
 1 



 2 

Ɇɢɧɢɫɬɟɪɫɬɜɨ�ɧɚɭɤɢ�ɢ�ɜɵɫɲɟɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɚɜɬɨɧɨɦɧɨɟ�ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ�ɭɱɪɟɠɞɟɧɢɟ�ɜɵɫɲɟɝɨ�
ɨɛɪɚɡɨɜɚɧɢɹ�©ɋɟɜɟɪɧɵɣ��Ⱥɪɤɬɢɱɟɫɤɢɣ��ɮɟɞɟɪɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ� 

ɢɦɟɧɢ�Ɇ�ȼ��Ʌɨɦɨɧɨɫɨɜɚª 
 

Ɏɟɞɟɪɚɥɶɧɨɟ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ�ɛɸɞɠɟɬɧɨɟ�ɭɱɪɟɠɞɟɧɢɟ�ɧɚɭɤɢ� 
Ɏɟɞɟɪɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɢɡɭɱɟɧɢɹ�Ⱥɪɤɬɢɤɢ� 

ɢɦɟɧɢ�ɚɤɚɞɟɦɢɤɚ�ɇ�ɉ��Ʌɚɜɟɪɨɜɚ�ɍɪɚɥɶɫɤɨɝɨ�ɨɬɞɟɥɟɧɢɹ�Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ�ɧɚɭɤ 

 

 

 

ȺɊɄɌɂɑȿɋɄɂȿ�ɂɋɋɅȿȾɈȼȺɇɂə�� 
ɈɌ�ɗɄɋɌȿɇɋɂȼɇɈȽɈ�ɈɋȼɈȿɇɂə� 
Ʉ�ɄɈɆɉɅȿɄɋɇɈɆɍ�ɊȺɁȼɂɌɂɘ 

 
 

Ɇɚɬɟɪɢɚɥɵ�,II Ɇɟɠɞɭɧɚɪɨɞɧɨɣ 

ɦɨɥɨɞɟɠɧɨɣ�ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 

�Ⱥɪɯɚɧɝɟɥɶɫɤ��26±28 ɚɩɪɟɥɹ 2022 ɝɨɞɚ� 

 

 

 

 

 

 

 

 
Ⱥɪɯɚɧɝɟɥɶɫɤ� 

2022 

 



 3 

ɍȾɄ  [001+332.1] (98)(08)  
ȻȻɄ  >�������@������ɹ�� 

Ⱥ����  

 

 

 

 

 
Ⱥ����  

 

Ⱥɪɤɬɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɨɬ� ɷɤɫɬɟɧɫɢɜɧɨɝɨ� ɨɫɜɨɟɧɢɹ� ɤ ɤɨɦɩɥɟɤɫɧɨɦɭ�
ɪɚɡɜɢɬɢɸ� �� ɦɚɬɟɪɢɚɥɵ� ,,,� Ɇɟɠɞɭɧɚɪɨɞɧɨɣ� ɦɨɥɨɞɟɠɧɨɣ� ɧɚɭɱɧɨ- 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ� �Ⱥɪɯɚɧɝɟɥɶɫɤ��26±28 ɚɩɪɟɥɹ 2022 ɝɨɞɚ�� �� ©ɋɟɜ��
�Ⱥɪɤɬ��� ɮɟɞɟɪ�� ɭɧ-ɬ� ɢɦ�� Ɇ�ȼ�� Ʌɨɦɨɧɨɫɨɜɚª� Ɇ-ɜɨ� ɧɚɭɤɢ� ɢ� ɜɵɫɲ��
ɨɛɪɚɡɨɜɚɧɢɹ� Ɋɨɫ�� Ɏɟɞɟɪɚɰɢɢ�� Ɏɟɞɟɪ�� ɢɫɫɥɟɞ�� ɰɟɧɬɪ� ɤɨɦɩɥɟɤɫ�� ɢɡɭɱɟɧɢɹ�
Ⱥɪɤɬɢɤɢ�ɢɦ��ɚɤɚɞ��ɇ��ɉ��Ʌɚɜɪɨɜɚ�ɍɪɚɥ��ɨɬɞ-ɧɢɹ�Ɋɨɫ��ɚɤɚɞ��ɧɚɭɤ�� >ɪɟɞ��ɚɜɬ�@��± 
Ⱥɪɯɚɧɝɟɥɶɫɤ��ɋȺɎɍ, 2022. 623 ɫ��± Ɍɟɤɫɬ���ɷɥɟɤɬɪɨɧɧɵɣ� 

ISBN 978-5-261-01606-9 

ɋɛɨɪɧɢɤ�ɜɤɥɸɱɚɟɬ�ɫɬɚɬɶɢ�ɪɨɫɫɢɣɫɤɢɯ�ɢ�ɦɟɠɞɭɧɚɪɨɞɧɵɯ�ɭɱɟɧɵɯ��Ɋɚɛɨɬɵ�
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� ɨɯɜɚɬɵɜɚɸɬ� ɲɢɪɨɤɢɣ� ɫɩɟɤɬɪ� ɜɨɩɪɨɫɨɜ� ɪɚɡɜɢɬɢɹ� Ⱥɪɤɬɢɤɢ��
ɨɬ� ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ� ɞɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢɫɤɭɫɬɜɟɧɧɨɝɨ�
ɢɧɬɟɥɥɟɤɬɚ� ɜ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɤɨɧɮɟɪɟɧɰɢɢ� ɩɪɟɞɧɚɡɧɚɱɟɧɵ�
ɞɥɹ� ɧɚɭɱɧɵɯ� ɪɚɛɨɬɧɢɤɨɜ�� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ� ɜɭɡɨɜ�� ɚɫɩɢɪɚɧɬɨɜ�� ɫɬɭɞɟɧɬɨɜ� ɢ�
ɫɩɟɰɢɚɥɢɫɬɨɜ� ɋɛɨɪɧɢɤ� ɩɨɞɝɨɬɨɜɥɟɧ�ɩɪɢ�ɩɨɞɞɟɪɠɤɟ�Ɏɨɧɞɚ� ɩɪɟɡɢɞɟɧɬɫɤɢɯ�
ɝɪɚɧɬɨɜ� �ɉɪɨɟɤɬ� ��-1-������� ©,,,� Ɇɟɠɞɭɧɚɪɨɞɧɚɹ� ɦɨɥɨɞɟɠɧɚɹ� ɧɚɭɱɧɨ-
ɩɪɚɤɬɢɱɟɫɤɚɹ� ɤɨɧɮɟɪɟɧɰɢɹ� ©Ⱥɪɤɬɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɨɬ� ɷɤɫɬɟɧɫɢɜɧɨɝɨ�
ɨɫɜɨɟɧɢɹ�ɤ�ɤɨɦɩɥɟɤɫɧɨɦɭ�ɪɚɡɜɢɬɢɸªª�� 

ɋɬɚɬɶɢ� ɨɩɭɛɥɢɤɨɜɚɧɵ� ɜ ɚɜɬɨɪɫɤɨɣ� ɪɟɞɚɤɰɢɢ�� ɫɨɫɬɚɜɢɬɟɥɢ� ɧɟ� ɧɟɫɭɬ�
ɨɬɜɟɬɫɜɟɧɧɨɫɬɶ�ɡɚ�ɢɯ�ɫɨɞɟɪɠɚɧɢɟ�� 

Ɏɨɬɨɝɪɚɮɢɢ�ɧɚ�ɨɛɥɨɠɤɟ�ɘ.ɋ. Ʉɨɥɨɫɨɜɨɣ.  

Ⱦɢɡɚɣɧ�ɪɚɡɞɚɬɨɱɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ� Ɇ�Ⱥ��Ƚɥɟɞɟɧɨɜ 
ɍȾɄ [001+332.1] (98)(08)  
ȻȻɄ >�������@������ɹ�� 

 

ɂɡɞɚɬɟɥɶɫɤɢɣ�ɞɨɦ�ɢɦ��ȼ�ɇ��Ȼɭɥɚɬɨɜɚ�ɋȺɎɍ 
16306���ɝ��Ⱥɪɯɚɧɝɟɥɶɫɤ��ɭɥ��ɍɪɢɰɤɨɝɨ��ɞ���� 

 

 

 
ISBN 978-5-261-01606-9 ��ɎȽȻɍɇ�ɎɂɐɄɂȺ�ɍɪɈ�ɊȺɇ�����2 

��ɋɟɜɟɪɧɵɣ��Ⱥɪɤɬɢɱɟɫɤɢɣ��ɮɟɞɟɪɚɥɶɧɵɣ� 
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�Ɇ�ȼ��Ʌɨɦɨɧɨɫɨɜɚ�����2 

 



 388 

THE ELEMENTAL COMPOSITION OF THE BILE OF SOME MARINE  
AND FRESHWATER FISH SPECIES FROM DIFFERENT TYPES OF WATERBODIES 

IN RUSSIA 
 

Ⱥ.V. Shokurova1,2,  
PhD E.N. Kashinskaya1,  

P.G. Vlasenko1,  
PhD Ɇ.Ɇ. Solovyev1 

1Institute of Systematics and Ecology of Animals, Novosibirsk 
2Novosibirsk State Agrarian University,  

Novosibirsk, e-mail: anastasya.shokurova@mail.ru 
 

Abstract: The elemental composition of the bile of 429 fish individuals of 21 freshwater and 
marine fish species has studied. Macroelements (Ca, K, Mg, Na, P, S), regardless of the diets and 
habitat of fish, were in the highest concentrations if compare to other elements. Cu, Li and Sr 
were found in the bile of all studied freshwater species, while bile form marine species has 
always contained elements such as As, Cu, Li, Se and Sr. At the same time, Bi, Cd, Mo and Tl 
were absent in most species of both freshwater and marine fishes. Statistical analysis has 
UHYHDOHG� WKDW� VXFK� IDFWRUV� DV� ³IHHGLQJ� KDELWV´�� ³KDELW´�� ³VHDVRQ´� DQG� ³\HDU�� KDG� D� VLJQLILFDQW�
effect on the elemental composition of fish bile. 
Key words: bile, elements, digestion, heavy metals, accumulation 
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Abstract: The deep-sea fauna of the Arctic Basin remains one of the least studied due to the lack 
of expeditions, and new data on it is associated with the revision of museum collections. The 
richest collections in the central part of the Arctic Basin are based on the samples picked up on 
the icebreakers "Sadko" and "Sedov" during numerous expeditions in 1930s. As a result of the 
revision of this collection, we managed to find more than 230 museum lots collected from a 
depth of 200 to 3800 m. Some of the taxa turned out to be new for the Arctic Basin or its parts. 
Key words: Arctic, gastropod mollusks, deep-sea fauna, Arctic basin, museum collections. 
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