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ÎÏÐÎÌ²ÍÅÍÍß ÐÈÁ ÂÎÄÎÉÌÈ-ÎÕÎËÎÄÆÓÂÀ×À

×ÎÐÍÎÁÈËÜÑÜÊÎ¯ ÀÅÑ ÒÀ ÎÇ. ÀÇÁÓ×ÈÍ Ï²ÑËß
ÇÍÈÆÅÍÍß Ð²ÂÍß ÂÎÄÈ 1

Âïðîäîâæ 2014—2021 ðð. îö³íåíî çì³íè ïîòóæíîñò³ ïîãëèíåíî¿ äîçè çîâí³øíüî-
ãî òà âíóòð³øíüîãî îïðîì³íåííÿ äëÿ ïðåäñòàâíèê³â ³õò³îôàóíè âîäîéìè-îõîëîäæó-
âà÷à (ÂÎ) ×îðíîáèëüñüêî¿ ÀÅÑ òà îç. Àçáó÷èí ï³ñëÿ ïðèïèíåííÿ ïîñòà÷àííÿ âîäè äî
ÂÎ íàïðèê³íö³ 2014 ð. Çì³íà ã³äðîëîã³÷íîãî ðåæèìó ïðèçâåëà äî çíèæåííÿ ð³âíÿ âîäè ó
ÂÎ íà 6,5—7,0 ì, à ó ðîçòàøîâàíîìó ïîáëèçó îç. Àçáó÷èí — íà 2,5—3,0 ì, à òàêîæ äî
çá³ëüøåííÿ ïèòîìî¿ àêòèâíîñò³ 90Sr ó âîä³ ³ á³îò³. Âñòàíîâëåíî, ùî äîçîâ³ íàâàíòà-
æåííÿ íà ðèá â³ä ³íêîðïîðîâàíîãî 90Sr ó 2021 ð. çðîñëè ó ÂÎ â ñåðåäíüîìó ó 4,5 ðàçà òà â
îç. Àçáó÷èí — ó 7,5 ðàçà ïîð³âíÿíî ç ïåð³îäîì, ùî ïåðåäóâàâ çíèæåííþ ð³âíÿ âîäè. Ïî-
òóæí³ñòü çîâí³øíüî¿ äîçè îïðîì³íåííÿ ðèá ó ÂÎ ñóòòºâî íå çì³íèëàñü, à â îç. Àçáó-
÷èí — çðîñëà ó ðåçóëüòàò³ çàì³ùåííÿ ë³òîðàëüíèõ ³ ñóáë³òîðàëüíèõ çîí âîäîéìè, ùî
îïèíèëèñü íà îñóøåí³é òåðèòîð³¿, íà ä³ëÿíêè äîííîãî ëîæà ³ç çíà÷íî âèùèì ð³âíåì
ðàä³îíóêë³äíîãî çàáðóäíåííÿ.

Êëþ÷îâ³ ñëîâà: ×îðíîáèëüñüêà çîíà â³ä÷óæåííÿ, âîäîéìà-îõîëîäæóâà÷ ×ÀÅÑ,
îç. Àçáó÷èí, ðèáè, ïîòóæí³ñòü ïîãëèíåíî¿ äîçè, 90Sr, 137Cs.

Òðèâàëî³ñíóþ÷³, øòó÷í³ ðàä³îíóêë³äè, ÿê³ º õ³ì³÷íèìè àíàëîãàìè
âàæëèâ³øèõ á³îãåííèõ åëåìåíò³â, ïðè íàäõîäæåíí³ äî âîäîéì ìîæóòü íà-
êîïè÷óâàòèñü ã³äðîá³îíòàìè äî ðàä³àö³éíî-íåáåçïå÷íèõ ð³âí³â. Îñîáëè-
âî¿ àêòóàëüíîñò³ ö³ ïðîöåñè íàáóâàþòü íà òåðèòîð³ÿõ, ùî çàçíàëè àâà-
ð³éíèõ ñèòóàö³é íà ï³äïðèºìñòâàõ ÿäåðíîãî ïàëèâíîãî öèêëó, ³ çîêðåìà ó
×îðíîáèëüñüê³é çîí³ â³ä÷óæåííÿ (×ÇÂ) [7, 8, 20, 23, 28]. Ðàä³îíóêë³äè, ÿê³
íàêîïè÷óþòüñÿ â îðãàíàõ ³ òêàíèíàõ ðèá, ôîðìóþòü âíóòð³øíþ ïîãëèíå-
íó äîçó, ÿêà ðàçîì ³ç çîâí³øíüîþ (â³ä âîäè, äîííèõ â³äêëàä³â, ðîñëèí
òîùî) ñêëàäàº çàãàëüíó ïîãëèíåíó äîçó ³îí³çóþ÷îãî âèïðîì³íþâàííÿ [2,
4, 12, 15, 21]. Ð³çí³ âèäè ðèá ó ìåæàõ îäí³º¿ âîäîéìè îòðèìóþòü ð³çíå äîçî-
âå íàâàíòàæåííÿ [17]. Âåëè÷èíà çîâí³øíüîãî îïðîì³íåííÿ ðèá çàëåæèòü
ó ïåðøó ÷åðãó â³ä ð³âíÿ ðàä³îíóêë³äíîãî çàáðóäíåííÿ åêîëîã³÷íèõ çîí âî-
äîéìè, â ÿêèõ ïåðåáóâàº òîé ÷è ³íøèé âèä, à äîçà âíóòð³øíüîãî — ïåðå-
âàæíî â³ä åôåêòèâíîñò³ çàñâîþâàííÿ ðàä³îíóêë³ä³â ç âîäè òà îá’ºêò³â
æèâëåííÿ [1, 13, 19, 26, 27].
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äîñë³äæåíü Óêðà¿íè (ïðîºêò ¹ 2020.02/0264).



Âîäîéìà-îõîëîäæóâà÷ ×îðíîáèëüñüêî¿ ÀÅÑ (ÂÎ ×ÀÅÑ) º øòó÷íîþ
âîäîéìîþ, ùî ðîçòàøîâàíà íà ïðàâîáåðåæí³é ä³ëÿíö³ çàïëàâè ð. Ïðè-
ï’ÿò³. Îñíîâíèì ïðèçíà÷åííÿì ÂÎ áóëî çàáåçïå÷åííÿ âîäîþ òåïëîîáì³í-
íîãî óñòàòêóâàííÿ òà ñèñòåì ïîæåæîãàñ³ííÿ ñòàíö³¿ ï³ä ÷àñ åêñïëóàòàö³¿
åíåðãîáëîê³â. Ï³äæèâëåííÿ ÂÎ çä³éñíþâàëîñÿ ç ð. Ïðèï’ÿò³ çà äîïîìî-
ãîþ íàñîñíî¿ ñòàíö³¿, ç ï³äòðèìàííÿì ð³âíÿ âîäè, â ñåðåäíüîìó, íà 7 ì
âèùå çà ð³âåíü âîäè ó ð³÷ö³. Ó 1986 ð. â ïåð³îä àêòèâíî¿ ôàçè àâàð³¿ íà
×ÀÅÑ, â ðåçóëüòàò³ â³òðîâîãî ïåðåíåñåííÿ ðàä³îàêòèâíèõ ðå÷îâèí òà ¿õ-
íüîãî îñàäæåííÿ íà âîäíó ïîâåðõíþ, à òàêîæ íàäõîäæåííÿ ÷åðåç â³ä-
â³äíèé êàíàë ç ðåàêòîðíèìè âîäàìè, ÂÎ çàçíàëà ³íòåíñèâíîãî ðàä³î-
íóêë³äíîãî çàáðóäíåííÿ. Ïåðåâàæàþ÷à ÷àñòèíà ðàä³îàêòèâíèõ ðå÷îâèí,
ùî íàä³éøëà äî âîäîéìè, äîñòàòíüî øâèäêî àêóìóëþâàëàñÿ äîííèìè
â³äêëàäàìè ³ âîäíèìè îðãàí³çìàìè. Ó 2012—2013 ðð. çàãàëüíèé âì³ñò 90Sr ³
137Cs â åêîñèñòåì³ ÂÎ ñòàíîâèâ áëèçüêî 50 ³ 270 ÒÁê, â³äïîâ³äíî [10].

Ó 2000 ð., ï³ñëÿ çóïèíêè îñòàííüîãî ä³þ÷îãî åíåðãîáëîêó ×ÀÅÑ ïîäà-
ëüøà åêñïëóàòàö³ÿ ÂÎ áóëà âèçíàíà åêîíîì³÷íî íåäîö³ëüíîþ. Ó æîâòí³
2014 ð., ó çâ’ÿçêó ç âèìóøåíèì ïðèïèíåííÿì âîäîçàáîðó ç ð. Ïðèï’ÿò³ äëÿ
ï³äæèâëåííÿ ÂÎ, ïî÷àëîñÿ íåðåãóëüîâàíå çíèæåííÿ ð³âíÿ âîäè, ïåðå-
âàæíî çà ðàõóíîê ô³ëüòðàö³¿ ÷åðåç ò³ëî îãîðîäæóâàëüíî¿ äàìáè. ×åðåç äâà
ðîêè ð³âåíü âîäè çíèçèâñÿ á³ëüø í³æ íà 3,5 ì ³ íà êîëèøí³é àêâàòîð³¿ ÂÎ
ñôîðìóâàëîñÿ òðè âîäîéìè, ð³çí³ çà ìîðôîìåòð³ºþ, îá’ºìîì ³ ïëîùåþ âî-
äíîãî äçåðêàëà. Âë³òêó 2017 ð. ïëîùà îñóøåíî¿ ÷àñòèíè âîäîéìè ñêëàëà
á³ëüøå 40 % â³ä êîëèøíüî¿ àêâàòîð³¿. Âïðîäîâæ 2018 ð. ð³âåíü âîäè çíè-
çèâñÿ äî 6,5—7,0 ì ³ âñòàíîâèâñÿ ó çàëèøêîâèõ âîäîéìàõ òàêèì, ùî
â³äïîâ³äàº «ñòàëîìó», çàëåæíî â³ä âîäíîñò³ ð. Ïðèï’ÿò³, ç ÿêîþ ó ÂÎ ³ñíóº
ã³äðàâë³÷íèé çâ’ÿçîê. Ïðè öüîìó çìåíøåííÿ ï³äïîðó ÂÎ ïðèçâåëî òàêîæ
äî çíèæåííÿ ð³âíÿ âîäè ó ðîçòàøîâàí³é ïîðó÷ ïðèðîäí³é çàïëàâí³é âî-
äîéì³ — îç. Àçáó÷èí.

Çì³íà ã³äðîëîã³÷íîãî ðåæèìó ÂÎ ³ îç. Àçáó÷èí ñïðè÷èíèëè çì³íè ñòà-
íó äèíàì³÷íî¿ ð³âíîâàãè ó ïåðåðîçïîä³ë³ ðàä³îíóêë³ä³â (ó ïåðøó ÷åðãó,
á³ëüø ìîá³ëüíîãî 90Sr) â åêîñèñòåìàõ âîäîéì òà çðîñòàííÿ ¿õíüîãî íàä-
õîäæåííÿ ó á³îëîã³÷íî-äîñòóïíèõ ôîðìàõ äî âîäíèõ ìàñ. Öå, â ñâîþ ÷åð-
ãó, ïðèçâåëî äî ï³äâèùåííÿ ð³âíÿ íàêîïè÷åííÿ ðàä³îíóêë³ä³â âîäíèìè
îðãàí³çìàìè òà ôîðìóâàííÿ äîäàòêîâî¿ äîçè ðàä³àö³éíîãî îïðîì³íåííÿ,
çîêðåìà äëÿ ïðåäñòàâíèê³â ³õò³îôàóíè.

Òàêèì ÷èíîì, ãîëîâíîþ ìåòîþ âèêîíàíèõ äîñë³äæåíü áóëà îö³íêà
çì³íè ïîòóæíîñò³ ïîãëèíåíî¿ äîçè çà ðàõóíîê çîâí³øíüîãî îïðîì³íåííÿ
òà â³ä ³íêîðïîðîâàíèõ 90Sr ³ 137Cs ó ðèá ð³çíèõ åêîëîã³÷íèõ ãðóï, ùî íàñå-
ëÿþòü ÂÎ ×ÀÅÑ òà îç. Àçáó÷èí, â óìîâàõ çíèæåííÿ ð³âíÿ âîäè òà ï³äâè-
ùåííÿ âì³ñòó ðàä³îíóêë³ä³â ó íàâêîëèøíüîìó ñåðåäîâèù³.

Ìàòåð³àë ³ ìåòîäèêà äîñë³äæåíü

Ðîáîòó âèêîíàíî íà îñíîâ³ äàíèõ, îòðèìàíèõ â ïåð³îä 2008—2021 ðð.
Âîäíèìè îá’ºêòàìè äîñë³äæåíü ñëóãóâàëè ÂÎ ×ÀÅÑ òà îç. Àçáó÷èí. Äî
ê³íöÿ 2016 ð. äîñë³äæåííÿ âèêîíóâàëè íà ð³çíèõ ÷àñòèíàõ ÂÎ, ³ñíóþ÷îãî
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ÿê îäíà âîäîéìà, à ïî÷èíàþ÷è ç 2017 ð. — íà îñòàòî÷íèõ âîäîéìàõ, ÿê³
óòâîðèëèñü ó ìåæàõ êîëèøíüî¿ àêâàòîð³¿ ÂÎ ï³ñëÿ çíèæåííÿ ð³âíÿ âîäè.

ÂÎ ×ÀÅÑ áóëî ñòâîðåíî íà çàïëàâí³é òåðèòîð³¿ ïðàâîáåðåææÿ ð.
Ïðèï’ÿò³. Áåðåãè âîäîéìè ÷àñòêîâî ñôîðìîâàí³ íàäçàïëàâíîþ òåðàñîþ, à
ïåðåâàæíî — çàõèñíîþ äàìáîþ ïðîòÿæí³ñòþ 25 êì, øèðèíîþ 70—100 ì ³
çàââèøêè 5,7 ì. Òåðèòîð³ÿ, ùî îãîðîäæåíà äàìáîþ, âêëþ÷àº êîëèøíº
ðóñëî ð. Ïðèï’ÿò³, ñòàð³ ðóêàâè òà çàïëàâí³ îçåðà. Äîâæèíà ÂÎ ñòàíîâèëà
11 êì, ñåðåäíÿ øèðèíà — 2 êì, ïëîùà — 22,9 êì2, ïåðåâàæàþ÷³ ãëèáèíè —
4—7 ì, à íà îêðåìèõ ä³ëÿíêàõ — äî 18—20 ì, îá’ºì çà ÍÏÐ — 151 ìëí. ì3.
Ï³äæèâëåííÿ ÂÎ çä³éñíþâàëîñü ç ð. Ïðèï’ÿò³ çà äîïîìîãîþ íàñîñíî¿
ñòàíö³¿, ç ï³äòðèìàííÿì ð³âíÿ âîäè â ñåðåäíüîìó íà 7 ì âèùå çà ð³âåíü
âîäè ó ð³÷ö³. Óïðîäîâæ 2015—2018 ðð., âíàñë³äîê çíèæåííÿ ð³âíÿ âîäè,
â³äáóëàñü äîñèòü ð³çêà çì³íà ìîðôîìåòð³¿, à òàêîæ ã³äðîëîã³÷íîãî ³ ã³äðî-
á³îëîã³÷íîãî ðåæèìó ÂÎ. Íà òåïåð³øí³é ÷àñ íà êîëèøí³é àêâàòîð³¿ ÂÎ
óòâîðèëàñü çíà÷íà ê³ëüê³ñòü çàëèøêîâèõ âîäîéì, ñåðåä ÿêèõ âëàñí³ äîñ-
ë³äæåííÿ âèêîíóâàëè â ìåæàõ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè (51o21'30.82''N,
30o09'00.45''E).

Îçåðî Àçáó÷èí ÿâëÿº ñîáîþ âîäîéìó ñêëàäíî¿ ôîðìè, ÿêà ðîçòàøî-
âàíà íà òåðèòîð³¿ ïðàâîáåðåæíî¿ çàïëàâè ð. Ïðèï’ÿò³ ó 2 êì íà ï³âí³÷íèé
çàõ³ä â³ä ×ÀÅÑ (51o24'27.72''N, 30o06'58.86''E) òà íà â³äñòàí³ 0,5 êì íàé-
áëèæ÷îþ äî ÂÎ ÷àñòèíîþ. Îá’ºì âîäíèõ ìàñ â îçåð³ äî çíèæåííÿ ð³âíÿ
âîäè ñòàíîâèâ áëèçüêî 0,78 ìëí. ì3, ç ïëîùåþ âîäíîãî äçåðêàëà 0,27 êì2.
Ìîðôîëîã³÷íî ïîä³ëÿºòüñÿ íà äâà ïëåñà: çàõ³äíå ì³ëêîâîäíå, ç ïåðåâàæà-
þ÷èìè ãëèáèíàìè â³ä 1,5 äî 3 ì, ³ ñõ³äíå, ç ãëèáèíàìè â³ä 2 äî 5,6 ì. Äíî
îçåðà õàðàêòåðèçóºòüñÿ íàÿâí³ñòþ âåëèêî¿ ê³ëüêîñò³ ä³ëÿíîê ç ìóëèñòèìè
â³äêëàäàìè. Ñåðåäí³ çíà÷åííÿ ù³ëüíîñò³ çàáðóäíåííÿ 137Cs, 90Sr, 238,

239+240Pu ³ 241Am ñòàíîâèëè â³äïîâ³äíî 11 000, 6700, 240 ³ 218 êÁê/ì2 [5].
Ìàêñèìàëüí³ âåëè÷èíè ïèòîìî¿ àêòèâíîñò³ ðàä³îíóêë³ä³â ïðèóðî÷åí³ äî
çàõ³äíî¿ ÷àñòèíè îçåðà, ðîçòàøîâàíî¿ áëèæ÷å äî ×ÀÅÑ. Ï³äâèùåí³ çíà-
÷åííÿ ù³ëüíîñò³ çàáðóäíåííÿ â³äì³÷àþòüñÿ òàêîæ ³ â ÷èñëåííèõ çàòîêàõ
îçåðà.

²õò³îëîã³÷íèé ìàòåð³àë â³äáèðàëè â ðàìêàõ ðåãëàìåíòó ðàä³îåêîëî-
ã³÷íîãî ìîí³òîðèíãó âîäíèõ á³îöåíîç³â ×ÇÂ òà ó ñï³âïðàö³ ç ÄÑÏ «Åêî-
öåíòð» ÄÀÇÂ Óêðà¿íè. Çàãàëîì áóëî äîñë³äæåíî ñ³ì âèä³â ðèá — äâà õè-
æèõ ³ ï’ÿòü «ìèðíèõ». Ñåðåä õèæèõ ðèá àíàë³çóâàëè ùóêó çâè÷àéíó Esox
lucius L. (â³êîì â³ä 1 äî 5 ðîê³â) òà îêóíÿ çâè÷àéíîãî Perca fluviatilis L.
(3—9 ðîê³â). Ñåðåä «ìèðíèõ» âèä³â äîñë³äæóâàëè ô³òîôàã³â — êðàñíî-
ï³ðêó çâè÷àéíó Scardinius erythrophthalmus L. (2—9 ðîê³â); ïåëàã³÷íèõ
çîîïëàíêòîíîôàã³â — âåðõîâîäêó çâè÷àéíó Alburnus alburnus L. (2—6
ðîê³â) òà ïëàíêòîíîôàã³â — âåðõîâêó (â³âñÿíêó) çâè÷àéíó Leucaspius deli-
neatus Heckel (1—3 ðîêè); áåíòîôàã³â — êàðàñÿ ñð³áëÿñòîãî Carassius gibe-
lio Bloch (2—7 ðîê³â) ³ ëèíà çâè÷àéíîãî Tinca tinca L. (2—8 ðîê³â). Êëà-
ñèô³êàö³ÿ ðèá çà òðîôí³ñòþ íàâåäåíà âèõîäÿ÷è ç ïåðåâàæàþ÷îãî òèïó
æèâëåííÿ äëÿ çàçíà÷åíèõ â³êîâèõ ãðóï, â³äïîâ³äíî äî [6]. Âïðîäîâæ ïå-
ð³îäó äîñë³äæåíü áóëî ïðîàíàë³çîâàíî ïîíàä 1500 åêç. ðèá. Ñåðåäíÿ ê³ëü-
ê³ñòü ðèá ó ð³÷íèé âèá³ðö³ äëÿ êîæíîãî âèäó ñòàíîâèëà â³ä 8 åêç. ³ á³ëüøå.
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Äëÿ îö³íêè çîâí³øíüîãî òà âíóòð³øíüîãî äîçîâîãî íàâàíòàæåííÿ íà
ðèá áóëî âèêîðèñòàíî äàí³ ïèòîìî¿ àêòèâíîñò³ 137Cs ³ 90Sr ó âîä³, äîííèõ
â³äêëàäàõ ð³çíèõ åêîëîã³÷íèõ çîí âîäîéì ³ ðèáàõ òà çàñòîñîâàíî ìî-
äèô³êîâàíèé ìåòîä, îïèñàíèé â ðîáîò³ [17], çà äîïîìîãîþ ïðîãðàìíîãî
çàáåçïå÷åííÿ ERICA Assessment Tool [11], â ÿêîìó áóëî âðàõîâàíî ì³ã-
ðàö³éíó àêòèâí³ñòü ðèá óïðîäîâæ ðîêó ³ ù³ëüí³ñòü ðàä³îíóêë³äíîãî çà-
áðóäíåííÿ äîííèõ â³äêëàä³â ó ìåæàõ ð³çíèõ åêîëîã³÷íèõ çîí âîäîéì. Ïî-
õèáêà îö³íêè ïîòóæíîñò³ ïîãëèíåíî¿ äîçè ñòàíîâèëà 20—25 %. Ðîçðàõî-
âàíå ñòàíäàðòíå â³äõèëåííÿ â ïîâí³é ì³ð³ õàðàêòåðèçóâàëî âàð³àö³¿ âè-
á³ðêè.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ

Â äàíèé ÷àñ ãîëîâíèìè äîçîóòâîðþâàëüíèìè ðàä³îíóêë³äàìè äëÿ
á³îòè ó âîäîéìàõ ×ÇÂ º 90Sr ³ 137Cs. Äèíàì³êà ïîòóæíîñò³ ïîãëèíåíî¿ äîçè
îïðîì³íåííÿ âîäíî¿ á³îòè çàëåæèòü â³ä ð³âí³â âì³ñòó ðàä³îíóêë³ä³â ó êîì-
ïîíåíòàõ íàâêîëèøíüîãî ñåðåäîâèùà òà ¿õíüîãî íàêîïè÷åííÿ æèâèìè
îðãàí³çìàìè, ùî áåçïîñåðåäíüî â³äáèâàºòüñÿ íà ôîðìóâàíí³ äîçîâîãî íà-
âàíòàæåííÿ [3, 14, 15, 17—19, 22].

Îá’ºìíà àêòèâí³ñòü 90Sr ³ 137Cs ó âîä³ ÂÎ âïðîäîâæ îñòàíí³õ äâîõ äåñÿ-
òèð³÷ çàçíàëà ³ñòîòíèõ çì³í. Âì³ñò 137Cs, çíà÷íà ê³ëüê³ñòü ÿêîãî íàä³éøëà
äî ÂÎ ç ðåàêòîðíèìè âîäàìè ÷åðåç ñêèäíèé êàíàë â ïåð³îä àêòèâíî¿ ôàçè
àâàð³¿ íà ×ÀÅÑ, ïîñòóïîâî çìåíøóºòüñÿ, çáåð³ãàþ÷è öþ òåíäåíö³þ ³ ï³ñëÿ
çíèæåííÿ ð³âíÿ âîäè (ðèñ. 1). Ùîäî 90Sr, òî éîãî àêòèâí³ñòü ó âîä³ ç ê³íöÿ
1990-õ ðîê³â äî 2016 ð. ðåºñòðóâàëè â ñåðåäíüîìó íà ð³âí³ 1,6 Áê/ë, ç íå-
çíà÷íèìè êîëèâàííÿìè â ìåæàõ ïîõèáêè âèì³ðþâàíü. Ïðîòå ïî÷èíàþ÷è
ç 2016 ð. ñåðåäíüîð³÷íèé âì³ñò 90Sr ïî÷àâ çðîñòàòè, ñÿãíóâøè ó 2019 ð. çíà-
÷åíü 4,3 Áê/ë, ùî ìàéæå ó òðè ðàçè ïåðåâèùèëî ñåðåäí³ çíà÷åííÿ çà
ïåð³îä 1998—2014 ð. Â îç. Àçáó÷èí, ÿêå çàçíàâàëî ï³äïîðó ´ðóíòîâèõ âîä
ÂÎ, îá’ºìíà àêòèâí³ñòü 90Sr çðîñëà ó 14 ðàç³â. Ñåðåäíüîð³÷íà îá’ºìíà àê-
òèâí³ñòü 137Cs â îáîõ äîñë³äæåíèõ âîäîéìàõ çàëèøèëàñü ìàéæå íåçì³í-
íîþ ³ êîëèâàëàñü óïðîäîâæ 2014—2021 ðð. â ìåæàõ âåëè÷èíè ñòàíäàðòíî-
ãî â³äõèëåííÿ (òàáë. 1).

Ó 2014 ð. çàãàëüíà ïîòóæí³ñòü ïîãëèíåíî¿ äîçè äëÿ äîñë³äæåíèõ âèä³â
ðèá ÂÎ ñòàíîâèëà 5,9—18,9 (â ñåðåäíüîìó 11,7) ìêÃð/ãîä, ç íàéâèùèìè
çíà÷åííÿìè äëÿ ïðèäîííîãî âèäó — êàðàñÿ ñð³áëÿñòîãî, à íàéíèæ÷èìè
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Òàáëèöÿ 1
Ä³àïàçîíè òà ñåðåäí³ çíà÷åííÿ îá’ºìíî¿ àêòèâíîñò³ ðàä³îíóêë³ä³â ó âîä³ ÂÎ

×ÀÅÑ òà îç. Àçáó÷èí äî ³ ï³ñëÿ çíèæåííÿ ð³âíÿ âîäè, Áê/ë

Âîäîéìè
2014 ð. 2021 ð.

90Sr 137Cs 90Sr 137Cs

ÂÎ ×ÀÅÑ 0,98—1,87
(1,63±0,28)

1,14—1,62
(1,40±0,25)

3,55—4,91
(4,14±0,59)

0,71—1,40
(1,20±0,24)

Îç. Àçáó÷èí 28,80—31,10
(29,10±6,80)

3,60—8,30
(5,40±2,20)

359—488
(410±51)

4,74—6,90
(6,38±1,13)



— äëÿ âèäó, ùî ìåøêàº ïåðåâàæíî ó ïîâåðõíåâîìó øàð³ âîäè — âåðõî-
âîäêè. Îñê³ëüêè øòó÷í³ áåðåãè ÂÎ ìàþòü äîâãèé ïîëîãèé ñõèë ³ ñêëàäåí³
íàìèâíèìè ï³ñêàìè, ÿê³ áóëè ñëàáî çàáðóäíåí³ ðàä³îíóêë³äàìè, òî çàãàëü-
íà ñòðóêòóðà ³ ìîðôîìåòð³ÿ á³îòîïó ³ñíóâàííÿ ïðåäñòàâíèê³â ³õò³îôàóíè
ÂÎ ç çíèæåííÿì ð³âíÿ âîäè ³ñòîòíî íå çì³íèëàñü, à ùî íàéãîëîâí³øå —
ïðàêòè÷íî çàëèøèëèñü íà îäíîìó ð³âí³ âåëè÷èíè çîâí³øíüîãî îïðîì³íå-
ííÿ â îñíîâíèõ åêîëîã³÷íèõ çîíàõ âîäîéìè, â ÿêèõ â³äáóâàâñÿ íàãóë, íå-
ðåñò, ïåðåäçèìóâàëüíèé ïåð³îä òà çèì³âëÿ ðèá. Òàêèì ÷èíîì, îñê³ëüêè
ð³âåíü çàáðóäíåííÿ äîííèõ â³äêëàä³â ÂÎ çà ïåð³îä çíèæåííÿ ð³âíÿ âîäè
ìàéæå íå çì³íèâñÿ, çá³ëüøåííÿ çàãàëüíîãî äîçîâîãî íàâàíòàæåííÿ íà
ðèá ÂÎ â³äáóëîñü çà ðàõóíîê ï³äâèùåííÿ âíóòð³øíüîãî îïðîì³íåííÿ —
çàâäÿêè çá³ëüøåííþ íàêîïè÷åííÿ ðàä³îíóêë³ä³â â îðãàí³çì³ ðèá. Òàê, ó
2021 ð. çàãàëüíà ïîòóæí³ñòü ïîãëèíåíî¿ äîçè äëÿ äîñë³äæåíèõ âèä³â ÂÎ
ñòàíîâèëà 6,0—19,3 (â ñåðåäíüîìó 12,0) ìêÃð/ãîä (ðèñ. 2), ùî íåñóòòºâî
çá³ëüøèëî çàãàëüíó ñåðåäíþ ïîòóæí³ñòü äîçè îïðîì³íåííÿ — ëèøå ó 1,03
ðàçà.

Â îç. Àçáó÷èí ñèòóàö³ÿ ñêëàëàñÿ äåùî ³íøèì ÷èíîì ÿê ó â³äíîøåíí³
âíóòð³øíüî¿, òàê ³ çîâí³øíüî¿ äîçè îïðîì³íåííÿ. Âíàñë³äîê çíà÷íî
á³ëüøî¿, ïîð³âíÿíî ç ÂÎ, â³äíîñíî¿ âîäîçá³ðíî¿ òåðèòîð³¿, ÿêà äî òîãî æ
ìàº âèùó ù³ëüí³ñòü ðàä³îíóêë³äíîãî çàáðóäíåííÿ, ð³âí³ ï³äâèùåííÿ
îá’ºìíî¿ àêòèâíîñò³ âîäíèõ ìàñ áóëè íàáàãàòî ñóòòºâ³øèìè (äèâ. òàáë. 1).
Öå âïëèíóëî íà çì³íè ôîðìóâàííÿ âíóòð³øíüîãî îïðîì³íåííÿ ðèá çà ðà-
õóíîê íàêîïè÷åííÿ ðàä³îíóêë³ä³â ó òêàíèíàõ. Êð³ì òîãî, âíàñë³äîê çíè-
æåííÿ ð³âíÿ âîäè ë³òîðàëüí³ ³, ÷àñòêîâî, ñóáë³òîðàëüí³ çîíè âîäîéìè, ÿê³
áóëè ñêëàäåí³ ïåðåâàæíî çàìóëåíèìè ï³ñêàìè ç ïîð³âíÿíî íåâèñîêîþ
ù³ëüí³ñòþ ðàä³îíóêë³äíîãî çàáðóäíåííÿ, îïèíèëèñü íà îñóøåí³é òåðè-
òîð³¿, à ¿õíº ì³ñöå çàéíÿëè ä³ëÿíêè äîííîãî ëîæà îçåðà ç³ çíà÷íî âèùèì
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Ðèñ. 1. Äèíàì³êà ñåðåäíüîð³÷íî¿ îá’ºìíî¿ àêòèâíîñò³ 90Sr (1) ³ 137Cs (2) ó âîä³ ÂÎ ×ÀÅÑ



ð³âíåì âì³ñòó ðàä³îíóêë³ä³â. Òàêèì ÷èíîì, ï³ä ÷àñ íàãóëó, íåðåñòó òà ÷àñ-
òèíè ïåðåäçèìóâàëüíîãî ïåð³îäó ðèáè îç. Àçáó÷èí ñòàëè îòðèìóâàòè
çíà÷íî âèù³ äîçè çîâí³øíüîãî îïðîì³íåííÿ. Òàê, ó 2014 ð. çàãàëüíà ïî-
òóæí³ñòü ïîãëèíåíî¿ äîçè äëÿ äîñë³äæåíèõ âèä³â ðèá îçåðà ñòàíîâèëà
15,7—89,6 (â ñåðåäíüîìó 51,0) ìêÃð/ãîä, ç íàéâèùèìè çíà÷åííÿìè äëÿ
ïðèäîííèõ ðèá — ëèíà òà êàðàñÿ ñð³áëÿñòîãî, à íàéíèæ÷èìè — äëÿ âåð-
õîâêè, ùî ìåøêàº ó ïîâåðõíåâîìó øàð³ âîäè (ðèñ. 3). Ó 2021 ð. çàãàëüíà
ïîòóæí³ñòü ïîãëèíåíî¿ äîçè äëÿ ðèá îç. Àçáó÷èí ñòàíîâèëà 32,7—111,3 (â
ñåðåäíüîìó 71,1) ìêÃð/ãîä, ç àíàëîã³÷íèìè ÿê ³ â 2014 ð. âèäîâèìè îñîá-
ëèâîñòÿìè ôîðìóâàííÿ äîçîâîãî íàâàíòàæåííÿ. Òàêèì ÷èíîì, ïîð³âíÿ-
íî ç 2014 ð. çàãàëüíà ïîòóæí³ñòü ïîãëèíåíî¿ äîçè äëÿ ðèá â îçåð³ çðîñëà â
ñåðåäíüîìó â 1,4 ðàçà.

Ñë³ä çàçíà÷èòè, ùî äîçîâå íàâàíòàæåííÿ, ÿêå îòðèìóþòü ðèáè â³ä
çîâí³øíüîãî îïðîì³íåííÿ, ñòàíîâèòü ïåðåâàæàþ÷ó ÷àñòêó â çàãàëüí³é ïî-
òóæíîñò³ ïîãëèíåíî¿ äîçè äëÿ ³õò³îôàóíè ÂÎ òà îç. Àçáó÷èí, ³ îñîáëèâî öå
ñòîñóºòüñÿ ðèá, ùî âåäóòü ïðèäîííèé ñïîñ³á æèòòÿ. Òàê, äî çíèæåííÿ
ð³âíÿ âîäè ÷àñòêà, ÿêà ïðèïàäàëà íà çîâí³øíº îïðîì³íåííÿ ðèá ó ÂÎ òà
îç. Àçáó÷èí, áóëà ó ìåæàõ â³äïîâ³äíî 90—98 % (â ñåðåäíüîìó 95 %) òà
92—96 % (â ñåðåäíüîìó 94 %). Ó 2021 ð., ó çâ’ÿçêó ç ïåâíèì ï³äâèùåííÿì
âíóòð³øíüî¿ äîçè îïðîì³íåííÿ, âíåñîê çîâí³øíüîãî îïðîì³íåííÿ ó ÂÎ
çìåíøèâñÿ â ñåðåäíüîìó äî 93 %, à â îç. Àçáó÷èí — äî 83 %.

ßêùî ðîçãëÿíóòè äèíàì³êó ïîòóæíîñò³ âíóòð³øíüî¿ äîçè îïðîì³íå-
ííÿ ðèá ÂÎ çà ðàõóíîê ³íêîðïîðîâàíèõ ðàä³îíóêë³ä³â, ìîæíà ïîáà÷èòè
ñóòòºâå çðîñòàííÿ äîçîâîãî íàâàíòàæåííÿ, îáóìîâëåíîãî 90Sr, îñîáëèâî ó
ìèðíèõ âèä³â ðèá. Òàê, ó 2021 ð. äëÿ êàðàñÿ ñð³áëÿñòîãî ³ êðàñíîï³ðêè äîçà
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Ðèñ. 2. Ñåðåäí³ çíà÷åííÿ çàãàëüíî¿ ïîòóæíîñò³ ïîãëèíåíî¿ äîçè äëÿ ðèá ÂÎ, îáóìîâ-
ëåíî¿ âíóòð³øí³ì (1) òà çîâí³øí³ì (2) îïðîì³íåííÿì ó 2014 òà 2021 ðð.



âíóòð³øíüîãî îïðîì³íåííÿ â³ä 90Sr çðîñëà â ñåðåäíüîìó â 7 ðàç³â ïîð³âíÿ-
íî ç 2014 ð. Äëÿ îêóíÿ ³ âåðõîâîäêè ö³ âåëè÷èíè áóëè äåùî ìåíøèìè —
â³äïîâ³äíî 2,4 ³ 1,4 ðàçà (ðèñ. 4). Ùî ñòîñóºòüñÿ 137Cs, òî ó 2021 ð. ñôîðìî-
âàíà ðàä³îíóêë³äîì äîçà îïðîì³íåííÿ çìåíøèëàñü ïîð³âíÿíî ç ïåð³îäîì
äî çíèæåííÿ ð³âíÿ âîäè ó ÂÎ äëÿ âñ³õ äîñë³äæåíèõ âèä³â ðèá. Öå ïîâ’ÿçà-
íî ç òåíäåíö³ºþ çìåíøåííÿ îá’ºìíî¿ àêòèâíîñò³ 137Cs ó âîä³ ï³ñëÿ àâàð³¿ íà
×ÀÅÑ, ÿêà çáåð³ãàºòüñÿ ï³ñëÿ çíèæåííÿ ð³âíÿ âîäè òà îáóìîâëåíà âêðàé
íèçüêîþ ì³ãðàö³éíîþ àêòèâí³ñòþ ðàä³îíóêë³äà ïðè ïåðåõîä³ ç äîííèõ
â³äêëàä³â òà ´ðóíò³â ó âîäó.

Çàãàëîì, âíóòð³øíÿ äîçà îïðîì³íåííÿ äëÿ äîñë³äæåíèõ âèä³â ðèá ÂÎ
çðîñëà äëÿ êðàñíîï³ðêè ó 3,5 ðàçà, äëÿ êàðàñÿ ñð³áëÿñòîãî — ó 2 ðàçè, äëÿ
îêóíÿ — ó 1,2 ðàçà. Äëÿ âåðõîâîäêè öåé ïîêàçíèê çàëèøèâñÿ ïðàêòè÷íî
íåçì³ííèì â ðåçóëüòàò³ çíèæåííÿ äîçè â³ä ³íêîðïîðîâàíîãî 137Cs.

Äëÿ ðèá îç. Àçáó÷èí â³äáóëîñü ³ñòîòíå çá³ëüøåííÿ ïîòóæíîñò³ ïîãëè-
íåíî¿ âíóòð³øíüî¿ äîçè ñòàíîì íà 2021 ð. Òàê, äëÿ ëèíà, êàðàñÿ, ùóêè òà
âåðõîâêè äîçà âíóòð³øíüîãî îïðîì³íåííÿ çðîñëà â³äïîâ³äíî ó 3,4, 3,6, 4,3
òà 9,3 ðàçè (ðèñ. 5). Öå çðîñòàííÿ â³äáóëîñÿ çà ðàõóíîê ï³äâèùåíîãî íàêî-
ïè÷åííÿ 90Sr ó ê³ñòêîâèõ òêàíèíàõ.

Ïðèâåðòàº óâàãó òîé ôàêò, ùî çðîñòàííÿ îá’ºìíî¿ àêòèâíîñò³ 90Sr ó
âîä³ ÂÎ ìàéæå ó 3 ðàçè ïðèçâåëî äî çá³ëüøåííÿ ïîòóæíîñò³ äîçè îï-
ðîì³íåííÿ äëÿ ðèá çà ðàõóíîê 90Sr â³ä 1,4 äî 7,3, â ñåðåäíüîìó — ó 4,5 ðàçà.
Â îç. Àçáó÷èí çðîñòàííÿ îá’ºìíî¿ àêòèâíîñò³ 90Sr ó âîä³ ó 14 ðàç³â ïðèçâå-
ëî äî çðîñòàííÿ ïîòóæíîñò³ äîçè îïðîì³íåííÿ äëÿ ðèá çà ðàõóíîê 90Sr â³ä
3,9 äî 15,3, â ñåðåäíüîìó — ó 7,5 ðàçà. ² õî÷à âèäîâèé ñêëàä äîñë³äæåíèõ
ðèá ó âîäîéìàõ ³ñòîòíî â³äð³çíÿâñÿ, ã³ïîòåòè÷íî ³ñíóþòü ïåâí³ âèäè, ÿê³
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Ðèñ. 3. Ñåðåäí³ çíà÷åííÿ çàãàëüíî¿ ïîòóæíîñò³ ïîãëèíåíî¿ äîçè äëÿ ðèá îç. Àçáó÷èí,
îáóìîâëåíî¿ âíóòð³øí³ì (1) òà çîâí³øí³ì (2) îïðîì³íåííÿì ó 2014 òà 2021 ðð.



íàêîïè÷óþòü 90Sr ïðîïîðö³éíî äî ï³äâèùåííÿ âì³ñòó ðàä³îíóêë³äà ó âîä³,

ùî â³äáèâàºòüñÿ ³ íà ôîðìóâàíí³ äîçè îïðîì³íåííÿ. Çâ³ñíî, â óìîâàõ ïðè-

ðîäíèõ âîäîéì íà ³íòåíñèâí³ñòü íàêîïè÷åííÿ ðàä³îíóêë³äà âïëèâàº íèç-

êà ÷èííèê³â, ïî÷èíàþ÷è â³ä ã³äðîõ³ì³÷íèõ ïîêàçíèê³â âîäíîãî ñåðåäîâè-

ùà ³ çàê³í÷óþ÷è îñîáëèâîñòÿìè æèâëåííÿ òîãî ÷è ³íøîãî âèäó â óìîâàõ

ð³çíèõ âîäíèõ åêîñèñòåì. Òîìó îäèí ³ òîé ñàìèé âèä íå ìîæå ñëóãóâàòè
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Ðèñ. 4. Ñåðåäí³ çíà÷åííÿ ïîòóæíîñò³ âíóòð³øíüî¿ ïîãëèíåíî¿ äîçè äëÿ ðèá ÂÎ
×ÀÅÑ, îáóìîâëåíî¿ 90Sr (1) ³ 137Cs (2) ó 2014 òà 2021 ðð.

Ðèñ. 5. Ñåðåäí³ çíà÷åííÿ ïîòóæíîñò³ âíóòð³øíüî¿ ïîãëèíåíî¿ äîçè äëÿ ðèá îç. Àçáó-
÷èí, îáóìîâëåíî¿ 90Sr (1) ³ 137Cs (2) ó 2014 òà 2021 ðð.



³íäèêàòîðîì ï³äâèùåííÿ 90Sr ó âîä³ â óìîâàõ ðàä³àö³éíîãî çàáðóäíåííÿ
âîäîéì.

Äèíàì³êà ïîòóæíîñò³ âíóòð³øíüî¿ ïîãëèíåíî¿ äîçè ó êðàñíîï³ðêè ç
ÂÎ çà ðàõóíîê 137Cs óïðîäîâæ âñ³õ ðîê³â â³ä ïî÷àòêó çíèæåííÿ ð³âíÿ âîäè,
ÿê ³ îá’ºìíà àêòèâí³ñòü ðàä³îíóêë³äó ó âîä³, çàëèøàëàñÿ ïðàêòè÷íî íå-
çì³ííîþ. Âåëè÷èíà ïîòóæíîñò³ äîçè îïðîì³íåííÿ çà ðàõóíîê 90Sr ïî÷àëà
äîñèòü øâèäêî çðîñòàòè ïî÷èíàþ÷è ç 2017 ð. ³, äîñÿãíóâøè ìàêñèìàëü-
íèõ çíà÷åíü ó 2019 ð., âèéøëà íà ïåâíèé ð³âåíü, ÿêèé ìàº òåíäåíö³þ äî
çíèæåííÿ, àëå çíà÷åííÿ 2020 ³ 2021 ðð. çíàõîäÿòüñÿ â ìåæàõ ïîõèáêè
âèì³ðþâàíü (ðèñ. 6). Àíàëîã³÷íó òåíäåíö³þ ìàº äèíàì³êà îá’ºìíî¿ àêòèâ-
íîñò³ 90Sr ó âîä³, õî÷à äîñòîâ³ðíå çðîñòàííÿ öüîãî ïîêàçíèêà ïî÷àëîñÿ íà
ð³ê ðàí³øå.

Âåëè÷èíà ïîòóæíîñò³ ïîãëèíåíî¿ äîçè âíóòð³øíüîãî îïðîì³íåííÿ çà
ðàõóíîê 137Cs ó îêóíÿ ç ÂÎ âïðîäîâæ 2014—2021 ðð. âèÿâèëàñÿ á³ëüø äè-
íàì³÷íîþ íåçâàæàþ÷è íà ïîð³âíÿíî ñòàá³ëüí³ ïîêàçíèêè îá’ºìíî¿ àêòèâ-
íîñò³ ðàä³îíóêë³äà ó âîä³. Òàê, ÿêùî ïðîòÿãîì 2014—2019 ðð. çíà÷åííÿ
äîçè âíóòð³øíüîãî îïðîì³íåííÿ â³ä 137Cs êîëèâàëèñü ó ìåæàõ ïîõèáêè
âèì³ðþâàíü, òî ó 2020, 2021 ðð. öåé ïîêàçíèê çíèçèâñÿ ó ñåðåäíüîìó â 1,7
ðàçà (ðèñ. 7). Ùîäî äîçè, îáóìîâëåíîþ ³íêîðïîðîâàíèì 90Sr, òî ïî÷èíàþ-
÷è âæå ç 2015 ð. âîíà ïî÷àëà çðîñòàòè, ³ öÿ òåíäåíö³ÿ çáåð³ãàëàñü äî 2021 ð.
âêëþ÷íî, ïåðåâèùèâøè öåé ïîêàçíèê äëÿ 2014 ð. á³ëüø í³æ ó 7 ðàç³â, à òà-
êîæ ïîòóæí³ñòü âíóòð³øíüî¿ äîçè â³ä 137Cs.
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Ðèñ. 6. Äèíàì³êà ïîòóæíîñò³ ïîãëèíåíî¿ äîçè âíóòð³øíüîãî îïðîì³íåííÿ êðàñíî-
ï³ðêè òà îá’ºìíî¿ àêòèâíîñò³ ðàä³îíóêë³ä³â ó âîä³ ÂÎ ×ÀÅÑ óïðîäîâæ 2014—2021 ðð.:
1 — 90Sr (äîçà); 2 — 137Cs (äîçà); 3 — 90Sr (âîäà); 4 — 137Cs (âîäà)



Àíàë³ç êîðåëÿö³éíèõ çâ’ÿçê³â ì³æ êîíöåíòðàö³ºþ ðàä³îíóêë³ä³â ó âîä³
òà ïîòóæí³ñòþ ïîãëèíåíî¿ äîçè âíóòð³øíüîãî îïðîì³íåííÿ ñâ³ä÷èòü ïðî
âèñîêó çàëåæí³ñòü ïîêàçíèêà âíóòð³øíüîãî äîçîâîãî íàâàíòàæåííÿ â³ä
îá’ºìíî¿ àêòèâíîñò³ 90Sr ó âîä³, ÿê äëÿ êðàñíîï³ðêè (R = 0,92), òàê ³ äëÿ îêó-
íÿ (R = 0,90) (ðèñ. 8, à, â). Âèñîê³ çíà÷åííÿ êîåô³ö³ºíòà êîðåëÿö³¿ äëÿ öèõ
ïîêàçíèê³â ñâ³ä÷àòü ïðî ïåðåâàæàþ÷å íàäõîäæåííÿ ðàä³îíóêë³äó áåçïî-
ñåðåäíüî ç âîäè äî îðãàí³çìó ðèáè ÷åðåç çÿáðîâ³ òêàíèíè òà øê³ðí³ ïî-
êðèâè. Ïðîòå ïðèïóñêàºòüñÿ, ùî äëÿ êðàñíîï³ðêè, ó êîðìîâîìó ðàö³îí³
ÿêî¿ çíà÷íó ÷àñòêó çàéìàþòü íèæ÷³ ðîñëèíè, ÿêèì ïðèòàìàíí³ âèñîê³
êîåô³ö³ºíòè êîíöåíòðóâàííÿ ðàä³îíóêë³ä³â, íàäõîäæåííÿ 90Sr äî îðãà-
í³çìó â³äáóâàºòüñÿ òàêîæ ³ç îá’ºêòàìè æèâëåííÿ, äå ðàä³îíóêë³ä çíàõîäè-
òüñÿ ó ôîðìàõ, ùî ëåãêî çàñâîþþòüñÿ. Ïðî öå ñâ³ä÷àòü ³ âèñîêèé ð³âåíü
âíóòð³øíüîãî äîçîâîãî íàâàíòàæåííÿ äëÿ êðàñíîï³ðêè çà ðàõóíîê 90Sr,
ùî â ñåðåäíüîìó ó 2,5 ðàçà âèùèé çà àíàëîã³÷íèé ïîêàçíèê äëÿ îêóíÿ.
Íàäõîäæåííÿ 90Sr ç êîðìîâèìè îá’ºêòàìè äî îðãàí³çìó õèæèõ âèä³â â³ä-
áóâàºòüñÿ ïåðåâàæíî ç ê³ñòêîâèìè òêàíèíàìè ðèá-æåðòâ, ùî ïîãàíî ïå-
ðåòðàâëþþòüñÿ, òîìó çàñâîºííÿ öüîãî ðàä³îíóêë³äó â³äáóâàºòüñÿ ç ìåí-
øîþ åôåêòèâí³ñòþ.

Íàäõîäæåííÿ äî îðãàí³çìó ðèá 137Cs â³äáóâàºòüñÿ ïåðåâàæíî ïåðîðà-
ëüíèì øëÿõîì — ç êîðìîâèìè îá’ºêòàìè, òîìó íèçüêà êîðåëÿö³ÿ ì³æ
êîíöåíòðàö³ºþ ðàä³îíóêë³äó ó âîä³ òà ïîòóæí³ñòþ ïîãëèíåíî¿ äîçè âíóò-
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Ðèñ. 7. Äèíàì³êà ïîòóæíîñò³ ïîãëèíåíî¿ äîçè âíóòð³øíüîãî îïðîì³íåííÿ îêóíÿ òà
îá’ºìíî¿ àêòèâíîñò³ ðàä³îíóêë³ä³â ó âîä³ ÂÎ ×ÀÅÑ óïðîäîâæ 2014—2021 ðð.: 1 — 90Sr
(äîçà); 2 — 137Cs (äîçà); 3 — 90Sr (âîäà); 4 — 137Cs (âîäà)



ð³øíüîãî îïðîì³íåííÿ äëÿ êðàñíîï³ðêè òà ¿¿ â³äñóòí³ñòü äëÿ îêóíÿ (ðèñ. 8,
á, ã), éìîâ³ðíî, ìîæå ñâ³ä÷èòè ïðî øèðîêèé ñïåêòð îá’ºêò³â æèâëåííÿ,
ÿêèì ïðèòàìàíí³ ð³çí³ ð³âí³ íàêîïè÷åííÿ ðàä³îíóêë³äà.

Ðîçðàõóíêàìè âñòàíîâëåíî, ùî óïðîäîâæ 2014—2021 ðð. ï³äâèùåííÿ
ïèòîìî¿ àêòèâíîñò³ 90Sr ó âîä³ ÂÎ íà 1 Áê/ë ïðèçâåëî äî ï³äâèùåííÿ ïî-
òóæíîñò³ âíóòð³øíüî¿ äîçè îïðîì³íåííÿ äëÿ «ìèðíèõ» ðèá â ñåðåäíüîìó
íà 0,26, à äëÿ õèæèõ ðèá — â ñåðåäíüîìó íà 0,07 ìêÃð/ãîä.

Ïðèïóñêàºòüñÿ, ùî çá³ëüøåííÿ êîíöåíòðàö³¿ 90Sr ó âîä³ äîñë³äæåíèõ
âîäîéì ó ðåçóëüòàò³ çíèæåííÿ ð³âíÿ ÂÎ ×ÀÅÑ, ç ïîäàëüøèì íàêîïè÷åí-
íÿì âîäíîþ á³îòîþ ³ çðîñòàííÿì ïîòóæíîñò³ äîçè âíóòð³øíüîãî îïðî-
ì³íåííÿ ñïðè÷èíèëè äâà îñíîâíèõ ÷èííèêà. Ïåðøèé — ð³çêå ïîðóøåííÿ
ñòàíó äèíàì³÷íî¿ ð³âíîâàãè ïðè ïåðåõîä³ 90Sr ç äîííèõ â³äêëàä³â ó âîäó,
ÿêå ç ïåâíèìè êîëèâàííÿìè çáåð³ãàëîñÿ íà îäíîìó ð³âí³ âïðîäîâæ îñòàí-
í³õ äâîõ äåñÿòèð³÷ ÿê ó ÂÎ, òàê ³ â îç. Àçáó÷èí. Òîìó çíèæåííÿ ð³âíÿ âîäè
â îáîõ âîäîéìàõ, çìåíøåííÿ ¿õíüîãî îá’ºìó òà ³íòåíñèâíîñò³ ô³ëüòðàö³¿
âîäíèõ ìàñ ÷åðåç îãîðîäæóâàëüí³ äàìáè ñïðè÷èíèëè çðîñòàííÿ êîíöåíò-
ðàö³¿ ðàä³îíóêë³äó ó âîä³, ÿêèé òðèâàëèé ÷àñ ó ïåâíîìó îáñÿç³ íàäõîäèòü ç
äîííèõ â³äêëàä³â. Éìîâ³ðíèì äðóãèì ÷èííèêîì º íàäõîäæåííÿ äî âî-
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Ðèñ. 8. Êîðåëÿö³éíèé çâ’ÿçîê ì³æ îá’ºìíîþ àêòèâí³ñòþ ðàä³îíóêë³ä³â ó âîä³ òà ïî-
òóæí³ñòþ ïîãëèíåíî¿ äîçè âíóòð³øíüîãî îïðîì³íåííÿ: à — äëÿ 90Sr ó êðàñíîï³ðêè; á
— äëÿ 137Cs ó êðàñíîï³ðêè; â — äëÿ 90Sr ó îêóíÿ; ã — äëÿ 137Cs ó îêóíÿ



äîéì ìîá³ëüíèõ á³îëîã³÷íî-äîñòóïíèõ ôîðì 90Sr ç îñóøåíèõ òåðèòîð³é. Ó
âèïàäêó îç. Àçáó÷èí — öå â³äíîñíî çíà÷í³ ïëîù³ âîäîçáîðó ç âèñîêîþ
ù³ëüí³ñòþ ðàä³îíóêë³äíîãî çàáðóäíåííÿ. Âî÷åâèäü, öå ³ ïîÿñíþº çíà÷íå
çðîñòàííÿ êîíöåíòðàö³¿ 90Sr ó âîä³ îçåðà ïîð³âíÿíî ç ÂÎ ×ÀÅÑ.

Íàóêîâèì êîì³òåòîì ç ä³¿ àòîìíî¿ ðàä³àö³¿ ÎÎÍ (UNSCEAR) òà íåçà-
ëåæíîþ íåóðÿäîâîþ îðãàí³çàö³ºþ Ì³æíàðîäíîþ êîì³ñ³ºþ ç ðàä³îëîã³÷-
íîãî çàõèñòó (ICRP) çàïðîïîíîâàíî ÿê áåçïå÷íèé ð³âåíü ðàä³àö³éíîãî
âïëèâó íà á³îòó âèêîðèñòîâóâàòè çíà÷åííÿ ïîòóæíîñò³ ïîãëèíåíî¿ äîçè â
ä³àïàçîí³ 40—400 ìêÃð/ãîä [16, 24, 25]. Ïðè öüîìó áåçïå÷íèì ãðàíè÷íèì
ð³âíåì äëÿ õðåáåòíèõ òâàðèí ïðèéíÿòî çíà÷åííÿ äîçîâîãî íàâàíòàæåííÿ
ó 40 ìêÃð/ãîä. Âîäíî÷àñ ó ðàìêàõ ïðîºêòó ªâðîïåéñüêî¿ êîì³ñ³¿ «PRO-
TECT» (Protection of the Environment from Ionising Radiation in a Regulato-
ry Context) âåëè÷èíó áåçïå÷íîãî ïîðîãà îïðîì³íåííÿ á³îòè îö³íèëè ìå-
òîäîì àíàë³çó «ðîçïîä³ëó ÷óòëèâîñò³ âèä³â» (SSD — species sensitivity dist-
ribution) [9]. Çàñòîñóâàííÿ öüîãî ìåòîäó äîçâîëèëî âèçíà÷èòè íèæíþ
ìåæó áåçïå÷íîãî õðîí³÷íîãî îïðîì³íåííÿ á³îòè (õðåáåòí³, ðîñëèíè òà
áåçõðåáåòí³) íà ð³âí³ 10 ìêÃð/ãîä. ßê ñêðèí³íãîâó ïîòóæí³ñòü ïîãëèíåíî¿
äîçè äëÿ õðåáåòíèõ òâàðèí áóëî ðåêîìåíäîâàíî âåëè÷èíó 2 ìêÃð/ãîä, ÿêó
ïðèçíà÷åíî äëÿ ïåðâèííî¿ îö³íêè ð³âíÿ áåçïåêè á³îòè. Òàêèì ÷èíîì,
ÿêùî ïîòóæí³ñòü ïîãëèíåíî¿ äîçè äëÿ ðåôåðåíòíèõ ïðåäñòàâíèê³â ³õò³î-
öåíîçó íå ïåðåâèùóº ñêðèí³íãîâîãî ð³âíÿ, òî ðàä³àö³éíà ñèòóàö³ÿ º çà-
â³äîìî áåçïå÷íîþ ³ íå âèìàãàº ïîäàëüøîãî ðîçãëÿäó.

Çàðåºñòðîâàí³ ñó÷àñí³ ð³âí³ çàãàëüíî¿ ïîòóæíîñò³ ïîãëèíåíî¿ äîçè
äëÿ âñ³õ äîñë³äæåíèõ ðèá ó ÂÎ ×ÀÅÑ òà îç. Àçáó÷èí çíà÷íî ïåðåâèùóþòü
ñêðèí³íãîâó äîçó ó 2 ìêÃð/ãîä ³ ìàéæå äëÿ âñ³õ âèä³â ç îáîõ âîäîéì ïåðå-
âèùóþòü ðåêîìåíäîâàíèé â ðàìêàõ ïðîºêòó «PROTECT» áåçïå÷íèé ð³-
âåíü ó 10 ìêÃð/ãîä. Â îñòàííüîìó âèïàäêó ºäèíèì âèêëþ÷åííÿì áóëà âåð-
õîâîäêà ç ÂÎ, äëÿ ÿêî¿ çàãàëüíà ïîòóæí³ñòü äîçè ñòàíîâèëà áëèçüêî
6 ìêÃð/ãîä. Áåçïå÷íèé ãðàíè÷íèé ð³âåíü äîçîâîãî íàâàíòàæåííÿ ó
40 ìêÃð/ãîä, ðåêîìåíäîâàíèé UNSCEAR òà ICRP äëÿ õðåáåòíèõ òâàðèí,
çíà÷íî ïåðåâèùåíèé äëÿ ïðèäîííèõ âèä³â ðèá òà ùóêè ç îç. Àçáó÷èí.

Âèñíîâêè

Çíèæåííÿ ð³âíÿ âîäè ó ÂÎ ×ÀÅÑ òà îç. Àçáó÷èí óïðîäîâæ 2015—
2018 ðð. ïðèçâåëî äî ïîðóøåííÿ ñòàíó äèíàì³÷íî¿ ð³âíîâàãè (ÿêèé çáå-
ð³ãàâñÿ ïðèíàéìí³ âïðîäîâæ äâîõ äåñÿòèð³÷, àæ äî ê³íöÿ 2014 ð.) ùîäî
ïåðåõîäó ìîá³ëüíèõ ôîðì ðàä³îíóêë³ä³â (ó ïåðøó ÷åðãó 90Sr) ç äîííèõ
â³äêëàä³â ó âîäó òà ¿õíüîãî âèíîñó çà ðàõóíîê ã³äðàâë³÷íîãî çâ’ÿçêó òà
ô³ëüòðàö³¿ êð³çü îãîðîäæóâàëüí³ äàìáè äî ð. Ïðèï’ÿò³. Ïðèïóñêàºòüñÿ, ùî
çì³íè ð³âíîâàæíîãî ñòàíó ÷åðåç çìåíøåííÿ îá’ºìó âîäíèõ ìàñ, ç îäíîãî
áîêó, à òàêîæ íàäõîäæåííÿ äî âîäîéì ìîá³ëüíèõ á³îëîã³÷íî-äîñòóïíèõ
ôîðì 90Sr ³ç äîííèõ â³äêëàä³â, ÿê³ îïèíèëèñü íà îñóøåíèõ òåðèòîð³ÿõ, — ç
³íøîãî, ñïðè÷èíèëè çðîñòàííÿ îá’ºìíî¿ àêòèâíîñò³ ðàä³îíóêë³äó ó âîä³
äîñë³äæåíèõ âîäîéì òà ï³äâèùåííÿ éîãî íàêîïè÷åííÿ âîäíîþ á³îòîþ.

Ñåðåäíüîð³÷íà îá’ºìíà àêòèâí³ñòü 90Sr ó âîä³ ï³âí³÷íî-çàõ³äíî¿ ÷àñòè-
íè êîëèøíüî¿ àêâàòîð³¿ ÂÎ ×ÀÅÑ çðîñëà âïðîäîâæ 2015—2021 ðð. ìàéæå
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ó 3 ðàçè — ç 1,6 äî 4,3 Áê/ë, à â îç. Àçáó÷èí — á³ëüø í³æ ó 14 ðàç³â — ç 29 äî
410 Áê/ë. Äèíàì³êà îá’ºìíî¿ àêòèâíîñò³ 137Cs ó âîä³ äîñë³äæåíèõ âîäîéì
çáåð³ãàëà òåíäåíö³þ ïîñòóïîâîãî çíèæåííÿ, çàëèøàþ÷èñü ó ìåæàõ 1,1—
1,4 Áê/ë ó ÂÎ òà 4,7—6,9 Áê/ë â îç. Àçáó÷èí.

Âåëè÷èíà çàãàëüíî¿ ïîòóæíîñò³ ïîãëèíåíî¿ äîçè äëÿ ðèá ÂÎ ×ÀÅÑ
â³ä âñ³õ äæåðåë îïðîì³íåííÿ äî çíèæåííÿ ð³âíÿ âîäè çíàõîäèëàñü ó ìå-
æàõ 5,9—18,9 (â ñåðåäíüîìó 11,7) ìêÃð/ãîä. Íàéâèùó äîçó îïðîì³íåííÿ
îòðèìóâàâ ïðèäîííèé âèä — êàðàñü ñð³áëÿñòèé — çà ðàõóíîê çîâí³øíüî-
ãî îïðîì³íåííÿ â³ä ðàä³îíóêë³ä³â, äåïîíîâàíèõ ó äîííèõ â³äêëàäàõ, à íàé-
ìåíøó — âèä, ùî ìåøêàº ïåðåâàæíî ó ïîâåðõíåâîìó øàð³ âîäíî¿ òîâù³
— âåðõîâîäêà. Îñê³ëüêè ïåðåâàæàþ÷ó ÷àñòèíó çàãàëüíîãî äîçîâîãî íà-
âàíòàæåííÿ ñêëàäàº çîâí³øíº îïðîì³íåííÿ, âåëè÷èíà ÿêîãî çì³íèëàñü
íåñóòòºâî, òî ó 2021 ð. çàãàëüíà ïîòóæí³ñòü ïîãëèíåíî¿ äîçè äëÿ ðèá ÂÎ
ñòàíîâèëà 6,0—19,3 (â ñåðåäíüîìó 12,0) ìêÃð/ãîä, ùî ñâ³ä÷èòü ïðî ¿¿ íå-
çíà÷íå çðîñòàííÿ âïðîäîâæ çíèæåííÿ ð³âíÿ âîäè.

Â îç. Àçáó÷èí, âíàñë³äîê çíà÷íîãî (ó 14 ðàç³â) ï³äâèùåííÿ îá’ºìíî¿
àêòèâíîñò³ 90Sr ó âîä³, à òàêîæ çàì³ùåííÿ ë³òîðàëüíèõ ³ ñóáë³òîðàëüíèõ
çîí âîäîéìè, ÿê³ îïèíèëèñü íà îñóøåí³é òåðèòîð³¿, íà ä³ëÿíêè äîííîãî
ëîæà ³ç çíà÷íî âèùèìè ð³âíÿìè ðàä³îíóêë³äíîãî çàáðóäíåííÿ, çðîñòàííÿ
çàãàëüíî¿ ïîòóæíîñò³ ïîãëèíåíî¿ äîçè áóëî ñóòòºâ³øèì ³ â³äáóëîñÿ çà ðà-
õóíîê ï³äâèùåííÿ ÿê âíóòð³øíüî¿, òàê ³ çîâí³øíüî¿ äîçè îïðîì³íåííÿ.
Òàê, ÿêùî ó 2014 ð. äîçîâå íàâàíòàæåííÿ äëÿ äîñë³äæåíèõ âèä³â ðèá â³ä
âñ³õ äæåðåë îïðîì³íåííÿ ðåºñòðóâàëè â ìåæàõ 15,7—89,6 (â ñåðåäíüîìó
51,0) ìêÃð/ãîä, òî ó 2021 ð. öåé ïîêàçíèê çá³ëüøèâñÿ â ñåðåäíüîìó â 1,4
ðàçà ³ ñòàíîâèâ 32,7—111,3 (â ñåðåäíüîìó 71,1) ìêÃð/ãîä. Íàéâèù³ äîçè
îïðîì³íåííÿ îòðèìóþòü ïðèäîíí³ âèäè — ëèí òà êàðàñü ñð³áëÿñòèé, à
íàéìåíø³ — ïåëàã³÷íà âåðõîâêà.

Ñåðåä çàðåºñòðîâàíèõ íà äàíîìó åòàï³ ðàä³îåêîëîã³÷íèõ íàñë³äê³â
çíèæåííÿ ð³âíÿ âîäè â³äì³÷åíå çðîñòàííÿ ð³âí³â çîâí³øíüîãî îïðîì³íå-
ííÿ ó ë³òîðàëüíèõ ³ ñóáë³òîðàëüíèõ çîíàõ îç. Àçáó÷èí, à òàêîæ ï³äâèùåí-
íÿ îá’ºìíî¿ àêòèâíîñò³ 90Sr ó âîä³ òà éîãî íàêîïè÷åííÿ ïðåäñòàâíèêàìè
³õò³îôàóíè â îáîõ äîñë³äæåíèõ âîäîéìàõ. Îñòàííº ïðèçâåëî ó 2021 ð. äî
ñóòòºâîãî çá³ëüøåííÿ ïîòóæíîñò³ ïîãëèíåíî¿ äîçè âíóòð³øíüîãî îïðî-
ì³íåííÿ: äëÿ ðèá ÂÎ ×ÀÅÑ — â ñåðåäíüîìó ó 4,5 ðàçà, à äëÿ ðèá îç. Àçáó-
÷èí — â ñåðåäíüîìó ó 7,5 ðàçà ïîð³âíÿíî ç ïåð³îäîì, ÿêèé ïåðåäóâàâ ïî-
÷àòêó çíèæåííÿ ð³âíÿ âîäè íàïðèê³íö³ 2014 ð. Ñåðåä äîñë³äæåíèõ íàìè
âèä³â ðèá ó ÂÎ íàéâèù³ ïîêàçíèêè çðîñòàííÿ äîçè âíóòð³øíüîãî îïðî-
ì³íåííÿ çàðåºñòðîâàíî ó êàðàñÿ ñð³áëÿñòîãî (7,3 ðàçà) ³ êðàñíîï³ðêè
(6,8 ðàçà), à íàéíèæ÷³ — ó âåðõîâîäêè (1,4 ðàçà). Äëÿ ðèá îç. Àçáó÷èí âè-
äîì ç íàéâèùèì ïîêàçíèêîì çðîñòàííÿ äîçîâîãî íàâàíòàæåííÿ áóëà âåð-
õîâêà (9,3 ðàçà), à ç íàéìåíøèì — ëèí (3,4 ðàçà).

Çàðåºñòðîâàí³ ñó÷àñí³ ð³âí³ çàãàëüíî¿ ïîòóæíîñò³ ïîãëèíåíî¿ äîçè
äëÿ âñ³õ äîñë³äæåíèõ ðèá ó ÂÎ ×ÀÅÑ òà îç. Àçáó÷èí çíà÷íî ïåðåâèùóþòü
ñêðèí³íãîâó äîçó ó 2 ìêÃð/ãîä ³ ìàéæå äëÿ âñ³õ âèä³â ç îáîõ âîäîéì ïåðå-
âèùóþòü áåçïå÷íèé ð³âåíü ó 10 ìêÃð/ãîä, ðåêîìåíäîâàíèé â ðàìêàõ
ïðîºêòó ªâðîïåéñüêî¿ êîì³ñ³¿ «PROTECT». Ãðàíè÷íèé ð³âåíü äîçîâîãî
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íàâàíòàæåííÿ ó 40 ìêÃð/ãîä, ðåêîìåíäîâàíèé Íàóêîâèì êîì³òåòîì ç ä³¿

àòîìíî¿ ðàä³àö³¿ ÎÎÍ òà Ì³æíàðîäíîþ êîì³ñ³ºþ ç ðàä³îëîã³÷íîãî çàõèñòó

äëÿ õðåáåòíèõ òâàðèí, ïåðåâèùåíèé äëÿ êàðàñÿ ñð³áëÿñòîãî, ëèíà òà ùó-

êè ç îç. Àçáó÷èí.

Ñïèñîê âèêîðèñòàíî¿ ë³òåðàòóðè

1. Ãóäêîâ Ä.È., Äåðåâåö Â.Â., Çóá Ë.Í. è äð. Ðàñïðåäåëåíèå ðàäèîíóêëèäîâ ïî
îñíîâíûì êîìïîíåíòàì îçåðíûõ ýêîñèñòåì çîíû îò÷óæäåíèÿ ×åðíîáûëüñêîé ÀÝÑ.
Ðàäèàöèîííàÿ áèîëîãèÿ. Ðàäèîýêîëîãèÿ. 2005. Ò. 45, ¹ 3. Ñ. 271—280.

2. Ãóäêîâ Ä.È., Êàãëÿí À.Å., Êèðååâ Ñ.È. è äð. Îñíîâíûå äîçîîáðàçóþùèå ðàäèî-
íóêëèäû â ðûáå çîíû îò÷óæäåíèÿ ×åðíîáûëüñêîé ÀÝÑ. Òàì æå. 2008. Ò. 48, ¹ 1.
Ñ. 48—58.

3. Êàãëÿí Î.ª., Ãóäêîâ Ä.²., Ê³ðººâ Ñ.². òà ³í. Äèíàì³êà ïèòîìî¿ àêòèâíîñò³ 90Sr òà
137Cs â ïðåäñòàâíèêàõ ³õò³îôàóíè âîäîéì ×îðíîáèëüñüêî¿ çîíè â³ä÷óæåííÿ. ßäåðíà
ô³çèêà òà åíåðãåòèêà. 2021. Ò. 22, ¹ 1. Ñ. 62—73.

4. Êàãëÿí À.Å., Ãóäêîâ Ä.È., Këåíóñ Â.Ã. è äð. Ðàäèîíóêëèäû â àáîðèãåííèõ âèäàõ
ðûá ×åðíîáûëüñêîé çîíû îò÷óæäåíèÿ. Òàì ñàìî. 2012. Ò. 13, ¹ 3. Ñ. 306—315.

5. Êóçüìåíêî Ì.²., Ãóäêîâ Ä.²., Ê³ðººâ Ñ.². òà ³í. Òåõíîãåíí³ ðàä³îíóêë³äè ó
ïð³ñíîâîäíèõ åêîñèñòåìàõ. Êè¿â : Íàóê. äóìêà, 2010. 262 ñ.

6. Ìîâ÷àí Þ.Â. Ðèáè Óêðà¿íè. Êè¿â, 2011. 420 ñ.
7. Ðÿáîâ È.Í. Ðàäèîýêîëîãèÿ ðûá âîäîåìîâ â çîíå âëèÿíèÿ àâàðèè íà ×åðíîáû-

ëüñêîé ÀÝÑ. Ìîñêâà : Òîâ-âî íàó÷. èçä. ÊÌÊ, 2004. 416 ñ.
8. Çàðóáèí Î.Ë., Çàðóáèíà Í.Å., Ãóäêîâ Ä.È. è äð. Óäåëüíàÿ àêòèâíîñòü 137Cs ó

ðûá Óêðàèíû. Ñîâðåìåííîå ñîñòîÿíèå. ßäåðíà ô³çèêà òà åíåðãåòèêà. 2013. Ò. 14,
¹ 2. Ñ. 177—182.

9. Andersson P., Garnier-Laplace J., Beresford N.A. et al. Protection of the environ-
ment from ionising radiation in a regulatory context (PROTECT): proposed numerical
benchmark values. J. Environ. Radioactivity. 2009. Vol. 100. P. 1100—1108.

10. Bugai D., Dubas V., Dyachenko T. et al. Environmental impact assessment of the
drawdown of the Chernobyl NPP cooling pond as a basis for its decommissioning and re-
mediation. Series: IAEA TECDOC, ISSN 1011-4289, ¹ 1886. Vienna: International Ato-
mic Energy Agency, 2019. 175 p.

11. ERICA Assessment Tool 1.0. The integrated approach seeks to combine exposu-
re/dose/effect assessment with risk characterization and managerial considerations
(http://www.erica-tool.com).

12. Gudkov D.I., Kaglyan A.E., Nazarov A.B. et al. Dynamics of the content and distri-
bution of the main dose forming radionuclides in fishes of the excluston zone of the Cher-
nobyl NPS. Hydrobiol. J. 2008. Vol. 44, N 5. Ð. 87—104.

13. Gudkov D.I., Nazarov A.B., Kaglyan A.E. et al. Change of radionuclide bioavaila-
bility in conditions of swamping territories within the Chernobyl accident Exclusion Zone.
Radioprotection. 2009. Vol. 44, N 5. Ð. 951—955.

14. Gudkov D.I., Shevtsova N.L., Pomortseva N.A. et al. Aquatic plants and animals in
the Chernobyl exclusion zone: effects of long-term radiation exposure on different levels of
biological organization. Genetics, Evolution and Radiation / Ed. by V. Korogodina,
C. Mothersill, S. Inge-Vechtomov, C. Seymour. Cham : Springer Intern. Publ. AG, 2016.
P. 287—302.

15. Gudkov D.I., Shevtsova N.L., Pomortseva N.L. et al. Radiation-induced cytogene-
tic and hematologic effects on aquatic biota within the Chernobyl exclusion zone. J. Envi-
ron. Radioactivity. 2016. Vol. 151. P. 438—448.

16. International Commission on Radiological Protection (ICRP). Publication 108.
Environmental Protection: The Concept and Use of Reference Animals and Plants / An-
nals of the ICRP. 2008. Vol. 38, N 4—6. 251 p.

118

Êàãëÿí Î.ª., Ãóäêîâ Ä.²., Áåëÿºâ Â.Â., Ê³ðººâ Ñ.²., Þð÷óê Ë.Ï., Äðîçäîâ Â.Â. òà ³í.

ISSN 0375-8990. Gidrobiologièeskij urnal. 2022. 58(6)



17. Kaglyan A.Ye., Gudkov D.I., Kireev S.I. et al. Fish of the Chernobyl exclusion zone:
modern levels of radionuclide contamination and radiation doses. Hydrobiol. J. 2019. Vol.
55, N 5. P. 81—99.

18. Kaglyan O.Ye., Gudkov D. I., Klenus V.G. et al. Strontium-90 in fish from the lakes
of the Chernobyl Exclusion Zone. Radioprotection. 2009. Vol. 44, N 5. C. 945—949.

19. Kaglyan A.Ye., Gudkov D.I., Klenus V.G. et al. Radionuclides in fish of the Cher-
nobyl exclusion zone: species-specifity, seasonality, size- and age-dependent features of ac-
cumulation. Third Inter. conf. on radiation and application in various fields of research:
RAD Proceed. / Ed. Goran Ristic, Slovenska Plaza, Budva (Montenegro), june 8—12, 2015.
Nis (Serbia): Rad Association, 2015. P. 249—252.

20. Kashparova O.V., Teien H.-C., Levchuk S.E. et al. Dynamic of 137Cs uptake from
water to Prussian carp (Carassius gibelio). Nuclear Physics and Atomic Energy. 2020.
Vol. 21, N 1. Ð. 64—74.

21. Kryshev I.I., Sazykina T.G. Assessment of radiation doses to aquatic organism’s in
the Chernobyl contaminated area. J. Environ. Radioactivity. 1995. Vol. 28, N 1. Ð. 91.

22. Lerebours A., Gudkov D., Nagorskaya L. et al. Impact of environmental radiation
on the health and reproductive status of fish from Chernobyl. Environ. Science & Technol.
2018. Vol. 52, N 16. Ð. 9442— 9450.

23. Pavlenko P.M., Kashparova O.V., Levchuk S.Ye. et al. Effect of additional «clean»
feeding on 90Sr and 137Cs content in Prussian carp (Carassius gibelio) in the Chornobyl exc-
lusion zone. Nuclear Physics and Atomic Energy. 2021. Vol. 22, N 3. Ð. 272—283.

24. United Nations Scientific Committee on the Effects of Atomic Radiation.
UNSCEAR 1996 Report to the General Assembly with Scientific Annex. Sources and Ef-
fects of Ionizing Radiation. Annex: Effects of radiation on the environment. — New York:
United Nations, 1996. 86 p.

25. United Nations Scientific Committee on the Effects of Atomic Radiation.
UNSCEAR 2008 Report to the General Assembly with Scientific Annexes. Volume II, Sci-
entific Annex E: Effect of ionizing radiation on non-human biota. New York: United Nati-
ons, 2011. 164 p.

26. Zarubin O.L., Kostyuk V.A., Zalisskiy A.A. et al. Dynamics of 137Cs distribution
over the organs and tissues of fishes of various ecological groups in the cooling pond of the
Chernobyl nuclear power station. Hydrobiol. J. 2012 Vol. 48, N 3. P. 99—105.

27. Zarubin O.L., Laktionov V.A., Moshna B.O. et al. Technogenic radionuclides in
freshwater fishes of Ukraine after the accident at the Chernobyl nuclear power plant. Nuc-
lear Physics and Atomic Energy. 2011. Vol. 12, N 2. P. 192—197.

28. Zarubin O.L., Zarubina N.Ye., Zalisskiy A.A. et al. Dynamics of 137Cs specific acti-
vity in fishes differing in the type of their nutrition in the cooling pond of the Chernobyl
NPS (1986-2013). Hydrobiol. J. 2014. Vol. 50, N 3. P. 95—106.

Íàä³éøëà 12.09.2022

O.Ye. Kaglyan, PhD (Biol.), Senior Researcher, Senior Researcher,
Institute of Hydrobiology of the NAS of Ukraine,

Geroyiv Stalingrada prosp., 12, Kyiv, 04210, Ukraine
e-mail: alex_kt983@ukr.net

D.I. Gudkov, Dr. Sc. (Biol.), Prof., NAS Corresp. member, Head of Dept.,
Institute of Hydrobiology of the NAS of Ukraine,

Geroyiv Stalingrada prosp., 12, Kyiv, 04210, Ukraine
e-mail: digudkov@gmail.com
ORCID 0000-0002-5304-7414

V.V. Belyaev, PhD (Biol.), Senior Researcher, Senior Researcher,
Institute of Hydrobiology of the NAS of Ukraine,

Geroyiv Stalingrada prosp., 12, Kyiv, 04210, Ukraine
e-mail: belyaev-vv@ukr.net

119

Çì³íè ïîòóæíîñò³ ðàä³àö³éíîãî îïðîì³íåííÿ ðèá

ISSN 0375-8990. Ã³äðîá³îëîã³÷íèé æóðíàë. 2022. 58(6)



S.I. Kireev, General Director,
State Specialized Enterprise «Ecocentre»

Shkil’na str. 6, Chornobyl, 07270, Ukraine
e-mail: kireev@ecocentre.kiev.ua
L.P. Yurchuk, Junior Researcher,

Institute of Hydrobiology of the NAS of Ukraine,
Geroyiv Stalingrada prosp., 12, Kyiv, 04210, Ukraine

e-mail: ludayurchuk1@gmail.com
V.V. Drozdov, Engineer,

State Specialized Enterprise «Ecocentre»
Shkil’na str. 6, Chornobyl, 07270, Ukraine
e-mail: doktorvlad.chernobyl@gmail.com

N.A. Pomortseva, PhD (Biol.), Junior Researcher,
Institute of Hydrobiology of the NAS of Ukraine,

Geroyiv Stalingrada prosp., 12, Kyiv, 04210, Ukraine
e-mail: natapomorceva@gmail.com

S.P. Pryshlyak, PhD (Biol.), Junior Researcher,
Institute of Hydrobiology of the NAS of Ukraine,

Geroyiv Stalingrada prosp., 12, Kyiv, 04210, Ukraine
e-mail: ceregasp@gmail.com

Î.Î. Gupalo, PhD (Biol.), Researcher,
Institute of Hydrobiology of the NAS of Ukraine,

Geroyiv Stalingrada prosp., 12, Kyiv, 04210, Ukraine
e-mail: cloudy@ukr.net

I.I. Abram’yuk, PhD (Biol.), Junior Researcher,
Institute of Hydrobiology of the NAS of Ukraine,

Geroyiv Stalingrada prosp., 12, Kyiv, 04210, Ukraine
e-mail: abràmyk@yahoo.com

M.O. Men’kovskaya, Engineer,
Institute of Hydrobiology of the NAS of Ukraine,

Geroyiv Stalingrada prosp., 12, Kyiv, 04210, Ukraine
e-mail: menkowskaya@gmail.com

CHANGES IN THE INTENSITY OF RADIATION EXPOSURE OF FISH IN THE
CHORNOBYL NPP COOLING POND AND AZBUCHYN LAKE AFTER THE

WATER LEVEL DECREASED

During 2014—2021, changes in the absorbed dose rate of external and internal radia-
tion were assessed for representatives of the ichthyofauna of the Chornobyl NPP cooling
pond (CP) and Azbuchyn Lake after the termination of water supply to the CP at the end of
2014. The change in the hydrological regime led to decrease in the water level in the CP by
6.5—7.0 m, and in the nearby Azbuchyn Lake — by 2.5—3.0 m, as well as to an increase in
the concentration of 90Sr in water and aquatic biota. It was established that the dose rates to
fish from incorporated 90Sr in 2021 increased in the CP on average in 4,5 times and in Az-
buchyn Lake on 7,5 times compared to the period preceding the lowering of the water level.
The external radiation dose rate to fish in the CP did not change significantly, but in Az-
buchyn Lake grew as a result of the replacement of the littoral and sublittoral zones of the
water body, which ended up in the drained territory, with areas of the bottom bed with sig-
nificantly higher levels of radioactive contamination.

Key-words: Chornobyl exclusion zone, Chornobyl NPP cooling pond, Azbuchyn Lake,
fish, radiation dose rate, 90Sr, 137Cs.
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