘŬɢɤɟɑɕŮŰŬɘ ůŮ ˊɏɜŰŮ ɛŮɔɎɚŮɠ ɞɛɎŭŮɠ (Keeling et al., 2005) ˊŬɟŬəɎɛˊŰɞɜŰŬɠ Űɘɠ 

"əɚŬůɘəɏɠò ůɡůŰɖɛŬŰɘəɏɠ əŬŰŬŰɎɝŮɘɠ. ȰŰůɘ, ɞɘ Ŭɟɢɘəɏɠ ɡˊŮɟɞɛɎŭŮɠ ŬɜŰɘˊɟɞůɩˊŮɡŬɜ 

ɔŮɜɘəɎ Űɘɠ ˊɘɞ ˊŮɟɘŮəŰɘəɏɠ ůɡɚɚɞɔɏɠ ŮɜŰɧɠ Űɤɜ ŮɡəŬɟɡɤŰɩɜ ɞɟɔŬɜɘůɛɩɜ ɔɘŬ Űɞɡɠ 

ɞˊɞɑɞɡɠ ɡˊɐɟɢŬɜ ŮɨɚɞɔŮɠ ŮɜŭŮɑɝŮɘɠ ɧŰɘ ůɢɖɛɎŰɘɕŬɜ ɛɘŬ ɛɞɜɞűɡɚŮŰɘəɐ ɞɛɎŭŬ (Burki et 

al., 2020). 

Ƀɘ Burki et al. (2020) ɗŮɤɟɞɨɜ ɧŰɘ ɖ ɢɟɐůɖ Űɞɡ ɧɟɞɡ Űɖɠ ɡˊŮɟɞɛɎŭŬɠ, ɔɘŬ ˊɎɜɤ 

Ŭˊɧ 15 ɢɟɧɜɘŬ, Űɧůɞ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ ɧůɞ əŬɘ ůŮ ŭɘŭŬəŰɘəɎ ŮɔɢŮɘɟɑŭɘŬ ŮɑɜŬɘ ˊɞɚɨ 

ŭɖɛɞűɘɚɐɠ ɔɘŬ ŰɟŮɘɠ ɓŬůɘəɎ ɚɧɔɞɡɠ: 

- ɄɟɩŰɞɜ ɞŭɐɔɖůŮ ůŮ ŮɨəɞɚŮɠ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɏɠ ˊŮɟɘɚɐɣŮɘɠ Űɤɜ ŮɡəŬɟɡɤŰɘəɩɜ 

ɞɟɔŬɜɘůɛɩɜ Ŭűɞɨ ůɢŮŭɧɜ ɧɚŬ ŰŬ Ůɑŭɖ ŬɜɐəŬɜ ůŮ ŬɡŰɏɠ Űɘɠ ɚɑɔŮɠ, ůɢŮŰɘəɎ, ŭɘŬűɞɟŮŰɘəɏɠ 

əɨɟɘŮɠ ɞɛɎŭŮɠ. 

- ȹŮɨŰŮɟɞɜ, ɧɚŮɠ ɞɘ Ŭɟɢɘəɏɠ ɡˊŮɟɞɛɎŭŮɠ, ŮəŰɧɠ Ŭˊɧ Űɖ ɅɘɕɎɟɘŬ, ŮɑɢŬɜ ŰɞɡɚɎɢɘůŰɞɜ 

ɏɜŬ ŭɘŬəɟɘŰɘəɧ ɓɘɞɚɞɔɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊɞɡ űŬɘɜɧŰŬɜ ɜŬ Űɘɠ əŬɗɞɟɑɕŮɘ ˊɟɞɔɞɜɘəɎ. 

- ɇɟɑŰɞɜ, ɞɘ ɞɛŬŭɞˊɞɘɐůŮɘɠ űŬɘɜɧŰŬɜ ɜŬ ůɡɛˊɑˊŰɞɡɜ ɛŮ ŰŬ ɧɟɘŬ Űɖɠ űɡɚɞɔŮɜŮŰɘəɐɠ 

ŬɜɎɚɡůɖɠ Űɤɜ ɞɟɔŬɜɘůɛɩɜ.  

ɆɨɛűɤɜŬ ɛŮ ŰŬ ɜŮɧŰŮɟŬ ŭŮŭɞɛɏɜŬ (űɡɚɞɔŮɜŮŰɘəɎ, ɓɘɞɢɖɛɘəɎ, ŬɜɎɚɡůɖ rRNA) ɞ 

Ŭɟɘɗɛɧɠ Űɤɜ ɡˊŮɟɞɛɎŭɤɜ ɏɢŮɘ ŬɡɝɖɗŮɑ (Burki et al., 2020) əŬɘ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɖɜ 

ȺɘəɧɜŬ 2, ˊɞɡ ŬəɞɚɞɡɗŮɑ. ɆŰɖɜ ŮɘəɧɜŬ ŬɡŰɐ ɛŮ ŬůŰŮɟɑůəɞ ŮˊɘůɖɛŬɑɜɞɜŰŬɘ ɞɘ əɚŬůɘəɏɠ 

ɏ́ɜŰŮ ɡˊŮɟɞɛɎŭŮɠ ˊɞɡ Ŭ Ŭ́ɟŰɑɕɞɡɜ Űɞ "ŮɡəŬɟɡɤŰɘəɧ ȹɏɜŰɟɞ Űɖɠ Ȼɤɐɠ eToLò, 

ůɨɛűɤɜŬ ɛŮ ŰŬ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ, ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ɡˊɐɟɢŬɜ ɛɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ ɛɏɢɟɘ Űɞ 

2004. 
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ȷɜ əŬɘ ůŮ ɛɘŬ ˊɟɩŰɖ ŬɜɎɔɜɤůɖ ŬɡŰɐ ɖ ˊɟɞůɏɔɔɘůɖ űŬɑɜŮŰŬɘ ɜŬ ŮˊɖɟŮɎɕŮɘ Űɘɠ 

ŬɜɩŰŮɟŮɠ əɡɟɑɤɠ, ɓŬɗɛɑŭŮɠ əŬŰɎŰŬɝɖɠ, ŮɜŰɞɨŰɞɘɠ ɧˊɤɠ ɗŬ ŭɞɨɛŮ əŬɘ ˊŬɟŬəɎŰɤ 

ŭɖɛɘɞɡɟɔŮɑ ŬɜŬəŬŰŬŰɎɝŮɘɠ ůŰɖ ůɡůŰɖɛŬŰɘəɐ əŬŰɎŰŬɝɖ Ŭəɧɛɖ əŬɘ ɛɏɢɟɘ Űɖɜ əŬŰɖɔɞɟɑŬ 

Űɞɡ ɔɏɜɞɡɠ. Ʉɞɚɚɏɠ ŰŬɝɘɜɞɛɘəɏɠ ɞɛɎŭŮɠ əŬŰŬɟɔɞɨɜŰŬɘ, ůɡɔɢɤɜŮɨɞɜŰŬɘ, Ůɜɩ 

əŬɘɜɞɨɟɔɘŮɠ ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ. ȹŮɜ ɛˊɞɟŮɑ ɜŬ ŬˊɞəɚŮɘůŰŮɑ ɧŰɘ ůŰɞ ɛɏɚɚɞɜ, ˊɘɗŬɜɧŰŬŰŬ, 

ɖ ŬɜɎɚɡůɖ Űɧůɞ Űɞɡ rRɁȷ ŬɚɚɎ əŬɘ ɞɚɧəɚɖɟɞɡ Űɞɡ ɔɞɜɘŭɘɩɛŬŰɞɠ Űɤɜ ɞɟɔŬɜɘůɛɩɜ 

ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ŬɜŬəŬŰŬŰɎɝŮɘɠ əŬɘ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ Ŭəɧɛɖ əŬɘ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ 

Ůɑŭɞɡɠ, Ŭűɞɨ ˊɘɗŬɜɎ əɎˊɞɘŬ Ŭˊɧ ŰŬ ɡˊɞŮɑŭɖ ɛˊɞɟŮɑ ɜŬ ɢŬɟŬəŰɖɟɘůŰɞɨɜ ɤɠ Ůɑŭɖ ɐ 

ɛŮɟɘəɎ ɜŬ ŬɚɚɎɝɞɡɜ Ŭəɧɛɖ əŬɘ ɔɏɜɞɠ. 

 

 

 

 

ȺɘəɧɜŬ 2. Ƀɘ ɈˊŮɟɞɛɎŭŮɠ ˊɞɡ ˊɟɞŰɎɗɖəŬɜ ɔɘŬ Űɖɜ əŬŰɎŰŬɝɖ Űɤɜ ŮɡəŬɟɡɤŰɘəɩɜ 

ɞɟɔŬɜɘůɛɩɜ ůɨɛűɤɜŬ ɛŮ ŰŬ ɜŮɧŰŮɟŬ ŭŮŭɞɛɏɜŬ ůŰɞ "ŮɡəŬɟɡɤŰɘəɧ ȹɏɜŰɟɞ Űɖɠ Ȼɤɐɠ, 

eToL" (Burki et al., 2020). 
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ȼ ɛɘəɟɐ ŬɡŰɐ ŮɘůŬɔɤɔɐ əɟɑɗɖəŮ ŬˊŬɟŬɑŰɖŰɖ ɔɘŬŰɑ ɞɘ ˊɟɩŰŮɠ ɞɡůɘŬůŰɘəɏɠ ŭɘŬűɞɟɏɠ 

ɛŮŰŬɝɨ Űɤɜ ŭɨɞ ůɡůŰɖɛŬŰɘəɩɜ əŬŰŬŰɎɝŮɤɜ Űɤɜ Loeblich and Tappan (1988) əŬɘ Űɖɠ 

Mikhalevich (2013) ŮɑɜŬɘ: 

- ȼ ŰɞˊɞɗɏŰɖůɖ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ, Ŭˊɧ Űɖɜ Mikhalevich, ůŰɖɜ ɈˊŮɟɞɛɎŭŬ 

Rhizaria.  

- ȼ ɛŮŰŬŰɧˊɘůɖ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ Ŭˊɧ Űɖ əŬŰɖɔɞɟɑŬ Űɖɠ ɇɎɝɖɠ (Ƀrder) ůŮ ŬɡŰɐ 

Űɖɠ ɆɡɜɞɛɞŰŬɝɑŬɠ (Phylum).  

- ȼ ŮɝŬɑɟŮůɖ Űɖɠ ɡ Ů́ɟɞɘəɞɔɏɜŮɘŬɠ Moravamminacea, Pokorný 1951 Ŭˊɧ ŰŬ 

ɇɟɖɛŬŰɞűɧɟŬ, Ŭűɞɨ, ɧˊɤɠ ɡˊɞůŰɖɟɑɕŮɘ, ŬˊɞŭŮɑɢŰɖəŮ ɖ ůɡɔɔɏɜŮɘŬ Űɤɜ 

moravamminids əŬɘ ɞɟɘůɛɏɜɤɜ Ɏɚɚɤɜ ůŰŮɜɎ ůɡɔɔŮɜɩɜ ɔŮɜɩɜ ɛŮ ŰŬ űɨəɖ. ɆŰɖɜ ȺɘəɧɜŬ 

3 ́ ŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ŮɔɔɟŬűɏɠ ůŰɖ ȸɎůɖ ȹŮŭɞɛɏɜɤɜ, ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɞ 

ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ, Űɖɠ ɡˊŮɟɞɘəɞɔɏɜŮɘŬɠ Moravamminacea, ůɨɛűɤɜŬ ɛŮ Űɖɜ əŬŰɎŰŬɝɖ 

Űɤɜ Loeblich and Tappan (1988), ˊɞɡ ŮɝŬɘɟɏɗɖəŬɜ Ŭˊɧ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ ůŰɖ 

ůɡůŰɖɛŬŰɘəɐ Űɖɠ Mikhalevich (2013). 

 

 

ȺɘəɧɜŬ 3. ɆɡɜɏɢŮɘŬ... 
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ȺɘəɧɜŬ 3. Ƀɘ ŮɔɔɟŬűɏɠ ůŰɖ ȸɎůɖ ȹŮŭɞɛɏɜɤɜ Űɖɠ ɡˊŮɟɞɘəɞɔɏɜŮɘŬɠ 

Moravamminacea ůɨɛűɤɜŬ ɛŮ Űɖɜ əŬŰɎŰŬɝɖ Űɤɜ Loeblich and Tappan (1988), ˊɞɡ 

ŮɝŬɘɟɏɗɖəŮ Ŭˊɧ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ ůŰɖ ůɡůŰɖɛŬŰɘəɐ Űɖɠ Mikhalevich (2013). 
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ɆŰɖɜ əŬŰɎŰŬɝɐ Űɖɠ, ɧˊɤɠ ɖ ɑŭɘŬ ŬɜŬűɏɟŮɘ, ŮəŰɧɠ Ŭˊɧ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ əŮɚɨűɞɡɠ 

əŬɘ Űɤɜ ɗŬɚɎɛɤɜ ůɡɛˊŮɟɘɏɚŬɓŮ, Ůˊɑůɖɠ, Űɖ ůɖɛŬůɑŬ Űɖɠ ůɨůŰŬůɖɠ Űɞɡ ŰɞɘɢɩɛŬŰɞɠ 

Űɞɡ əŮɚɨűɞɡɠ. Ⱥˊɘˊɚɏɞɜ, ɧɛɤɠ, ɏŭɤůŮ ɘŭɘŬɑŰŮɟɖ ˊɟɞůɞɢɐ ůŰɖ ůɨɔəɟɘůɖ Űɤɜ 

ɛɞɟűɞɚɞɔɘəɩɜ əŬɘ ůəŮɚŮŰɘəɩɜ ŭɘŬűɞɟɞˊɞɘɐůŮɤɜ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɘɠ əɡŰŰŬɟɘəɏɠ 

ŭɞɛɏɠ. ȷˊɧ Űɖɜ ŬɜɎɚɡůɖ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ əɨɟɘɤɜ ɛɞɟűɧŰɡˊɤɜ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ 

əŬŰɏɚɖɝŮ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ Űɧůɞ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ ɛŮ ůɡɛűɡɟɛŬŰɞˊŬɔɐ ɧůɞ əŬɘ 

ŬɡŰɎ ɛŮ ŬůɓŮůŰɞɚɘɗɘəɎ əŮɚɨűɖ Űɖɠ ɑŭɘŬɠ ɃɛɞŰŬɝɑŬɠ (Class) ŮɛűŬɜɑɕɞɡɜ ɛŮɔɎɚŮɠ 

ɞɛɞɘɧŰɖŰŮɠ ɛŮŰŬɝɨ Űɞɡɠ. ȷɜŰɑɗŮŰŬ, ɞɘ ŭɘŬűɞɟɏɠ ˊɞɡ ŮɛűŬɜɑɕɞɡɜ ŰŬ ůɡɛűɡɟɛŬŰɞˊŬɔɐ 

ɇɟɖɛŬŰɞűɧɟŬ ˊɞɡ Ŭɜɐəɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɃɛɞŰŬɝɑŮɠ ŮɑɜŬɘ ˊɞɚɨ ˊɘɞ 

ɢŬɟŬəŰɖɟɘůŰɘəɏɠ. ɆŰɖɟɘɕɧɛŮɜɖ ůŮ ŬɡŰɏɠ Űɘɠ ˊŬɟŬŰɖɟɐůŮɘɠ əŬŰɏɚɖɝŮ ůŰɞ ůɡɛˊɏɟŬůɛŬ 

ɧŰɘ ɖ ˊɟɞɏɚŮɡůɖ əŬɘ ɖ Ůɝɏɚɘɝɖ Űɤɜ ɃɛɞŰŬɝɘɩɜ ɛŮ ůɡɛűɡɟɛŬŰɞˊŬɔɐ əŬɘ ŬůɓŮůŰɞɚɘɗɘəɎ 

əŮɚɨűɖ ɏɚŬɓŮ ɢɩɟŬ ŬɜŮɝɎɟŰɖŰŬ əŬɘ ˊŬɟɎɚɚɖɚŬ ůŮ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ űɡɚɞɔŮɜŮŰɘəɏɠ 

ɔɟŬɛɛɏɠ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ (ȺɘəɧɜŬ 4). ȼ ɡˊɧɗŮůɖ ŬɡŰɐ ŮɑɢŮ ɐŭɖ ŮˊɘɓŮɓŬɘɤɗŮɑ əŬɘ Ŭˊɧ 

ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ɛɞɟɘŬəɐɠ ŬɜɎɚɡůɖɠ Ůɘŭɩɜ ɇɟɖɛŬŰɞűɧɟɤɜ Ŭˊɧ Űɞɜ Pawlowski (2000, 

2005) əŬɘ Ŭˊɧ Űɞɡɠ Bowser et al. (2006). 

 

ȺɘəɧɜŬ 4. ȼ ˊɟɞɏɚŮɡůɖ əŬɘ ɖ Ůɝɏɚɘɝɖ Űɤɜ ɃɛɞŰŬɝɘɩɜ (Classes) ůŰɞ ɔŮɤɚɞɔɘəɧ ɢɟɧɜɞ 

ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ űɡɚɞɔŮɜŮŰɘəɏɠ ɔɟŬɛɛɏɠ ůɨɛűɤɜŬ ɛŮ Űɖ Mikhalevich (2013). 
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ɆŰɖ ůɡɜɏɢŮɘŬ əŬŰɏɜŮɘɛŮ Űɖɜ ˊŬɟŬˊɎɜɤ əŬŰɎŰŬɝɖ əŬɘ ɛŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 11 ɈűɞɛɞŰŬɝɑŮɠ (Subclasses) əŬɘ ŮɓŭɞɛɐɜŰŬ ŰɟŮɘɠ (73) ɇɎɝŮɘɠ Ůə Űɤɜ 

ɞˊɞɑɤɜ ŭɨɞ ŮɑɜŬɘ ɜɏŮɠ (Cymbaloporida, Cassigerinellida). Ƀɘ Loeblich and Tappan 

(1988), ŮɑɢŬɜ ŰɞˊɞɗŮŰɐůŮɘ ŰŬ ŬɜŰɑůŰɞɘɢŬ ɇɟɖɛŬŰɞűɧɟŬ ůŮ ɛɘŬ əŬɘ ɛɧɜɞ ŰɎɝɖ 

(Foraminiferida), Ůɑəɞůɘ ŮűŰɎ (27) ɈˊɞŰɎɝŮɘɠ Ůə Űɤɜ ɞˊɞɑɤɜ ɛɑŬ ɜɏŬ (Duostominina), 

98 ɈˊŮɟɞɘəɞɔɏɜŮɘŮɠ, 499 ɃɘəɞɔɏɜŮɘŮɠ Ůə Űɤɜ ɞˊɞɑɤɜ ŭɨɞ ɜɏŮɠ (Cymbaloporettidae, 

Haynesinidae), əŬɘ 368 ɈˊɞɞɘəɞɔɏɜŮɘŮɠ Ůə Űɤɜ ɞˊɞɑɤɜ ŭɨɞ ɜɏŮɠ (Cushmanellinae and 

Tristixinae). ɆŰɞɜ ɄɑɜŬəŬ 4 ŭɑɜɞɜŰŬɘ ůɡɔəɟɘŰɘəɎ ɞɘ ŭɨɞ ŭɘŬűɞɟŮŰɘəɏɠ ŰŬɝɘɜɞɛɘəɏɠ 

ˊɟɞůŮɔɔɑůŮɘɠ. 

ɄɑɜŬəŬɠ 4. Ɇɨɔəɟɘůɖ Űɤɜ ŭɨɞ ŰŬɝɘɜɞɛɘəɩɜ əŬŰŬŰɎɝŮɤɜ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ (Loeblich 

and Tappan,1988; Mikhalevich, 2013). 

  Loeblich and 
Tappan (1988) 

Mikhalevich 
(2013) 

    

YˊŮɟɞɛɎŭŬ Supergroup - Rhizaria 

    

ɆɡɜɞɛɞŰŬɝɑŬ Phylum - Foraminifera 

    

ɃɛɞŰŬɝɑŬ Class - 5 

    

ɈűɞɛɞŰŬɝɑŬ Subclass - 11 

    

ɇɎɝɖ  Order Foraminiferida 73   
  

ɈˊɧŰŬɝɖ  Suborder 12 27   
  

ɈˊŮɟɞɘəɞɔɏɜŮɘŬ  Superfamily 74 98   
  

ɃɘəɞɔɏɜŮɘŬ  Family 296 499   
  

ɈˊɞɞɘəɞɔɏɜŮɘŬ  Subfamily 302 368   
  

ũɏɜɞɠ Genus  2455 2455 
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ɆŰɖɜ ŰɞˊɞɗɏŰɖůɖ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ ůŮ ɓŬɗɛɑŭŮɠ əŬŰɩŰŮɟɖɠ Ŭˊɧ 

ŬɡŰɐ Űɖɠ ɃɛɞŰŬɝɑŬɠ, ɖ Mikhalevich, ɏɚŬɓŮ ɡˊɧɣɖ Űɖɠ ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ŭŮŭɞɛɏɜŬ əŬɘ, 

ɧˊɤɠ ɖ ɑŭɘŬ ŬɜŬűɏɟŮɘ, ɞɘ - ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Loeblich and Tappan (1988)-

Ɉ́ ŮɟɞɘəɞɔɏɜŮɘɠ Textulariacea əŬɘ Fusulinacea ɗŮɤɟɐɗɖəŬɜ ɤɠ ŮŰŮɟɞɔŮɜŮɑɠ ɞɛɎŭŮɠ əŬɘ 

ŰŬ ɛɏɚɖ Űɞɡɠ ŰɞˊɞɗŮŰɐɗɖəŬɜ ůŮ ŬɟəŮŰɏɠ Ŭˊɧ Űɘɠ ɜɏŮɠ ɃɛɞŰŬɝɑŮɠ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ 

ɛɞɟűɞɚɞɔɑŬ Űɞɡ əŮɚɨűɞɡɠ əŬɘ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ ɡˊŮɟŭɞɛɩɜ Űɞɡɠ. Ⱥˊɘˊɚɏɞɜ 

əɎˊɞɘŬ taxa ˊɞɡ ŮɑɢŬɜ ɡŬɚɩŭŮɠ əɏɚɡűɞɠ ɛŮŰŬűɏɟɗɖəŬɜ Ŭˊɧ Űɖɜ ɈűɞɛɞŰŬɝɑŬ 

Rotaliana (ˊɟɩɖɜ Rotaliacea əŬɘ ɨůŰŮɟŬ Rotaliina) ůŰɘɠ Spirillinana əŬɘ Nodosariana. 

ȳɚŬ ŰŬ ɛɞɜɞɗɎɚŬɛŬ ɇɟɖɛŬŰɞűɧɟŬ ŰŬ ŰɞˊɞɗɏŰɖůŮ, ŬɜɎɚɞɔŬ ɛŮ Űɖ ůɨůŰŬůɖ Űɞɡ 

əŮɚɨűɞɡɠ, ůŰɘɠ ŭɨɞ ɈűɞɛɞŰŬɝɑŮɠ Űɖɠ ɃɛɞŰŬɝɑŬɠ Astrorhizata. ȼ ɑŭɘŬ, ɧɛɤɠ, ŮˊɘůɖɛŬɑɜŮɘ 

ɧŰɘ ɖ əŬŰɎŰŬɝɖ ůŮ əŬŰɩŰŮɟŮɠ ɓŬɗɛɑŭŮɠ ɢɟŮɘɎɕŮŰŬɘ Ůˊɘˊɚɏɞɜ ɏɟŮɡɜŬ əŬɘ ˊɘɗŬɜɎ 

ŬɜŬɗŮɤɟɐůŮɘɠ. ȷɡŰɧɠ ŮɑɜŬɘ ɞ ɓŬůɘəɧɠ ɚɧɔɞɠ ˊɞɡ ůŰɖ ůɡɜɏɢŮɘŬ ˊŬɟŬŰɑɗŮŰŬɘ ɖ 

ůɡůŰɖɛŬŰɘəɐ Űɤɜ ɇɟɖɛŬŰɞűɧɟɤɜ ɛɏɢɟɘ əŬɘ Űɖɜ əŬŰɖɔɞɟɑŬ Űɖɠ ɈűɞɛɞŰŬɝɑŬɠ Ŭűɞɨ, ɐŭɖ 

ɛɏɢɟɘ ŮəŮɑ, ɔɑɜŮŰŬɘ űŬɜŮɟɐ ɖ ŭɘŬűɞɟŮŰɘəɐ (əɡɟɑɤɠ űɡɚɞɔŮɜŮŰɘəɐ) ˊɟɞůɏɔɔɘůɖ ůɡɔəɟɘŰɘəɎ 

ɛŮ ŬɡŰɐ Űɤɜ Loeblich and Tappan (1988).  

ɆŰɞ ɄŬɟɎɟŰɖɛŬ I ˊɞɡ ˊŬɟŬŰɑɗŮŰŬɘ ůŰɞ Űɏɚɞɠ ŭɑɜŮŰŬɘ ɖ ˊɚɐɟɖɠ ŰŬɝɘɜɧɛɖůɖ, ɧˊɤɠ ɏɢŮɘ 

ˊɟɞŰŬɗŮɑ Ŭˊɧ Űɖɜ ŮɟŮɡɜɐŰɟɘŬ Mikhalevich (2013). 
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Supergroup: RHIZARIA Cavalier-Smith 2002 

 Phylum FORAMINIFERA dôOrbigny 1826  

 

  Class 1: ASTRORHIZATA Saidova 1981 

ɆŰɖɜ ɃɛɞŰŬɝɑŬ ŬɡŰɐ ŰɞˊɞɗŮŰɐɗɖəŬɜ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ ɛŮ ɏɜŬ ůɡɜɐɗɤɠ 

ɗɎɚŬɛɞ, ůŮ ɞɟɘůɛɏɜŬ ɛˊɞɟŮɑ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ əŬɘ ɛŮ ˊŮɟɘůůɧŰŮɟɞɡɠ Űɞɡ 

Ůɜɧɠ ɣŮɡŭɞɗŬɚɎɛɞɡɠ ɘŭɘŬɑŰŮɟŬ əŬŰɎ ŭɘɎɟəŮɘŬ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡɠ. ɇɞ 

əɏɚɡűɞɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ůɡɛűɡɟɛŬŰɞˊŬɔɏɠ, ɛɘəɟɞəɞəəɩŭŮɠ, ɛŮ 

ɣŮɡŭɞˊɧɟɞɡɠ ˊɞɡ ˊɞɚɚɏɠ űɞɟɏɠ ŮɑɜŬɘ ɞɟŬŰɞɑ. ɆŰɞɛŬŰɘəɧ ɎɜɞɘɔɛŬ ɛˊɞɟŮɑ 

ɜŬ ŬˊɞɡůɘɎɕŮɘ, ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ˊɞɚɚŬˊɚɧ (ŬɜɞɑɔɛŬŰŬ ůɡɢɜɎ ŬəŬɜɧɜɘůŰŬ ůŮ 

ɛɞɟűɐ əŬɘ ɗɏůɖ ɐ ůŰɞ Ɏəɟɞ Űɤɜ ůɤɚɐɜɤɜ) ɐ ɛɞɜɧ ůŮ ˊɘɞ ŮɝŮɚɘɔɛɏɜŮɠ 

ɛɞɟűɏɠ. ȸŮɜɗɞɜɘəɏɠ, ůɡɜɐɗɤɠ ŮɚŮɨɗŮɟŮɠ ɛɞɟűɏɠ ŭɘŬɓɑɤůɖɠ. ȺɝɎˊɚɤůɖ 

ȾɎɛɓɟɘɞ ï ɆɐɛŮɟŬ. 

   Subclass 1: ASTRORHIZANA Saidova 1981  

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ˊɏɜŰŮ ɇɎɝŮɘɠ.  

   Subclass 2: LAGYNANA Mikhalevich 1980  

     Ɇ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ŰɟŮɘɠ ɇɎɝŮɘɠ. 
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  Class 2: SPIRILLINATA Mikhalevich 1992 

Ɇɡɜɐɗɤɠ ŮɛűŬɜɑɕɞɡɜ ŭɨɞ ɣŮɡŭɞɗŬɚɎɛɞɡɠ, ɛŮ ɏɜŬ ɛŬəɟɨ ůɤɚɖɜɞŮɘŭɐ 

ŭŮɨŰŮɟɞ ɗɎɚŬɛɞ Űɡɚɘɔɛɏɜɞ ɔɨɟɤ Ŭˊɧ Űɖɜ ˊɟɤŰɞəɧɔɢɖ. ɆŮ ŬɜɩŰŮɟŬ 

ŮɝŮɚɘəŰɘəɎ taxa ŮɛűŬɜɑɕŮŰŬɘ ɖ ŰɎůɖ ɜŬ ɛŮŰŬɓŬɑɜɞɡɜ ůŮ ˊɞɚɡɗɎɚŬɛŬ (Űɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ 2-3 ɗɎɚŬɛɞɘ ŬɜɎ ůˊŮɑɟŬ). ɆŮ ŬɜɩŰŮɟŮɠ ˊɘɞ 

ˊɟɞɖɔɛɏɜŮɠ ɛɞɟűɏɠ ůˊɎɜɘŬ ɡˊɎɟɢŮɘ ɏɜŬ ɛŮɟɘəɎ ŬɜŮˊŰɡɔɛɏɜɞ ůɨůŰɖɛŬ 

ůɤɚɖɜɩůŮɤɜ. ȾŮɚɨűɖ ɛŮ ŮˊɘˊŮŭɞůˊŮɘɟɞŮɘŭɐ ɐ ŰɟɞɢɞůˊŮɘɟɞŮɘŭɐ 

ˊŮɟɘɏɚɘɝɖ, ɡˊɞůűŬɘɟɘəɎ, űŬəɞŮɘŭɐ, ŮˊɑˊŮŭŬ ɐ əɤɜɘəɎ. ɇɞɑɢɤɛŬ ɛŮ ɛɑŬ 

ůŰɟɩůɖ, ŬɜŮˊŬɟəɩɠ ɛŮɚŮŰɖɛɏɜɞ. ɆɡɛűɡɟɛŬŰɞˊŬɔɏɠ, ůŰɘɠ ɚɘɔɧŰŮɟɞ 

ŮɝŮɚɘɔɛɏɜŮɠ ɛɞɟűɏɠ (Ammodiscana), ůɡɜɐɗɤɠ ɛŮ ůɘŭɖɟɞɨɢŬ ɡɚɘəɎ. 

ɀɘəɟɞəɞəəɩŭŮɠ, ˊɚɐɟɤɠ ŮəəɟɘɜɧɛŮɜɞ ůŰɘɠ ŬɜɩŰŮɟŮɠ (Spirillinana) ˊɞɡ 

ůɡɜɐɗɤɠ ŮɛűŬɜɑɕŮŰŬɘ ɤɠ ɏɜŬɠ ɞˊŰɘəɎ ŮɜɘŬɑɞɠ əɟɨůŰŬɚɚɞɠ ŬůɓŮůŰɑŰɖ. ɇɞ 

ŰɞɑɢɤɛŬ Űɞɡ əŮɚɨűɞɡɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŭɘɎŰɟɖŰɞ Ŭˊɧ əŬɜɞɜɘəɞɨɠ 

ɣŮɡŭɞˊɧɟɞɡɠ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮɛűŬɜɑɕŮɘ ŮůɤŰŮɟɘəɎ əŬɘ ŮɝɤŰŮɟɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɐ ŭɘŬəɧůɛɖůɖ. ɆŰɞɛŬŰɘəɧ ɎɜɞɘɔɛŬ ůɡɜɐɗɤɠ ůŰɞ Űɏɚɞɠ Űɞɡ 

ůɤɚɖɜɞŮɘŭɞɨɠ ɗŬɚɎɛɞɡ. ȸŮɜɗɞɜɘəɏɠ, ůɡɜɐɗɤɠ ŮɚŮɨɗŮɟŮɠ ɛɞɟűɏɠ 

ŭɘŬɓɑɤůɖɠ. ȺɝɎˊɚɤůɖ ȾɎɛɓɟɘɞ ï ɆɐɛŮɟŬ. 

   Subclass 1: AMMODISCANA Mikhalevich 1980  

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ŰɏůůŮɟɘɠ ɇɎɝŮɘɠ. 

   Subclass 2: SPIRILLINANA Mikhalevich 1992. 

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ŰɟŮɘɠ ɈˊŮɟŰɎɝŮɘɠ (Superorder) 

     ɛŮ ůɡɜɞɚɘəɎ ŮɜɜɏŬ ɇɎɝŮɘɠ. 
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  Class 3: MILIOLATA Saidova 1981  

Ɇɡɜɐɗɤɠ ˊɞɚɡɗɎɚŬɛŬ ɐ ɡˊŮɟ ˊɞɚɡɗɎɚŬɛŬ (ůŰɘɠ ŬɜɩŰŮɟŮɠ ɛɞɟűɏɠ), ɛŮ 

ɣŮɡŭɞˊɞɚɚŬˊɚɞɨɠ ɗŬɚɎɛɞɡɠ ůŰɘɠ əŬŰɩŰŮɟŮɠ, ˊɞɚɨ ůˊɎɜɘŬ ɛɞɜɞɗɎɚŬɛŬ. 

ɇŬ əŮɚɨűɖ ŮɛűŬɜɑɕɞɡɜ ɛɘŬ ˊɞɘəɘɚɑŬ ɔŮɤɛŮŰɟɘəɩɜ ůɢɖɛɎŰɤɜ ŮůɤŰŮɟɘəɎ əŬɘ 

ŮɝɤŰŮɟɘəɎ. Ɇɡɜɐɗɤɠ ŮˊɘˊŮŭɞůˊŮɘɟɞŮɘŭɐ, ůˊɎɜɘŬ ŭɑůŮɘɟŬ, 

(ŰɟɞɢɞůˊŮɘɟɞŮɘŭɐ ɛɧɜɞ əŬŰ' ŮɝŬɑɟŮůɖ). ɇɞ əɏɚɡűɞɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ 

ůɡɛűɡɟɛŬŰɞˊŬɔɏɠ ɐ ůɡɛűɡɟɛŬŰɞˊŬɔɏɠ əŬɘ ɛɘəɟɞəɞəəɩŭŮɠ (ůɡɜɐɗɤɠ ůŰɘɠ 

əŬŰɩŰŮɟŮɠ ɛɞɟűɏɠ), ůŰɘɠ ɡɣɖɚɧŰŮɟŮɠ (ɡűɞɛɞŰŬɝɑŬ Miliolana) 

ˊɞɟůŮɚŬɜɩŭŮɠ ɛŮ ɣŮɡŭɞˊɧɟɞɡɠ. ɇŬ əŮɚɨűɖ Űɤɜ ŬɜɩŰŮɟɤɜ, ˊɘɞ 

ŮɝŮɚɘɔɛɏɜɤɜ, ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ůűŬɘɟɘəɐ əŬɘ ŬŰɟŬəŰɞŮɘŭɐ ɛɞɟűɐ. Ƀ 

ůɤɚɖɜɞŮɘŭɐɠ ɗɎɚŬɛɞɠ ŮɑɜŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɧɠ ůŰɖɜ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ 

ɞɛɎŭɤɜ. Ƀɘ ɗɎɚŬɛɞɘ Űɤɜ ɛŮŰŬɔŮɜɏůŰŮɟɤɜ ɛɞɟűɩɜ (Miliolana) ŮɑɜŬɘ əɡɟɑɤɠ 

ůɤɚɖɜɞŮɘŭŮɑɠ, ůɡɜɐɗɤɠ ŭɨɞ ŬɜɎ ůˊŮɑɟŬ, ůŰɘɠ ɄŬɚŬɘɞɕɤɘəɏɠ ɛɞɟűɏɠ 

ˊɞɚɚŬˊɚɞɑ əɡɟɑɤɠ űŬɟŭɘɞɑ ɗɎɚŬɛɞɘ ŬɜɎ ůˊŮɑɟŬ. Ƀ ɗɎɚŬɛɞɠ ɛˊɞɟŮɑ ɜŬ 

ɡˊɞŭɘŬɘɟŮɑŰŬɘ ɛŮ ŭɘŬűɟɎɔɛŬŰŬ (ɛŮɟɘəɏɠ űɞɟɏɠ əŬɘ ŭŮɡŰŮɟŮɨɞɜŰŬ) əŬɘ 

ůŰɡɚɑŭɘŬ. ɆŰɞɛŬŰɘəɧ ɎɜɞɘɔɛŬ ŰŮɚɘəɧ, Ŭˊɚɧ ůŰɘɠ ˊɘɞ ˊɟɤŰɧɔɞɜŮɠ ɛɞɟűɏɠ, ůŮ 

ŮɝŮɚɘɔɛɏɜŮɠ ɛˊɞɟŮɑ ɜŬ űɏɟŮɘ ɞŭɧɜŰŬ ɐ ɢŮɑɚɞɠ. ȺɛűŬɜɑɕɞɡɜ Ŭɛűɘɔɞɜɘəɐ 

ŬɜŬˊŬɟŬɔɤɔɐ ɛŮ Űɞɡɠ ɔŬɛɏŰŮɠ ɜŬ ŭɘŬɗɏŰɞɡɜ ŭɨɞ ɛŬůŰɑɔɘŬ. ȸŮɜɗɞɜɘəɎ, 

əɡɟɑɤɠ ŮɚŮɨɗŮɟŬ əŬɘ ůˊŬɜɘɧŰŮɟŬ ˊɟɞůəɞɚɚɖɛɏɜŬ. ȺɝɎˊɚɤůɖ Ƀɟŭɞɓɑůɘɞ ï 

Ɇɘɚɞɨɟɘɞï Ʉɏɟɛɘɞ ï ȿɘɗŬɜɗɟŬəɞűɧɟɞ ï ɃɚɧəŬɘɜɞ. 

   Subclass1: MILIAMMINANA Mikhalevich 1980 

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ŮűŰɎ ɇɎɝŮɘɠ. 

   Subclass 2: MILIOLANA Saidova 1981 

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ŮűŰɎ ɈˊŮɟŰɎɝŮɘɠ əŬɘ 14 ɇɎɝŮɘɠ. 
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  Class 4: NODOSARIATA Mikhalevich 1992  

ɀɞɜɞɗɎɚŬɛŬ, ˊɞɚɡɗɎɚŬɛŬ (ɣŮɡŭɞˊɞɚɚŬˊɚɞɑ ɗɎɚŬɛɞɘ əŬŰ' ŮɝŬɑɟŮůɖ). 

Ɇɡɜɐɗɤɠ ŰɟɞɢɞůˊŮɘɟɞŮɘŭɐ (ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɧ ůˊŮɑɟɤɛŬ ˊɞɡ ŬˊɞɡůɘɎɕŮɘ 

Ŭˊɧ ɎɚɚŬ taxa), ŮˊɘˊŮŭɞůˊŮɘɟɞŮɘŭɐ (ůɢŮŭɧɜ ŬˊɞəɚŮɘůŰɘəɎ ŬɜŮɘɚɘɔɛɏɜŬ) ɇɞ 

ůɢɐɛŬ Űɞɡɠ ŮɑɜŬɘ ůɡɢɜɎ ɡˊɞůűŬɘɟɘəɧ, Űɟɘɔɤɜɘəɧ ɐ ůɢɐɛŬŰɞɠ V ɛŮ 

ŮůɤŰŮɟɘəɎ ˊɟɧůɗŮŰŬ ŭɘŬűɟɎɔɛŬŰŬ ɛɧɜɞ ůŮ ɛɑŬ Ŭˊɞɚɘɗɤɛɏɜɖ əŬŰɖɔɞɟɑŬ 

(Colaniellidae).ɇɞ ŮɝɤŰŮɟɘəɧ Űɞɡ əŮɚɨűɞɡɠ ŮɑɜŬɘ ŬɜɎɔɚɡűɞ, ůɡɜɐɗɤɠ Ŭˊɧ 

ɛɑŬ ůŰɟɩůɖ, ůɡɛűɡɟɛŬŰɞˊŬɔɐ ůŰɞɡɠ əŬŰɩŰŮɟɞɡɠ ŬɜŰɘˊɟɞůɩˊɞɡɠ, 

ŬůɓŮůŰɞɚɘɗɘəɧ, ɛɘəɟɞəɞəəɩŭŮɠ ɐ ɡŬɚɩŭŮɠ ůŰɞɡɠ ˊɘɞ ŮɝŮɚɘɔɛɏɜɞɡɠ, 

ŬəŰɘɜɤŰɧ ɛŮ əŬɜɞɜɘəɞɨɠ ɣŮɡŭɞˊɧɟɞɡɠ. ɆŰɞɛŬŰɘəɧ ɎɜɞɘɔɛŬ ŰŮɚɘəɧ, Ŭˊɚɧ ɐ 

ˊɘɞ ůˊɎɜɘŬ ɛŮ ŮɜŭɞůŰɞɛŬŰɘəɧ ůɤɚɐɜŬ. ȸŮɜɗɞɜɘəɎ, ůɡɜɐɗɤɠ ŭɘŬɓɘɞɨɜ 

ŮɚŮɨɗŮɟŬ, ůˊɎɜɘŬ ˊŬɟŬůɘŰɘəɏɠ ɛɞɟűɏɠ. ȺɝɎˊɚɤůɖ Ƀɟŭɞɓɑůɘɞ ï ɆɐɛŮɟŬ. 

   Subclass 1: HORMOSINANA Mikhalevich 1992  

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ˊɏɜŰŮ ɇɎɝŮɘɠ. 

   Subclass 2: NODOSARIANA Mikhalevich 1992  

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ŮűŰɎ ɇɎɝŮɘɠ. 
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  Class 5: ROTALIATA Mikhalevich 1980  

ȷˊɞəɚŮɘůŰɘəɎ ˊɞɚɡɗɎɚŬɛŬ, ɛŮ ɧɚɞɡɠ Űɞɡɠ Űɨˊɞɡɠ ůɡɜŬɟɛɞɔɐɠ Űɤɜ 

ɗŬɚɎɛɤɜ. ɇŬ ˊŮɟɘůůɧŰŮɟŬ ŰɟɞɢɞůˊŮɘɟɞŮɘŭɐ ɐ ŮˊɘˊŮŭɞůˊŮɘɟɞŮɘŭɐ, ŭɑůŮɘɟŬ 

əŬɘ ŰɟɑůŮɘɟŬ (ůˊɎɜɘŬ ŭŮɡŰŮɟɞɔŮɜɩɠ ɛɞɜɧůŮɘɟŬ). ȷɜŬˊŰɡɔɛɏɜŮɠ 

ŮɜŭɞůəŮɚŮŰɘəɏɠ ŭɞɛɏɠ ɛŮ ŭɘŬűɟɎɔɛŬŰŬ, ůŰɡɚɑŭɘŬ ɐ ůŰɨɚɞɡɠ ůŰŬ ˊɘɞ 

ŮɝŮɚɘɔɛɏɜŬ Ůɑŭɖ. ɆŮ ŬɜɩŰŮɟɞɡɠ Ůəˊɟɞůɩˊɞɡɠ Űɤɜ ɈűɞɛɞŰŬɝɘɩɜ 

Textulariana and Rotaliana, ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɗŬɚɎɛɤɜ ɛˊɞɟŮɑ ɜŬ ŬɡɝɖɗŮɑ 

Ŭˊɧ ɛŮɟɘəɏɠ ŮəŬŰɞɜŰɎŭŮɠ ɛɏɢɟɘ əŬɘ ɢɘɚɘɎŭŮɠ əŬɘ ůŮ ŬɡŰɏɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ 

ůɡɜɐɗɤɠ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ɤɠ ˊɟɞɠ Űɖ ŭɞɛɐ Űɞɡɠ (ˊ.ɢ. - Ůɛɓɟɡɥəɞɑ 

ɗɎɚŬɛɞɘ, ŭɘɎɛŮůɞɘ ɗɎɚŬɛɞɘ, ˊɚŮɡɟɘəɞɑ ɗɎɚŬɛɞɘ ˊɞɘəɑɚɖɠ ɛɞɟűɐɠ. ɇɞ 

əɏɚɡűɞɠ ůŰŬ Textulariana ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ ůŰɟɩůɖ, ůɡɛűɡɟɛŬŰɞˊŬɔɐ 

əŬɘ ɛɘəɟɞəɞəəɩŭɖ, ɛŮ ɣŮɡŭɞˊɧɟɞɡɠ. ɆŰŬ Rotaliana ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ 

ůŰɟɩůŮɘɠ, ɛŮ əŬɜɞɜɘəɞɨɠ ˊɧɟɞɡɠ əŬɘ ɛŮ ɛŮɟɘəɏɠ ŮɔəɎɟůɘŮɠ ˊɚɎəŮɠ ŮəŰɧɠ 

Ŭˊɧ Űɖ ɓŬůɘəɐ. ȼ ŬɜɎˊŰɡɝɐ ŭɘŬəɧˊŰŮŰŬɘ əŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɗŬɚɎɛɞɡ, 

ɖ ɞɟɔŬɜɘəɐ əŬɘ ɖ ŬůɓŮůŰɩŭɖɠ ɏəəɟɘůɖ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŮɜŬɚɚɎɝ ůŰɞ ɢɟɧɜɞ. 

ɃɟɘůɛɏɜŮɠ ɞɛɎŭŮɠ Rotaliana ŭɖɛɘɞɨɟɔɖůŬɜ ˊɚŬɔəŰɞɜɘəɏɠ ɛɞɟűɏɠ ɛŮ 

ɛɞɟűɞɚɞɔɘəɏɠ ˊɟɞůŬɟɛɞɔɏɠ ůŰɞɜ ˊŮɚŬɔɘəɧ Űɟɧˊɞ ɕɤɐɠ (ɈűɞɛɞŰŬɝɑŬ 

Globigerinana). ȺɛűŬɜɑɕɞɡɜ ŮɜŬɚɚŬɔɐ ɛɞɜɞɔɞɜɘəɐɠ əŬɘ Ŭɛűɘɔɞɜɘəɐɠ 

ŬɜŬˊŬɟŬɔɤɔɐɠ. ɇŬ ŬɜɩŰŮɟŬ ˊɞɚɡˊɨɟɖɜŬ Rotaliata, ɏɢɞɡɜ ɔŬɛɏŰŮɠ ɛŮ ŭɨɞ 

ɛŬůŰɑɔɘŬ (Űɞ Ůɑŭɞɠ Glabratella ɏɢŮɘ ŬɟəŮŰɞɨɠ ůɤɛŬŰɘəɞɨɠ ˊɡɟɐɜŮɠ əŬɘ 

ɔŬɛɏŰŮɠ Űɟɘɩɜ ɛŬůŰɑɔɘɤɜ). ȸŮɜɗɞɜɘəɏɠ ɛɞɟűɏɠ (Globigerinana 

ˊɚŬɔəŰɞɜɘəɐ), ůɡɜɐɗɤɠ ŭɘŬɓɘɞɨɜ ŮɚŮɨɗŮɟŬ, ůˊɎɜɘŬ ˊɟɞůəɞɚɚɖɛɏɜŬ, Ůɜɩ 

ŮɑɜŬɘ ɔɜɤůŰɎ ɞɟɘůɛɏɜŬ ˊŬɟŬůɘŰɘəɎ Ůɑŭɖ. ȺɝɎˊɚɤůɖ ȿɘɗŬɜɗɟŬəɞűɧɟɞ - 

ɆɐɛŮɟŬ. 

   Subclass 1: TEXTULARIANA Mikhalevich 1980 

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ˊɏɜŰŮ ɇɎɝŮɘɠ. 

   Subclass 2: ROTALIANA Mikhalevich 1980 

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ŰɏůůŮɟɘɠ ɈˊŮɟŰɎɝŮɘɠ ɛŮ  

     ůɡɜɞɚɘəɎ 14 ɇɎɝŮɘɠ. 

   Subclass 3: GLOBIGERINANA Mikhalevich 1980 

     ɆŮ ŬɡŰɐɜ ɡˊɎɔɞɜŰŬɘ ˊɏɜŰŮ ɇɎɝŮɘɠ.  



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης
 

39 

ȾȺūȷȿȷȽɃ 3. ȸȷɆȼ ȹȺȹɃɀȺɁɋɁ 

ɆŰɖ ůɡɜɏɢŮɘŬ ɗŬ ˊŬɟɞɡůɘŬůŰŮɑ Űɞ ɛɏɟɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ˊɞɡ ůɡɜɑůŰŬŰŬɘ 

ůŰɖ ŭɖɛɘɞɡɟɔɑŬ, ɛɘŬɠ ɖɚŮəŰɟɞɜɘəɐɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ůɨɛűɤɜŬ ɛŮ Űɖ ŰŬɝɘɜɧɛɖůɖ Űɤɜ 

Loeblich and Tappan (1988). ȺˊŮɘŭɐ ɖ ŮəŰɨˊɤůɐ Űɖɠ ɡˊŮɟɓŬɑɜŮɘ Űɘɠ 1000 ůŮɚɑŭŮɠ ɖ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əŬŰŬŰɑɗŮŰŬɘ ůŮ ɖɚŮəŰɟɞɜɘəɐ ɛɞɟűɐ. 

 

3.1 ɄȺɅȽũɅȷūȼ ɇȼɆ ȸȷɆȼɆ ȹȺȹɃɀȺɁɋɁ 

ȹɨɞ ɓŬůɘəɏɠ ˊɟɞɦˊɞɗɏůŮɘɠ ŭɘɏˊɞɡɜ Űɧůɞ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɖɚŮəŰɟɞɜɘəɐɠ ɓɎůɖɠ 

ŭŮŭɞɛɏɜɤɜ ŬɚɚɎ əŬɘ Űɖɠ ˊɘɗŬɜɐɠ ɢɟɐůɖɠ Űɖɠ.  

1) ɆŮɓŬůɛɧɠ ůŰɖɜ Ŭˊɧŭɞůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ əɩŭɘəŮɠ 

ɔɟŬűɐɠ əŬɘ ŰŬɝɘɜɧɛɖůɖɠ Űɤɜ ŮɟŮɡɜɖŰɩɜ.  

2) ȷˊɞəɚŮɘůŰɘəɐ ɢɟɐůɖ ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ əŬɘ ɛɧɜɞ ůəɞˊɞɨɠ, ɛŮ ůŮɓŬůɛɧ 

ůŰŬ ˊɜŮɡɛŬŰɘəɎ ŭɘəŬɘɩɛŬŰŬ. 

ɇŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɓɎůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, 

ɏˊɟŮˊŮ ɜŬ Ŭəɞɚɞɡɗɞɨɜ əɎˊɞɘŮɠ ɓŬůɘəɏɠ ˊɟɞɦˊɞɗɏůŮɘɠ ɏŰůɘ ɩůŰŮ: 

Ŭ) ɁŬ ŮɑɜŬɘ ůɢŮŰɘəɎ Ŭˊɚɐ əŬɘ Ůɨəɞɚɖ ůŰɖ ɢɟɐůɖ Űɖɠ. 

ɓ) ɁŬ ɛˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ ŬɜŬɓŬɗɛɘůŰŮɑ ůŮ ˊŮɟɑˊŰɤůɖ ɛŮɚɚɞɜŰɘəɩɜ ŬɚɚŬɔɩɜ 

(ˊɟɞůɗɐəŮɠ ɐ ŬɜŬɗŮɤɟɐůŮɘɠ) ˊɞɡ ŮɜŭŮɢɧɛŮɜŬ ɜŬ ˊɟɞəɨɣɞɡɜ. 

ɔ) ɁŬ ŮɑɜŬɘ ŬɜɞɘɢŰɐ ůŰɞɡɠ ɢɟɐůŰŮɠ. 

ŭ) ɁŬ ɛˊɞɟɞɨɜ ŮɨəɞɚŬ ɜŬ ŭɘŬŰɡˊɩɜɞɜŰŬɘ əŬɘ ɜŬ ŭɑɜɞɜŰŬɘ ŬˊŬɜŰɐůŮɘɠ ůŮ ɓŬůɘəɎ 

ŮɟɤŰɐɛŬŰŬ.  

Ů) ɇɏɚɞɠ ɜŬ ɛˊɞɟŮɑ əɎˊɞɘɞɠ ɜŬ ŭɘŬŰɡˊɩůŮɘ ůɨɜɗŮŰŬ ŮɟɤŰɐɛŬŰŬ ŭɖɛɘɞɡɟɔɩɜŰŬɠ Űɘɠ 

ŭɘəɏɠ Űɞɡ ɛŬəɟɞŮɜŰɞɚɏɠ. 
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ũɘŬ ɧɚɞɡɠ Űɞɡɠ ˊŬɟŬˊɎɜɤ ɚɧɔɞɡɠ ŮˊɘɚɏɢɗɖəŮ ɏɜŬ ˊɟɧɔɟŬɛɛŬ Spreadsheet ɔɘŬ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ Űɖɠ  ɓɎůɖɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Űɞ Excel Űɖɠ Microsoft, Ŭűɞɨ ŮɛűŬɜɑɕŮɘ ɧɚŬ 

ŰŬ ˊŬɟŬˊɎɜɤ ˊɚŮɞɜŮəŰɐɛŬŰŬ.  

Ⱥ́ ɘˊɚɏɞɜ, ůɢŮŭɧɜ ɧɚŬ ŰŬ ŬəŬŭɖɛŬɥəɎ ɘŭɟɨɛŬŰŬ ɏɢɞɡɜ ɎŭŮɘŬ ɢɟɐůŮɘɠ Űɞɡ Excel əŬŰɎ 

ůɡɜɏˊŮɘŬ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ, ɔɘŬ Űɞɡɠ ůəɞˊɞɨɠ ˊɞɡ ˊɟɞŬɜŬűɏɟɗɖəŬɜ, Ŭˊɧ 

ˊɞɚɚɎ ŮəˊŬɘŭŮɡŰɘəɎ ɘŭɟɨɛŬŰŬ. ȼ ŭɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ Űɞɡ «ɜɏűɞɡɠ» (cloud) ɛˊɞɟŮɑ ɜŬ 

ŮˊɘŰɟɏɣŮɘ ůŰɞɜ ŮɟŮɡɜɖŰɐ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, Ůɜɩ ɓɟɑůəŮŰŬɘ ůŰɞ 

ˊŮŭɑɞ, ɛŮ Űɖ ɢɟɐůɖ Ůɜɧɠ ůɨɔɢɟɞɜɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɐ Ůɜɧɠ tablet, ŬˊɞŰŮɚŮɑ ɏɜŬ 

Ŭəɧɛɖ ɚɧɔɞ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ.  

ɇɏɚɞɠ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɛˊɞɟɞɨɜ ŮɨəɞɚŬ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ůɨɜŭŮůɛɞɘ (links) ŭɑɜŮɘ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ Űɞɡ ŮɛˊɚɞɡŰɘůɛɞɨ Űɖɠ, ɛŮ Űɖɜ ɏɜɜɞɘŬ ɧŰɘ ɛˊɞɟŮɑ ɎɛŮůŬ ɜŬ ŬɜŬɕɖŰɖɗɞɨɜ 

Ůˊɘˊɚɏɞɜ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ ŭɘŮɗɜŮɑɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ ŬɜɎɚɞɔŬ ɛŮ ŰŬ ŮɜŭɘŬűɏɟɞɜŰŬ 

əŬɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɧůɓŬůɖɠ Űɞɡ ŮɟŮɡɜɖŰɐ.  

ȼ əŬŰŬůəŮɡɐ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɝŮəɑɜɖůŮ ɛŮ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ 

ɖɚŮəŰɟɞɜɘəɐ ɛɞɟűɐ ɧˊɤɠ Ŭəɟɘɓɩɠ ˊɟɞɏɟɢɞɜŰŬɜ Ŭˊɧ Űɞɡɠ ůɡɔɔɟŬűŮɑɠ. Ⱥˊɘˊɚɏɞɜ 

ŭɘŬŰɖɟɐɗɖəŮ ɖ ůɡɜɞˊŰɘəɐ ˊŮɟɘɔɟŬűɐ Űɤɜ ŰŬɝɘɜɞɛɘəɩɜ ɞɛɎŭɤɜ ůŰɖɜ Ŭɔɔɚɘəɐ ɔɚɩůůŬ 

ɏŰůɘ ɩůŰŮ ɜŬ ŰŬɘɟɘɎɕŮɘ ŬˊɧɚɡŰŬ ɛŮ Űɘɠ ˊŮɟɘɔɟŬűɏɠ Űɤɜ ůɡɔɔɟŬűɏɤɜ ŬɚɚɎ əŬɘ ɜŬ ŮɑɜŬɘ 

ˊɘɞ ɎɛŮůŬ ůɡɔəɟɑůɘɛɖ ɛŮ Űɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ. ɇɖɜ ˊɟɩŰɖ űɞɟɎ ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ 

ɛɑŬ ɞˊɞɘŬŭɐˊɞŰŮ ŰŬɝɘɜɞɛɘəɐ ɞɛɎŭŬ ŭɑŭŮŰŬɘ ɛɘŬ ůɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ Űɤɜ ɔŮɜɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ, ůŰɖɜ Ŭɔɔɚɘəɐ ɔɚɩůůŬ Ůɜɩ ůŮ əɎɗŮ ɔɏɜɞɠ ŬɜŬűɏɟŮŰŬɘ ɖ Űɡˊɘəɐ 

ˊŮɟɘɔɟŬűɐ ˊɞɡ ɏŭɤůŬɜ ɞɘ ŮɟŮɡɜɖŰɏɠ.  

ɇɞ ŬɟɢŮɑɞ ˊɞɡ ˊŮɟɘɏɢŮɘ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ űɨɚɚɞ (Excel), ůŰɞ 

ɞˊɞɑɞ ɡˊɎɟɢɞɡɜ ŮˊŰɎ (7) ůŰɐɚŮɠ əŬɘ 2446 ɔɟŬɛɛɏɠ. ɆŮ əɎɗŮ ɛɑŬ ůŰɐɚɖ Űɖɠ ˊɟɩŰɖɠ 

ɔɟŬɛɛɐɠ ŬɜŬɔɟɎűɞɜŰŬɘ ŬɜŰɑůŰɞɘɢŬ:  

1ȷ (Suborder), 1ȸ (Superfamily), 1C (Family), 1D (Subfamily), 1E (Genus), 1F 

(typical species), 1G ( Ů́ɟɘɔɟŬűɐ Űɞɡ ɔɏɜɞɡɠ). 

ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ɔɟŬɛɛɩɜ Ŭˊɧ ŭɨɞ ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɞɡ ŬɟɢŮɑɞɡ 

ŬəɞɚɞɡɗɐɗɖəŬɜ ŰŬ ˊŬɟŬəɎŰɤ ɓɐɛŬŰŬ:  
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ȷɟɢɐ ɔɘŬ Űɖɜ ɔɟŬɛɛɐ 2 

1ɖ ůŰɐɚɖ (A): ȳɜɞɛŬ ɈˊɧŰŬɝɖɠ (Suborder): ɇɞ ɧɜɞɛŬ əŬŰŬɔɟɎűŮŰŬɘ ůɡɜŮɢɩɠ 

ɛɏɢɟɘ ɜŬ ŰŮɚŮɘɩůŮɘ əŬɘ Űɞ ŰŮɚŮɡŰŬɑɞ ɔɏɜɞɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɡˊɧŰŬɝɖɠ. ȷɜ ŮɛűŬɜɑɕŮŰŬɘ 

ɔɘŬ ˊɟɩŰɖ űɞɟɎ ŭɑɜɞɡɛŮ Ůˊɘˊɚɏɞɜ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɞɡ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ŮɟŮɡɜɖŰɏɠ, 

ɄɟɞɢɤɟɎɛŮ ůŰɖɜ ŮˊɧɛŮɜɖ ůŰɐɚɖ 2.  

 2ɖ ůŰɐɚɖ (B): ɈˊŮɟɞɘəɞɔɏɜŮɘŬ (Superfamily): ȷɜ ɡˊɎɟɢŮɘ ɔɟɎűŮŰŬɘ Űɞ ɧɜɞɛɎ 

 Űɖɠ ůŮ ɧɚŮɠ Űɘɠ ɔɟŬɛɛɏɠ ɛɏɢɟɘ ŮɝŬɜŰɚɐůŮɤɠ Űɖɠ ůŰɐɚɖɠ 3. ȹɘŬűɞɟŮŰɘəɎ əŮɜɧ əŬɘ 

 ˊɟɞɢɤɟɎɛŮ ůŰɖ ŮˊɧɛŮɜɖ ůŰɐɚɖ. Ɇɖɛ. Űɖɜ ˊɟɩŰɖ űɞɟɎ ŭɑɜŮŰŬɘ ɛɘŬ ůɨɜŰɞɛɖ 

 ˊŮɟɘɔɟŬűɐ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ůɡɔɔɟŬűŮɑɠ 

  3ɖ ůŰɐɚɖ (C): ɃɘəɞɔɏɜŮɘŬ (Family): ũɟɎűŮŰŬɘ Űɞ ɧɜɞɛɎ Űɖɠ ůŮ ɧɚŮɠ Űɘɠ 

   ɔɟŬɛɛɏɠ ɛɏɢɟɘ ŮɝŬɜŰɚɐůŮɤɠ Űɖɠ ůŰɐɚɖɠ 4. Ɇɖɛ. Űɖɜ ˊɟɩŰɖ űɞɟɎ 

   ŭɑɜŮŰŬɘ ɛɘŬ ůɨɜŰɞɛɖ  ́ ŮɟɘɔɟŬűɐ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ůɡɔɔɟŬűŮɑɠ. 

   4ɖ ůŰɐɚɖ (D): ɈˊɞɞɘəɞɔɏɜŮɘŬ (Subfamily). ȷɜŬɔɟɎűŮŰŬɘ, Ŭɜ  

   ɡˊɎɟɢŮɘ, Űɞ ɧɜɞɛɎ ůŮ ɧɚŮɠ Űɘɠ ɔɟŬɛɛɏɠ ɛɏɢɟɘ ŮɝŬɜŰɚɐůŮɤɠ Űɖɠ 

   ůŰɐɚɖɠ 5, ŭɘŬűɞɟŮŰɘəɎ əŮɜɧ əŬɘ ˊŮɟɜɎɛŮ ůŰɖ ůŰɐɚɖ 5. Ɇɖɛ. Űɖɜ 

   ˊɟɩŰɖ űɞɟɎ ŭɑɜŮŰŬɘ ɛɘŬ ůɨɜŰɞɛɖ  ́ ŮɟɘɔɟŬűɐ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ 

   ůɡɔɔɟŬűŮɑɠ 

    5ɖ ůŰɐɚɖ (E): ũɏɜɞɠ (Genus). ȷɜŬɔɟɎűŮŰŬɘ Űɞ ɧɜɞɛŬ.  

     6ɖ ůŰɐɚɖ (F): (typical species): ȷɜŬűɏɟŮŰŬɘ ɏɜŬ  

     ŰɞɡɚɎɢɘůŰɞɜ Űɡˊɘəɧ Ůɑŭɞɠ ɔɘŬ Űɞ əɎɗŮ ɔɏɜɞɠ. 

      7ɖ ůŰɐɚɖ (G): ũɘŬ əɎɗŮ ɔɏɜɞɠ ŭɑɜŮŰŬɘ ɖ Űɡˊɘəɐ 

      ˊŮɟɘɔɟŬűɐ Űɞɡ ůɨɛűɤɜŬ, ˊɎɜŰŬ, ɛŮ Űɞɡɠ 

      ůɡɔɔɟŬűŮɑɠ. 

ɇɏɚɞɠ Űɖɠ ɔɟŬɛɛɐɠ 2. 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊŮɟɜɎɛŮ ůŰɖɜ ŮˊɧɛŮɜɖ ɔɟŬɛɛɐ ɝŮəɘɜɩɜŰŬɠ Űɖɜ ˊŬɟŬˊɎɜɤ 

ŭɘŬŭɘəŬůɑŬ Ŭˊɧ Űɖ ůŰɐɚɖ ȷ.  
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ɆŰɖɜ ȺɘəɧɜŬ 4 ́ ŬɟɞɡůɘɎɕŮŰŬɘ ɏɜŬ ůŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɧˊɤɠ ŬɡŰɐ 

ˊŮɟɘɔɟɎűŮŰŬɘ ˊŬɟŬˊɎɜɤ əŬɘ ŬˊɞŰŮɚŮɑ ɛɘŬ ŰɡɢŬɑŬ ŮəŰɨˊɤůɖ Űɖɠ ɞɗɧɜɖɠ Űɞɡ 

ɡˊɞɚɞɔɘůŰɐ, ɧˊɤɠ Űɖ ɓɚɏˊŮɘ əɎɗŮ űɞɟɎ ɞ ɢɟɐůŰɖɠ. Ƀɚɧəɚɖɟɖ ɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

ůɡɜɞŭŮɨŮɘ Űɖɜ ˊŬɟɞɨůŬ ɀŮŰŬˊŰɡɢɘŬəɐ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ- ůŮ ɖɚŮəŰɟɞɜɘəɐ ɛɞɟűɐ. 

 

 

 

ȺɘəɧɜŬ 4. ɆɡɜɏɢŮɘŬ... 
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ȺɘəɧɜŬ 4. ȰɜŬ ůŰɘɔɛɘɧŰɡˊɞ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ɛɘŬ ŰɡɢŬɑŬ ŮəŰɨˊɤůɖ Űɖɠ 

ɞɗɧɜɖɠ Űɞɡ ɡˊɞɚɞɔɘůŰɐ. 

 

ɋɠ ˊɟɞɠ Űɖ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ɢɟɐůɖɠ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ůŮ ɞɟɘůɛɏɜŬ ŮɟɤŰɐɛŬŰŬ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɘɠ ŮɜŰɞɚɏɠ Űɞɡ Excel, ŬəɞɚɞɡɗŮɑ ɛɘŬ ŰɡɢŬɑŬ ŮˊɑŭŮɘɝɖ.  

ȺɑɜŬɘ ůŮ ɧɚɞɡɠ ɔɜɤůŰɐ ɖ ůɡɛɓɞɚɐ Űɞɡ ũɎɚɚɞɡ űɡůɘɞŭɑűɖ əŬɘ ŬəŬŭɖɛŬɥəɞɨ Jean-

Baptiste Lamarck, ůŰɖ ɕɤɞɚɞɔɑŬ əŬɘ ɘŭɘŬɑŰŮɟŬ ůŰɖ ůɡůŰɖɛŬŰɘəɐ ŰŬɝɘɜɧɛɖůɖ Űɤɜ 

Ŭůˊɧɜŭɡɚɤɜ ɞɟɔŬɜɘůɛɩɜ (Gillispie, 1958; Stafleu,1971; Oxenham, 2015). ȺɑɜŬɘ ŬɡŰɧɠ 

ˊɞɡ ˊɟɧŰŮɘɜŮ ˊɟɩŰɞɠ Űɖ ɢɟɐůɖ Űɞɡ ɧɟɞɡ ȸɘɞɚɞɔɑŬ (ɛŮ Űɖ ůɨɔɢɟɞɜɖ ɏɜɜɞɘŬ Űɞɡ ɧɟɞɡ) 
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əŬɘ ŬɡŰɧɠ ˊɞɡ ŭɘŬŰɨˊɤůŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ Űɖɜ ŬɓɘɞŰɘəɐ ˊɟɞɏɚŮɡůɖ Űɖɠ ɕɤɐɠ əŬɘ Űɞɡɠ 

ɛɖɢŬɜɘůɛɞɨɠ Űɖɠ Ůɝɏɚɘɝɖɠ (Burkhardt, 2013). ŪŮɩɟɖůŮ ɧŰɘ ɖ Ůɝɏɚɘɝɖ ŮɑɜŬɘ ŬˊɞŰɏɚŮůɛŬ 

ɛɘŬɠ "ŮůɤŰŮɟɘəɐɠ ŰɎůɖɠ" Űɤɜ ɞɟɔŬɜɘůɛɩɜ (ŮˊɖɟŮŬůɛɏɜɞɠ Ŭˊɧ Űɞɡɠ ŬɚɢɖɛɘůŰɏɠ Űɖɠ 

Ůˊɞɢɐɠ Űɞɡ) əŬɘ Űɖɠ ɢɟɐůɖɠ əŬɘ ŬɢɟɖůɑŬɠ Űɤɜ ɞɟɔɎɜɤɜ əɎɗŮ ɞɟɔŬɜɘůɛɞɨ ɤɠ 

ˊɟɞůŬɟɛɞɔɏɠ ůŰɞ ɛŮŰŬɓŬɚɚɧɛŮɜɞ ˊŮɟɘɓɎɚɚɞɜ. ŪŮɩɟɖůŮ ɧŰɘ ɞɘ ŬɚɚŬɔɏɠ ŬɡŰɏɠ 

əɚɖɟɞɜɞɛɞɨɜŰŬɘ ůŰɞɡɠ Ŭˊɞɔɧɜɞɡɠ ɞŭɖɔɩɜŰŬɠ ůŰŬŭɘŬəɎ ůŰɖɜ ŮɛűɎɜɘůɖ ɜɏɤɜ Ůɘŭɩɜ. 

ȷɜ əŬɘ ŭŮɜ ŬˊɞŭŮɑɢɗɖəŮ ˊɞŰɏ ɧŰɘ ŰŬ ŮˊɑəŰɖŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛˊɞɟɞɨɜ ɜŬ 

əɚɖɟɞɜɞɛɖɗɞɨɜ ɞɨŰŮ Ůˊɑůɖɠ ŬˊɞŭŮɑɢɗɖəŮ ɖ ɨˊŬɟɝɖ Űɖɠ "ŮůɤŰŮɟɘəɐɠ ŰɎůɖɠ", ɧɛɤɠ 

ɎɜɞɘɝŮ Űɞɜ ŭɟɧɛɞ ůŰɞɜ ȹŬɟɓɑɜɞ ɜŬ ŭɘŬŰɡˊɩůŮɘ Űɖ ɗŮɤɟɑŬ Űɖɠ Ůɝɏɚɘɝɖɠ. Ɉˊɧ ŬɡŰɐ Űɖɜ 

ɏɜɜɞɘŬ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɤɠ ɞ ɗŮɛŮɚɘɤŰɐɠ Űɖɠ ŮɝŮɚɘəŰɘəɐɠ ɗŮɤɟɑŬɠ əŬɘ Űɖɠ ŬɓɘɞŰɘəɐɠ 

ˊɟɞɏɚŮɡůɖɠ Űɖɠ ɕɤɐɠ (Gould, 2002). ȺˊɘɗɡɛɩɜŰŬɠ ɜŬ Űɞɜ ŰɘɛɐůɞɡɛŮ ŭɘŬŰɡˊɩɜɞɡɛŮ 

Űɞ Ůɝɐɠ ŮɟɩŰɖɛŬ: 

"ɄɞɘŬ Ŭˊɧ ŰŬ ɇɟɖɛŬŰɞűɧɟŬ ŬɜŬɔɜɩɟɘůŮ əŬɘ ɞɜɧɛŬůŮ ɞ ŭɘŬˊɟŮˊɐɠ ŬɡŰɧɠ 

ŮˊɘůŰɐɛɞɜŬɠ ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ ůɡůŰɖɛŬŰɘəɩɜ ɞɛɎŭɤɜ ˊɞɡ ŮɝŮŰɎɕɞɡɛŮ (ɡˊɧŰŬɝɖ ɛɏɢɟɘ 

əŬɘ ŰɡˊɘəɎ Ůɑŭɖ) əŬɘ ŰŬɡŰɧɢɟɞɜŬ ůŮ ˊɧůŬ ɔɏɜɖ ɐ Ůɑŭɖ ɏɢɞɡɜ ŰɡˊɘəɎ ŬɜŬűɏɟŮɘ ɤɠ 

ůɡɜɗŮŰɘəɧ Űɞ ɧɜɞɛɎ Űɞɡ;". 

ɉɤɟɑɠ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɖ ŬɜŬɕɐŰɖůɖ ɗŬ ɐŰŬɜ ˊɞɚɨ Ůˊɑˊɞɜɖ əŬɘ əɞˊɘŬůŰɘəɐ. 

ȷɜŰɑɗŮŰŬ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɛˊɞɟɞɨɛŮ ŮɨəɞɚŬ ɜŬ Űɞ ŬɜŬɕɖŰɐůɞɡɛŮ ŬəɞɚɞɡɗɩɜŰŬɠ 

ŰŬ ɓɐɛŬŰŬ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊŬɟŬəɎŰɤ ŮɘəɧɜŮɠ əŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ ŮɜŰɞɚɐ Find 

ɤɠ Ůɝɐɠ: 

ɇŬ ŰɟɑŬ ɓɐɛŬŰŬ ˊɞɡ ŬəɞɚɞɡɗɞɨɜŰŬɘ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŭɘŮɝɞŭɘəɎ ůŰɘɠ ˊŬɟŬəɎŰɤ 

ȺɘəɧɜŮɠ (5, 6, 7). 
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ȺɘəɧɜŬ 7. ɇɞ ŰɟɑŰɞ ɓɐɛŬ ɔɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɞɡ ŮɟɤŰɐɛŬŰɞɠ ˊɞɡ ŭɘŬŰɡˊɩɗɖəŮ ůŰɞ 
əŮɑɛŮɜɞ. 

 

 

ɄŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ŮɜŰɞˊɑůɗɖəŬɜ 39 ŮɔɔɟŬűɏɠ ˊɞɡ ˊɚɖɟɞɨůŬɜ Űɖ ůɡɜɗɐəɖ 

"Lamarck" ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ. ȷ́ ɧ Űɘɠ ŮɔɔɟŬűɏɠ ŬɡŰɏɠ 

ɛˊɞɟɞɨɛŮ ɜŬ ŭɞɨɛŮ ɧŰɘ ɡˊɐɟɢŬɜ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɞ ŮɟŮɡɜɖŰɐɠ ŮɑɢŮ ŭɩůŮɘ Űɞ ɧɜɞɛŬ 

ůŮ ˊɞɚɚɎ ɔɏɜɖ ŬɚɚɎ əŬɘ ŰɡˊɘəɎ Ůɑŭɖ (ȺɘəɧɜŬ 8). 
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ȺɘəɧɜŬ 8. ɄŬɟɞɡůɑŬůɖ Űɤɜ 39 ŮɔɔɟŬűɩɜ ˊɞɡ ˊɚɖɟɞɨůŬɜ Űɖ ůɡɜɗɐəɖ "Lamarck" 

ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 


