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ɒɪɟɫɬɯɚ М. ɘ. Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ 

(Annelida:Branchiobdellida): ɫɢɫɬɟɦɚɬɢɤɚ, ɝɟɨɝɪɚɮɿɱɧɟ ɩɨɲɢɪɟɧɧɹ ɬɚ ɟɜɨɥɸɰɿɹ. ± 

Ʉɜɚɥɿɮɿɤɚɰɿɣɧɚ ɧɚɭɤɨɜɚ ɩɪɚɰɹ ɧɚ ɩɪɚɜɚɯ ɪɭɤɨɩɢɫɭ. 

Ⱦɢɫɟɪɬɚɰɿɹ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɞɨɤɬɨɪɚ ɮɿɥɨɫɨɮɿʀ 091 Ȼɿɨɥɨɝɿɹ 

±ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ ȼ. ɇ. Ʉɚɪɚɡɿɧɚ, Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɫɜɿɬɢ 

ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ, ɏɚɪɤɿɜ, 2025. 

Ⱦɢɫɟɪɬɚɰɿɹ ɩɪɢɫɜɹɱɟɧɚ ɞɨɫɥɿɞɠɟɧɧɸ ɫɢɫɬɟɦɚɬɢɤɢ, ɝɟɨɝɪɚɮɿɱɧɨɝɨ 

ɩɨɲɢɪɟɧɧɹ ɬɚ ɟɜɨɥɸɰɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ (Annelida: Branchiobdellida) Ɂɚɯɿɞɧɨʀ 

ɉɚɥɟɚɪɤɬɢɤɢ. Ȼɪɚɧɯɿɨɛɞɟɥɿɞɢ ɽ ɨɛɥɿɝɚɬɧɢɦɢ ɫɢɦɛɿɨɧɬɚɦɢ ɩɪɿɫɧɨɜɨɞɧɢɯ 

ɪɚɤɨɩɨɞɿɛɧɢɯ ɿ ɜɿɞɿɝɪɚɸɬɶ ɜɚɠɥɢɜɭ ɪɨɥɶ ɭ ɮɭɧɤɰɿɨɧɭɜɚɧɧɿ ɩɪɿɫɧɨɜɨɞɧɢɯ 

ɟɤɨɫɢɫɬɟɦ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ʀɯɧɽ ɡɧɚɱɟɧɧɹ, ɰɹ ɝɪɭɩɚ ɨɪɝɚɧɿɡɦɿɜ ɡɚɥɢɲɚɽɬɶɫɹ 

ɧɟɞɨɫɬɚɬɧɶɨ ɜɢɜɱɟɧɨɸ, ɨɫɨɛɥɢɜɨ ɜ ɤɨɧɬɟɤɫɬɿ ʀɯɧɿɯ ɫɢɦɛɿɨɬɢɱɧɢɯ ɜɡɚɽɦɢɧ, 

ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɬɚ ɟɜɨɥɸɰɿɣɧɨʀ ɿɫɬɨɪɿʀ. Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ ɽ ɜɢɜɱɟɧɧɹ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ, ɡɨɤɪɟɦɚ ʀɯɧɶɨʀ ɫɢɫɬɟɦɚɬɢɤɢ, ɝɟɨɝɪɚɮɿɱɧɨɝɨ 

ɩɨɲɢɪɟɧɧɹ ɬɚ ɟɜɨɥɸɰɿɣɧɢɯ ɡɜ¶ɹɡɤɿɜ, ɚ ɬɚɤɨɠ ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɡɚɪɚɠɟɧɧɹ 

ɿɧɬɪɨɞɭɤɨɜɚɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ ɚɛɨɪɢɝɟɧɧɢɦɢ ɛɪɚɧɯɿɨɛɞɟɥɿɞɚɦɢ. 

Ⱦɥɹ ɡɞɿɣɫɧɟɧɧɹ ɰɿɽʀ ɦɟɬɢ ɧɚɦɢ ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ ɤɨɦɩɥɟɤɫɧɟ ɞɨɫɥɿɞɠɟɧɧɹ, ɹɤɟ 

ɜɤɥɸɱɚɥɨ ɦɨɪɮɨɥɨɝɿɱɧɢɣ ɚɧɚɥɿɡ (ɫɬɟɪɟɨɦɿɤɪɨɫɤɨɩɿɹ, ɜɢɜɱɟɧɧɹ ɳɟɥɟɩ ɬɚ 

ɫɩɟɪɦɚɬɟɤɢ), ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ (ɦɟɬɨɞ Ɇɚɤɫɢɦɚɥɶɧɨʀ ɩɪɚɜɞɨɩɨɞɿɛɧɨɫɬɿ ɬɚ 

Ȼɚɽɫɨɜɟ ɜɢɫɧɨɜɭɜɚɧɧɹ), ɚ ɬɚɤɨɠ ɝɟɨɿɧɮɨɪɦɚɰɿɣɧɿ ɦɟɬɨɞɢ (QGis) ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 

ɚɪɟɚɥɿɜ ɩɨɲɢɪɟɧɧɹ. ȼ ɪɚɦɤɚɯ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɦɢ ɜɩɟɪɲɟ 

ɨɬɪɢɦɚɥɢ ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɱɨɬɢɪɶɨɯ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɢɯ (CO1, 16S) ɬɚ ɹɞɟɪɧɢɯ (28S,  

ITS) ɝɟɧɟɬɢɱɧɢɯ ɥɨɤɭɫɿɜ ɞɥɹ ɜɨɫɶɦɢ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ 

ɉɚɥɟɚɪɤɬɢɤɢ. ɐɟ ɡɧɚɱɧɨ ɪɨɡɲɢɪɢɥɨ ɦɨɠɥɢɜɨɫɬɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɨɫɤɿɥɶɤɢ ɪɚɧɿɲɟ ɜ 

GenBank ɛɭɥɢ ɞɨɫɬɭɩɧɿ ɥɢɲɟ ɩɨɫɥɿɞɨɜɧɨɫɬɿ CO1. Ʉɪɿɦ ɬɨɝɨ, ɦɢ ɩɪɨɜɟɥɢ ɡɧɚɱɧɭ 

ɪɨɛɨɬɭ ɡ ɦɨɞɢɮɿɤɚɰɿʀ ɩɪɨɬɨɤɨɥɿɜ ɚɦɩɥɿɮɿɤɚɰɿʀ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɨɬɪɢɦɚɬɢ ɹɤɿɫɧɿ 

ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɝɟɧɟɬɢɱɧɢɯ  ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɞɥɹ ɜɢɞɭ ɩ¶ɹɜɤɢ Hemiclepsis marginata. 



ɐɟɣ ɜɢɞ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɹɤ ɡɨɜɧɿɲɧɹ ɝɪɭɩɚ ɞɥɹ ɩɨɛɭɞɨɜɢ ɦɭɥɶɬɢɥɨɤɭɫɧɨɝɨ 

ɮɿɥɨɝɟɧɟɬɢɱɧɨɝɨ ɞɟɪɟɜɚ, ɳɨ ɡɚɛɟɡɩɟɱɢɥɨ ɛɿɥɶɲ ɜɢɫɨɤɭ ɩɿɞɬɪɢɦɤɭ ɨɬɪɢɦɚɧɢɯ 

ɪɟɡɭɥɶɬɚɬɿɜ. Ɇɚɬɟɪɿɚɥɢ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɥɢ ɡɿɛɪɚɧɿ ɩɪɨɬɹɝɨɦ 2009 - 2022 ɪɪ. ɩɿɞ 

ɱɚɫ ɩɨɥɶɨɜɢɯ ɟɤɫɩɟɞɢɰɿɣ ɭ Ɂɚɯɿɞɧɢɯ Ȼɚɥɤɚɧɚɯ, ɍɤɪɚʀɧɿ ɿ ɩɪɢɥɟɝɥɢɯ ɞɨ ɧɟʀ 

ɬɟɪɢɬɨɪɿɣ ɬɚ ɜ ɿɧɲɢɯ ɪɟɝɿɨɧɚɯ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ɍɚɤɨɠ ɛɭɥɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɚ 

ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɡɪɚɡɤɿɜ ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ ɡ ɦɭɡɟɣɧɨʀ ɤɨɥɟɤɰɿʀ Ʌɸɛɥɹɧɫɶɤɨɝɨ 

ɭɧɿɜɟɪɫɢɬɟɬɭ (ɦ. Ʌɸɛɥɹɧɚ, ɋɥɨɜɟɧɿɹ).  

ȼ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɨɡɲɢɪɟɧɨ ɭɹɜɥɟɧɧɹ ɩɪɨ ɦɟɠɿ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ 

ɜɢɞɿɜ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ. Ɇɨɥɟɤɭɥɹɪɧɢɣ ɮɿɥɨɝɟɧɟɬɢɱɧɢɣ ɚɧɚɥɿɡ 

ɡɚ ɹɞɟɪɧɢɦɢ ɝɟɧɚɦɢ 28S ɬɚ ITS ɬɚ ɦɿɬɨɯɨɧɞɪɿɚɥɶɧɢɦɢ ɝɟɧɚɦɢ 16S ɿ CO1 ɜɢɹɜɢɜ, 

ɳɨ ɪɿɞ Branchiobdella ɭ Ɂɚɯɿɞɧɿɣ ɉɚɥɟɚɪɤɬɢɰɿ ɮɨɪɦɭɽ ɜɿɫɿɦ ɨɫɧɨɜɧɢɯ ɟɜɨɥɸɰɿɣɧɢɯ 

ɥɿɧɿɣ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɞɚɦ B. kozarovi, B. balcanica, B. pentadonta, B. italica, B. 

astaci, B. hexadonta, B. parasita ɬɚ ɧɨɜɨɦɭ ɜɢɞɭ B. sp.n.. ȼɩɟɪɲɟ ɨɬɪɢɦɚɧɨ 

ɩɨɫɥɿɞɨɜɧɨɫɬɿ ȾɇɄ ɞɥɹ B. kozarovi, ɳɨ ɞɨɡɜɨɥɢɥɨ ɭɬɨɱɧɢɬɢ ʀʀ ɮɿɥɨɝɟɧɟɬɢɱɧɟ 

ɩɨɥɨɠɟɧɧɹ.  

Ɇɨɪɮɨɥɨɝɿɱɧɿ ɬɚ ɝɟɧɟɬɢɱɧɿ ɜɿɞɦɿɧɧɨɫɬɿ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɜɢɞɨɜɢɣ ɫɬɚɬɭɫ ɧɨɜɨʀ 

ɩɨɩɭɥɹɰɿʀ ɛɪɚɧɯɿɨɛɞɟɥɿɞ Branchiobdella sp.n. ɡɿ ɋɥɨɜɟɧɿʀ. Ʉɨɦɛɿɧɨɜɚɧɢɣ ɚɧɚɥɿɡ 

ɦɨɪɮɨɥɨɝɿʀ, ɮɿɥɨɝɟɧɿʀ ɬɚ ɞɟɥɿɦɿɬɚɰɿʀ ɩɨɤɚɡɚɜ, ɳɨ ɤɥɚɞɚ B. parasita ɩɨɞɿɥɹɽɬɶɫɹ 

ɳɨɧɚɣɦɟɧɲɟ ɧɚ ɬɪɢ ɫɭɛɤɥɚɞɢ, ɹɤɿ ɦɨɠɭɬɶ ɦɚɬɢ ɫɬɚɬɭɫ ɨɤɪɟɦɢɯ ɜɢɞɿɜ ɚɛɨ ɩɿɞɜɢɞɿɜ.    

Ɏɿɥɨɝɟɧɟɬɢɱɧɚ ɫɬɪɭɤɬɭɪɚ ɛɪɚɧɯɿɨɛɞɟɥɿɞ, ɩɿɞɬɪɢɦɚɧɚ ɜɢɫɨɤɢɦɢ ɡɧɚɱɟɧɧɹɦɢ 

ɛɭɬɫɬɪɟɩɭ, ɤɨɪɟɥɸɽ ɡ ɮɿɥɨɝɟɧɿɽɸ ʀɯɧɿɯ ɯɚɡɹʀɜ ² ɪɿɱɤɨɜɢɯ ɪɚɤɿɜ. Ɂɨɤɪɟɦɚ, 

ɩɿɞɬɜɟɪɞɠɟɧɨ ɬɿɫɧɢɣ ɡɜ¶ɹɡɨɤ ɦɿɠ B. kozarovi ɬɚ B. balcanica, ɳɨ ɜɿɞɨɛɪɚɠɚɽ 

ɫɩɨɪɿɞɧɟɧɿɫɬɶ ʀɯɧɿɯ ɯɚɡɹʀɜ ² ɞɨɜɝɨɩɚɥɨɝɨ (Astacus leptodactylus) ɬɚ ɲɢɪɨɤɨɩɚɥɨɝɨ 

(Astacus astacus) ɪɚɤɿɜ. Ƚɟɨɝɪɚɮɿɱɧɢɣ ɪɨɡɩɨɞɿɥ ɝɚɩɥɨɬɢɩɿɜ B. kozarovi ɜ ɍɤɪɚʀɧɿ 

ɜɤɚɡɭɽ ɧɚ ɞɜɚ ɨɫɧɨɜɧɿ ɲɥɹɯɢ ɿɫɬɨɪɢɱɧɨʀ ɦɿɝɪɚɰɿʀ ɞɨɜɝɨɩɚɥɨɝɨ ɪɚɤɚ: ɡɚɯɿɞɧɢɣ (ɱɟɪɟɡ 

Ɂɚɯɿɞɧɟ ɉɪɢɱɨɪɧɨɦɨɪ¶ɹ ɞɨ ɛɚɫɟɣɧɿɜ ɪ. Ⱦɭɧɚɣ ɬɚ ɪ. ɉɿɜɞɟɧɧɢɣ Ȼɭɝ) ɬɚ ɫɯɿɞɧɢɣ 

(ɱɟɪɟɡ ɋɯɿɞɧɟ ɉɪɢɱɨɪɧɨɦɨɪ¶ɹ ɞɨ ɪ. Ⱦɨɧ, ɪ. ɋɿɜɟɪɫɶɤɢɣ Ⱦɨɧɟɰɶ ɬɚ ɪ. Ⱦɧɿɩɪɨ).     



ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɜɟɞɟɧɨ, ɳɨ B. kozarovi ɡɞɚɬɧɚ ɜɢɠɢɜɚɬɢ ɛɟɡ ɯɚɡɹʀɧɚ 

ɩɪɨɬɹɝɨɦ 60 ɞɧɿɜ, ɳɨ ɦɚɽ ɡɧɚɱɟɧɧɹ ɞɥɹ ɚɞɚɩɬɚɰɿʀ ɜɢɞɭ ɜ ɭɦɨɜɚɯ ɬɢɦɱɚɫɨɜɨʀ 

ɜɿɞɫɭɬɧɨɫɬɿ ɪɚɤɿɜ. ɐɟɣ ɜɢɞ ɬɚɤɨɠ ɭɫɩɿɲɧɨ ɤɨɥɨɧɿɡɭɽ ɿɧɬɪɨɞɭɤɨɜɚɧɢɯ ɪɚɤɿɜ, 

ɡɚɣɦɚɸɱɢ ɚɧɚɥɨɝɿɱɧɿ ɞɿɥɹɧɤɢ ɬɿɥɚ, ɹɤ ɿ ɭ ɩɪɢɪɨɞɧɢɯ ɯɚɡɹʀɜ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɤɨɤɨɧɿɜ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɬɚ ʀɯɧɶɨʀ ɥɨɤɚɥɿɡɚɰɿʀ ɧɚ ɬɿɥɿ ɪɚɤɿɜ ɞɨɡɜɨɥɹɽ ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ ɜɢɞɢ 

ɧɚɜɿɬɶ ɡɚ ɜɿɞɫɭɬɧɨɫɬɿ ɞɨɪɨɫɥɢɯ ɨɫɨɛɢɧ, ɚ ɬɚɤɨɠ ɜɢɜɱɚɬɢ ɨɫɨɛɥɢɜɨɫɬɿ ʀɯɧɶɨɝɨ 

ɫɢɦɛɿɨɡɭ, ɜɤɥɸɱɚɸɱɢ ɪɨɡɩɨɞɿɥ ɧɿɲ ɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɿɧɜɚɡɿʀ.  

Branchiobdella balcanica, ɟɤɬɨɫɢɦɛɿɨɧɬ ɲɢɪɨɤɨɩɚɥɨɝɨ ɪɚɤɚ, 

ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ ɧɢɡɶɤɢɦ ɝɟɧɟɬɢɱɧɢɦ ɪɿɡɧɨɦɚɧɿɬɬɹɦ, ɳɨ ɪɨɛɢɬɶ ɣɨɝɨ ɡɚɥɟɠɧɢɦ 

ɜɿɞ ɫɬɚɧɭ ɩɨɩɭɥɹɰɿɣ ɯɚɡɹʀɧɚ. ɉɿɞɜɢɞ B. balcanica sketi Karaman, 1967 ɜɢɡɧɚɧɨ 

ɧɟɜɚɥɿɞɧɢɦ, ɨɫɤɿɥɶɤɢ ɜɚɪɿɚɰɿʀ ɤɨɩɭɥɹɬɢɜɧɨʀ ɛɭɪɫɢ, ɹɤɿ ɪɚɧɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ 

ɞɥɹ ɣɨɝɨ ɜɢɞɿɥɟɧɧɹ, ɜɢɹɜɢɥɢɫɹ ɩɨɜ¶ɹɡɚɧɢɦɢ ɡ ɜɿɤɨɜɨɸ ɡɦɿɧɨɸ ɦɨɪɮɨɥɨɝɿʀ, ɚ ɧɟ ɡ 

ɝɟɧɟɬɢɱɧɨɸ ɞɢɮɟɪɟɧɰɿɚɰɿɽɸ.  

Branchiobdella astaci ɛɭɜ ɱɢɫɟɥɶɧɢɦ ɭ ɫɬɚɪɢɯ ɦɭɡɟɣɧɢɯ ɡɪɚɡɤɚɯ, ɚɥɟ ɣɨɝɨ ɧɟ 

ɡɧɚɣɲɥɢ ɜ ɫɭɱɚɫɧɢɯ ɡɛɨɪɚɯ, ɳɨ ɦɨɠɟ ɫɜɿɞɱɢɬɢ ɩɪɨ ɫɭɬɬɽɜɟ ɫɤɨɪɨɱɟɧɧɹ ɣɨɝɨ 

ɩɨɩɭɥɹɰɿɣ. 

Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɿɞɤɪɟɫɥɸɸɬɶ ɜɚɠɥɢɜɿɫɬɶ ɿɧɬɟɝɪɚɰɿʀ ɦɨɥɟɤɭɥɹɪɧɢɯ, 

ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɬɚ ɟɤɨɥɨɝɿɱɧɢɯ ɞɚɧɢɯ ɞɥɹ ɪɨɡɭɦɿɧɧɹ ɟɜɨɥɸɰɿʀ ɬɚ ɩɨɲɢɪɟɧɧɹ 

ɛɪɚɧɯɿɨɛɞɟɥɿɞ ɿ ɜɿɞɧɨɫɢɧɢ ɡ ʀɯɧɿɦɢ ɯɚɡɹɹɦɢ-ɪɚɤɚɦɢ. Ɋɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɦɚɸɬɶ 

ɜɚɠɥɢɜɟ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɞɥɹ ɪɨɡɭɦɿɧɧɹ ɟɤɨɥɨɝɿɱɧɢɯ ɧɚɫɥɿɞɤɿɜ ɿɧɬɪɨɞɭɤɰɿʀ 

ɟɤɡɨɬɢɱɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ ɭ ɜɨɞɧɿ ɟɤɨɫɢɫɬɟɦɢ ɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɞɥɹ 

ɪɨɡɪɨɛɤɢ ɡɚɯɨɞɿɜ ɛɿɨɛɟɡɩɟɤɢ ɬɚ ɤɚɪɚɧɬɢɧɧɨɝɨ ɤɨɧɬɪɨɥɸ ɩɪɢ ɜɜɟɡɟɧɧɿ ɠɢɜɢɯ ɪɚɤɿɜ, 

ɚ ɬɚɤɨɠ ɞɥɹ ɪɨɡɪɨɛɤɢ ɫɬɪɚɬɟɝɿɣ ɡɛɟɪɟɠɟɧɧɹ ɚɛɨɪɢɝɟɧɧɢɯ ɜɢɞɿɜ ɪɚɤɿɜ. 

Ɉɫɧɨɜɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɨɩɭɛɥɿɤɨɜɚɧɿ ɜ ɬɪɶɨɯ ɧɚɭɤɨɜɢɯ ɫɬɚɬɬɹɯ, 

ɡɨɤɪɟɦɚ ɜ ɡɚɤɨɪɞɨɧɧɨɦɭ ɜɢɞɚɧɧɿ, ɹɤɟ ɿɧɞɟɤɫɭɽɬɶɫɹ ɜ ɛɚɡɚɯ ɞɚɧɢɯ Web of Science 

ɚɛɨ Scopus (Q2), ɬɚ ɭ ɮɚɯɨɜɢɯ ɜɢɞɚɧɧɹɯ ɍɤɪɚʀɧɢ (ɤɚɬɟɝɨɪɿʀ Ⱥ ɬɚ Ȼ). Ɋɟɡɭɥɶɬɚɬɢ 

ɬɚɤɨɠ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɦɿɠɧɚɪɨɞɧɢɯ ɤɨɧɮɟɪɟɧɰɿɹɯ, ɡɨɤɪɟɦɚ ɧɚ 4th Central 

European Symposium of Aquatic Invertebrates (ɋɥɨɜɚɱɱɢɧɚ, 2024). 



Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɧɚɧɨ ɜ ɪɚɦɤɚɯ ɧɚɭɤɨɜɢɯ ɩɪɨɝɪɚɦ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ 

ɜɢɜɱɟɧɧɹ ɛɿɨɪɿɡɧɨɦɚɧɿɬɬɹ ɩɪɿɫɧɨɜɨɞɧɢɯ ɟɤɨɫɢɫɬɟɦ Ɂɚɯɿɞɧɨʀ ɉɚɥɟɚɪɤɬɢɤɢ, ɡɚ 

ɩɿɞɬɪɢɦɤɢ ɝɪɚɧɬɿɜ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ, Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ 

ɧɚɭɤɢ ɋɥɨɜɟɧɿʀ (2009±2012) ɬɚ Science and Technolog\ Center in Ukraine (STCU) (ɡ 

2023 ɪɨɤɭ). 
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ABSTRACT 

Shrestkha M. Yu. Branchiobdellidans of the Western Palearctic (Annelida: 

Branchiobdellida): s\stematics, geographic distribXtion, and eYolXtion. ± QXalif\ing 

scientific Zork on the rights of the manXscript. 

Thesis sXbmitted for obtaining the Doctor of Philosoph\ degree, 091 Biolog\ ± 

V. N. Kara]in KharkiY National UniYersit\, Ministr\ of edXcation and science of 

Ukraine, KharkiY, 2025. 

This dissertation is dedicated to the stXd\ of the ta[onom\, geographical 

distribXtion, and eYolXtion of branchiobdellidans (Annelida: Branchiobdellida) in the 

Western Palearctic. Branchiobdellidans are obligate s\mbionts of freshZater crXstaceans 

and pla\ a crXcial role in freshZater ecos\stem fXnctioning. Despite their ecological 

significance, this groXp remains XnderstXdied, particXlarl\ in terms of their s\mbiotic 

relationships, biogeograph\, and eYolXtionar\ histor\. The stXd\ aims to inYestigate the 

ta[onom\, distribXtion, and eYolXtionar\ relationships of Western Palearctic 

branchiobdellidans, as Zell as assess the potential for natiYe branchiobdellidans to 

coloni]e introdXced cra\fish species. 

To achieYe this goal, a comprehensiYe approach Zas emplo\ed, integrating 

morphological anal\sis (stereomicroscop\, jaZ and spermatheca e[amination), 

ph\logenetic reconstrXction (Ma[imXm Likelihood and Ba\esian Inference), and 

geospatial methods (QGIS) for range mapping. MolecXlar genetic anal\sis Zas 

condXcted for the first time on foXr mitochondrial (CO1, 16S) and nXclear (28S, ITS) 

loci across eight stXdied branchiobdellidan species, significantl\ e[panding research 

possibilities, as onl\ CO1 seqXences Zere preYioXsl\ aYailable in GenBank. 

Additionall\, optimi]ed amplification protocols Zere deYeloped to obtain high-qXalit\ 

genetic seqXences for the leech Hemiclepsis marginata, Zhich serYed as an oXtgroXp in 

mXltilocXs ph\logenetic tree constrXction, enhancing resXlt reliabilit\. 



Field collections Zere condXcted betZeen 2009 and 2022 across the Western 

Balkans, Ukraine, adjacent regions, and other Western Palearctic areas. MXseXm 

specimens from the UniYersit\ of LjXbljana (SloYenia) Zere also anal\]ed. 

As a resXlt of the stXd\, the Xnderstanding of the distribXtion ranges of 

branchiobdellidan species in the Western Palearctic has been e[panded. MolecXlar 

ph\logenetic anal\sis of the nXclear genes 28S and ITS and the mitochondrial genes 

16S and CO1 reYealed that the genXs Branchiobdella in the Western Palearctic forms 

eight major eYolXtionar\ lineages corresponding to the species B. kozarovi, B. 

balcanica, B. pentadonta, B. italica, B. astaci, B. hexadonta, B. parasita, and a neZ 

species, B. sp. n.. For the first time, DNA seqXences Zere obtained for B. kozarovi, 

Zhich clarified its ph\logenetic position. 

Morphological and genetic differences confirm the species statXs of a neZl\ 

discoYered popXlation of branchiobdellidans, Branchiobdella sp.n., from SloYenia. A 

combined anal\sis of morpholog\, ph\logen\, and species delimitation shoZed that the 

B. parasita clade splits into at least three sXbclades, Zhich ma\ represent distinct 

species or sXbspecies.  

The ph\logenetic strXctXre of branchiobdellidans, sXpported b\ high bootstrap 

YalXes, correlates Zith the ph\logen\ of their hosts²freshZater cra\fish. In particXlar, a 

close relationship betZeen B. kozarovi and B. balcanica Zas confirmed, reflecting the 

relatedness of their hosts²the narroZ-claZed cra\fish (Astacus leptodactylus) and the 

broad-claZed cra\fish (Astacus astacus). The geographical distribXtion of B. kozarovi 

haplot\pes in Ukraine indicates tZo main historical migration roXtes of the 

narroZ-claZed cra\fish: a Zestern roXte (Yia the Zestern Black Sea coast to the DanXbe 

and SoXthern BXg riYer basins) and an eastern roXte (Yia the eastern Black Sea coast to 

the riYer Don, riYer SiYersk\ Donets, and Dnipro riYer).  

E[perimental stXdies demonstrated that B. kozarovi can sXrYiYe ZithoXt a host for 

Xp to 60 da\s, Zhich is significant for the species' adaptation in conditions of temporar\ 



host absence. This species also sXccessfXll\ coloni]es introdXced cra\fish, occXp\ing 

the same bod\ regions as in their natiYe hosts. 

The stXd\ of branchiobdellidan cocoons and their locali]ation on cra\fish bodies 

alloZs for species identification eYen in the absence of adXlt specimens, as Zell as for 

inYestigating the specifics of their s\mbiotic relationships, inclXding niche distribXtion 

and infestation intensit\. Branchiobdella balcanica, an ectos\mbiont of the 

broad-claZed cra\fish, e[hibits loZ genetic diYersit\, making it dependent on the statXs 

of its host popXlations. The sXbspecies B. balcanica sketi Karaman, 1967, Zas deemed 

inYalid, as Yariations in the copXlator\ bXrsa, preYioXsl\ Xsed for its classification, Zere 

foXnd to be related to age-dependent morphological changes rather than genetic 

differentiation. Branchiobdella astaci Zas abXndant in old mXseXm specimens bXt Zas 

not foXnd in recent collections, Zhich ma\ indicate a significant decline in its 

popXlations. 

The resXlts Xnderscore the importance of integrating molecXlar, morphological, 

and ecological data to Xnderstand branchiobdellidan eYolXtion and host interactions. 

The obtained resXlts haYe important practical significance for Xnderstanding the 

ecological conseqXences of the introdXction of e[otic cra\fish species into aqXatic 

ecos\stems. The\ can be Xsed to deYelop biosecXrit\ measXres and qXarantine control 

for the import of liYe cra\fish, as Zell as to deYelop strategies for the conserYation of 

natiYe cra\fish species. 

Ke\ resXlts Zere pXblished in three peer-reYieZed articles, inclXding a 

Q2-inde[ed international joXrnal (Web of Science/ScopXs) and Ukrainian Categor\ A/B 

joXrnals, and presented at the 4th Central European Symposium of Aquatic 

Invertebrates (SloYakia, 2024). 

The research Zas condXcted Zithin the frameZork of scientific programs aimed 

at stXd\ing the biodiYersit\ of freshZater ecos\stems in the Western Palearctic. 

SXpported b\ grants from the Ministr\ of EdXcation and Science of Ukraine, the 



Ministr\ of EdXcation and Science of SloYenia (2009±2012), and the Science and 

Technolog\ Center in Ukraine (STCU) (2023-2025). 

Ke\Zords: branchiobdellidans, Branchiobdellida, cra\fish, s\mbiosis, 

s\stematics, ph\logenetics, molecXlar genetics, geographic distribXtion, eYolXtion, 

speciation, inYasiYe species, aqXacXltXre. 
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