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Ïåðåäìîâà 

Îñòð³â Çì³¿íèé º îäíèì ç íàéâàæëèâ³øèõ ãåîïîë³òè÷íèõ îá’ºêò³â ñó-
÷àñíî¿ Íåçàëåæíî¿ Óêðà¿íè, ïåðëèíîþ ó ñêàðáíèö³ ³ñòîðèêî-êóëüòóðíî¿ 
ñïàäùèíè íàøî¿ Áàòüê³âùèíè, óí³êàëüíèì ïðèðîäíî-ãåîãðàô³÷íèì 
îá’ºêòîì, ³ñòîð³ÿ êóëüòóðíîãî îñâîºííÿ ÿêîãî ñÿãàº ñâî¿ì êîð³ííÿì àí-
òè÷íîñò³. Íåïîâòîðí³ñòü ïðèðîäíîãî é êóëüòóðíîãî ñåðåäîâèùà îñòðî-
âà, ñâîºð³äí³ñòü éîãî ðîë³ íà ì³æíàðîäí³é àðåí³ â ³ñòîðè÷í³é ðåòðîñïåê-
òèâ³ òà â íàø ÷àñ, âèêëþ÷íå áàãàòñòâî ïðèðîäíèõ ðåñóðñ³â éîãî øåëüôó 
âèçíà÷àþòü âèñîêå ñòðàòåã³÷íå çíà÷åííÿ îñòðîâà Çì³¿íîãî â ìåíòàëüí³é 
êàðò³ ñó÷àñíî¿ Óêðà¿íè òà ðîáëÿòü âñåá³÷íå äîñë³äæåííÿ îñòðîâà àêòó-
àëüíèì äëÿ ïîäàëüøî¿ ðîçáóäîâè íàøî¿ äåðæàâè. 

Ãåîëîã³÷íèé â³ê ïîð³ä, ç ÿêèõ ñêëàäåíèé îñòð³â Çì³¿íèé, âðàæàº: â³í 
º ºäèíèì ì³ñöåì ó ìåæàõ òåðèòîð³¿ Ïðè÷îðíîìîðñüêî¿ çàïàäèíè, äå íà 
äåííó ïîâåðõíþ âèõîäÿòü íèæí³ ãîðèçîíòè îñàäîâîãî ÷îõëà, ùî óòâî-
ðèëèñÿ ó ïàëåîçî¿ áëèçüêî 400 ìëí ðîê³â òîìó. Ó ìåæàõ îñòðîâà äîñòóïí³ 
òàêîæ äëÿ áåçïîñåðåäíüîãî âèâ÷åííÿ ã³ðñüê³ ïîðîäè, ÿê³ ñôîðìóâàëèñÿ 
â ñèëóð³éñüêèé òà äåâîíñüêèé ÷àñè. 

ªäèíèé íà ï³âí³÷íî-çàõ³äíîìó øåëüô³ ×îðíîãî ìîðÿ, ðîçòàøîâà-
íèé íà â³äñòàí³ áëèçüêî 40 êì â³ä ãèðëà ð. Äóíàé îñòð³â Çì³¿íèé ÿâëÿº 
ñîáîþ êðàéíþ ï³âäåííî-çàõ³äíó ä³ëÿíêó òåðèòîð³¿ ñó÷àñíî¿ Óêðà¿íè òà 
ìàº ïëîùó 20,5 ãà. Ìàêñèìàëüíà âèñîòà éîãî íàä ð³âíåì ìîðÿ — 41,3 ì, 
íàéá³ëüøà äîâæèíà — 682 ì. 

Â³äíîñíà ³çîëüîâàí³ñòü îñòðîâà, òðèâàëà íåäîòîðêàí³ñòü éîãî ïðè-
ðîäíîãî ñåðåäîâèùà ñòâîðèëè ñïðèÿòëèâ³ óìîâè äëÿ óòâîðåííÿ óí³-
êàëüíèõ êîìïëåêñ³â ðîñëèííîãî é òâàðèííîãî ñâ³òó, õàðàêòåðí³ ðèñè 
ÿêèõ ïîâ’ÿçàí³ ³ç ñïåöèô³÷í³ñòþ óìîâ ³ñíóâàííÿ íà îáìåæåíîìó ïðî-
ñòîð³ ñåðåä ñîëîíèõ âîäîéì. 

Íà îñòðîâ³ Çì³¿íîìó çàðåºñòðîâàíî ïåðåáóâàííÿ âñüîãî 241 âèäó 
ïòàõ³â, ç ÿêèõ 37 âèä³â çàíåñåí³ â ×åðâîíó êíèãó Óêðà¿íè. Ñåðåä ïòàõ³â, 
ÿê³ ì³ãðóþòü ÷åðåç îñòð³â, çíà÷íà ê³ëüê³ñòü òàêèõ, ÿê³ çíàõîäÿòüñÿ ï³ä 
ãëîáàëüíîþ çàãðîçîþ çíèêíåííÿ ó ªâðîï³. Íà îñòðîâ³ çàðåºñòðîâàíî 13 
âèä³â îäîíàòîôàóíè ç 4 ðîäèí ³ 9 ðîä³â, ó òîìó ÷èñë³ Scutigera coleoptrata, 
ÿêèé âíåñåíî äî ×åðâîíî¿ êíèãè Óêðà¿íè. Îäèí ç âèä³â ïàâóê³â — Pardosa 
luctinosa luctinosa — ÿâëÿº ñîáîþ ðåë³êòîâèé âèä ë³òîðàëüíî¿ ôàóíè Ñàð-
ìàòñüêîãî ìîðÿ. 
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2 Îñòð³â Çì³¿íèé

Ñó÷àñíà ôëîðà îñòðîâà Çì³¿íîãî ïðåäñòàâëåíà 197 âèäàìè íàñ³ííèõ 
ðîñëèí ³ç 136 ðîä³â, 46 ðîäèí, òðüîõ êëàñ³â, äâîõ â³ää³ë³â, 71 âèäîì ëè-
øàéíèê³â òà îäíèì âèäîì ïàïîðîòåé. Âèä ðÿñòêà â³ä³ãíóòà Ornithogalum 
refractum çàíåñåíèé äî ×åðâîíî¿ êíèãè Óêðà¿íè, ×åðâîíî¿ êíèãè ×îð-
íîãî ìîðÿ òà îõîðîíÿºòüñÿ íà ì³ñöåâîìó ð³âí³. Íà îñòðîâ³ ïðèñóòí³é 
ðåë³êòîâèé âèä ëèøàéíèê³â Tornabea scutellifera, çàíåñåíèé äî ªâðî-
ïåéñüêîãî ×åðâîíîãî ñïèñêó òà äî ×åðâîíî¿ êíèãè Óêðà¿íè, à òàêîæ 
ðÿä ð³äê³ñíèõ äëÿ òåðèòîð³¿ Óêðà¿íè âèä³â. 

Åêîñèñòåìà ïðèáåðåæíèõ âîä îñòðîâà Çì³¿íîãî ç òî÷êè çîðó á³î-
ð³çíîìàí³òíîñò³ º óí³êàëüíîþ ó ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíîãî 
ìîðÿ, àäæå òóò çóñòð³÷àþòüñÿ òàê³ âèäè ã³äðîá³îíò³â, ÿê³ äàâíî âæå 
çíèêëè ó ïðèáåðåæí³é ñìóç³ âçäîâæ ÷îðíîìîðñüêîãî óçáåðåææÿ. 
Â ðàéîí³ îñòðîâà çàðåºñòðîâàíî 272 âèäè âîäîðîñòåé ñåìè â³ää³ë³â, 
çàãàëüíèé ñïèñîê ô³òîïëàíêòîíó ñêëàäàþòü 78 âèä³â ä³àòîìîâèõ âî-
äîðîñòåé, 72 ä³íîô³òîâèõ (ç íèõ ãîë³ ïåðèäèíå¿ — 21), 56 çåëåíèõ, 
23 ñèíüî-çåëåíèõ, 16 âèä³â êîêêîë³òîôîðèä ³ 13 çîëîòàâèõ, 4 âèäè 
åâãëåíîâèõ. Ïîáëèçó îñòðîâà Çì³¿íîãî çàðåºñòðîâàíî 55 âèä³â ìàêðî-
çîîáåíòîñó. Ï’ÿòü âèä³â ð³äê³ñíèõ êðàá³â âíåñåíî äî ×åðâîíî¿ êíèãè 
Óêðà¿íè ³ 7 âèä³â — äî ×åðâîíî¿ êíèãè ×îðíîãî ìîðÿ. 11 âèä³â ðàêî-
ïîä³áíèõ, ùî ìåøêàþòü á³ëÿ îñòðîâà, çàíåñåí³ â Ïðîòîêîë ïðî çáåðå-
æåííÿ á³îð³çíîìàí³òòÿ òà ëàíäøàôò³â ×îðíîãî ìîðÿ äî Êîíâåíö³¿ ïðî 
çàõèñò ×îðíîãî ìîðÿ â³ä çàáðóäíåííÿ, ðàòèô³êîâàí³ Çàêîíîì Óêðà¿íè 
¹ 685-V â³ä 22.02.2007 ð. 

Óí³êàëüíîþ âèäîâîþ á³îð³çíîìàí³òí³ñòþ õàðàêòåðèçóºòüñÿ òàêîæ ³õ-
ò³îôàóíà, ÿêà íàë³÷óº 49 âèä³â ðèá. Ó ïðèáåðåæíèõ âîäàõ çàðåºñòðîâàíî 
òðè âèäè ðèá, ÿê³ çàíåñåí³ äî ×åðâîíî¿ êíèãè Óêðà¿íè (ìîðñüêèé êîíèê 
÷îðíîìîðñüêèé Hippocampus guttulatus microstephanus, óìáðèíà ñâ³òëà 
Umbrina cirrosa, á³ëóãà Huso huso) òà 17 âèä³â ðèá, âêëþ÷åíèõ äî ×åðâî-
íî¿ êíèãè ×îðíîãî ìîðÿ. 7 âèä³â îõîðîíÿþòüñÿ ç 1979 ðîêó Áåðíñüêîþ 
êîíâåíö³ºþ ïðî îõîðîíó äèêî¿ ôëîðè ³ ôàóíè. 13 âèä³â ðèá, çàðåºñòðî-
âàíèõ ó ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî, âêëþ÷åí³ äî ñïèñêó çíèêàþ÷èõ 
òà ð³äê³ñíèõ âèä³â Ïðîòîêîëó ïðî çáåðåæåííÿ á³îð³çíîìàí³òíîñò³ òà 
ëàíäøàôò³â ×îðíîãî ìîðÿ. 

Ó ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî çàðåºñòðîâàí³ òðè âèäè ÷îðíî-
ìîðñüêèõ äåëüô³í³â (Delphinus delphis, Phocoena phocoena, Tursiops 
truncates), ÿê³ çàíåñåí³ â ñïèñîê çíèêàþ÷èõ òà ð³äê³ñíèõ âèä³â Ïðîòî-
êîëó ïðî çáåðåæåííÿ á³îð³çíîìàí³òíîñò³ òà ëàíäøàôò³â ×îðíîãî ìîðÿ. 
Äâà ç öèõ âèä³â, “á³ëîáî÷êà” òà “àôàë³íà ÷îðíîìîðñüêà”, âêëþ÷åí³ òà-
êîæ äî ×åðâîíî¿ êíèãè Óêðà¿íè. 
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Îòæå, îñòð³â Çì³¿íèé òà ïðèëåãëà äî íüîãî ÷àñòèíà øåëüôó ×îðíîãî 
ìîðÿ ïîñòàþòü ðàéîíîì çîñåðåäæåííÿ á³îëîã³÷íî¿ ð³çíîìàí³òíîñò³, ÿêà 
íå ìàº àíàëîã³â â ìåæàõ ñó÷àñíî¿ Óêðà¿íè çà ê³ëüê³ñòþ ð³äê³ñíèõ âèä³â 
òà çà óí³êàëüíîþ âèäîâîþ êîìïîçèö³ºþ é, â³äòàê, ìîæå âèñòóïàòè äæå-
ðåëîì çáåð³ãàííÿ, â³äòâîðåííÿ é çáàãà÷åííÿ ãåíîôîíäó ôëîðè ³ ôàóíè 
ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ. 

²ñòîð³ÿ êóëüòóðíîãî îñâîºííÿ îñòðîâà Çì³¿íîãî ðîçïî÷èíàºòüñÿ â àí-
òè÷íó äîáó, êîëè òóò ïîºäíàëèñÿ ì³ôè é ðåàëüí³ñòü. Ïåðø³ ³ñòîðè÷í³ 
çãàäêè ïðî îñòð³â Çì³¿íèé, ùî ñüîãîäí³ ÿâëÿº ñîáîþ êðàéíþ ï³âäåí-
íî-çàõ³äíó ä³ëÿíêó òåðèòîð³¿ Óêðà¿íè, ñÿãàþòü VII ñò. äî ÐÕ, êîëè â³í 
óâ³éøîâ äî ìåðåæ³ òîðãîâåëüíèõ ³ êîìóí³êàö³éíèõ ìàã³ñòðàëåé ïðè÷îð-
íîìîðñüêèõ êîëîí³é ³ ìàëîàç³éñüêèõ ìåòðîïîë³é òà ñòàâ íàéâ³äîì³øèì 
ì³ñöåì âøàíóâàííÿ “íàéêðàùîãî ç àõåéö³â”, ãåðîÿ òðîÿíñüêîãî ì³ôî-
ëîã³÷íîãî öèêëó Àõ³ëëà. 

ßê ââàæàëè àíòè÷í³ ãðåêè, ñàìå òóò çíàõîäèâñÿ âõ³ä äî Òàðòàðó, 
ï³äçåìíîãî öàðñòâà ìåðòâèõ, äå äóø³ ïîñòàâàëè ïåðåä âîëîäàðåì ïî-
òîéá³÷íîãî ñâ³òó À¿äîì. Ç ïåðøèõ ñòîë³òü íîâî¿ åðè îñòð³â âòðà÷àº 
ñâ³é åêñòåðèòîð³àëüíèé ñòàòóñ, çäîáóâàþ÷è çíà÷åííÿ ïðèêîðäîííîãî 
ìàðêåðà Ðèìñüêî¿ ³ìïåð³¿, ïî ñóò³, áóäó÷è çàê³í÷åííÿì Äóíàéñüêîãî 
ë³ìåñó. 

Â á³ëüø ï³çí³ ÷àñè îñòð³â íàëåæàâ ð³çíèì ³ñòîðè÷íèì äåðæàâíèì 
óòâîðåííÿì, ñåðåä ÿêèõ Â³çàíò³ÿ, Êè¿âñüêà Ðóñü ³ Ãàëèöüêå êíÿç³â-
ñòâî, ³òàë³éñüê³ òîðãîâåëüí³ ðåñïóáë³êè, Îòòîìàíñüêà Ïîðòà òà ¿¿ 
áàëêàíñüê³ âàñàëè, Ðîñ³éñüêà ³ìïåð³ÿ, Ðóìóí³ÿ, ÑÐÑÐ. Çà ñâîþ äîâãó 
³ñòîð³þ îñòð³â ìàâ áàãàòî íàçâ: Ëåâêå, îñòð³â Àõ³ëëà, Ô³ëîêñ³é, Ô³-
äîí³ñ³, Ëåâêà, ²ëàí-Àäà, Øåðï³ëîð, Çì³¿íèé. Ïðîòÿãîì âñüîãî ÷àñó 
ñâîãî âèêîðèñòàííÿ îñòð³â Çì³¿íèé çàëèøàºòüñÿ îá’ºêòîì ïðèñê³ï-
ëèâî¿ óâàãè â³äðàçó äåê³ëüêîõ äåðæàâ íà êîæíîìó ³ñòîðè÷íîìó åòàï³ 
ñâîãî îñâîºííÿ. 

Ïðîòÿãîì öèõ áóðåìíèõ äâîõ ç ïîëîâèíîþ òèñÿ÷ ðîê³â ³ñòîð³¿ îñòðî-
âà ïðîñòåæóºòüñÿ äîòðèìàííÿ ºäèíîãî ïðèíöèïó âèêîðèñòàííÿ éîãî 
òåðèòîð³¿ íå äëÿ æèòòÿ, à äëÿ ñëóæ³ííÿ — ñïî÷àòêó áîãîâ³, à çãîäîì äå-
ðæàâ³. Çàïî÷àòêóâàííÿ ïîñò³éíîãî ïðîæèâàííÿ íà îñòðîâ³ òà ôîðìóâàí-
íÿ ñêëàäó ïîñò³éíèõ ìåøêàíö³â îñòðîâà ïðèïàäàº íà ÷àñ Íåçàëåæíîñò³ 
Óêðà¿íè. Ó ëþòîìó 2007 ð. ð³øåííÿì Âåðõîâíî¿ Ðàäè Óêðà¿íè ðîçòàøî-
âàíèé íà îñòðîâ³ æèëèé êîìïëåêñ îòðèìàâ ñòàòóñ ñåëèùà ç íàçâîþ Á³ëå 
â ñêëàä³ Ê³ë³éñüêîãî ðàéîíó Îäåñüêî¿ îáëàñò³. Íà îñòðîâ³ ñôîðìîâàíà 
³íôðàñòðóêòóðà, ÿêà ñïðÿìîâàíà íà çàáåçïå÷åííÿ íàëåæíèõ óìîâ ïðî-
æèâàííÿ ì³ñöåâîãî íàñåëåííÿ, ïîñò³éíî ä³þòü ïîøòîâà é áàíê³âñüêà 
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óñòàíîâè, áóäóºòüñÿ íîâèé æèòëîâèé ³ íàóêîâèé êîìïëåêñè, ìåäè÷íèé 
öåíòð, ïëàíóºòüñÿ áóä³âíèöòâî õðàìó, àêòèâíî ðîçãîðòàþòüñÿ ä³¿ ç ðîç-
âèòêó ³íäóñòð³¿ òóðèçìó é äàéâ³íãó. 

Íà äîáó Íåçàëåæíîñò³ Óêðà¿íè ïðèïàäàº é ôàêòè÷íå óñâ³äîìëåí-
íÿ óí³êàëüíîñò³ îñòðîâà Çì³¿íîãî, ÿêå îçíàìåíóâàëîñÿ ñåð³ºþ çàêîíî-
äàâ÷èõ àêò³â, ñïðÿìîâàíèõ íà ï³äòðèìêó é çàõèñò ïðèðîäíî¿ é êóëü-
òóðíî¿ ñïàäùèíè îñòðîâà. Óêàçîì Ïðåçèäåíòà Óêðà¿íè ¹ 1341/98 â³ä 
09.11.1998 ð. îñòð³â Çì³¿íèé ç ïðèëåãëîþ 500-ìåòðîâîþ àêâàòîð³ºþ 
îãîëîøåíèé çàãàëüíîçîîëîã³÷íèì çàêàçíèêîì é ïàì’ÿòêîþ ïðèðîäè 
çàãàëüíîäåðæàâíîãî çíà÷åííÿ, ùî ìàþòü îñîáëèâó ïðèðîäîîõîðîííó 
òà íàóêîâó ö³íí³ñòü. Çàâäÿêè óí³êàëüíîìó ãåîëîã³÷íîìó ïîõîäæåííþ 
îñòðîâà éîãî âíåñåíî äî ðåºñòðó ãåîëîã³÷íèõ ïàì’ÿòíèê³â Óêðà¿íè. ²ñ-
òîðèêî-àðõåîëîã³÷í³ êîìïëåêñè îñòðîâà Çì³¿íîãî âõîäÿòü äî Äåðæàâ-
íîãî ðåºñòðó íàö³îíàëüíîãî íàäáàííÿ (ïàì’ÿòêè ³ñòîð³¿, ìîíóìåíòàëü-
íîãî ìèñòåöòâà òà àðõåîëîã³¿) çà îõîðîííèì ¹ 2194. Ó 2002 ðîö³ îñòð³â 
âêëþ÷åíî äî ðåºñòðó òåðèòîð³é ªâðîïè, âàæëèâèõ äëÿ îõîðîíè ïòàõ³â ³ 
òåðèòîð³é, íà ÿêèõ âîíè ìåøêàþòü. 

Ç ìåòîþ ñòâîðåííÿ íàëåæíèõ óìîâ äëÿ ïðîæèâàííÿ ëþäåé ³ ïðîâàä-
æåííÿ ãîñïîäàðñüêî¿ òà ³íøèõ âèä³â ä³ÿëüíîñò³ íà îñòðîâ³, ç óðàõóâàí-
íÿì éîãî óí³êàëüíîñò³ òà ïðèðîäîîõîðîííîãî ñòàòóñó, â 2002 ðîö³ áóëî 
ðîçðîáëåíî ³ çàòâåðäæåíî Ïîñòàíîâîþ Êàá³íåòó Ì³í³ñòð³â Óêðà¿íè 
¹713 â³ä 31.05.2002 ð. “Êîìïëåêñíó ïðîãðàìó ïîäàëüøîãî ðîçâèòêó 
³íôðàñòðóêòóðè òà âïðîâàäæåííÿ ãîñïîäàðñüêî¿ ä³ÿëüíîñò³ íà î. Çì³¿-
íèé é êîíòèíåíòàëüíîìó øåëüô³”. Ïîñòàíîâîþ Óðÿäó Óêðà¿íè â³ä 
27 ãðóäíÿ 2006 ð. ¹1807 ä³þ Ïðîãðàìè áóëî ïðîäîâæåíî äî 2011 ðîêó. 
Âèêîíóþ÷è ïîêëàäåí³ âèùåçãàäàíîþ Ïîñòàíîâîþ Êàá³íåòó Ì³í³ñòð³â 
Óêðà¿íè çàâäàííÿ, Ì³í³ñòåðñòâî îñâ³òè ³ íàóêè (ÌÎÍ) Óêðà¿íè ñâî¿ì 
íàêàçîì â³ä 19.08.2002 ð. ¹ 440 ïðèçíà÷èëî Îäåñüêèé íàö³îíàëüíèé 
óí³âåðñèòåò ³ìåí³ ². ². Ìå÷íèêîâà (ÎÍÓ ³ìåí³ ².². Ìå÷íèêîâà) áàçîâîþ 
îðãàí³çàö³ºþ ÌÎÍ ùîäî âèêîíàííÿ íàóêîâèõ äîñë³äæåíü íà îñòðîâ³ òà 
ïðèëåãëîìó øåëüô³ ×îðíîãî ìîðÿ. 

²ñòîð³ÿ íàóêîâèõ äîñë³äæåíü, ùî ¿õ ïðîâîäèëè â÷åí³ Îäåñüêîãî íà-
ö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà (²ìïåðàòîðñüêîãî Íî-
âîðîñ³éñüêîãî óí³âåðñèòåòó) áàãàòà íà íåïåðåñ³÷í³ ïîñòàò³ òà âèçíà÷í³ 
ðåçóëüòàòè. Ïî÷àòê³âöÿìè áóëè ùå ïðîôåñîðè Ð³øåëüºâñüêîãî ë³öåþ. 
Òàê, Î. Ä. Íîðäìàí ðàçîì ³ç ïðîôåñîðîì Ì. Í. Ìóðçàêåâè÷åì çä³éñ-
íèâ ó 1840 ðîö³ ïîäîðîæ íà Ô³äîí³ñ³ ³, òàêèì ÷èíîì, ñòàâ ïåðøèì íà-
òóðàë³ñòîì, ÿêèé â³äâ³äàâ öåé îñòð³â. Àðõåîëîã³÷í³ çíàõ³äêè Ì. Í. Ìóð-
çàêåâè÷à çíà÷íî äîïîâíèëè â³äîìîñò³ ïðî ³ñòîð³þ îñòðîâà. Éîãî ïðàöÿ 
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“Ìîíåòû, îòûñêàííûå íà îñòðîâå Ôèäîíèñè” äàëà ïî÷àòîê ³ñòîðè÷-
íèì, àðõåîëîã³÷íèì òà íóì³çìàòè÷íèì äîñë³äæåííÿì íà îñòðîâ³. Íà-
äàë³ ¿õ ïðîäîâæèëè òà ðîçâèíóëè â³äîì³ ³ñòîðèêè é àðõåîëîãè Îäåñü-
êîãî (Íîâîðîñ³éñüêîãî) óí³âåðñèòåòó — Ï. Ê. Áðóí, Å. Ð. ôîí Øòåðí, 
Ì. Ô. Áîëòåíêî, Ï. Î. Êàðèøêîâñüêèé, Ñ.À. Áóëàòîâè÷ òà ³í. 

Ó 1956 ðîö³ ã³äðîá³îëîã³÷í³ äîñë³äæåííÿ â øåëüôîâ³é çîí³ îñòðîâà 
ïðîâ³â ñòóäåíò Îäåñüêîãî äåðæàâíîãî óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íè-
êîâà Ã. À. Ñîëÿí³ê, ÿêèé ïðîõîäèâ ïðàêòèêó íà Îäåñüê³é á³îëîã³÷í³é 
ñòàíö³¿. Ç 1973 ðîêó ñâî¿ îðí³òîëîã³÷í³ äîñë³äæåííÿ íà îñòðîâ³ ïðîâî-
äèòü äîöåíò êàôåäðè çîîëîã³¿ Îäåñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó 
³ìåí³ ². ². Ìå÷íèêîâà À.². Êîðçþêîâ. Íà îñòðîâ³ îðãàí³çóºòüñÿ íàóêî-
âèé îðí³òîëîã³÷íèé ñòàö³îíàð óí³âåðñèòåòó, íà ÿêîìó âåäóòüñÿ ñïîñòå-
ðåæåííÿ çà ì³ãðàö³ºþ ïòàõ³â. 

Ïðîáëåìíèìè ïèòàííÿìè ðåã³îíàëüíî¿ ãåîëîã³¿ ðàéîíó î. Çì³¿íèé 
â ìåæàõ ï³âí³÷íî-çàõ³äíîãî øåëüôó ×îðíîãî ìîðÿ òà âèð³øåííÿì ¿õ 
øëÿõîì íàóêîâèõ äîñë³äæåíü ç³ ñòðàòèãðàô³¿, ë³òîëîã³¿, ãåîåêîëîã³¿, 
ãåîõ³ì³¿ çàéìàëèñÿ ãåîëîãè òà ãåîãðàôè Îäåñüêîãî óí³âåðñèòåòó. Ïðàö³ 
ïðîôåñîðà ². Ì. Ñóë³ìîâà ïðèñâÿ÷åí³ ïåðñïåêòèâàì ðîçðîáêè íàôòî-
ãàçîíîñíîñò³ øåëüôó ×îðíîãî ìîðÿ íàâêîëî î. Çì³¿íîãî. Ïðîôåñîð 
Þ. Ä. Øóéñüêèé â ñâî¿õ ðîáîòàõ îá´ðóíòîâóº äîö³ëüí³ñòü ³íòåðïðåòàö³¿ 
Çì³¿íîãî ÿê îñòðîâà, à íå ÿê ñêåë³. Ñï³âðîá³òíèêè ãåîëîãî-ãåîãðàô³÷íîãî 
ôàêóëüòåòó ÎÍÓ ³ìåí³ ². ². Ìå÷íèêîâà Ï. ². Æàíòàëàé, ß. Ì. Á³ëàí÷èí, 
². Î. Ñó÷êîâ òà Ì. É. Òîðòèê áðàëè ó÷àñòü ó ñêëàä³ ê³ëüêîõ åêñïåäèö³é 
óí³âåðñèòåòó íà îñòð³â ç ìåòîþ äîñë³äæåííÿ óìîâ ´ðóíòîóòâîðåííÿ òà 
êàðòîãðàôóâàííÿ ´ðóíòîâîãî ïîêðîâó öüîãî óí³êàëüíîãî êëàïòèêà ñó-
õîäîëó ó ×îðíîìó ìîð³. 

Ìîí³òîðèíãîì îñòð³âíèõ òà ìîðñüêèõ åêîñèñòåì, äîñë³äæåííÿì á³î-
öåíîç³â ç ìåòîþ çáåð³ãàííÿ á³îëîã³÷íî¿ ð³çíîìàí³òíîñò³ â ðàéîí³ îñò-
ðîâà â ð³çí³ ðîêè çàéìàëèñÿ ïðèðîäîçíàâö³ ÎÍÓ ³ìåí³ ². ². Ìå÷íèêîâà. 
Ïðàö³ ïðîôåñîð³â Ì. Ì. Çåëåíåöüêîãî, Ê. Î. Âèíîãðàäîâà, Â. Î. ²âà-
íèö³, Â. Ä. Ñåâàñòüÿíîâà, íàóêîâö³â À. ². Êîðçþêîâà, Â. Â. Çàìîðîâà, 
Ò. Â. Ãóäçåíêî, Ì. Ì. Äæóðòóáàºâà, Ò. Â. Âàñèëüºâî¿, Â. ². Ìåäèíöÿ, 
Í. Â. Êîâàëüîâî¿ òà ³íøèõ ñï³âðîá³òíèê³â Îäåñüêîãî íàö³îíàëüíîãî 
óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà ç ïðèâîäó îñòðîâà Çì³¿íîãî øèðîêî 
â³äîì³ â íàóêîâèõ êîëàõ. 

Ç 2002 ðîêó â Îäåñüêîìó íàö³îíàëüíîìó óí³âåðñèòåò³ ³ìåí³ ². ². Ìå÷-
íèêîâà ðîçïî÷èíàºòüñÿ ïðèíöèïîâî íîâèé åòàï äîñë³äæåííÿ îñòðîâà 
Çì³¿íîãî, ïîâ’ÿçàíèé ç ïðîâåäåííÿì ðåãóëÿðíèõ ñòàö³îíàðíèõ äîñë³ä-
íèöüêèõ ðîá³ò íà îñòðîâ³. 
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Ïåðøèì êðîêîì Îäåñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó 
³ìåí³ ². ². Ìå÷íèêîâà, ÿê ãîëîâíî¿ îðãàí³çàö³¿ ÌÎÍ Óêðà¿íè ùîäî âèêî-
íàííÿ çàâäàíü ïðîãðàìè ïîäàëüøîãî ðîçâèòêó ³íôðàñòðóêòóðè òà âïðî-
âàäæåííÿ ãîñïîäàðñüêî¿ ä³ÿëüíîñò³ íà î. Çì³¿íèé é êîíòèíåíòàëüíîìó 
øåëüô³, áóëî ðîçðîáëåííÿ íîðìàòèâíî-ïðàâîâî¿ áàçè äëÿ ñòâîðåí-
íÿ íàóêîâî-äîñë³äíî¿ ñòàíö³¿ “Îñòð³â Çì³¿íèé” (ÍÄÑÎÇ). Ó 2002 ðîö³ 
ÎÍÓ ³ìåí³ ². ². Ìå÷íèêîâà ðîçðîáèâ ïàêåò áàçîâèõ äîêóìåíò³â, ðåãëà-
ìåíòóþ÷èõ ôóíêö³îíóâàííÿ ÍÄÑÎÇ, íà áàç³ ÿêèõ áóëî ðîçðîáëåíî ³ 
çàòâåðäæåíî íàêàçîì Ì³í³ñòðà îñâ³òè ³ íàóêè (â³ä 13.12.2002 ð. ¹ 706) 
Ïîëîæåííÿ ïðî ÍÄÑÎÇ. Ðîçòàøîâàíà íà îñòðîâ³ ÍÄÑÎÇ âõîäèòü äî 
ñêëàäó Ðåã³îíàëüíîãî öåíòðó ³íòåãðîâàíîãî ìîí³òîðèíãó ³ åêîëîã³÷íèõ 
äîñë³äæåíü (äèðåêòîð öåíòðó Â. ². Ìåä³íåöü) íàóêîâî-äîñë³äíî¿ ÷àñòè-
íè (ïðîðåêòîð ïðîôåñîð Â. Î. ²âàíèöÿ) Îäåñüêîãî íàö³îíàëüíîãî óí³-
âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà. 

Äðóãèì çàâäàííÿì, ÿêå ïåðåäáà÷àëîñü Ïðîãðàìîþ, áóëî óòâîðåí-
íÿ íàâ÷àëüíî-íàóêîâîãî êîìïëåêñó ³ç ñòàíö³ºþ ôîíîâîãî ìîí³òî-
ðèíãó. Íàêàçîì Ì³í³ñòðà îñâ³òè ³ íàóêè â³ä 13.12.2002 ð. ¹ 706 â ÎÍÓ 
³ìåí³ ². ². Ìå÷íèêîâà áóëî ñòâîðåíî íàâ÷àëüíî-íàóêîâèé êîìïëåêñ, äî 
ñêëàäó ÿêîãî âõîäÿòü ÍÄÑÎÇ, ñòàíö³ÿ ôîíîâîãî ìîí³òîðèíãó, ãåîëîãî-
ãåîãðàô³÷íèé, á³îëîã³÷íèé òà ³ñòîðè÷íèé ôàêóëüòåòè óí³âåðñèòåòó. 

Â ïåð³îä ç 2003 ðîêó äî öüîãî ÷àñó íà î. Çì³¿íîìó íàóêîâöÿìè ÎÍÓ 
³ìåí³ ². ². Ìå÷íèêîâà íà áàç³ ñòâîðåíî¿ ÍÄÑÎÇ ïðîâîäÿòüñÿ äîñë³ä-
æåííÿ ç ãåîáîòàí³êè, ´ðóíòîçíàâñòâà, ãåîëîã³¿, ã³äðîëîã³¿, ã³äðîõ³ì³¿, 
ã³äðîá³îëîã³¿, ì³êðîá³îëîã³¿, îðí³òîëîã³¿, àðõåîëîã³¿, àñòðîíîì³¿ òà ³í. 
Çà öåé ÷àñ Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò âèñòóïàº âèêîíàâöåì 
7 íàóêîâèõ ïðîåêò³â íà çàãàëüíó ñóìó 1,7 ìëí ãðí, ÿê³ âèêîíóþòüñÿ íà 
çàìîâëåííÿ Ì³í³ñòåðñòâà îñâ³òè ³ íàóêè Óêðà¿íè òà Äåðæàâíîãî ôîíäó 
ôóíäàìåíòàëüíèõ äîñë³äæåíü. 

Ïðîòÿãîì 2003–2008 ðîê³â íà îñòðîâ³ Çì³¿íîìó áóëî çä³éñíåíî 
áëèçüêî 60 ì³æäèñöèïë³íàðíèõ íàóêîâèõ åêñïåäèö³é â÷åíèõ Îäåñü-
êîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà, â õîä³ ÿêèõ 
áóëè â³ä³áðàí³ äåê³ëüêà äåñÿòê³â òèñÿ÷ çðàçê³â çà âñ³ìà íàïðÿìêàìè 
äîñë³äæåíü. Ñïëàòà âñ³õ âèòðàò ïî îðåíä³ ñóäíà, âèòðàò íà òðàíñïîð-
òóâàííÿ ³ â³äðÿäæåííÿ ñï³âðîá³òíèê³â, ïðèäáàííÿ ðåàêòèâ³â òà íåîá-
õ³äíîãî îáëàäíàííÿ ïðîâîäèëàñü çà ðàõóíîê ñïåö³àëüíîãî ôîíäó áþä-
æåòó ÎÍÓ ³ìåí³ ². ². Ìå÷íèêîâà. Ñóìàðí³ âèòðàòè çà 2003–2008 ðîêè 
ñêëàëè áëèçüêî 1 ìëí ãðí. 

Âàãîìà ÷àñòèíà ðåçóëüòàò³â, îòðèìàíèõ â õîä³ êîìïëåêñíèõ åêñïå-
äèö³éíèõ äîñë³äæåíü îñòðîâà é ïðèëåãëèõ ìîðñüêèõ âîä íàóêîâöÿìè 

НА
УК
ОВ
А БІ

БЛ
ІО
ТЕ
КА

 О
НУ

 ім
. І.
І. М

ЕЧ
НИ
КО
ВА



Åêîñèñòåìà ïðèáåðåæíèõ âîä 7

Îäåñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà, º ðåçî-
íàíñíèìè, óí³êàëüíèìè òà ïðèíöèïîâî íîâèìè. 

Âïåðøå áóëà ñêëàäåíà êàðòà ´ðóíò³â òåðèòîð³¿ îñòðîâà òà ïðîâåäåíà 
îö³íêà ¿õ ñó÷àñíîãî åêîëîãî-ãåîõ³ì³÷íîãî ñòàíó. 

Â õîä³ ñïîñòåðåæåííÿ çà ì³ãðóþ÷èìè ïòàõàìè âïåðøå äëÿ òåðèòîð³¿ 
Óêðà¿íè áóëî â³äì³÷åíî 9 âèä³â ïòàõ³â. Âïåðøå íà îñòðîâ³ çíàéäåíî ïà-
âóêà-ï³ãìåÿ Oedothorax apicatus. Âïåðøå âñòàíîâëåíî òàêñîíîì³÷íèé 
ñêëàä ìåòåëèê³â îñòðîâà Çì³¿íîãî. ßê íîâèé äëÿ íàóêè áóâ îïèñàíèé 
îäèí ç âèÿâëåíèõ âèä³â êë³ù³â — Antennoseius ponticus. 

Ó ðîñëèííîìó ïîêðèâ³ îñòðîâà áóëè çíàéäåí³ 35 âèä³â ôëîðè, ÿê³ ïî-
ïåðåäí³ìè äîñë³äíèêàìè íå âêàçóâàëèñÿ. Âïåðøå ïðîâåäåíî âèâ÷åííÿ 
ëèøàéíèê³â îñòðîâà. Íà îñòðîâ³ Çì³¿íèé çíàéäåíî 71 âèä ëèøàéíèê³â, 
ç íèõ 3 âèäè º íîâèìè äëÿ òåðèòîð³¿ Óêðà¿íè. 

Âïåðøå äëÿ ðàéîíó î. Çì³¿íîãî çàðåºñòðîâàíî ïðèñóòí³ñòü îñîáëè-
âî¿ ãðóïè ì³êðîâîäîðîñòåé, ùî ñêëàäàºòüñÿ ç 23 ïîòåíö³éíî òîêñè÷íèõ 
âèä³â, ÿê³ ùîð³÷íî ðîçâèâàëèñÿ â àêâàòîð³¿ î. Çì³¿íîãî ó 2003–2006 ðî-
êàõ. Âïåðøå áóâ ñêëàäåíèé äåòàëüíèé ñïèñîê âèä³â ³õò³îôàóíè é áåí-
òîñó, ÿê³ çóñòð³÷àþòüñÿ â ïðèáåðåæíèõ âîäàõ á³ëÿ î. Çì³¿íîãî. Âïåðøå 
äëÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ ³ äëÿ ìîðñüêèõ âîä Óêðà¿-
íè âçàãàë³ áóâ çàðåºñòðîâàíèé â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî áè÷îê 
ïàãàíåëëþñà Gobius paganellus. Âïåðøå îö³íåí³ çàïàñè ì³ä³é òà ðàïàí³â, 
äîñë³äæåí³ âèäîâ³ é ê³ëüê³ñí³ õàðàêòåðèñòèêè áàêòåð³îïëàíêòîíó ïðè-
áåðåæíèõ âîä, âèâ÷åíèé ñêëàä äîííèõ â³äêëàä³â. 

Íà çàïèòè Ì³í³ñòåðñòâà îñâ³òè ³ íàóêè Óêðà¿íè, Ì³í³ñòåðñòâà çàêîð-
äîííèõ ñïðàâ Óêðà¿íè, Ì³í³ñòåðñòâà îõîðîíè íàâêîëèøíüîãî ïðèðîä-
íîãî ñåðåäîâèùà, Îäåñüêî¿ îáëàñíî¿ äåðæàâíî¿ àäì³í³ñòðàö³¿, Îäåñüêî¿ 
îáëàñíî¿ ðàäè òà Îäåñüêîãî îáëàñíîãî êîìóíàëüíîãî ï³äïðèºìñòâà “Îñ-
òð³âíå” íà îñíîâ³ ðåçóëüòàò³â åêñïåäèö³éíèõ äîñë³äæåíü íàóêîâöÿìè 
Îäåñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà áóëè ï³ä-
ãîòîâàí³ ìàòåð³àëè ïðî ñòàí ïðèðîäíèõ ³ á³îëîã³÷íèõ ðåñóðñ³â î. Çì³¿-
íîãî òà ïðèëåãëî¿ ÷àñòèíè ×îðíîãî ìîðÿ. Ö³ ìàòåð³àëè çàñòîñîâóþòüñÿ 
äëÿ ðåàë³çàö³¿ àäì³í³ñòðàòèâíî-ãîñïîäàðñüêèõ çàõîä³â ùîäî ðîçáóäîâè 
³íôðàñòðóêòóðè î. Çì³¿íîãî, âèêîðèñòàííÿ ó ì³æíàðîäíèõ ïåðåãîâî-
ðàõ ç ïðîáëåìè âèçíà÷åííÿ ñòàòóñó î. Çì³¿íîãî, îá´ðóíòóâàííÿ îáñÿã³â 
ô³íàíñóâàííÿ ³ çä³éñíåííÿ ïðèðîäîîõîðîííèõ çàõîä³â íà î. Çì³¿íîìó, 
åôåêòèâíîãî âèêîðèñòàííÿ ³ çàõèñòó ïðèðîäíèõ ðåñóðñ³â îñòðîâà òà ïëà-
íóâàííÿ çàõîä³â ùîäî çáåðåæåííÿ á³îëîã³÷íî¿ ð³çíîìàí³òíîñò³ ìîðñüêî¿ 
ïðèáåðåæíî¿ åêîñèñòåìè òà ï³äâèùåííÿ ïðèðîäîîõîðîííîãî ñòàòóñó çà-
ãàëüíîäåðæàâíîãî çàãàëüíî-çîîëîã³÷íîãî çàêàçíèêà “Îñòð³â Çì³¿íèé”. 
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Îêðåìî¿ óâàãè çàñëóãîâóþòü äîñë³äæåííÿ ³ñòîð³¿ é àðõåîëîã³¿ îñòðî-
âà Çì³¿íîãî, ùî ¿õ ïðîâîäèëè ìîëîä³ íàóêîâö³ Îäåñüêîãî íàö³îíàëü-
íîãî óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà ï³ä êåð³âíèöòâîì ïðîôåñîðà 
Î. Â. Ñìèíòèíè. Íàóêîâà íîâèçíà îäåðæàíèõ íèìè ðåçóëüòàò³â çóìî-
âëþºòüñÿ, íàñàìïåðåä, âèêîðèñòàííÿì ñïåöèô³÷íîãî ï³äõîäó äî ³ñòî-
ðè÷íî¿ ³íòåðïðåòàö³¿ ôàêò³â, ÿâèù òà ïîä³é, ùî áàçóºòüñÿ íà ðîçðîá-
ëåí³é êåð³âíèêîì íàóêîâî¿ ãðóïè òåîð³¿ îñâîºííÿ æèëîãî ïðîñòîðó. 
Öèêë ðîá³ò àâòîðêè â ö³é ãàëóç³ â³äçíà÷åíèé Ïðåì³ºþ Ïðåçèäåíòà Óê-
ðà¿íè äëÿ ìîëîäèõ â÷åíèõ, ñòèïåíä³ÿìè Âåðõîâíî¿ Ðàäè Óêðà¿íè é Êà-
á³íåòó Ì³í³ñòð³â Óêðà¿íè, ô³íàíñóâàâñÿ â ðàìêàõ ãðàíò³â Ïðåçèäåíòà 
Óêðà¿íè äëÿ ìîëîäèõ â÷åíèõ. 

Âèçíà÷íèì âíåñêîì ó äîñë³äæåííÿ îñòðîâà Çì³¿íîãî º íàóêîâèé 
äîðîáîê ñï³âðîá³òíèê³â Íàóêîâî¿ á³áë³îòåêè ÎÍÓ ³ìåí³ ². ². Ìå÷íè-
êîâà (äèðåêòîð ÍÁ Ì. Î. Ïîäðåçîâà), ÿê³ ç³áðàëè ³íôîðìàö³þ ïðî ë³-
òåðàòóðó, ïðèñâÿ÷åíó îñòðîâó Çì³¿íèé, â³ä ñòàðîäðóê³â XVI ñòîë³òòÿ äî 
ñó÷àñíèõ âèäàíü. Âîíè ðîçãëÿíóëè äæåðåëà ïðàâà, íàóêîâ³ þðèäè÷í³ 
ïóáë³êàö³¿, òâîðè àíòè÷íèõ àâòîð³â, ñâ³ä÷åííÿ ìàíäð³âíèê³â, êàðòîãðà-
ô³÷í³ ìàòåð³àëè òà äîâ³äêîâ³ âèäàííÿ, ÿê³ ì³ñòÿòü çíà÷íèé îáñÿã ³íôîð-
ìàö³¿ ç àðõåîëîã³¿, ³ñòîð³¿, ãåîãðàô³¿ òà ³íøèõ íàóê. Âïåðøå çíàéäåí³, 
äîñë³äæåí³ é ïåðåäàí³ äëÿ âèêîðèñòàííÿ äî Ì³í³ñòåðñòâà çàêîðäîí-
íèõ ñïðàâ àðõ³âí³ äîêóìåíòè äëÿ ñïðèÿííÿ çàõèñòó ³íòåðåñ³â Óêðà¿íè 
ùîäî îñòðîâà Çì³¿íîãî, çà ùî Ì³í³ñòåðñòâî çàêîðäîííèõ ñïðàâ Óêðà¿íè 
ïèñüìîâî âèñëîâèëî ïîäÿêó Îäåñüêîìó íàö³îíàëüíîìó óí³âåðñèòåòó 
³ìåí³ ². ². Ìå÷íèêîâà. 

Íàóêîâà íîâèçíà, àêòóàëüí³ñòü òà âàæëèâ³ñòü ðåçóëüòàò³â íàóêîâèõ 
äîñë³äæåíü, îòðèìàíèõ íàóêîâöÿìè Îäåñüêîãî íàö³îíàëüíîãî óí³âåð-
ñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà, âèñóíóëà íà ïîðÿäîê äåííèé ïèòàííÿ ïðî 
¿õ óçàãàëüíåííÿ òà øèðîêå îïðèëþäíåííÿ ç ìåòîþ óêð³ïëåííÿ íàö³î-
íàëüíî¿ áåçïåêè òà àâòîðèòåòó Óêðà¿íè íà ì³æíàðîäí³é àðåí³. 

Ì³æäèñöèïë³íàðíèé êîìïëåêñíèé íàóêîâèé ïðîåêò “Îñòð³â Çì³¿-
íèé” Îäåñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà (àâ-
òîð ³äå¿ òà êåð³âíèê ïðîåêòó ïðîô. Â. À. Ñìèíòèíà) ÿâëÿº ñîáîþ îðèã³-
íàëüíó ãðóïó ï’ÿòè ïðîáëåìíèõ ìîíîãðàô³÷íèõ íàóêîâèõ âèäàíü, ÿê³ 
ï³äñóìîâóþòü ðåçóëüòàòè íàóêîâèõ äîñë³äæåíü îñòðîâà ñï³âðîá³òíèêà-
ìè óí³âåðñèòåòó äî 2008 ðîêó: 

Îñòð³â Çì³¿íèé. ²íôîðìàö³éí³ äæåðåëà (â³äïîâ³äàëüíèé ðåäàêòîð 
Ì. Î. Ïîäðåçîâà). 

Îñòð³â Çì³¿íèé. ²ñòîð³ÿ ³ àðõåîëîã³ÿ (â³äïîâ³äàëüíèé ðåäàêòîð 
Î. Â. Ñìèíòèíà). 
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Îñòð³â Çì³¿íèé. Ðîñëèííèé ³ òâàðèííèé ñâ³ò (â³äïîâ³äàëüíèé ðåäàê-
òîð Â. Î. ²âàíèöÿ) 

Îñòð³â Çì³¿íèé. Àá³îòè÷í³ õàðàêòåðèñòèêè (â³äïîâ³äàëüíèé ðåäàêòîð 
Â. ². Ìåä³íåöü). 

Îñòð³â Çì³¿íèé. Åêîñèñòåìà ïðèáåðåæíèõ âîä (â³äïîâ³äàëüíèé ðå-
äàêòîð Â. ². Ìåä³íåöü). 

Á³ëüø³ñòü îòðèìàíèõ óí³êàëüíèõ ðåçóëüòàò³â ³ ìàòåð³àë³â, ùî íàâå-
äåí³ â ìîíîãðàô³ÿõ íàóêîâîãî ïðîåêòó “Îñòð³â Çì³¿íèé”, ïóáë³êóºòüñÿ 
âïåðøå. 

Êåð³âíèê ïðîåêòó ãëèáîêî âäÿ÷íèé âñ³ì íàóêîâöÿì, àñï³ðàíòàì ³ 
ñòóäåíòàì Îäåñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêî-
âà, à òàêîæ ñï³âðîá³òíèêàì ³íøèõ îðãàí³çàö³é, ÿê³ áðàëè ó÷àñòü â åêñïå-
äèö³ÿõ íà î. Çì³¿íèé, çàáåçïå÷óâàëè ôóíêö³îíóâàííÿ íàóêîâî-äîñë³ä-
íî¿ ñòàíö³¿ “Îñòð³â Çì³¿íèé”, ùî äîïîìîãëî îòðèìàòè óí³êàëüí³ äàí³, 
âèêëàäåí³ ó íàóêîâîìó ïðîåêò³ “Îñòð³â Çì³¿íèé”. 

Êåð³âíèê íàóêîâîãî ïðîåêòó “Îñòð³â Çì³¿íèé” 
ðåêòîð Îäåñüêîãî íàö³îíàëüíîãî 
óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà, 
ëàóðåàò Äåðæàâíî¿ ïðåì³¿ Óêðà¿íè â ãàëóç³ íàóêè ³ òåõí³êè, 
çàñëóæåíèé ä³ÿ÷ íàóêè ³ òåõí³êè Óêðà¿íè, 
ä-ð ô³ç.-ìàò. íàóê, ïðîôåñîð Â. À. ÑÌÈÍÒÈÍÀ 

НА
УК
ОВ
А БІ

БЛ
ІО
ТЕ
КА

 О
НУ

 ім
. І.
І. М

ЕЧ
НИ
КО
ВА



10 Îñòð³â Çì³¿íèé

Preface 

The Zmiinyi Island is one of the most important geopolitical objects of 
contemporary independent Ukraine, a pearl in treasury of historical and cul-
tural heritage of our Motherland, a unique natural and geographic object, 
which history of cultural development comes back to the ancient world. Sin-
gularity of natural and cultural environment, originality of its role in the in-
ternational arena in historical retrospective and nowadays, exclusive richness 
of natural resources on its shelf determine high strategic value of the Zmiinyi 
Island in a mental map of current Ukraine and make comprehensive research 
of the island relevant for further development of our country. 

Geological age of solids comprising the Zmiinyi Island is impressive: this 
is the only place within the territory of the Black Sea basin, where lower hori-
zons of sedimentary cover, created in the Palaeozoic about 400 million years 
ago, come out to the day. Rocks formed in the Silurian and Devonian times 
are also available for direct study within the island. 

Being the only island in the north-west shelf of the Black Sea, located ap-
proximately 40 km far from the mouth of the Danube, the Zmiinyi is the ut-
most south-west site of modern Ukraine, its area being 20,5 Ha. Its maximal 
height over the sea level is 41,3 m, extreme length is 682 m. 

Relative isolation of the island and durable integrity of its environment 
created favourable conditions for the unique flora and fauna complexes for-
mation, whose peculiarities are connected with specificity of existence within 
restricted space among saline water bodies. 

241 bird species were registered on the Zmiinyi Island, out of them 37 were 
Red Data Book of Ukraine species and 9 species were registered in Ukraine 
for the first time. Among the birds migrating through the island, there is a 
significant part of globally endangered in Europe. 13 species of odonatofauna 
of 4 families and 9 gena including Scutigera coleoptrata, entered into the Red 
Data Book of Ukraine were registered on the island. One of spiders species — 
Pardosa luctinosa luctinosa — is epiobiotic species of the Sarmatian sea littoral 
fauna. 

Modern flora of the Zmiinyi Island is represented by 197 species of seed 
plants of 136 gena, 46 families, three classes, two sections, 71 species of lichen 
and one species of fern. Species Ornithogalum refractum is entered into the 
Red Data Book of Ukraine, Black Sea Red Data Book and protected at the 
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local level. Epiobiotic species of lichen Tornabea scutellifera entered into the 
European Red List and the Red Data Book of Ukraine can be found on the 
island, as well as a number species that are rare for the territory of Ukraine. 

From the biodiversity viewpoint the ecosystem of the Zmiinyi Island  coastal 
waters is unique in the north-west part of the Black Sea, since there are such 
species of hydrobionts, which disappeared in the coastal line of the Black Sea 
coast long before. In the area of the island the following was registered: 272 al-
gae species belonging to seven sections, general list of phytoplankton consists 
of 78 species of diatoms, 72 dynophitic (among them 21 bare peridineans), 56 
green algae, 23 cyanobacteriae, 16 species of coccolithophora and 13 golden 
algae, 4 species of euglenic ones. 55 species of macrozoobenthos were found 
near the Zmiinyi Island. Five species of rare crabs were entered into the Red 
Data Book of Ukraine and 7 species — to the Black Sea Red Data Book. 11 
species of cancriforms dwelling not far from the island were entered in the 
Black Sea Biodiversity and Landscape Conservation Protocol to the Conven-
tion on the Protection of the Black Sea Against Pollution, ratified by Law of 
Ukraine No. 685-V dated 22.02.2007. 

Fish fauna, containing 49 fish species is also characterized by unique diver-
sity of species. Three fish species entered into the Red Data Book of Ukraine 
(the Black Sea horse Hippocampus guttulatus microstephanus, light drum Um-
brina cirrosa, beluga Huso huso) and 17 fish species included into the Black 
Sea Red Data Book were registered in the coastal waters. 7 species are being 
been protected since 1979 under Bern Convention on Wildlife Protection. 13 
fish species registered in of the Zmiinyi Island coastal waters were included 
into the list of disappearing and rare species of the Black Sea Biodiversity and 
Landscape Conservation Protocol to the Convention on the Protection of the 
Black Sea Against Pollution. 

Three species of the Black Sea dolphins (Delphinus delphis, Phocoena pho-
coena, Tursiops truncates), entered in the list of disappearing and rare spe-
cies the Black Sea Biological Diversity and Landscapes Preservation Protocol 
were registered in coastal waters of the Zmiinyi Island. Two of these species, 
common dolphin and Black Sea bottlenose dolphin, are also included into 
the Red Data Book of Ukraine 

Thus, the Zmiinyi Island and the adjacent part of the Black Sea shelf are 
the area of biological diversity concentration without analogues within con-
temporary Ukraine with respect of the number of rare species and the unique 
species composition. Therefore the area could be a source of preservation, 
recreation and enrichment of flora and fauna gene pool of the north-western 
Black Sea. 
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12 Îñòð³â Çì³¿íèé

History of cultural development of the Zmiinyi Island began in the ancient 
times, when myths and reality combined here. First historical references con-
cerning the Zmiinyi Island, which today is an utmost south-west area of the 
territory of Ukraine, reach VIIth century BC, when it was included to the 
chain of trade and communication ways of the Black Sea colonies and Minor 
Asia metropolis and became the most famous place to honour “the best of the 
Achaeans”, the hero of Trojan mythological cycle — Achilles. 

Ancient Greeks believed that it was here where the gateway to the Tartarus, 
the underworld of dead, where souls appeared before the lord of the other 
world Hades, was situated. From first centuries of new era the island lost its 
exterritorial status, getting the meaning of a boundary marker of the Roman 
Empire being in essence the completion of the Danube limes. 

Later the island belonged to various historical state formations as follows: 
Byzantium, Kievan Rus and Galich, Italian trade republics, the Ottoman 
Porte and its Balkan vassals, the Russian Empire, Romania and USSR. For 
its long history the island had a lot of different names: Levke, Achill’s Island, 
Phylloxy, Phidonisi, Levka, Ilan-Ida, Sherpilor, Zmiinyi. In all times when it 
was used the Zmiinyi Island has remained an object of captious attention of 
several states on every historical stage of its exploration. 

During these stormy two and a half thousand years of the island’s history, 
observation of a single principle of its territory usage not for life, but for de-
votion — first to God, then to State — has been retraced. Establishment of 
permanent residence on the island and formation of permanent residents of 
the island relates to time of Independence of Ukraine. In February 2007 Verk-
hovna Rada of Ukraine granted the status of an urban settlement Bile of Kili-
ya District, Odesa Region, to the residential complex located on the island. 
Infrastructure, aimed at provision of duly life conditions for local population 
has been formed on the island; post and bank establishments are working sta-
bly, new residential, scientific and medical centres are being built, building of 
church is planned, tourism and diving are being actively developed. 

The period of Independence of Ukraine includes also actual realization 
of unique character of the Zmiinyi, marked by a number of legislation acts, 
aimed at support and protection of natural and cultural heritage of the island. 
By the Decree of President of Ukraine No. 1341/98 dated 09.11.1998 the 
Zmiinyi Island with adjacent 500 meter water area was declared general zoo-
logical reserve and natural monument of National significance having special 
nature conservation and scientific value. Due to unique geological origin of 
the island it was entered to the Register of geological monuments of Ukraine. 
Historical-archaeological complexes of the Zmiinyi Island form a part of 
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the State Register of National Heritage (historic monuments, monumental 
art and archaeology) under protection number 2194. In 2002 the island was 
included to the Register of European territories important for protection of 
birds and their life environment. 

To create adequate living conditions for people and implement economic 
and other activities on the island, taking into account its uniqueness and con-
servation status, in 2002 the “Complex Program on Further Development of 
Infrastructure and Implementation of Economical Activity on The Zmiinyi 
Island and Continental Shelf” was developed and approved by the Decree of 
the Cabinet of Ministers of Ukraine No. 713 dated 31.05.2002. By the Decree 
of government of Ukraine No. 1807 dated 27.12.2006 the validity term of the 
program was prolonged till 2011. Fulfilling the tasks, assigned by the aforesaid 
Decree of the Cabinet of Ministers of Ukraine, the Ministry of Education 
and Science (MES) of Ukraine by Order No. 440 dated 19.08.2002 appointed 
Odesa National I. I. Mechnikov University as the main institution of MES 
dealing with scientific researches on the island and the adjacent Black Sea 
shelf. 

The history of studies conducted by the researchers of Odesa National 
I. I. Mechnikov University (Imperial Novorossiya University) is full of unique 
persons and remarkable results. The professors of Richelieu lyceum were origi-
nators. For instance, O. D. Nordman together with professor M. N. Murza-
kevych made a journey to Phidonisi and in that way became the first  naturalist 
that visited the island. Archaeological discoveries of M. N. Murzakevych 
expanded the knowledge on the history of the island. His work “The Coins 
Found on Phidonisi Island” initiated historical, archaeological and numis-
matic studies on the island. They were further continued and evolved by fa-
mous historians and archaeologists of Odesa (Novorossiya) University — P. K. 
Brun, E. R. von Stern, M. F. Boltenko, P. O. Karyshkovskyy, S. A. Bulatovych 
and others. 

In 1956 hydrobiological studies of the shelf area were carried out by the 
student of Odesa State I. I. Mechnikov University G. A. Solyanik, who did 
the practical work at Odesa biological research station. From 1973 A. I. Kor-
zyukov, assistant professor of zoology chair of the ONU, conducted his orni-
thological studies on the island. The Ornithological Research Station of the 
University was organised on the island to observe migration of birds. 

Geologists and geographers of the ONU studied the problem issues of 
the regional geology of Zmiinyi area within the territory of the north-west 
Black Sea shelf and their solving by means of scientific researches in stra-
tigraphy, sedimentology, geoecology and geochemistry. The works by Profes-
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14 Îñòð³â Çì³¿íèé

sor I. M. Sulimov are dedicated to development of oil-and-gas content of the 
Black Sea shelf around the Zmiinyi Island. Professor Y. D. Shuyskyy grounds 
appropriateness of considering Zmiinyi an island, not a rock. Members of 
geological and geographical faculty of the ONU named after I. I. Mech-
nikov — P. I. Zhantalay, Y. M. Bilanchyn, I. O. Suchkov and M. Y. Tortyk 
participated in several surveys on the island with the aim to study the condi-
tions of soil formation and to map soil cover of this unique piece of dry land 
in the Black Sea. 

At different times the naturalists of the ONU named after I. I. Mechnikov 
conducted monitoring of island and sea ecosystems and studied biocoeno-
ses with the purpose to preserve biological diversity in the island area. The 
works of professors M. M. Zelenetskyy, K. O. Vynogradov, V. O. Ivanytsia, 
V. D. Sevastyanov, researchers A. I. Korzyukov, V. V. Zamorov, T. V. Gudzen-
ko, M. M. Dzhurtubayev, T. V. Vasylyeva, V. I. Medinets, N. V. Kovalova and 
other staff members of Odesa National I. I. Mechnikov University are widely 
known in scientific spheres. 

Since 2002 a fundamentally new stage in research of the Zmiinyi Island, 
connected with implementation of regular stationary studies on the island has 
been commenced by Odesa National I. I. Mechnikov University. 

The first step of Odesa National I. I. Mechnikov University as the Ministry 
of Education and Science appointed leading organisation to fulfil the tasks 
of the programme of further infrastructure development and introduction of 
economic activities on the Zmiinyi Island and continental shelf, was the de-
velopment of legal basis for creation of scientific research station “The Zmi-
inyi Island” (SRSZI). In 2002 the Odesa National I. I. Mechnikov University 
has developed a set of basic documents regulating functioning of the SRSZI, 
on which basis Provision on the SRSZI was developed and approved by the 
Order of the Ministry of Education and Science (dated 13.12.2002 No.706). 
Being located on the island, the SRSZI is included into the structure of the 
Regional Centre for Integrated Monitoring and Ecological Studies (Head of 
the centre is V. I. Medinets) of scientific research branch (Vice Rector Profes-
sor V. O. Ivanytsia) of Odesa National I. I. Mechnikov University. 

The second assignment, stipulated by the Program, consisted in creation 
of educational scientific complex with the background monitoring station. 
By the order of the Minister of Education and Science dated 13.12.2002 
No.706 the scientific research complex comprising the SRSZI, background 
monitoring station, geological and geographical, biological and historical 
faculties of the university was established at the Odesa National I. I. Mech-
nikov University. 
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Within the period from 2003 up to the present time researchers the Odesa 
National I. I. Mechnikov University on the basis of the SRSZI have been car-
rying out investigations and studies in geobotany, soil science, geology, hy-
drology, hydrochemistry, hydrobiology, microbiology, ornithology, archaeol-
ogy, astronomy, etc. on the Zmiinyi Island. During this time Odesa National 
I. I. Mechnikov University has been acting as an executor of seven scientific 
projects for the general amount of 1,7 million UAH, which were carried out 
upon the order of the Ministry of Education and Science of Ukraine and State 
Fund of Fundamental Researches. 

During 2003-2008 about 60 interdisciplinary research surveys were carried 
out by the researchers of Odesa National I. I. Mechnikov University on the 
Zmiinyi Island, in the course of which several tens of thousands samples on 
all directions of the studies were collected. Payment of all expenses, connect-
ed with the rent of ship, costs on transportation and business trips of officials, 
purchase of reagents and all necessary equipment was made using the special 
budget fund of the Odesa National I. I. Mechnikov University. Total expenses 
for 2003-2008 years made about 1 million UAH. 

Significant part of the results, obtained by the researchers of Odesa Na-
tional I. I. Mechnikov University during the complex surveys of the island and 
adjacent sea waters are resonant, unique and principally new. 

For the first time a soil map of the island territory was made and the current 
ecological and geochemical conditions assessed. 

In the process of birds migration monitoring 9 bird species was registered 
within the territory of Ukraine for the first time. For the first time pygmy spi-
der Oedothorax apicatus was found on the island. For the first time the taxo-
nomic structure of the Zmiinyi butterflies was determined. One of the discov-
ered types of mites — Antennoseius ponticus was described as the new for the 
science. 

35 types of flora, which had never been indicated by researchers, were dis-
covered in the island cover. For the first time study of the island lichens was 
carried out. 71 species of lichens were found on the Zmiinyi Island, 3 of which 
were new for the territory of Ukraine. 

For the first time presence of a special group of microalgae consisting of 23 
potentially toxic species that developed annually in the Zmiinyi water area in 
2003-2006 was registered in the island area. For the first time the detailed list 
of fish fauna and benthos species found in coastal waters around the Zmiinyi 
Island was made. First for the north-west part of the Black Sea and for the sea 
waters of Ukraine as a whole, Gobius paganellus was registered in coastal wa-
ters of the Zmiinyi Island. For the first time mussels and rapa whelk resources 
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were assessed, typical and quantitative characteristics of bacterial plankton 
of coastal waters were researched and composition of bottom sediments were 
studied. 

On requests of the Ministry of Education and Science of Ukraine, Ministry 
of Foreign Affairs of Ukraine, Ministry of Natural Environment Protection, 
Odesa Regional State Administration, Odesa Regional Council and Odesa Re-
gional Utilities Enterprise “Ostrivne” on the basis of results from the surveys 
the researchers of the Odesa National I. I. Mechnikov University prepared 
materials about the state of natural and biological resources of the Zmiinyi 
and adjacent part of the Black Sea. These materials are used for implemen-
tation of administrative and economic measures concerning develop ment of 
infrastructure of the Zmiinyi Island, for the international negotiations on the 
matter of determination of status of the Zmiinyi Island, substantiation of fi-
nancing amount and execution of natural protection measures on the Zmi-
inyi Island, sustainable use and protection of the natural resources, as well as 
planning of measures related to preservation of biological diversity of marine 
coastal ecosystem and upgrading the conservation status of the  general state 
zoological reserve “Zmiinyi Island”. 

Special attention should be paid to research of history and archaeology 
of the Zmiinyi Island, conducted by young scientists of Odesa National 
I. I. Mechnikov University under supervision of Professor O.V. Smyntyna. 
Scientific novelty of the results received by them, first of all is conditioned 
by application of a specific approach to historical interpretation of facts and 
events, based on the theory of living space exploitation, developed by the head 
of the research group. Cycle of works of the author in this sphere, awarded 
with premium for young scientist by President of Ukraine and scholarships 
from Verkhovna Rada of Ukraine and Cabinets of Ministers of Ukraine, was 
funded within grants of President of Ukraine for young scientists. 

An outstanding contribution to the studies of the Zmiinyi Island is the 
scientific work of the staff of the Scientific Library of Odesa National 
I. I. Mechnikov University (Director of the library — M. O. Podrezova), who 
gathered information about literature, devoted to the Zmiinyi Island from 
old printings of the XVI century to modern publications. They considered 
law sources, scientific legal publications, works of ancient authors, state-
ments of travellers, cartographic materials and reference works,  containing 
significant scope of information in archaeology, history, geography and oth-
er sciences. Archive documents for promotion of protection of interests of 
Ukraine concerning the Zmiinyi Island were first found, researched and 
transferred for usage to the Ministry of Foreign Affairs of Ukraine and the 
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Ministry expressed their gratitude to Odesa National I. I. Mechnikov Uni-
versity in writing. 

Scientific novelty, urgency and importance of the results of the studies re-
ceived by the scientists of Odesa National I. I. Mechnikov University put the 
question concerning their generalisation and wide publicity with a purpose to 
strengthening of safety and authority of Ukraine in the international arena. 

Interdisciplinary integrated scientific project “The Zmiinyi Island” of 
Odesa National I. I. Mechnikov University (author of idea and head of the 
project is V. A. Smyntyna) represents an original group consisting of five 
problematic monographic scientific publications, summarizing results of re-
search surveys of the island by the University staff up to 2008: 

The Zmiinyi Island. Information Sources (executive editor M. O. Po-
drezova). 

The Zmiinyi Island. History and Archaeology (executive editor 
O. V. Smyntyna). 

The Zmiinyi Island. Flora and Fauna (executive editor V. O. Ivanytsia). 
The Zmiinyi Island. Abiotic Characteristics (executive editor V. I. Medi-

nets). 
The Zmiinyi Island. Ecosystem of Coastal Waters (executive editor 

V. I. Medinets). 
The majority of unique results and materials received and provided in the 

monographs of the scientific project “The Zmiinyi Island” are being pub-
lished for the first time. 

Head of the project is deeply thankful to all scientists, postgraduates and 
students of Odesa National I. I. Mechnikov University the staff members of 
other organisations, who participated in surveys on the Zmiinyi Island, pro-
vided functioning of scientific and research station “The Zmiinyi Island” that 
helped to obtain unique data presented in the scientific project “The Zmiinyi 
Island”. 

Head of the scientific project “The Zmiinyi Island” 
Rector of Odesa National I. I. Mechnikov University 
Laureate of a State Premium of Ukraine in the field 
of science and technology, 
Honoured Worker of science and technology of Ukraine, 
DrSc (physics and mathematics), Professor V. A. SMYNTYNA 
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Âñòóï 

Ìîðñüê³ íàóêîâ³ äîñë³äæåííÿ ðàéîíó ×îðíîãî ìîðÿ ïîáëèçó î. Çì³-
¿íîãî áóëî ïî÷àòî ó ÕÕ ñòîð³÷÷³ â ðàìêàõ çä³éñíåííÿ ìàñøòàáíèõ äî-
ñë³äæåíü (ã³äðîëîãî-ã³äðîõ³ì³÷íèõ, ãåîëîã³÷íèõ, á³îëîã³÷íèõ ³ ò. ³í.) íà 
øåëüô³ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ [5, 7]. Àëå åêîñèñòå-
ìà ïðèáåðåæíèõ âîä î. Çì³¿íîãî çàëèøàëàñÿ ñëàáêî âèâ÷åíîþ. Ïåðø³ 
åêñïåäèö³éí³ äîñë³äæåííÿ ó ïðèëåãëîìó äî î. Çì³¿íîãî ðàéîí³ ïðîâåëè 
â÷åí³ Îäåñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ì. ². ². Ìå÷íèêîâà (ÎÍÓ 
³ì. ². ². Ìå÷íèêîâà) ñï³ëüíî ç³ ñïåö³àë³ñòàìè äåðæàâíîãî ï³äïðèºìñòâà 
“Ï³âäåíìîðãåîëîã³ÿ” ó 1996–1997 ðð. [16, 17] òà áåçïîñåðåäíüî äîñë³-
äæåííÿ ïðèáåðåæíèõ äî î. Çì³¿íîãî âîä âïåðøå ïðîâåëè â÷åí³ Îäåñü-
êî¿ ô³ë³¿ ²íñòèòóòó á³îëîã³¿ ï³âäåííèõ ìîð³â ï³ä êåð³âíèöòâîì àêàäåì³êà 
Þ. Ï. Çàéöåâà [4, 5] ó 1997 ð. Ïî÷èíàþ÷³ ç 2003 ð. ðåãóëÿðí³ êîìïëåê-
ñí³ äîñë³äæåííÿ îñòðîâà ³ ïðèáåðåæíî¿ ìîðñüêî¿ åêîñèñòåìè òà ïðè-
ëåãëî¿ ÷àñòèíè øåëüôó ×îðíîãî ìîðÿ ïðîâîäèëèñü íàóêîâöÿìè ÎÍÓ 
³ì. ². ². Ìå÷íèêîâà, ùî äàëî çìîãó îòðèìàòè ñóòòºâî íîâ³ ðåçóëüòàòè, 
÷àñòèíà ç ÿêèõ áóëà íåâ³äîìà ðàí³øå [1–3, 6–15, 18–24]. Ãîëîâíèì ðå-
çóëüòàòîì ïîïåðåäí³õ äîñë³äæåíü áóëî óñòàíîâëåííÿ òîãî ôàêòó, ùî ó 
ïðèáåðåæí³é çîí³ îñòðîâà ñôîðìîâàí³ ñïåöèô³÷í³ óí³êàëüí³ ñï³âòîâà-
ðèñòâà ë³òîô³ëüíèõ îðãàí³çì³â, ùî â³äíîñÿòüñÿ äî ð³çíèõ ñèñòåìàòè÷-
íèõ ãðóï. Ó íàóêîâö³â ç’ÿâèëàñü óí³êàëüíà ìîæëèâ³ñòü âïåðøå ïðîâå-
ñòè äîñë³äæåííÿ â³äîñîáëåíî¿ ìîðñüêî¿ åêîñèñòåìè, ÿêà ùå íå çàçíàëà 
çíà÷íîãî àíòðîïîãåííîãî òèñêó. 

Íàóêîâ³ äîñë³äæåííÿ ïðèáåðåæíî¿ ìîðñüêî¿ åêîñèñòåìè î. Çì³¿íî-
ãî ÎÍÓ ³ì. ². ². Ìå÷íèêîâà ïðîâîäèâ ó 2003–2007 ðð. [18, 19] â ðàìêàõ 
íàñòóïíèõ íàóêîâî-äîñë³äíèõ ïðîåêò³â, ùî ô³íàíñóâàëèñü ç áþäæåòó 
Ì³í³ñòåðñòâà îñâ³òè ³ íàóêè Óêðà¿íè: 

– “Ïðîâåäåííÿ êîìïëåêñíîãî îáñòåæåííÿ òà ðîçðîáêà ñèñòåìè 
³íòåãðîâàíîãî åêîëîã³÷íîãî ìîí³òîðèíãó ³ äîâãîñòðîêîâèõ íàóêîâèõ 
 äîñë³äæåíü î. Çì³¿íèé òà ïðèëåãëîãî øåëüôó” (2003–2005 ðð.); 

– “Ðîçðîáêà ìåòîä³â çáåðåæåííÿ ïðîäóêòèâíîñò³ ìîðñüêî¿ åêîñèñòå-
ìè â ðåã³îí³ î. Çì³¿íèé ç óðàõóâàííÿì âïëèâó äàëüíüîãî àòìîñôåðíîãî 
ïåðåíîñó çàáðóäíåíü” (2003–2004 ðð.); 

– “Ñèñòåìí³ äîñë³äæåííÿ åêîñèñòåì î. Çì³¿íèé òà ïðèëåãëî¿ ÷àñòè-
íè ×îðíîãî ìîðÿ äëÿ âèçíà÷åííÿ ³ îá´ðóíòóâàííÿ ñòâîðåííÿ åôåêòèâ-
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íî¿ ³íôðàñòðóêòóðè òà äîö³ëüíî çáàëàíñîâàíîãî åêîëîã³÷íî áåçïå÷íîãî 
ñòàëîãî ðîçâèòêó ãîñïîäàðñüêî¿ ä³ÿëüíîñò³ â ñó÷àñíèõ ã³äðîëîãî-ã³äðî-
õ³ì³÷íèõ ³ ìåòåîðîëîã³÷íèõ óìîâàõ” (2006–2008 ðð.). 

Òðåáà â³äì³òèòè, ùî äåðæáþäæåòí³ êîøòè âèä³ëÿëèñÿ â îñíîâíî-
ìó íà çàðïëàòíþ âèêîíàâö³â. Ñïëàòà âñ³õ âèòðàò íà îðåíäó ñóäíà, íà 
òðàíñïîðòóâàííÿ ³ â³äðÿäæåííÿ ñï³âðîá³òíèê³â, ïðèäáàííÿ ðåàêòèâ³â 
òà íåîáõ³äíîãî îáëàäíàííÿ, ðîçðîáêó ïðîåêòíî¿ äîêóìåíòàö³¿ òà çä³é-
ñíåííÿ êàï³òàëüíîãî ðåìîíòó îðåíäîâàíèõ ïðèì³ùåíü ïðîâîäèëàñÿ çà 
ðàõóíîê âëàñíèõ êîøò³â ÎÍÓ ³ì. ². ². Ìå÷íèêîâà. Â 2003 ð. åêñïåäè-
ö³éí³ äîñë³äæåííÿ ³ äîñòàâêà åêñïåäèö³é íà î. Çì³¿íèé çä³éñíþâàëèñÿ 
íà îðåíäîâàíîìó ñóäí³ Äóíàéñüêî¿ ã³äðîìåòåîðîëîã³÷íî¿ îáñåðâàòîð³¿ 
[18]. Ç 2004 ð. òðàíñïîðòóâàííÿ åêñïåäèö³é íà îñòð³â òà ïðîæèâàííÿ íà 
îñòðîâ³ çä³éñíþâàëîñÿ íà êîìåðö³éí³é îñíîâ³ çà ðàõóíîê óí³âåðñèòåòó, 
äëÿ ÷îãî óêëàäàëèñü äîãîâîðè ç îäåñüêèì êîìóíàëüíèì ï³äïðèºìñòâîì 
“Îñòð³âíå”. 

Â ïåð³îä ç 2003 ð. äî öüîãî ÷àñó â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî 
ïðîâîäÿòüñÿ äîñë³äæåííÿ ã³äðîëîã³÷íîãî ³ ã³äðîõ³ì³÷íîãî ðåæèìó, ñòà-
íó äîííèõ â³äêëàäåíü òà ìîðñüêèõ æèâèõ ðåñóðñ³â, ç îñîáëèâîþ óâàãîþ 
äî ³õò³îôàóíè òà áåíòîñó [1–3, 6–15, 18–24]. Ó âèêîíàíí³ äîñë³äæåíü 
[18, 19] áðàëè ó÷àñòü ñïåö³àë³ñòè ç åêîëîã³¿, ã³äðîá³îëîã³¿, ì³êðîá³îëîã³¿, 
³õò³îëîã³¿, ã³äðîëîã³¿, ã³äðîõ³ì³¿, ìîðñüêî¿ ãåîëîã³¿ òà ³í. Ç êâ³òíÿ 2005 ð. 
ïî÷àòî áåçïåðåðâíèé ðåæèì ðîáîòè íàóêîâî-äîñë³äíî¿ ñòàíö³¿. Ùî-
äåííî âèêîíóþòüñÿ ñïîñòåðåæåííÿ çà òåìïåðàòóðîþ, ïðîçîð³ñòþ, åëå-
êòðîïðîâ³äí³ñòþ, ðÍ, âì³ñòîì ðîç÷èíåíîãî êèñíþ, á³îãåííèõ ñïîëóê 
ôîñôîðó òà àçîòó, ôîòîñèíòåòè÷íèõ ï³ãìåíò³â. Ðåãóëÿðíî âèêîíóºòüñÿ 
â³äá³ð ïðîá ô³òîïëàíêòîíó, ³õò³îôàóíè, ìàêðîçîîáåíòîñó òà ì³êðîôëî-
ðè. Â³ä³áðàí³ çðàçêè êîíñåðâóþòüñÿ ³ òðàíñïîðòóþòüñÿ äëÿ ïîäàëüøî-
ãî àíàë³çó â ëàáîðàòîð³ÿõ ÎÍÓ ³ì. ². ². Ìå÷íèêîâà. Çà 2003–2007 ðð. 
âèêîíàíî 50 ö³ëüîâèõ åêñïåäèö³é, â ÿêèõ ïðèéíÿëî ó÷àñòü á³ëüø ÿê 80 
íàóêîâö³â, àñï³ðàíò³â ³ ñòóäåíò³â óí³âåðñèòåòó. Â³ä³áðàíî ê³ëüêà äåñÿò-
ê³â òèñÿ÷ çðàçê³â ïî âñ³õ íàïðÿìêàõ äîñë³äæåíü. Â ñï³âðîá³òíèöòâ³ ç 
Îäåñüêèì öåíòðîì Ï³âäåííîãî íàóêîâî-äîñë³äíîãî ³íñòèòóòó ðèáíîãî 
ãîñïîäàðñòâà ïðîâåäåí³ ðîáîòè ç âèâ÷åííÿ çàïàñ³â ì³ä³¿ òà ðàïàíè [1]. 

Â îñíîâó ìåòîäîëîã³¿ äîñë³äæåíü åêîñèñòåìè ïðèáåðåæíèõ âîä ïî-
êëàäåíèé ñèñòåìíèé ï³äõ³ä, êîëè îäíî÷àñíî âèâ÷àþòüñÿ îñíîâí³ õà-
ðàêòåðèñòèêè á³îöåíîçó ³ àá³îòè÷íî¿ ñêëàäîâî¿ åêîñèñòåìè. Â ïðîöåñ³ 
äîñë³äæåíü áóëî ðîçðîáëåíî ³ âò³ëåíî ïðîãðàìó ïîñò³éíèõ äîâãîñòðî-
êîâèõ ñïîñòåðåæåíü ³ ìîí³òîðèíãó, çàâäÿêè ÿê³é âïåðøå áóëè îòðèìàí³ 
äàí³ ïðî ã³äðîëîã³÷íèé, ã³äðîìåòåîðîëîã³÷íèé ³ ã³äðîá³îëîã³÷íèé ðå-
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æèì ïðèáåðåæíèõ âîä î. Çì³¿íîãî, à ïðîòÿãîì ïåð³îäó ç ÷åðâíÿ 2005 ð. 
äî ãðóäíÿ 2006 ð. âïåðøå îòðèìàí³ áåçïåðåðâí³ ðÿäè äàíèõ ç ã³äðîëîã³¿, 
ã³äðîõ³ì³¿, ã³äðîá³îëîã³¿, ìåòåîðîëîã³¿, ùî äàº çìîãó îö³íèòè ð³÷í³ öè-
êëè áàãàòüîõ ïàðàìåòð³â ïðèáåðåæíèõ âîä òà àòìîñôåðíèõ ïðîöåñ³â 
[19]. Âïåðøå áóëî ïðîâåäåíî âèâ÷åííÿ äåòàëüíîãî ñêëàäó ³õò³îôàóíè ³ 
áåí  òîñó ïðèáåðåæíî¿ çîíè î. Çì³¿íîãî [20–22], îö³íåíî çàãàëüí³ çàïàñè 
ì³ä³é ³ õèæàêà ðàïàíè ó äîñë³äæåí³é ïðèáåðåæí³é çîí³ î. Çì³¿íîãî [1], 
äåòàëüíî äîñë³äæåíî âèäîâèé ñêëàä ô³òîïëàíêòîíó ³ ê³ëüê³ñí³ õàðàêòå-
ðèñòèêè áàêòåð³îïëàíêòîíó ïðèáåðåæíèõ âîä [3, 9, 11], âèâ÷åíî ñêëàä 
äîííèõ â³äêëàäåíü [24]. 

Íàóêîâöÿìè óí³âåðñèòåòó ðîçðîáëåíî ïðîãðàìó ä³é ùîäî çáåðåæåí-
íÿ ïðîäóêòèâíîñò³ ïðèáåðåæíèõ âîä óí³êàëüíî¿ ìîðñüêî¿ åêîñèñòåìè 
á³ëÿ î. Çì³¿íîãî òà îá´ðóíòóâàííÿ ñòâîðåííÿ â ðàéîí³ î. Çì³¿íîãî ìîð-
ñüêèõ îõîðîíþâàíèõ òåðèòîð³é, íàñàìïåðåä íàö³îíàëüíîãî ìîðñüêî-
ãî ïðèðîäíîãî ïàðêó. Âïðîâàäæåííÿ ðîçðîáëåíî¿ ïðîãðàìè âèð³øèòü 
ïðîáëåìè àêòèâíîãî çàõèñòó ïðèðîäíîãî ñåðåäîâèùà î. Çì³¿íîãî ³ éîãî 
ïðèáåðåæíèõ âîä, à òàêîæ äàñòü çìîãó: 

– çáåðåãòè óí³êàëüíó ä³ëÿíêó êàì’ÿíèñòîãî ìîðñüêîãî äíà, íå òèïî-
âó äëÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ìîðÿ; 

– çàõèñòèòè á³îð³çíîìàí³òòÿ ìîðñüêî¿ ôëîðè ³ ôàóíè, âêëþ÷àþ÷è ð³ä-
ê³ñí³ âèäè, ùî âíåñåí³ äî ×åðâîíî¿ êíèãè Óêðà¿íè òà ×åðâîíî¿ êíèãè 
×îðíîãî ìîðÿ; 

– îáìåæèòè àíòðîïîãåííèé âïëèâ íà åêîñèñòåìó, íàñàìïåðåä íå-
êîíòðîëüîâàíèé âèëîâ ì³ä³é, ðèá, ðàêîïîä³áíèõ òîùî; 

– ñòâîðèòè ïðèðîäíèé ïîë³ãîí äëÿ ïðîâåäåííÿ íàóêîâèõ äîñë³äæåíü 
òà ñïîñòåðåæåíü çà çì³íàìè ìîðñüêî¿ ³çîëüîâàíî¿ åêîñèñòåìè; 

– âïðîâàäèòè ñóâîðî íàóêîâèé ï³äõ³ä äî îðãàí³çàö³¿ êîíòðîëüîâàíî-
ãî åêîëîã³÷íîãî òóðèçìó; 

– ñïðèÿòè çàëó÷åííþ çàðóá³æíèõ ôàõ³âö³â äî ïðîâåäåííÿ äîñë³äæåíü 
â óí³êàëüíîìó êóòî÷êó ×îðíîãî ìîðÿ. 

Äëÿ ðåàë³çàö³¿ îñíîâíèõ çàâäàíü ñòâîðåíî¿ ïðîãðàìè çàïðîïîíîâà-
íî äåòàëüíèé ïëàí ä³é ³ çàõîä³â, ñïðÿìîâàíèõ íà çáåðåæåííÿ ³ñíóþ÷î¿ 
ïðîäóêòèâíîñò³, ÿêîñò³ âîäíîãî ñåðåäîâèùà ³ á³îð³çíîìàí³òòÿ. 

Â äàí³é ìîíîãðàô³¿ óçàãàëüíåí³ ìàòåð³àëè ãåîëîãî-ãåîõ³ì³÷íèõ, ã³ä-
ðîëîã³÷íèõ, ã³äðîõ³ì³÷íèõ ³ ã³äðîá³îëîã³÷íèõ äîñë³äæåíü, ÿê³ áóëè ïðî-
âåäåí³ â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî ó 2003–2007 ðð. íàóêîâöÿìè 
ÎÍÓ ³ì. ². ². Ìå÷íèêîâà. 

Ìîíîãðàô³ÿ çà ñâîºþ ñòðóêòóðîþ ñêëàäàºòüñÿ ç âñòóïó ³ ÷îòèðüîõ 
ðîçä³ë³â: “Ìîðñüê³ ãåîëîã³÷í³ äîñë³äæåííÿ”, “Ã³äðîëîã³÷í³ äîñë³äæåí-
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íÿ ìîðñüêèõ âîä á³ëÿ î. Çì³¿íîãî”, “Ã³äðîõ³ì³÷í³ äîñë³äæåííÿ” ³ “Ã³ä-
ðîá³îëîã³÷í³ äîñë³äæåííÿ”. 

Â ïåðøîìó ðîçä³ë³ íàâåäåíî ³íôîðìàö³þ ïðî ³ñòîð³þ ìîðñüêèõ ãåî-
ëîã³÷íèõ äîñë³äæåíü, óçàãàëüíåí³ äàí³ ïðî ñòàí äîííèõ â³äêëàäåíü, ¿õ 
õàðàêòåðèñòèêè, îïèñàí³ îñíîâí³ ðèñè ñó÷àñíîãî ïðîöåñó íàêîïè÷åí-
íÿ â³äêëàäåíü íà øåëüô³ ×îðíîãî ìîðÿ â ðàéîí³ î. Çì³¿íîãî. 

Â äðóãîìó ðîçä³ë³ ïðèâåäåí³ òà àíàë³çóþòüñÿ âëàñí³ ðåçóëüòàòè ã³ä-
ðîëîã³÷íèõ äîñë³äæåíü ìîðñüêèõ âîä á³ëÿ î. Çì³¿íîãî, ÿê³ ïðîâîäèëèñü 
íàóêîâöÿìè ÎÍÓ ³ì. ². ². Ìå÷íèêîâà ³ âêëþ÷àëè â ñåáå ñïîñòåðåæåííÿ 
çà ïðîçîð³ñòþ, ð³âíåì ³ õâèëþâàííÿì ìîðÿ òà îñîáëèâîñòÿìè ã³äðîëî-
ã³÷íîãî ðåæèìó ðàéîíó ì³æ äåëüòîþ Äóíàþ ³ î. Çì³¿íèì. Âåëèê³ îáñÿãè 
³íôîðìàö³¿ îòðèìàí³ â ïðîöåñ³ äîñë³äæåíü òåìïåðàòóðíîãî ³ ñîëîí³ñò-
íîãî ðåæèìó ïðèáåðåæíèõ äî îñòðîâó âîä ×îðíîãî ìîðÿ. 

Â ðîçä³ë³ “Ã³äðîõ³ì³÷í³ äîñë³äæåííÿ” íàâåäåí³ è ïðîàíàë³çîâàí³ äàí³ 
ïðî îñíîâí³ ã³äðîõ³ì³÷í³ ïîêàçíèêè, òàê³ ÿê âîäíåâèé ïîêàçíèê, ðîç-
÷èíåíèé êèñåíü ³ á³îãåíí³ ðå÷îâèíè. Îáãîâîðþºòüñÿ âïëèâ Äóíàþ íà 
ïðèëåãëèé äî äåëüòè ðàéîí ×îðíîãî ìîðÿ ³, â³äïîâ³äíî, íà åêîñèñòåìó 
ïðèáåðåæíèõ äî î. Çì³¿íîãî ìîðñüêèõ âîä. 

Â ðîçä³ë³ “Ã³äðîá³îëîã³ÿ”, ÿêèé º íàéá³ëüøèì â ìîíîãðàô³¿, ðîçãëÿ-
íóò³ ðåçóëüòàòè ñïîñòåðåæåíü çà ê³ëüê³ñíèìè ³ ÿê³ñíèìè õàðàêòåðèñòè-
êàìè áàêòåð³îïëàíêòîíó, ô³òîïëàíêòîíó, ìàêðîçîîáåíòîñó, ³õò³îôàóíè 
òà âîäîðîñòåé-ìàêðîô³ò³â. Ðîçä³ë, ïðèñâÿ÷åíèé àíàë³çó çì³í ôîòîñèí-
òåòè÷íèõ ï³ãìåíò³â, ÿê³ â ñó÷àñí³é åêîëîã³¿ âèêîðèñòîâóþòüñÿ ÿê ³íäè-
êàòîð ÿêîñò³ ³ â³ðîã³äíîñò³ åâòðîô³êàö³éíèõ ïðîöåñ³â â ìîðñüêèõ åêî-
ñèñòåìàõ, º äóæå ñâîº÷àñíèì ç òî÷êè çîðó îö³íêè åâòðîô³êàö³éíîãî 
ñòàòóñó ïðèáåðåæíèõ ìîðñüêèõ âîä. 

Îñíîâíó ÷àñòèíó ìàòåð³àë³â, ïðåäñòàâëåíèõ â ìîíîãðàô³¿, ï³äãîòó-
âàëè ñï³âðîá³òíèêè Ðåã³îíàëüíîãî öåíòðó ³íòåãðîâàíîãî ìîí³òîðèíãó 
³ åêîëîã³÷íèõ äîñë³äæåíü ÎÍÓ ³ì. ². ². Ìå÷íèêîâà, â ñòðóêòóð³ ÿêîãî 
ä³º íàóêîâî-äîñë³äíà ñòàíö³ÿ “Îñòð³â Çì³¿íèé”, à ñàìå: ê. ô.-ì. í. Ìå-
ä³íåöü Â. ²., ê. á. í. Êîâàëüîâà Í. Â., Äåðåçþê Í. Â., Êîíàðåâà Î. Ï., 
×³÷ê³í Â. Ì., Ñí³ã³ðüîâ Ñ. Ì., Ãàçºòîâ ª. ²., Ïðîùåíêî Â. Â., Ìåä³-
íåöü Ñ. Â.; Ìåðåöüêèé ß. Ã. Â íàïèñàíí³ ìîíîãðàô³¿ ïðèéìàëè òàêîæ 
ó÷àñòü ñï³âðîá³òíèêè ãåîëîãî-ãåîãðàô³÷íîãî ôàêóëüòåòó ê. ã.-ì. í. Ñó÷-
êîâ ². Î., ê. ã. í. Ôåäîðîí÷óê Í. Î., Òþëºíºâà Í. Â. òà á³îëîã³÷íîãî ôà-
êóëüòåòó — ê. á. í. Çàìîðîâ Â. Â. ³ ä. á. í. Òêà÷åíêî Ô. Ï. 

Ðåçóëüòàòè ñïîñòåðåæåíü ³ àíàë³ç³â çðàçê³â, ÿê³ íàâîäÿòüñÿ â ìîíî-
ãðàô³¿, îòðèìàí³ çà áåçïîñåðåäíüî¿ ó÷àñò³ ñïåö³àë³ñò³â, ÿê³ çàáåçïå÷óâà-
ëè ôóíêö³îíóâàííÿ íàóêîâî-äîñë³äíî¿ ñòàíö³¿ “Îñòð³â Çì³¿íèé” òà ïðî-
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âåäåííÿ àíàë³ç³â â áåðåãîâèõ ëàáîðàòîð³ÿõ. Ñåðåä íèõ Ïèñàðåíêî Â. Â., 
Âîñòðèêîâà ². Â., Ìèëåâà À. Ï., Ïîêàñü À. Ñ., Àáàêóìîâ Î. Ì., Íîâ³-
êîâ À. Ì., Äÿ÷åíêî ². Ê., Ñîðîêîóìîâ À. Î., Ï³öèê Â. Ç. òà ³íø³. Âñ³ì 
âèùåâêàçàíèì îñîáàì êîëåêòèâ àâòîð³â ìîíîãðàô³¿ âèñëîâëþº ñâîþ 
ïîäÿêó. 

Îñîáëèâó âäÿ÷í³ñòü àâòîðè âèñëîâëþþòü ñ. í. ñ. Êîíàðåâ³é Î. Ï. òà 
ì. í. ñ. Ñîëòèñ ². ª. çà ¿õ äîïîìîãó â ï³äãîòîâö³ ðóêîïèñó ìîíîãðàô³¿ äî 
îïóáë³êóâàííÿ. 
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Ðîçä³ë 1 

ÌÎÐÑÜÊ² ÃÅÎËÎÃ²×Í² ÄÎÑË²ÄÆÅÍÍß 

Àêòóàëüí³ñòü äîñë³äæåííÿ ñêëàäó äîííèõ â³äêëàä³â âèçíà÷àºòüñÿ 
òèì, ùî äîíí³ â³äêëàäè º ê³íöåâîþ ëàíêîþ â òðàíñïîðòóâàíí³ ìàòåð³-
àëó ç êîí òèíåíò³â ó ìîðå. Â íèõ ïîðÿä ³ç ïðèðîäíèìè õ³ì³÷íèìè ñïî-
ëóêàìè ìîæóòü íàêîïè÷óâàòèñÿ ³ çàáðóäíþþ÷è ðå÷îâèíè. Êð³ì òîãî, 
äîíí³ â³äêëàäè ³ ñàì³ ìîæóòü áóòè äæåðåëîì çàáðóäíåííÿ ïðè ïðîöåñ³ 
ðåñåäèìåíòàö³¿, à òàêîæ äåñîðáö³¿ õ³ì³÷íèõ åëåìåíò³â. Ö³ ïðîöåñè âè-
çíà÷àþòüñÿ, â ïåðøó ÷åðãó, ðå÷îâèííèì ñêëàäîì äîííèõ â³äêëàä³â. Òà-
êèì ÷èíîì, óìîâè ñåäèìåíòàö³¿ âèçíà÷àþòü çàãàëüíèé ñòàí ãåîëîã³÷-
íîãî ñåðåäîâèùà. 

Â ö³ëîìó ë³òîëîã³÷íèé òèï äîííèõ â³äêëàä³â âèçíà÷àº ñêëàä ³ ñòðóê-
òóðó äîííèõ á³îöåíîç³â. Ó ìåæàõ ðàéîíó çíàõîäèòüñÿ ãåîõ³ì³÷íèé 
áàð’ºð “ð³êà — ìîðå”, â³äáóâàºòüñÿ ðîçâàíòàæåííÿ òâåðäî¿ ôàçè, ðîç-
÷èíåíèõ ³ çàâèñëèõ ðå÷îâèí ð³÷êîâîãî ñòîêó. Öå ìîæå âèêëèêàòè ïîã³ð-
øåííÿ ÿêîñò³ ãåîëîã³÷íîãî ñåðåäîâèùà ðåã³îíó é ³ñòîòíî âïëèâàòè íà 
óìîâè ³ñíóâàííÿ á³îòè. 

Ó ãðàíèöÿõ ðàéîíó îñíîâíèìè òåðèãåííèìè ôàêòîðàìè, ùî îáóìî-
âëþþòü ñêëàä äîííèõ â³äêëàä³â, º òâåðäèé ñò³ê ð. Äóíàþ ³ ìàòåð³àë, ùî 
ïîòðàïëÿº â ìîðñüêå ñåðåäîâèùå ïðè ðóéíóâàíí³ î. Çì³¿íîãî. Äåòàëüíå 
âèâ÷åííÿ ðå÷îâèííîãî ñêëàäó äîííèõ â³äêëàä³â äîçâîëÿº â³äîêðåìëþ-
âàòè ä³þ÷³ ÷èííèêè îñàäîòâîðåííÿ òà îö³íèòè ¿õ âíåñîê ó ôîðìóâàííÿ 
ãåîëîã³÷íîãî ñåðåäîâèùà. 

1.1. ÇÀÃÀËÜÍ² Â²ÄÎÌÎÑÒ² ÏÐÎ ÄÎÍÍ² Â²ÄÊËÀÄÈ 
ÏÐÈËÅÃËÎÃÎ ØÅËÜÔÓ 

1.1.1. Îñíîâí³ äæåðåëà íàäõîäæåííÿ îñàäîâîãî ìàòåð³àëó 

Ðàéîí äîñë³äæåííÿ ðîçòàøîâàíèé â ìåæàõ Äóíàéñüêî¿ òåðèãåííî-
ì³íåðàëîã³÷íî¿ ïðîâ³íö³¿ ï³âí³÷íî-çàõ³äíîãî øåëüôó ×îðíîãî ìîðÿ, 
ÿêà âèä³ëÿºòüñÿ áàãàòüìà â÷åíèìè, ùî çàéìàëèñÿ ïèòàííÿìè ãåîëîã³¿ 
öüîãî ðåã³îíó [2, 5, 6, 13–15]. Ï³âí³÷íî-çàõ³äíå Ïðè÷îðíîìîð’ÿ ÿâëÿº 
ñîáîþ àëþâ³àëüíó ð³âíèíó, äå íà ïðîòÿç³ ÷åòâåðòèííîãî ïåð³îäó â ðå-
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çóëüòàò³ åïåéðîãåí³÷íèõ êîëèâàíü òà åêñòàòè÷íèõ êîëèâàíü ð³âíÿ ìîðÿ 
â³äáóâàëîñÿ íåîäíîðàçîâå ïåðåìèâàííÿ ³ ïåðåâ³äêëàäåííÿ ñôîðìîâà-
íèõ îñàäîâèõ ïîð³ä. Ðåëüºô ïðèäóíàéñüêîãî øåëüôó ÿâëÿº ñîáîþ çì³-
íåíèé ñóáàåðàëüíèé ïåðåäãîëîöåíîâèé ðåëüºô ïðèìîðñüêî¿ ð³âíèíè, 
îïóùåíèé âíàñë³äîê òðàíñãðåñ³¿ íèæ÷å ð³âíÿ ìîðÿ. Ðåãðåñ³¿ ³ òðàíñãðå-
ñ³¿ óòâîðåííÿì íàêëàäåíèõ òåðàñ ³ äåëüò âïëèâàëè íà ôîðìóâàííÿ ðå-
ëüºôó ïðîòÿãîì óñüîãî ïë³îöåí-÷åòâåðòèííîãî ÷àñó. Ï³ä ÷àñ òðàíñãðå-
ñ³é â³äáóâàëîñÿ àáðàçèâíå í³âåëþâàííÿ ïîâåðõîíü øåëüôó ³ ïîñòóïîâå 
çãëàäæóâàííÿ ðåëüºôó. Â ñòðàòèãðàô³÷íîìó â³äíîøåíí³ ñòàíîâëÿòü ³í-
òåðåñ ÷åòâåðòèíí³ â³äêëàäè, ÿê³ òóò ðîçïîâñþäæåí³ äóæå øèðîêî. Ñòðà-
òèãðàô³÷íå ðîç÷ëåíóâàííÿ ïîð³ä ÷åòâåðòèííî¿ ñèñòåìè öüîãî ðåã³îíó 
íàâåäåíå ó òàáë. 1.1. 

Îñòàííÿ çíà÷íà ïåðåðâà â îñàäîíàêîïè÷åíí³ â ïðèäóíàéñüêîìó 
ðàéîí³ øåëüôó â³äïîâ³äàº ê³íöþ âåðõíüîãî ïëåéñòîöåíó — íîâîåâê-
ñèíñüêîìó ÷àñó, êîëè áåðåãîâà ë³í³ÿ ïðîñòÿãàëàñü ï³âäåíí³øå î. Çì³-
¿íîãî, òîìó ìîðñüê³ íîâîåâêñèíñüê³ â³äêëàäè òóò â³äñóòí³. Ç ïî÷àòêó 
ãîëîöåíó â ðåçóëüòàò³ íàñòóïó ìîðÿ ïî÷èíàº ôîðìóâàòèñü òðàíñãðå-
ñèâíèé öèêë ÷îðíîìîðñüêèõ â³äêëàä³â, ùî çàëÿãàþòü íà êîíòèíåí-
òàëüíèõ ïðè÷îðíîìîðñüêèõ óòâîðåííÿõ. Â³ê ÷îðíîìîðñüêèõ â³äêëàä³â 
çà äàíèìè ðàä³îâóãëåâîäíîãî àíàë³çó [9] — íå á³ëüøå 9280 ðð., õî÷à â 
ï³çí³øèõ ïðàöÿõ íèæíÿ ãðàíèöÿ ãîëîöåíó äàòóºòüñÿ 10–10,5 òèñ. ðð. 
(òàáë. 1.1). 

Â öåé ÷àñ â ðåçóëüòàò³ ïîñòóïîâî¿ òðàíñãðåñ³¿ â³äíîâèâñÿ çâ’ÿçîê ×î-
ðíîìîðñüêîãî áàñåéíó ç Ñåðåäçåìíèì ìîðåì, òîìó ó ÷îðíîìîðñüêèõ 
â³äêëàäàõ ïî÷èíàþòü ç’ÿâëÿòèñü ñîëîíîâîäí³ ôîðìè ôàóíè. Õàðàêòåð-
íèìè äëÿ ÷îðíîìîðñüêîãî ãîðèçîíòó º ñòóëêè ìîëþñê³â Cardium edule, 
Chione gallina, Mytillus galloprovincialis òà ³í. 

Óìîâè îñàäîíàêîïè÷åííÿ íà ï³âí³÷íî-çàõ³äíîìó øåëüô³ ×îðíîãî 
ìîðÿ â ãîëîöåí³ ïîâ’ÿçàí³ ç íèçêîþ ôàêòîð³â, ç ÿêèõ ãîëîâíèìè º ãåî-
ëîã³÷íà áóäîâà òåðèòîð³¿, ¿¿ íåîòåêòîí³÷íèé ðåæèì, ñòðóêòóðíî-ãåîìîð-
ôîëîã³÷íèé ïëàí, ô³çèêî-ãåîãðàô³÷í³ óìîâè, ã³äðîäèíàì³÷íèé ðåæèì 
[10, 12, 14–17]. 

Õàðàêòåðíîþ îñîáëèâ³ñòþ îñàäîòâîðåííÿ öüîãî ðàéîíó º ïåðåâà-
æíå íàäõîäæåííÿ îñàäîâîãî ìàòåð³àëó ç Äóíàþ [10]: òóò ñôîðìîâàíà 
ïîòóæíà äåëüòà ç áàãàòüìà ãèðëàìè, ÿê³ òî çàìóëþþòüñÿ ³ â³äìèðàþòü, 
òî çíîâó ïðîðèâàþòüñÿ, ³ ïîñòà÷àííÿ îñàäîâîãî ìàòåð³àëó ïî íèì â³ä-
íîâëþºòüñÿ. Âæå ó ìåæàõ ñàìî¿ äåëüòè ïîñò³éíî â³äáóâàºòüñÿ ïðîì³-
æíå ïåðåâ³äêëàäåííÿ ³ ïåðåìèâ îñàäîâîãî ìàòåð³àëó, ùî ïîò³ì íàäõî-
äèòü íà øåëüô. Ãèðëîâà îáëàñòü Äóíàþ çàéìàº ïëîùó á³ëüøå 7000 êì2, 
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 Òàáëèöÿ 1.1 

Ðåã³îíàëüíà ñòðàòèãðàô³÷íà øêàëà ÷åòâåðòèííèõ â³äêëàä³â ï³âí³÷íî-çàõ³äíî¿ 
÷àñòèíè ×îðíîãî ìîðÿ [4] 
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ñêëàäàºòüñÿ âîíà ç äåëüòè é óçìîð’ÿ. Óçìîð’ÿ ÿâëÿº ñîáîþ ïðèáåðåæíó 
ñìóãó äîâæèíîþ ïðèáëèçíî 180 êì ³ øèðèíîþ 8–10 êì. Öÿ ñìóãà º âå-
ëèêîþ ãåîõ³ì³÷íîþ áàð’ºðíîþ çîíîþ, ùî êîíòðîëþº ñåäèìåíòàö³éíèé 
ïðîöåñ ïðè çì³øóâàíí³ ð³÷êîâèõ ³ ìîðñüêèõ âîä. 

Íàñòóïíèì äæåðåëîì îñàäîâîãî ìàòåð³àëó, ùî óòÿãóºòüñÿ ó ïðîöå-
ñè îñàäîíàêîïè÷åííÿ íà øåëüô³, º ³íòåíñèâíà àáðàç³ÿ áåðåã³â, ÿê³ íà 
âåëèêîìó ïðîòÿç³ ñêëàäåí³ ñóãëèíèñòèìè ³ ãëèíèñòèìè ïîðîäàìè ÷åò-
âåðòèííîãî ³ ð³äøå íåîãåíîâîãî â³êó. Â ïîñòà÷àíí³ øåëüôó óëàìêîâèì 
ìàòåð³àëîì ÷àñòêà àáðàç³éíîãî ìàòåð³àëó, çà ï³äðàõóíêàìè Þ. Ä. Øóé-
ñüêîãî [19], ñêëàäàº ìåíøå 50 %. 

1.1.2. Óìîâè ôîðìóâàííÿ äîííèõ â³äêëàä³â 

Âàæëèâèìè ôàêòîðàìè, ÿê³ âèçíà÷àþòü óìîâè îñàäîíàêîïè÷åííÿ 
öüîãî ðàéîíó øåëüôó, º íå ò³ëüêè ãåîëîãî-ãåîãðàô³÷í³, à é ã³äðîäèíàì³-
÷í³, ÿê³ ïåâíîþ ì³ðîþ âèçíà÷àþòü ïðîöåñè ôîðìóâàííÿ ïîë³â â³äêëà-
ä³â. Äîáðå â³äîìî [3, 5, 7], ùî íà ñîðòóâàííÿ â³äêëàä³â íà ì³ëêîâîää³ ìà-
þòü âïëèâ õâèëüîâ³ ïðîöåñè, òå÷³¿, îñîáëèâîñò³ ðåëüºôó äíà ³ áåðåãîâî¿ 
ñìóãè. Àëå âíåñîê ¿õ äàëåêî íå ð³âíîö³ííèé. Ñïåöèô³êà ë³òîäèíàì³÷-
íèõ ïðîöåñ³â â ì³ëêîâîäí³é çîí³ íåïðèëèâíèõ ìîð³â, ÿêîþ ³ º ï³âí³÷íî-
çàõ³äíèé øåëüô ×îðíîãî ìîðÿ, âèçíà÷àºòüñÿ òèì, ùî ãîëîâíèì åíåð-
ãåòè÷íèì ôàêòîðîì òóò º õâèëþâàííÿ, ³ âåñü òåðèãåííèé óëàìêîâèé 
ìàòåð³àë, ïî÷èíàþ÷è ç âàëóí³â ³ çàê³í÷óþ÷è êðóïíèì àëåâðèòîì, ïå-
ðåì³ùóºòüñÿ ï³ä âïëèâîì ïðèäîííèõ õâèëüîâèõ ñèë. Ñàìå ïðîöåñàìè 
õâèëþâàííÿ óòâîðþºòüñÿ âçäîâæáåðåãîâèé ïîò³ê íàíîñ³â, ÿêèé ôîðìóº 
ð³çí³ ï³äâîäí³ òà íàäâîäí³ àêóìóëÿòèâí³ ôîðìè, íå êàæó÷è âæå ïðî òå, 
ùî ÷àñòî õâèëüîâà àáðàç³ÿ â ïðèá³éí³é çîí³ â³äïîâ³äàº çà ïîñòà÷àííÿ 
óëàìêîâîãî ìàòåð³àëó â ìîðå. 

Ðåçóëüòàòè äîñë³äæåíü áàãàòüîõ â÷åíèõ [3, 5, 7] ïîêàçàëè, ùî â íå-
ïðèëèâíèõ ìîðÿõ âæå íà ãëèáèíàõ á³ëÿ 20–30 ì ïðîöåñè õâèëüîâîãî 
ïåðåì³ùåííÿ ï³ùàíîãî ìàòåð³àëó â ïðèäîííîìó øàð³ çàòóõàþòü ³ ïî÷è-
íàºòüñÿ â³äêëàäåííÿ ìóëîâîãî ìàòåð³àëó, à ïðîöåñè õâèëüîâî¿ àáðàç³¿ òà 
åðîç³¿ íå ðîçâèâàþòüñÿ íà ãëèáèíàõ á³ëüø 10 ì. Òàêèì ÷èíîì, ïðàêòè÷-
íî âåñü òåðèãåííèé ìàòåð³àë éäå íà ïîáóäîâó ãåîëîã³÷íèõ ò³ë â óçáåðå-
æí³é ñìóç³, òîáòî îñíîâíèìè ôàêòîðàìè âïëèâó íà óòâîðåííÿ â³äêëàä³â 
â ïðèáåðåæí³é ÷àñòèí³ º õâèëþâàííÿ òà òå÷³¿. Ï³ä âïëèâîì öèõ òà ³íøèõ 
ôàêòîð³â ³ ôîðìóþòüñÿ ïîëÿ ñó÷àñíèõ ìîðñüêèõ â³äêëàä³â. 

Â ìåæàõ äîñë³äæóâàíîãî ðàéîíó ï³âí³÷íî-çàõ³äíîãî øåëüôó ðîçïî-
âñþäæåí³ â³äêëàäè ð³çíîìàí³òíîãî ë³òîëîã³÷íîãî ñêëàäó: ÷åðåïàøíè-
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êè, ï³ñêè, àëåâðèòè, ìóëè. Ë. Â. ²ùåíêî [5] âèä³ëèâ ë³òîëîã³÷í³ çîíè, 
ÿê³ çàêîíîì³ðíî çì³íþþòü îäíà îäíó ïî ì³ð³ â³ääàëåííÿ â³ä áåðåãà: 

– çîíà ñåðåäíüîçåðíèñòèõ êâàðöîâèõ ï³ñê³â; 
– çîíà äð³áíîçåðíèñòèõ êâàðöîâèõ ï³ñê³â; 
– çîíà àëåâðèòîâèõ ìóë³â; 
– çîíà òåðèãåííî-á³îãåííèõ óòâîðåíü; 
– çîíà àëåâðèòîâèõ ³ ïåë³òîâèõ ìóë³â. 
Çà íàøèìè äàíèìè, öÿ êàðòèíà ÷àñòî ïîðóøóºòüñÿ ï³ä âïëèâîì ð³çíî-

ìàí³òíèõ ôàêòîð³â: ã³äðîäèíàì³÷íîãî ñòàíîâèùà, îñîáëèâîñòåé ðåëüºôó 
ìîðñüêîãî äíà, ê³ëüêîñò³ òâåðäîãî ð³÷íîãî ñòîêó òà ³í. Öå ïðèçâîäèòü äî 
ïîðóøåííÿ çîíàëüíîñò³ ðîçïîä³ëó òèï³â äîííèõ â³äêëàä³â. Äî òîãî æ ó 
â³äêëàäàõ ìàéæå ñêð³çü ïðèñóòí³ ñòóëêè ìîëþñê³â ³ ÷åðåïàøêîâèé äåò-
ðèò, ùî ïðèçâîäèòü äî çàãðóá³ííÿ ðîçì³ðíîãî ñêëàäó â³äêëàä³â. Á³îãåí-
íå îñàäîíàêîïè÷åííÿ çãëàäæóº ³ ìàñêóº âèä³ëåí³ çîíè ë³òîëîã³÷íèõ òè-
ï³â äîííèõ â³äêëàä³â, ³ â ïðèáåðåæí³é ÷àñòèí³ øåëüôó ó â³äêëàäàõ ñêð³çü 
ç’ÿâëÿºòüñÿ ÷åðåïàøêîâà ñêëàäîâà. Öå íàñàìïåðåä ïîâ’ÿçàíî ç ã³äðîäè-
íàì³÷íîþ ðîçì³ðí³ñòþ ñòóëîê ìîëþñê³â òà ÷åðåïàøêîâîãî äåòðèòó. 

Ñó÷àñí³ äîíí³ â³äêëàäè ðàéîíó ×îðíîãî ìîðÿ â³ä óçìîð’ÿ Ê³ë³éñüêî¿ 
äåëüòè Äóíàþ äî î. Çì³¿íîãî õàðàêòåðèçóþòüñÿ çîíàëüíèì ðîçïîä³ëîì. 
Ó ïðèáåðåæí³é ñìóç³ äåëüòè øèðèíîþ â³ä 0,6 äî 3,5 êì ðîçòàøîâàíà 
çîíà ï³ñê³â, ñ³ðî-çåëåíèõ, äîáðå ñîðòîâàíèõ, ïåðåâàæíî äð³áíîçåðíè-
ñòèõ. Ïðèáåðåæí³ ï³ñêè â ð³çíèõ ñï³ââ³äíîøåííÿõ çì³øàí³ ç êðóïíèì 
àëåâðèòîì ³, ÿê ïðàâèëî, çáàãà÷åí³ äîì³øêîþ ñëþäè ³ õëîðèòó. 

Çîíà ñ³ðî-çåëåíèõ ìóëèñòèõ ï³ñê³â ³ àëåâðèòîâèõ ìóë³â ôîðìóº ñó-
ö³ëüíó ñìóãó, ùî ïðîñòÿãàºòüñÿ ïàðàëåëüíî áåðåãó íà â³äñòàí³ 1–1,5 êì 
â³ä íüîãî íà ³çîáàòàõ 3–7 ì ç õàðàêòåðíèìè ï³äâèùåííÿìè óõèë³â äíà. 
Ç³ çá³ëüøåííÿì ê³ëüêîñò³ ãëèíèñòîãî ìàòåð³àëó íà ãëèáèíàõ 7–10 ì ôîð-
ìóºòüñÿ øèðîêà ñìóãà ìóë³â ³ç ïîñë³äîâíèì çíèæåííÿì ê³ëüêîñò³ àëå-
âðèòîâèõ êîìïîíåíò³â. Âèä³ëåí³ ð³çíîâèäè äîííèõ â³äêëàä³â óòâîðþ-
þòüñÿ çà ðàõóíîê òâåðäîãî ñòîêó Äóíàþ ³ çàéìàþòü ïðèáåðåæíó ñìóãó 
øèðèíîþ äî 7–10 êì. 

Çà ìåæàìè çîíè ìóë³â íà ³çîáàòàõ 15–20 ì ðîçòàøîâàíà çîíà ÷åðå-
ïàøíèê³â, â³äîìà çà íàçâîþ “ì³ä³ºâîãî ïîëÿ” [12]. Áëèçüêî ãðàíèö³ ³ç 
çîíîþ ìóë³â ïåðåâàæàº ÷åðåïàøêîâî-äåòðèòîâèé ìàòåð³àë, ùî ôîðìóº 
êîíòóðíó ï³äçîíó ïîëÿ ÷åðåïàøíèê³â. ×åðåïàøíèêè ñêëàäàþòüñÿ ç 
òîâñòîñò³ííèõ ñòóëîê ³ äåòðèòó ìîëþñê³â. Òåðèãåíí³ êîìïîíåíòè öèõ 
â³äêëàä³â â³äð³çíÿþòüñÿ â³ä ïðèáåðåæíèõ ï³ñê³â çà ãðàíóëîìåòðè÷íèì 
³ ì³íåðàëîã³÷íèì ñêëàäîì. Ïñàì³òîâèé ìàòåð³àë ïîãàíî ñîðòîâàíèé, 
ñêëàä ï³ùàíèõ ôðàêö³é ïåðåâàæíî êâàðöîâèé. 
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Ãðàíóëîìåòðè÷íèé ñêëàä â³äêëàä³â õàðàêòåðèçóºòüñÿ ÷³òêîþ äèôåðåí-
ö³àö³ºþ ìàòåð³àëó çà ã³äðàâë³÷íîþ êðóïí³ñòþ ç ïîñë³äîâíèì ôîðìóâàí-
íÿì ë³òîëîã³÷íèõ ð³çíîâèä³â ðÿäó “ïåë³ò — àëåâðèò — ïñàì³ò”. Ïîã³ð-
øåííÿ ñîðòóâàííÿ òåðèãåííî¿ ÷àñòèíè â³äêëàä³â ïåðåâàæíî ïîâ’ÿçàíå 
ç ïåðåì³ííèì ñï³ââ³äíîøåííÿì äâîõ ñóì³æíèõ ôðàêö³é ðÿäó. Âïëèâ 
òðåòüîãî êîìïîíåíòó íàéá³ëüø ÷³òêî âèÿâëÿºòüñÿ â ïåðåõ³äíèõ ï³ùàíî-
àëåâðèòîâèõ â³äêëàäàõ ç ïðèñóòí³ñòþ á³îãåííèõ êàðáîíàò³â ïñåô³òîâî¿ 
ðîçì³ðíîñò³. 

Â ðåçóëüòàò³ àíàë³çó áàãàòîâèì³ðíèõ çâ’ÿçê³â ì³æ êîìïîíåíòàìè â³ä-
êëàä³â íàìè âèä³ëåí³ äâ³ ñóêóïíîñò³ îçíàê â³äêëàä³â: 

– Ãðóïà òîíêîðîçì³ðíèõ êëàñ³â (ìåíøå 0,25 ìì) ãåíåòè÷íî ïîâ’ÿçà-
íà ç³ ñòîêîì Äóíàþ ³ õàðàêòåðèçóºòüñÿ ñèëüíèì âïëèâîì ãëèáèíè ìîðÿ. 
Ïîçèòèâíà çàëåæí³ñòü â³ä ãëèáèí íàéá³ëüøå ïîì³òíà äëÿ äð³áíîçåðíè-
ñòîãî ï³ñêó (0,1–0,25 ìì). Ôðàêö³ÿ äð³áíîãî ï³ñêó ìàº ðîçáàâëþþ÷èé 
âïëèâ íà ðîçïîä³ë ôðàêö³é ïåë³òî-àëåâðèòîâî¿ ðîçì³ðíîñò³. Äð³áíîàëå-
âðèòîâà ôðàêö³ÿ (0,01–0,05 ìì) êîíöåíòðóº îñíîâíó ÷àñòèíó îðãàí³÷-
íîãî âóãëåöþ. 

– Ãðóïà êðóïíîðîçì³ðíèõ ôðàêö³é â³äîêðåìëþºòüñÿ â³ä òîíêîðîç-
ì³ðíèõ êëàñ³â ïî ïåðåâàæàííþ êàðáîíàòíîãî ìàòåð³àëó (êàðáîíàòè 
íàêîïè÷óþòüñÿ ó ôðàêö³ÿõ êðóïí³øå 0,25 ìì). Ðå÷îâèííî-ãåíåòè÷íà 
ºäí³ñòü ö³º¿ ãðóïè êîìïîíåíò³â îáóìîâëåíà ðîçâèòêîì âëàñíå ìîðñüêî¿ 
ñåäèìåíòàö³¿. 

Êàðáîíàòíà ñêëàäîâà â ð³çíîìó ñòóïåí³ çáàãà÷óº âñ³ ë³òîëîã³÷í³ ð³ç-
íîâèäè â³äêëàä³â. Ïðèñóòí³ñòü êàðáîíàò³â êîíòðîëþº ñîðòóâàííÿ ïåðå-
õ³äíèõ ð³çíîâèä³â â³äêëàä³â â³ä ïåë³òîâèõ ìóë³â äî ï³ñê³â. Ñò³éêå íàêî-
ïè÷åííÿ êàðáîíàò³â çáåð³ãàºòüñÿ íà ð³âí³ 40 % íåçàëåæíî â³ä ê³ëüêîñò³ 
ïåë³òîâîãî ìàòåð³àëó. 

1.1.3. Ì³íåðàëîã³÷íà õàðàêòåðèñòèêà äîííèõ â³äêëàä³â 

Â ì³íåðàëîã³÷íîìó â³äíîøåíí³ äîñë³äæóâàíèé ðàéîí øåëüôó â³ä-
íîñèòüñÿ äî åï³äîò-ãðàíàò-àìô³áîë-³ëüìåí³òîâî¿ òåðèãåííî-ì³íåðàëî-
ã³÷íî¿ ïðîâ³íö³¿, ÿê³é â³äïîâ³äàº äóíàéñüêà åï³äîò-ãðàíàò-àìô³áîëîâà 
æèâëÿ÷à ïðîâ³íö³ÿ ñóø³ — âåëè÷åçíà ïëîùà âîäîçáîðó ð. Äóíàþ [13]. 
Öÿ øåëüôîâà òåðèãåííî-ì³íåðàëîã³÷íà ïðîâ³íö³ÿ ôàêòè÷íî çàéìàº òå-
ðèòîð³þ àâàíäåëüòè ð. Äóíàþ. Ñõ³äíà ¿¿ ãðàíèöÿ ïðîõîäèòü ï³âäåíí³øå 
î. Çì³¿íîãî â íàïðÿìêó ëèìàíó Ñàñèê. Ó âàæê³é ôðàêö³¿ â³äêëàä³â ö³º¿ 
ïðîâ³íö³¿ ïåðåâàæàþòü ãðàíàòè àëüìàíäèíîâîãî òèïó, ì³íåðàëè ãðóïè 
åï³äîòó, ðîãîâà îáìàíêà ³ ñëþäè, ÷àñòî õëîðèòèçîâàí³, ÷àñòî çóñòð³÷à-
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þòüñÿ òàêîæ ñòàâðîë³ò, òóðìàë³í, ³ëüìåí³ò, ëåéêîêñåí ³ ìàãíåòèò. Â³ðîã³-
äíî, äæåðåëàìè òåðèãåííèõ ì³íåðàë³â áóëè àìô³áîë³òè, ãðàíàòîâì³ùó-
þ÷³ ñëàíö³ òà íåîãåíîâ³ ï³ñêîâèêè, ðîçïîâñþäæåí³ â áàñåéí³ ð. Äóíàþ. 
Ó ôîðìóâàíí³ òåðèãåííî-ì³íåðàëîã³÷íî¿ àñîö³àö³¿ ö³º¿ ïðîâ³íö³¿ ïðè-
éìàëè ó÷àñòü òàêîæ âåðõíüî÷åòâåðòèíí³ ñóãëèíèñò³ òà ëåñîâèäí³ ïîðî-
äè, ÿê³ ðîçìèâàëèñÿ â óçáåðåæíî-ìîðñüê³é çîí³. 

Îòæå, íàéá³ëüø òèïîâèìè â³äêëàäàìè, ïîêðèâàþ÷èìè äîñë³äæóâà-
íó îáëàñòü øåëüôó, çà âèêëþ÷åííÿì ï³äâîäíèõ âèñî÷èí òà óçáåðåæíèõ 
çîí, äå â³äêëàäàºòüñÿ ï³ñîê ³ ÷åðåïàøêîâèé äåòðèò, º ãëèíèñò³ òà êàðáî-
íàòí³ ìóëè ³ ÷åðåïàøíèêè. Â ö³é îáëàñò³ øåëüôó ïåðåâàæàº òåðèãåííå ³ 
á³îãåííå îñàäêîíàêîïè÷åííÿ. Íàéá³ëüø çíà÷íèì äæåðåëîì ïîñòà÷àí-
íÿ òåðèãåííîãî ìàòåð³àëó â äàíîìó ðàéîí³ øåëüôó º òâåðäèé ñò³ê ð. Äó-
íàþ. Âàãîìèì äæåðåëîì æèâëåííÿ òàêîæ º óçáåðåæíî-ìîðñüê³ ÷åòâåð-
òèíí³ â³äêëàäè, ùî ðîçìèâàþòüñÿ â ðåçóëüòàò³ ìîðñüêî¿ àáðàç³¿. 

1.2. ÌÅÒÎÄÎËÎÃ²ß ÄÎÑË²ÄÆÅÍÜ 

Ïîëüîâ³ äîñë³äæåííÿ ñó÷àñíèõ äîííèõ â³äêëàä³â ïðèëåãëî¿ äî î. Çì³¿-
íîãî ÷àñòèíè øåëüôó ×îðíîãî ìîðÿ ïðîâîäèëèñÿ ó 2003 ð. â ðàìêàõ ïðî-
ãðàìè íàóêîâî-äîñë³äíèõ ðîá³ò “Ïðîâåäåííÿ êîìïëåêñíîãî îáñòåæåííÿ 
òà ðîçðîáêà ñèñòåìè ³íòåãðîâàíîãî åêîëîã³÷íîãî ìîí³òîðèíãó ³ äîâãî-
ñòðîêîâèõ íàóêîâèõ äîñë³äæåíü î. Çì³¿íèé òà ïðèëåãëîãî øåëüôó”, ùî 
âèêîíóâàëèñÿ ñï³âðîá³òíèêàìè ÎÍÓ ³ìåí³ ². ². Ìå÷íèêîâà. Ïðîâåäåííÿ 
öèõ ðîáîò ô³íàíñóâàëîñÿ Ì³í³ñòåðñòâîì îñâ³òè ³ íàóêè Óêðà¿íè. 

Â 2003 ð. áóëè ïðîâåäåí³ 4 åêñïåäèö³¿, â õîä³ ÿêèõ âèêîíóâàëèñÿ ìîð-
ñüê³ ãåîëîã³÷í³ äîñë³äæåííÿ, ùî ì³ñòèëè â ñîá³ â³äá³ð ïðîá äîííèõ â³ä-
êëàä³â, ¿õ ïîëüîâèé îïèñ ³ â³äá³ð ïðîá äëÿ ïîäàëüøîãî âèâ÷åííÿ â ñòàö³-
îíàðí³é ëàáîðàòîð³¿. Ïðîáè ñó÷àñíèõ äîííèõ â³äêëàä³â áóëè â³ä³áðàí³ â 
òðàâí³–âåðåñí³ 2003 ð. ç áîðòó åêñïåäèö³éíîãî ñóäíà “Öèêëîí” Äóíàé-
ñüêî¿ ã³äðîìåòîáñåðâàòîð³¿ äíî÷åðïàêîì ³ç ïëîùåþ çàõîïëåííÿ 0,1 ì2. 
Ïðîáè â³äáèðàëèñü áåçïîñåðåäíüî â ìåæàõ ïîë³ãîíó, ùî ïðèëÿãàº äî 
î. Çì³¿íîãî, à òàêîæ â äåëüò³ òà íà óçìîð’¿ ð. Äóíàþ. Âñüîãî áóëî â³ä³áðàíî 
128 ïðîá äîííèõ â³äêëàä³â (ñõåìó ðîçòàøóâàííÿ ñòàíö³é ïðåäñòàâëåíî 
íà ðèñ. 2.1, 2.2, ðîçä³ë 2 “Ã³äðîëîã³÷í³ äîñë³äæåííÿ” ö³º¿ ìîíîãðàô³¿). 

Ïî÷èíàþ÷è ç 2003 ð. ó ñòàö³îíàðí³é ëàáîðàòîð³¿ ïðîâîäèâñÿ ãðàíóëî-
ìåòðè÷íèé àíàë³ç äîííèõ â³äêëàä³â, à òàêîæ âèá³ðêîâî ì³íåðàëîã³÷íèé 
àíàë³ç äåÿêèõ ôðàêö³é äîííèõ â³äêëàä³â ³ ì³íåðàëîã³÷íèé àíàë³ç âàæêî¿ 
ôðàêö³¿ â³äêëàä³â ðàéîíó àâàíäåëüòè ð. Äóíàþ — î. Çì³¿íîãî. 
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Ãðàíóëîìåòðè÷íèé àíàë³ç ïðîâîäèâñÿ çà ñòàíäàðòíèìè ìåòîäèêàìè 
[8, 15], ùî äîçâîëÿþòü ðîçä³ëèòè çðàçîê íà 11 ðîçì³ðíèõ ôðàêö³é: 

– ïñåô³òîâ³ ôðàêö³¿ ñ ãðàíè÷íèìè ðîçì³ðàìè ÷àñòîê >10 ìì, 10–
5 ìì, 5–2 ìì, 2–1 ìì; 

– ïñàì³òîâ³ ôðàêö³¿ ñ ãðàíè÷íèìè ðîçì³ðàìè ÷àñòîê 1–0,5 ìì, 0,5–
0,25 ìì, 0,25–0,1 ìì; 

– àëåâðèòîâ³ ôðàêö³¿ ñ ãðàíè÷íèìè ðîçì³ðàìè ÷àñòîê 0,1–0,05 ìì, 
0,05–0,01 ìì; 

– ïåë³òîâ³ ôðàêö³¿ ñ ãðàíè÷íèìè ðîçì³ðàìè ÷àñòîê 0,01–0,005 ìì òà 
0,005 ìì. 

Äëÿ ãðàíóëîìåòðè÷íîãî àíàë³çó [8, 15], âèêîðèñòîâóâàëèñÿ çðàçêè 
äîííèõ â³äêëàä³â âàãîþ 150–200 ã (ó âîëîãîìó ñòàí³). Ïàðàëåëüíî âèçíà-
÷àëàñÿ âîëîã³ñòü çðàçê³â (â³äíîøåííÿ âàãè â³ëüíî¿ âîëîãè, ùî ì³ñòèòüñÿ â 
çðàçêó, äî âàãè ñóõîãî ê³ñòÿêà), äëÿ öüîãî ìàñà çðàçêà ñêëàäàëà 50–80 ã. 

Ï³äãîòîâêà çðàçê³â äî àíàë³çó âêëþ÷àëà çàìî÷óâàííÿ çðàçêà â ñëàá-
êîìó ðîç÷èí³ àì³àêó (1 ìë àì³àêó íà 1 ë âîäè) íå ìåíø í³æ íà äîáó, ùî 
íåîáõ³äíî äëÿ ïîë³ïøåííÿ äèñïåðãàö³¿ ÷àñòîê. Ïîäàëüøèé àíàë³ç ïðî-
âîäèâñÿ ç âèêîðèñòàííÿì äèñòèëüîâàíî¿ âîäè. Ãðàíóëîìåòðè÷íèé àíà-
ë³ç ïðîâîäèâñÿ êîìá³íîâàíèì ìåòîäîì: ïñåô³òîâ³ ³ ïñàì³òîâ³ ôðàêö³¿, 
à òàêîæ êðóïíèé àëåâðèò âèä³ëÿëèñÿ ïðîñ³þâàííÿì ó âîäíîìó ñåðåäî-
âèù³, á³ëüø äð³áí³ ôðàêö³¿ — áàãàòîðàçîâèì â³äìó÷óâàííÿì, ïðè öüîìó 
÷àñ â³äìó÷óâàííÿ âèçíà÷àâñÿ òåìïåðàòóðíèì ðåæèìîì ³ ðîçì³ðí³ñòþ 
âèä³ëåíî¿ ôðàêö³¿. 

Äëÿ êîíòðîëþ àíàë³ç³â ïðîâîäèâñÿ ðîçðàõóíîê çàãàëüíî¿ âàãè ñóõîãî 
çðàçêà. Ðåçóëüòàòè àíàë³çó ââàæàëèñÿ äîñòîâ³ðíèìè ïðè çá³æíîñò³ ðîç-
ðàõóíêîâî¿ âàãè ñóõîãî çðàçêà ³ ñóìè âñ³õ ôðàêö³é. 

Ðåçóëüòàòè ãðàíóëîìåòðè÷íîãî àíàë³çó ï³äëÿãàëè ïîäàëüø³é îáðîáö³ 
òà ³íòåðïðåòàö³¿: áóäóâàëèñÿ ã³ñòîãðàìè âì³ñòó ãðàíóëîìåòðè÷íèõ ôðàê-
ö³é, íàâåäåí³ â äàí³é ðîáîò³, êóìóëÿòèâí³ êðèâ³, ïî ÿêèõ âèçíà÷àëèñÿ 
ãðàíóëîìåòðè÷í³ êâàðòèë³ òà ìåä³àíí³ ä³àìåòðè, ðîçðàõîâóâàëèñÿ êîå-
ô³ö³ºíòè àñèìåòð³¿, âèçíà÷àëèñü ë³òîëîã³÷í³ õàðàêòåðèñòèêè â³äêëàä³â 
òà ñòóïåíü ¿õ ñîðòóâàííÿ. 

Ì³íåðàëîã³÷íèé àíàë³ç ïðîâîäèâñÿ ïî ãðàíóëîìåòðè÷íèõ ôðàêö³ÿõ 
ï³ä á³íîêóëÿðíèì ì³êðîñêîïîì ó â³äáèòîìó ñâ³òë³. Â îñíîâíîìó àíàë³çó 
ï³äëÿãàëè äð³áíîï³ùàí³ òà êðóïíîàëåâðèòîâ³ ôðàêö³¿. 

Ïîâíèé íàï³âê³ëüê³ñíèé ì³íåðàëîã³÷íèé àíàë³ç âàæêî¿ ôðàêö³¿ ç 
ïðèáëèçíèì âèçíà÷åííÿì ì³íåðàë³â ïðîâîäèâñÿ äëÿ äåÿêèõ äð³áíîï³-
ùàíèõ ³ êðóïíîàëåâðèòîâèõ â³äêëàä³â ãèðëîâî¿ ÷àñòèíè ð. Äóíàþ. Ï³ä-
ãîòîâêà ïðîá âêëþ÷àëà âèä³ëåííÿ ðîçì³ðíî¿ ôðàêö³¿ <0,5 ìì (îñê³ëü-
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êè á³ëüø êðóïí³ ôðàêö³¿ â öèõ ðàéîíàõ íå ì³ñòÿòü âàæêèõ ì³íåðàë³â), 
¿¿ ãðàâ³òàö³éíå çáàãà÷åííÿ, ðîçä³ëåííÿ ó âàæê³é ð³äèí³ (ó áðîìîôîðì³ 
ç ρ=2,87 ã/ñì3), ðîçä³ëåííÿ âàæêî¿ ôðàêö³¿ íà ìàãí³òíó, åëåêòðîìàãí³ò-
íó òà íåìàãí³òíó ôðàêö³¿. Ïîäàëüøèé àíàë³ç ïðîâîäèâñÿ ïîôðàêö³éíî 
øëÿõîì ï³äðàõóíêó çåðåí ì³íåðàë³â ï³ä á³íîêóëÿðíèì ì³êðîñêîïîì. 
Ï³ñëÿ öüîãî ðîçðàõîâóâàâñÿ âì³ñò âàæêèõ ì³íåðàë³â ó â³äêëàäàõ. 

1.3. Ë²ÒÎËÎÃ²×ÍÀ ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÑÓ×ÀÑÍÈÕ 
ÄÎÍÍÈÕ Â²ÄÊËÀÄ²Â 

Çà ðåçóëüòàòàìè ïîëüîâîãî âèâ÷åííÿ òà ãðàíóëîìåòðè÷íîãî àíàë³çó 
ïðîá äëÿ ðàéîíó øåëüôó, ùî ïðèëÿãàº äî î. Çì³¿íîãî, áóëè âèä³ëåí³ ë³-
òîëîã³÷í³ òèïè äîííèõ â³äêëàä³â, îñíîâíèìè ç ÿêèõ º: 

– ÷åðåïàøíèêè ç ð³çíîþ ÷àñòêîþ ãðàâ³éíî-ãàëå÷íîãî, ï³ùàíîãî òà 
ïåë³òîâîãî ìàòåð³àëó; 

– äð³áíîçåðíèñò³ ï³ñêè ç âåëèêîþ ê³ëüê³ñòþ ÷åðåïàøêîâî-äåòðèòî-
âîãî ìàòåð³àëó, ³íîä³ ç äîì³øêîþ ïåë³òó; 

– àëåâðî-ïåë³òîâ³ ìóëè ç ð³çíîþ ÷àñòêîþ ÷åðåïàøêîâî¿ ñêëàäîâî¿. 
Âñ³ â³äêëàäè ðàéîíó ïîãàíî â³äñîðòîâàí³, çà âèêëþ÷åííÿì ÷åðåïàø-

íèê³â ç ãðàâ³ºì ³ ãàëüêîþ, ÿê³ ðîçïîâñþäæåí³ íàâêîëî îñòðîâà, ùî îáó-
ìîâëþºòüñÿ íàêëàäåííÿì ð³çíîð³äíèõ ñåäèìåíòàö³éíèõ ïðîöåñ³â íà 
ö³é òåðèòîð³¿. 

1.3.1. Ãðàíóëîìåòðè÷íèé ñêëàä äîííèõ â³äêëàä³â 

Äåòàëüíà òèï³çàö³ÿ äîííèõ â³äêëàä³â ç ¿õ ãðàíóëîìåòðè÷íèì ñêëàäîì 
òà ñòóïåíåì ñîðòóâàííÿ íàâåäåíà ó òàáë. 1.2. 

Â ãðàíóëîìåòðè÷íîìó â³äíîøåíí³ ÷åðåïàøíèêè ç ãðàâ³ºì ³ ãàëüêîþ, à 
³íîä³ ç äîì³øêîþ äð³áíîçåðíèñòîãî ï³ñêó, á³ëüø í³æ íà 80 % ñêëàäåí³ ïñå-
ô³òîâèìè ôðàêö³ÿìè, â ð³çíèõ ïðîáàõ — â³ä 82,7 äî 99,8 % (ðèñ. 1.1). Âì³ñò 
ïñàì³òîâî¿ ñêëàäîâî¿ â öèõ ïîðîäàõ êîëèâàºòüñÿ â ä³àïàçîí³ 0,1–4,2 %, à 
â ð³çíîâèäàõ ç äîì³øêîþ äð³áíîçåðíèñòîãî ï³ñêó — 10,8–14,5 %. 

Àëåâðèòó â òàêèõ ÷åðåïàøíèêàõ ì³ñòèòüñÿ äî 1,6 %, ïåë³òó — äî 
8,1 %. Ñîðòóâàííÿ ÷åðåïàøíèê³â ç ãðàâ³ºì ³ ãàëüêîþ çà ðàõóíîê êðóï-
íîñò³ óëàìêîâîãî ìàòåð³àëó ñåðåäíº òà äîáðå (êîåô³ö³ºíò ñîðòóâàííÿ So 
êîëèâàºòüñÿ â ìåæàõ 1,38–1,68), à ð³çíîâèä³â ç äîì³øêîþ äð³áíîçåðíè-
ñòîãî ï³ñêó — ñåðåäíº òà ïîãàíå (So 1,60–2,37), ùî íàãëÿäíî ³ëþñòðó-
ºòüñÿ ïðèêëàäàìè êóìóëÿòèâíèõ êðèâèõ òàêèõ â³äêëàä³â (ðèñ. 1.2). 
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Òàáëèöÿ 1.2 
Ë³òîëîã³÷í³ òèïè äîííèõ â³äêëàä³â øåëüôó ðàéîíó î. Çì³¿íîãî

Ë³òîëîã³÷íèé òèï

Ñåðåäí³é âì³ñò ãðàíóëîìåòðè÷íèõ 
ôðàêö³é, % 

Ñåðåä-
í³é 

ñòóï³íü 
ñîðòó-
âàííÿ 

ïñåô³ò 
>1 ìì

ïñàì³ò 
1–

0,1 ìì

àëåâðèò 
0,1–

0,01 ìì

ïåë³ò 
< 0,001 

ìì

×
åð

åï
àø

í
è

êè

÷èñò³ 87,07 5,36 1,57 6,00 2,21

ñ ãðàâ³ºì ³ ãàëüêîþ 94,28 2,14 0,64 2,94 1,52
ñ ãðàâ³ºì ³ ãàëüêîþ, ç 
äîì³øêîþ ð³çíîçåðíèñ-
òîãî ï³ñêó

84,53 12,55 0,74 2,17 2,01

ñ äîì³øêîþ äð³áíîçåð-
íèñòîãî ï³ñêó

68,60 22,19 2,72 6,49 4,60

ñ äîì³øêîþ äð³áíîçåð-
íèñòîãî ï³ñêó ³ ïåë³òó

58,48 18,83 4,11 18,57 13,26

ñ äîì³øêîþ ïåë³òó 75,52 7,47 5,03 11,98 3,52

äð³áíîï³ùàíèñò³ 53,72 38,21 2,78 5,29 5,13

äð³áíîï³ùàíèñò³ ç äî-
ì³øêîþ ïåë³òó

49,28 34,11 3,71 12,90 6,59

Ï
³ñ

êè

äð³áíîçåðíèñò³, ðàêî-
âèííî-äåòðèòîâ³

37,17 57,54 1,72 3,58 4,18

äð³áíîçåðíèñò³, ðà-
êîâèííî-äåòðèòîâ³, 
ç äîì³øêîþ ïåë³òó

38,63 41,78 4,22 15,37 5,87

Ì
óë

è

êðóïíîàëåâðèòîâ³ ÷å-
ðåïàøêîâ³, ç äîì³øêîþ 
ïåë³òó

34,83 7,31 45,55 12,31 7,71

ïåë³òîâ³, ç äîì³øêîþ 
÷åðåïàøîê ³ äð³áíîãî 
àëåâðèòó

23,38 5,18 16,10 55,34 11,79

ïåë³òîâ³, ç äîì³øêîþ 
äð³áíîãî àëåâðèòó

2,17 5,04 13,32 79,48 2,33

×åðåïàøíèêè ç äîì³øêàìè äð³áíîçåðíèñòîãî ï³ñêó ³ ïåë³òó (ðèñ. 1.3) 
á³ëüø í³æ íà 45 % ñêëàäåí³ ïñåô³òîâèìè ôðàêö³ÿìè, â³äñîðòîâàí³ òàê³ 
â³äêëàäè ïîãàíî. 

Ð³çíîâèäè ç äîì³øêîþ äð³áíîçåðíèñòîãî ï³ñêó ì³ñòÿòü â³ä 58 äî 81 % 
ïñåô³òó, 14–29 % ïñàì³òó, 1–5 % àëåâðèòó òà â³ä 3 äî 10 % ïåë³òó. Ñòóï³íü 
¿õ ñîðòóâàííÿ So êîëèâàºòüñÿ â ìåæàõ 2,53–6,83. Ð³çíîâèäè ç äîì³øêîþ 
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Ðèñ. 1.1. Ã³ñòîãðàìè ñåðåäíüîãî â³äíîñíîãî ìàñîâîãî âì³ñòó ãðàíóëîìåòðè÷-
íèõ ôðàêö³é (%) â ÷åðåïàøíèêàõ ç ãðàâ³ºì, ³íîä³ ç äîì³øêîþ ð³çíîçåðíèñòî-

ãî ï³ñêó 

äð³áíîçåðíèñòîãî ï³ñêó ³ ïåë³òó ì³ñòÿòü â³ä 47 äî 75 % ïñåô³òó, 10–30 % 
ïñàì³òó, 2–7 % àëåâðèòó òà 11–28 % ïåë³òó, ñòóïåíü ñîðòóâàííÿ So â³ä 
2,78 äî 34,16. Ð³çíîâèäè ç äîì³øêîþ ïåë³òó íà 74–78 % ñêëàäåí³ ïñåô³-
òîì òà íà 10-15 % — ïåë³òîì, â íèõ òàêîæ ïðèñóòí³ â³ä 5 äî 9 % ïñàì³òó 
òà 2–9 % àëåâðèòó. Ñòóï³íü ñîðòóâàííÿ êîëèâàºòüñÿ â ìåæàõ 2,76–4,09. 

×åðåïàøíèêè äð³áíîï³ùàíèñò³ â îêðåìèõ ì³ñöÿõ ìàþòü äîì³øêó ïå-
ë³òó. Âîíè á³ëüø í³æ íà 45 % ñêëàäåí³ ïñåô³òîì òà á³ëüø í³æ íà 30 % — 
ï³ñêîì, ïåðåâàæíî äð³áíîçåðíèñòèì (ðèñ. 1.4). 

¯õ ð³çíîâèäè ìàþòü òàêèé ãðàíóëîìåòðè÷íèé ñêëàä: â ÷åðåïàøíèêàõ 
äð³áíîï³ùàíèñòèõ âì³ñò ïñåô³òó ñêëàäàº â³ä 48 äî 62 %, ïñàì³òó — 31–
46 %, àëåâðèòó äî 4 %, ïåë³òó äî 10 %; ÷åðåïàøíèêè äð³áíîï³ùàíèñò³ 
ç äîì³øêîþ ïåë³òó ñêëàäåí³ íà 45–53 % ïñåô³òîì, 31–39 % ïñàì³òîì, 
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В
мі
ст

фр
ак
ці
й,

 %
. 

Розмір фракцій мм.

Ðèñ. 1.2. Êóìóëÿòèâí³ êðèâ³ ãðàíóëîìåòðè÷íîãî ñêëàäó ÷åðåïàøíèê³â ç ãðàâ³-
ºì, ³íîä³ ç äîì³øêîþ ð³çíîçåðíèñòîãî ï³ñêó 

12–14 % ïåë³òîì, â íèõ òàêîæ ì³ñòèòüñÿ 3–4 % àëåâðèòó. Âñ³ âîíè ïî-
ãàíî â³äñîðòîâàí³, ùî ³ëþñòðóºòüñÿ ïðèêëàäàìè ¿õ êóìóëÿòèâíèõ êðè-
âèõ (ðèñ. 1.5), õî÷à ð³çíîâèäè áåç äîì³øêè ïåë³òó ìàþòü äåùî êðàùèé 
ñòóï³íü ñîðòóâàííÿ (So 4,23–6,56) ïîð³âíÿíî ç ð³çíîâèäàìè ç äîì³øêîþ 
ïåë³òó (So 5,48–8,49). 

×åðåïàøêîâî-äåòðèòîâ³ äð³áíîçåðíèñò³ ï³ñêè ïðåäñòàâëåí³ äâîìà 
ð³çíîâèäàìè — ç äîì³øêîþ ïåë³òó ³ áåç íå¿. Âñ³ âîíè á³ëüø í³æ íà 40 % 
ñêëàäåí³ ï³ñêîì, ïåðåâàæíî äð³áíîçåðíèñòèì (ðèñ. 1.6), òà á³ëüø í³æ íà 
30 % — ïñåô³òîì, à ñàìå ÷åðåïàøêîâî-äåòðèòîâèì ìàòåð³àëîì. Îáèä-
âà ð³çíîâèäè ïîãàíî ñîðòîâàí³ (S

o
 3,50–5,87). Ãðàíóëîìåòðè÷íèé ñêëàä 

òàêèõ ï³ñê³â âèãëÿäàº íàñòóïíèì ÷èíîì: ïñåô³òó â íèõ ì³ñòèòüñÿ â³ä 31 
äî 44 %, ïñàì³òó — â³ä 42 äî 64 %, ïåë³òó 2–9 %, à â ð³çíîâèäàõ ç äîì³ø-
êîþ ïåë³òó — 15 %, òàêîæ â íèõ ïðèñóòí³é àëåâðèò ó ê³ëüêîñò³ 1–4 %. 
Ïðèêëàäè êóìóëÿòèâíèõ êðèâèõ ãðàíóëîìåòðè÷íîãî ñêëàäó òàêèõ ï³ñ-
ê³â ïðåäñòàâëåí³ íà ðèñ. 1.7. 

Àëåâðî-ïåë³òîâ³ ìóëè â äàíîìó ðàéîí³ ïðåäñòàâëåí³ íàñòóïíè-
ìè ð³çíîâèäàìè: öå êðóïíîàëåâðèòîâ³ ÷åðåïàøêîâ³ ìóëè ç äîì³øêîþ 
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Ðèñ. 1.3. Ã³ñòîãðàìè ñåðåäíüîãî â³äíîñíîãî ìàñîâîãî âì³ñòó ãðàíóëîìåòðè÷íèõ 

ôðàêö³é (%) â ÷åðåïàøíèêàõ ç äîì³øêàìè äð³áíîçåðíèñòîãî ï³ñêó ³ ïåë³òó 

ïåë³òó, ïåë³òîâ³ ìóëè ç äîì³øêîþ äð³áíîãî àëåâðèòó, à ³íîä³ ÷åðåïàøîê. 
¯õ ãðàíóëîìåòðè÷íèé ñêëàä íàâåäåíèé ó òàáë. 1.2 ³ ³ëþñòðóºòüñÿ ã³ñòî-
ãðàìàìè ðîçïîä³ëó ãðàíóëîìåòðè÷íèõ ôðàêö³é (ðèñ. 1.8). Ñòóï³íü ñîð-
òóâàííÿ òàêèõ ìóë³â ïîãàíà, ñåðåä íèõ êðàùå â³äñîðòîâàí³ ò³ ð³çíîâèäè, 
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Ðèñ. 1.4. Ã³ñòîãðàìè ñåðåäíüîãî â³äíîñíîãî ìàñîâîãî âì³ñòó ãðàíóëîìåòðè÷-
íèõ ôðàêö³é (%) â äð³áíîï³ùàíèñòèõ ÷åðåïàøíèêàõ, ³íîä³ ç äîì³øêîþ ïåë³òó 

ùî ìàéæå íå ìàþòü ÷åðåïàøêîâî¿ ñêëàäîâî¿ (So 2,33), ã³ðøå â³äñîðòîâà-
í³ êðóïíîàëåâðèòîâ³ ÷åðåïàøêîâ³ ìóëè (So 7,71), âêðàé ïîãàíî — ïåë³-
òîâ³ ìóëè ç äîì³øêîþ ÷åðåïàøîê òà äð³áíîãî àëåâðèòó (So 11,79). Ïðè-
êëàäè êóìóëÿòèâíèõ êðèâèõ òàêèõ ìóë³â ïîêàçàí³ íà ðèñ. 1.5. 

Ïîð³âíþþ÷è ñó÷àñí³ äîíí³ â³äêëàäè ðàéîíó î. Çì³¿íîãî ç â³äêëàäàìè 
óçìîð’ÿ ð. Äóíàþ ìîæíà â³äçíà÷èòè íàñòóïíå. 

×åðåïàøíèêè ðàéîíó îñòðîâà â³äð³çíÿþòüñÿ çíà÷íîþ ð³çíîìàí³ò-
í³ñòþ íà â³äì³íó â³ä ÷åðåïàøíèê³â óçìîð’ÿ Äóíàþ, ÿê³ ïðåäñòàâëåí³ 
ëèøå äð³áíîï³ùàíèñòèìè ð³çíîâèäàìè ç äîì³øêîþ ïåë³òó. Öå ìîæíà 
ïîÿñíèòè òèì ôàêòîðîì, ùî â óçáåðåæí³é çîí³ â³äáóâàºòüñÿ ïîòóæíå 
íàêîïè÷åííÿ äð³áíîï³ùàíîãî ìàòåð³àëó, ÿêèé âèíîñèòüñÿ Äóíàºì, 
òîìó ÷èñòèõ ÷åðåïàøíèê³â òóò ìàéæå íå çóñòð³÷àºòüñÿ. Äð³áíèé ³ òîí-
êèé òåðèãåííèé ìàòåð³àë âèíîñèòüñÿ äàë³ â ìîðå ³ íàêîïè÷óºòüñÿ íà 
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В
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 %
. 

Розмір фракцій, мм.  

Ðèñ. 1.5. Êóìóëÿòèâí³ êðèâ³ ãðàíóëîìåòðè÷íîãî ñêëàäó ÷åðåïàøíèê³â äð³áíî-
ï³ùàíèñòèõ ç äîì³øêîþ ïåë³òó òà ìóë³â ïåë³òîâèõ ç äîì³øêîþ àëåâðèòó ³ ÷åðå-

ïàøîê (Z0504, Z6 — ìóëè; Z14, Z18, Z23, Z0503, Z0703 — ÷åðåïàøíèêè) 

á³ëüøèõ ãëèáèíàõ, â òîìó ÷èñë³ ³ â ðàéîí³ î. Çì³¿íîãî. Ãðàíóëîìåòðè÷-
íèé ñêëàä äð³áíîï³ùàíèñòèõ ÷åðåïàøíèê³â ïðèäóíàéñüêîãî ðàéîíó 
øåëüôó ìàéæå íå â³äð³çíÿºòüñÿ â³ä ãðàíóëîìåòðè÷íîãî ñêëàäó òàêèõ æå 
÷åðåïàøíèê³â ðàéîíó î. Çì³¿íîãî ³ ñêëàäàº â ñåðåäíüîìó 54 % ïñåôèòó, 
31 % ïñàì³òó, 4 % àëåâðèòó ³ 11 % ïåë³òó. Ñòóïåíü ¿õ ñîðòóâàííÿ òàêîæ 
áëèçüêèé äî ñòóïåíþ ñîðòóâàííÿ äð³áíîï³ùàíèñòèõ ÷åðåïàøíèê³â ðà-
éîíó îñòðîâà ³ êîëèâàºòüñÿ â ä³àïàçîí³ So 5,11–6,32. 

Ï³ñêè óçìîð’ÿ Äóíàþ, íà â³äì³íó â³ä ï³ñê³â ðàéîíó îñòðîâà, íå º ÷å-
ðåïàøêîâî-äåòðèòîâèìè. Âîíè òàêîæ äð³áíîçåðíèñò³ ³ ì³ñòÿòü äîì³-
øêè àëåâðèòó àáî ÷åðåïàøîê. Â ãðàíóëîìåòðè÷íîìó â³äíîøåíí³ âîíè 
á³ëüø í³æ íà 65 % ñêëàäåí³ ïñàì³òîì (â ñåðåäíüîìó — 74 %), ïåðåâàæíî 
äð³á íîçåðíèñòèì, ³íîä³ â ï³äïîðÿäêîâàí³é ê³ëüêîñò³ ïðèñóòí³é ñåðåä-
íüîçåðíèñòèé ïñàì³ò. Ð³çíîâèäè ç äîì³øêîþ ÷åðåïàøîê ì³ñòÿòü áëè-
çüêî 25 % ïñåô³òó, à ð³çíîâèäè ç äîì³øêîþ àëåâðèòó — áëèçüêî 13 % 
îñòàííüîãî. Òàê³ ï³ñêè ì³ñòÿòü òàêîæ äî 6 % ïåë³òîâîãî ìàòåð³àëó. Ï³ñêè 
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Ðèñ. 1.6. Ã³ñòîãðàìè ñåðåäíüîãî â³äíîñíîãî ìàñîâîãî âì³ñòó ãðàíóëîìåòðè÷-
íèõ ôðàêö³é (%) â ï³ñêàõ äð³áíîçåðíèñòèõ, ÷åðåïàøêîâî-äåòðèòîâèõ, ³íîä³ ç 

äîì³øêîþ ïåë³òó 

óçìîð’ÿ ìàþòü ð³çíèé ñòóïåíü ñîðòóâàííÿ — â³ä äîáðîãî äî ïîãàíîãî, So 
êîëèâàºòüñÿ â³ä 1,31 äî 3,26. 

Àëåâðî-ïåë³òîâ³ ìóëè óçìîð’ÿ Äóíàþ, íà â³äì³íó â³ä ìóë³â ðàéîíó 
îñòðîâà, ìàéæå íå ì³ñòÿòü ÷åðåïàøêîâî¿ ñêëàäîâî¿. Âîíè ïðåäñòàâëå-
í³ äð³áíîàëåâðî-ïåë³òîâèìè ³ ïåë³òî-àëåâðèòîâèìè ð³çíîâèäàìè. Òàê³ 
ìóëè, â çàëåæíîñò³ â³ä ð³çíîâèäó, ñêëàäåí³ íà 31–61 % ïåë³òîì òà íà 
39–68 % àëåâðèòîì, â íèõ ì³ñòèòüñÿ äî 9 % ï³ùàíîãî äð³áíîçåðíèñòîãî 
ìàòåð³àëó, ïñåô³òîâà ðîçì³ðíà ôðàêö³ÿ ìàéæå â³äñóòíÿ (äî 0,6 % â³äêëà-
äó). Ñòóï³íü ñîðòóâàííÿ òàêèõ ìóë³â çàâæäè ïîãàíèé, õî÷à íå ïåðåâè-
ùóº So 4,11. 
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Ðèñ. 1.7. Êóìóëÿòèâí³ êðèâ³ ãðàíóëîìåòðè÷íîãî ñêëàäó ï³ñê³â äð³áíîçåðíèñòèõ, 
³íîä³ ç äîì³øêîþ ïåë³òó, òà ÷åðåïàøíèê³â ç äîì³øêîþ ïåë³òó ³ ï³ñêó (Z0101, 

Z0104, Z0107, Z0707, Z4 — ï³ñêè; Z2, Z5, Z19, Z0903 — ÷åðåïàøíèêè) 

Â ïðèäóíàéñüê³é ÷àñòèí³ øåëüôó òàêîæ çóñòð³÷àþòüñÿ ïîãàíî 
ñîðòîâàí³ ïåë³òîâ³ ìóëè ç äîì³øêàìè ÷åðåïàøîê òà ñåðåäíüî- ³ äð³á-
íîçåðíèñòîãî ï³ñêó, ÿê³ íà 42 % ñêëàäåí³ ïåë³òîì, ìàéæå íà 30 % — 
ïñåô³òîì, íà 21 % ïñàì³òîì ³ äî 7 % — àëåâðèòîì. Êð³ì òàêèõ ìóë³â 
çóñòð³÷àþòüñÿ òàêîæ êðóïíîàëåâðèòîâ³ â³äêëàäè ç äîì³øêîþ äð³áíî-
çåðíèñòîãî ï³ñêó, ùî ì³ñòÿòü áëèçüêî 78 % àëåâðèòó ³ 21 % ïñàì³òó, â 
íåçíà÷í³é ê³ëüêîñò³ (1,5 %) ïðèñóòí³é ïåë³òîâèé ìàòåð³àë ³ ìàéæå â³ä-
ñóòí³é ïñåô³òîâèé. 

Òàêèì ÷èíîì, ñó÷àñí³ äîíí³ â³äêëàäè ðàéîíó î. Çì³¿íîãî â³äð³çíÿ-
þòüñÿ â³ä á³ëüø ì³ëêîâîäíî¿ çîíè ö³º¿ ÷àñòèíè øåëüôó âåëèêîþ ê³ëü-
ê³ñòþ á³îãåííîãî ìàòåð³àëó ïåðåâàæíî êðóïíîïñåô³òîâî¿ ðîçì³ðíîñ-
ò³, á³ëüøèì ïîøèðåííÿì ìóëîâîãî ìàòåð³àëó ïåë³òîâî¿ ðîçì³ðíîñò³, 
ð³ç êèì çìåíøåííÿì ÷àñòêè àëåâðèòó ó â³äêëàäàõ ³ ìàéæå ïîâíîþ â³ä-
ñóòí³ñòþ êðóïíî- òà ñåðåäíüîçåðíèñòîãî ï³ùàíîãî ìàòåð³àëó, âèêëþ-
÷àþ÷è íåâåëè÷êå ïîëå ðîçïîâñþäæåííÿ ïðîäóêò³â ðóéíóâàííÿ ïîð³ä 
î. Çì³¿íîãî. 
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Ðèñ. 1.8. Ã³ñòîãðàìè ñåðåäíüîãî â³äíîñíîãî ìàñîâîãî âì³ñòó ãðàíóëîìåò-
ðè÷íèõ ôðàêö³é (%) â àëåâðî-ïåë³òîâèõ ìóëàõ ç ð³çíîþ ê³ëüê³ñòþ ÷åðå-

ïàøêîâî¿ ñêëàäîâî¿ 
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 Íàâåäåí³ ðèñè ö³ëêîì âïèñóþòüñÿ â çàãàëüí³ çàêîíîì³ðíîñò³ ôîðìó-
âàííÿ äîííèõ â³äêëàä³â â øåëüôîâèõ çîíàõ, ùî ðîçòàøîâàí³ íåïîäàë³ê 
â³ä êðóïíèõ ð³÷êîâèõ äåëüò, ÿêîþ º äåëüòà Äóíàþ. 

Õàðàêòåðíèì º òå, ùî ó â³äêëàäàõ ðàéîíó îñòðîâà â äóæå íåâåëèê³é 
ê³ëüêîñò³ ïðèñóòí³é àëåâðèòîâèé ìàòåð³àë, ïîðÿä ³ç çíà÷íèì âì³ñòîì 
äð³áíîï³ùàíîãî ³ ïåë³òîâîãî. Ìîæíà ïðèïóñòèòè, ùî àëåâðèòîâèé ìà-
òåð³àë ç ö³º¿ çîíè âèíîñèòüñÿ íà ùå á³ëüø³ ãëèáèíè, à òóò â³äêëàäàºòü-
ñÿ äð³áíîçåðíèñòèé ï³ñîê, ÿêèé áåçóìîâíî òàêîæ º ïðîäóêòîì âèíîñ³â 
Äóíàþ. Ùî ñòîñóºòüñÿ çíà÷íî¿ ê³ëüêîñò³ ïåë³òîâîãî ìóëó ó â³äêëàäàõ ç 
ïðèñóòí³ñòþ äð³áíîãî ï³ñêó (ðèñ. 1.3, 1.4, 1.6), òî â³í ìîæå áóòè ðåçóëü-
òàòîì çàãàëüíîãî çàìóëåííÿ ö³º¿ ÷àñòèíè øåëüôó [17, 18], â òîìó ÷èñë³ ³ 
òåõíîãåííîãî, ³ íå ìàòè ïðÿìîãî çâ’ÿçêó ç äóíàéñüêèì ñòîêîì. 

1.3.2. Ì³íåðàëîã³÷íèé ñêëàä äîííèõ â³äêëàä³â 

Ïñåô³òîâ³ ôðàêö³¿ â³äêëàä³â ñêëàäåí³ ÷åðåïàøêîâî-äåòðèòîâèì ìà-
òåð³àëîì, ³ ëèøå íàâêîëî î. Çì³¿íîãî çóñòð³÷àºòüñÿ êëàñòîãåííèé ìà-
òåð³àë — óëàìêè ïîð³ä îñòðîâà. ×åðåïàøêîâà ñêëàäîâà ó â³äêëàäàõ 
ïðåäñòàâëåíà â îñíîâíîìó ö³ëèìè òà ïîäð³áíåíèìè ñòóëêàìè ìîëþñ-
ê³â Mytillus galloprovincialis, ð³äêî çóñòð³÷àþòüñÿ Cardium edule, Chione 
gallina òà ³íø³ õàðàêòåðí³ äëÿ ï³âí³÷íî-çàõ³äíîãî øåëüôó ôîðìè. 

Â ï³ùàíèõ ôðàêö³ÿõ ìàþòü ì³ñöå ÿê á³îãåíí³, òàê ³ òåðèãåíí³ êîì-
ïîíåíòè. Êðóïíî- òà ñåðåäíüîçåðíèñò³ ï³ùàí³ ôðàêö³¿ â îñíîâíîìó 
ïðåäñòàâëåí³ äð³áíèì ÷åðåïàøêîâèì äåòðèòîì, êð³ì íåâåëè÷êîãî ïîëÿ 
íàâêîëî îñòðîâà, äå êðóïíî- ³ ñåðåäíüîçåðíèñòèé ï³ñîê ïðåäñòàâëåíèé 
ïðîäóêòàìè ðóéíóâàííÿ îñòðîâà. Á³ëüø ïîøèðåíèé ó â³äêëàäàõ äð³á-
íîçåðíèñòèé ï³ñîê, ÿê ³ êðóïíèé àëåâðèò, ñêëàäåíèé òåðèãåííèìè êîì-
ïîíåíòàìè. 

Â ì³íåðàëîã³÷íîìó â³äíîøåíí³ ï³ùàí³ ³ àëåâðèòîâ³ ôðàêö³¿ ñêëàäå-
í³ â îñíîâíîìó êâàðöîì, êàðáîíàòàìè, â ìåíøîìó ñòóïåí³ ïîëüîâèìè 
øïàòàìè, ñëþäàìè, õàëöåäîíîì. 

Êâàðö ïðåäñòàâëåíèé â ïåðåâàæí³é á³ëüøîñò³ îâàëüíèìè ³ îêðóãëèìè 
çåðíàìè ð³çíîãî ñòóïåíþ îáêàòàíîñò³. Êîë³ð ¿õ ÷àñò³ø çà âñå ïðîçîðèé, 
÷àñòî ìîëî÷íî-á³ëèé, ð³äøå çóñòð³÷àþòüñÿ æîâòóâàò³ îçàë³çíåí³ çåðíà, 
õàðàêòåðíà òð³ùèíóâàò³ñòü. Ð³äêî çóñòð³÷àþòüñÿ çåðíà êâàðöó ç ãàçîâî-
ð³äêèìè âêëþ÷åííÿìè, à òàêîæ ç âêëþ÷åííÿìè äð³áíîàãðåãàòíîãî àïà-
òèòó òà ãîëî÷îê ðóòèëó. 

Êàëüöèò ïðèñóòí³é ó ôîðì³ ïðèçì, ñïëîùåíèõ òàáëèöü òà âèòÿãíó-
òèõ ñòîâá÷àñòèõ çåðåí ç³ ñë³äàìè ðóéíóâàííÿ. 
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Ñëþäè â îñíîâíîìó ïðåäñòàâëåí³ ìóñêîâ³òîì, ÷àñòî õëîðèòèçîâàíèì, 
òà ã³äðàòîâàíèì á³îòèòîì. Ïðåäñòàâëåí³ âîíè ïëàñòèí÷àòèìè çåðíàìè 
ç ãîñòðîêóòíèìè òà ðâàíèìè êðàÿìè. 

Âàæê³ ì³íåðàëè ñêëàäàþòü íå á³ëüø 1 % â³äêëàäåíü. Ñåðåä íèõ ïåðå-
âàæàþòü ãðàíàòè àëüìàíäèíîâîãî òèïó, ì³íåðàëè ãðóïè åï³äîòó (ïåðå-
âàæíî öî³ç³ò ³ êë³íîöî³ç³ò), ðîãîâà îáìàíêà ³ ñëþäè, ÷àñòî çóñòð³÷àþòüñÿ 
òàêîæ ñòàâðîë³ò, òóðìàë³í, ³ëüìåí³ò, ëåéêîêñåí ³ ìàãíåòèò, ð³äøå ðóòèë, 
öèðêîí, ñôåí, ä³ñòåí, àïàòèò [1, 2, 6, 16], çà íàøèìè äàíèìè òàêîæ õëî-
ðèò ³ ï³ðîêñåíè. 

Ì³íåðàëîã³÷íèé àíàë³ç çðàçê³â â³äêëàä³â ç àâàíäåëüòè Äóíàþ (ñòàíö³¿ 
ç ³íäåêñîì D, ðèñ. 2.1, ðîçä³ë 2, “Ã³äðîëîã³÷í³ äîñë³äæåííÿ” ö³º¿ ìî-
íîãðàô³¿) ïîêàçàâ, ùî âàæêà ôðàêö³ÿ â³äêëàä³â â ñåðåäíüîìó íà 38 % 
ñêëàäåíà ãðàíàòàìè, íà 17 % — õëîðèòîì, 9 % — ï³ðîêñåíàìè, 8 % — 
àìô³áîëàìè ³ 8 % — ³ëüìåí³òîì, â í³é òàêîæ ì³ñòèòüñÿ áëèçüêî 4,5 % 
ñòàâðîë³òó, 4,5 % åï³äîòó, 3,5 % òóðìàë³íó, 2 % ðóòèëó ç ëåéêîêñåíîì, 
1,2 % öèðêîíó. ²íø³ âàæê³ ì³íåðàëè ïðèñóòí³ â ê³ëüêîñò³ ìåíø í³æ 1 % 
âàæêî¿ ôðàêö³¿ àáî â çíàêîâèõ ê³ëüêîñòÿõ. Ïðèáëèçíî òàêà æ ì³íåðà-
ëîã³÷íà àñîö³àö³ÿ ó ñïåêòð³ âàæêèõ ì³íåðàë³â ïðèòàìàííà ³ â³äêëàäàì 
ðàéîíó î. Çì³¿íîãî ç ò³ºþ â³äì³íí³ñòþ, ùî íà ñõ³ä â³ä îñòðîâà, çà äà-
íèìè Ì. Ã. Áàðêîâñüêî¿ [2], â³äáóâàºòüñÿ ð³çêå çá³ëüøåííÿ ì³íåðàë³â 
ìåòàìîðô³÷íî¿ ãðóïè (êâàðöó, êàë³ºâîãî ïîëüîâîãî øïàòó, öèðêîíó, 
àëüìàíäèíó, ñòàâðîë³òó, òóðìàë³íó, ä³ñòåíó), ïîâ’ÿçàíå ç ðîçìèâîì óç-
áåðåæíî-ìîðñüêèõ ï³çíüî÷åòâåðòèííèõ â³äêëàä³â, çáàãà÷åíèõ öèìè ì³-
íåðàëàìè. Âèêëþ÷åííÿ ñòàíîâèòü íåâåëèêå ïîëå íàâêîëî îñòðîâà, äå â 
âàæê³é ôðàêö³¿ ïðèñóòí³ òàêîæ ì³íåðàëè, ùî º ïðîäóêòàìè ðóéíóâàííÿ 
ã³ðñüêèõ ïîð³ä îñòðîâà. 

Ãðàíàòè ó â³äêëàäàõ øåëüôó ïðåäñòàâëåí³ ñëàáî îáêàòàíèìè, ÷àñò³ø 
êóòàñòèìè çåðíàìè, ð³äêî êðèñòàëàìè ç ïðèòóïëåíèìè ðåáðàìè, ðîæå-
âîãî, ñâ³òëî-ðîæåâîãî, ðîæåâóâàòî-ë³ëîâîãî ³ ÷åðâîíóâàòîãî çàáàðâ-
ëåííÿ. Îêð³ì àëüìàíäèí³â çóñòð³÷àþòüñÿ, õî÷à ³ ð³äêî, ï³ðîï ³ àíäðàäèò. 
Ãðàíàòè ÷àñòî ì³ñòÿòü ðóäí³ âêëþ÷åííÿ. 

Åï³äîò çóñòð³÷àºòüñÿ ó âèãëÿä³ çåðåí íåïðàâèëüíî¿ ôîðìè, áëèçüêî¿ 
äî êóá³÷íî¿, ïîãàíî îáêàòàíèõ, æîâòóâàòî-çåëåíîãî êîëüîðó. 

Ðîãîâà îáìàíêà ïðåäñòàâëåíà ïåðåâàæíî âèòÿãíóòî-ïðèçìàòè÷íèìè 
çåðíàìè òà çåðíàìè íåïðàâèëüíî¿ ôîðìè ð³çíîãî ñòóïåíþ îáêàòàíîñò³. 
Ïîôàðáóâàííÿ êîðè÷íþâàòî-çåëåíå, òåìíî-çåëåíå ç ñèíþâàòèì â³äëè-
âîì. 

Çåðíà ñòàâðîë³òó áåçôîðìí³ êóòàñò³, ð³äøå ïðèçìàòè÷í³, îáêàòàí³ òà 
ñëàáêî îáêàòàí³, æîâòî-êîðè÷íåâîãî êîëüîðó ç äð³áíèìè âì’ÿòèíàìè ³ 
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ðàêîâèñòèì çëàìîì. Ïðàêòè÷íî çàâæäè çåðíà ñòàâðîë³òó ìàþòü òî÷êîâ³ 
ðóäí³ âêëþ÷åííÿ. 

Òóðìàë³í çóñòð³÷àºòüñÿ ó âèãëÿä³ çåðåí òà óëàìê³â ïðèçìàòè÷íèõ êðè-
ñòàë³â, ÷àñòî äîáðå îáêàòàíèõ. Çóñòð³÷àþòüñÿ òàêîæ âèòÿãíóò³ ñëàáêî 
îáêàòàí³ ïðèçìàòè÷í³ çåðíà. Êîëüîðè òóðìàë³íó çåëåíóâàòî-æîâò³, ë³ëî-
âî-êîðè÷íåâ³, ð³äøå ñèí³; õàðàêòåðíîþ ðèñîþ, ùî â³äð³çíÿº òóðìàë³í, 
º ð³çêà ïñåâäîàáñîðáö³ÿ, òîìó â îêðåìèõ ïîëîæåííÿõ âîíè âèãëÿäàþòü 
÷îðíèìè. Ð³äêî çóñòð³÷àþòüñÿ çåðíà ç çîíàëüíèì ïîôàðáóâàííÿì. 

Ãëèíèñò³ ôðàêö³¿ ñêëàäåí³ ãîëîâíèì ÷èíîì ìîíòìîðèëîí³òîì òà êà-
îë³í³òîì. 

1.4. ÎÑÍÎÂÍ² ÐÈÑÈ ÑÓ×ÀÑÍÎÃÎ ÏÐÎÖÅÑÓ 
ÎÑÀÄÊÎÍÀÊÎÏÈ×ÅÍÍß ÐÀÉÎÍÓ Î. ÇÌ²¯ÍÎÃÎ 

Àíàë³ç ïðîñòîðîâîãî ðîçïîä³ëó âèä³ëåíèõ ë³òîëîã³÷íèõ òèï³â ñó÷àñ-
íèõ äîííèõ â³äêëàä³â äàíîãî ðàéîíó äîçâîëèâ âèä³ëèòè íàñòóïí³ çàêî-
íîì³ðíîñò³. 

Íà ï³äâîäíîìó ïðîäîâæåíí³ îñòðîâà äî ãëèáèí 12–15 ì óëàìêîâèé 
òà ÷åðåïàøêîâèé ìàòåð³àë ïðàêòè÷íî íå çàòðèìóºòüñÿ ³ çíîñèòüñÿ íà 
á³ëüø³ ãëèáèíè. Öüîìó, âî÷åâèäü, ñïðèÿº ³íòåíñèâíà õâèëüîâà ã³äðî-
äèíàì³êà íåãëèáîêî¿ çîíè íàâêîëî îñòðîâà, îñîáëèâî â øòîðìîâ³ ïå-
ð³îäè, îñê³ëüêè îñòð³â çíàõîäèòüñÿ ó â³äêðèòîìó ìîð³. Íàêîïè÷åííÿ 
îñàäîâîãî ìàòåð³àëó ïî÷èíàºòüñÿ ç ãëèáèí á³ëüøå 15 ì, äå, çà äàíèìè 
Â. Ï. Çåíêîâè÷à [3], ó ×îðíîìó ìîð³ ïðèïèíÿºòüñÿ âïëèâ õâèëüîâèõ 
ïðîöåñ³â (â ïåð³îä øòîðì³â — 15–20 ì). Â ö³ëîìó ãëèáèíè ìîðÿ â ìåæàõ 
äîñë³äæóâàíîãî ïîë³ãîíó äîñÿãàþòü 37 ì. 

Çà äàíèìè ãðàíóëîìåòðè÷íîãî òà ì³íåðàëîã³÷íîãî àíàë³çó íàìè ïî-
áóäîâàíà ñõåìà ðîçïîâñþäæåííÿ ïî ïëîù³ ïîë³ãîíó ë³òîëîã³÷íèõ òèï³â 
äîííèõ â³äêëàä³â (ðèñ. 1.9). 

Á³ëüøà ÷àñòèíà ðàéîíó, çà âèêëþ÷åííÿì íåâåëèêèõ ä³ëÿíîê íà ï³â-
íî÷³ òà ñõîä³ òà äâîõ ìàëåíüêèõ ä³ëÿíîê íåïîäàë³ê â³ä îñòðîâà, ñêëàäåíà 
ö³ëüíèìè òà äåòðèòîâèìè ÷åðåïàøíèêàìè ç ð³çíîþ ÷àñòêîþ ãðàâ³éíî-
ãàëå÷íîãî, ï³ùàíîãî òà ïåë³òîâîãî ìàòåð³àëó. Òàê³ ÷åðåïàøíèêè ðîçïî-
âñþäæåí³ íà ð³çíèõ ãëèáèíàõ, ïî÷èíàþ÷è ç 26 ì. 

Ìåíø³ ãëèáèíè â ìåæàõ ïîë³ãîíó ÿâëÿþòü ñîáîþ ï³äâîäíå ïðîäîâ-
æåííÿ î. Çì³¿íîãî, òóò ðîçâèíóò³ ÷åðåïàøíèêè ç ïðîäóêòàìè ðóéíóâàí-
íÿ êîð³ííèõ ïîð³ä îñòðîâà — ùåáåíåì, ãðàâ³ºì ³ ãàëüêîþ, à ç çàõ³äíî¿ 
ñòîðîíè ùå é ç äîì³øêîþ ð³çíîçåðíèñòîãî ï³ñêó, ïåðåâàæíî êðóïíî- 
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Ðèñ. 1.9. Ë³òîëîã³÷íà ñõåìà ñó÷àñíèõ äîííèõ â³äêëàä³â ðàéîíó î. Çì³¿íîãî 
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òà ñåðåäíüîçåðíèñòîãî. Ðîçòàøîâàí³ ö³ â³äêëàäè íà ãëèáèíàõ â³ä 13 äî 
34 ì. Ïîëå òàêèõ ÷åðåïàøíèê³â çà ôîðìîþ ïðèáëèçíî ïîâòîðþº êîí-
òóðè îñòðîâà. 

Ñåðåä ÷åðåïàøíèê³â, êð³ì âêàçàíèõ, îñíîâíèìè ë³òîëîã³÷íèìè ð³ç-
íîâèäàìè º ÷åðåïàøíèêè äð³áíîï³ùàíèñò³ òà ÷åðåïàøíèêè ç äîì³øêà-
ìè äð³áíîçåðíèñòîãî ï³ñêó òà ïåë³òó. 

Äð³áíîï³ùàíèñò³ ÷åðåïàøíèêè çóñòð³÷àþòüñÿ íà ãëèáèíàõ ìîðÿ â³ä 
30 äî 35,5 ì ³ ðîçïîâñþäæåí³ äâîìà ïîëÿìè. Îäíå çàéìàº ï³âí³÷íó ïå-
ðèôåð³þ ïîë³ãîíó, â ñõ³äí³é ÷àñòèí³ ïðèìèêàº äî ï³âí³÷íî-ñõ³äíîãî 
âèñòóïó ï³äâîäíîãî ïðîäîâæåííÿ îñòðîâà. Á³ëüøà ÷àñòèíà äð³áíîï³ùà-
íèõ ÷åðåïàøíèê³â öüîãî ïîëÿ íå ìàº ³íøèõ äîì³øîê, õî÷à äå³íäå ç’ÿâ-
ëÿºòüñÿ äîì³øêà ïåë³òó. 

²íøå ïîëå ïî÷èíàºòüñÿ â³ä ï³äâîäíîãî çàê³í÷åííÿ ï³âí³÷íî-çàõ³äíî-
ãî âèñòóïó îñòðîâà ³ äàë³ ïðîñòÿãàºòüñÿ íà ï³âäåííèé çàõ³ä ÷åðåç âñþ 
òåðèòîð³þ ïîë³ãîíó. Â ìåæàõ öüîãî ïîëÿ ñêð³çü ïðèñóòíÿ äîì³øêà ïåë³-
òîâîãî ìàòåð³àëó (â³ä 10 äî 30 % â³äêëàäó). 

Ðåøòà ÷åðåïàøíèê³â ïðåäñòàâëåíà ð³çíîâèäàìè ç äîì³øêàìè äð³á-
íîçåðíèñòîãî ï³ñêó òà ïåë³òó. Òåðèòîð³àëüíî òàê³ ÷åðåïàøíèêè çàéìà-
þòü ïëîù³ ï³âí³÷í³øå ï³äâîäíîãî ïðîäîâæåííÿ îñòðîâà, íà çàõîä³ òà 
ï³âäåííîìó ñõîä³ ðàéîíó. Çà ïëîùåþ ðîçïîâñþäæåííÿ âîíè ïåðåâàæà-
þòü íàä ðåøòîþ ë³òîëîã³÷íèõ òèï³â ñó÷àñíèõ äîííèõ â³äêëàä³â. Çóñòð³-
÷àþòüñÿ âîíè íà ãëèáèíàõ ïîíàä 26 ì. Äîì³øêè ïåë³òó òà ï³ñêó â ð³çíèõ 
ì³ñöÿõ ðàéîíó ìàþòü ð³çíèé âíåñîê. 

Äð³áíîçåðíèñò³ ÷åðåïàøêîâî-äåòðèòîâ³ ï³ñêè çóñòð³÷àþòüñÿ íà ãëè-
áèíàõ 32–34 ì ³ ñêëàäàþòü íåâåëè÷ê³ ïîëÿ ïî ïåðèôåð³¿ ïîë³ãîíó íà 
ï³âíî÷³, ï³âí³÷íîìó ñõîä³ òà ñõîä³. Íà ï³âí³÷íîìó çàõîä³ òàê³ ï³ñêè ìà-
þòü ïåë³òîâèé äîì³øîê. 

Àëåâðî-ïåë³òîâ³ ìóëè çàéìàþòü íåâåëè÷ê³ ïîëÿ â íàéá³ëüø ãëèáî-
êèõ ÷àñòèíàõ ðàéîíó. Ïðåäñòàâëåí³ âîíè êðóïíîàëåâðèòîâèìè òà ïåë³-
òîâèìè ð³çíîâèäàìè ç ð³çíîþ ÷àñòêîþ ÷åðåïàøêîâîãî ìàòåð³àëó ³ áåç 
íüîãî. 

Êðóïíîàëåâðèòîâèé ÷åðåïàøêîâèé ìóë çóñòð³íóòèé â îäíîìó ì³ñö³ 
ðàéîíó, à ñàìå íà ï³âí³÷íîìó ñõîä³ ïî ë³í³¿ ïðîñòÿãàííÿ ï³âí³÷íî-ñõ³ä-
íîãî âèñòóïó îñòðîâà òà éîãî ï³äâîäíîãî ïðîäîâæåííÿ. Â³í ñêëàäàº 
“â³êíî” ñåðåä ÷åðåïàøêîâî-ï³ùàíèõ â³äêëàä³â ç äîì³øêîþ ïåë³òó. Öåé 
ìóë òàêîæ ì³ñòèòü äîì³øêó ïåë³òó. Ãëèáèíè ìîðÿ òóò ñêëàäàþòü 32,5 ì. 

Ïåë³òîâ³ ìóëè ðîçòàøîâàí³ íà íàéá³ëüøèõ ãëèáèíàõ ïîë³ãîíó — 
36,5–37 ì. Âîíè ðîçâèíóò³ íà äâîõ íåâåëè÷êèõ ä³ëÿíêàõ â öåíòðàëüí³é 
÷àñòèí³ ðàéîíó, ïîáëèçó î. Çì³¿íîãî, íà ï³âí³÷ òà ï³âäåííèé ñõ³ä â³ä éîãî 
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ï³äâîäíîãî çàê³í÷åííÿ. Ö³ ìóëè ì³ñòÿòü äîì³øêè äð³áíîãî àëåâðèòó, à 
íà ï³âäåííî-ñõ³äí³é ä³ëÿíö³ — é ÷åðåïàøîê. 

Ùî ñòîñóºòüñÿ ñòóïåíþ ñîðòóâàííÿ äîííèõ â³äêëàä³â, òî â³í çàçâè-
÷àé ïîãàíèé, çà âèêëþ÷åííÿì çîíè ï³äâîäíîãî ïðîäîâæåííÿ îñòðî-
âà, äå ðîçïîâñþäæåí³ ãðóáîóëàìêîâ³ â³äêëàäè. Äî òàêîãî ñòóïåíþ ñî-
ðòóâàííÿ ïðèçâîäèòü íàêëàäåííÿ ð³çíîãåíåòè÷íèõ ñåäèìåíòàö³éíèõ 
ïðîöåñ³â, êîæíîìó ç ÿêèõ ïðèòàìàííå â³äêëàäåííÿ ìàòåð³àëó îêðåìèõ 
ðîçì³ðíèõ ôðàêö³é ó â³äêëàäàõ. Òóò ìàº ì³ñöå á³îãåííà ñåäèìåíòàö³ÿ, 
ùî ïðèçâîäèòü äî íàêîïè÷åííÿ âåëèêî¿ ê³ëüêîñò³ ÷åðåïàøêîâîãî òà 
äåòðèòîâîãî ìàòåð³àëó ïñåô³òîâî¿ ðîçì³ðíîñò³, òà â³äêëàäåííÿ ïîòóæ-
íèõ àëþâ³àëüíèõ âèíîñ³â ð³êè Äóíàþ, øëåéô ÿêèõ ïðîñòÿãàºòüñÿ íà 
âåëè÷åçíó â³äñòàíü â³ä ñàìî¿ äåëüòè. Êð³ì òîãî, ïîáëèçó î. Çì³¿íîãî 
íàêîïè÷óþòüñÿ ïðîäóêòè ðóéíàö³¿ îñòðîâà ó âèãëÿä³ ãðóáîóëàìêîâîãî 
ìàòåð³àëó — ùåáåíÿ, ãðàâ³þ, ãàëüêè, à òàêîæ êðóïíîãî òà ñåðåäíüîçå-
ðíèñòîãî ï³ñêó. 

Äëÿ àíàë³çó ðîçïîâñþäæåííÿ ñêëàäîâèõ ÷àñòèõ äîííèõ â³äêëà-
ä³â íàìè ïîáóäîâàí³ êàðòè ðîçïîâñþäæåííÿ îêðåìèõ êîìïîíåíò³â 
 îñàäê³â (ðèñ. 1.10, 1.11). Àíàë³çóþ÷è ðîçïîä³ë ïî ïëîù³ ð³çíîãåíåòè÷-
íèõ êîìïîíåíò³â äîííèõ â³äêëàä³â òà îö³íþþ÷è âêëàä ð³çíèõ äæåðåë 
íàäõîäæåííÿ îñàäîâîãî ìàòåð³àëó, ìîæíà â³äçíà÷èòè íàñòóïí³ çàêî-
íîì³ðíîñò³. 

Á³îãåííà ñêëàäîâà ó âèãëÿä³ ÷åðåïàøêîâî-äåòðèòîâîãî ìàòåð³àëó 
ó â³äêëàäàõ ïðèñóòíÿ ñêð³çü. Íà ïåðåâàæí³é á³ëüøîñò³ òåðèòîð³¿ âîíà 
ñêëàäàº îñíîâó ñó÷àñíèõ äîííèõ â³äêëàä³â — â³ä 45 äî 75 % îñàäîâîãî 
ìàòåð³àëó (ðèñ. 1. 10). Ëèøå íà íåâåëè÷êèõ ïîëÿõ íà ï³âíî÷³, ñõîä³ òà 
ï³âí³÷íîìó ñõîä³ âîíà ì³ñòèòüñÿ â ï³äïîðÿäêîâàí³é ê³ëüêîñò³ — äî 45 % 
îñàäîâîãî ìàòåð³àëó. Ìàêñèìóìè êîíöåíòðàö³¿ ÷åðåïàøêîâî¿ ñêëàäîâî¿ 
(á³ëüøå 85 %) ïðèòàìàíí³ çîí³ íàâêîëî îñòðîâó, à ñàìå éîãî ï³äâîäíîìó 
ïðîäîâæåííþ. 

Òåðèãåííà ñêëàäîâà äîííèõ â³äêëàä³â ó äîñë³äæóâàíîìó ðàéîí³ ïðåä-
ñòàâëåíà ãàëüêîþ, ãðàâ³ºì ³ ãðóáîçåðíèñòèì ï³ñêîì ïîáëèçó îñòðîâà, 
à íà ðåøò³ òåðèòîð³¿ ïîë³ãîíà — äð³áíîçåðíèñòèì ï³ñêîì, ïåë³òîì ³ â 
íåçíà÷íîìó ñòóïåí³ — àëåâðèòîì. 

Ê³ëüê³ñòü òåðèãåííèõ êîìïîíåíò³â, ùî íàäõîäÿòü çà ðàõóíîê ðóé-
íóâàííÿ êîð³ííèõ ïîð³ä îñòðîâà, ³ñòîòíà íà íåâåëèê³é ä³ëÿíö³ ïîáëè-
çó îñòðîâà, ïîò³ì ¿õí³é âì³ñò ð³çêî çìåíøóºòüñÿ. Óëàìêè ïîð³ä îñòðîâà 
ðîçïîâñþäæåí³ íà ï³äâîäíîìó ïðîäîâæåíí³ îñòðîâà òà ó éîãî ï³äí³æ-
æÿ, ç ï³âí³÷íî¿ ñòîðîíè îñòðîâà — äî ãëèáèí ïðèáëèçíî 30 ì, à ç ï³â-
äåííî¿ — 34 ì. 
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Ðèñ. 1.10. Âì³ñò ÷åðåïàøêîâî¿ ñêëàäîâî¿ â äîííèõ â³äêëàäàõ ðàéîíó î. Çì³¿íîãî 

Ðåøòà òåðèãåííî¿ ñêëàäîâî¿ º ðåçóëüòàòîì íàäõîäæåííÿ îñàäîâîãî 
ìàòåð³àëó ç äâîõ äæåðåë æèâëåííÿ — òâåðäîãî ñòîêó ð. Äóíàþ òà ðîçìè-
âó ï³çíüî÷åòâåðòèííèõ óçáåðåæíî-ìîðñüêèõ â³äêëàäåíü [2]. 

Îñê³ëüêè òåðèãåííà ñêëàäîâà ó â³äêëàäàõ ðàéîíó çíàõîäèòüñÿ â ï³ä-
ïîðÿäêîâàí³é ê³ëüêîñò³ çàâäÿêè íàêëàäåííþ ïîòóæíî¿ á³îãåííî¿ ñåäè-
ìåíòàö³¿, ìè ñïðîáóâàëè ïðîàíàë³çóâàòè ðîçïîä³ë çà ïëîùåþ ðîçì³ðíèõ 
ôðàêö³é â³äêëàä³â, âèêëþ÷èâøè ÷åðåïàøêîâó ñêëàäîâó, à ñàìå ïåðåðà-
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õóâàâøè ðåçóëüòàòè ãðàíóëîìåòðè÷íîãî àíàë³çó íà òðè êîìïîíåíòè — 
ïñàì³ò, àëåâðèò ³ ïåë³ò (ðèñ. 1.11). 

Àíàë³ç îòðèìàíèõ â ðåçóëüòàò³ öüîãî äàíèõ ïîêàçàâ íàñòóïíå. 
Ñåðåäíüî- òà êðóïíîçåðíèñòèé ï³ñîê ïðèñóòí³é ëèøå ó ìåæàõ ïîëÿ 

ãðóáîóëàìêîâèõ â³äêëàä³â íà ï³äâîäíîìó ïðîäîâæåíí³ îñòðîâà òà íà 
éîãî ï³äí³ææ³. Éîãî äæåðåëîì áåçóìîâíî º êîð³íí³ ïîðîäè îñòðîâó, ùî 
ï³ääàþòüñÿ ðóéíóâàííþ ï³ä âïëèâîì ìîðñüêî¿ àáðàç³¿. 

Ùî ñòîñóºòüñÿ äð³áíîçåðíèñòîãî ï³ñêó, òî â ñóòòºâ³é ê³ëüêîñò³ â³í 
ïðèñóòí³é ó â³äêëàäàõ ìàéæå ñêð³çü. Â ï³âí³÷í³é, ñõ³äí³é òà ï³âäåííî-
ñõ³äí³é ÷àñòèíàõ ðàéîíó â³í ôîðìóº îñíîâó òåðèãåííî¿ ñêëàäîâî¿ ó â³ä-
êëàäàõ, à â çàõ³äí³é ³ ï³âäåííî-çàõ³äí³é — çíàõîäèòüñÿ ó ï³äïîðÿäêîâà-
í³é ê³ëüêîñò³. 

Äð³áíîçåðíèñòèé ï³ñîê öüîãî ðàéîíó ìîæå áóòè ÿê ïðîäóêòîì ðîç-
ìèâó ï³çíüî÷åòâåðòèííèõ óçáåðåæíî-ìîðñüêèõ â³äêëàä³â, òàê ³ ïîñòó-
ïàòè ç òâåðäîãî ñòîêó ð. Äóíàþ øëÿõîì ñàëüòàö³¿, â³ðîã³äí³øå çà âñå çà-
âäÿêè ïðèäîííèì ã³äðîäèíàì³÷íèì ïðîöåñàì. 

Ïðî ö³ äâà äæåðåëà ïîñòà÷àííÿ ñâ³ä÷àòü âèä³ëåí³ òåðèãåííî-ì³íå-
ðàëîã³÷í³ àñîö³àö³¿ — àñîö³àö³ÿ äóíàéñüêîãî âèíîñó ç õàðàêòåðíèì íà-
áîðîì ì³íåðàë³â (ñëþäè, õëîðèò, àìô³áîëè, öî³ç³ò, êë³íîöî³ç³ò, ïëàã³-
îêëàçè, óëàìêè ïîð³ä) òà àñîö³àö³ÿ, ïðèòàìàííà óçáåðåæíî-ìîðñüêèì 
÷åòâåðòèííèì â³äêëàäàì (êâàðö, öèðêîí, àëüìàíäèí, ñòàâðîë³ò, òóð-
ìàë³í, ä³ñòåí) [2]. Âèä³ëåí³ àñîö³àö³¿ á³ëüø-ìåíø ðîçìåæîâóþòüñÿ ì³æ 
ñîáîþ òåðèòîð³àëüíî: íà çàõ³ä â³ä îñòðîâó ïåðåâàæàº àñîö³àö³ÿ äóíàé-
ñüêîãî âèíîñó, à íà ñõ³ä â³ä íüîãî çá³ëüøóºòüñÿ ÷àñòêà ì³íåðàë³â, õàðàê-
òåðíèõ äëÿ óçáåðåæíî-ìîðñüêèõ ÷åòâåðòèííèõ â³äêëàä³â. ×³òêîãî ë³òî-
ëîã³÷íîãî êîíòðîëþ ì³æ ïðîäóêòàìè íàäõîäæåííÿ ìàòåð³àëó ç öèõ äâîõ 
äæåðåë íå ïðîñòåæóºòüñÿ, õî÷à äåÿê³ éîãî ðèñè âñå æ òàêè ïðèñóòí³, 
ÿêùî áðàòè äî óâàãè íàïðàâëåí³ñòü ð³÷êîâîãî ñòîêó Äóíàþ òà, éìîâ³ð-
íî, ïðèäîííèé ã³äðîäèíàì³÷íèé ðåæèì ðàéîíó íàâêîëî îñòðîâà. Òàê, 
øëåéô ìàéæå íå çàìóëåíèõ äð³áíîï³ùàíèõ â³äêëàä³â, ùî ïðîñòÿãàºòü-
ñÿ â³ä ï³âäåííî-çàõ³äíîãî âèñòóïó ï³äâîäíîãî ïðîäîâæåííÿ îñòðîâà ³ 
ïðîñòåæóºòüñÿ ÷åðåç âñþ òåðèòîð³þ, ìîæå áóòè ðåçóëüòàòîì â³äõèëåííÿ 
ñàëüòàö³éíîãî ïîòîêó âèíîñ³â Äóíàþ. Êð³ì òîãî, ï³âí³÷íà ÷àñòèíà ðà-
éîíó ñêëàäåíà ï³ùàíèìè â³äêëàäàìè ó òåðèãåííîìó ñïåêòð³ êîìïîíåí-
ò³â, à â íàïðÿìêó ç ï³âíî÷³ íà ï³âäåííèé çàõ³ä ÷àñòêà äð³áíîçåðíèñòîãî 
ï³ñêó çìåíøóºòüñÿ, ³, â³äïîâ³äíî, çá³ëüøóºòüñÿ ðîëü ìóëîâîãî ìàòåð³-
àëó. ²ìîâ³ðíî, îñòð³â ñòâîðþº ã³äðîäèíàì³÷íó ò³íü äëÿ ïîòîêó, ùî íåñå 
òåðèãåííèé ìàòåð³àë â³ä äåëüòè Äóíàþ, ³ â ï³âí³÷í³é ÷àñòèí³ ïîë³ãîíó 
â³äêëàäàºòüñÿ ï³ùàíèé ìàòåð³àë. 
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Ðèñ. 1.11. Ñõåìà ðîçïîä³ëó ðîçì³ðíèõ ôðàêö³é äîííèõ â³äêëàä³â (áåç âðàõó-
âàííÿ ÷åðåïàøêîâî¿ ñêëàäîâî¿) â ðàéîí³ î. Çì³¿íîãî 
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Àëåâðèòîâèé ìàòåð³àë çóñòð³÷àºòüñÿ ì³ñöÿìè â ð³çíèõ ó ãðàíóëîìåò-
ðè÷íîìó â³äíîøåíí³ â³äêëàäàõ ÿê íåçíà÷í³ äîì³øêè. Â ³ñòîòí³é ê³ëü-
êîñò³ â³í çóñòð³÷àºòüñÿ ëèøå íà äâîõ íåâåëè÷êèõ ä³ëÿíêàõ àëåâðî-ïå-
ë³òîâèõ ìóëîâèõ â³äêëàä³â. Àëåâðèòîâà ñêëàäîâà, ÿê ³ äð³áíîï³ùàíà, º 
òåðèãåííîþ ³ ïîâ’ÿçàíà ç ñóñïåíç³éíèìè âèíîñàìè ð. Äóíàþ. Ñêîð³ø çà 
âñå, á³ëüøà ÷àñòèíà àëåâðèòó ç öüîãî ðàéîíó âèíîñèòüñÿ äàë³ íà á³ëüø³ 
ãëèáèíè. 

Ïåë³òîâèé ìàòåð³àë ôîðìóº øèðîêó çîíó çàìóëåííÿ â ï³âäåíí³é òà ï³â-
äåííî-ñõ³äí³é ÷àñòèíàõ ðàéîíó. Ïðè öüîìó â ï³âäåííî-ñõ³äí³é ÷àñòèí³ 
â³í ó ê³ëüê³ñíîìó â³äíîøåíí³ ïåðåâàæàº íàä äð³áíîï³ùàíîþ ôðàêö³ºþ, 
òóò ôîðìóþòüñÿ ïåë³òîâ³ ìóëîâ³ äð³áíîï³ùàí³ â³äêëàäè. Â ï³âäåííî-
ñõ³äí³é ÷àñòèí³ ðàéîíó ïåë³ò çíàõîäèòüñÿ â ï³äïîðÿäêîâàí³é ê³ëüêîñò³ 
ïîð³âíÿíî ç äð³áíîçåðíèñòèì ï³ñêîì, â ö³é çîí³ óòâîðþþòüñÿ äð³áíî-
ï³ùàí³ ìóëèñò³ â³äêëàäè. Çá³ëüøåííÿ âì³ñòó ïåë³òîâî¿ ñêëàäîâî¿ ó â³ä-
êëàäàõ ï³âäåíí³øå îñòðîâà â³ðîã³äí³øå çà âñå ïîâ’ÿçàíå ç óòâîðåííÿì 
ò³íüîâî¿ çîíè çà îñòðîâîì ç ïîñëàáëåíèì ã³äðîäèíàì³÷íèì ðåæèìîì. 
Ïðèñóòí³ñòü ó â³äêëàäàõ ïåë³òîâîãî ìàòåð³àëó ïîðÿä ³ç äð³áíîï³ùàíèì ³ 
ìàéæå ïîâíà â³äñóòí³ñòü ïðè öüîìó àëåâðèòó ñâ³ä÷àòü ïðî òå, ùî ïåë³ò º 
ðåçóëüòàòîì ñóòî ìîðñüêîãî ñåä³ìåíòîãåíåçó ç õàðàêòåðíèì çàãàëüíèì 
çàìóëåííÿì ö³º¿ ÷àñòèíè øåëüôó [17], â òîìó ÷èñë³ ³ òåõíîãåííèì. 

Òàêèì ÷èíîì, ñó÷àñí³ äîíí³ â³äêëàäåííÿ øåëüôó, ùî ïðèìèêàº äî 
î. Çì³¿íîãî, ñôîðìîâàí³ â ðåçóëüòàò³ íàêëàäåííÿ á³îãåííèõ ³ òåðèãåí-
íèõ ïðîöåñ³â ñåäèìåíòàö³¿. Ïðàêòè÷íî íà âñ³é òåðèòîð³¿ ðàéîíó á³îãåíí³ 
ïðîöåñè ïåðåâàæàþòü, ³ ôîðìóþòüñÿ ö³ëüíî÷åðåïàøêîâ³ ³ ÷åðåïàøêî-
âî-äåòðèòîâ³ â³äêëàäè ç ð³çíîþ ê³ëüê³ñòþ äð³áíîï³ùàíîãî, ïåë³òîâîãî, 
ð³äøå — àëåâðèòîâîãî ìàòåð³àëó. Îñíîâíèìè äæåðåëàìè íàäõîäæåííÿ 
òåðèãåííîãî ìàòåð³àëó â öåé ðàéîí øåëüôó º òâåðäèé ñò³ê ð. Äóíàþ, 
ïðîäóêòè ðîçìèâó óçáåðåæíî-ìîðñüêèõ âåðõíüî÷åòâåðòèííèõ â³äêëà-
ä³â ³ â ï³äïîðÿäêîâàíîìó çíà÷åí³ ïðîäóêòè ðóéíóâàííÿ êîð³ííèõ ïîð³ä 
î. Çì³¿íîãî. 
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Ðîçä³ë 2 

Ã²ÄÐÎËÎÃ²×Í² ÄÎÑË²ÄÆÅÍÍß ÌÎÐÑÜÊÈÕ ÂÎÄ 
Á²Ëß Î. ÇÌ²¯ÍÎÃÎ 

Ï³âí³÷íî-çàõ³äíà ÷àñòèíà ×îðíîãî ìîðÿ — ðàéîí, â ÿêèé ïîñòóïàº 
îñíîâíà ÷àñòèíà ïð³ñíî¿ âîäè ç ð³÷êàìè. Çàâäÿêè âèíåñåííþ ð³÷ êàìè 
çíà÷íî¿ ê³ëüêîñò³ îðãàí³÷íîãî ìàòåð³àëó ³ á³îãåííèõ ðå÷îâèí, à òàêîæ 
çà â³äíîñíîþ ì³ëêîâîä³ñòþ (< 40 ì), öåé ðàéîí ×îðíîãî ìîðÿ º óí³êà-
ëüíèì çà ñâîºþ á³îëîã³÷íîþ ïðîäóêòèâí³ñòþ. Îñîáëèâî öå õàðàêòåðíî 
äëÿ ìîðñüêîãî ðàéîíó, ïðèëåãëîãî äî äåëüòîâî¿ ÷àñòèíè ð. Äóíàþ [1]. 

Î. Çì³¿íèé ðîçòàøîâàíèé ó ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíîãî ìîðÿ 
íàâïðîòè ãèðëà Äóíàþ ïðàêòè÷íî â çîí³ çì³øóâàííÿ ð³÷êîâèõ ³ ìîðñü-
êèõ âîä. ßê ïîêàçàíî íàìè â [9], íàéêîðîòøà â³äñòàíü â³ä îñòðîâà äî 
ìàòåðèêà (ðàéîí ãèðëà Áèñòðå) ñêëàäàº á³ëÿ 35 êì. Ïðè ïåðåâàæàþ÷èõ 
äëÿ ðàéîíó â çèìîâèé ïåð³îä ï³âí³÷íî-ñõ³äíèõ â³òðàõ, à òàêîæ ï³âí³÷-
íî-çàõ³äíèõ ³ ï³âí³÷íèõ — âë³òêó, â äîñë³äæóâàíîìó ðàéîí³ ³ñíóº ñèñòå-
ìà ï³âäåííî-çàõ³äíèõ òå÷³é [10]. Ïîðóøóºòüñÿ öÿ ñèñòåìà äîñèòü ð³äêî 
ïðè òðèâàë³é (> 5 ä³á) ä³¿ â³òðó ï³âäåííî-çàõ³äíîãî íàïðÿìêó. Ïðè òàêèõ 
ñèòóàö³ÿõ ðîçâèâàºòüñÿ ï³âí³÷íî-ñõ³äíèé ïåðåí³ñ, ÿêèé â äåÿêèõ âèïàä-
êàõ º ïðè÷èíîþ àïâåë³íãó ãëèáèííèõ ìîðñüêèõ âîä ó ðàéîí³ ì³æ äåëü-
òîþ Äóíàþ ³ î. Çì³¿íèì. 

Ñóì³ñíà ä³ÿ â³òð³â ³ ñòîêó íàéá³ëüøî¿ ó ªâðîï³ ð. Äóíàþ (183–
291 êì3/ð³ê [1]) ïîðÿä ç âïëèâîì ï³âäåííî-çàõ³äíî¿ ã³ëêè çàãàëüíî¿ 
÷îð íîìîðñüêî¿ òå÷³¿ îáóìîâëþþòü îñîáëèâ³ ðèñè ã³äðîëîã³÷íîãî ðå-
æèìó ðàéîíó ìîðÿ ïîáëèçó î Çì³¿íîãî. 

Ñïîñòåðåæåííÿ â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî äàþòü çìîãó âèÿâè-
òè ÷àñòîòó ³ ³íòåíñèâí³ñòü àäâåêö³¿ äóíàéñüêèõ ð³÷êîâèõ âîä äî îñòðîâà 
òà îö³íèòè âïëèâ ð³÷êè Äóíàþ íà ìîðñüêó ïðèáåðåæíó åêîñèñòåìó. 

Äîâãîñòðîêîâîþ ìåòîþ íàøèõ ã³äðîëîã³÷íèõ äîñë³äæåíü º âèÿâ-
ëåííÿ îñîáëèâîñòåé êîðîòêî- òà äîâãîñòðîêîâî¿ ì³íëèâîñò³, òðåíä³â 
ñîëîíîñò³, òåìïåðàòóðè, ïðîçîðîñò³ òà ð³âíÿ ìîðÿ â ïðèëåãëèõ äî îñ-
òðîâà âîäàõ ×îðíîãî ìîðÿ, à òàêîæ âèÿâëåííÿ ïðè÷èí çàðåºñòðîâàíèõ 
çì³í. Îñíîâíîþ çàäà÷åþ äîñë³äæåíü 2003–2007 ðð., ÿê³ âèêîíóâàëèñü 
â ðàìêàõ íàóêîâî-äîñë³äíèõ ïðîåêò³â, ùî ô³íàíñóâàëèñÿ Ì³í³ñòåðñò-
âîì îñâ³òè ³ íàóêè Óêðà¿íè [13], áóëî íàêîïè÷åííÿ ³ ïåðâèííèé àíàë³ç 
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îòðèìàíî¿ ³íôîðìàö³¿, ùî äàëî çìîãó îö³íèòè ñó÷àñíèé ñòàí àá³îòè÷íî¿ 
êîìïîíåíòè ïðèáåðåæíî¿ ìîðñüêî¿ åêîñèñòåìè ïîáëèçó î. Çì³¿íîãî òà 
ïðèñòóïèòè äî àíàë³çó êîðîòêîñòðîêîâèõ ³ ñåðåäíüîñòðîêîâèõ çì³í â 
öüîìó á³îëîã³÷íî óí³êàëüíîìó ðàéîí³ ìîðÿ. 

2.1. ÌÅÒÎÄÈÊÈ, ÏÅÐ²ÎÄÈ ÒÀ ÎÁÑßÃÈ ÏÐÎÂÅÄÅÍÈÕ ÄÎÑË²ÄÆÅÍÜ 

Ã³äðîëîã³÷í³ äîñë³äæåííÿ ðàéîíó ×îðíîãî ìîðÿ, ïðèëåãëîãî äî 
î. Çì³¿íîãî, áóëè ðîçïî÷àò³ íàóêîâöÿìè ÎÍÓ ³ì. ². ². Ìå÷íèêîâà ó ÷åð-
âí³ 1996 ð., ïðîäîâæåí³ íàâåñí³ (17–25 òðàâíÿ) ³ âîñåíè (9–19 âåðåñíÿ) 
1997 ð. â ðàìêàõ âèêîíàííÿ “Ïðîãðàìè êîìïëåêñíèõ ãåîëîãî-ãåîô³çè÷-
íèõ, åêîëîãî-ãåîëîã³÷íèõ ³ ñåéñìî-ïðîãíîñòè÷íèõ äîñë³äæåíü ó ðàéîí³ 
î. Çì³¿íèé” ñï³ëüíî ç äåðæàâíèì ãåîëîã³÷íèì ï³äïðèºìñòâîì “Îäåñ-
ìîðãåîëîã³ÿ” íà íàóêîâî-äîñë³äíîìó ñóäí³ “Àðãîí” [7, 8]. 

Ó 2003 ð. â ðàìêàõ âèêîíàííÿ íàóêîâî-äîñë³äíîãî ïðîåêòó “Ïðî-
âåäåííÿ êîìïëåêñíîãî îáñòåæåííÿ òà ðîçðîáêà ñèñòåìè ³íòåãðîâàíîãî 
åêîëîã³÷íîãî ìîí³òîðèíãó ³ äîâãîñòðîêîâèõ íàóêîâèõ äîñë³äæåíü î. Çì³-
¿íèé òà ïðèëåãëîãî øåëüôó”, ÿêèé ô³íàíñóâàâñÿ Ì³í³ñòåðñòâîì îñâ³-
òè ³ íàóêè Óêðà¿íè, íàóêîâöÿìè óí³âåðñèòåòó ñï³ëüíî ç Äóíàéñüêîþ 
ã³äðîìåòîáñåðâàòîð³ºþ áóëî ïðîâåäåíî 4 åêñïåäèö³¿, ó õîä³ ÿêèõ áóëè 
âèêîíàí³ 176 ñòàíö³é â ×îðíîìó ìîð³ ì³æ äåëüòîþ Äóíàþ ³ î. Çì³¿-
íèì (ðèñ. 2.1), â òîìó ÷èñë³ — 134 ìîðñüê³ ñòàíö³¿ áåçïîñåðåäíüî íà 
ïîë³ãîí³ íàâêîëî î. Çì³¿íîãî (ðèñ. 2.2). Ìîðñüê³ ñòàíö³¿ âèêîíóâà-
ëèñÿ ïî ìàðøðóòó ðóõó ñóäíà íà ðîçð³çàõ â³ä ïîðòó Óñòü-Äóíàéñüê 
äî î. Çì³¿íîãî, íà ïîë³ãîí³ á³ëÿ îñòðîâà, íà ðîçð³ç³ â³ä î. Çì³¿íîãî äî 
óñòÿ Äóíàþ â ðàéîí³ Ñòàðîñòàìáóëüñüêîãî ðóñëà ³ ïîò³ì íà ðîçð³ç³, 
ñïðÿìîâàíîìó íà ï³âí³÷ âäîâæ äåëüòîâî¿ ÷àñòèíè Äóíàþ äî ïîðòó 
Óñòü-Äóíàéñüê. 

Ïîë³ãîí á³ëÿ î. Çì³¿íîãî ÿâëÿâ ñîáîþ ïðÿìîêóòíèê 3′ × 3′ (3,9 × 
× 5,6 êì), îáìåæåíèé êîîðäèíàòàìè 45°13,75′ — 45°16,75′ ïí. ø. ³ 
30°10,65′ — 30°13,65′ ñ. ä., â ÿêîìó âèêîíóâàëèñÿ ñ³ì ðîçð³ç³â ó íàïðÿì-
êó “çàõ³ä–ñõ³ä” ³ òðèíàäöÿòü — â íàïðÿìêó “ï³âí³÷–ï³âäåíü”. Ìàêñè-
ìàëüíå â³ääàëåííÿ ñòàíö³é â³ä îñòðîâà áóëî 3,2 êì. 

Êð³ì òîãî, äëÿ ðåãóëÿðíîãî êîíòðîëþ ã³äðîëîã³÷íî¿ ñèòóàö³¿ â ïðè-
áåðåæíèõ âîäàõ á³ëÿ îñòðîâà äîäàòêîâî ìàéæå ùîêâàðòàëüíî (â çàëåæ-
íîñò³ â³ä ïîãîäíèõ óìîâ) íà ïðîòÿç³ 2003–2007 ðð. âèêîíóâàëèñÿ ï’ÿòü 
ïðèáåðåæíèõ (100–150 ì â³ä áåðåãà) ñòàíö³é (ðèñ. 2.2) ³ ùîäåíí³ ã³äðî-
ëîã³÷í³ ñïîñòåðåæåííÿ â ðàéîí³ ïðè÷àëó î. Çì³¿íîãî (ðèñ. 2.3). 
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Ðèñ. 2.2. Ñõåìà ñòàíö³é êîìïëåêñíèõ åêîëîã³÷íèõ ñïîñòåðåæåíü íà ïîë³ãîí³ 
á³ëÿ î. Çì³¿íîãî 

Âñüîãî ó 2003 ð. áóëî âèêîíàíî á³ëÿ 3700 ñïîñòåðåæåíü çà ã³äðîëîã³÷-
íèìè òà ã³äðîõ³ì³÷íèìè ïîêàçíèêàìè ìîðñüêèõ âîä. Äåòàëüíà ³íôîð-
ìàö³ÿ íàâåäåíà ó òàáë. 2.1. 

Ç ÷åðâíÿ ïî ëèñòîïàä 2004 ð., ç êâ³òíÿ 2005 ð. ïî ãðóäåíü 2006 ð. ³ ç 
êâ³òíÿ ïî ãðóäåíü 2007 ð. íà îñòðîâ³ ³ øåëüô³ î. Çì³¿íîãî øòàòíèì ïå-
ðñîíàëîì íàóêîâî-äîñë³äíî¿ ñòàíö³¿ “Îñòð³â Çì³¿íèé” Îäåñüêîãî íàö³-
îíàëüíîãî óí³âåðñèòåòó ³ì. ². ². Ìå÷íèêîâà ïðîâîäèëèñÿ ùîäåíí³ ñïî-
ñòåðåæåííÿ çà ã³äðîëîã³÷íèìè ³ ã³äðîõ³ì³÷íèìè ïîêàçíèêàìè. Çàãàëüíà 
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2

1

Ðèñ. 2.3. Ñõåìà ðîçòàøóâàííÿ ã³äðîëîã³÷íèõ ïîñò³â ñïîñòåðåæåíü íà î. Çì³¿-
íîìó (1 — ð³âåíü ìîðÿ, 2 — ³íø³ ã³äðîëîã³÷í³ ïîêàçíèêè) 

ê³ëüê³ñòü ã³äðîëîã³÷íèõ ³ ã³äðîõ³ì³÷íèõ âèçíà÷åíü ³ ïðîá ó 2004 –2007 ðð. 
ñêëàëà ïîíàä 30700 (òàáë. 2.2). 

Ùîäåíí³ ñïîñòåðåæåííÿ çà ã³äðîëîã³÷íèìè ïîêàçíèêàìè ïðîâîäè-
ëèñü äâ³÷³ íà äîáó (8.00 òà 20.00) çà íàñòóïíèìè ìåòîäàìè: 

– Ãëèáèíà ñïîñòåðåæåíü âèçíà÷àëàñÿ ñîíàðîì “Lawrence LCX-15
CT

”, 
ç òî÷í³ñòþ 0,1 ì â³äïîâ³äíî ç êåð³âíèöòâîì ç åêñïëóàòàö³¿ ïðè-
ëàäó [3]. 

– Ïàðàìåòðè õâèëþâàííÿ âèçíà÷àëèñÿ â³çóàëüíî â áàëàõ ³ ìåòðàõ â³äïî-
â³äíî äî âèìîã íàñòàíîâè [5]. Äî ñêëàäó ïàðàìåòð³â õâèëþâàííÿ âõîäèëè 
ñòàí ïîâåðõí³ ìîðÿ, òèï õâèëþâàííÿ, íàïðÿìîê, âèñîòà ³ ïåð³îä õâèëü. 

– Ð³âåíü ìîðÿ âèçíà÷àâñÿ çã³äíî ç³ ñòàíäàðòíèìè ìåòîäèêàìè [6] î 
9 ³ 21 ãîäèí³ çà ì³ñöåâèì ÷àñîì. Äëÿ âèçíà÷åííÿ àáñîëþòíî¿ âèñîòè 
íóëÿ ã³äðîëîã³÷íî¿ ðåéêè, ùî âèêîðèñòîâóºòüñÿ äëÿ âèì³ðó ð³âíÿ ìîðÿ, 
áóëî ïðîâåäåíî ãåîäåçè÷íó çéîìêó ìåòîäîì ïðîêëàäêè çàìêíåíîãî
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Òàáëèöÿ 2.1 

Ê³ëüê³ñòü ñïîñòåðåæåíü çà ã³äðîëîã³÷íèìè ³ ã³äðîõ³ì³÷íèìè ïàðàìåòðàìè ó 2003 ð. 
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Òðàâåíü 40 40 116 108 108 108 69 69 69 69 69 69 –
×åðâåíü–ëèïåíü 36 36 106 87 94 94 87 87 87 87 87 87 –

Ñåðïåíü 81 66 203 71 182 182 74 74 74 74 74 74 74
Âåðåñåíü 34 34 80 22 68 68 24 24 24 24 24 24 24

Âñüîãî ó 2003 
ðîö³

191 176 505 318 452 452 254 254 254 254 254 254 98

Òàáëèöÿ 2.2 

Ê³ëüê³ñòü ñïîñòåðåæåíü çà ã³äðîëîã³÷íèìè ³ ã³äðîõ³ì³÷íèìè ïàðàìåòðàìè íà ïîë³-
ãîí³ î. Çì³¿íîãî ó 2004 –2007 ðð. 
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2004 126 167 468 595 583 1162 585 67 67 - - 68
2005 410 273 2452 1005 1005 2008 1005 106 106 14 106 106
2006 501 360 3335 1355 473 2669 1347 135 135 135 135 134
2007 367 253 2255 914 481 1824 913 98 98 98 98 98

òàõåîìåòðè÷íîãî õîäó åëåêòðîííèì òàõåîìåòðîì SOKKIA Set-600 ç âè-
êîðèñòàííÿì îïîðíèõ òî÷îê äåðæàâíî¿ ãåîäåçè÷íî¿ ìåðåæ³. Â ðåçóëüòà-
ò³ âèêîíàíèõ ãåîäåçè÷íèõ ðîá³ò áóëî âñòàíîâëåíî, ùî íóëüîâà â³äì³òêà 
âèì³ðþâàëüíî¿ ðåéêè íà î. Çì³¿íîìó ìàº âèñîòíó â³äì³òêó 0,82 ì ó Áàë-
ò³éñüê³é ñèñòåì³ âèñîò (ÁÑÂ). 
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– Ïðîçîð³ñòü âîäè âèçíà÷àëàñÿ ìåòîäîì á³ëîãî äèñêà (äèñê Ñåêêi) ó 
â³äïîâ³äíîñò³ ç ðåêîìåíäàö³ÿìè [11]. Ïðè ñïîñòåðåæåííÿõ âèçíà÷àëàñÿ 
“ãëèáèíà çíèêíåííÿ” òà “ãëèáèíà ïîÿâè” äèñêà. Ñåðåäíº ç öèõ äâîõ 
çíà÷åíü ³ º â³äíîñíîþ ïðîçîð³ñòþ. 

– Êîëüîðîâ³ñòü âîäè âèçíà÷àëàñÿ çà äîïîìîãîþ øêàëè êîëüîðîâîñò³ 
çã³äíî ìåòîäè÷íèõ ðåêîìåíäàö³é [11]. 

– Òåìïåðàòóðà âîäè âèì³ðþâàëàñÿ ãëèáîêîâîäíèìè òåðìîìåòðàìè 
(ÒÃ), ÿê³ áóëè âñòàíîâëåí³ íà ìîðñüêèõ áàòîìåòðàõ ÁÌ-48, â³äïîâ³äíî 
äî ìåòîäè÷íèõ ðåêîìåíäàö³é [11]. Òî÷í³ñòü âèçíà÷åííÿ òåìïåðàòóðè 
ñêëàäàëà 0,01 °C. 

– Åëåêòðîïðîâ³äí³ñòü âîäè âèçíà÷àëàñÿ ïîðòàòèâíèìè êîíäóêòîìåò-
ðàìè “HI9033” â³äïîâ³äíî äî ³íñòðóêö³¿ ç åêñïëóàòàö³¿ [12]. Òî÷í³ñòü 
âèçíà÷åííÿ ñêëàäàëà 0,001 mSm. 

– Õëîðí³ñòü âèçíà÷àëàñü àðãåíòîìåòðè÷íèì ìåòîäîì çã³äíî ìåòîäè-
êè [8]. 

– Ñîëîí³ñòü ìîðñüêî¿ âîäè (S) ó 2003 ð. ðîçðàõîâóâàëàñÿ ïî çàëåæ-
íîñò³ ì³æ õëîðí³ñòþ òà ñîëîí³ñòþ íà ï³äñòàâ³ äàíèõ Ë. Á. Äðóìåâî¿ äëÿ 
×îðíîãî ìîðÿ [4]: S = 0,202 + 1,759 Cl + 0,002 Cl

2
. 

– Ñîëîí³ñòü ìîðñüêî¿ âîäè ó 2004–2007 ðð. ðîçðàõîâóâàëàñÿ â³äïîâ³ä-
íî îòðèìàíî¿ íàìè çàëåæíîñò³ ì³æ åëåêòðîïðîâ³äí³ñòþ òà ñîëîí³ñòþ 
çà ðåçóëüòàòàìè ïîð³âíÿëüíèõ âèì³ð³â ñîëîíîñò³ é åëåêòðîïðîâ³äíîñò³ 
âîäè â öüîìó ðàéîí³ â åêñïåäèö³ÿõ 2003 ð., ÿê³ âèêîíóâàëèñÿ ñï³ëüíî ç 
Äóíàéñüêîþ ã³äðîìåòîáñåðâàòîð³ºþ íà íàóêîâî-äîñë³äíîìó ñóäí³ “Öè-
êëîí”. 

2.2. ÐÅÇÓËÜÒÀÒÈ ÄÎÑË²ÄÆÅÍÜ ÒÀ ¯Õ ÀÍÀË²Ç 

Êîìïëåêñ ã³äðîëîã³÷íèõ äîñë³äæåíü âêëþ÷àâ â ñåáå ñïîñòåðåæåííÿ 
çà ð³âíåì ìîðÿ, õàðàêòåðèñòèêàìè õâèëþâàííÿ, ã³äðîîïòè÷íèìè ïàðà-
ìåòðàìè òà ñîëîí³ñíî-òåìïåðàòóðíèì ðåæèìîì ìîðñüêèõ âîä ðàéîíó 
×îðíîãî ìîðÿ, ïðèëåãëîãî äî î. Çì³¿íîãî. 

2.2.1. Ð³âåíü ìîðÿ 

Ñèñòåìàòè÷í³ ñïîñòåðåæåííÿ çà êîëèâàííÿìè ð³âíÿ ×îðíîãî ìîðÿ 
áóëè ïî÷àò³ ç 70-õ ðð. 19 ñòîð³÷÷ÿ [2] ³ ïðîäîâæóþòüñÿ äî öüîãî ÷àñó 
íà ìåðåæ³ ñòàíö³é Óêðà¿íè, Ðîñ³¿ òà ³íøèõ ïðè÷îðíîìîðñüêèõ êðà¿í. Çà 
ðåçóëüòàòàìè öèõ ñïîñòåðåæåíü áóëè âèÿâëåí³ îñîáëèâîñò³ áàãàòîð³÷-
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íî¿, ð³÷íî¿ ³ ñåçîííî¿ ì³íëèâîñò³ ð³âíÿ ìîðÿ. Âñ³ ð³âíåâ³ ñïîñòåðåæåííÿ 
ïðèâîäèëèñü äî ºäèíîãî íóëÿ ïîñòà ìîðÿ. Çà ºäèíèé íóëü ïîñòà äëÿ 
×îðíîãî ìîðÿ ïðèéíÿòî ãîðèçîíò, ÿêèé ëåæèòü íà 500 ñì íèæ÷å íóëÿ 
Êðîíøòàäòñüêîãî ôóòøòîêà. Çà äàíèìè ñïîñòåðåæåíü 1923–1985 ðð. íà 
ìåðåæ³ ñòàíö³é áóëî ïîêàçàíî, ùî ñåðåäí³é ð³âåíü ×îðíîãî ìîðÿ ñêëà-
äàâ 476 ñì, òîáòî –24 ñì â³äïîâ³äíî Áàëò³éñüêî¿ ñèñòåìè âèñîò (ÁÑ). 
Â³äîìî [2], ùî çâè÷àéíî íà ñåçîíí³ ³ ð³÷í³ êîëèâàííÿ ð³âíÿ ìîðÿ âïëè-
âàþòü òàê³ ôàêòîðè, ÿê ïîâåðõíåâèé ñò³ê ç áàñåéíó ìîðÿ, âèïàðþâàííÿ, 
àòìîñôåðí³ îïàäè, âîäîîáì³í ç ³íøèìè ìîðÿìè. Á³ëüø êîðîòêîñòðî-
êîâ³ çì³íè ð³âíÿ ïîâ’ÿçàí³ ç âïëèâîì â³òðó, íåð³âíîì³ðí³ñòþ ðîçïîä³ëó 
àòìîñôåðíîãî òèñêó, ù³ëüí³ñòþ âîäè òà ³í. 

Àíàë³ç ðåçóëüòàò³â ùîäåííèõ ñïîñòåðåæåíü íà î. Çì³¿íîìó (ðèñ. 2.4) 
ïîêàçàâ, ùî ð³âåíü ìîðÿ íà ïðîòÿç³ ðîêó ìàº äîáðå âèðàæåíèé ñåçîí-
íèé õ³ä ç ì³í³ìóìàìè âîñåíè–âçèìêó (ç æîâòíÿ äî ëþòîãî) òà ìàêñèìó-
ìàìè íàâåñí³ (áåðåçåíü–òðàâåíü) òà âë³òêó (÷åðâåíü–ñåðïåíü). Çà âåñü 
ïåð³îä íàøèõ ñïîñòåðåæåíü ç 12.09.2004 ð. äî 24.12.2007 ð. ìàêñèìàëü-
íà àìïë³òóäà êîëèâàíü ð³âíÿ ìîðÿ ñêëàäàëà 46 ñì. 

Ì³í³ìàëüíå çíà÷åííÿ ð³âíÿ ìîðÿ (–25 ñì ÁÑ) áóëî çàðåºñòðîâàíî 
29 ñ³÷íÿ 2006 ð., à ìàêñèìàëüíå (+21 ñì ÁÑ) — 10 òðàâíÿ òà 8 ÷åðâíÿ 
2005 ð. Ñåðåäí³é ð³âåíü ìîðÿ íà î. Çì³¿íîìó çà âåñü ïåð³îä íàøèõ ñïî-
ñòåðåæåíü ñêëàâ á³ëÿ –1 ñì. 

Âðàõîâóþ÷è âåëèê³ çì³íè ð³âíÿ ìîðÿ âïðîäîâæ äåê³ëüêîõ ä³á, äëÿ 
àíàë³çó ð³÷íèõ ³ äîâãîñòðîêîâèõ çì³í íàìè áóëè ðîçðàõîâàí³ ñåðåäíüî-
ì³ñÿ÷í³ çíà÷åííÿ ð³âíÿ ìîðÿ òà ³íøèõ ã³äðîëîã³÷íèõ õàðàêòåðèñòèê, ÿê³ 
íàâåäåí³ â òàáë. 2.3. 

Ïîð³âíÿííÿ ñåðåäíüîì³ñÿ÷íèõ ð³âí³â ìîðÿ íà î. Çì³¿íîìó òà íà ã³ä-
ðîìåòåîðîëîã³÷íîìó ïîñòó “Ïðèìîðñüêå”, äàí³ ç ÿêîãî áóëè ëþá’ÿçíî 
íàäàí³ íàì Äóíàéñüêîþ ã³äðîìåòîáñåðâàòîð³ºþ (ðèñ. 2.5), ïîêàçàëî, ùî 
õ³ä ñåðåäíüîì³ñÿ÷íèõ çíà÷åíü ð³âí³â ìîðÿ íà äâîõ ð³çíèõ ïîñòàõ ñïîñòå-
ðåæåíü ìàº äóæå ò³ñíèé âçàºìîçâ’ÿçîê. Àëå çâåðòàº íà ñåáå óâàãó ³ñíóþ-
÷à àñèíõðîíí³ñòü â çì³íàõ ð³âíÿ ìîðÿ â äâîõ òî÷êàõ ìîðÿ, ÿê³ â³äñòîÿòü 
îäíà â³ä îäíî¿ íà â³äñòàíü á³ëÿ 53 êì. Íàïðèêëàä, íàâåñí³ 2005 ð. ð³âåíü 
ìîðÿ íà î. Çì³¿íîìó áóâ íà 4–8 ñì âèùå, í³æ íà ïîñòó “Ïðèìîðñüêå”, à 
ïîò³ì íà ïðîòÿç³ äðóãî¿ ïîëîâèíè 2005 ð. ³ íà ïî÷àòêó 2006 ð. (ñåðïåíü 
2005 ð. — êâ³òåíü 2006 ð.) ð³âåíü ìîðÿ á³ëÿ î. Çì³¿íîãî ñòàá³ëüíî áóâ íè-
æ÷èì, í³æ ó Ïðèìîðñüêîìó. Äðóãà ïîëîâèíà 2006 ð. ³ 2007 ð. õàðàêòåðè-
çóâàëèñÿ ïðîòèëåæíèì ñï³ââ³äíîøåííÿì: ð³âåíü ìîðÿ á³ëÿ î. Çì³¿íîãî 
ïðàêòè÷íî âåñü ÷àñ áóâ âèùèì, í³æ ó Ïðèìîðñüêîìó. Â³ðîã³äíèìè ïðè-
÷èíàìè ö³º¿ àñèíõðîííîñò³ ìîæóòü áóòè ðîçá³æíîñò³ â³òðîâîãî ðåæèìó, 
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Òàáëèöÿ 2.3 

Ð³âåíü ³ õâèëþâàííÿ ìîðÿ íà î. Çì³¿íîìó ó 2004 –2007 ðð. 

Ì³ñÿöü Ð³ê
Ð³âåíü 
ìîðÿ, 
ñì ÁÑ

Ñòàí 
ïîâåðõí³ 
ìîðÿ, áàë

Âèñîòà 
õâèëü, ì

Ïåð³îä 
õâèëü, 

ñåê. 

Øâèäê³ñòü 
â³òðó, ì/ñ

6 2004 – – – – 3,8
7 2004 – – – – 3,8
8 2004 – – – – 4,4
9 2004 –4 – – – 4,9

10 2004 –11 – – – 5,0
11 2004 –10 – – – 6,1
4 2005 11 1,4 0,4 2,3 3,6
5 2005 12 1,6 0,4 1,9 3,4
6 2005 13 2,0 0,5 1,9 4,1
7 2005 10 1,9 0,5 2,1 4,1
8 2005 8 2,0 0,6 3,4 3,9
9 2005 2 2,9 1,1 4,6 4,4

10 2005 2 3,0 0,7 2,4 6,6
11 2005 –1 2,9 0,9 3,1 5,9
12 2005 –2 2,2 0,8 3,7 5,0
1 2006 –9 3,6 1,6 4,0 8,3
2 2006 –11 2,3 0,8 2,3 5,3
3 2006 –1 2,3 0,8 2,4 5,6
4 2006 7 2,0 0,4 2,2 3,1
5 2006 10 1,9 0,4 3,4 3,7
6 2006 10 2,0 0,4 2,9 3,9
7 2006 6 2,3 0,8 2,5 4,9
8 2006 1 1,8 0,3 2,3 3,6
9 2006 –8 2,6 0,8 3,2 5,4

10 2006 –6 2,8 1,0 3,4 5,1
11 2006 –9 2,6 0,7 2,8 5,1
12 2006 –6 2,6 0,9 2,8 4,8
4 2007 –5 1,3 0,4 1,9 3,7
5 2007 –7 1,3 0,3 1,3 3,2
6 2007 –2 2,1 0,4 2,7 4,2
7 2007 –8 1,7 0,3 2,2 3,3
8 2007 –12 2,3 0,6 1,8 4,0
9 2007 –15 2,5 0,8 2,1 5,2

10 2007 –17 2,7 0,8 2,7 4,9
11 2007 –13 2,9 1,2 2,7 6,0
12 2007 –11 3,4 1,3 3,7 5,6
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áàðè÷íîãî ïîëÿ òîùî. Ïîð³âíÿííÿ îòðèìàíèõ íàìè äàíèõ ç ³ñòîðè÷íè-
ìè [2] ïîêàçàëî, ùî çà îñòàíí³ 50–60 ðð. ð³âåíü ×îðíîãî ìîðÿ â ðàéîí³ 
î. Çì³¿íîãî çð³ñ íà 23 ñì, òîáòî ñó÷àñíèé òåìï çðîñòàííÿ ð³âíÿ ìîðÿ 
ñêëàäàº á³ëÿ 0,4–0,5 ñì íà ð³ê. 

2.2.2. Õâèëþâàííÿ ìîðÿ 

Ìîðñüêèé òðàíñïîðò, ã³äðîòåõí³÷íå áóä³âíèöòâî, ïëàíóâàííÿ ³ ïðî-
âåäåííÿ ìîðñüêèõ ðîá³ò òà áóäü-ÿêà ä³ÿëüí³ñòü íà îñòðîâ³ ³ ïðèëåãëîìó 
øåëüô³ âèìàãàþòü çíàííÿ õàðàêòåðèñòèê õâèëþâàííÿ, à ñàìå àìïë³òó-
äè òà ïåð³îäó êîëèâàíü. 

Õàðàêòåðíîþ ðèñîþ â³òðîâîãî õâèëþâàííÿ º âèñîêèé ñòóï³íü éîãî 
çì³í â ÷àñ³ ³ ïðîñòîð³. Íàéá³ëüø äåòàëüíî õàðàêòåðèñòèêè õâèëþâàííÿ 
×îðíîãî ìîðÿ óçàãàëüíåí³ â ðîáîò³ [2]. Ðàéîí î. Çì³¿íîãî º äóæå ö³êàâèé 
ç òî÷êè çîðó ñïîñòåðåæåíü çà ïàðàìåòðàìè õâèëþâàííÿ, òîìó ùî, ïî-
ïåðøå, íåîáõ³äí³ äàíí³ äëÿ ïðîãíîçóâàííÿ ðóéíóâàííÿ áåðåãîâî¿ ñìóãè 
îñòðîâà, ïî-äðóãå — öå áåçïåêà ìîðåïëàâñòâà ³ ôóíêö³îíóâàííÿ ïðè÷à-
ëüíîãî êîìïëåêñó. 

Ùîá îòðèìàòè îïåðàòèâíó ³íôîðìàö³þ òà íàêîïè÷èòè äàí³ ïðî 
õàðàê òåðèñòèêè õâèëþâàííÿ çà á³ëüø âåëèê³ ïåð³îäè ÷àñó äëÿ âèêîðè-
ñòàííÿ â ïðîãíîçóâàíí³ ³ ðîçðîáö³ ðåêîìåíäàö³é ç ðîçâèòêó ³íôðàñòðóê-
òóðè îñòðîâà, íàìè íà ïðîòÿç³ 2005–2007 ðð. áóëè ïðîâåäåí³ ñïîñòåðå-
æåííÿ çà íàïðÿìêîì òà âèñîòîþ õâèëü. Òî÷êà ñïîñòåðåæåíü, íà ÿê³é 
ïðîâîäèëèñü òàêîæ ³ ³íø³ ã³äðîëîã³÷í³ ñïîñòåðåæåííÿ, áóëà âèáðàíà â 
ðàéîí³ ïðè÷àëüíîãî êîìïëåêñó. Ðåçóëüòàòè íàøèõ ùîäåííèõ ñïîñòå-
ðåæåíü çà âèñîòîþ õâèëü íàâåäåíî íà ðèñ. 2.6. Ìàêñèìàëüí³ âèñîòè 
õâèëü, ÿê³ áóëè çàðåºñòðîâàí³ ó 2005–2007 ðð., ñêëàäàëè 4 ì (20 ñ³÷íÿ 
òà 2 ëèïíÿ 2006 ð.). Ñåðåäíÿ âèñîòà õâèëü çà âåñü ïåð³îä ñïîñòåðåæåíü 
ñêëàäàëà á³ëÿ 0,7 ì. ßê áóëî ïîêàçàíî â ðîáîò³ [14], ñåçîíí³ çì³íè ñå-
ðåäíüîì³ñÿ÷íèõ çíà÷åíü âèñîòè õâèëü ó ïåð³îä 04.2005 ð. — 12.2007 ð. 
â³äáóâàëèñÿ ñèíõðîííî ç³ çì³íàìè øâèäêîñò³ â³òðó (òàáë. 2.3, ðèñ. 2.7). 
Äåÿêà íåâ³äïîâ³äí³ñòü çì³í âèñîòè õâèëü ³ øâèäêîñò³ â³òðó ïîÿñíþºòüñÿ 
õàðàêòåðîì ðîçòàøóâàííÿ ïîñòà ñïîñòåðåæåíü “Ïðè÷àë” çà õâèëþâàí-
íÿì (ðèñ. 2.3). Ïðîòå ÷åðåç ìàë³ ðîçì³ðè îñòðîâà ³ ïåðåâàæàþ÷³ íàïðÿì-
êè â³òðó â öüîìó ðàéîí³ ×îðíîãî ìîðÿ öèìè íåâ³äïîâ³äíîñòÿìè ìîæíà 
íåõòóâàòè, àáî êîðèãóâàòè ¿õ ñïîñòåðåæåííÿìè çà ïàðàìåòðàìè õâèëþ-
âàííÿ â ³íøèõ ÷àñòèíàõ îñòðîâà ïðè â³òðàõ ï³âäåííèõ ðóìá³â. 

Òèï õâèëþâàííÿ ó âèùåçãàäàíèé ïåð³îä ñïîñòåðåæåíü â ïåðåâàæ -
í³é á³ëüøîñò³ âèïàäê³â áóâ â³òðîâèì — 90 %. Áðèçè â³äì³÷àþòüñÿ 
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Ðèñ. 2.7. Çì³íè øâèäêîñò³ â³òðó ³ âèñîòè õâèëü á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. 

â 6 % âèïàäê³â, øòèëü â 4 %. Ñòàí ïîâåðõí³ ìîðÿ îõîïëþº çà âêàçà-
íèé ïåð³îä âñþ øêàëó â³ä 0 äî 9 áàë³â. Íàéá³ëüø æîðñòîê³ øòîðìè 
â³äáóâàëèñÿ â õîëîäíèé ïåð³îä ðîêó. Ïîâòîðþâàí³ñòü íàïðÿìê³â õâè-
ëþâàííÿ ó âêàçàíèé ïåð³îä ñêëàäàëà: ï³âí³÷íèõ ðóìá³â — 46 %; çàõ³ä-
íèõ ³ ñõ³äíèõ — 20 ³ 19 %, â³äïîâ³äíî. Õâèëþâàííÿ ï³âäåííèõ ðóìá³â, 
÷åðåç âèùåçãàäàíó îñîáëèâ³ñòü ðîçòàøóâàííÿ òî÷êè ñïîñòåðåæåíü, íå 
ïðèâîäèòüñÿ. 

2.2.3. Ñïîñòåðåæåííÿ ã³äðîëîã³÷íîãî ðåæèìó ìîðñüêèõ âîä â ðàéîí³ 
ì³æ äåëüòîþ Äóíàþ ³ î. Çì³¿íèì ó 2003 ð. 

Ó 2003 ð. çà ïðîãðàìîþ êîìïëåêñíèõ åêñïåäèö³éíèõ äîñë³äæåíü 
ÎÍÓ ³ì. ². ². Ìå÷íèêîâà ïî ìàðøðóòó åêñïåäèö³é â³ä ïîðòó Óñòü-Äó-
íàéñüêà äî î. Çì³¿íîãî ïðîâîäèëèñÿ ñïîñòåðåæåííÿ çà íàñòóïíèìè ã³ä-
ðîëîã³÷íèìè ïàðàìåòðàìè: ãëèáèíà ìîðÿ, âèäèì³ñòü á³ëîãî äèñêó (ïðî-
çîð³ñòü), êîëüîðîâ³ñòü, òåìïåðàòóðà âîäè, à òàêîæ ïðîô³ë³ òåìïåðàòóðè 
³ ñîëîíîñò³. 

Ñåðåäí³ çíà÷åííÿ ã³äðîëîã³÷íèõ ïàðàìåòð³â, ÿê³ áóëè îòðèìàí³ íàìè 
â åêñïåäèö³ÿõ 2003 ð., íàâåäåí³ ó òàáë. 2.4. 

Àíàë³ç íàâåäåíèõ â òàáë. 2.4 äàíèõ ïîêàçàâ, ùî òåìïåðàòóðà âîäè â 
2003 ð. â äîñë³äæóâàíîìó ðàéîí³ ìàëà äîñèòü âèðàæåíó ñåçîííó äèíà-
ì³êó. Ó ïîâåðõíåâîìó øàð³ òåìïåðàòóðà âîäè ïîñë³äîâíî çì³íþâàëàñÿ 
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Òàáëèöÿ 2.4 

Ñåðåäí³ çíà÷åííÿ ã³äðîëîã³÷íèõ ïàðàìåòð³â ó 2003 ð. 

Ïåð³îä
Ïðîçî-
ð³ñòü, 

ì

Êîëüî-
ðîâ³ñòü, 

áàë

Òåìïåðàòóðà 
âîäè 

(íà ïîâåðõí³ ³ ó 
äíà), °C

Ñîëîí³ñòü 
âîäè (íà 

ïîâåðõí³ ³ ó 
äíà), ‰

Ãëèáèíà 
 âåðõíÿ ãðà-
íèöÿ òåðìî-

êëèíó, ì
23–30 òðà-

âíÿ
6,0 6

19,12±0,10 
7,03±0,10

14,78±0,15 
18,08±0,16

7

23 ÷åðâíÿ — 
4 ëèïíÿ

2,6 15
21,85±0,20 
7,04±0,09

15,04±0,40 
18,47±0,24

8

19–26 âåðå-
ñíÿ

4,0 7
25,23±0,09 
8,21±0,10

15,94±0,17 
17,86±0,07

19

23–30 ñåðï-
íÿ

7,5 6
19,27±0,08 
10,78±0,21

17,19±0,05 
18,12±0,08

24

â íàñòóïíèõ ìåæàõ: ó òðàâí³ — 17,8–19,6 °C, ó ÷åðâí³-ëèïí³ — 20,6–
22,4 °C, ó ñåðïí³ — 24,7–26,3 °C ³ ó âåðåñí³ — 18,7–20,0 °C. Ìàêñèìàëüíó 
òåì ïåðàòóðó, ÿêà ñêëàäàëà 26,3 °C, áóëî çàðåºñòðîâàíî 23 ñåðïíÿ 2003 ð. 
Ó ïðèäîííîìó øàð³ íà ïðîòÿç³ â³ä òðàâíÿ äî âåðåñíÿ òåìïåðàòóðà âîäè 
ì³íÿëàñÿ â ìåæàõ 6,7–8,6 °C. 

Ïðè ðîçãëÿä³ òåìïåðàòóðíèõ ïðîô³ë³â ñåçîííà äèíàì³êà íàêîïè÷åí-
íÿ òåïëà â øàð³ ìîðñüêî¿ âîäè â³ä ïîâåðõí³ äî øàðó ñòðèáêà òåìïåðàòó-
ðè áóëà î÷åâèäíà (ðèñ. 2.8). Ïîêàçàíî, ùî ç òðàâíÿ ïî âåðåñåíü 2003 ð. 
â³äáóâàëîñÿ ïîñòóïîâå çàãëèáëåííÿ øàðó ñòðèáêà òåìïåðàòóðè âîäè: 
âåðõíÿ ìåæà òåðìîêëèíó â òðàâí³ áóëà íà ãëèáèí³ 7 ì, ó ÷åðâí³–ëèï-
í³ — 8 ì, ó ñåðïí³ — 19 ì ³ ó âåðåñí³ — 24 ì. 

Òàêèì ÷èíîì, ìîæíà çðîáèòè âèñíîâîê, ùî ç òðàâíÿ ïî ñåðïåíü 
2003 ð. ïðîõîäèëî çàãëèáëåííÿ âåðõíüîãî êâàç³îäíîð³äíîãî øàðó 
(ÂÊØ) âîäè âíàñë³äîê àêóìóëÿö³¿ òåïëîâî¿ åíåðã³¿ ó âåðõíüîìó 8-ìåò-
ðîâîìó øàð³ âîäè, à â ñåðïí³–âåðåñí³, âíàñë³äîê ïîñèëåííÿ â³òðîâî¿ 
àêòèâíîñò³, — ÂÊØ çàãëèáèâñÿ äî 24 ì. 

Äî ö³êàâèõ ÿâèù, ùî áóëè ñïîñòåðåæåí³ ó ïåð³îä äîñë³äæåíü, ìîæíà 
â³äíåñòè âèÿâëåííÿ àïâåë³íãó 3 ëèïíÿ 2003 ð. íà â³äñòàí³ 12 êì â³ä îñò-
ðîâà ³ 23 êì â³ä Ñòàðîñòàìáóëüñüêîãî ãèðëà ð. Äóíàþ (ðèñ. 2.9). Ð³çíè-
öÿ òåìïåðàòóð âîäè ó ïîâåðõí³ á³ëÿ îñòðîâà ³ â çàçíà÷åí³é òî÷ö³ ñêëàëà 
8,1 °C. 

Ïðè÷èíîþ ïîä³áíîãî ÿâèùà â äàíîìó âèïàäêó º ï’ÿòèäåííèé â³òåð 
ï³âäåííî-çàõ³äíîãî íàïðÿìêó ç³ øâèäê³ñòþ â³ä 4,2 ì/ñ 28 ÷åðâíÿ äî 
12 ì/ñ 1 ëèïíÿ 2003 ð. Ñë³ä çàçíà÷èòè, ùî â³òåð òàêî¿ ñèëè, ùî äóâ ïðî-
òÿãîì ï’ÿòè ä³á, ðîçâèíóâ àïâåë³íã, ùî ïîøèðèâñÿ ò³ëüêè íà 23 êì â³ä 
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Ðèñ. 2.9. Ðîçïîä³ë òåìïåðàòóðè âîäè íà ã³äðîëîã³÷íîìó ðîçð³ç³ ì³æ î. Çì³¿íèì 
³ Ñòàðîñòàìáóëüñüêèì ãèðëîì 2–3 ëèïíÿ 2003 ð. 
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áåðåãà ³ íå äîñÿã îñòðîâà. Äëÿ ë³òà ïîä³áíå ÿâèùå øâèäøå çà âñå ç’ÿâè-
ëîñÿ âèêëþ÷åííÿì, îäíàê äàíèé ïðèêëàä ³ëþñòðóº âïëèâ íà ã³äðîëîã³÷-
íèé ðåæèì ìîðôîìåòðè÷íèõ îñîáëèâîñòåé ìîðñüêîãî äíà ³ áëèçüêîñò³ 
äî áåðåãà äîñë³äæóâàíîãî ðàéîíó. 

2.2.4. Ïðîçîð³ñòü ìîðñüêèõ âîä á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. 

Â³äîìî [2], ùî ïðîçîð³ñòü ìîðñüêî¿ âîäè º îäí³ºþ ç îñíîâíèõ îïòè÷-
íèõ õàðàêòåðèñòèê, ÿêà âèçíà÷àº ãëèáèíó ïðîíèêíåííÿ ôîòîñèíòåòè÷-
íî¿ ñêëàäîâî¿ ñâ³òëà ³ òèì ñàìèì âïëèâàº íà ³íòåíñèâí³ñòü ôîòîñèíòåçó 
â ïîâåðõíåâîìó øàð³ ìîðÿ. 

Ó 2004 –2007 ðð. ÷åðåç â³äñóòí³ñòü ïëàâçàñîá³â äîñë³äæåííÿ õàðàêòå-
ðèñòèê ã³äðîëîã³÷íîãî ³ ã³äðîõ³ì³÷íîãî ðåæèì³â íà ïîë³ãîí³ î. Çì³¿íîãî 
îáìåæóâàëèñü ñïîñòåðåæåííÿìè íà ïðèáåðåæí³õ ñòàíö³ÿõ ³ íà ïðè÷àë³ 
îñòðîâà (ðèñ. 2.2 ³ 2.3). Ïðèáåðåæí³ ñòàíö³¿ âèêîíóâàëèñÿ íà â³äñòàí³ íå 
á³ëüø ÿê 250 ì â³ä îñòðîâà (ðèñ. 2.2). Ñïîñòåðåæåííÿ íà ñòàíö³¿ ïðè÷à-
ëüíîãî êîìïëåêñó ñòàëè ïðîâîäèòèñÿ ðåãóëÿðíî ³ ó ñòàíäàðòí³ òåðì³íè, 
îõîïëþþ÷è âñ³ ñåçîíè ðîêó. Ñåðåäí³ çíà÷åííÿ ã³äðîëîã³÷íèõ ïàðàìåò-
ð³â çà 2004–2007 ðð. çâåäåí³ â òàáë. 2.5. 

Âèäèì³ñòü á³ëîãî äèñêà (ïðîçîð³ñòü) êîëèâàëàñÿ ó 2004 –2007 ðð. â 
ìåæàõ â³ä 1,0 äî 9,5 ì. Â³äçíà÷àºòüñÿ çá³ëüøåííÿ ö³º¿ âåëè÷èíè â îñ³í-
í³é ïåð³îä, ùî ñïîñòåð³ãàëîñÿ é ó 2003 ð., òà â³äïîâ³äàº áàãàòîð³÷íèì 
ñïîñòåðåæåííÿì. 

Ðåçóëüòàòè ùîäåííèõ ñïîñòåðåæåíü çà ïðîçîð³ñòþ ìîðñüêî¿ âîäè, 
ïðîâåäåíèõ âàõòîâèì ïåðñîíàëîì íàóêîâî-äîñë³äíî¿ ñòàíö³¿ “Îñòð³â 
Çì³¿íèé” íà òî÷ö³ “Ïðè÷àë” (ðèñ. 2.3), íàâåäåíî íà ðèñ. 2.10. Çâ³ñíî [2], 
ùî ïðîçîð³ñòü çàëåæèòü íå ò³ëüêè â³ä îïòè÷íèõ õàðàêòåðèñòèê âëàñíå 
ìîðñüêî¿ âîäè, àëå ³ â³ä õ³ì³÷íîãî ñêëàäó òà íàÿâíîñò³ çàâèñëèõ ðå÷îâèí 
ó âîäí³é ìàñ³. Â êîíêðåòíèõ ã³äðîëîã³÷íèõ ñèòóàö³ÿõ àäâåêö³ÿ ð³÷êîâî¿ 
âîäè ç Äóíàþ, ùî ì³ñòèòü çíà÷íó ê³ëüê³ñòü çàâèñëîãî ìàòåð³àëó, àáî 
“öâ³ò³ííÿ” âîäè âíàñë³äîê ìàñîâîãî ðîçâèòêó ô³òîïëàíêòîíó ìîæóòü 
ñóòòºâî çìåíøèòè ïðîçîð³ñòü âîäè. 

Çà ðåçóëüòàòàìè ùîäåííèõ ñïîñòåðåæåíü âèä³ëÿþòüñÿ ïåð³îäè, â ÿê³ 
ïðîçîð³ñòü âîäè çìåíøóºòüñÿ äî 1,0–1,5 ì (òðàâåíü 2005 ð., òðàâåíü–
÷åðâåíü 2006 ð., ÷åðâåíü–ëèïåíü 2007 ð.). Íàïðèê³íö³ îñåí³, âçèìêó òà 
íà ïî÷àòêó âåñíè ïðîçîð³ñòü çðîñòàº äî 6,0–8,0 ì. Ì³í³ ìàëüí³ çíà÷åííÿ 
ïðîçîðîñò³ ìîðñüêî¿ âîäè (1 ì) çàðåºñòðîâàí³ 20 ëèïíÿ 2005 ð. òà 6 ÷åðâ-
íÿ 2006 ð. Ñåçîíí³ ì³í³ìóìè â îñíîâíîìó ñï³âïàäàþòü ç ìàêñèìóìàìè 
á³îìàñè òà ÷èñåëüíîñò³ ô³òîïëàíêòîíó â öüîìó ðàéîí³ (äèâèñü ðîçä³ë 4.2 
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Òàáëèöÿ 2.5 

Ñåðåäíüîì³ñÿ÷í³ çíà÷åííÿ îñíîâíèõ ã³äðîëîã³÷íèõ ïàðàìåòð³â íà ñòàíö³¿ “Ïðè-
÷àë” (ðèñ. 2.3) ó 2004 –2007 ðð. 

Ð³ê
Ì³-
ñÿöü

Ïðî-
çîð³ñòü 
âîäè, ì

Òåìïåðàòóðà âîäè ó ïîâåðõí³ 
Òåìïåðàòóðà âîäè ó äíà, °C

Ñîëîí³ñòü ó ïîâåðõí³ 
Ñîëîí³ñòü ó äíà, ‰

20
04

6 5,1±0,4
21,64±0,22 
19,88±0,38

12,633±0,108 
12,924±0,103

7 3,6±0,1
21,90±0,31 
18,47±0,39

14,071±0,170 
14,665±0,093

8 5,3±0,2
23,84±0,14 
20,60±0,41

15,154±0,036 
15,186±0,038

9 5,6±0,3
20,91±0,19 
20,85±0,18

15,426±0,060 
15,601±0,048

10 7,1±0,3
17,41±0,19 
17,40±0,18

14,562±0,085 
14,794±0,051

11 6,3±0,7
14,81±0,15 
15,02±0,16

14,327±0,083 
14,455±0,084

20
05

4 3,2±0,3
11,53±0,15 
9,30±0,27

14,537±0,268 
17,004±0,199

5 5,2±0,3
16,01±0,32 
14,92±0,31

15,718±0,116 
16,480±0,067

6 2,8±0,2
20,87±0,11 
20,02±0,14

15,054±0,119 
15,800±0,120

7 3,8±0,3
24,03±0,20 
23,09±0,18

14,991±0,212 
16,290±0,083

8 5,5±0,2
25,89±0,13 
25,61±0,11

16,159±0,094 
16,609±0,067

9 5,0±0,4
22,93±0,17 
22,82±0,17

16,880±0,177 
17,263±0,091

10 6,9±0,5
18,59±0,27 
18,58±0,27

17,701±0,180 
17,812±0,179

11 7,0±0,5
13,42±0,22 
13,49±0,20

16,853±0,051 
16,980±0,055

12 7,1±0,4
9,26±0,19 
9,42±0,19

16,762±0,102 
16,948±0,081

20
06

1 7,6±0,3
7,12±0,18 
7,12±0,18

14,807±0,104 
14,893±0,094

2 7,3±0,4
2,98±0,16 
3,40±0,16

15,601±0,167 
16,003±0,146

3 6,2±0,5
4,40±0,13 
4,31±0,10

15,476±0,121 
15,984±0,076
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Çàê³í÷åííÿ òàáëþ 2.5 

Ð³ê
Ì³-
ñÿöü

Ïðî-
çîð³ñòü 
âîäè, ì

Òåìïåðàòóðà âîäè ó ïîâåðõí³ 
Òåìïåðàòóðà âîäè ó äíà, °C

Ñîëîí³ñòü ó ïîâåðõí³ 
Ñîëîí³ñòü ó äíà, ‰

4 3,9±0,3
9,82±0,24 
6,99±0,26

13,110±0,125 
14,636±0,085

5 3,0±0,3
15,40±0,35 
12,75±0,24

13,455±0,105 
14,183±0,039

20
06

6 2,5±0,2
21,20±0,35 
19,07±0,30

14,469±0,104 
15,197±0,086

7 7,6±0,2
23,25±0,11 
22,70±0,11

15,827±0,057 
16,041±0,055

8 4,2±0,1
25,70±0,11 
25,39±0,12

14,617±0,074 
15,089±0,071

9 6,8±0,2
21,30±0,10 
21,16±0,10

15,716±0,056 
15,837±0,057

10 6,7±0,5
17,66±0,20 
17,76±0,19

16,313±0,105 
16,556±0,087

11 5,8±0,4
12,12±0,18 
12,12±0,19

17,379±0,131 
17,456±0,131

12 5,4±0,7
9,60±0,09 
9,89±0,10

15,759±0,154 
16,198±0,114

20
07

4 3,7±0,4
11,49±0,31 
10,64±0,23

15,557±0,300 
16,123±0,160

5 4,8±0,4
16,07±0,45 
11,13±0,23

16,744±0,147 
17,897±0,141

6 4,1±0,3
23,03±0,20 
20,74±0,38

16,530±0,138 
17,472±0,095

7 3,7±0,2
23,59±0,22 
22,55±0,18

17,558±0,144 
18,355±0,065

8 5,2±0,2
25,55±0,14 
25,19±0,11

17,981±0,069 
18,105±0,053

9 5,1±0,2
21,75±0,29 
21,71±0,29

17,785±0,034 
17,862±0,033

10 5,2±0,4
18,13±0,18 
18,23±0,17

17,870±0,071 
18,103±0,041

11 6,0±0,4
12,29±0,35 
12,42±0,33

18,031±0,086 
18,177±0,084

12 6,0±0,5
8,35±0,11 
8,41±0,13

17,404±0,121 
17,582±0,104
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ö³º¿ ìîíîãðàô³¿) òà âèïàäêàìè çìåíøåííÿ ñîëîíîñò³ ìîðñüêèõ âîä á³ëÿ 
î. Çì³¿íîãî (äèâèñü ðîçä³ë 2.2.5), ùî ñâ³ä÷èòü ïðî íàäõîäæåííÿ äî öüî-
ãî ðàéîíó ðîçïð³ñíåíèõ âîä Äóíàþ. Àëå äëÿ òîãî ùîá âèÿâèòè, ÿêèé 
ç ôàêòîð³â º âèçíà÷àëüíèì â êîæíîìó âèïàäêó çíà÷íîãî ïîíèæåííÿ 
ïðîçîðîñò³, òðåáà ïðîâåñòè á³ëüø  äåòàëüí³ äîñë³äæåííÿ âçàºìîçâ’ÿçê³â 
ïðîçîðîñò³, ñîëîíîñò³ òà ê³ëüê³ñíèõ õàðàê òåðèñòèê ô³òîïëàíêòîíó. Ïðè 
öüîìó íàéá³ëüø åôåêòèâíèì ìåòîäîì ìîãëî áè áóòè âèêîðèñòàííÿ 
ïðèëàä³â áåçïåðåðâíî¿ ðåºñòðàö³¿ äîñë³äæóâàíèõ ïàðàìåòð³â. 

Ïîð³âíÿííÿ ðîçðàõîâàíèõ íàìè ñåðåäíüîì³ñÿ÷íèõ çíà÷åíü ïðî-
çîðîñò³ ç ñåðåäí³ìè äàíèìè çà 1953 –1993 ðð. [1], ÿê³ íàâåäåí³ íà 
ðèñ. 2.11, ïîêàçàëè, ùî ó 2004, 2005 òà 2007 ðð. ñåðåäíüîì³ñÿ÷í³ çíà-
÷åííÿ ïðîçîðîñò³ çì³íþâàëèñÿ ïîä³áíî äî áàãàòîð³÷íèõ äàíèõ. Ïðè 
öüîìó ñïîñòåð³ãàâñÿ ì³í³ìóì ïðîçîðîñò³ ó âåñíÿíî-ë³òí³é ïåð³îä òà 
ñóòòºâå ï³äâèùåííÿ ¿¿ ç ñåðïíÿ ïî ãðóäåíü. Àëå â ö³ëîìó 2006 ð. âè-
ãëÿäàº àíîìàëüíèì: â ïåð³îä ç áåðåçíÿ ïî ÷åðâåíü ïðîçîð³ñòü áóëà â 
2 ðàçè íèæ÷å áàãàòîð³÷íèõ äàíèõ çà 1950 –1993 ðð. [1], à â ëèïí³ òà âå-
ðåñí³ ó 2 ðàçè âèùå, í³æ çà áàãàòîð³÷íèìè äàíèìè. Ïðè öüîìó ó ëèïí³ 
2006 ð. ñåðåäíüîì³ñÿ÷íà ïðîçîð³ñòü âîäè á³ëÿ îñòðîâà áóëà 7,6 ì, ùî 
áåçóìîâíî º îçíàêîþ àäâåêö³¿ ÷èñòèõ âîä ç öåíòðàëüíèõ ðàéîí³â ìîðÿ, 
ùî ï³äòâåðäæóºòüñÿ òàêîæ ³ ï³äâèùåííÿì ñîëîíîñò³ â öåé ïåð³îä. Ñå-
ðåäíüîð³÷íå çíà÷åííÿ ïðîçîðîñò³ çà 2006 ð. (êîëè ìè ìàëè ïîâíèé ð³÷-
íèé ðÿä ñïîñòåðåæåíü) ñêëàäàëî 5,6 ì ³ áóëî íà 0,3 ì âèùèì, í³æ çà 
áàãàòîð³÷íèìè äàíèìè [1]. 

2.2.5. Òåìïåðàòóðíèé ðåæèì ìîðñüêèõ âîä á³ëÿ î. Çì³¿íîãî 

Òåìïåðàòóðà ìîðñüêî¿ âîäè º íàéâàæëèâ³øèì ïàðàìåòðîì, ÿêèé âèçíà-
÷àº ïðàêòè÷íî âñ³ ãåîô³çè÷í³ ³ á³îëîã³÷í³ ïðîöåñè â ìîðñüê³é åêîñèñòåì³. 

Ó 2004 –2007 ðð. äîñë³äæåííÿ òåìïåðàòóðíîãî ðåæèìó ìîðñüêèõ âîä 
á³ëÿ î. Çì³¿íîãî ïðîâîäèëèñÿ íà òî÷ö³ “Ïðè÷àë” (ðèñ. 2.2). Ñïîñòåðå-
æåííÿ íà ñòàíö³¿ ïðè÷àëüíîãî êîìïëåêñó ïðîâîäèëèñÿ ðåãóëÿðíî íà 
äâîõ ãîðèçîíòàõ (ïîâåðõíÿ è ïðèäîííèé øàð) ó ñòàíäàðòí³ òåðì³íè, ÿê³ 
îõîïëþâàëè âñ³ ñåçîíè ðîêó (ðèñ. 2.12 ³ 2.13). 

Òåìïåðàòóðà ïîâåðõíåâèõ âîä êîëèâàëàñÿ ó 2004 –2007 ðð. â³ä 1,1 °C 
(2 ëþòîãî 2006 ð.) äî 28,5 °C (4 ñåðïíÿ 2005 ð.). Ñïîñòåð³ãàâñÿ ñåçîííèé 
õ³ä ç ìàêñèìóìàìè â ÷åðâí³–ñåðïí³ òà ì³í³ìóìàìè — â ñ³÷í³–áåðåçí³. 
Çì³íè òåìïåðàòóðè âîäè ó ïðèäîííîìó øàð³ áóëè ïîä³áíèìè. Ìàêñè-
ìàëüíà òåìïåðàòóðà ó ïðèäîííîìó øàð³ âîäè ñïîñòåð³ãàëàñÿ ó ñåðïí³ 
êîæíîãî ðîêó. Àáñîëþòíèé ìàêñèìóì òåìïåðàòóðè â ïðèäîííîìó øàð³ 
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Ðèñ. 2.12. Ðåçóëüòàòè ùîäåííèõ ñïîñòåðåæåíü çà òåìïåðàòóðîþ ìîðñüêî¿ âîäè 
(ïîâåðõíåâèé øàð) ó 2004 –2007 ðð. 
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Ðèñ. 2.13. Ðåçóëüòàòè ùîäåííèõ ñïîñòåðåæåíü çà òåìïåðàòóðîþ ìîðñüêî¿ âîäè 
(ïðèäîííèé øàð) ó 2004 –2007 ðð. 

НА
УК
ОВ
А БІ

БЛ
ІО
ТЕ
КА

 О
НУ

 ім
. І.
І. М

ЕЧ
НИ
КО
ВА



68 Îñòð³â Çì³¿íèé

áóâ çàðåºñòðîâàíèé 4 ñåðïíÿ 2005 ð. ³ ñêëàäàâ 28,5 °C. Àáñîëþòíèé ì³-
í³ìóì òåìïåðàòóðè ñïîñòåð³ãàâñÿ 12 ëþòîãî 2006 ð. ³ ñêëàâ 0,92 °C. 

Íà îñíîâ³ ïåðâèííèõ äàíèõ, ïðåäñòàâëåíèõ íà ðèñ. 2.12 ³ 2.13, íàìè 
áóëè ïðîàíàë³çîâàí³ ñåðåäíüîì³ñÿ÷í³ òåìïåðàòóðè â ïîâåðõíåâîìó ³ 
ïðèäîííîìó øàðàõ âîäè ó 2004 –2007 ðð., ÿê³ íàâåäåíî íà ðèñ. 2.14 ³ 
2.15. Àíàë³ç îòðèìàíèõ íàìè äàíèõ ïî òåìïåðàòóð³ ïîâåðõí³ ìîðÿ â ðà-
éîí³ î. Çì³¿íîãî ïîêàçàâ, ùî çà îñòàíí³ 4 ðîêè, ïîð³âíÿíî ç ³ñòîðè÷íè-
ìè äàíèìè [1], ñïîñòåð³ãàºòüñÿ ï³äâèùåííÿ òåìïåðàòóðè ïîâåðõíåâèõ 
âîä ×îðíîãî ìîðÿ ïðèáëèçíî íà 2–4 °C. 

Ó 2004 –2007 ðð. â³äçíà÷àþòüñÿ á³ëüø âèñîê³ ñåðåäíüîì³ñÿ÷í³ çíà-
÷åííÿ òåìïåðàòóðè ïîâåðõíåâîãî øàðó âîäè â ïîð³âíÿíí³ ç ³ñòîðè÷íè-
ìè äàíèìè [1]: ð³çíèöÿ â³ä 0,5 °C ó ëèïí³ — äî 6,0 °C ó ëèñòîïàä³. Ìåæ³ 
êîëèâàíü ñåðåäíüîì³ñÿ÷íèõ çíà÷åíü òåìïåðàòóðè ïîâåðõíåâîãî øàðó 
âîäè ó 2004 –2007 ðð. ñêëàäàëè 2,98–25,89 °C. Çì³íè ñåðåäíüîì³ñÿ÷íèõ 
òåìïåðàòóð â ïðèäîííîìó øàð³ âîäè áóëè ïîä³áíèìè, ç ìàêñèìóìîì ó 
ñåðïí³ 2005 ð. (25,6 °C) òà ì³í³ìóìîì ó ëþòîìó 2006 ð. (3,40 °C). 

Öå ñâ³ä÷èòü ïðî òåíäåíö³¿ ï³äâèùåííÿ òåìïåðàòóðè âîäè â äîñë³äæó-
âàíîìó ðàéîí³ ×îðíîãî ìîðÿ, ÿê³ ïîâ’ÿçàí³, íà íàøó äóìêó, íàñàìïåðåä 
ç ãëîáàëüíèì ïîòåïë³ííÿì êë³ìàòó âçàãàë³, ³ ï³äòâåðäæóºòüñÿ çðîáëå-
íèì íàìè â ðîçä³ë³ 4 ðîáîòè [9] âèñíîâêîì ïðî ñóòòºâ³ êë³ìàòè÷í³ çì³íè 
çà äàíèìè ñïîñòåðåæåíü çà òåìïåðàòóðîþ ïîâ³òðÿ íà î. Çì³¿íîìó. 

2.2.6. Ñîëîí³ñòü ìîðñüêèõ âîä á³ëÿ î. Çì³¿íîãî 

Ñèñòåìàòè÷í³ ñïîñòåðåæåííÿ çà ñîëîí³ñòþ âîä ×îðíîãî ìîðÿ áóëè 
ïî÷àò³ ç 70-õ ðð. 19-ãî ñòîð³÷÷ÿ [2] ³ ïðîäîâæóþòüñÿ äî öüîãî ÷àñó íà 
ìåðåæ³ ñòàíö³é Óêðà¿íè, Ðîñ³¿ òà ³íøèõ ïðè÷îðíîìîðñüêèõ êðà¿í. Çà 
ðåçóëüòàòàìè öèõ ñïîñòåðåæåíü áóëî âèÿâëåíî îñîáëèâîñò³ áàãàòîð³÷-
íèõ, ð³÷íèõ ³ ñåçîííèõ çì³í ñîëîíîñò³ ïîâåðõíåâèõ ³ ãëèáèííèõ âîä 
ìîðÿ. 

Àíàë³ç ðåçóëüòàò³â ùîäåííèõ ñïîñòåðåæåíü çà ñîëîí³ñòþ ïðèëåãëèõ 
äî î. Çì³¿íîãî ìîðñüêèõ âîä (ðèñ. 2.16 ³ 2.17) ïîêàçàâ, ùî ñîëîí³ñòü ÿê 
ïîâåðõíåâèõ, òàê ³ ïðèäîííèõ âîä â ðàéîí³ î. Çì³¿íîãî íà ïðîòÿç³ ðîêó 
ìàº äîáðå âèðàæåíèé ñåçîííèé õ³ä ç ìàêñèìóìàìè â æîâòí³ òà ì³í³-
ìóìàìè ó êâ³òí³–òðàâí³. Ì³í³ìàëüíå çíà÷åííÿ ñîëîíîñò³ 10,4 ‰ áóëî 
çàðåºñòðîâàíî ó ïîâåðõíåâèõ âîäàõ 20 ëèïíÿ 2005 ð., à ìàêñèìàëü-
íå — 19,1 ‰ 22 æîâòíÿ 2005 ð. Â ïðèäîííèõ øàðàõ âîäè ìàêñèìóì ñî-
ëîíîñò³ 19,6 ‰ ñïîñòåð³ãàâñÿ 22 òðàâíÿ 2007 ð., à ì³í³ìóì 11,8 ‰ áóâ 
çàô³êñîâàíèé 23 ÷åðâíÿ 2004 ð. Êð³ì òîãî, íåîáõ³äíî â³äì³òèòè, ùî íà 
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Ðèñ. 2.16. Ðåçóëüòàòè ùîäåííèõ ñïîñòåðåæåíü çà ñîëîí³ñòþ ïîâåðõíåâèõ øà-
ð³â ìîðñüêî¿ âîäè á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. 
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Ðèñ. 2.17. Ðåçóëüòàòè ùîäåííèõ ñïîñòåðåæåíü çà ñîëîí³ñòþ ïðèäîííèõ øàð³â 
ìîðñüêî¿ âîäè á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. 

ïðîòÿç³ äîáè â³äì³÷àëèñü çíà÷í³ çì³íè ñîëîíîñò³, ùî º ñâ³äîöòâîì íà-
ÿâíîñò³ êîðîòêîïåð³îäíèõ êîëèâàíü ñîëîíîñò³ ³ ïîòðåáóº îñíàùåííÿ 
ã³äðîëîã³÷ íîãî ïîñòó áåçïåðåðâíèìè àâòîìàòè÷íèìè ðåºñòðàòîðàìè, 
ùî äîçâîëèòü á³ëüø äåòàëüíî ³ òî÷íî ðåºñòðóâàòè ã³äðîëîãî-ã³äðîõ³ì³÷-
í³ çì³íè ìîðñüêî¿ âîäè. 
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Çà ïåð³îä íàøèõ ñïîñòåðåæåíü â ðàéîí³ î. Çì³¿íîãî ñïîñòåð³ãàëîñÿ 
ñòàëå çðîñòàííÿ ñîëîíîñò³ ÿê ïîâåðõíåâèõ, òàê ³ ïðèäîííèõ øàð³â âîäè 
ïðèáëèçíî íà 2–3 ‰ çà 4 ðîêè. Öå ìîæå áóòè îáóìîâëåíî çíà÷íèì 
çìåíøåííÿì ïðèòîêó ïð³ñíèõ âîä â ï³âí³÷íî-çàõ³äíó ÷àñòèíó ×îðíî-
ãî ìîðÿ âíàñë³äîê çì³í âîäíîãî áàëàíñó ðð. Äóíàþ, Äí³ñòðà ³ Äí³ïðà 
òà/àáî çì³í â ñèñòåì³ òå÷³é çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ. Îñòàòî÷íèé 
âèñíîâîê ìîæíà áóäå çðîáèòè ëèøå ï³ñëÿ äîäàòêîâèõ äîñë³äæåíü. 

Çà îòðèìàíèìè ïåðâèííèìè äàíèìè íàìè áóëè ðîçðàõîâàí³ ñåðåäíüî-
ì³ñÿ÷í³ çíà÷åííÿ ñîëîíîñò³ â âåðõíüîìó 8-ì-øàð³ âîäè çà âåñü ïåð³îä 
íàøèõ ñïîñòåðåæåíü, ÿê³ íàâåäåíî íà ðèñ. 2.18. 

Àíàë³ç ïðåäñòàâëåíèõ íà ðèñ. 2. 18 äàíèõ ïîêàçàâ, ùî ó 2004 –2007 ðð. 
ñåðåäíüîì³ñÿ÷í³ çíà÷åííÿ ñîëîíîñò³ ïðàêòè÷íî â óñ³ ì³ñÿö³ ïåðåâèùó-
þòü äàí³, ÿê³ íàâåäåíî â ðîáîò³ [1]. Îñîáëèâî öå õàðàêòåðíî äëÿ ìàëî-
âîäíèõ 2005 òà 2007 ðð. Òîáòî, ïîð³âíÿííÿ íàøèõ äàíèõ ç ³ñòîðè÷íèìè 
ïîêàçóº ñòàëå çðîñòàííÿ ñîëîíîñò³ â îñòàíí³ ðîêè, ïðàêòè÷íî â óñ³ ñå-
çîíè ðîêó. 

Íåîáõ³äíî â³äì³òèòè çíà÷íó êîðîòêî÷àñíó ì³íëèâ³ñòü ñîëîíîñò³ 
(ðèñ. 2.16, 2.17), ïðè÷èíè ÿêî¿ äî ê³íöÿ íå çðîçóì³ë³. Öå ìîæå áóòè ðå-
çóëüòàòîì ïîñò³éíî¿ ôëóêòóàö³¿ ã³äðîôðîíòó îïð³ñíåíèõ ³ ìîðñüêèõ âîä 
â ðàéîí³ î. Çì³¿íîãî, àáî íàäõîäæåííÿ ïð³ñíèõ âîä ç ò³ëà îñòðîâó. Äëÿ 
îñòàòî÷íîãî âèñíîâêó íåîáõ³äíî îñíàùåííÿ ã³äðîëîã³÷íîãî ïîñòó áåç-
ïåðåðâíèì àâòîìàòè÷íèì ðåºñòðàòîðîì ñîëîíîñò³ òà ïðîâåäåííÿ äîäà-
òêîâèõ ñïîñòåðåæåíü íàâêîëî îñòðîâà. 

2.2.7. Âèâ÷åííÿ âåðòèêàëüíèõ ïðîô³ë³â òåìïåðàòóðè òà ñîëîíîñò³ âîä 
á³ëÿ î. Çì³¿íîãî 

Äëÿ îö³íêè ³íòåíñèâíîñò³ ïðîöåñ³â îáì³íó òåïëîì òà ôîðìóâàííÿ 
á³îïðîäóêòèâíîãî øàðó ìîðñüêî¿ âîäè íàìè íà ïðîòÿç³ ðîáîòè íàó-
êîâî¿ ñòàíö³¿ ïðîâîäèëèñü ñïîñòåðåæåííÿ çà ì³íëèâ³ñòþ òåìïåðàòóð-
íî-ñîëîíîñòíèõ ïðîô³ë³â ó òîâù³ âîäè á³ëÿ î. Çì³¿íîãî. Íàéá³ëüø äå-
òàëüíî ö³ ñïîñòåðåæåííÿ ïðîâîäèëèñÿ ó 2005 ð., êîëè áóëî âèêîíàíî 
çíà÷íó ê³ëüê³ñòü ïðèáåðåæíèõ ñòàíö³é íà âèäàëåíí³ äî 250 ì â³ä îñòðî-
âà (ðèñ. 2.19). 

²íôîðìàö³ÿ, ÿêà îòðèìàíà íà ïðèáåðåæíèõ ñòàíö³ÿõ ñïîñòåðåæåíü, 
ïðî³ëþñòðîâàíà íà ðèñ. 2.20, íà ÿêîìó ïðèâåäåí³ âåðòèêàëüí³ ðîçïî-
ä³ëè òåìïåðàòóðè ³ ñîëîíîñò³ ç ãëèáèíîþ ó 2003 –2007 ðð. íàâêîëî îñ-
òðîâà. Àíàë³ç äàíèõ ïîêàçàâ, ùî ïðîòÿãîì ðîêó ñòðèáîê òåìïåðàòóðè 
òà/àáî ñîëîíîñò³ ñïîñòåð³ãàâñÿ íà ãëèáèíàõ: ó ëþòîìó — â³ä 5 äî 15 ì; 
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Ðèñ. 2.19. Ðîçòàøóâàííÿ ïðèáåðåæíèõ ìîðñüêèõ ñòàíö³é á³ëÿ î. Çì³¿íîãî 

ó êâ³òí³ — â³ä 3 äî 5 ì; ó òðàâí³ — â³ä 5 äî 14 ì; ó ÷åðâí³ — â³ä 10 äî 15 ì; 
ó ëèïí³ — â³ä 13 äî 20 ì; ó ñåðïí³ — íå ìåíø ÿê 18 ì; ó âåðåñí³ — ãðóä-
í³ — ãëèáøå 20 ì. Òàêèì ÷èíîì, ïîâòîðþþòüñÿ çàêîíîì³ðíîñò³, âèÿâëå-
í³ íàìè â ïðîöåñ³ âèêîíàííÿ åêñïåäèö³é 2003 ð. (äèâèñü ðîçä³ë 2.2.3). 

Ìàêñèìàëüí³ âåðòèêàëüí³ ãðàä³ºíòè òåìïåðàòóðè, ÿê³ áóëè çà-
ðåºñòðîâàí³ íà ïðèáåðåæíèõ ñòàíö³ÿõ, áóëè íàñòóïíèìè: ó 2003 ð. — 
5,67 °C/ì (21.08.2003 ð. íà ãëèáèíàõ 20–22 ìåòð³â), ó 2004 ð. — 2,59 °C/ì 
(27.07.2004 ð. íà ãëèáèíàõ 5–8 ìåòð³â), ó 2005 ð. — 6,50 °C/ì (30.05.2005 ð. 
íà ãëèáèíàõ 15 –16 ìåòð³â), ó 2006 ð. — 3,75 °C/ì (05.06.2006 ð. íà ãëè-
áèíàõ 7–8 ìåòð³â), ó 2007 ð. — 10,77 °C/ì (27.05.2007 ð. íà ãëèáèíàõ 
1–8 ìåòð³â). 

Ìàêñèìàëüí³ âåðòèêàëüí³ ãðàä³ºíòè ñîëîíîñò³ áóëè íàñòóïíè-
ìè: ó 2003 ð. — 0,521 ‰/ì (30.06.2003 ð. íà ãëèáèíàõ 0–9 ìåòð³â), 
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Ðèñ. 2.20. Ðîçïîä³ë òåìïåðàòóðè (ñóö³ëüíà ë³í³ÿ) ³ ñîëîíîñò³ (ïóíêòèðíà ë³-
í³ÿ — òðèêóòíèêè) ç ãëèáèíîþ íà ïîë³ãîí³ î. Çì³¿íîãî ó 2003 –2007 ðð. 
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ó 2004 ð. — 0,814 ‰/ì (29.07.2004 ð. íà ãëèáèíàõ 0–5 ìåòð³â), ó 2005 ð. — 
4,868 ‰/ì (20.07.2005 ð. íà ãëèáèíàõ 4,5–5,5 ìåòð³â), ó 2006 ð. — 
2,099 ‰/ì (19.06.2006 ð. íà ãëèáèíàõ 4–5 ìåòð³â), ó 2007 ð. — 
3,192 ‰/ì (20.07.2007 ð. íà ãëèáèíàõ 3–4 ìåòðè). 

Ö³êàâèì ôàêòîì, ÿêèé áóëî âèÿâëåíî â õîä³ åêñïåäèö³é 2003 ð., º 
çìåíøåííÿ ñîëîíîñò³ áåçïîñåðåäíüî á³ëÿ îñòðîâà â 100–150 ì â³ä áå-
ðåãà. Ó ïåð³îäè 23–30 òðàâíÿ, 23 ÷åðâíÿ — 4 ëèïíÿ, 19–26 ñåðïíÿ ³ 23–
30 âåðåñíÿ 2003 ð. ïðè ñåðåäí³õ ãëèáèíàõ 10,4 ì ñåðåäíÿ ñîëîí³ñòü á³ëÿ 
îñòðîâà íà äí³ áóëà 13,40 ‰, òîä³ ÿê íà óñüîìó ïîë³ãîí³ íà ãîðèçîí òàõ 
10–12 ì ñåðåäíÿ ñîëîí³ñòü ñêëàäàëà 18,05 ‰. Ñåðåäíÿ ñîëîí³ñòü ïîâåðõ-
íåâîãî øàðó âîäè ïîáëèçó îñòðîâà ó ïîð³âíÿíí³ ç á³ëüø â³ääàëåíèìè 
ñòàíö³ÿìè òàêîæ áóëà ìåíøà: 12,35 ³ 15,83 ‰, â³äïîâ³äíî. 

Ïîÿñíåííÿì öüîãî ìîæå áóòè íàøå ïðèïóùåííÿ ïðî ïðèòîê çíà÷íî¿ 
ê³ëüêîñò³ ñëàáîì³íåðàë³çîâàíî¿ âîäè ç îñòðîâó ïî òð³ùèíàõ ó ïîðîäàõ, 
ùî ñêëàäàþòü îñòð³â. Íàøàðóâàííÿì íà ö³ ïðîöåñè ìîæå áóòè òàêîæ ³ 
âïëèâ îïð³ñíåíî¿ âîäè, ïðèíåñåíî¿ â³ä óñòÿ ð. Äóíàþ òà ¿¿ çàñò³é çà ðà-
õóíîê ò³íüîâèõ åôåêò³â, âèêëèêàíèõ âçàºìîä³ºþ îñòðîâà òà ñèñòåìè òå-
÷³é íàâêîëî íüîãî. Òàê, ó 2005 ð. íàïðèê³íö³ ÷åðâíÿ ðåºñòðóâàëàñü ë³íçà 
õîëîäíî¿ ãëèáèííî¿ âîäè ç³ ñòàëèìè ñîëîíîñòíèìè õàðàêòåðèñòèêàìè 
ï³âí³÷í³øå ïðè÷àëüíîãî êîìïëåêñó óçäîâæ ï³âí³÷íî-çàõ³äíîãî òà çàõ³ä-
íîãî óçáåðåææÿ îñòðîâà, ÿêà âèíèêëà ïðè ð³çê³é çì³í³ íàïðÿìêó â³òðó ç 
ï³âí³÷íèõ ðóìá³â íà ï³âäåíí³ òà çáåð³ãàëà ñâî¿ ã³äðîëîãî — ã³äðîõ³ì³÷í³ 
õàðàêòåðèñòèêè ïðîòÿãîì äåê³ëüêîõ ä³á. Çà ãëèáèíîþ öÿ ë³íçà ïîøè-
ðþâàëàñÿ â³ä ïîâåðõí³ äî äíà (äî ãëèáèí 8–10 ì), à ãîðèçîíòàëüí³ ðîç-
ì³ðè ö³º¿ ë³íçè äîñÿãàëè ðîçì³ðó îñòðîâà. 
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Ðîçä³ë 3 

Ã²ÄÐÎÕ²Ì²×Í² ÄÎÑË²ÄÆÅÍÍß 

Ôîðìóâàííÿ ã³äðîõ³ì³÷íèõ óìîâ ó ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíî-
ãî ìîðÿ (ÏÇ×Ì) îáóìîâëþºòüñÿ ôàêòîðàìè ÿê ïðèðîäíîãî, òàê ³ àí-
òðîïîãåííîãî ïîõîäæåííÿ. Íàéá³ëüøèé âïëèâ íà ã³äðîõ³ì³÷íèé ðåæèì 
ö³º¿ ÷àñòèíè ìîðÿ ó 1950–60 ðð. ñïðè÷èíÿâ, ó ïåðøó ÷åðãó, ñò³ê ðð. Äó-
íàþ, Äí³ïðà, Äí³ñòðà òà Ï³âäåííîãî Áóãó [2]. Ó áàãàòîâîäí³ ðîêè ï³ä 
âïëèâîì ð³÷êîâèõ âîä çíàõîäÿòüñÿ äî 70 % ïëîù³ ÏÇ×Ì, à ó ìàëîâîä-
í³ — äî 20–30 % [6]. 

Âíàñë³äîê öèðêóëÿö³¿ âîä ó çàõ³äí³é ÷àñòèí³ ìîðÿ ð³÷êîâ³ âîäè ñïðè-
÷èíÿþòü ïðÿìèé ÷è îïîñåðåäêîâàíèé âïëèâ íà ôîðìóâàííÿ ã³äðîõ³-
ì³÷íîãî ðåæèìó òà âèçíà÷àþòü õ³ì³÷í³ îñíîâè á³îëîã³÷íî¿ ïðîäóêòèâ-
íîñò³. Ó ïåð³îä ïîâåí³ íàâ³òü ó ìàëîâîäí³ ðîêè çîíà òðàíñôîðìîâàíèõ 
ð³÷êîâèõ âîä ìîæå çàéìàòè äî 50 % ïëîù³ ïîâåðõíåâîãî øàðó ÏÇ×Ì. 
Äóíàé, ÿê íàéá³ëüøà ð³÷êà áàñåéíó ×îðíîãî ìîðÿ, ñïðè÷èíÿº íàéá³-
ëüøèé âïëèâ íà ã³äðîõ³ì³÷í³ ïîêàçíèêè, îñîáëèâî íà âì³ñò á³îãåííèõ 
ðå÷îâèí ó ìîðñüê³é âîä³ [6]. 

Ç ê³íöÿ 1960-õ ðð. ó ôîðìóâàíí³ ã³äðîõ³ì³÷íèõ óìîâ ÏÇ×Ì ãîëîâíó 
ðîëü ïî÷èíàº â³ä³ãðàâàòè çðîñòàííÿ ïîòîêó á³îãåííèõ ðå÷îâèí âíàñë³-
äîê àíòðîïîãåííî¿ ä³ÿëüíîñò³, ùî ñïðè÷èíÿº ³íòåíñèô³êàö³þ ïðîöåñ³â 
åâòðîô³êàö³¿. Àíàëîã³÷í³ ÿâèùà â îñòàíí³ äåñÿòèð³÷÷ÿ ñïîñòåð³ãàëèñü 
ïðàêòè÷íî íà âñ³õ âîäîéìèùàõ ñâ³òó — îçåðàõ, ð³÷êàõ, âíóòð³øí³õ ìî-
ðÿõ òà â ïðèáåðåæíèõ çîíàõ. Îñîáëèâî öå ïðîñë³äæóºòüñÿ ó ðàéîíàõ ç 
äóæå ðîçâèíóòîþ ïðîìèñëîâ³ñòþ òà ³íòåíñèâíèì ñ³ëüñüêèì ãîñïîäàð-
ñòâîì, ÿê³ ñòèìóëþþòü ï³äâèùåííÿ çìèâó äîáðèâ ç âîäîçá³ðíî¿ ïëî-
ù³ ð³÷îê, çá³ëüøåííÿ ê³ëüêîñò³ ñêèä³â ó âîäîéìè ñëàáêî î÷èùåíèõ òà 
íåî÷èùåíèõ ñòîê³â ÿê ïðîìèñëîâîãî, òàê ³ êîìóíàëüíîãî ïîõîäæåííÿ. 
Ðåçóëüòàòîì öüîãî ñòàëî çá³ëüøåííÿ âì³ñòó á³îãåííèõ ðå÷îâèí ó ïîâåðõ-
íåâîìó ñòîö³, à ÿê íàñë³äîê — ³ ó ìîð³ [9]. 

Áàãàòîð³÷íèìè äîñë³äæåííÿìè âñòàíîâëåíî, ùî ã³äðîõ³ì³÷íèé ðå-
æèì ÏÇ×Ì çà îñòàíí³ 50 ðð. çàçíàâ çíà÷íèõ çì³í. Çá³ëüøèëàñü ìàêñè-
ìàëüíà êîíöåíòðàö³ÿ ðîç÷èíåíîãî êèñíþ, çá³ëüøèëèñÿ ìåæ³ êîëèâàíü 
âì³ñòó ì³íåðàëüíèõ òà îðãàí³÷íèõ ñïîëóê àçîòó òà ôîñôîðó [9]. 

Ìåòîþ ã³äðîõ³ì³÷íîãî ðîçä³ëó íàøèõ äîñë³äæåíü º âèÿâëåííÿ îñîá-
ëèâîñò³ çì³í òà âèçíà÷åííÿ òðåíä³â îñíîâíèõ ã³äðîõ³ì³÷íèõ õàðàêòå-
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ðèñòèê, òàêèõ ÿê âîäíåâèé ïîêàçíèê, êèñåíü òà á³îãåíí³ ðå÷îâèíè â 
ïðèëåãëèõ äî îñòðîâà âîäàõ ×îðíîãî ìîðÿ òà âèÿâëåííÿ ïðè÷èí çàðåº-
ñòðîâàíèõ êîðîòêîñòðîêîâèõ ³ ñåðåäíüîñòðîêîâèõ çì³í â öüîìó á³îëî-
ã³÷ íî óí³êàëüíîìó ðàéîí³ ìîðÿ. 

3.1. ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ ÄÎÑË²ÄÆÅÍÜ 

ßê ïåðâèíí³ ìàòåð³àëè äîñë³äæåííÿ áóëè âèêîðèñòàí³ äàí³ ã³äðî-
õ³ì³÷íèõ ñïîñòåðåæåíü çà 2003 –2007 ðð., ÿê³ ïðîâîäèëèñü ñï³âðîá³ò-
íèêàìè Ðåã³îíàëüíîãî öåíòðó ³íòåãðîâàíîãî ìîí³òîðèíãó ³ åêîëîã³-
÷íèõ äîñë³äæåíü ÎÍÓ ³ì. ². ². Ìå÷ íèêîâà ïðè âèêîíàíí³ ïðîãðàìè 
ìîí³òîðèíãó ïðèáåðåæíèõ âîä íà î. Çì³¿íîìó. 

Â³äá³ð ïðîá íà ñòàö³îíàðí³é ñòàíö³¿ á³ëÿ ïðè÷àëó äëÿ âèçíà÷åííÿ ã³-
äðîõ³ì³÷íèõ õàðàêòåðèñòèê ïðîâîäèâñÿ íà äâîõ ãîðèçîíòàõ (ïîâåðõíå-
âîìó ³ ïðèäîííîìó) çà äîïîìîãîþ áàòîìåòðà ÁÌ-48 äâ³÷³ íà äîáó. Â³ä-
á³ð ïðîá íà âèçíà÷åííÿ á³îãåííèõ ðå÷îâèí âèêîíóâàâñÿ çà äîïîìîãîþ 
áàòîìåòðà “Ã³äðîá³îñ” êîæí³ ï’ÿòü ä³á. Â³äá³ð ïðîá âîäè íà ìîðñüêèõ 
ñòàíö³ÿõ íàâêîëî î. Çì³¿íîãî ïðîâîäèâñÿ íà äâîõ ãîðèçîíòàõ — ïîâåðõ-
íåâîìó òà ïðèäîííîìó. 

Âèçíà÷àëèñÿ íàñòóïí³ ã³äðîõ³ì³÷í³ ïàðàìåòðè: âîäíåâèé ïîêàçíèê, 
ðîç÷èíåíèé êèñåíü, åëåêòðîïðîâ³äí³ñòü òà á³îãåíí³ ðå÷îâèíè (ôîñôà-
òè, ôîñôîð çàãàëüíèé, í³òðèòè, í³òðàòè òà àçîò çàãàëüíèé). 

Â³äá³ð ïðîá òà âèçíà÷åííÿ ã³äðîõ³ì³÷íèõ ïàðàìåòð³â âèêîíóâàëèñÿ 
çà ñòàíäàðòíèìè ìåòîäèêàìè [4, 7, 8]. 

3.2. ÏÅÐÂÈÍÍ² ÄÀÍ² ÄËß ÀÍÀË²ÇÓ 

Íà ïðîòÿç³ 2003 –2007 ðð. íàìè ïðîâîäèëèñü ðåãóëÿðí³ ñïîñòåðå-
æåííÿ çà îñíîâíèìè ã³äðîõ³ì³÷íèìè õàðàêòåðèñòèêàìè ïîâåðõíåâèõ ³ 
ïðèäîííèõ âîä á³ëÿ î. Çì³¿íîãî. Äåòàëüíî îñîáëèâîñò³ ã³äðîõ³ì³÷íîãî 
ðåæèìó ìîðñüêèõ âîä á³ëÿ î. Çì³¿íîãî ó 2003 ð. áóëè îïèñàí³ ó ñòàòò³ [3]. 
Ñåðåäí³ çíà÷åííÿ ïîêàçíèê³â ã³äðîõ³ì³÷íîãî ðåæèìó ó 2003 ð. íàâåäåí³ 
â òàáë. 3.1. 

Ðåçóëüòàòè ñïîñòåðåæåíü 2004 –2007 ðð., ÿê³ ïðîâîäèëèñü íà ïîñò³é-
í³é òî÷ö³ “Ïðè÷àë” çà âîäíåâèì ïîêàçíèêîì, ðîç÷èíåíèì êèñíåì ³ 
ñïîëóêàìè àçîòó ³ ôîñôîðó íà äâîõ ãîðèçîíòàõ (ïîâåðõíåâîìó ³ ïðè-
äîííîìó), íàâåäåíî íà ðèñ. 3.1–3.14. 
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Òàáëèöÿ 3.1 

Îñåðåäíåíí³ ïî åêñïåäèö³ÿõ çíà÷åííÿ ã³äðîõ³ì³÷íèõ ïàðàìåòð³â íà ïîë³ãîí³ á³ëÿ 
î. Çì³¿íîãî ó 2003 ð. 
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23
–

30
 

òð
àâ

í
ÿ Ïîâåðõíåâèé 8,4 124 10,51 0,009 0,024 0,008 0,127 0,572

Ïðèäîííèé 8,3 88 9,41 0,005 0,011 0,004 0,039 0,319

23
 ÷

åð
â-

í
ÿ 

—
 

4 
ëè

ï
í

ÿ

Ïîâåðõíåâèé 8,4 130 10,45 0,027 0,034 0,005 0,005 0,941

Ïðèäîííèé 7,9 74 7,94 0,033 0,044 0,034 0,037 0,783

19
–

26
 

ñå
ðï

í
ÿ Ïîâåðõíåâèé 8,3 114 8,53 0,006 0,014 0,001 0,020 0,636

Ïðèäîííèé 8,0 70 7,39 0,004 0,010 0,001 0,191 0,587

23
–

30
 

âå
ðå

ñí
ÿ

Ïîâåðõíåâèé 8,3 98 8,17 0,023 0,039 0,005 0,009 0,384

Ïðèäîííèé 8,0 55 5,40 0,030 0,040 0,008 0,010 0,310

Ñåðåäíüîì³ñÿ÷í³ çíà÷åííÿ ã³äðîõ³ì³÷íèõ ïàðàìåòð³â ó ïðèáåðåæ-
íèõ âîäàõ á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. íàâåäåí³ ó òàáë. 3.2, ãðàíè-
÷í³ (ìàêñèìàëüí³ ³ ì³í³ìàëüí³) çíà÷åííÿ ã³äðîõ³ì³÷íèõ ïàðàìåòð³â — ó 
òàáë. 3.3. Ñåðåäí³ çíà÷åííÿ ã³äðîõ³ì³÷íèõ ïàðàìåòð³â ó ïðèáåðåæíèõ 
âîäàõ á³ëÿ î. Çì³¿íîãî ó 2003 –2007 ðð. íàâåäåí³ ó òàáë. 3.4. Àíàë³ç ðå-
çóëüòàò³â ñïîñòåðåæåíü çà ñîëîí³ñòþ âîäè íàâåäåíî ó ðîçä³ë³ 2 ö³º¿ ìî-
íîãðàô³¿, òîìó â öüîìó ðîçä³ë³ ñîëîí³ñòü íå àíàë³çóºòüñÿ. 
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Ðèñ 3.1. Ðåçóëüòàòè ñïîñòåðåæåíü çà âåëè÷èíîþ âîäíåâîãî ïîêàçíèêà ó ïî-
âåðõíåâèõ âîäàõ ó 2004 –2007 ðð. 
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Ðèñ. 3.2. Ðåçóëüòàòè ñïîñòåðåæåíü çà âåëè÷èíîþ âîäíåâîãî ïîêàçíèêà ó ïðè-
äîííèõ âîäàõ ó 2004 –2007 ðð. 
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Ðèñ. 3.3. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì êèñíþ ó ïîâåðõíåâèõ âîäàõ 
ó 2004 –2006 ðð. 
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Ðèñ. 3.4. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì êèñíþ ó ïðèäîííèõ ïðîáàõ 
ó 2004 –2006 ðð. 
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Ðèñ. 3.5. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì ôîñôàò³â ó ïîâåðõíåâèõ âîäàõ 
ó 2004 –2007 ðð. 
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Ðèñ. 3.6. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì ôîñôàò³â ó ïðèäîííèõ âîäàõ 
ó 2004 –2007 ðð. 
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Ðèñ. 3.7. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì çàãàëüíîãî ôîñôîðó ó ïîâåðõíå-
âèõ âîäàõ ó 2004 –2007 ðð. 
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Ðèñ. 3.8. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì çàãàëüíîãî ôîñôîðó ó ïðèäîí-
íèõ âîäàõ ó 2004 –2007 ðð. 
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Ðèñ. 3.9. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì í³òðèò³â ó ïîâåðõíåâèõ âîäàõ 
ó 2005 –2007 ðð. 
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Ðèñ. 3.10. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì í³òðèò³â ó ïðèäîííèõ âîäàõ 
ó 2005 –2007 ðð. 
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Ðèñ. 3.11. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì í³òðàò³â ó ïîâåðõíåâèõ âîäàõ 
ó 2005 –2007 ðð. 
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Ðèñ. 3.12. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì í³òðàò³â ó ïðèäîííèõ âîäàõ 
ó 2005 –2007 ðð. 
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Ðèñ. 3.13.. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì çàãàëüíîãî àçîòó ó ïîâåðõíå-
âèõ âîäàõ ó 2004 –2007 ðð. 
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Ðèñ. 3.14. Ðåçóëüòàòè ñïîñòåðåæåíü çà âì³ñòîì çàãàëüíîãî àçîòó ó ïðèäîííèõ 
âîäàõ ó 2004 –2007 ðð. 
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Òàáëèöÿ 3.2 

Ñåðåäí³ çíà÷åííÿ ã³äðîõ³ì³÷íèõ ïàðàìåòð³â íà ïîë³ãîí³ á³ëÿ î. Çì³¿íîãî 
ó 2004 –2007 ðð. 
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20
04 Ï

îâ
åð

õí
åâ

è
é VI 8,52 100,4 8,10 0,004 0,023 – – 2,140

VII 8,54 104,2 8,30 0,006 0,023 – – 1,763
VIII 8,43 93,2 7,20 0,009 0,017 – – 1,362
IX 8,48 95,9 7,70 0,003 0,012 – – 1,474
X 8,26 90,7 8,00 0,005 0,017 – – 0,944
XI 7,95 92,9 8,50 0,004 0,020 – – 2,127

Ï
ðè

äî
í

í
è

é
 

(8
 ì

)

VI 8,48 93,4 7,70 0,003 0,014 – – 1,591
VII 8,38 95,2 7,90 0,006 0,018 – – 1,573
VIII 8,38 90,1 7,10 0,008 0,031 – – 0,853
IX 8,45 89,1 7,20 0,001 0,015 – – 1,289
X 8,26 86,8 7,70 0,005 0,019 – – 1,650
XI 7,96 89,3 8,10 0,004 0,016 – – 1,533

20
05

Ï
îâ

åð
õí

åâ
è

é

IV 8,16 111,7 10,3 0,014 0,025 – 0,526 0,857
V 8,20 106,0 9,00 0,008 0,012 – 0,350 0,697
VI 8,51 114,3 8,90 0,007 0,011 – 0,116 0,201
VII 8,54 106,0 7,90 0,011 0,018 – 0,143 0,398
VIII 8,49 99,0 7,30 0,012 0,015 – 0,098 0,221
IX 8,44 102,9 7,80 0,010 0,016 – 0,019 0,186
X 8,25 103,6 8,50 0,004 0,009 – 0,009 0,169
XI 8,18 97,7 8,80 0,004 0,007 – 0,008 0,080
XII 8,26 101,8 9,80 0,009 0,014 0,002 0,131 0,345

Ï
ðè

äî
í

í
è

é
 (

8 
ì

)

IV 8,09 98,7 9,40 0,010 0,016 – 0,302 0,579
V 8,21 102,3 8,70 0,008 0,017 – 0,341 0,493
VI 8,42 100,8 7,90 0,006 0,009 – 0,128 0,189
VII 8,46 95,4 7,10 0,005 0,010 – 0,087 0,176
VIII 8,47 93,1 6,80 0,008 0,014 – 0,081 0,304
IX 8,46 96,5 7,30 0,011 0,017 – 0,032 0,173
X 8,30 96,3 7,80 0,005 0,010 – 0,011 0,142
XI 8,24 95,2 8,50 0,003 0,008 – 0,012 0,102
XII 8,28 101,3 9,60 0,009 0,010 0,002 0,107 0,344
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Ïðîäîâæåííÿ òàáë. 3.2 
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I 8,29 105,3 10,8 0,004 0,009 0,001 0,036 0,723
II 8,03 107,5 11,6 0,002 0,004 0 0,035 0,438
III 7,99 106,6 10,8 0,001 0,004 0 0,085 0,758
IV 8,12 109,9 9,60 0,008 0,010 0,001 0,105 3,371
V 8,01 116,1 9,90 0,007 0,008 0,001 0,131 0,525
VI 8,44 116,4 9,30 0,002 0,004 0,003 0,088 0,557
VII 8,05 104,7 7,80 0,005 0,007 0,001 0,006 0,366
VIII 8,35 108,2 7,80 0,006 0,018 0,003 0,010 0,562
IX 7,92 105,1 8,10 0,005 0,008 0,001 0,011 0,928
X 8,06 103,6 8,00 0,009 0,014 0,039 0,126 1,227
XI 7,87 94,5 8,10 0,007 0,013 0,002 0,007 0,600
XII 7,77 102,3 9,00 0,007 0,016 0,010 0,019 0,277

Ï
ðè

äî
í

í
è

é
 (

8ì
)

I 8,31 106,5 10,8 0,003 0,005 0 0,074 0,498
II 8,10 105,4 11,2 0,002 0,003 0 0,019 0,410
III 8,04 105,1 10,7 0,001 0,003 0,002 0,050 0,585
IV 7,99 101,5 9,10 0,002 0,005 0 0,043 1,704
V 8,11 114,1 9,90 0,002 0,006 0,003 0,072 0,541
VI 8,03 100,5 8,10 0,001 0,003 0,002 0,058 0,386
VII 8,07 104,0 7,80 0,006 0,009 0,003 0,017 0,452
VIII 8,45 106,8 7,70 0,006 0,018 0,002 0,010 0,678
IX 8,37 101,6 7,80 0,012 0,014 0,016 0,052 0,991
X 8,03 101,5 7,80 0,003 0,008 0,015 0,068 0,931
XI 7,79 93,6 8,00 0,008 0,015 0,003 0,010 0,478
XII 7,93 100,6 8,80 0,005 0,012 0,003 0,011 0,406

20
07

Ï
îâ

åð
õí

åâ
è

é

IV 8,18 – – 0,002 0,014 0,004 0,014 1,246
V 8,37 – – 0,004 0,007 0,003 0,004 1,010
VI 8,05 – – 0,001 0,012 0,003 0,012 0,721
VII 8,20 – – 0,002 0,010 0,002 0,004 0,683
VIII 8,76 – – 0,008 0,012 0,003 0,005 0,973
IX 8,72 – – 0,005 0,010 0,001 0,001 0,244
X 8,70 – – 0,030 0,052 0,001 0,001 0,888
XI 8,01 – – 0,010 0,019 0,005 0,011 0,617
XII 8,14 – – 0,013 0,021 0,008 0,018 0,547
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Çàê³í÷åííÿ òàáë. 3.2
Ð

³ê

Ø
àð

Ì
³ñ

ÿö
ü

ðÍ
, î

ä.
 ð

Í

Ð
îç

÷è
í

åí
è

é
 

êè
ñå

í
ü,

 %

Ð
îç

÷è
í

åí
è

é
 

êè
ñå

í
ü,

 ì
ã/

ë

Ô
îñ

ô
àò

è
, 

ì
ãÐ

/ë

Ç
àã

àë
üí

è
é

 
ô

îñ
ô

îð
, ì

ãÐ
/ë

Í
³ò

ðè
òè

, 
ì

ãN
/ë

Í
³ò

ðà
òè

, 
ì

ãN
/ë

Ç
àã

àë
üí

è
é

 
àç

îò
, ì

ãN
/ë

20
07

Ï
ðè

äî
í

í
è

é
 (

8ì
)

IV 7,90 – – 0,002 0,012 0,010 0,011 1,325
V 8,36 – – 0,004 0,009 0,001 0,017 0,858
VI 8,32 – – 0,003 0,009 0,002 0,009 0,915
VII 8,11 – – 0,002 0,016 0,005 0,003 0,673
VIII 8,79 – – 0,010 0,016 0,002 0,004 0,734
IX 8,77 – – 0,006 0,011 0,002 0,002 0,389
X 8,62 – – 0,013 0,028 0,003 0,001 0,558
XI 7,97 – – 0,014 0,024 0,004 0,009 0,570
XII 8,19 – – 0,014 0,023 0,005 0,011 0,545

Òàáëèöÿ 3.3 

Ãðàíè÷í³ çíà÷åííÿ ã³äðîõ³ì³÷íèõ ïàðàìåòð³â íà ïîë³ãîí³ á³ëÿ î. Çì³¿íîãî 
ó 2004 –2007 ðð. 
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VI
8,11 
8,75

91,1 
110,4

7,21 
9,08

0,003 
0,006

0,008 
0,047

– –
1,614 
2,726

VII
8,25 
8,79

83,5 
133,4

7,00 
11,2

0,001 
0,011

0,013 
0,051

– –
1,119 
2,718

VIII
8,31 
8,53

80,7 
123,6

6,25 
9,65

0,007 
0,012

0,010 
0,026

– –
0,660 
2,726

IX
8,21 
8,86

75,6 
126,8

6,00 
9,92

0,001 
0,007

0,007 
0,018

– –
0,811 
3,924

X
7,90 
8,50

80,9 
113,0

6,87 
10,2

0 
0,008

0,008 
0,033

– –
0,854 
1,155

XI
7,74 
8,15

77,8 
112,0

6,61 
10,1

0 
0,012

0,005 
0,038

– –
0,932 
3,945
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Ïðîäîâæåííÿ òàáë. 3.3 
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VI
8,18 
8,84

84,6 
105,1

6,77 
8,36

0,001 
0,004

0,012 
0,022

– –
1,069 
2,403

VII
8,10 
8,64

78,0 
124,0

6,38 
10,5

0,001 
0,010

0,012 
0,029

– –
0,839 
2,467

VIII
8,12 
8,56

77,0 
122,9

5,90 
9,59

0,007 
0,011

0,009 
0,090

– –
0,280 
1,126

IX
8,21 
8,64

75,7 
107,9

6,00 
8,65

0 
0,003

0,003 
0,025

– –
0,767 
2,166

X
7,90 
8,47

73,1 
104,8

6,52 
9,32

0 
0,010

0,004 
0,034

– –
1,047 
3,529

XI
7,79 
8,16

72,3 
107,0

6,94 
9,73

0 
0,008

0,004 
0,037

– –
1,112 
2,640

20
05

Ï
îâ

åð
õí

åâ
è

é

IV
7,92 
8,38

99,6 
145,5

9,16 
13,3

0,004 
0,025

0,014 
0,032

–
0,327 
0,616

0,430 
1,054

V
7,83 
8,43

95,2 
124,7

7,68 
10,9

0,003 
0,018

0,006 
0,019

–
0,165 
0,550

0,473 
0,918

VI
8,19 
8,74

98,9 
143,7

7,88 
11,4

0,003 
0,011

0,006 
0,017

–
0,005 
0,276

0,100 
0,359

VII
8,29 
8,86

87,2 
135,0

6,53 
9,96

0 
0,046

0,004 
0,053

–
0,010 
0,479

0,036 
1,399

VIII
8,29 
8,68

71,6 
112,6

6,22 
8,90

0,006 
0,025

0,008 
0,027

–
0,001 
0,301

0,050 
0,430

IX
8,22 
8,71

87,8 
125,4

6,59 
9,61

0,008 
0,013

0,012 
0,025

–
0,004 
0,061

0,072 
0,301

X
8,12 
8,39

88,6 
120,6

6,94 
10,1

0,003 
0,010

0,005 
0,017

–
0,002 
0,021

0,115 
0,237

XI
7,95 
8,35

82,2 
111,5

7,90 
9,58

0 
0,014

0,004 
0,014

–
0,001 
0,031

0,036 
0,115

XII
8,10 
8,40

90,5 
116,9

8,29 
11,6

0,003 
0,014

0,008 
0,027

0,001 
0,006

0 
0,333

0,007 
0,825НА
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Ïðîäîâæåííÿ òàáë. 3.3 
Ð

³ê

Ø
àð

Ì
³ñ

ÿö
ü

ðÍ
, î

ä.
 ð

Í

Ð
îç

÷è
í

åí
è

é
 

êè
ñå

í
ü,

 %

Ð
îç

÷è
í

åí
è

é
 

êè
ñå

í
ü,

 ì
ã/

ë

Ì
³í

åð
àë

üí
è

é
 

ô
îñ

ô
îð

, ì
ãÐ

/ë

Ç
àã

àë
üí

è
é

 
ô

îñ
ô

îð
, ì

ãÐ
/ë

Í
³ò

ðè
òí

è
é

 
àç

îò
, 

ì
ãN

/ë

Í
³ò

ðà
òí

è
é

 
àç

îò
, ì

ãN
/ë

Ç
àã

àë
üí

è
é

 
àç

îò
, ì

ãN
/ë

20
05

Ï
ðè

äî
í

í
è

é
 (

8 
ì

)

IV
7,85 
8,36

84,9 
146,1

7,67 
13,2

0,006 
0,014

0,006 
0,023

–
0,226 
0,406

0,330 
0,925

V
8,06 
8,37

89,6 
113,6

7,78 
10,1

0,006 
0,008

0,014 
0,019

–
0,234 
0,460

0,373 
0,710

VI
8,11 
8,64

67,2 
124,3

5,57 
9,40

0,004 
0,007

0,006 
0,013

–
0,020 
0,331

0,065 
0,438

VII
8,26 
8,84

78,8 
109,9

5,93 
8,36

0,001 
0,011

0,004 
0,021

–
0,008 
0,218

0,022 
0,574

VIII
8,30 
8,70

73,4 
103,8

5,30 
7,90

0,006 
0,013

0,006 
0,040

–
0,004 
0,218

0,065 
0,861

IX
8,22 
8,68

80,6 
112,1

5,96 
8,44

0,007 
0,015

0,010 
0,027

–
0,003 
0,108

0,072 
0,230

X
8,21 
8,39

86,3 
115,5

6,71 
9,67

0,003 
0,008

0,005 
0,014

–
0,003 
0,017

0,086 
0,230

XI
8,10 
8,36

80,9 
100,5

7,55 
9,30

0 
0,007

0,003 
0,017

–
0,005 
0,020

0,043 
0,251

XII
8,13 
8,37

90,4 
118,5

8,31 
11,6

0,003 
0,011

0,008 
0,012

0 
0,003

0,002 
0,248

0,057 
0,911

20
06

Ï
îâ

åð
õí

åâ
è

é

I
8,03 
8,48

91,3 
116,6

9,71 
12,1

0,003 
0,011

0,004 
0,012

0 
0,003

0,005 
0,071

0,373 
1,513

II
7,88 
8,30

99,5 
116,8

10,7 
13,1

0 
0,004

0,003 
0,008

0 
0,001

0,007 
0,112

0,251 
0,581

III
7,78 
8,33

94,9 
117,9

8,15 
12,2

0 
0,001

0,003 
0,005

0 
0,001

0,001 
0,492

0,158 
2,475

IV
7,83 
8,44

92,7 
139,4

7,98 
12,5

0 
0,012

0,005 
0,013

0,001 
0,001

0,016 
0,527

0,932 
4,913

V
7,76 
8,31

94,5 
137,6

8,08 
11,5

0 
0,017

0,001 
0,018

0 
0,003

0,003 
0,324

0,294 
0,610

VI
8,02 
8,64

88,3 
144,8

6,53 
11,9

0 
0,003

0,003 
0,006

0,001 
0,009

0,003 
0,149

0,244 
1,026

VII
7,82 
8,29

82,7 
123,6

6,22 
9,18

0 
0,011

0,001 
0,014

0 
0,001

0,001 
0,012

0,165 
0,674

VIII
8,15 
8,57

89,9 
140,2

6,46 
10,2

0,001 
0,007

0,010 
0,023

0,001 
0,005

0,003 
0,023

0,194 
1,069

IX
7,85 
7,95

77,8 
127,7

6,03 
9,80

0 
0,011

0,005 
0,012

0 
0,002

0,001 
0,016

0,803 
1,062
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Ïðîäîâæåííÿ òàáë. 3.3 
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20
06

Ï
îâ

åð
õí

åâ
è

é X
7,84 
8,20

84,6 
117,0

7,03 
9,08

0 
0,019

0,008 
0,030

0 
0,206

0,001 
0,388

0,538 
1,973

XI
7,41 
8,15

78,7 
106,6

7,15 
9,63

0,003 
0,014

0,008 
0,023

0,001 
0,002

0,002 
0,012

0,172 
1,051

XII
7,03 
8,12

78,7 
132,1

7,42 
10,7

0,004 
0,014

0,009 
0,025

0,001 
0,032

0,001 
0,063

0,151 
0,581

Ï
ðè

äî
í

í
è

é
 (

8 
ì

)

I
8,11 
8,42

95,9 
122,0

9,52 
12,5

0,001 
0,004

0,003 
0,008

0 
0,002

0,041 
0,100

0,387 
0,653

II
7,96 
8,30

91,9 
117,5

9,80 
12,9

0 
0,003

0,001 
0,005

0 
0,001

0,001 
0,059

0,194 
0,595

III
7,81 
8,34

92,8 
116,5

8,59 
12,1

0 
0,001

0,001 
0,005

0 
0,011

0,001 
0,241

0,115 
1,650

IV
7,75 
8,16

86,9 
115,5

7,94 
10,5

0 
0,004

0,003 
0,008

0 
0,001

0,011 
0,189

0,108 
2,941

V
7,85 
8,26

90,5 
140,2

8,10 
11,7

0 
0,006

0,001 
0,019

0 
0,010

0,014 
0,125

0,301 
0,868

VI
7,84 
8,13

65,5 
132,5

4,95 
10,8

0 
0,003

0,001 
0,004

0 
0,006

0,003 
0,133

0,115 
0,746

VII
7,87 
8,24

76,7 
130,0

5,67 
9,69

0 
0,014

0,001 
0,014

0 
0,011

0,005 
0,041

0,186 
0,545

VIII
7,95 
8,75

80,7 
145,5

5,79 
10,9

0,001 
0,014

0,009 
0,026

0 
0,004

0,004 
0,027

0,230 
1,026

IX
7,80 
8,95

77,4 
125,7

5,98 
9,63

0,001 
0,021

0,008 
0,023

0,002 
0,030

0,004 
0,097

0,775 
1,313

X
7,91 
8,07

81,1 
109,6

6,57 
8,57

0 
0,007

0,004 
0,022

0 
0,038

0,002 
0,168

0,660 
1,291

XI
7,79 
8,15

79,4 
110,0

7,18 
10,2

0,001 
0,014

0,006 
0,025

0,001 
0,007

0,002 
0,025

0,201 
1,105

XII
7,25 
8,13

78,5 
137,6

7,31 
10,8

0,003 
0,008

0,009 
0,014

0,002 
0,005

0,003 
0,029

0,280 
0,617НА
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Çàê³í÷åííÿ òàáë. 3.3
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20
07

Ï
îâ

åð
õí

åâ
è

é

IV
8,06 
8,26

– –
0 

0,004
0,009 
0,017

0,001 
0,008

0,003 
0,029

1,212 
1,305

V
8,11 
8,53

– –
0,003 
0,005

0,005 
0,012

0,001 
0,004

0,001 
0,014

0,796 
1,341

VI
7,74 
8,33

– –
0 

0,005
0,006 
0,026

0,001 
0,006

0,002 
0,039

0,524 
0,983

VII
8,09 
8,29

– –
0 

0,004
0,003 
0,019

0,001 
0,004

0,002 
0,006

0,430 
0,811

VIII
7,79 
8,45

– –
0,003 
0,019

0,009 
0,021

0,001 
0,005

0,002 
0,007

0,710 
1,729

IX
8,10 
8,28

– –
0,004 
0,010

0,008 
0,014

0,001 
0,001

0,001 
0,003

0,072 
0,473

X
8,08 
8,44

– –
0 

0,132
0,010 
0,176

0,001 
0,002

0,001 
0,003

0,595 
1,420

XI
7,72 
8,17

– –
0 

0,025
0,006 
0,033

0,001 
0,015

0,001 
0,040

0,251 
0,932

XII
7,61 
7,88

– –
0,007 
0,016

0,014 
0,024

0,004 
0,014

0,006 
0,027

0,452 
0,603

Ï
ðè

äî
í

í
è

é
 (

8 
ì

)

IV
7,56 
8,05

– –
0 

0,004
0,009 
0,018

0,004 
0,018

0,003 
0,018

1,270 
1,406

V
7,83 
8,71

– –
0,001 
0,005

0,004 
0,013

0 
0,002

0,007 
0,041

0,717 
0,997

VI
7,55 
8,73

– –
0 

0,010
0,004 
0,013

0,001 
0,004

0,003 
0,020

0,481 
1,564

VII
7,64 
8,27

– –
0,001 
0,004

0,005 
0,036

0,001 
0,023

0,002 
0,004

0,373 
1,348

VIII
8,00 
8,48

– –
0,005 
0,026

0,009 
0,037

0,001 
0,003

0,001 
0,012

0,531 
1,420

IX
8,10 
8,32

– –
0,004 
0,010

0,009 
0,014

0 
0,007

0,001 
0,003

0,294 
0,595

X
8,00 
8,48

– –
0 

0,089
0,005 
0,126

0,001 
0,009

0,001 
0,003

0,344 
0,911

XI
7,75 
8,09

– –
0,010 
0,023

0,018 
0,028

0,002 
0,007

0,002 
0,024

0,402 
0,897

XII
7,46 
8,10

– –
0,005 
0,027

0,015 
0,033

0 
0,011

0,005 
0,019

0,395 
0,617
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Òàáëèöÿ 3.4 

Ñåðåäí³ çíà÷åííÿ ã³äðîõ³ì³÷íèõ ïàðàìåòð³â â ïðèáåðåæíèõ âîäàõ á³ëÿ î. Çì³¿íîãî 
ó 2003 –2007ðð. 

Ï
åð

³î
ä 

ñï
îñ

òå
ðå

-
æ

åí
ü

Ø
àð

ðÍ
, î

ä.
 ð

Í

Ð
îç

÷è
í

åí
è

é
 ê

è
-

ñå
í

ü,
 %

Ð
îç

÷è
í

åí
è

é
 ê

è
-

ñå
í

ü,
 ì

ã/
ë

Ô
îñ

ô
àò

è
, ì

ãÐ
/ë

Ç
àã

àë
üí

è
é

 
ô

îñ
ô

îð
, ì

ãÐ
/ë

Í
³ò

ðè
òè

, ì
ãN

/ë

Í
³ò

ðà
òè

, ì
ãN

/ë

Ç
àã

àë
üí

è
é

 à
çî

ò,
 

ì
ãN

/ë

V
–

IX
 

20
03

Ïîâåðõíå-
âèé

8,34 113,6 9,08 0,016 0,030 0,005 0,054 0,670

Ïðèäîííèé 8,15 76,4 7,57 0,017 0,028 0,010 0,068 0,510

V
I–

X
I 

20
04

Ïîâåðõíå-
âèé

8,42 96,8 7,97 0,006 0,019 – – 1,531

Ïðèäîííèé 
(8 ì)

8,34 91,2 7,61 0,005 0,019 – – 1,396

IV
–

X
II

 
20

05

Ïîâåðõíå-
âèé

8,38 104,8 8,60 0,009 0,014 0,003 0,128 0,311

Ïðèäîííèé 
(8 ì)

8,36 97,6 8,05 0,007 0,013 0,002 0,105 0,259

I–
X

II
 

20
06

Ïîâåðõíå-
âèé

8,11 107,0 9,16 0,005 0,009 0,006 0,063 0,849

Ïðèäîííèé 
(8 ì)

8,12 103,6 8,91 0,004 0,008 0,004 0,046 0,672

IV
–

X
II

 
20

07

Ïîâåðõíå-
âèé

8,55 – – 0,009 0,018 0,003 0,007 0,761

Ïðèäîííèé 
(8 ì)

8,56 – – 0,008 0,017 0,003 0,007 0,704

Â
çà

ãà
ë³

 ç
à 

âê
àç

àí
³ â

è
ù

å 
ï

åð
³î

äè
 

20
03

–
20

07
 ð

ð.
 

Ïîâåðõíå-
âèé

8,39 106,5 8,91 0,009 0,017 0,005 0,065 0,820

Ïðèäîííèé 8,36 99,5 8,48 0,008 0,016 0,006 0,057 0,696
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3.3. ÀÍÀË²Ç ÐÅÇÓËÜÒÀÒ²Â ÑÏÎÑÒÅÐÅÆÅÍÜ 

3.3.1. Âîäíåâèé ïîêàçíèê 

Àíàë³ç äàíèõ ñïîñòåðåæåíü çà âîäíåâèì ïîêàçíèêîì â ïîâåðõíåâèõ 
³ ïðèäîííèõ ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî (ðèñ. 3.1 òà 3.2) ïîêàçóþòü 
äîáðå âèðàæåíèé ñåçîííèé õ³ä ç ìàêñèìóìàìè âë³òêó–âîñåíè òà ì³í³-
ìóìàìè âçèìêó. Çíà÷åííÿ âîäíåâîãî ïîêàçíèêà çà ïåð³îä äîñë³äæåíü 
çì³íþâàëîñÿ ó äîñèòü øèðîêèõ ìåæàõ: â³ä 7,03 (10.12.2006 ð.) äî 8,86 
(16.09.2004 ð. òà 25.07.2005 ð.) ó ïîâåðõíåâîìó øàð³ âîäè òà â³ä 7,25 
(25.12.2006 ð.) äî 8,95 (5.09.2006 ð.) — ó ïðèäîííîìó. 

Ì³í³ìàëüí³ ñåðåäíüîì³ñÿ÷í³ çíà÷åííÿ âîäíåâîãî ïîêàçíèêà ó âîäàõ 
á³ëÿ îñòðîâà ó 2004 ð. ñïîñòåð³ãàëèñÿ â ëèñòîïàä³, ó 2005 ð. — ó êâ³òí³, ó 
2006 ð. — ó ëèñòîïàä³–ãðóäí³ ³ ó 2007 ð. — ó êâ³òí³ òà ëèñòîïàä³, à ìàêñè-
ìàëüí³ ñåðåäíüîì³ñÿ÷í³ çíà÷åííÿ — âë³òêó òà íà ïî÷àòêó îñåí³, ïî÷èíà-
þ÷è ç ÷åðâíÿ äî âåðåñíÿ — æîâòíÿ â óñ³ ðîêè ñïîñòåðåæåíü. 

Ïîð³âíÿííÿ îòðèìàíèõ íàìè ñåðåäíüîì³ñÿ÷íèõ çíà÷åíü ðÍ ç ³ñòî-
ðè÷íèìè äàíèìè ïîêàçàëî, ùî âîíè ïðàêòè÷íî ñï³âïàäàþòü ç äàíèìè 
çà 1986 –1997 ðð. äëÿ öüîãî ðàéîíó [6] ³ ç äàíèìè äëÿ ìîðñüêèõ âîä, ÿê³ 
íàâåäåíî â ðîáîò³ [11] äëÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ çà 
1977 –2001 ðð. 

Ïðè öüîìó íåîáõ³äíî â³äì³òèòè, ùî çà íàøèìè äàíèìè çà ïåð³îä 
ñïîñòåðåæåíü 2003 –2007 ðð. â ðàéîí³ î. Çì³¿íîãî ñïîñòåð³ãàâñÿ ñòàá³-
ëüíèé òðåíä çíèæåííÿ âîäíåâîãî ïîêàçíèêà ÿê â ïîâåðõíåâèõ, òàê ³ â 
ïðèäîííèõ øàðàõ âîäè. 

3.3.2. Ðîç÷èíåíèé êèñåíü 

Àíàë³ç äàíèõ ñïîñòåðåæåíü çà âì³ñòîì ðîç÷èíåíîãî êèñíþ â ïîâåðõ-
íåâèõ ³ ïðèäîííèõ ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî ïîêàçóº äîáðå âè-
ðàæåíèé ñåçîííèé õ³ä ç ìàêñèìóìàìè âçèìêó ³ ïîâåñí³ òà ì³í³ìóìàìè 
âë³òêó ³ âîñåíè. 

Êîíöåíòðàö³¿ ðîç÷èíåíîãî ó âîä³ êèñíþ çà ïåð³îä äîñë³äæåíü ó 2004 –
2006 ðð. íà ñòàíö³¿ “Ïðè÷àë” (ãëèáèíà á³ëÿ 8 ì) çì³íþâàëàñÿ ó äîñèòü 
øèðîêèõ ìåæàõ â³ä 6,00 ìã/ë (20.09.2004 ð.) äî 13,30 ìã/ë (22.04.2005 ð.) 
ó ïîâåðõíåâîìó øàð³ âîäè òà â³ä 5,30 ìã/ë (07.08.2005 ð.) äî 13,20 ìã/ë 
(22.04.2005 ð.) ó ïðèäîííîìó øàð³. 

Àëå ñïîñòåðåæåííÿ çà âì³ñòîì êèñíþ â ïðèäîííèõ øàðàõ âîäè íà ñòàí-
ö³ÿõ, ÿê³ ïåð³îäè÷íî ïðîâîäèëèñü íà â³äñòàí³ äî 150–200 ì â³ä îñòðîâà, 
(ãëèáèíè 20–25 ì) ïîêàçàëè, ùî ì³í³ìàëüí³ êîíöåíòðàö³¿ ðîç÷èíåíîãî 
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ó âîä³ êèñíþ çà ïåð³îäè äîñë³äæåíü (òàáë. 3.4) ó 2003 –2006 ðð. â ïðèáå-
ðåæíèõ âîäàõ á³ëÿ î. Çì³¿íîãî äîñÿãàëè âåëè÷èí: ó 2003 ð. — 3,10 ìã/ë 
(25.09.2003 ð.), ó 2004 ð. — 5,90 ìã/ë (10.08.2004 ð.), ó 2005 ð. — 2,10 ìã/ë 
(17.09.2005 ð.), ó 2006 ð. — 4,90 ìã/ë (15.05.2006 ð.). Òàê³ êîíöåíòðàö³¿ 
º õàðàêòåðíèìè äëÿ çîí äåô³öèòó êèñíþ. Òîáòî â çîí³ çàãàëüíî-çîî-
ëîã³÷íîãî çàêàçíèêà, â ÿêîìó îõîðîíÿþòüñÿ äîíí³ îðãàí³çìè, òàê³ ÿê 
÷åðâîíîêíèæí³ êðàáè, ïåð³îäè÷íî ñïîñòåð³ãàâñÿ äåô³öèò êèñíþ, ÿêèé 
ñóïðîâîäæóâàâñÿ çàìîðíèìè ÿâèùàìè, ùî áóëî ï³äòâåðäæåíî á³îëîã³÷-
íèìè ñïîñòåðåæåííÿìè. Öåé ôàêò âèìàãàº âïðîâàäæóâàòè ïîñò³éíó 
ñèñòåìó ñïîñòåðåæåíü çà êèñíåâèì ðåæèìîì ïðèäîííèõ øàð³â âîäè 
â ìîðñüê³é çîí³ çàãàëüíîäåðæàâíîãî çàãàëüíî-çîîëîã³÷íîãî çàêàçíèêà 
“Îñòð³â Çì³¿íèé”. 

Ïîð³âíÿííÿ îòðèìàíèõ íàìè ñåðåäíüîì³ñÿ÷íèõ êîíöåíòðàö³é ðîç-
÷èíåíîãî êèñíþ ç ³ñòîðè÷íèìè äàíèìè ïîêàçàëî, ùî âîíè ïðàêòè÷íî 
ñï³âïàäàþòü ç äàíèìè çà 1986 –1997 ðð. äëÿ öüîãî ðàéîíó [6] ³ ç äàíèìè 
äëÿ ìîðñüêèõ ïîâåðõíåâèõ âîä, ÿê³ íàâåäåí³ â ðîáîò³ [9] äëÿ ï³âí³÷íî-
çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ çà 1977 –2001 ðð., òà ç ñåðåäí³ìè äàíè-
ìè ïî ñåçîíàõ äëÿ öüîãî ðàéîíó çà 1963 –1985 ðð. [1]. 

3.3.3. Á³îãåíí³ ðå÷îâèíè 

Ôîñôàòè 

Àíàë³ç äàíèõ ñïîñòåðåæåíü çà âì³ñòîì ôîñôàò³â â ïîâåðõíåâèõ ³ 
ïðèäîííèõ ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî (ðèñ. 3. 5 ³ 3. 6) íå âèÿâèëè 
÷³ò êîãî ñåçîííîãî õîäó, õî÷à â ïåð³îäè ç ñåðïíÿ ïî ëèñòîïàä 2006 ð. ³ 
ç âåðåñíÿ ïî ãðóäåíü 2007 ð. ñïîñòåð³ãàëîñÿ ï³äâèùåííÿ êîíöåíòðàö³é 
ôîñôàò³â. 

Êîíöåíòðàö³¿ ôîñôàò³â â âîäí³é òîâù³ â ðàéîí³ î. Çì³¿íîãî íà ïðî-
òÿç³ âñüîãî ïåð³îäó äîñë³äæåíü çì³íþâàëèñÿ, â îñíîâíîìó, â ìåæàõ â³ä 0 
äî 20–25 ìêãÐ/ë. Àáñîëþòíèé ìàêñèìóì âì³ñòó ôîñôàò³â áóâ çàðåºñò-
ðîâàíèé á³ëÿ îñòðîâà 01.10.2007 ð. ³ ñêëàäàâ 132 ìêãÐ/ë ó ïîâåðõíåâîìó 
øàð³ òà 89 ìêãÐ/ë ó ïðèäîííîìó øàð³ âîäè íà ãëèáèí³ 8 ìåòð³â. 

Ïîð³âíÿííÿ ç ³ñòîðè÷íèìè äàíèìè çà 1973 –1985 ðð. [5] ïîêàçóº 
çìåíøåííÿ ñåðåäí³õ çíà÷åíü êîíöåíòðàö³é ôîñôàò³â ó 2003 –2007 ðð. 
â ðàéîí³ î. Çì³¿íîãî ïðèáëèçíî â 3 ðàçè, õî÷à ðàçîâ³ ï³äâèùåííÿ äî 
63 ³ 132 ìêãÐ/ë, ÿê³ ñïîñòåð³ãàëèñÿ 1 òà 5 æîâòíÿ 2007 ð., â³äïîâ³äíî, 
ñâ³ä÷àòü ïðî ³ñíóâàííÿ äæåðåë á³îãåííîãî çàáðóäíåííÿ ÷è òî íà îñòðî-
â³, ÷è òî â³ä ñóäåí, ÿê³ ï³äõîäÿòü äî îñòðîâó. Ö³ ôàêòè âèïðàâäîâóþòü 
íåîáõ³äí³ñòü âêëþ÷åííÿ â ïîñò³éíó ñèñòåìó ñïîñòåðåæåíü çà âì³ñòîì 
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æèâèëüíèõ ðå÷îâèí â ïðèáåðåæí³é åêîñèñòåì³ î. Çì³¿íîãî, òîáòî â 
ìîðñüê³é ÷àñòèí³ ³ñíóþ÷îãî çàãàëüíîäåðæàâíîãî çàãàëüíî-çîîëîã³÷-
íîãî çàêàçíèêà. 

Çàãàëüíèé ôîñôîð 

Àíàë³ç ïðåäñòàâëåíèõ íà ðèñ. 3.7 ³ 3.8 ðåçóëüòàò³â ñïîñòåðåæåíü çà 
âì³ñòîì çàãàëüíîãî ôîñôîðó ó ïîâåðõíåâèõ ³ ïðèäîííèõ âîäàõ á³ëÿ 
î. Çì³¿íîãî ó 2004 –2007 ðð. ïîêàçàâ, ùî êîíöåíòðàö³¿ çàãàëüíîãî ôî-
ñôîðó çì³íþâàëèñü ó ìåæàõ â³ä 1 (0.05.2006, 5.07.2006, 15.07.2006 ð.) 
äî 176 ìêãÐ/ë (01.10.2007 ð.) ó ïîâåðõíåâîìó øàð³ òà â³ä 1 (28.02.2006, 
25.03.2006, 5.05.2006, 10.06.2006 ð.) äî 126 ìêãÐ/ë (01.10.2007 ð.) — ó 
ïðèäîííîìó øàð³ âîäè. 

Ì³í³ìàëüí³ òà ìàêñèìàëüí³ çíà÷åííÿ êîíöåíòðàö³¿ çàãàëüíî-
ãî ôîñôîðó çà âåñü ïåð³îä äîñë³äæåíü (òàáë. 3.3) ó 2004 –2007 ðð. â 
ïðèáåðåæíèõ âîäàõ á³ëÿ î. Çì³¿íîãî áóëè íàñòóïíèìè: ó 2004 ð. — 
3 ìêãP/ë (15.09.2004 ð.) òà 90 ìêãP/ë (25.08.2004 ð.), ó 2005 ð. — 3 ìêãP/ë 
(25.11.2005 ð.) ³ 53 ìêãP/ë (20.07.2005 ð.), ó 2006 ð. — 1 ìêãP/ë (äåê³ëüêà 
âèïàäê³â) òà 30 ìãP/ë (25.10.2006 ð.), ó 2007 ð. — 3 ìêãP/ë (10.07.2007 ð.) 
òà 176 ìêãP/ë (01.10.2007 ð.), â³äïîâ³äíî. 

Ñåçîííà äèíàì³êà êîíöåíòðàö³é çàãàëüíîãî ôîñôîðó ïîä³áíà äè-
íàì³ö³ êîíöåíòðàö³é ôîñôàò³â. Ïîð³âíÿííÿ ç ³ñòîðè÷íèìè äàíèìè 
çà 1973 –1985 ðð. [5] ïîêàçàëî, ùî ó 2003 –2007 ðð. ñåðåäíüîì³ñÿ÷í³ 
êîíöåí òðàö³¿ çàãàëüíîãî ôîñôîðó çíà÷íî çìåíøèëèñü. 

Í³òðèòè 

Àíàë³ç îòðèìàíèõ äàíèõ ùîäî âì³ñòó í³òðèò³â â ïîâåðõíåâîìó òà 
ïðèäîííîìó øàðàõ âîäè íà ñòàíö³¿ “Ïðè÷àë” (ðèñ. 3.9 ³ 3.10) ïîêàçàâ, 
ùî ìåæ³ çì³í êîíöåíòðàö³é í³òðèò³â áóëè â³ä 0 (áàãàòî âèïàäê³â ó ñ³÷-
í³–êâ³òí³ 2006 ð. òà ó âåðåñí³ 2007 ð.) äî 207 ìêãN/ë (10.10.2006 ð.) â 
ïîâåðõíåâîìó øàð³ òà â³ä 0 (áàãàòî âèïàäê³â ó ñ³÷í³–êâ³òí³ 2006 ð. òà 
ó âåðåñí³ 2007 ð.) äî 38 ìêãN/ë (15.10.2006 ð.) ó ïðèäîííîìó øàð³ íà 
ãëèáèí³ 8 ìåòð³â. 

Ïî ðîêàõ ì³í³ìàëüí³ òà ìàêñèìàëüí³ çíà÷åííÿ êîíöåíòðàö³¿ í³òðèò-
íîãî àçîòó ó ïîâåðõíåâèõ øàðàõ âîäè çà ïåð³îäè äîñë³äæåíü (òàáë. 3.3) 
ó ïðèáåðåæíèõ âîäàõ á³ëÿ î. Çì³¿íîãî (ðèñ. 2.2 ó ãëàâ³ 2) ñïîñòåð³ãà-
ëèñÿ íàñòóïí³: ó 2003 ð. — 0 ìêãN/ë (äåê³ëüêà âèïàäê³â) ³ 66 ìêãN/ë 
(02.07.2003 ð.), ó 2006 ð. — 0 ìêãN/ë (äåê³ëüêà âèïàäê³â) ³ 207 ìêãN/ë 
(10.10.2006 ð.), ó 2007 ð. — 0 ìêãN/ë (äåê³ëüêà âèïàäê³â) ³ 23 ìêãN/ë 
(15.07.2007 ð.), â³äïîâ³äíî. 
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Çà äàíèìè ðåçóëüòàò³â íàøèõ ñïîñòåðåæåíü ìîæíà çðîáèòè âèñíî-
âîê, ùî ÷³òêî¿ ñåçîííî¿ äèíàì³êè âèÿâèòè íå âäàëîñÿ, õî÷à äëÿ ïðè-
äîííîãî øàðó ñïîñòåð³ãàºòüñÿ á³ëüøà äèíàì³êà êîíöåíòðàö³é í³òðèò³â 
íà ïðîòÿç³ âñüîãî ðîêó. Ïðè öüîìó íåîáõ³äíî â³äì³òèòè, ùî âñ³ ìàêñè-
ìàëüí³ êîíöåíòðàö³¿ í³òðèò³â çàô³êñîâàí³ âîñåíè, ÿê íà ïîâåðõí³, òàê ³ 
ó ïðèäîííîìó øàð³ âîäè. Ùî ñòîñóºòüñÿ ì³í³ìàëüíèõ çíà÷åíü êîíöåí-
òðàö³é í³òðèò³â, òî ÿê ó òåïëèé, òàê ³ â õîëîäíèé ïåð³îäè ðîêó ñïîñòåð³-
ãàëèñÿ âèïàäêè, êîëè êîíöåíòðàö³¿ í³òðèò³â áóëè íèæ÷èìè çà ïîðîãîâ³ 
çíà÷åííÿ ìåòîäó âèçíà÷åííÿ. Ñåðåäíüîì³ñÿ÷í³ êîíöåíòðàö³¿ í³òðèò³â 
(òàáë. 3.2) ïðàêòè÷íî ñï³âïàäàþòü ç ñåðåäíüîð³÷íèìè ³ñòîðè÷íèìè äà-
íèìè äëÿ 1981–1985 ðð., ùî íàâåäåí³ ó ðîáîò³ [1]. 

Í³òðàòè 

Àíàë³ç ïðåäñòàâëåíèõ íà ðèñ. 3.11 ³ 3.12 ðåçóëüòàò³â ñïîñòåðåæåíü çà 
êîíöåíòðàö³ÿìè í³òðàò³â ó ïîâåðõíåâîìó òà ïðèäîííîìó øàðàõ âîäè 
ïîêàçàâ, ùî âîíè çì³íþþòüñÿ â ìåæàõ â³ä 0 äî 617 ìêãN/ë â ïîâåðõíå-
âîìó øàð³ òà â³ä 0 äî 461 ìêãN/ë ó ïðèäîííîìó øàð³ âîäè íà ãëèáèí³ 
8 ìåòð³â. 

Ïî ðîêàõ ìàêñèìàëüí³ çíà÷åííÿ êîíöåíòðàö³¿ í³òðàò³â ó ïðèáåðåæ-
íèõ âîäàõ î. Çì³¿íîãî çà ïåð³îäè äîñë³äæåíü (òàáë. 3.4) ðîçïîä³ëÿþòü-
ñÿ íàñòóïíèì ÷èíîì: ó 2003 ð. — 330 ìêãN/ë (29.05.2003 ð.), ó 2005 ð. 
617 ìêãN/ë (17.04.2005 ð.), ó 2006 ð. — 527 ìêãN/ë (05.04.2006 ð.), ó 
2007 ð. — 41 ìêãN/ë (06.05.2007 ð.). 

Ñåçîííèé õ³ä í³òðàòíîãî àçîòó ó 2005 ³ 2006 ðð. ìàâ ÷³òêî âèðàæåíèé 
õàðàêòåð: ìàêñèìóìè — íàâåñí³ òà íà ïî÷àòêó ë³òà, ì³í³ìóìè — âîñå-
íè òà íà ïî÷àòêó çèìè. Íà ïðîòÿç³ 2007 ð. êîíöåíòðàö³¿ í³òðàò³â çíà÷íî 
çìåíøèëèñü ó ïîð³âíÿíí³ ç ìèíóëèìè ðîêàìè. Òàêîæ íåîáõ³äíî â³äì³-
òèòè, ùî ó ïîâåðõíåâèõ øàðàõ âîäè êîíöåíòðàö³¿ í³òðàò³â ïðàêòè÷íî ó 
âñ³ ñåçîíè áóëè ó 1,5–2 ðàçè âèùèìè, í³æ ó ïðèäîííèõ øàðàõ âîäè. 

Çà âåñü ïåð³îä ñïîñòåðåæåíü â³äì³÷àëîñÿ ïîñòóïîâå çìåíøåííÿ êîí-
öåíòðàö³é í³òðàò³â â ïðèáåðåæíèõ âîäàõ á³ëÿ îñòðîâà, ÿê ó ïîâåðõíå-
âèõ, òà ³ â ïðèäîííèõ øàðàõ âîäè. Ïðè öüîìó êîíöåíòðàö³¿ í³òðàò³â, 
ÿê³ ðåºñòðóâàëèñÿ ó 2005 ð., çíà÷íî ïåðåâèùóâàëè ³ñòîðè÷í³ äàí³ 1970 –
1980 ðð. äëÿ öüîãî ðàéîíó [1, 5]. Ïðè÷èíîþ òàêèõ âèñîêèõ êîíöåíò-
ðàö³é, íà íàøó äóìêó, ìîæå áóòè àáî çàáðóäíåííÿ ïðèáåðåæíèõ âîä ç 
äæåðåë íà îñòðîâ³, àáî âïëèâ ð³÷êîâîãî ñòîêó, ç ÿêèì âèíîñèòüñÿ áàãàòî 
á³îãåííèõ ðå÷îâèí. 

Ñë³ä â³äì³òèòè, ùî êîíöåíòðàö³¿ í³òðàò³â ó 2006 –2007 ðð. áóëè çíà-
÷íî ìåíøèìè, í³æ ó 2005 ð., à ñåðåäí³ êîíöåíòðàö³¿ í³òðàò³â ó 2007 ð. 
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áóëè áëèçüêèìè äî ñåðåäíüî áàãàòîð³÷íèõ çíà÷åíü 1986 –1987 ðð. äëÿ 
ðàéîíó, ùî äîñë³äæóºòüñÿ [6]. 

Àçîò çàãàëüíèé 

Àíàë³ç ðîçïîä³ëó êîíöåíòðàö³¿ çàãàëüíîãî àçîòó â ïîâåðõíå-
âèõ ³ ïðèäîííèõ øàðàõ âîäè íà ñòàíö³¿ “Ïðè÷àë” á³ëÿ î. Çì³¿íîãî ó 
2004 –2007 ðð. (ðèñ. 3.13 ³ 3.14) ïîêàçàâ, ùî âîíè çì³íþâàëèñÿ â ìå-
æàõ â³ä 7 (15.12.2005 ð.) äî ìàêñèìàëüíî¿ êîíöåíòðàö³¿ 4900  ìêãN/ë 
(20.04.2006 ð.) ó ïîâåðõíåâîìó øàð³ òà â³ä 22 (15.07.2005 ð.) äî 
3500 ìêãN/ë ó ïðèäîííîìó øàð³ âîäè íà ãëèáèí³ á³ëÿ 8 ìåòð³â. 

Ïî ðîêàõ ì³í³ìàëüí³ òà ìàêñèìàëüí³ çíà÷åííÿ êîíöåíòðàö³¿ çàãà-
ëüíîãî àçîòó ðîçïîä³ëÿëèñÿ íàñòóïíèì ÷èíîì: ó 2003 ð. — 51 ìêãN/ë 
(02.07.2003 ð.) ³ 1800 ìêãN/ë (29.06.2003 ð.), ó 2004 ð. — 280 ìêãN/ë 
(10.08.2004 ð.) ³ 3900 ìêãN/ë (15.11.2004 ð.), ó 2005 ð. — 7 ìêãN/ë 
(15.12.2005 ð.) ³ 1400 ìêãN/ë (20.07.2005 ð.), ó 2006 ð. — 110 ìêãN/ë 
(20.04.2006 ð.) ³ 4900 ìêãN/ë (20.04.2006 ð.), ó 2007 ð. — 72 ìêãN/ë 
(21.09.2007 ð.) ³ 1730 ìêãN/ë (25.08.2007 ð.), â³äïîâ³äíî. 

Ñòàá³ëüíîãî ñåçîííîãî õîäó çà 2004 –2007 ðð. íå âèÿâëåíî, õî÷à âåñíîþ 
ïðàêòè÷íî êîæíîãî ðîêó, êð³ì 2007 ð., ñïîñòåð³ãàëèñÿ ð³çê³ ï³äâèùåííÿ 
êîíöåíòðàö³¿ í³òðàò³â ó ïîâåðõíåâîìó øàð³ âîäè. Ì³í³ìàëüí³ êîíöåíòðà-
ö³¿ çâè÷àéíî ñïîñòåð³ãàëèñÿ â ê³íö³ ë³òà — íà ïî÷àòêó îñåí³. Ó ñåçîííîìó 
õîä³ çàãàëüíîãî àçîòó ìàêñèìóì ñïîñòåð³ãàºòüñÿ íàâåñí³, à ì³í³ìóì âîñåíè. 
Òàê ñàìî, ÿê ³ äëÿ í³òðàò³â, â³äì³÷àºòüñÿ ôàêò çíà÷íî âèùèõ êîíöåíòðàö³é 
çàãàëüíîãî àçîòó â ìîðñüêèõ âîäàõ á³ëÿ î. Çì³¿íîãî ó 2004 ð. ó ïîð³âíÿíí³ ç 
2005 –2007 ðð., â ÿê³ ñïîñòåð³ãàëîñÿ ¿õ çìåíøåííÿ ó äåê³ëüêà ðàç³â. 

Ö³êàâèì º ôàêò çíà÷íîãî ï³äâèùåííÿ êîíöåíòðàö³¿ óñ³õ á³îãåííèõ 
ðå÷îâèí ó ëèïí³ 2005 ð., êîëè îäíî÷àñíî ñïîñòåð³ãàëîñÿ çíà÷íå çíè-
æåííÿ ñîëîíîñò³ ïîâåðõíåâîãî øàðó âîäè òà çíà÷íå çìåíøåííÿ ïðî-
çîðîñò³ âîäè (äèâ. ðîçä³ë 2 ö³º¿ ìîíîãðàô³¿). Òîáòî â äàíîìó âèïàäêó 
ìîæíà ç âèñîêîþ â³ðîã³äí³ñòþ ñòâåðäæóâàòè, ùî íà çá³ëüøåííÿ âì³ñòó 
á³îãåííèõ ðå÷îâèí ó ëèïí³ 2005 ð. â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî ãî-
ëîâíèì ÷èíîì âïëèâàëè îïð³ñíåí³ ð³÷êîâ³ âîäè Äóíàþ. 

3.4. ÂÈÑÍÎÂÊÈ 

Íà çàê³í÷åííÿ ìîæíà çðîáèòè íàñòóïí³ âèñíîâêè: 
1. Ðåçóëüòàòè ñïîñòåðåæåíü çà òàêèìè ã³äðîõ³ì³÷íèìè ïîêàçíèêàìè, 

ÿê âîäíåâèé ïîêàçíèê, ðîç÷èíåíèé êèñåíü òà ñîëîí³ñòü, ïîêàçàëè ³ñ-
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íóâàííÿ ñåçîííèõ çì³í, ÿê³ îáóìîâëåí³, íàñàìïåðåä, öèêë³÷í³ñòþ ïðè-
ðîäíèõ ìîðñüêèõ ïðîöåñ³â ³ àäâåêö³ºþ îïð³ñíåíèõ âîä Äóíàþ. Ñåðåä-
í³ çíà÷åííÿ ³ ìåæè êîëèâàíü âèùåçãàäàíèõ ã³äðîõ³ì³÷íèõ ïîêàçíèê³â 
ïðàêòè÷íî ñï³âïàäàþòü ç ë³òåðàòóðíèìè äàíèìè ìèíóëèõ ðîê³â. 

2. Ðåçóëüòàòè ñïîñòåðåæåíü çà á³îãåííèìè ðå÷îâèíàìè ïîêàçàëè 
äóæå âåëèêèé ä³àïàçîí çì³í ¿õ êîíöåíòðàö³é, àëå ïðàêòè÷íó â³äñóòí³ñòü 
ñòàá³ëüíîãî ñåçîííîãî õîäó, òîáòî çíà÷íî ìåíøó çàëåæí³ñòü âì³ñòó ñïî-
ëóê àçîòó ³ ôîñôîðó â³ä ïðèðîäíèõ ïðîöåñ³â. Ð³çê³ ï³äéîìè çíà÷åíü êîí-
öåíòðàö³é, ùî ñïîñòåð³ãàëèñÿ, îáóìîâëåí³, íà íàøó äóìêó, â îñíîâíîìó 
âïëèâîì àíòðîïîãåííî¿ ä³ÿëüíîñò³ íà îñòðîâ³ òà àäâåêö³ºþ îïð³ñíåíèõ 
âîäíèõ ìàñ, ÿê³ ïîñòóïàþòü â ðàéîí î. Çì³¿íîãî ç ð³÷êîâèì ñòîêîì Äó-
íàþ. Ïðè öüîìó â³äì³÷åíî çìåíøåííÿ ñåðåäí³õ êîíöåíòðàö³é ôîñôàò³â 
çà îñòàíí³ 20 ðîê³â ó 3–4 ðàçè, õî÷à çíà÷åííÿ êîíöåíòðàö³é ñïîëóê àçî-
òó ïðàêòè÷íî íå çì³íèëèñü. Ì³í³ìóìè êîíöåíòðàö³é á³îãåííèõ ñïîëóê, 
ÿê³ ñïîñòåð³ãàëèñü â âåñíÿíî-îñ³íí³ ïåð³îäè, ïîâ’ÿçàí³, íàñàìïåðåä, ç 
ðîçâèòêîì ïðîöåñ³â ïåðâèííî¿ ïðîäóêö³¿ îðãàí³÷íî¿ ðå÷îâèíè â ïðîöå-
ñ³ ôîòîñèíòåçó. 
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Ðîçä³ë 4 

Ã²ÄÐÎÁ²ÎËÎÃ²×Í² ÄÎÑË²ÄÆÅÍÍß 

Ñèñòåìí³ äîñë³äæåííÿ ñòàíó åêîñèñòåìè ïðèáåðåæíèõ äî î. Çì³¿-
íîãî âîä ×îðíîãî ìîðÿ íåìîæëèâî ïðîâåñòè áåç äåòàëüíîãî âèâ÷åííÿ 
ñôîðìîâàíîãî ïðèîñòð³âíîãî ìîðñüêîãî á³îöåíîçó. 

Äëÿ îö³íêè éîãî ñòàíó íà ïðîòÿç³ 2003 –2007 ðð. íàóêîâöÿìè óí³âåð-
ñèòåòó ïðîâîäèëèñü ñïîñòåðåæåííÿ çà òàêèìè îñíîâíèìè ñêëàäîâèìè 
á³îöåíîçó, ÿê áàêòåð³îïëàíêòîí, ô³òîïëàíêòîí, áåíòîñ, âîäîðîñò³-ìàê-
ðîô³òè òà ³õò³îôàóíà. 

Ìàë³ ðîçì³ðè ñàìîãî îñòðîâà ³ ïðèëåãëî¿ äî íüîãî ïðèáåðåæíî¿ çîíè 
âèçíà÷àþòü çíà÷íó óðàçëèâ³ñòü ïðèáåðåæíî¿ ìîðñüêî¿ åêîñèñòåìè, 
îñîáëèâî â óìîâàõ ìàñøòàáíîãî ãîñïîäàðñüêîãî îñâîºííÿ î. Çì³¿íîãî 
³ ïðèëåãëîãî øåëüôó. Ïðè íåðåãóëüîâàíîìó âïëèâ³ ³ñíóþ÷à ïðèðîäíà 
ð³âíîâàãà ìîæå áóòè øâèäêî çðóéíîâàíà, ³ óí³êàëüíà åêîñèñòåìà ìîæå 
áóòè áåçïîâîðîòíî çàãóáëåíà. 

Íàéá³ëüø àêòóàëüíèì çàâäàííÿì áóëî âèçíà÷åííÿ ìàñøòàá³â îêðåìî-
ãî íåãàòèâíîãî âïëèâó ïðèðîäíèõ ³ àíòðîïîãåííèõ ôàêòîð³â íà îñíîâ í³ 
ñêëàäîâ³ åêîñèñòåìè ïðèáåðåæíèõ âîä. Çà íàøîþ äóìêîþ, íàéá³ëüø âðà-
çëèâèìè ëàíêàìè åêîñèñòåìè º áåíòîñ, ³õò³îôàóíà ³ âîäîðîñò³-ìàêðîô³òè 
ïðèáåðåæíèõ âîä. Ìîâà ìîæå éòè ïðî íåêîíòðîëüîâàíèé âèëîâ ðèáè ³ 
ìîëþñê³â âíàñë³äîê çá³ëüøåííÿ ê³ëüêîñò³ â³äâ³äóâà÷³â îñòðîâà, çá³ëüøåí-
íÿ ñêèä³â çàáðóäíåííÿ â ïðèáåðåæí³ âîäè, çá³ëüøåííÿ ôàêòîðó çàíåïî-
êîºííÿ äëÿ ÷åðâîíîêíèæíèõ âèä³â ã³äðîôàóíè ³ ò. ³í. Âèâ÷åííÿ íàñë³äê³â 
àíòðîïîãåííîãî âïëèâó îêðåìèõ âèä³â ãîñïîäàð÷î¿ ä³ÿëüíîñò³ íåìîæëèâî 
áåç çíàííÿ ñó÷àñíîãî ñòàíó ïðèðîäíîãî óí³êàëüíîãî á³îöåíîçó. 

Â íèæ÷åíàâåäåíèõ ðîçä³ëàõ ðîçãëÿíóò³ ðåçóëüòàòè äîñë³äæåíü îñ-
íîâíèõ ñêëàäîâèõ á³îöåíîçó ïðèáåðåæíî¿ ìîðñüêî¿ åêîñèñòåìè á³ëÿ 
î. Çì³¿íîãî. 

4.1. ÁÀÊÒÅÐ²ÎÏËÀÍÊÒÎÍ 

Áàêòåð³îïëàíêòîí — öå âàæëèâèé ïîêàçíèê òðîôíîñò³ òà åêîëîã³÷-
íîãî ñòàíó ìîðñüêèõ âîä. Ì³êðîá³îëîã³÷í³ äîñë³äæåííÿ â ×îðíîìó ìîð³ 
ïî÷àëèñÿ ùå íàïðèê³íö³ 19-ãî ñòîë³òòÿ [1, 3], àëå âîíè íîñèëè åï³çî-
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äè÷íèé õàðàêòåð, ³ ëèøå ç 1932 ð. ðîçïî÷àëîñÿ ñèñòåìàòè÷íå âèâ÷åííÿ 
ì³êðîáíîãî æèòòÿ ×îðíîãî ìîðÿ. Â öåé ïåð³îä áóëî ç³áðàíî ïåðø³ äàí³ 
ïðî ê³ëüê³ñòü ì³êðîîðãàí³çì³â, ùî âðàõîâóþòüñÿ ìåòîäîì ïðÿìîãî ë³-
÷åííÿ íà ìåìáðàííèõ óëüòðàô³ëüòðàõ [9]. 

Ïðîòÿãîì íàñòóïíèõ äåñÿòèð³÷ øèðîê³ äîñë³äæåííÿ ÷îðíîìîðñü-
êî¿ ì³êðîôëîðè ïðîâîäèëèñÿ À. Å. Êðèññîì ç³ ñï³âðîá³òíèêàìè [10], 
Ì. Í. Ëåáåäºâîþ [11], Þ. ². Ñîðîê³íèì [15], â ðåçóëüòàò³ ÿêèõ îäåð-
æàíî ê³ëüê³ñí³ òà ÿê³ñí³ õàðàêòåðèñòèêè, à òàêîæ âèâ÷åíî ôóíêö³îíó-
âàííÿ ÿê îêðåìèõ ãðóï ì³êðîîðãàí³çì³â, òàê ³ áàêòåð³àëüíî¿ ñï³ëüíîòè 
â ö³ëîìó. 

Çíà÷íèé âêëàä äî âèâ÷åííÿ áàêòåð³îïëàíêòîíó òà ã³ïîíåéñòîíó ×îð-
íîãî ìîðÿ âíåñëè ðîáîòè À. Â. Öèáàíü [17], ïðèñâÿ÷åí³ åêîëîã³÷íèì 
îñîáëèâîñòÿì ðîçïîâñþäæåííÿ áàêòåð³àëüíîãî íàñåëåííÿ ï³âí³÷íî-
çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ. Ö³ äîñë³äæåííÿ, ïðîâåäåí³ â 60-ò³ ðð. 
ìèíóëîãî ñòîë³òòÿ, ïîêàçàëè âåëè÷åçíèé âïëèâ íà ñòóï³íü ðîçâèòêó áàê-
òåð³àëüíîãî æèòòÿ ð³÷êîâîãî ñòîêó, ùî íåñå çàâèñëó òà ðîç÷èíåíó îðãà-
í³÷íó ðå÷îâèíó ³ á³îãåíí³ åëåìåíòè. Çàãàëüíå ÷èñëî áàêòåð³é â ðàéîíàõ, 
ïðèëåãëèõ äî ãèðë Äóíàþ, Äí³ñòðà ³ Äí³ïðà, ïðîòÿãîì âñ³õ ñåçîí³â ðîêó 
áóëî â 5–10 ðàç³â á³ëüøå, í³æ ó â³äêðèò³é ÷àñòèí³ ìîðÿ òà ïðèáåðåæíèõ 
âîäàõ [17]. 

Ïî÷èíàþ÷è ç 70-õ ðð. ìèíóëîãî ñòîë³òòÿ ïðîäîâæåííÿ ðîá³ò â öüîìó 
íàïðÿìêó çä³éñíþâàëîñÿ àâòîðàìè ïðåäñòàâëåíîãî ðîçä³ëó [2, 4, 12, 16]. 
Ïðîâåäåí³ äîñë³äæåííÿ ïîêàçàëè, ùî äî ñåðåäèíè 1990-õ ðð., êîëè â³ä-
áóâàëèñÿ ïðîöåñè ³íòåíñèâíî¿ åâòðîô³êàö³¿ ìîðñüêî¿ àêâàòîð³¿, ÷èñåëü-
í³ñòü áàêòåð³é ó âñ³é ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíîãî ìîðÿ ïîñò³éíî 
çðîñòàëà. Óçàãàëüíåí³ ìàòåð³àëè çà öåé ïåð³îä õàðàêòåðèçóþòü ñåçîííó 
äèíàì³êó ³ âïëèâ ð³çíèõ àá³îòè÷íèõ ôàêòîð³â íà ÷èñåëüí³ñòü áàêòåð³î-
ïëàíêòîíó [5, 16, 18–21]. Íà æàëü, íàïðèê³íö³ ìèíóëîãî ñòîð³÷÷ÿ ïðî-
òÿãîì ï’ÿòè ðîê³â ñïîñòåðåæåííÿ çà áàêòåð³îïëàíêòîíîì ï³âí³÷íî-çàõ³ä-
íî¿ ÷àñòèíè ×îðíîãî ìîðÿ íå â³äáóâàëèñÿ. Òîìó íàäòî àêòóàëüíèì áóëî 
ïîíîâëåííÿ âèâ÷åííÿ ê³ëüê³ñíèõ õàðàêòåðèñòèê áàêòåð³é ïðèäóíàéñü-
êîãî ðàéîíó ìîðÿ, ùî â³äáóëîñÿ íà ïî÷àòêó ÕÕ² ñòîð³÷÷ÿ ó ðàìêàõ íàó-
êîâî-äîñë³äíî¿ òåìàòèêè ÎÍÓ ³ì. ². ². Ìå÷íèêîâà [6–8]. Ö³ äîñë³äæåí-
íÿ òðèâàþòü äîòåïåð ó ðåã³îíàëüíîìó öåíòð³ ³íòåãðîâàíîãî ìîí³òîðèíãó 
ÎÍÓ ³ì. ². ². Ìå÷íèêîâà â³äïîâ³äíî äî ïðîãðàìè êîìïëåêñíîãî åêîëîã³÷-
íîãî ìîí³òîðèíãó ìîðñüêèõ âîä â ðàéîí³ î. Çì³¿íîãî. 

Ìåòîþ íàøèõ äîñë³äæåíü º âèçíà÷åííÿ ñó÷àñíîãî ñòàíó áàêòåð³î-
ïëàíêòîíó, éîãî ñåçîííèõ ³ ïðîñòîðîâèõ êîëèâàíü òà âèÿâëåííÿ çì³í, 
ùî â³äáóëèñÿ çà îñòàíí³ äåñÿòèë³òòÿ. 

НА
УК
ОВ
А БІ

БЛ
ІО
ТЕ
КА

 О
НУ

 ім
. І.
І. М

ЕЧ
НИ
КО
ВА



104 Îñòð³â Çì³¿íèé

4.1.1. Ìàòåð³àëè òà ìåòîäè äîñë³äæåíü

Ìàòåð³àëîì äëÿ àíàë³çó ïîñëóæèëè äàí³ ñèñòåìàòè÷íèõ ñïîñòåðå-
æåíü â 2004 — 2007 ðð. íà íàóêîâî-äîñë³äí³é ñòàíö³¿ “Îñòð³â Çì³¿íèé” 
òà ðåçóëüòàòè ÷îòèðüîõ åêñïåäèö³é, ùî ïðîõîäèëè â òðàâí³, ÷åðâí³-
ëèïí³, ñåðïí³ òà âåðåñí³ 2003 ð. íà äîñë³äíèöüêîìó ñóäí³ “Öèêëîí”. 
Ïðîòÿãîì ï’ÿòè ðîê³â áóëî âèêîíàíî 650 âèì³ðþâàíü ÷èñåëüíîñò³ 
áàêòåð³î ïëàíêòîíó ïîâåðõíåâèõ òà ïðèäîííèõ âîä. Íà ñòàö³îíàðí³é 
ñòàíö³¿ î. Çì³¿íèé ïðîáè â³äáèðàëèñÿ ðåãóëÿðíî ç ³íòåðâàëîì 5 ä³á ç 
ïîâåðõíåâîãî òà ïðèäîííîãî (ãëèáèíà 8 ì) ãîðèçîíò³â. Ìîðñüêó âîäó 
îá’ºìîì 5–10 ìë ô³ëüòðóâàëè ÷åðåç ìåìáðàííèé ô³ëüòð ç ä³àìåòðîì 
ï³ð 0,2 ìêì. Îáë³ê ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó ïðîâîäèëè ìåòîäîì 
ì³êðîñêîï³þâàííÿ ïî Ðàçóìîâó [13] ïðè çá³ëüøåíí³ 1200 íà ì³êðîñêî-
ï³ Olympus BH-2.  

4.1.2. Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ 

Çà ïåð³îä äîñë³äæåíü á³ëÿ î. Çì³¿íîãî ä³àïàçîí çì³í ÷èñåëüíîñò³ áàê-
òåð³îïëàíêòîíó â ïîâåðõíåâîìó øàð³ âîä ñêëàäàâ (0,16...3,65)∙106 êë/ìë, 
à â ïðèäîííîìó øàð³ (0,25...1,51)∙106 êë/ìë, ùî º õàðàêòåðíèì äëÿ ìå-
çîòðîôíèõ òà åâòðîôíèõ ìîðñüêèõ âîä (ðèñ. 4.1.1). Â ñåðåäíüîìó âì³ñò 
áàêòåð³é íà ïîâåðõí³ áóâ â 1,2 ðàçè á³ëüøå, í³æ íà ãëèáèí³ 8 ì, ùî, â³-
ðîã³äí³øå âñüîãî, îáóìîâëåíî ã³äðîëîãî-ã³äðîõ³ì³÷íèìè óìîâàìè ñåðå-
äîâèùà (òàáë. 4.1.1). Â ñ³÷í³ — áåðåçí³ áàêòåð³¿ ðîçïîä³ëÿëèñÿ ïî âñ³é 
âîäí³é òîâù³ ïîð³âíÿíî ð³âíîì³ðíî, àëå ïî÷èíàþ÷è ç êâ³òíÿ, êîëè ïðî-
ÿâèëàñÿ òåìïåðàòóðíà ñòðàòèô³êàö³ÿ, ç’ÿâèëèñÿ â³äì³ííîñò³, ÿê³ äîñÿ-
ãàëè ìàêñèìàëüíèõ ãðàä³ºíò³â â òðàâí³ — ëèïí³. Â ñåðïí³, ïðè ïîâíîìó 
ïðîãð³â³ âîäíî¿ òîâù³, ð³çíèöÿ ì³æ øàðàìè ïî÷èíàëà çãëàäæóâàòèñÿ òà 
ïîâí³ñòþ çíèêàëà â âåðåñí³ — æîâòí³. 

Ñåçîííà äèíàì³êà ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó º íàéá³ëüø ÷³ò-
êî âèðàæåíîþ â ïîâåðõíåâîìó øàð³ âîä, ïðè öüîìó â êîæíèé ç ðîê³â, 
ùî äîñë³äæóâàëèñÿ, âîíà ìàëà ïåâí³ îñîáëèâîñò³ (ðèñ. 4.1.2). Âåãåòà-
ö³éíèé ïåð³îä 2004 ð. õàðàêòåðèçóâàâñÿ â³äíîñíî íèçüêèì ð³âíåì ðîç-
âèòêó áàê òåð³îïëàíêòîíó, ñåðåäíüîì³ñÿ÷íà ÷èñåëüí³ñòü ÿêîãî íå ïåðå-
âèùóâàëà çíà÷åíü, ÿê³ áóëè õàðàêòåðíèìè äëÿ ìåçîòðîôíèõ âîä ìîðÿ 
(<1,5 ìëí êë/ìë). Ë³òí³é ìàêñèìóì ðîçâèòêó áàêòåð³îïëàíêòîíó ïðèõî-
äèâñÿ íà ñåðïåíü òà ñï³âïàäàâ çà ÷àñîì ç äàíèìè áàãàòîð³÷íèõ ñïîñòå-
ðåæåíü íàïðèê³íö³ ìèíóëîãî ñòîë³òòÿ [20]. Ðàçîì ç òèì îñîáëèâ³ñòþ ñå-
çîííî¿ äèíàì³êè 2004 ð. ç’ÿâèâñÿ îñ³íí³é ï³ê ÷èñåëüíîñò³ áàêòåð³é, ÿêèé 
ó ïîð³âíÿíí³ ç äàíèìè ìèíóëèõ ðîê³â çì³ñòèâñÿ ç æîâòíÿ íà ëèñòîïàä. 
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Ðèñ. 4.1.1. ×èñåëüí³ñòü áàêòåð³îïëàíêòîíó â ïîâåðõíåâèõ (I) òà ïðèäîííèõ (II) 
âîäàõ ìîðÿ á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. 
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Òàáëèöÿ 4.1.1 

Ñåçîíí³ çì³íè ãðàíè÷íèõ òà ñåðåäí³õ çíà÷åíü ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó 
(106 êë/ìë) â ïîâåðõíåâèõ òà ïðèäîííèõ âîäàõ ×îðíîãî ìîðÿ á³ëÿ î. Çì³¿íîãî 

â 2004 –2007 ðð. 

Ì³ñÿöü
Ïîâåðõíåâèé øàð Ïðèäîííèé øàð

Ãðàíè÷í³ Ñåðåäí³ Ãðàíè÷í³ Ñåðåäí³
Ñ³÷åíü 0,16–0,34 0,25 0,13–0,32 0,25
Ëþòèé 0,29–0,41 0,35 0,22–0,41 0,31

Áåðåçåíü 0,36–0,84 0,52 0,27–0,79 0,54
Êâ³òåíü 0,34–1,87 1,31 0,45–1,94 1,19
Òðàâåíü 0,76–2,03 1,40 0,48–2,01 1,03
×åðâåíü 0,39–3,01 1,42 0,35–1,72 1,04
Ëèïåíü 0,71–3,65 1,60 0,58–2,56 1,16
Ñåðïåíü 0,51–2,87 1,64 0,59–2,72 1,51
Âåðåñåíü 0,24–2,53 1,25 0,32–2,01 1,22
Æîâòåíü 0,32–2,74 0,91 0,27–2,05 0,87
Ëèñòîïàä 0,25–2,42 0,89 0,12–2,19 0,70
Ãðóäåíü 0,26–1,64 0,67 0,17–1,47 0,59
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Ðèñ. 4.1.2. Ñåçîííà äèíàì³êà ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó â ïîâåðõíåâèõ 
âîäàõ ìîðÿ á³ëÿ áåðåã³â î. Çì³¿íîãî â 2004 –2007 ðð. 
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Â 2005 ð. ñåðåäíüîì³ñÿ÷íà ÷èñåëüí³ñòü áàêòåð³îïëàíêòîíó â ë³òí³é 
ïåð³îä áóëà âèùîþ çà òàêó â 2004 ð. òà äîñÿãàëà çíà÷åíü, ùî º õàðàê-
òåðíèìè äëÿ åâòðîôíèõ ìîðñüêèõ âîä. Îäíàê âîñåíè 2005 ð. ê³ëüê³ñòü 
áàêòåð³é çíà÷íî çìåíøèëàñÿ òà ñòàëà íèæ÷îþ, í³æ â 2004 ð. Â ðåçóëü-
òàò³ êîëèâàíü, ùî ñïîñòåð³ãàëèñÿ, ñåðåäíÿ ÷èñåëüí³ñòü áàêòåð³é ó âåãå-
òàö³éíèé ïåð³îä 2004 òà 2005 ðð. âèÿâèëàñÿ îäíàêîâîþ òà â³äïîâ³äàëà 
ð³âíþ ìåçîòðîôíèõ ìîðñüêèõ âîä. 

Ïîâíèé öèêë ñïîñòåðåæåíü (ç ñ³÷íÿ ïî ãðóäåíü) çà äèíàì³êîþ áàê-
òåð³îïëàíêòîíó áóâ âèêîíàíèé â 2006 ð., â ðåçóëüòàò³ ÷îãî áóëî ïîêà-
çàíî, ùî ì³í³ìóì ñåðåäíüîì³ñÿ÷íî¿ ÷èñåëüíîñò³ ì³êðîîðãàí³çì³â â³ä-
ïîâ³äàâ ñ³÷íþ òà ëþòîìó ((0,25...0,35)∙106 êë/ìë). Íàâåñí³ â³äáóâàëîñÿ 
ïîñòóïîâå çá³ëüøåííÿ ê³ëüêîñò³ áàêòåð³é (â³ä 0,52∙106 êë/ìë â êâ³òí³ 
äî 1,17∙106 êë/ìë  â òðàâí³), àëå ¿õ âì³ñò íå ïåðåâèùóâàâ çíà÷åíü, 
ùî º õàðàêòåðíèìè äëÿ ìåçîòðîôíèõ ìîðñüêèõ âîä. Â ë³òí³ ì³ñÿö³ 
2006 ð. ÷èñåëüí³ñòü áàêòåð³îïëàíêòîíó çðîñëà ó ïîð³âíÿíí³ ç âåñíîþ 
â 2 ðàçè òà ñòàëà â³äïîâ³äàòè ð³âíþ åâòðîôíèõ ìîðñüêèõ âîä. Ñåðåä-
íüîì³ñÿ÷íèé ìàêñèìóì ÷èñåëüíîñò³ áàêòåð³é, ùî áóâ çàô³êñîâàíèé 
â ñåðïí³ 2006 ð. (2,03∙106 êë/ìë), âèÿâèâñÿ íàéâèùèì çà îñòàíí³ òðè 
ðîêè. Îñ³íí³é ïåð³îä òàêîæ õàðàêòåðèçóâàâñÿ âèñîêîþ ÷èñåëüí³ñòþ, 
íàâ³òü â ãðóäí³ íå ñïîñòåð³ãàëîñÿ ¿¿ çâè÷àéíîãî çíèæåííÿ, à íàâïàêè, 
ñòàëîñÿ íåâåëè÷êå çá³ëüøåííÿ, ùî â³äîáðàçèëîñÿ íà çðîñòàíí³ ñå-
ðåäíüîð³÷íî¿ ê³ëüêîñò³ áàêòåð³é â 2006 ð. ó ïîð³âíÿíí³ ç ïîïåðåäí³ì 
ðîêîì. 

Îñîáëèâ³ñòþ ñåçîííî¿ äèíàì³êè áàêòåð³îïëàíêòîíó â 2007 ð. áóëà 
éîãî âåëèêà ÷èñåëüí³ñòü ó âåñíÿíèé ïåð³îä. Íà â³äì³íó â³ä ïîïåðåäí³õ 
ðîê³â ñïîñòåðåæåíü, êîëè âì³ñò áàêòåð³é íàâåñí³ íå ïåðåâèùóâàâ ð³â-
íþ ìåçîòðîôíèõ âîä, â êâ³òí³ — òðàâí³ 2007 ð. ¿õ ê³ëüê³ñòü â³äïîâ³äàëà 
åâòðîôíèì ìîðñüêèì âîäàì {(1,57...1,59)∙106 êë/ìë}. Ñåðåäíüîì³ñÿ÷-
íèé ìàêñèìóì 2007 ð. áóâ çàô³êñîâàíèé â ëèïí³, à äàë³ ñïîñòåð³ãàëîñÿ 
ñóòòºâå çíèæåííÿ ê³ëüêîñò³ áàêòåð³é, ùî âïëèíóëî íà ñåðåäíüîð³÷íó 
÷èñåëüí³ñòü, ÿêà âèÿâèëàñÿ òðîõè íèæ÷îþ, í³æ â ïîïåðåäíüîìó ðîö³ 
(òàáë. 4.1.2). 

Êîëèâàííÿ ÷èñåëüíîñò³ áàêòåð³é, ùî çâ’ÿçàí³ ç ñåçîííèìè çì³íàìè 
â åêîñèñòåì³, íà ïðîòÿç³ ÷îòèðüîõ ðîê³â äîñë³äæåíü íà ñòàö³îíàðí³é 
ñòàíö³¿ î. Çì³¿íîãî â³äáóâàëèñÿ â îäíàêîâèõ ä³àïàçîíàõ. Â³äì³ííîñò³ ñå-
ðåäíüîð³÷íèõ çíà÷åíü, ùî áóëè çàô³êñîâàí³, íå ñòâîðþþòü ñóòòºâîãî 
âïëèâó íà ôóíêö³îíóâàííÿ ì³êðîáíîãî óãðóïîâàííÿ, ³ òîìó ìîæíà ââà-
æàòè, ùî â ïåð³îä íàøèõ äîñë³äæåíü ñòàí áàêòåð³îïëàíêòîíó ïðèáåðåæ-
íî¿ çîíè î. Çì³¿íîãî çàëèøàâñÿ ñòàá³ëüíèì. 
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Òàáëèöÿ 4.1.2 

Ãðàíè÷í³ òà ñåðåäí³ çíà÷åííÿ ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó (106 êë/ìë) 
 ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ á³ëÿ î. Çì³¿íîãî ó âåãåòàö³éíèé ïåð³îä 

2003 –2007 ðð. 

Ïåð³îä ñïîñòåðå-
æåíü

Ïîâåðõíåâèé øàð Ïðèäîííèé øàð
Ãðàíè÷í³ Ñåðåäí³ Ãðàíè÷í³ Ñåðåäí³

 V–IX 2003 ð. 0,20–4,67 1,28 – –
VI–XI 2004 ð. 0,55–2,08 1,28 0,35–2,19 1,08
IV–XI 2005 ð. 0,25–3,65 1,20 0,12–2,01 0,89
IV–XI 2006 ð. 0,32–3,01 1,26 0,27–2,72 1,10
IV–XI 2007 ð. 0,24–3,27 1,23 0,32–2,29 1,11

Ç³ñòàâëåííÿ ðåçóëüòàò³â, ùî áóëè îòðèìàí³ íàìè â 2004 –2007 ðð., òà 
áàãàòîð³÷íèõ äîñë³äæåíü áàêòåð³îïëàíêòîíó [20] ïîêàçàëî, ùî ³ñíóþòü 
ÿê çàãàëüí³ çàêîíîì³ðíîñò³, òàê ³ çíà÷í³ â³äì³ííîñò³ â ñåçîíí³é äèíàì³ö³ 
éîãî ê³ëüê³ñíèõ õàðàêòåðèñòèê. Â äàíèé ÷àñ, ÿê ³ 20 ðîê³â òîìó, ì³í³ìà-
ëüí³ çíà÷åííÿ ÷èñåëüíîñò³ ñïîñòåð³ãàþòüñÿ â ñ³÷í³ — ëþòîìó, à ìàêñè-
ìóì ïðèïàäàº íà ñåðïåíü (ðèñ. 4.1.3). Îäíàê íàïðèê³íö³ ìèíóëîãî ñòî-
ë³òòÿ âèñîêà ÷èñåëüí³ñòü áàêòåð³îïëàíêòîíó (1,56...2,86)∙106 êë/ìë, ùî 
º õàðàêòåðíîþ äëÿ åâòðîôíèõ ìîðñüêèõ âîä, ðåºñòðóâàëàñÿ íà ïðîòÿç³ 
á³ëüøî¿ ÷àñòèíè ðîêó, ïî÷èíàþ÷è ç áåðåçíÿ òà çàê³í÷óþ÷è ëèñòîïàäîì. 
Òîä³ ÿê íà ïî÷àòêó ÕÕ² ñòîë³òòÿ ÷èñåëüí³ñòü áàêòåð³é, ùî º âëàñòèâîþ 
åâòðîôíèì ìîðñüêèì âîäàì, ðåºñòðóâàëàñÿ âæå ò³ëüêè â ÷åðâí³ — ñåðï-
í³ òà áóëà â 1,5 ðàçè íèæ÷îþ, í³æ íàïðèê³íö³ 1980-õ ðð. Ñåðåäíüîð³÷íà 
÷èñåëüí³ñòü áàêòåð³îïëàíêòîíó â äàíèé ÷àñ º â 2 ðàçè íèæ÷îþ, í³æ íà-
ïðèê³íö³ ìèíóëîãî ñòîë³òòÿ. 

Íà ÷èñåëüí³ñòü áàêòåð³îïëàíêòîíó â ïðèäóíàéñüêîìó ðàéîí³ ìîðÿ 
äóæå âïëèâàº ð³÷êîâèé âèòîê, ³ íàø³ åêñïåäèö³éí³ äîñë³äæåííÿ 2003 ð. 
â îñíîâíîìó ï³äòâåðäèëè çàêîíîì³ðíîñò³, ùî áóëè âñòàíîâëåí³ ðàí³øå 
[4, 17, 21]. Âèâ÷åííÿ ïðîñòîðîâîãî ðîçïîä³ëó áàêòåð³é ïîêàçàëî, ùî 
íà óçìîð’¿ Äóíàþ âì³ñò áàêòåð³é â ñåðåäíüîìó çà âåãåòàö³éíèé ïåð³îä 
2003 ð. áóâ â 2 ðàçè á³ëüøèé, í³æ á³ëÿ î. Çì³¿íîãî, òà â³äïîâ³äàâ êàòåãîð³¿ 
åâòðîôíèõ âîä (òàáë. 4.1.3). Ìàêñèìàëüíà ÷èñåëüí³ñòü áàêòåð³îïëàíê-
òîíó â ïðèãèðëîâ³é çîí³ áóëà âèçíà÷åíà â òðàâí³, òà, â³ðîã³äí³øå çà âñå, 
îáóìîâëåíà âïëèâîì ïàâîäêó, ÿêèé ñïðè÷èíèâ çíèæåííÿ ñîëîíîñò³ 
íà óçìîð’¿ äî 11–13 ‰ [6]. Îäíàê âæå íà â³äñòàí³ 15 êì â³ä ãèðëà ñî-
ëîí³ñòü ïîâåðõíåâèõ âîä çðîñëà äî 14 ‰, à ÷èñåëüí³ñòü áàêòåð³îïëàíê-
òîíó çíèçèëàñÿ äî 0,72∙106 êë/ìë. Òàêèé æå ïîðÿäîê âåëè÷èí 
÷èñåëüíîñò³ áàêòåð³é áóâ õàðàêòåðíèé â òðàâí³ òàêîæ ³ äëÿ ðàéîíó ðîç-
òàøóâàííÿ  î. Çì³¿íîãî. ×³òêà òåíäåíö³ÿ çíèæåííÿ ÷èñåëüíîñò³ áàêòåð³é 
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Ðèñ. 4.1.3. Ïîð³âíÿëüíà õàðàêòåðèñòèêà ñåçîííî¿ äèíàì³êè ÷èñåëüíîñò³ áàê-
òåð³îïëàíêòîíó â ïîâåðõíåâèõ âîäàõ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ 

íàïðèê³íö³ ÕÕ òà íà ïî÷àòêó ÕÕ² ñòîë³òü 

Òàáëèöÿ 4.1.3 

Ãðàíè÷í³ òà ñåðåäí³ çíà÷åííÿ ÷èñåëüíîñò³ (106 êë/ìë) áàêòåð³îïëàíêòîíó â ïî-
âåðõíåâèõ âîäàõ ïðèãèðëîâîãî óçìîð’ÿ ð. Äóíàþ òà á³ëÿ î. Çì³¿íîãî â 2003 ð. 

Ì³ñÿöü
Óçìîð’ÿ ð. Äóíàþ Àêâàòîð³ÿ á³ëÿ î. Çì³¿íîãî

Ãðàíè÷í³ Ñåðåäí³ Ãðàíè÷í³ Ñåðåäí³
Òðàâåíü 3,59–4,90 4,24 0,36–2,06 0,87

×åðâåíü–ëèïåíü 1,98–3,15 2,41 1,44–4,67 2,40
Ñåðïåíü 1,96–3,96 2,76 0,67–1,74 1,34

ïîâåðõíåâîãî øàðó âîä ó ì³ðó ïðîñóâàííÿ â³ä óçìîð’ÿ äî î. Çì³¿íîãî 
ïðîñòåæóâàëàñÿ òàêîæ ³ â ñåðïí³ 2003 ð., ïðè÷îìó òðîô³÷íèé ñòàòóñ àê-
âàòîð³¿ òàêîæ çì³íþâàâñÿ â³ä åâòðîôíîãî äî ìåçîòðîôíîãî. 

Â ïðèäîííèõ âîäàõ ê³ëüê³ñí³ çì³íè áàêòåð³îïëàíêòîíó áóëè ò³-
ñíî ïîâ’ÿçàí³ ç ì³íëèâ³ñòþ ðåëüºôó àêâàòîð³¿, ùî äîñë³äæóâàëàñÿ 
(ðèñ. 4.1.4). Êîåô³ö³ºíò êîðåëÿö³¿ ÷èñåëüíîñò³ áàêòåð³é òà ãëèáèíè ì³-
ñöÿ ñêëàâ –0,70. Íà ì³ëêîâîäíèõ ñòàíö³ÿõ á³ëÿ áåðåã³â î. Çì³¿íîãî òà íà 
óçìîð’¿ ð. Äóíàþ, äå ãëèáèíè íå ïåðåâèùóâàëè 5–8 ì, ÷èñåëüí³ñòü áàê-
òåð³é â ñåðåäíüîìó çà âåãåòàö³éíèé ïåð³îä áóëà âèùå 1,5∙106 êë/ìë, ùî 
º õàðàêòåðíèì äëÿ åâòðîôíèõ ìîðñüêèõ âîä. Â òîé æå ÷àñ íà ãëèáèíàõ 
á³ëüøå 30 ì âì³ñò áàêòåð³é ÷àñòî çíèæóâàâñÿ äî 0,2∙106 êë/ìë, ùî º ãðà-
íè÷íèì çíà÷åííÿì äëÿ ìåçîòðîôíèõ òà îë³ãîòðîôíèõ ìîðñüêèõ âîä. 
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Ðèñ. 4.1.4. Çì³íà ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó â ïðèäîííèõ âîäàõ øåëüôó 
íà ä³ëÿíö³ â³ä äåëüòè Äóíàþ äî î. Çì³¿íîãî â çàëåæíîñò³ â³ä ãëèáèíè àêâàòîð³¿ 

Äîñë³äæåííÿ áàêòåð³îïëàíêòîíó ìîðñüêî¿ àêâàòîð³¿, ùî ðîçòàøîâàíà 
íà ñõ³ä â³ä ãèðëà Äóíàþ, âåëèñÿ íàìè ïåð³îäè÷íî ç 1990 ð. [2, 4, 19, 21] ³ 
äîçâîëèëè ñï³âñòàâèòè ðåòðîñïåêòèâí³ äàí³ ç ðåçóëüòàòàìè 2003 ð. Ó âå-
ãåòàö³éíèé ïåð³îä 2003 ð. ÷èñåëüí³ñòü áàêòåð³îïëàíêòîíó íà óçìîð’¿ 
âèÿâèëàñÿ â 1,2 ðàçè íèæ÷îþ, í³æ â ïåðø³é ïîëîâèí³ 1990-õ ðð., à íà 
â³äñòàí³ 15–38 êì â³ä ãèðëà — â 1,5 ðàçè íèæ÷îþ (ðèñ. 4.1.5). 

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

Ч
ис
ел

ьн
іс
ть

ба
кт
ер
ій

,
м
лн

.к
л/
м
л

2-7 км 15-25 км 36-38 км 47-57 км 100 км 180 км

Відстань від гирла Дунаю, км

1990 -1997 гг.

2003 г.

Ðèñ. 4.1.5. Ïîð³âíÿëüí³ äàí³ ç ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó â ïîâåðõíåâèõ 
âîäàõ ìîðÿ íà ð³çíîìó â³ääàëåíí³ â³ä ãèðëà Äóíàþ â 1990 –1997 ðð. òà 2003 ð. 
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Àíàë³ç âïëèâó ô³çè÷íèõ ôàêòîð³â âîäíîãî ñåðåäîâèùà íà äèíàì³êó 
áàêòåð³îïëàíêòîíó ïîêàçàâ, ùî êîëèâàííÿ ÷èñåëüíîñò³ áàêòåð³é, ùî 
â³äáóâàþòüñÿ íà ïðîòÿç³ êîæíîãî ñåçîíó òà ì³ñÿöÿ, çäåá³ëüøîãî îáó-
ìîâëåí³ âïëèâîì ð³÷êîâîãî âèòîêó, ùî íåñå â ìîðå çíà÷íó ê³ëüê³ñòü 
îðãàí³÷íî¿ ðå÷îâèíè, ÿêà ëåãêî çàñâîþºòüñÿ áàêòåð³ÿìè. Êîðåëÿö³é-
íèé àíàë³ç ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó òà åëåêòðîïðîâ³äíîñò³, ùî 
º ïîêàçíèêîì ðîçïîâñþäæåííÿ â ìîð³ òðàíñôîðìîâàíèõ ð³÷êîâèõ âîä, 
ïîêàçàâ, ùî íàéá³ëüø ò³ñíèé çâ’ÿçîê öèõ ïàðàìåòð³â ñïîñòåð³ãàºòüñÿ 
íàâåñí³, â ÷àñ ïðîõîäæåííÿ ïîâåí³ òà ï³ñëÿ ¿¿ çàâåðøåííÿ (òàáë. 4.1.4). 
Âë³òêó öÿ çàëåæí³ñòü ñòàâàëà òðîõè ñëàáê³øîþ, àëå òåíäåíö³ÿ äî íåãà-
òèâíîãî êîðåëÿö³éíîãî çâ’ÿçêó çáåð³ãàëàñÿ íà ïðîòÿç³ âñüîãî ðîêó. 

Òàáëèöÿ 4.1.4 

Êîåô³ö³ºíòè êîðåëÿö³¿ ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó ïîâåðõíåâèõ âîä 
ç ïàðàìåòðàìè ìîðñüêîãî ñåðåäîâèùà á³ëÿ áåðåã³â î. Çì³¿íîãî â ð³çí³ ñåçîíè 

2005 –2006 ðð. 

Ð³ê Ñåçîí Åëåêòðîïðîâ³äí³ñòü Çàãàëüíèé ôîñôîð Õëîðîô³ë “à”
2005 Âåñíà –0,74 0,37 –0,28

Ë³òî –0,64 0,60 0,57
Îñ³íü –0,18 0,74 0,51
Çèìà –0,16 0,32 0,48

2006 Âåñíà –0,79 0,66 0,73
Ë³òî –0,28 – 0,35

Îñ³íü –0,42 – 0,13

Ò³ñíà êîðåëÿö³éíà çàëåæí³ñòü ì³æ ÷èñåëüí³ñòþ áàêòåð³îïëàíêòîíó òà 
âì³ñòîì çàãàëüíîãî ôîñôîðó, ÿêèé º ³íäèêàòîðîì âì³ñòó îðãàí³÷íî¿ ðå÷î-
âèíè, ñâ³ä÷èòü ïðî òå, ùî áàêòåð³¿ äóæå øâèäêî ðåàãóþòü íà çì³íó êîí-
öåíòðàö³¿ îðãàí³÷íî¿ ðå÷îâèíè. Íà ïðîòÿç³ ð³÷íîãî öèêëó ñïîñòåðåæåíü 
á³ëÿ áåðåã³â î. Çì³¿íîãî êîåô³ö³ºíò êîðåëÿö³¿ ì³æ ÷èñåëüí³ñòþ áàêòåð³é 
òà êîíöåíòðàö³ºþ çàãàëüíîãî ôîñôîðó â ïîâåðõíåâîìó òà ïðèäîííîìó 
øàðàõ ñêëàâ 0,63 òà 0,46, â³äïîâ³äíî, ç â³ðîã³äí³ñòþ 99 %. Ðåãðåñ³éíèé 
àíàë³ç ö³º¿ çàëåæíîñò³, ùî áóâ ïðîâåäåíèé äëÿ ãðóï äàíèõ, ÿê³ îñåðåäíåí³ 
â ³íòåðâàëàõ êîíöåíòðàö³é çàãàëüíîãî ôîñôîðó, ïîêàçàâ, ùî âîíà äîáðå 
àïðîêñèìóºòüñÿ ë³í³éíîþ ôóíêö³ºþ (ðèñ. 4.1.6). Â ÷èñëîâ³é ôîð ì³ çàëå-
æí³ñòü ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó (ó) â³ä âì³ñòó çàãàëüíîãî ôîñôîðó 
(õ) â ïîâåðõíåâèõ òà ïðèäîííèõ âîäàõ âèðàæàºòüñÿ ð³âíÿííÿìè (1) òà (2), 
êîåô³ö³ºíò äåòåðì³íàö³¿ (R2) ÿêèõ ñêëàâ 0,98 òà 0,94, â³äïîâ³äíî: 

 ó=28,056õ+0,4588,  (1) 

 ó=14,557õ+0,519.  (2) 

НА
УК
ОВ
А БІ

БЛ
ІО
ТЕ
КА

 О
НУ

 ім
. І.
І. М

ЕЧ
НИ
КО
ВА



112 Îñòð³â Çì³¿íèé

0,0
0,5
1,0
1,5
2,0
2,5
3,0
3,5
4,0

0,00 0,02 0,04 0,06 0,08 0,10 0,12

Загальний фосфор, мгР/л

Ба
кт
ер
іо
пл
ан
кт
он

,м
лн

.к
л/
мл 1

2

Ðèñ. 4.1.6. Çàëåæí³ñòü ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó â³ä êîíöåíòðàö³é çàãà-
ëüíîãî ôîñôîðó â ïîâåðõíåâèõ (1) òà ïðèäîííèõ (2) âîäàõ ìîðÿ á³ëÿ áåðåã³â 

î. Çì³¿íîãî â 2005 –2006 ðð. 

ßê öå âèïëèâàº ç îòðèìàíèõ ð³âíÿíü ðåãðåñ³¿ ïðè íèçüêèõ êîíöåí-
òðàö³ÿõ çàãàëüíîãî ôîñôîðó (<0,01ìãÐ/ë), çíà÷åííÿ ÷èñåëüíîñò³ áàê-
òåð³é íà ïîâåðõí³ òà á³ëÿ äíà ìàêñèìàëüíî çáëèæóþòüñÿ. Â òîé æå ÷àñ 
ïðè îäíàêîâèõ, àëå âèñîêèõ êîíöåíòðàö³ÿõ ôîñôîðó (0,08–0,10 ìãÐ/ë) 
÷èñåëüí³ñòü áàêòåð³é íà ïîâåðõí³ â 1,6 ðàçè á³ëüøå, í³æ á³ëÿ äíà. 

Îäíèì ç îñíîâíèõ äæåðåë îðãàí³÷íî¿ ðå÷îâèíè â ìîð³, ùî ëåãêî 
çàñâîþºòüñÿ áàêòåð³ÿìè, º ô³òîïëàíêòîí, ³íäèêàòîðîì á³îìàñè ÿêîãî 
ñëóæèòü õëîðîô³ë “à”. Êîðåëÿö³éíèé àíàë³ç âçàºìîçâ’ÿçêó ÷èñåëüíîñò³ 
áàêòåð³îïëàíêòîíó òà êîíöåíòðàö³é õëîðîô³ëó “à” íà ïðîòÿç³ 3 ðîê³â 
ñïîñòåðåæåíü ïîêàçàâ, ùî á³ëüøó ÷àñòèíó öüîãî ïåð³îäó êîëèâàííÿ 
ïàðàìåòð³â, ùî äîñë³äæóâàëèñÿ, â³äáóâàëèñÿ ñèíõðîííî, ïðî ùî ñâ³ä-
÷àòü ïîçèòèâí³ êîåô³ö³ºíòè êîðåëÿö³¿ (òàáë. 4.1.4). Ðàçîì ç òèì íàâåñí³ 
2005 ð. áóëè â³äì³÷åí³ ïðîòèôàçí³ çì³íè ÷èñåëüíîñò³ áàêòåð³é òà õëîðî-
ô³ëó, ùî â³äîáðàæàº íåãàòèâíèé çíàê êîåô³ö³ºíòó êîðåëÿö³¿. Â öüîìó 
çâ’ÿçêó ìîæíà ïðèïóñòèòè ïðèãí³÷åííÿ ðîçâèòêó áàêòåð³é äåÿêèìè âè-
äàìè âîäîðîñòåé â öåé ïåð³îä. 

Òàêèì ÷èíîì, äîñë³äæåííÿ äèíàì³êè ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó 
â ïðèáåðåæíèõ äî î. Çì³¿íîãî ìîðñüêèõ âîäàõ ïîêàçàëî, ùî â ñó÷àñíèõ 
óìîâàõ çáåðåãëèñÿ îñíîâí³ çàêîíîì³ðíîñò³, ùî áóëè îïèñàí³ â ìèíóëîìó 
ñòîë³òò³, ç ì³í³ìàëüíèìè çíà÷åííÿìè â ñ³÷í³ — ëþòîìó òà ìàêñèìóìîì 
â ñåðïí³. Îäíàê â 2003 –2007 ðð. ÷èñåëüí³ñòü áàêòåð³é áóëà â 1,5–2 ðàçè 
íèæ÷å, í³æ íàïðèê³íö³ 80-õ ðð. ìèíóëîãî ñòîë³òòÿ, ùî ñâ³ä÷èòü ïåðø çà 
âñå ïðî çìåíøåííÿ ð³âí³â îðãàí³÷íîãî çàáðóäíåííÿ ïðèáåðåæíèõ âîä 
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î. Çì³¿íîãî. Ñó÷àñí³ çíà÷åííÿ ÷èñåëüíîñò³ áàêòåð³îïëàíêòîíó áëèçüê³ 
äî òèõ, ÿê³ ñïîñòåð³ãàëèñü ó â³äêðèòèõ ðàéîíàõ ï³âí³÷íî-çàõ³äíî¿ ÷àñòè-
íè ×îðíîãî ìîðÿ â ïîïåðåäí³ ðîêè. Ïðè÷èíîþ çíèæåííÿ êîíöåíòðàö³¿ 
áàêòåð³é â ìîðñüêèõ âîäàõ ïîáëèçó î. Çì³¿íîãî, ÿêèé çíàõîäèòüñÿ â çîí³ 
òðàíñôîðìàö³¿ äóíàéñüêèõ ð³÷êîâèõ âîä, ìîæå áóòè çìåíøåííÿ îá’ºìó 
ð³÷êîâîãî ñòîêó, ï³äâèùåííÿ ÿêîñò³ ð³÷êîâèõ âîä òà çìåíøåííÿ àíòðî-
ïîãåííîãî çàáðóäíåííÿ â³ä ä³ÿëüíîñò³ íà ñàìîìó îñòðîâ³. 

4.2. Ô²ÒÎÏËÀÍÊÒÎÍ 

Ô³òîïëàíêòîí ñêëàäàþòü âîäîðîñò³ ì³êðîñêîï³÷íèõ ðîçì³ð³â (öàðñ-
òâî Eukaryota − Plantae ³ Chromista), ùî æèâóòü ó âîäîéìàõ ð³çíî¿ ñîëî-
íîñò³. Òðàäèö³éíî àëüãîëîãè âêëþ÷àþòü äî ö³º¿ ãðóïè ³íø³ îðãàí³çìè 
ïëàíêòîíó: åâãëåíîâ³, ä³íîô³òîâ³ âîäîðîñò³ òà åáðèäå¿ (Protozoa), à òà-
êîæ ïðîêàð³îòè − ö³àíîáàêòåð³¿ (öàðñòâî Prokaryota). Êë³òèíè ì³êðî-
âîäîðîñòåé ìàþòü âåëèê³ øâèäêîñò³ ðîñòó òà ìåòàáîë³çìó. Øâèäê³ñòü 
ä³ëåííÿ ô³òîïëàíêòîíó âèì³ðþºòüñÿ ãîäèíàìè, à ðåàêö³ÿ íà çì³íè òåì-
ïåðàòóðè ³ ñîëîíîñò³ âîäè, çá³ëüøåííÿ á³îãåí³â º ïðàêòè÷íî ìèòòºâîþ 
òà îö³íþºòüñÿ â õâèëèíàõ. Ô³òîïëàíêòîí ³ ô³òîáåíòîñ ñêëàäàþòü îñíî-
âó òðîô³÷íî¿ ï³ðàì³äè âîäíî¿ åêîñèñòåìè: âîíè ñïîæèâàþòü ðîç÷èíå-
í³ íåîðãàí³÷í³ ðå÷îâèíè (í³òðàòè òà ôîñôàòè) ³ ñòâîðþþòü îðãàí³÷íó 
ðå÷îâèíó äëÿ äðóãîãî òðîô³÷íîãî ð³âíÿ (áåçõðåáåòíèõ êîíñóìåíò³â). 
Òàêèì ÷èíîì, ðåçóëüòàòè âèâ÷åííÿ ô³òîïëàíêòîíó äàþòü çìîãó îö³íè-
òè òà ñïðîãíîçóâàòè ñòàí âñ³º¿ òðîô³÷íî¿ ï³ðàì³äè åêîñèñòåìè. Îö³íêó 
àâòîòðîôíî¿ ëàíêè ïðîâîäÿòü çà äîïîìîãîþ ïîêàçíèê³â ÷èñåëüíîñò³ òà 
á³îìàñè ô³òîïëàíêòîíó, âì³ñòó ôîòîñèíòåòè÷íèõ ï³ãìåíò³â, íàñè÷åííÿ 
âîäè êèñíåì, ïðîçîðîñò³ âîäè, ïåðâèííî¿ ïðîäóêö³¿, à òàêîæ çà äîïî-
ìîãîþ àíàë³çó á³îð³çíîìàí³òòÿ âîäîðîñòåé — ³íäèêàòîð³â ñàí³òàðíî-
á³îëîã³÷íîãî ñòàíó âîäîéìè [1, 7, 14]. 

Ñïèñîê ÷îðíîìîðñüêîãî ô³òîïëàíêòîíó ì³ñòèòü äî 1500 âèä³â, âêëþ-
÷àþ÷è ïð³ñíîâîäí³ âèäè, êîòð³ ïîòðàïëÿþòü â ìîðå ç ð³÷êîâèì ñòîêîì. 
Çì³íè, ùî ñòàëèñÿ â àëüãîôëîð³ ×îðíîãî ìîðÿ ç ïî÷àòêó ïåð³îäó ¿¿ âè-
â÷åííÿ (ê³íåöü ΧΙΧ ñò.), ìîæóòü ðîçãëÿäàòèñÿ ÿê ñâ³ä÷åííÿ ïåðåì³í â 
åêîñèñòåì³ ìîðÿ. Á³îòè÷íà êîìïîíåíòà åêîñèñòåìè åâîëþö³îíóâàëà 
ï³ä âïëèâîì ïðîöåñ³â åâòðîô³êàö³¿ ï³âí³÷íî-çàõ³äíî¿ òà ñõ³äíî¿ ÷àñòèíè 
×îðíîãî ìîðÿ ³ çì³í éîãî ã³äðîñòðóêòóðè íàïðèê³íö³ ÕÕ ñò. [3, 8]. 

Àêòóàëüí³ñòü ñó÷àñíèõ ñïîñòåðåæåíü ô³òîïëàíêòîíó ïîëÿãàº â íåîá-
õ³äíîñò³ êîìïëåêñíî¿ îö³íêè ñòàíó ìîðñüêèõ åêîñèñòåì óêðà¿íñüêîãî 
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øåëüôó ×îðíîãî ìîðÿ, îñîáëèâî â êîíòàêòíèõ ðàéîíàõ “ð³êà-ìîðå”, ÿê³ 
÷àñòî çàçíàþòü íàñë³äê³â åâòðîô³êàö³¿ òà âïëèâó äæåðåë àíòðîïîãåííî-
òåðèãåííîãî çàáðóäíåííÿ. Íà îñíîâ³ äàíèõ áàãàòîð³÷íîãî ìîí³òîðèíãà 
ç âèêîðèñòàííÿì á³î³íäèêàö³éíîãî òà ñóêöåñ³éíîãî ìåòîä³â àíàë³çó º 
ìîæëèâ³ñòü âèçíà÷èòè ñó÷àñíèé ñòàí àâòîòðîôíî¿ ëàíêè òà êëàñèô³êó-
âàòè òðîôí³ñòü òà ñàïðîáí³ñòü ïåâíî¿ âîäíî¿ åêîñèñòåìè. Îñîáëèâîñò³ 
àëüãîôëîðè ïðèáåðåæíèõ âîä î. Çì³¿íîãî âèçíà÷àþòüñÿ ³¿ ïîä³áí³ñòþ äî 
àëüãîôëîðè ì³ëêîâîäíèõ ïðèáåðåæíèõ çîí ï³âí³÷íî-çàõ³äíîãî øåëüôó 
(íàïðèêëàä, Îäåñüêîãî òà Ñåâàñòîïîëüñüêîãî ðàéîí³â). Êð³ì òîãî, ïåð³-
îäè÷íèé âïëèâ Äóíàéñüêîãî ñòîêó ñòâîðþº óìîâè äëÿ êîðîòêîñòðîêî-
âîãî ðîçâèòêó îñîáëèâèõ âèä³â òà óãðóïóâàíü ô³òîïëàíêòîíó, çà äîïîìî-
ãîþ ÿêèõ ìîæíà îö³íþâàòè ÿê³ñòü âîä ð. Äóíàþ [4, 6, 16]. 

4.2.1. Ìàòåð³àëè òà ìåòîäèêè äîñë³äæåíü 

Â îñíîâó äîñë³äæåííÿ ñòàíó ô³òîïëàíêòîíó ïðèáåðåæíèõ âîä ïîêëà-
äåí³ äàí³ ìîí³òîðèíãó, ÿêèé ïðîâîäèâñÿ íà ñòàíö³¿ “Ïðè÷àë” (äèâ. ðîçä³ë 
2 ö³º¿ ìîíîãðàô³¿) òà íà ïðèëåãë³é àêâàòîð³¿ (âñüîãî 696 ïðîá, òàáë. 4.2.1). 
Â³äá³ð çðàçê³â âîäè äëÿ âèçíà÷åííÿ ì³êðîâîäîðîñòåé âèêîíóâàëè êîæí³ 
5 ä³á î 12.00 (â ÷àñ ìàêñèìàëüíîãî ôîòîñèíòåçó, ÿêèé â³äïîâ³äàº ìàêñè-
ìóìó äåííîãî îñâ³òëåííÿ) íà 2 ãîðèçîíòàõ — íà ïîâåðõí³ òà á³ëÿ äíà — 
îäíî÷àñíî ç ã³äðîëîã³÷íèìè òà ã³äðîõ³ì³÷íèìè ñïîñòåðåæåííÿìè. 

Òàáëèöÿ 4.2.1 

Ðåºñòð çðàçê³â ô³òîïëàíêòîíó, ç³áðàíîãî â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî òà íà 
ïðèëåãë³é àêâàòîð³¿ ×îðíîãî ìîðÿ ó 2003 –2007 ðð. 

(ê³ëüê³ñòü ñòàíö³é/ê³ëüê³ñòü ïðîá) 

Òåðì³í
Ïîñò³éíà 
ñòàíö³ÿ 

î. Çì³¿íîãî

Ïðèëåãëà 
ìîðñüêà àêâà-

òîð³ÿ 

Äóíàéñüêèé 
ïîë³ãîí

Òðàâåíü–âåðåñåíü 2003 ð. − 84/233 8/17
×åðâåíü–ëèñòîïàä 2004 ð. 27/51 31/58 −
Êâ³òåíü–ãðóäåíü 2005 ð. 52/103 − −
Ëþòèé–ãðóäåíü 2006 ð. 68/136 − −
Êâ³òåíü–ãðóäåíü 2007 ð. 49/98 − −

Óñüîãî: 197/388 115/291 8/17

Êîíöåíòðóâàííÿ ô³òîïëàíêòîíó ïðîâîäèëè ìåòîäîì îñàäæåííÿ ï³-
ñëÿ 3–4-òèæíåâî¿ åêñïîçèö³¿. ßê êîíñåðâàíò âèêîðèñòîâóâàâñÿ ôîðìà-
ë³í [9, 23]. Îá’ºì çðàçê³â âîäè ñòàíîâèâ 1,5–2 ë, îá’ºì çãóùåíèõ ïðîá 
ñÿãàâ 80–120 ìë. Êàìåðàëüíó îáðîáêó çðàçê³â ô³òîïëàíêòîíó âèêîíó-
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âàëè çà äîïîìîãîþ ì³êðîñêîï³â Á²ÎËÀÌ Ð–12,  Ì²ÊÌÅÄ–2, HUND-
H600, OLIMPUS–BH2 ç âèêîðèñòàííÿì ë³òåðàòóðè, ðåêîìåíäîâàíî¿ 
äëÿ ×îðíîãî ìîðÿ [9]. Íà ðèñ. 4.2.1 ïðåäñòàâëåí³ ì³êðîôîòîãðàô³¿ ìà-
ñîâèõ âèä³â ô³òîïëàíêòîíó, ùî ÷àñòî çóñòð³÷àëèñÿ ó ïðèáåðåæíèõ âîäàõ 
î. Çì³¿íîãî. Çðàçîê áóâ îñàäæåíèé íà í³òðîöåëþëîçíèé ô³ëüòð ³ ï³äôàð-
áîâàíèé åð³òðîçèíîì. 

²äåíòèô³êàö³ÿ ì³êðîâîäîðîñòåé, âèçíà÷åííÿ ë³í³éíèõ ðîçì³ð³â êë³-
òèí òà ê³ëüêîñò³ çíàéäåíèõ âèä³â âèêîíàí³ ïî àë³êâîòàõ, âçÿòèõ ³ç îñ-
íîâíîãî êîíöåíòðîâàíîãî çðàçêà. Òàêñîíîì³÷íó êëàñèô³êàö³þ âèä³â 
âèêîíàíî çà çàãàëüíîïðèéíÿòîþ ñó÷àñíîþ ñèñòåìîþ [19–22]. Ï³äðàõó-
íîê êë³òèí ìàñîâèõ âèä³â âîäîðîñòåé âåëè â êàìåðàõ Íîæîòòà îá’ºìîì 
0,03–0,05 ìë (1–2 àë³êâîòè), ï³äðàõóíîê ð³äê³ñíèõ âèä³â âèêîíàíî â 
êàìåð³ îá’ºìîì 0,26 ìë (ïî 2–3 àë³êâîòè). Ç êîæíîãî çðàçêó ô³òîïëàíê-
òîíó îáðîáëÿëè ïî 3–4 àë³êâîòè, ùî ï³äâèùóâàëî òî÷í³ñòü ðîçðàõóíê³â 
òà çìåíøóâàëî ïîìèëêó âèá³ðêè. Á³îìàñó ïëàíêòîíó âèçíà÷àëè ³ îá÷è-
ñëþâàëè ó âîëîã³é âàç³ (çàãàëüíà á³îìàñà), âóãëåöåâó á³îìàñó îá÷èñëþ-
âàëè ïî îá’ºìó êë³òèí ç óðàõóâàííÿì òàêñîíîì³÷íî¿ ïðèíàëåæ íîñò³ çà 
ôîðìóëàìè Ñòðàòìàííà [24]. ²íäåêñè âèäîâîãî ð³çíîìàí³òòÿ ðîçðàõî-
âóâàëè çà ôîðìóëîþ Øåíîíà, âèäîâå áàãàòñòâî — çà ôîðìóëîþ Ñèìï-
ñîíà [12]. Ðîçðàõóíîê îá’ºì³â êë³òèí ì³êðîâîäîðîñòåé, ¿õ ñóìàðíî¿ ÷è-
ñåëüíîñò³, ñèðî¿ òà âóãëåöåâî¿ á³îìàñè, ³íäåêñ³â âèäîâîãî ñêëàäó áóëî 
âèêîíàíî íà ÏÊ ç çàñòîñóâàííÿì ïðîãðàìè “TRITON”© [13]. 

Ïëàíêòîííèé ìàòåð³àë, ç³áðàíèé íà ïðèëåãë³é äî îñòðîâà àêâàòî-
ð³¿, à òàêîæ íà Äóíàéñüêîìó óçìîð’¿ ó 2003 ð., âèêîðèñòîâóâàëè ëèøå 
äëÿ àíàë³çó ïðîñòîðîâîãî è âåðòèêàëüíîãî ðîçïîä³ëó ô³òîïëàíêòîíó ³ 
íå âðàõîâóâàëè â çàãàëüíîìó ñïèñêó ïðèáåðåæíîãî ô³òîïëàíêòîíó. Äëÿ 
îïòèì³çàö³¿ àíàë³çó òàêñîíîì³÷íîãî ð³çíîìàí³òòÿ (ê³ëüêîñò³ âèä³â) çà-
ñòîñîâàíî ãðàô³÷íèé ìåòîä ç³ð÷àñòèõ ä³àãðàì, ÿêèé äîçâîëÿº âèä³ëèòè 
òèï àëüãîôëîðè çà äîì³íàíòîþ [1]. 

4.2.2. Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ 

Óçàãàëüíåí³ ê³ëüê³ñí³ õàðàêòåðèñòèêè çàðåºñòðîâàíèõ âèä³â ô³òî-
ïëàíê òîíó ó 2003 ðîö³ íàâäåí³ ó òàáë. 4.2.2, à ó 2004 –2007 ðð. — íà 
ðèñ. 4.2.2. Ïðîïóñê ó ìîí³òîðèíãó çèìîâèõ òà ðàííüîâåñíÿíèõ ñïîñòå-
ðåæåíü çíà÷íî çá³äíþº, ïîð³âíÿíî ç ³íøèìè ðàéîíàìè óêðà¿íñüêîãî 
øåëüôó, ïåðåë³ê ïðèáåðåæíîãî ô³òîïëàíêòîíó ³ íå äîçâîëÿº ó ïîâí³é 
ì³ð³ îö³íèòè çèìîâèé òà âåñíÿíèé ìàêñèìóìè ê³ëüê³ñíîãî ðîçâèòêó âî-
äîðîñòåé [4, 6, 7, 18]. 
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Òàáëèöÿ 4.2.2 

Ê³ëüê³ñòü âèä³â ô³òîïëàíêòîíó, âèÿâëåíèõ ó ðàéîí³ îñòðîâà é íà ïðèëåãë³é àêâà-
òîð³¿ â 2003 ð. 

Òåðì³í
Ïîë³ãîí 

î. Çì³¿íîãî
Ïðèëåãëà ìîðñüêà 

àêâàòîð³ÿ
Óñüîãî

Òðàâåíü 2003 ð. 78 42 120
×åðâåíü–ëèïåíü 2003 ð. 93 57 150

Ñåðïåíü 2003 ð. 76 55 131
Âåðåñåíü 2003 ð. 74 42 116

Ðåçóëüòàòè âèçíà÷åííÿ ñóìàðíî¿ ÷èñåëüíîñò³ ì³êðîâîäîðîñòåé â êîæ-
íîìó çðàçêó âîäè ïîâåðõíåâîãî ³ ïðèäîííîãî ãîðèçîíò³â ïðåäñòàâëåíî 
íà ðèñ. 4.2.3. 
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Ðèñ. 4.2.2. Ê³ëüê³ñòü çíàéäåíèõ âèä³â ô³òîïëàíêòîíó ó 2004 –2007 ðð. á³ëÿ 
î. Çì³¿íîãî 

 —•— •—•—  ïîâåðõíåâèõ øàðàõ;  —×—×—×—  â ïðèäîííèõ 

Íà îñíîâ³ îòðèìàíèõ ó 2003 –2007 ðð. äàíèõ áóâ ñêëàäåíèé çàãàëü-
íèé ñïèñîê ïðèáåðåæíî¿ àëüãîôëîðè îñòðîâà çà 5 ðîê³â, ÿêèé íàë³÷óº 
ìàéæå 300 âèä³â ³ íàâåäåíèé â äîäàòêó 2 äî ìîíîãðàô³¿. Ñïèñîê îá’ºä-
íóº ïëàíêòîíí³, à òàêîæ òèïîâî áåíòîñí³ ³ ïåð³ô³òîíí³ âèäè ô³òîïëàíê-
òîíó, ïîì³òíà ê³ëüê³ñòü ÿêèõ ñïîñòåð³ãàºòüñÿ ó âñ³é òîâù³ âîäè ï³ñëÿ ñè-
ëüíèõ õâèëü òà øòîðì³â. 

Â ïåð³îä ñïîñòåðåæåíü áóëà çàðåºñòðîâàíà âåãåòàö³ÿ ô³òîïëàíêòîíó 
ñåìè â³ää³ë³â: Bacillariophyceae, Dinophyceae, Chlorophyceae, Cyanophyceae 
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(Cyanobacteria), Cryptophyceae, Chrysophyceae, Euglenophyceae. Íàéá³-
ëüøà ê³ëüê³ñòü âèÿâëåíèõ âèä³â íàëåæèòü äî ä³àòîìîâèõ âîäîðîñòåé 
(ðèñ. 4.2.4). Ñåðåä ä³àòîìîâèõ äîì³íóâàëè Skeletonema costatum Cl. òà âèäè 
ñ³ì. Nitzschiaceae, Naviculaceae, ðð. Thalassionema, Synedra, Licmophora. 
Â ïåð³îäè âïëèâó äóíàéñüêèõ âîä ïîáëèçó îñòðîâà ç’ÿâëÿëèñü òèïî-
âî ïð³ñíîâîäí³ ä³àòîìîâ³ âèäè, íàïðèêëàä, Caloneis silicula (Ehr.) Cl. ³ 
Cymatopleura elliptica (Bred.). Äðóãèé äîì³íóþ÷èé â³ää³ë — Dinophyceae, â 
îñíîâíîìó ïðåäñòàâëåíèé âèäàìè ñ³ì. Gymnodiniaceae òà ñ³ì. Ceratiacea. 
Òðåò³é çà çíà÷èì³ñòþ â³ää³ë ô³òîïëàíêòîíó — Chlorophyceae, çíà÷íó ê³-
ëüê³ñòü ÿêèõ â³äì³÷àëè ó ïåð³îäè ï³äõîäó äóíàéñüêî¿ âîäè. Íàéá³ëüø ìà-
ñîâèìè áóëè âèäè ð. Scenedesmus. Çà â³äñóòíîñò³ âïëèâó äóíàéñüêèõ âîä, 
ÿê, íàïðèêëàä, â ëèñòîïàä³ òà ãðóäí³ 2007 ð., çåëåí³ âîäîðîñò³ â çðàçêàõ 
âîäè àáî çîâñ³ì íå ñïîñòåð³ãàëèñÿ, àáî áóëî çíàéäåíî 1–2 íå÷èñëåíí³ 
âèäè. Â ïðèáåðåæíèõ âîäàõ îñòðîâà ðîçâèâàëèñü íèò÷àñò³ ö³àíîáàêòåð³¿ 
ðð. Aphanizomenon, Oscillatoria ³ êîëîí³¿ äð³áíèõ êóëÿñòèõ ö³àíîáàêòåð³é 
ðð. Microcystis, Merismopedia (êë³òèíè îáñÿãîì 0,1–50 ìêì3). Â³ää³ë çî-
ëîòèñòèõ (Chrysophyceae) áóâ ïðåäñòàâëåíèé ïðèìíåç³ºâèìè âîäîðîñ-
òÿìè (êë. Prymnesiophyceae) — êîêêîë³òîôîð³äàìè, à òàêîæ ïð³ñíîâîä-
íî-ñîëîíêóâàòîâîäíèìè ðð. Dinobryon ³ Ochromonas. 

Åâãëåíîâ³ âîäîðîñò³ áóëè ïðåäñòàâëåí³ íå÷èñëåííèìè âèäàìè 
ðð. Euglena òà Eutreptia. Ãðóïà ðåøòè âîäîðîñòåé (“Etc.”, ðèñ. 4.2.4) 
îá’ºäíóº ïî 5 âèä³â ä³êò³îõîâèõ ³ êð³ïòîô³òîâèõ, 2 âèäè êðàñï³äîìîíà-
äîâèõ ³ 2 âèäè åáðèäå¿. Ïîÿâà êðàñï³äîìîíàäîâèõ ÷àñò³øå âñüîãî áóëà 
ïîâ’ÿçàíà ç òåìïåðàòóðíèì ðåæèìîì ðàéîíó. Òàê, íàïðèêëàä, âë³òêó 
2003 ð. ïîÿâà õîëîäíèõ âîäíèõ ìàñ (6–8 °C) ³ç ãëèáèííèõ øàð³â ñòè-
ìóëþâàëà ðîçâèòîê êðàñï³äîìîíàäîâèõ ì³êðîâîäîðîñòåé è îäíî÷àñíî 
îáìåæóâàëà ôîòîñèíòåç ³íøèõ òåïëîëþáèâèõ âèä³â ôèòîïëàíêòîíó 
[5]. Íåçíà÷íà ê³ëüê³ñòü êðàñï³äîìîíàä áóëà çàðåºñòðîâàíà â õîëîäí³ 
ïåð³îäè 2005 –2006 ðð., à ó 2007 ð. âîíè ñïîñòåð³ãàëèñÿ ëèøå â ãðóäí³. 
Çà íàøèìè ñïîñòåðåæåííÿìè, òàêñîíîì³÷íèé ñêëàä ïðèáåðåæíîãî ô³-
òîïëàíêòîíó îñòðîâà ìàº âåëèêó ñõîæ³ñòü ç ô³òîïëàíêòîíîì Ñåâàñòî-
ïîëüñüêîãî ïðèáåðåææÿ [16]. 

Àíàë³ç ñòðóêòóðè óãðóïóâàíü ô³òîïëàíêòîíó (ê³ëüê³ñòü âèä³â) áóâ âè-
êîíàíèé ç óðàõóâàííÿì âïëèâó ð³÷êîâîãî ñòîêó íà ðîçâèòîê ïëàíêòîíó 
â ðàéîí³ îñòðîâà (ìàëî- òà áàãàòîâîäí³ ðîêè [25]). Äëÿ êîæíîãî ì³ñÿöÿ 
ïåâíîãî ïåð³îäó áóâ ñêëàäåíèé çàãàëüíèé ñïèñîê âîäîðîñòåé, ùî çó-
ñòð³÷àëèñÿ ó âñüîìó ñòîâï³ âîäè — â ïîâåðõíåâèõ ³ ïðèäîííèõ øàðàõ. 

Âåñíîþ 2003 –2005 ðð. ó ïðèáåðåæíîìó ô³òîïëàíêòîí³ áóëî çàðåºñò-
ðîâàíî ðîçâèòîê 80 –100 âèä³â, à âåñíîþ 2007 ð. ðîçâèíóëîñü ò³ëüêè 50 
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âèä³â (ðèñ. 4.2.5). Â îáîõ ñèòóàö³ÿõ âåñíîþ çà ÷èñëîì âèä³â äîì³íóâàëè 
ä³íîô³òîâ³ âîäîðîñò³, ÷àñò³øå çóñòð³÷àëèñÿ Heterocapsa triquetra (Ehr.) S
tein. 

×èñëî âèä³â ä³àòîìåé çì³íþâàëîñÿ â³ä 14 (ó 2003 –2005 ðð.) äî 33 
(ó 2007 ð.). Âåñíîþ, íåçàëåæíî â³ä ³íòåíñèâíîñò³ ñòîêó, ó çåëåíèõ âîäî-
ðîñòåé â³äì³÷àºòüñÿ íàéá³ëüøå çà ð³ê ÷èñëî âèä³â: äî 10 ó 2007 ð. òà äî 
20 ó 2003 –2005 ðð. 

Çà ìàëîâîäíî¿ âåñíè (2007 ð.) ðåºñòðóâàëè íåçíà÷íèé (ïî 1–2 âèäè) 
ðîçâèòîê åâãëåíîâèõ, çîëîòèñòèõ âîäîðîñòåé, êîêêîë³òîôîð³ä ³ ö³àíî-
áàêòåð³é. Ê³ëüê³ñòü öèõ òàêñîí³â ó áàãàòîâîäí³ ïåð³îäè áóëà ïîì³òíî 
á³ëüøîþ. Ðåøòà âèä³â áóëà ïðåäñòàâëåíà êð³ïòîô³òîâèìè, ä³êò³îõîô³-
òîâèìè òà êðàñï³äîìîíàäîâèìè âîäîðîñòÿìè, ïðè öüîìó ó ìàëîâîäíèé 
ð³ê âåñíîþ ðîçâèâàëèñÿ ò³ëüêè êðèïòîô³òîâ³ — Leucocryptos marina (Br
aarud) Butcher. 

Âë³òêó áàãàòîâîäíèõ ðîê³â (2003 –2005 ðð.) äîì³íóâàëè ä³íîô³òîâ³ 
âîäîðîñò³ (ðèñ. 4.2.6). Â òîé ñàìèé ÷àñ ó ìàëîâîäíèé 2007 ð. ñêëàä ô³òî-
ïëàíêòîíó áóâ á³ëüø âèð³âíÿíèé, ³ ê³ëüê³ñòü âèä³â ä³àòîìîâèõ ³ ä³íîô³-
òîâèõ âîäîðîñòåé áóëà ïðèáëèçíî îäíàêîâîþ. ×àñòêà êîêêîë³òîôîð³ä 
³ ö³àíîáàêòåð³é â áàãàòîâîäí³ ë³òí³ ñåçîíè çá³ëüøóºòüñÿ äî 7–10 âèä³â. 
Çàãàëüíå ÷èñëî âèä³â â ë³òí³ ì³ñÿö³ áàãàòîâîäíîãî ðîêó ñÿãàëî 122, à ó 
ìàëîâîäíèé ð³ê – 67. 

Ó âåðåñí³ ³ æîâòí³ áàãàòîâîäíèõ ðîê³â òàêîæ äîì³íóâàëè ä³íîô³òî-
â³ âîäîðîñò³, íàé÷àñò³øå çóñòð³÷àâñÿ ãåòåðîòðîôíèé Akashiwo sanguinea 
(Hiras.) Hans. et Mostr. (ðèñ. 4.2.7). Âíåñîê ä³àòîìîâèõ áóâ ìåíø çíà÷-
íèì, ê³ëüê³ñòü âèä³â ïð³ìíåç³ºâèõ çàëèøàëàñü íà ïîïåðåäíüîìó ð³âí³. Ó 
ìàëîâîäíîìó âåðåñí³ çà ê³ëüê³ñòþ âèä³â äîì³íóâàëè ä³àòîìîâ³ âîäîðîñ-
ò³, à â æîâòí³ — ä³íîô³òîâ³. 

Íåçàëåæíî â³ä ì³ðè âïëèâó Äóíàþ íàïðèê³íö³ ðîêó â³äì³÷àºòüñÿ çìå-
íøåííÿ çàãàëüíîãî ÷èñëà âèä³â â ô³òîïëàíêòîí³ äî 50–90 (ðèñ. 4.2.8). 
Ïðîâ³äíà ðîëü â ô³òîïëàíêòîí³ ïåðåõîäèòü äî ä³àòîìîâèõ âîäîðîñòåé; 
ïðè öüîìó â ìàëîâîäí³ ðîêè â³äì³÷àëè á³ëüøå âèä³â ä³àòîìåé, í³æ ó áà-
ãàòîâîäí³. Íàïðèêëàä, â ëèñòîïàä³ 2007 ð. áóëà ïîì³÷åíà ïîÿâà ä³àòî-
ìîâî¿ âîäîðîñò³ Thalassiothrix mediterranea Pav. áîðåàëüíîãî ãåíåçèñó, à â 
ãðóäí³ — õîëîäîëþáèâî¿ Thalassiosira anguste–lineata (Schm.) Fr. et Has. 
àðêòî–áîðåàëüíîãî ãåíåçèñó. 

Óñåðåäíåí³ çíà÷åííÿ âåëè÷èí áàãàòñòâà é ð³çíîìàí³òòÿ (ñåðåäí³ çà 
ì³ñÿöü) íàâåäåí³ íà ðèñ. 4.2.9. Ïðîòÿãîì áàãàòîâîäíîãî 2005 ð. ö³ çíà-
÷åííÿ áóëè äîñèòü âåëèêèìè, òà â³äïîâ³äàëè ñåðåäí³ì áàãàòîð³÷íèì. 
Â ïîâåðõíåâîìó øàð³ ïðèáåðåææÿ ìàêñèìàëüíà ê³ëüê³ñòü âèä³â ô³òî-
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ïëàíêòîíó ðîçâèâàëàñÿ íàïðèê³íö³ ÷åðâíÿ 2005 ð., ïðè öüîìó ³íäåêñ 
âèäîâîãî áàãàòñòâà ïåðåâèùóâàâ 11 á³ò∙êë-1 (49 âèä³â ó ïðîá³ âîäè). Ì³-
í³ìàëüíà ê³ëüê³ñòü âèä³â (3) âèÿâëåíà â ïåð³îä àêòèâíîãî ðîçìíîæåííÿ 
Cerataulina pelagica (Cl.) Hend. ó âåðåñí³ 2006 ð., ïðè öüîìó ³íäåêñ áàãàò-
ñòâà ñêëàäàâ ëèøå 0,7 á³ò∙êë-1. Ìàêñèìàëüíà ð³çíîìàí³òí³ñòü ïëàíêòîíó 
áóëà çàðåºñòðîâàíà ó äðóã³é ïîëîâèí³ ñåðïíÿ 2005 ð. (çíà÷åííÿ ³íäåêñó 
äîð³âíþâàëî 4 á³ò∙êë-1). Ì³í³ìàëüíå ð³çíîìàí³òòÿ â³äçíà÷åíå íàïðèê³í-
ö³ ãðóäíÿ 2006 ð. (0,04 á³ò∙êë-1) â ïåð³îä “öâ³ò³ííÿ” äð³áíî¿ ä³àòîìîâî¿ 
ì³êðîâîäîðîñò³ Pseudonitzschia delicatissima (Cl.) Heid. et Kolbe. Â 2006 ð. 
áóëà â³äçíà÷åíà òåíäåíö³ÿ äî çìåíøåííÿ ð³çíîìàí³òòÿ é áàãàòñòâà ì³-
êðîâîäîðîñòåé, ùî íå ìîæå áóòè ïîÿñíåíî ëèøå âïëèâîì äóíàéñüêèõ 
âîä. Â 2007 ð. ³íäåêñè Øåííîíà çá³ëüøóâàëèñÿ, íàáëèæàþ÷èñü äî ñåðå-
äí³õ áàãàòîð³÷íèõ çíà÷åíü, òà ³íäåêñè áàãàòñòâà óãðóïóâàíü â á³ëüøîñò³ 
çðàçê³â íàâ³òü ïåðåâèùóâàëè ñåðåäí³ áàãàòîð³÷í³ âåëè÷èíè. 
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Ðèñ. 4.2.9. Çì³íè ð³çíîìàí³òíîñò³ òà áàãàòñòâà âèäîâîãî ñêëàäó ô³òîïëàíêòîíó 
â 2005 –2007 ðð., á³ò . êë -1 

———  ð³çíîìàí³òí³ñòü (³íäåêñ Øåíîíà); —•— •—•—  âèäîâå áàãàòñòâî (³íäåêñ Ñèìïñîíà) 

Àíàë³ç âåðòèêàëüíîãî ðîçïîä³ëó ì³êðîâîäîðîñòåé ó âîäí³é òîâù³ 
ïîêàçàâ, ùî ó âñ³ ïåð³îäè ñïîñòåðåæåíü â³í áóâ ïðàêòè÷íî îäíîð³ä-
íèì, òîáòî ó ïðèäîííèõ øàðàõ ïðèáåðåæíî¿ âîäè íà ãëèáèíàõ äî 8 ì 
ô³òîïëàíêòîí ì³ñòèòü ïðèáëèçíî òàêó æ ê³ëüê³ñòü âèä³â, ÿê ³ íà ïîâåðõ-
í³. Ò³ëüêè ó âèïàäêàõ àäâåêö³¿ äóíàéñüêèõ âîä â³äáóâàëîñÿ êîðîòêî÷à-
ñíå çá³ëüøåííÿ âèäîâîãî áàãàòñòâà é ð³çíîìàí³òòÿ âñüîãî óãðóïóâàííÿ 
á³ëÿ äíà. 

Ê³ëüê³ñòü âèä³â òà ÷èñåëüí³ñòü ô³òîïëàíêòîíó, ùî áóëà çàðåºñòðîâà-
íà â ³íøèõ ÷àñòèíàõ àêâàòîð³¿ îñòðîâó (ðîçì³ùåííÿ ñòàíö³é ïðåäñòàâ-
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ëåíî ó ðîçä³ë³ 2 ìîíîãðàô³¿), íåçíà÷íî â³äð³çíÿëàñü â³ä õàðàêòåðèñòèê 
ô³òîïëàíêòîíó, ç³áðàíîãî íà ñòàíö³¿ “Ïðè÷àë”. 

Íàïðèêëàä, ó ï³âí³÷í³é ÷àñòèí³ àêâàòîð³¿ âë³òêó 2004 ð. ê³ëüê³ñòü 
âèä³â áóëà ìàêñèìàëüíîþ, ³íäåêñ áàãàòñòâà ñêëàäàâ 11 á³ò∙êë-1, à âî-
ñåíè — çìåíøóâàâñÿ äî 6 á³ò∙êë-1. Çì³íè ³íäåêñó áàãàòñòâà íà ³íø³é 
àêâàòîð³¿ áóëè çàðåºñòðîâàí³ âë³òêó â ³íòåðâàë³ 7–9 á³ò∙êë-1, à âîñåíè 
3–7 á³ò∙êë-1. 

Â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî áóëà çàðåºñòðîâàíà ïðèñóòí³ñòü 
ãðóïè ïîòåíö³éíî òîêñè÷íèõ ì³êðîâîäîðîñòåé ó ñêëàä³ ïðèáåðåæíî-
ãî ô³òîïëàíêòîíó. Ìàêñèìóì ðîçâèòêó öèõ âèä³â â³äçíà÷àâñÿ â 2004–
2005 ðð. Ó 2007 ð. ê³ëüê³ñòü òîêñè÷íèõ âèä³â òà ¿õ ÷èñåëüí³ñòü çìåíøè-
ëàñü. Äåÿê³ âèÿâëåí³ âèäè â³ää³ëó Cyanophyceae ³ Chlorophyceae çäàòí³ 
âèêëèêàòè îòðóºííÿ ðèá ³ ÷åðåâîíîãèõ ìîëþñê³â [15]. Ìàñîâèé ðîçâè-
òîê ä³àòîìîâèõ âîäîðîñòåé P. delicatissima ³ P. seriata, ùî íåîäíîðàçîâî 
â³äçíà÷àëè ïîáëèçó îñòðîâà ³ íà ïðèëåãë³é àêâàòîð³¿, ìîæå âèêëèêàòè 
ìîëþñêîâå îòðóºííÿ ³ óñêëàäíþâàòè äèõàííÿ ðèá. Ïðåäñòàâíèêè â³ä-
ä³ëó Dinophyceae âèä³ëÿþòü ä³íîô³ç³ñòîêñèí ³ îêàäà¿íîâó êèñëîòó, ÿê³ 
ñòâîðþþòü ä³þ, ùî ïðèãí³÷óº ä³àòîìîâó ôëîðó é êîïåïîäè. Ãåòåðîòðî-
ôíà ä³íîô³òîâà âîäîð³ñòü A. sanguinea âèä³ëÿº ³õò³îòîêñèíè. Âåãåòàö³þ 
A. sanguinea íà àêâàòîð³¿ îñòðîâà ñïîñòåð³ãàëè ìàéæå ö³ëîð³÷íî ç 2004 
ïî 2006 ðð. Â 2007 ð. öåé âèä çóñòð³÷àâñÿ ò³ëüêè â ñåðïí³–æîâòí³. Ñòà-
á³ëüí³ñòü éîãî ðîçâèòêó é â³äíîñíà áåçïåêà äëÿ îñòðîâà ìîæóòü áóòè 
îáóìîâëåí³ éîãî íåâåëèêîþ ÷èñåëüí³ñòþ é â³äíîñíî ìàëèì ðîçì³ðîì 
êë³òèí. Êðèòè÷íèé ðîçâèòîê öüîãî âèäó íà äåÿêèõ ä³ëÿíêàõ ÷îðíî-
ìîðñüêîãî ïðèáåðåææÿ (îäåñüêå ³ äóíàéñüêå) íåîäíîðàçîâî â³äçíà÷à-
ëè íàïðèê³íö³ 90-õ ðîê³â ÕÕ ñò. é íà ïî÷àòêó XXI ñò. [4, 5, 7, 10, 11, 17]. 
Ó ãðóäí³ 2007 ð. íà îñòð³âíîìó ïðèáåðåææ³ ç’ÿâèëèñü ³íø³ ïîòåíö³éíî 
òîêñè÷í³ âîäîð³ñò³: Alexandrium ostenfeldii (Paul.) Balech et Tangen, òà 
äð³áíà çîëîòèñòà âîäîð³ñòü Phaeocystis pouchetii (Hariot) Lager. (îáñÿã 
êë³òèí äî 70 ìêì3), ÿê³ íåáåçïå÷í³ äëÿ ëè÷èíîê ðèá ³ ìîæóòü âèêëèêà-
òè ä³àðåòè÷íå îòðóºííÿ â ëþäèíè [15]. Âåãåòàö³ÿ îñòàííüîãî ñïîñòåð³-
ãàëàñü âë³òêó é íà ïî÷àòêó îñåí³ 2004 ð., íàâåñí³ ³ âë³òêó 2005 ³ 2006 ðð. 
Ðîçâèòîê P. pouchetii ìàâ “âèáóõîâèé” õàðàêòåð ç êîðîòêèìè äâîòèæ-
íåâèìè ïåðåðâàìè, âèêëèêàíèìè, ³ìîâ³ðíî, ã³äðîäèíàì³÷íèìè õàðàê-
òåðèñòèêàìè ïðèáåðåææÿ. 

×èñëî âèä³â ì³êðîâîäîðîñòåé çíà÷íî çìåíøóºòüñÿ íà àêâàòîð³¿, 
â³ääàëåíî¿ â³ä îñòðîâà íà 300 –800 ì (çà äàíèìè 2003 ð., òàáë. 4.2.2). 
Ïðîñòåæóâàâñÿ òàê çâàíèé “îñòð³âíèé” åôåêò ðîçïîä³ëó ã³äðîá³îíò³â. 
Äëÿ ³íøèõ ïðèáåðåæíèõ ðàéîí³â ï³âí³÷íî-çàõ³äíîãî øåëüôó ×îðíîãî 
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ìîðÿ, íàïðèêëàä, äí³ñòðîâñüêîãî àáî îäåñüêîãî, çâè÷àéíî âêàçóþòü 
ìåíøó ê³ëüê³ñòü âèä³â, í³æ ìè ðåºñòðóâàëè íà àêâàòîð³¿ îñòðîâà [4, 7, 
10, 17, 18]. 

Ñåçîíí³ çì³íè ð³çíîìàí³òòÿ ô³òîïëàíêòîíó â³äïîâ³äàþòü ñóêöåñ³é-
íèì çì³íàì, êîòð³ â³äáóâàþòüñÿ â óãðóïóâàííÿõ [2]. Ñàìå òîìó ìàêñè-
ìàëüí³ çíà÷åííÿ ³íäåêñ³â âèäîâîãî ñêëàäó õàðàêòåðèçóþòü “ìîëîä³ñòü” 
ñóêöåñ³éíèõ êîìïëåêñ³â ³ ïðè íîðìàëüíîìó ðîçâèòêó ô³òîïëàíêòîíó 
ñóïðîâîäæóþòüñÿ âåëèêèìè âåëè÷èíàìè ñóìàðíî¿ ÷èñåëüíîñò³ ³ á³î-
ìàñè ì³êðîâîäîðîñòåé. Ì³í³ìàëüí³ çíà÷åííÿ öèõ ³íäåêñ³â çâ’ÿçàí³, íàé-
÷àñò³øå, ç³ “ñòàð³ííÿì” ïëàíêòîíó ³ çàê³í÷åííÿì ïåâíèõ åòàï³â ðîçâè-
òêó ñåçîííî¿ ñóêöåñ³¿. Öèêë³÷í³ñòü ñåçîííèõ çì³í ³íäåêñ³â áàãàòñòâà é 
ð³çíîìàí³òòÿ â³äîáðàæàþòü ð³âíîâàæíèé ñòàí àâòîòðîôíî¿ ëàíêè (ô³òî-
ïëàíêòîíó) ïðèáåðåæíî¿ á³îòè îñòðîâà. 

Ðåçóëüòàòè àíàë³çó îáðîáëåíèõ çðàçê³â äîçâîëèëè íàì òàêîæ îòðè-
ìàòè çàãàëüí³ õàðàêòåðèñòèêè ô³òîïëàíêòîííîãî óãðóïóâàííÿ ïðèáå-
ðåæíèõ âîä î. Çì³¿íîãî ³ îö³íèòè éîãî ñòàí. Çâ³ñíî, ùî õàðàêòåðèñòèêè 
óãðóïóâàíü ì³êðîâîäîðîñòåé — ÷èñåëüí³ñòü ³ á³îìàñà — â óìîâàõ çì³í 
àá³îòè÷íî¿ áàçè ìîæóòü áóòè âèêîðèñòàí³ ïðè îö³íö³ åêîñèñòåìè á³î³í-
äèêàö³éíèì ìåòîäîì [1]. 

Îñâ³òëåí³ñòü ³ òåìïåðàòóðà âîäè, à òàêîæ çàáåçïå÷åí³ñòü ì³êðîâîäî-
ðîñòåé á³îãåííèìè ðå÷îâèíàìè º îñíîâíèìè ÷èííèêàìè, ÿê³ ë³ì³òóþòü 
ôîòîñèíòåç ³ âèçíà÷àþòü íå ò³ëüêè ÷èñåëüí³ñòü òà á³îìàñó ïëàíêòîíó, à 
òàêîæ ³ ñóêöåñ³éíè çì³íè ó ô³òîöåíîç³. Äëÿ ïîâåðõíåâèõ øàð³â ïðèáå-
ðåæíî¿ àêâàòîð³¿ î. Çì³¿íîãî íàìè áóëè ðîçðàõîâàí³ âåëè÷èíè çàáåçïå-
÷åíîñò³ âîäîðîñòåé ðîç÷èíåíèìè ó âîä³ á³îãåíàìè (çàáåçïå÷åí³ñòü âêà-
çàíà â ìêã. 10-3 êë³òèí ô³òîïëàíêòîíó (ðèñ. 4.2.10). Ìàëà çàáåçïå÷åí³ñòü 
ì³íåðàëüíèì ôîñôîðîì íàâåñí³ ñïîñòåð³ãàºòüñÿ ïðè àêòèâíîìó ðîç-
ìíîæåíí³ äð³áíîêë³òèííîãî ô³òîïëàíêòîíó (âåñíÿíå “öâ³ò³ííÿ” âîäè). 
Çá³ëüøåííÿ çàáåçïå÷åíîñò³ âë³òêó ³ âîñåíè âèêëèêàíî çíèæåííÿì çà-
ãàëüíîãî ñïîæèâàííÿ ôîñôàò³â, â ö³é ïåð³îä â³äáóâàºòüñÿ ïåðåâàæíèé 
ðîçâèòîê âåëèêîêë³òèííîãî ä³àòîìîâîãî é ãåòåðîòðîôíîãî ä³íîô³òîâî-
ãî ô³òîïëàíêòîíó. Çàáåçïå÷åí³ñòü êë³òèí âîäîðîñòåé àçîòîì ìàº àíàëî-
ã³÷íó ñåçîííó ì³íëèâ³ñòü (ðèñ. 4.2.10, Á). Â³äì³÷åíà òåíäåíö³ÿ äî “âè-
÷åðïàííÿ” ô³òîïëàíêòîíîì àçîòíèõ ñïîëóê â ìàëîâîäíèé ð³ê (2007 ð.). 
Ñóìàðíà ÷èñåëüí³ñòü ïðèáåðåæíîãî ô³òîïëàíêòîíó çì³íþâàëàñÿ íà 
ïîâåðõí³ â ³íòåðâàë³ â³ä 13 êë . 106 ì-3 äî 36500 êë . 106 ì-3 (ðèñ. 4.2.3). ²í-
òåðâàë çì³í ÷èñåëüíîñò³ â ïðèäîííèõ øàðàõ áóâ ïîä³áíèì — â³ä 10 êë . 

106 ì-3 äî 23 000 êë . 106 ì-3. Ó çì³íàõ âåëè÷èí ñóìàðíî¿ ÷èñåëüíîñò³ ô³òî-
ïëàíêòîíó ïðîñòåæóºòüñÿ ÷³òêà ñåçîííà öèêë³÷í³ñòü. 
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Ðèñ. 4.2.10. Çàáåçïå÷åí³ñòü âîäîðîñòåé á³îãåííèìè ðå÷îâèíàìè 
À — ôîñôîðîì ì³íåðàëüíèì, ìêã Ð.10 -3 êë³òèí; Á — í³òðàòàìè, ìêã N.10 -3 êë³òèí 

Ó öåé ÷àñ äîì³íóâàëà ä³íîô³òîâà âîäîð³ñòü A. sanguinea, á³îìàñà ÿêî¿ 
ñÿãàëà 60 ã. ì-3 (ðèñ. 4.2.11). Ìàêñèìàëüí³ çíà÷åííÿ á³îìàñè ä³àòîìîâîãî 
ïëàíêòîíó (30 ã. ì-3) áóëè çàðåºñòðîâàí³ íàïðèê³íö³ æîâòíÿ 2007 ð. 

Îñíîâíèé âíåñîê ó ôîðìóâàííÿ âåëèêèõ çíà÷åíü á³îìàñè ìàëè ä³à-
òîìîâ³ òà ä³íîô³òîâ³ ì³êðîâîäîðîñò³, äëÿ ÿêèõ â³äì³÷åíî òðè ñåçîííèõ 
ìàêñèìóìè ðîçâèòêó. Â ïåð³îä ñïîñòåðåæåíü 2003 ð. âåëè÷èíè ñóìàð-
íî¿ á³îìàñè ïðèáåðåæíîãî ô³òîïëàíêòîíó áóëè ìåíøèìè, í³æ ó 2004 –
2007 ðð., ³ ñêëàäàëè âë³òêó 6 ã. ì-3 ï³ä ÷àñ äîì³íóâàííÿ êîìïëåêñó êðóïíèõ 
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Ðèñ. 4.2.11. Ñóìàðí³ âåëè÷èíè á³îìàñè ô³òîïëàíêòîíó íà ïîâåðõí³ ïðèáåðåæ-
íèõ âîä îñòðîâà â 2004 –2007 ðð. 

ä³íîô³òîâèõ âîäîðîñòåé. Â ëèñòîïàä³ 2004 ð. ìàêñèìàëüí³ çíà÷åííÿ á³î-
ìàñè ä³íîô³òîâîãî ô³òîïëàíêòîíó áóëè çàðåºñòðîâàí³ íà ð³âí³ 65 ã. ì-3. 

Íà ïðîòÿç³ ï’ÿòèð³÷íîãî ïåð³îäó ñïîñòåðåæåíü ì³í³ìàëüíà á³îìà-
ñà ô³òîïëàíêòîíó â³äì³÷àëàñÿ íà ïî÷àòêó ãðóäíÿ 2007 ð. òà ñêëàäàëà 
ëèøå 20 ìã. ì-3. Êîðîòêî÷àñíå çìåíøåííÿ á³îìàñè ì³êðîâîäîðîñòåé 
âë³òêó 2006 òà 2007 ðð. áóëî ïîâ’ÿçàíå ç ï³äõîäîì õîëîäíèõ ìàñ âîäè 
ç â³äêðèòî¿ ÷àñòèíè ìîðÿ [5]. Â 2006 ð. ïðîñòåæóºòüñÿ òåíäåíö³ÿ äî 
“ñòàá³ë³çàö³¿” ð³âíÿ á³îìàñè âîäîðîñòåé ï³ñëÿ áàãàòîâîäíîãî ïåð³îäó 
2005 ð. 

Â êâ³òí³ 2005 ð. ïî÷àòîê ñïîñòåðåæåíü ñï³âïàâ ç çàê³í÷åííÿì âåñíÿ-
íîãî “öâ³ò³ííÿ” ïëàíêòîíó, ÿêå â öèõ øèðîòàõ ïðîõîäèòü ç áåðåçíÿ ïî 
òðàâåíü. Ïåðøèé ë³òí³é ìàêñèìóì ðîçâèòêó ô³òîïëàíêòîíó çàçâè÷àé 
ñïîñòåð³ãàëè â ÷åðâí³: ìàêñèìàëüí³ çíà÷åííÿ áàãàòñòâà òà ð³çíîìàí³òòÿ 
óãðóïîâàíü áóëî ïîâ’ÿçàíå ç³ çðîñòàííÿì çàãàëüíî¿ á³îìàñè. Äðóãèé êî-
ðîòêèé ë³òí³é ìàêñèìóì ìàâ ì³ñöå â ñåðïí³, àáî æ ñïîñòåð³ãàëîñÿ éîãî 
îá’ºäíàííÿ ç ïî÷àòêîì îñ³ííüîãî “öâ³ò³ííÿ” âîäè. Âë³òêó â³äñóòí³ñòü 
çá³ãó ìàêñèìóì³â áàãàòñòâà âèä³â òà á³îìàñè, ïèëêîïîä³áíèé õàðàêòåð ¿õ 
çì³í ñâ³ä÷àòü ïðî íåñòàá³ëüí³ñòü óãðóïóâàííÿ ô³òîïëàíêòîíó, âèêëèêàíó 
ð³çêèì îõîëîäæåííÿì é/àáî ðîçïð³ñíåííÿì âîäíèõ ìàñ íà ïðèáåðåæí³é 
àêâàòîð³¿ îñòðîâà. Îñ³ííüî-çèìîâèé ìàêñèìóì ðîçâèòêó ô³òîïëàíêòîíó 
(ç ê³íöÿ æîâòíÿ äî ëèñòîïàäà) õàðàêòåðèçóºòüñÿ íå ò³ëüêè ð³çíîìàí³òí³-
ñòþ ³ áàãàòñòâîì âèäîâîãî ñêëàäó, àëå ³ çíà÷íèìè âåëè÷èíàìè á³îìàñè 
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êë³òîê ì³êðîâîäîðîñòåé â óìîâàõ äîñòàòíüî¿ çàáåçïå÷åíîñò³ á³îãåííèìè 
ðå÷îâèíàìè. Àêòèâíèé ôîòîñèíòåç êë³òèí ô³òîïëàíêòîíó ó ÷àñ ñåçîí-
íèõ ìàêñèìóì³â îáóìîâëþº âèñîêèé ð³âåíü âì³ñòó ó âîä³ ôîòîñèíòåòè÷-
íèõ ï³ãìåíò³â (õëîðîô³ëó “à” òà ³í., äèâ. ðîçä³ë 4.3). 

Ó ïðèäîííîìó øàð³ ìàêñèìàëüíà çàãàëüíà á³îìàñà áóëà çàðåºñòðî-
âàíà íàïðèê³íö³ ÷åðâíÿ 2005 ð. — ïîíàä 28 ã. ì-3 ï³ä ÷àñ äîì³íóâàííÿ 
âåëèêî¿ ä³àòîìå¿ Pseudosolenia calcar avis (Schul.) Sunst. (ðèñ. 4.2.12), à 
âóãëåöåâà á³îìàñà â öåé ìîìåíò ñòàíîâèëà 1,4 ã. ì-3. Ì³í³ìàëüí³ çíà÷åí-
íÿ á³îìàñè âîäîðîñòåé ñïîñòåð³ãàëè çàçâè÷àé âçèìêó çà ì³í³ìàëüíîãî 
ð³÷êîâîãî ñòîêó òà àêòèâíîãî ïåðåì³øóâàííÿ â óñüîìó ñòîâï³ âîäè â³ä 
ïîâåðõí³ äî äíà, ùî çìåíøóâàëî øâèäê³ñòü ôîòîñèíòåçó âñ³º¿ ïëàíê-
òîííî¿ àëüãîôëîðè. 
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Ðèñ. 4.2.12. Ñóìàðí³ âåëè÷èíè á³îìàñè ô³òîïëàíêòîíó â ïðèäîííèõ øàðàõ 
âîäè â 2004 –2007 ðð. 

— — — — Ñèðà á³îìàñà, ìã.ì -3 , — — — — Âóãëåöåâà á³îìàñà, ìãÑ .ì -3 

Âíåñîê ó çàãàëüíó òà âóãëåöåâó á³îìàñó àñàìáëåé çåëåíèõ, åâãëåíî-
âèõ âîäîðîñòåé òà ö³àíîáàêòåð³é áóâ íåçíà÷íèì. Çàçâè÷àé íàïðèê³íö³ 
ë³òà — íà ïî÷àòêó îñåí³ ñïîñòåð³ãàëè êîðîòêî÷àñíèé ìàñîâèé ðîçâè-
òîê äð³áíèõ êîêêîë³òîôîð³ä (ç äîì³íóâàííÿì E. huxleyi). Ìàêñèìàëüí³ 
çíà÷åííÿ ÷èñåëüíîñò³ òà á³îìàñè ö³àíîáàêòåð³é â³äì³÷àëè ëèøå ó âåðå-
ñí³ 2003 ð. íà â³äêðèòèõ ìîðñüêèõ ä³ëÿíêàõ, ïðèëåãëèõ äî îñòðîâà, äå 
ïîçíà÷èâñÿ çíà÷íèé âïëèâ ð³÷êîâîãî ã³äðîôðîíòó. Ñó÷àñí³ âåëè÷èíè 
á³îìàñè ì³êðîâîäîðîñòåé íå ïåðåâèùóþòü äàíèõ, îòðèìàíèõ â öüîìó 
ðàéîí³ íàïðèê³íö³ 90-õ ðîê³â ÕÕ ñò. â ïåð³îä åâòðîô³êàö³¿ [7, 11, 17]. 
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4.2.3. Âèñíîâêè 

• Âèäîâèé ñêëàä ô³òîïëàíêòîííîãî óãðóïóâàííÿ â ðàéîí³ î. Çì³¿-
íîãî ó 2003 –2007 ðð. áóâ çíà÷íî áàãàòøèì ó ïîð³âíÿí³ ç ³íøèìè ïðè-
áåðåæíèìè ðàéîíàìè ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ. Â ïå-
ð³îä ñïîñòåðåæåíü (2003 –2007 ðð.) ó ô³òîïëàíêòîí³ ïðèáåðåæíèõ 
âîä î. Çì³¿íîãî áóëî çàðåºñòðîâàíî á³ëüø 300 âèä³â ì³êðîâîäîðîñòåé. 
Íàéá³ëüøîþ ê³ëüê³ñòþ âèä³â áóëè ïðåäñòàâëåí³ â³ää³ëè ä³àòîìîâèõ ³ 
ä³íîô³òîâèõ âîäîðîñòåé: Bacillariophyceae (33 % â³ä çàãàëüíîãî ÷èñ-
ëà âèä³â), Dinophyceae (26 %). Äîñòàòíüî ÷èñëåííèìè áóëè çåëåí³, ö³-
àíîáàêòåð³¿ ³ õð³çîô³òîâ³ âîäîðîñò³: Chlorophyceae (19 %), Cyanophyceae 
(8 %), Chrysophyceae (6 %). ²íø³ 8 % âèä³â íàëåæàëè íå÷èñëåííèì â³ä-
ä³ëàì Euglenophyceae, Cryptophyceae, Dictyochophyceae, Craspedophyceae, 
Prymnesiophyceae, Ebriophyceae. 

• Äëÿ ïîâåðõíåâèõ øàð³â ïðèáåðåææÿ î. Çì³¿íîãî áóëè çàô³êñîâà-
í³ çíà÷í³ êîëèâàííÿ âåëè÷èí âèäîâîãî áàãàòñòâà ô³òîïëàíêòîíó (³í-
äåêñ Ñèìïñîíà) â³ä 11 á³ò∙êë-1 (÷åðâåíü 2005 ð.) äî 0,7 á³ò∙êë-1 (âåðåñåíü 
2006 ð.). Ùå âèùà ð³çíèöÿ ñïîñòåð³ãàëàñÿ â ð³çíîìàí³òíîñò³ óãðóïóâàíü 
(³íäåêñ Øåííîíà) — â³ä 4 á³ò∙êë-1 (ñåðïåíü 2005 ð.) äî — 0,04 á³ò∙êë-1 
(ãðóäåíü 2006 ð.). 

• Äëÿ î. Çì³¿íîãî ñïîñòåð³ãàºòüñÿ “îñòð³âíèé åôåêò”, ïîâ'ÿçàíèé ç 
ï³äâèùåííÿì âèäîâî¿ ð³çíîìàí³òíîñò³ óãðóïóâàíü ô³òîïëàíêòîíó. Íà 
âûääàëåíí³ 300–800 ì â³ä áåðåãà âèäîâèé ñêëàä çíèæóºòüñÿ â ñåðåäíüî-
ìó íà äâà äåñÿòêè âèä³â ïëàíêòîííèõ âîäîðîñòåé (ç 40 äî 60). 

• Âèÿâëåíî, ùî ó áàãàòîâîäí³ ðîêè ó âåñ³ííüî-ë³òí³é ïåð³îä ê³ëüê³ñòü 
âèä³â ô³òîïëàíêòîíó â ñåðåäíüîìó â 2 ðàçè âèùå â ïîð³âíÿíí³ ç ìàëî-
âîäíèìè ðîêàìè. Ó îñ³ííüî-çèìîâèé ïåð³îä öÿ â³äì³íí³ñòü ìåíø çíà-
÷óùà (ëèøå 1,3 ðàçè). 

• Îñíîâíèé âíåñîê ó ôîðìóâàííÿ âåëèêèõ çíà÷åíü á³îìàñè ìàëè ä³-
àòîìîâ³ òà ä³íîô³òîâ³ ì³êðîâîäîðîñò³. Ìàêñèìàëüí³ çíà÷åííÿ á³îìàñè, 
çàðåºñòðîâàí³ äëÿ ä³àòîìîâîãî òà ä³íîô³òîâîãî ô³òîïëàíêòîíó â ïðè-
áåðåæí³é àêâàòîð³¿ î. Çì³¿íîãî, ñêëàäàëè â³äïîâ³äíî 65 ã ∙. ì-3 ³ 30 ã ∙. ì-3. 
Ñó÷àñí³ âåëè÷èíè á³îìàñè ì³êðîâîäîðîñòåé íå ïåðåâèùóþòü äàíèõ, 
îòðèìàíèõ â öüîìó ðàéîí³ íàïðèê³íö³ 90-õ ðîê³â ÕÕ ñò. â ïåð³îä åâòðî-
ô³êàö³¿. 

• Ñåçîíí³ òà ñóêöåñ³éí³ çì³íè çàãàëüíèõ õàðàêòåðèñòèê ô³òîïëàíê-
òîíó â³äïîâ³äàþòü â³äîìèì çì³íàì ô³òîïëàíêòîíó ï³âí³÷íî-çàõ³äíîãî 
øåëüôó ×îðíîãî ìîðÿ. Âïðîäîâæ ï’ÿòèð³÷íîãî ïåð³îäó ñïîñòåðåæåíü 
íå áóëî âèÿâëåíî àíîìàë³é â éîãî ðîçâèòêó. 

НА
УК
ОВ
А БІ

БЛ
ІО
ТЕ
КА

 О
НУ

 ім
. І.
І. М

ЕЧ
НИ
КО
ВА



126 Îñòð³â Çì³¿íèé

4.3. ÔÎÒÎÑÈÍÒÅÒÈ×Í² Ï²ÃÌÅÍÒÈ 

Âì³ñò ôîòîñèíòåòè÷íèõ ï³ãìåíò³â â ìîðñüê³é âîä³ º îäíèì ³ç âàæ-
ëèâ³øèõ ³íäèêàòîð³â åêîëîã³÷íîãî ñòàíó âîäíèõ åêîñèñòåì, òîìó ùî 
ñëóæèòü ì³ðîþ ïîòåíö³éíî¿ ïðîäóêòèâíîñò³ âîäíîãî îá’ºêòó. Õëîðî-
ô³ë “à” º ïîêàçíèêîì ð³âíÿ ðîçâèòêó ô³òîïëàíêòîíó òà äîçâîëÿº åêñ-
ïðåñíî îö³íèòè ïðîñòîðîâå ðîçïîâñþäæåííÿ á³îìàñè ô³òîïëàíêòîíó 
³ ïðîñòåæèòè çà ¿¿ çì³íàìè â ÷àñ³. Â ×îðíîìó ìîð³ ïåðø³ ñïîñòåðå-
æåííÿ êîíöåíòðàö³é õëîðîô³ëó “à” áóëî âèêîíàíî â 1960-õ ðð., ³ âîíè 
õàðàêòåðèçóâàëèñÿ åï³çîäè÷íèìè âèçíà÷åííÿìè â Ñåâàñòîïîëüñüê³é 
áóõò³ òà äåÿêèõ â³äêðèòèõ ðàéîíàõ ìîðÿ [6, 21]. Â 1970-õ ðð. ïî÷èíà-
þòüñÿ á³ëüø ïëàíîì³ðí³ âèì³ðþâàííÿ, ùî îõîïëþâàëè ï³âí³÷íî-ñõ³ä-
íó ³ çàõ³äíó ÷àñòèíè ìîðÿ [3, 4,]. Ç 1980-õ ðð. ðîçïî÷èíàþòüñÿ á³ëüø 
äåòàëüí³ äîñë³äæåííÿ õëîðîô³ëó íà âåëèê³é àêâàòîð³¿ â ð³çí³ ñåçîíè 
ðîêó [1, 5, 13, 15]. Âñ³ ïåðåë³÷åí³ äîñë³äæåííÿ, ÿê³ îõîïëþâàëè ï³âð³÷-
íèé öèêë (ç êâ³òíÿ ïî ëèñòîïàä), âèÿâèëè îñ³íí³é ìàêñèìóì ³ ë³òí³é 
ì³í³ìóì ó ðîçâèòêó ô³òîïëàíêòîíó. Êð³ì òîãî, â³äì³÷åíî ñòàá³ëüí³ñòü 
âì³ñòó õëîðîô³ëó â îäíàêîâ³ ñåçîíè ðîêó ïðîòÿãîì äåê³ëüêîõ ðîê³â. Äî 
1986 ð. íå ïðîâîäèëîñÿ âèì³ðþâàíü õëîðîô³ëó â çèìîâèé ïåð³îä, ùî 
íå äîçâîëÿëî ïðîñòåæèòè éîãî ñåçîííó äèíàì³êó. Â ñåðåäèí³ 1980-õ ðð. 
ó çàõ³äí³é ÷àñòèí³ ìîðÿ âèêîíàíî âèçíà÷åííÿ õëîðîô³ëó â çèìîâèé ³ 
ðàííüîâåñíÿíèé ïåð³îä [22, 23,]. 

Ïèòàííÿ ïðî ñåçîííó äèíàì³êó õëîðîô³ëó ïîâ’ÿçàíî ç ïðîáëåìîþ 
á³îëîã³÷íî¿ àêòèâíîñò³ ô³òîïëàíêòîíó, ÿêà îáóìîâëþº ñòàòóñ ïðîäóêòèâ-
íîñò³ âîä ×îðíîãî ìîðÿ. Â ïèòàíí³ ïðî âñòàíîâëåííÿ ñòàòóñó ×îðíîãî 
ìîðÿ çà ïðîäóêòèâí³ñòþ éîãî âîä âåëèêå çíà÷åííÿ ìàº âíåñîê ð³çíèõ 
îáëàñòåé, ñåðåä ÿêèõ îñîáëèâå ïîëîæåííÿ çàéìàº ÏÇ×Ì. Çà ðàõóíîê 
ñòîêó ð³÷îê Äí³ïðà, Äí³ñòðà, Ï³âäåííîãî Áóãó ³, îñîáëèâî, Äóíàþ â³ä-
áóâàºòüñÿ ïîñò³éíèé ïðèòîê á³îãåííèõ åëåìåíò³â, ùî ñòèìóëþþòü ðîç-
âèòîê ô³òîïëàíêòîíó. Îäíàê â³äîìîñò³ ïðî ðîçïîä³ë òà äèíàì³êó õëîðî-
ô³ëó â ïðèãèðëîâèõ ðàéîíàõ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ìîðÿ äî ê³íöÿ 
ìèíóëîãî ñòîë³òòÿ áóëè äóæå îáìåæåíèìè [9, 16, 14, 24]. 

Ñèñòåìàòè÷í³ ñïîñòåðåæåííÿ çà äèíàì³êîþ õëîðîô³ëó â ïðèäóíàé-
ñüêîìó ðàéîí³ ìîðÿ áóëè ðîçïî÷àò³ íàìè ó 2003 ð. [10]. Äîñë³äæåííÿ 
2003 –2007 ðð. âïåðøå äîçâîëèëè íàì ïðîñòåæèòè ïîâíèé öèêë ñå-
çîííèõ òà ì³æð³÷íèõ çì³í âåëè÷èí êîíöåíòðàö³é õëîðîô³ëó “à”, à òà-
êîæ éîãî ïðîñòîðîâèé ðîçïîä³ë íà ìîðñüê³é ä³ëÿíö³ â³ä óñòÿ Äóíàþ äî 
î. Çì³¿íîãî. Â ðàìêàõ ïðîãðàìè ³íòåãðîâàíîãî åêîëîã³÷íîãî ìîí³òî-
ðèíãó, ÿêèé âèêîíóºòüñÿ ñï³âðîá³òíèêàìè íàóêîâî-äîñë³äíî¿ ñòàíö³¿ 
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“Îñòð³â Çì³¿íèé” Ðåã³îíàëüíîãî öåíòðó ³íòåãðîâàíîãî ìîí³òîðèíãó ³ 
åêîëîã³÷íèõ äîñë³äæåíü ÎÍÓ ³ì. ². ². Ìå÷íèêîâà [20], ñïîñòåðåæåííÿ 
çà âì³ñòîì õëîðîô³ëó “à” â ïðèáåðåæíèõ âîäàõ â êîìïëåêñ³ ç ã³äðîõ³-
ì³÷íèìè ³ ã³äðîá³îëîã³÷íèìè ñïîñòåðåæåííÿìè äàþòü çìîãó îö³íèòè 
ÿê³ñòü ìîðñüêîãî ñåðåäîâèùà ³ âïëèâ íà ìîðñüêó åêîñèñòåìó ð³÷êîâîãî 
ñòîêó òà ³íøèõ àá³îòè÷íèõ ïàðàìåòð³â. 

Ìåòîþ ðîáîòè áóëî âèâ÷åííÿ ïðîñòîðîâîãî ðîçïîä³ëó, ð³÷íî¿ òà áà-
ãàòîð³÷íî¿ äèíàì³êè êîíöåíòðàö³¿ õëîðîô³ëó “à” â ìîðñüêèõ âîäàõ á³ëÿ 
î. Çì³¿íîãî, à òàêîæ íà óçìîð’¿ ð. Äóíàþ äëÿ îö³íêè ìîæëèâèõ çì³í ÿêî-
ñò³ ìîðñüêîãî ñåðåäîâèùà òà ³íòåíñèâíîñò³ ïåðâèííîãî ïðîäóêóâàííÿ 
îðãàí³÷íî¿ ðå÷îâèíè ó âîäàõ äîñë³äæóâàíî¿ àêâàòîð³¿. 

4.3.1. Ìàòåð³àëè òà ìåòîäè äîñë³äæåíü 

Äîñë³äæåííÿ ôîòîñèíòåòè÷íèõ ï³ãìåíò³â, ÿê³ ïðîâîäèëèñü â 2003 – 
2007 ðð., ïåðåäáà÷àëè êîðîòêîñòðîêîâ³ çéîìêè íà ïîë³ãîíàõ òà ïîñò³éí³ 
ñïîñòåðåæåííÿ íà ñòàö³îíàðí³é òî÷ö³ — ñòàíö³¿ “Ïðè÷àë” (äèâ. ðîçä³ë 2 
ìîíîãðàô³¿). Ó 2003 ð. íàø³ äîñë³äæåííÿ ïðîâîäèëèñü ïðîòÿãîì ÷îòè-
ðüîõ åêñïåäèö³é, ÿê³ ïðîõîäèëè â òðàâí³, ÷åðâí³ — ëèïí³, ñåðïí³ òà âå-
ðåñí³ íà äîñë³äíèöüêîìó ñóäí³ “Öèêëîí”. Ðàéîíîì ðîá³ò áóëà àêâàòîð³ÿ 
â³ä óçìîð’ÿ ð. Äóíàþ äî î. Çì³¿íîãî. Ç 2004 ð. ïî 2007 ð. ñïîñòåðåæåííÿ 
çà âì³ñòîì ôîòîñèíòåòè÷íèõ ï³ãìåíò³â ïðîâîäèëèñü ñèñòåìàòè÷ íî, ç 
³íòåðâàëîì 5 ä³á, íà ñòàö³îíàðí³é ñòàíö³¿ “Ïðè÷àë” (î. Çì³¿íèé). Ïî-
ïåðåäíÿ îáðîáêà çðàçê³â ïðîâîäèëàñü â ëàáîðàòîð³¿ íàóêîâî-äîñë³ä íî¿ 
ñòàíö³¿ “Îñòð³â Çì³¿íèé”. Ïðîòÿãîì ï’ÿòè ðîê³â áóëî â³ä³áðàíî ³ ïðî-
àíàë³çîâàíî 670 çðàçê³â òà ïðîâåäåíî 2680 âèì³ðþâàíü êîíöåíòðàö³¿ 
õëîðîô³ë³â “à”, “b”, “ñ” òà ôåîô³òèíó â ïîâåðõíåâèõ, ïðèäîííèõ âîäàõ 
òà â øàð³ òåðìîêëèíó. 

Âèçíà÷åííÿ õëîðîô³ëó “à” ïðîâîäèëîñü ñòàíäàðòíèì ñïåêòðîôîòî-
ìåòðè÷íèì ìåòîäîì [17] ç âèêîðèñòàííÿì ñïåêòðîôîòîìåòðà ìîäåë³ 
JENWEY. Ïàðàëåëüíî ç âèçíà÷åííÿì õëîðîô³ëó ïðîâîäèëîñü âèçíà-
÷åííÿ âì³ñòó ôîñôàò³â â çðàçêàõ âîäè ó â³äïîâ³äíîñò³ ç ìåòîäèêîþ [18]. 

4.3.2. Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ 

Ïðîòÿãîì âñüîãî ïåð³îäó äîñë³äæåíü (2003 –2007 ðð.) ä³àïàçîí êî-
ëèâàíü êîíöåíòðàö³¿ õëîðîô³ëó “à” â ïîâåðõíåâîìó äåñÿòèìåòðîâî-
ìó øàð³ âîä íàâêîëî î. Çì³¿íîãî ñêëàäàâ 0,13–28,04 ìêã/ë, õëîðîô³ëó 
“â” 0,11–14,09 ìêã/ë, õëîðîô³ëó “ñ” — 0–4,13 ìêã/ë òà ôåîô³òèíó — 
0,03–17,14 ìêã/ë (ðèñ. 4.3.1–4.3.4). Ïðè öüîìó êîëèâàííÿ âñ³õ ôîòî-
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âîäàõ ìîðÿ á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. 
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âîäàõ ìîðÿ á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. 
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Ðèñ.4.3.3. Êîíöåíòðàö³ÿ õëîðîô³ëó “c” â ïîâåðõíåâèõ (I) òà ïðèäîííèõ (II) 
âîäàõ ìîðÿ á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. 
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Ðèñ.4.3.4. Êîíöåíòðàö³ÿ ôåîô³òèíó â ïîâåðõíåâèõ (I) òà ïðèäîííèõ (II) âîäàõ 
ìîðÿ á³ëÿ î. Çì³¿íîãî ó 2004 –2007 ðð. 
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ñèíòåòè÷íèõ ï³ãìåíò³â â³äáóâàëèñÿ ñèíõðîííî, ùî ï³äòâåðäæóºòüñÿ 
êîåô³ö³ºíòàìè êîðåëÿö³¿, çíà÷åííÿ ÿêèõ ñêëàäàëè â³ä 0,78 äî 0,98. 
Äåòàëüíèé àíàë³ç ñåçîííèõ òà ïðîñòîðîâèõ çì³í ï³ãìåíò³â â àêâàòîð³¿ 
ïðîâîäèâñÿ çà îñíîâíèì ôîòîñèíòåòè÷íèì ï³ãìåíòîì ì³êðîâîäîðîñ-
òåé — õëîðîô³ëîì “à”. 

Àìïë³òóäà êîëèâàíü êîíöåíòðàö³é õëîðîô³ëó “à” â ïîâåðõíåâîìó 
øàð³ âîä áóëà â 5 ðàç³â á³ëüøå, í³æ íà ãëèáèí³ 8 ì, ùî ó ñåðåäíüîìó 
äàëî ïåðåâèùåííÿ éîãî âì³ñòó íà ïîâåðõí³ ó ïîð³âíÿíí³ ç ïðèäîííèì 
øàðîì ó äâà ðàçè (òàáë. 4.3.1). Öåé ôàêò âêàçóº íà çíà÷íå çíèæåííÿ 
ôîòîñèíòåòè÷íî¿ àêòèâíîñò³ ô³òîïëàíêòîíó íà ãëèáèí³ 8 ì. Ï³äâèùå-
í³ êîíöåíòðàö³¿ õëîðîô³ëó “à” â ïîâåðõíåâîìó øàð³ âîä á³ëÿ î. Çì³¿íî-
ãî ïåðåâàæíî âèçíà÷àþòüñÿ ñòèìóëþþ÷èì âïëèâîì á³îãåííîãî ñòîêó 
ð. Äóíàþ íà ïðîäóêö³éí³ ïðîöåñè. 

Òàáëèöÿ 4.3.1 

Ñåçîíí³ çì³íè ãðàíè÷íèõ òà ñåðåäí³õ çíà÷åíü âì³ñòó õëîðîô³ëó “à” (ìêã/ë) â 
ïîâåðõíåâèõ òà ïðèäîííèõ âîäàõ ×îðíîãî ìîðÿ á³ëÿ î. Çì³¿íîãî â 2004 –2007 ðð. 

Ì³ñÿöü
Ïîâåðõíåâèé øàð Ïðèäîííèé øàð

Ãðàíè÷í³ Ñåðåäí³ Ãðàíè÷í³ Ñåðåäí³
Ñ³÷åíü 0,20–0,34 0,26 0,17–0,30 0,21
Ëþòèé 0,28–3,06 1,07 0,25–1,07 0,61

Áåðåçåíü 0,27–2,36 0,84 0,27–1,98 0,72
Êâ³òåíü 0,74–11,20 2,85 0,38–1,88 1,08
Òðàâåíü 0,28–7,29 2,06 0,15–1,72 0,75
×åðâåíü 0,13–28,03 2,88 0,30–5,55 1,27
Ëèïåíü 0,13–22,13 1,89 0,13–1,79 0,59
Ñåðïåíü 0,14–4,02 0,77 0,19–1,63 0,68
Âåðåñåíü 0,16–3,77 1,32 0,22–2,84 1,05
Æîâòåíü 0,19–16,80 2,28 0,07–3,68 0,87
Ëèñòîïàä 0,15–12,02 2,33 0,14–5,72 1,29
Ãðóäåíü 0,30–4,40 0,99 0,22–1,53 0,61

Íåçâàæàþ÷è íà âåëèêèé ä³àïàçîí çì³í çíà÷åíü äîñë³äæóâàíîãî ïî-
êàçíèêà, ñåçîíí³ êîëèâàííÿ ñåðåäíüîì³ñÿ÷íèõ êîíöåíòðàö³é õëîðîô³-
ëó “à” ïðîñë³äæóâàëèñÿ äîñòàòíüî ÷³òêî, ùî â³äîáðàæàëîñÿ â çì³íàõ ¿õ 
çíà÷åíü â 3–10 ðàç³â. 

Ñåçîííà äèíàì³êà âì³ñòó ôîòîñèíòåòè÷íèõ ï³ãìåíò³â ô³òîïëàíêòîíó 
õàðàêòåðèçóâàëàñÿ íàÿâí³ñòþ ÷³òêî âèðàæåíèõ ìàêñèìóì³â â êâ³òí³ — 
÷åðâí³ òà æîâòí³ — ëèñòîïàä³ (ðèñ. 4.3.1). Ïðè öüîìó êîæíîãî ðîêó ô³ê-
ñóâàëîñÿ ð³çêå çíèæåííÿ êîíöåíòðàö³é õëîðîô³ëó “à” â ñåðïí³. Òðåáà 
â³äì³òèòè, ùî ã³äðîìåòåîðîëîã³÷í³ îñîáëèâîñò³ ð³çíèõ ðîê³â âèêëèêàëè 
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â³äõèëþâàííÿ òåðì³í³â âåñíÿíî-ë³òíüîãî òà îñ³ííüîãî ìàêñèìóì³â íà 
ì³ñÿöü. Òàê, òåïëèé ëèñòîïàä 2004 ð. (òåìïåðàòóðà âîäè 14,5îÑ) ñïðè-
ÿâ çì³ùåííþ ìàêñèìóìó êîíöåíòðàö³¿ õëîðîô³ëó “à” íà ê³íåöü îñåí³, 
òîä³ ÿê â ³íø³ ðîêè îñ³íí³é ìàêñèìóì ñïîñòåð³ãàâñÿ â æîâòí³. Ðàçîì ç 
òèì íàéá³ëüø âèñîê³ çíà÷åííÿ êîíöåíòðàö³¿ õëîðîô³ëó “à” ðåºñòðóâà-
ëèñÿ â âåñíÿíî-ë³òí³é ñåçîí. Ìàêñèìàëüíå çíà÷åííÿ ñåðåäíüîì³ñÿ÷-
íî¿ êîíöåí òðàö³¿ õëîðîô³ëó “à” (2,85 ìêã/ë) ñïîñòåð³ãàëîñü â êâ³òí³ 
(òàáë. 4.3.1), êîëè çàçâè÷àé ïðîõîäèòü âåñíÿíà ïîâ³íü íà ð. Äóíà¿. Òàêà 
ñåðåäíüîì³ñÿ÷íà êîíöåíòðàö³ÿ º õàðàêòåðíîþ òàêîæ ³ äëÿ ÷åðâíÿ, îä-
íàê â öåé ïåð³îä áóâ çàô³êñîâàíèé àáñîëþòíèé ìàêñèìóì êîíöåíòðà-
ö³¿, ùî ñêëàäàº 28,03 ìêã/ë (÷åðâåíü 2006 ð.) 

Îñåðåäíåí³ äàí³ ñïîñòåðåæåíü çà 2004 –2007 ðð. (ðèñ. 4.3.5) ïîêà-
çàëè ÷³òêó äâîõâåðøèííó ñåçîííó äèíàì³êó õëîðîô³ëó, ÿêà çà äàíèìè 
Ã. Ï. Áåðñåíºâî¿ [2] áóëà õàðàêòåðíîþ äëÿ ñõ³äíî¿ òà çàõ³äíî¿ ÷àñòèí 
×îð íîãî ìîðÿ â â³ñ³ìäåñÿò³ ðîêè ìèíóëîãî ñòîë³òòÿ. Â öåé ïåð³îä äèíà-
ì³êà õëîðîô³ëó ïðèáåðåæíèõ ðàéîí³â ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ìîðÿ 
â³äð³çíÿëàñÿ âèñîêèìè ïîêàçíèêàìè â âåñíÿíî-ë³òí³é ïåð³îä òà â³äñóò-
í³ñòþ ë³òíüîãî ì³í³ìóìó. Çà íàøèìè ñïîñòåðåæåííÿìè îñòàíí³õ ðîê³â, 
ñåçîííà äèíàì³êà õëîðîô³ëó á³ëÿ óçáåðåææÿ î. Çì³¿íîãî ìàº ðèñè, ùî º 
ïðèòàìàííèìè ìåçî-åâòðîôíèì ìîðñüêèì âîäàì. Á³ëüøó ÷àñòèíó ðîêó 
âì³ñò õëîðîô³ëó “à” â³äïîâ³äàº ð³âíþ åâòðîôíèõ âîä, àëå âçèìêó òà â 
ïåð³îä ë³òíüîãî ì³í³ìóìó â³í çíèæóºòüñÿ äî êîíöåíòðàö³é, ùî º õàðàê-
òåðíèìè äëÿ ìåçîòðîôíèõ ìîðñüêèõ âîä. 

0
1
2
3
4
5
6
7
8

Сі
че
нь

Л
ю
ти
й

Бе
ре
зе
нь

Кв
іт
ен
ь

Тр
ав
ен
ь

Че
рв
ен
ь

Л
ип
ен
ь

Се
рп
ен
ь

Ве
ре
се
нь

Ж
ов
те
нь

Л
ис
то
па
д

Гр
уд
ен
ь

Х
ло
ро
фi
л 

"а
", 
мк
г/
л

2004

2005

2006

2007

Ðèñ. 4.3.5. Ñåçîííà äèíàì³êà õëîðîô³ëó “à” â ïîâåðõíåâèõ âîäàõ ìîðÿ á³ëÿ 
î. Çì³¿íîãî â 2004 –2007 ðð. 
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Àíàë³ç ì³æð³÷íèõ çì³í âì³ñòó õëîðîô³ëó “à” â âåãåòàö³éíèé ïåð³îä 
ðîê³â, ùî äîñë³äæóâàëèñÿ, ïîêàçàâ, ùî íàéá³ëüø âèñîê³ êîíöåíòðà-
ö³¿ õëîðîô³ëó “à” áóëè çàðåºñòðîâàí³ â 2004–2005 ðð., ùî, â³ðîã³äíî, 
ïîâ’ÿçàíî ç á³ëüø ³íòåíñèâíèì â ö³ ðîêè âîäíèì ñòîêîì ð. Äóíàþ, çà 
ðàõóíîê ÿêîãî ñòàâñÿ àêòèâíèé ïðèòîê á³îãåííèõ åëåìåíò³â â ïðèëåã-
ëèé ðàéîí ×îðíîãî ìîðÿ, ùî ñïðîâîêóâàëî á³ëüø ³íòåíñèâíèé ðîçâè-
òîê ô³òîïëàíêòîííîãî óãðóïóâàííÿ â ö³ëîìó (äèâ. ðîçä³ë 4.2). 

Â íàñòóïí³ ðîêè (2006–2007) ñåðåäí³ çíà÷åííÿ âì³ñòó õëîðîô³ëó “à” 
çíèçèëèñÿ â 1,8–2,2 ðàçè (òàáë. 4.3.2). Öÿ òåíäåíö³ÿ áóëà õàðàêòåðíîþ 
ÿê äëÿ ïîâåðõíåâèõ, òàê ³ äëÿ ïðèäîííèõ âîä. Ñåðåäíÿ êîíöåíòðàö³ÿ 
õëîðîô³ëó “à” â 2007 ð. áóëà áëèçüêîþ äî ðåçóëüòàò³â 2003 ð. Îäíàê íå-
îáõ³äíî âðàõîâóâàòè, ùî â äîñë³äæåííÿõ 2003 ð. áóëè îõîïëåí³ êîðîòê³ 
³íòåðâàëè ÷àñó, ïðîòÿãîì ÿêèõ âèêîíóâàëèñÿ åêñïåäèö³¿, ó çâ’ÿçêó ç ÷èì 
ìîãëè áóòè ïðîïóùåí³ âåñíÿíèé òà îñ³íí³é ï³êè êîíöåí òðàö³é õëîðî-
ô³ëó “à”. 

Òàáëèöÿ 4.3.2 

Ãðàíè÷í³ òà ñåðåäí³ çíà÷åííÿ êîíöåíòðàö³¿ õëîðîô³ëó “à” (ìêã/ë) â ô³òîïëàíê-
òîí³ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ á³ëÿ î. Çì³¿íîãî â âåãåòàö³éíèé 

ïåð³îä 2003 –2007 ðð. 

Ïåð³îä ñïîñòåðå-
æåíü

Ïîâåðõíåâèé øàð Ïðèäîííèé øàð
Ãðàíè÷í³ Ñåðåäí³ Ãðàíè÷í³ Ñåðåäí³

V–IX 2003 ð. 0,28–7,75 1,25 0,25–1,26 0,76
VI–XI 2004 ð. 0,22–12,02 2,41 0,26–5,72 1,48
IV–XI 2005 ð. 0,19–28,03 2,90 0,18–2,93 1,03
IV–XI 2006 ð. 0,13–7,29 1,53 0,13–5,55 0,75
IV–XI 2007 ð. 0,13–16,80 1,33 0,15–1,44 0,78

Îäíèì ç âàæëèâèõ ðåçóëüòàò³â åêñïåäèö³éíèõ äîñë³äæåíü 2003 ð. 
áóëî äåòàëüíå ïðîñòîðîâå âèâ÷åííÿ ðîçïîä³ëó êîíöåíòðàö³é õëîðîô³ëó 
“à” â ìîðñüê³é àêâàòîð³¿ â³ä óñòÿ Äóíàþ äî î. Çì³¿íîãî. 

Ñåðåäí³ çíà÷åííÿ êîíöåíòðàö³é õëîðîô³ëó “à” íà óçìîð’¿ ð. Äóíàþ 
áóëè â 2–3 ðàçè âèùå, í³æ â âåðõíüîìó äåñÿòèìåòðîâîìó øàð³ âîä á³ëÿ 
î. Çì³¿íîãî (òàáë. 4.3.3). 

Á³ëüø äåòàëüíèé ðîçïîä³ë õëîðîô³ëó “à” â ïîâåðõíåâèõ âîäàõ àê-
âàòîð³¿, ùî ðîçòàøîâàíà íà çàõ³ä â³ä î. Çì³¿íîãî, ïðåäñòàâëåíèé íà 
ðèñ. 4.3.6, ÿêèé â³äîáðàæàº ñèòóàö³þ, ùî ñêëàëàñÿ â ñåðïí³ 2003 ð., àëå 
ïðèíöèïîâî º òèïîâîþ òàêîæ ³ äëÿ ³íøèõ ñåçîí³â ðîêó. 

Íàïðèê³íö³ ë³òà óìîâíà ãðàíèöÿ ì³æ ìåçî- òà åâòðîôíèìè âîäàìè 
(1,0 ìêã/ë õëîðîô³ëó “à”) [8] ïðîõîäèëà ïðèáëèçíî â ðàéîí³ 30° ñ. ä., äå 
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Òàáëèöÿ 4.3.3 

Ãðàíè÷í³ òà ñåðåäí³ çíà÷åííÿ êîíöåíòðàö³é õëîðîô³ëó “à” íà óçìîð’¿ ð. Äóíàþ 
òà á³ëÿ î. Çì³¿íîãî â 2003 ð. 

Ì³ñÿöü
Óçìîð’ÿ ð. Äóíàþ Àêâàòîð³ÿ á³ëÿ î. Çì³¿íîãî

Ãðàíè÷í³ Ñåðåäí³ Ãðàíè÷í³ Ñåðåäí³
Òðàâåíü 0,91–2,67 1,95 0,28–1,68 0,86

×åðâåíü–ëèïåíü 1,80–9,34 4,70 0,78–7,75 2,22
Ñåðïåíü 1,95–5,34 3,46 0,41–1,91 0,65
Âåðåñåíü 8,72 – 0,42–0,87 0,70

Ðèñ. 4.3.6.. Ðîçïîä³ë êîíöåíòðàö³¿ õëîðîô³ëó “à” (ìêã/ë) â ïîâåðõíåâèõ âîäàõ 
ïðèäóíàéñüêîãî ðàéîíó ìîðÿ â ñåðïí³ 2003 ð. 

âïëèâ ð³÷êîâèõ âîä â³ä Äóíàþ çíà÷íî çíèæóâàâñÿ. Çìåíøåííÿ êîíöåí-
òðàö³¿ õëîðîô³ëó “à” â ñõ³äíîìó íàïðÿì³ â³ä óñòÿ Äóíàþ íàî÷íî äåìîí-
ñòðóº âïëèâ ð³÷êîâîãî âèòîêó íà ã³äðîá³îëîã³÷íèé ðåæèì äîñë³äæåíî¿ 
àêâàòîð³¿. 

Äîñë³äæåííÿ ïðîñòîðîâîãî ðîçïîä³ëó õëîðîô³ëó “à” â ðàéîí³ î. Çì³¿íî-
ãî, äå ãëèáèíè äîñÿãàëè 30–37 ì, âêëþ÷àëè òàêîæ ³ ïîð³âíÿííÿ éîãî âì³ñòó 
íà ïîâåðõíåâîìó ³ ïðèäîííîìó ãîðèçîíòàõ. Â ïåð³îä ç òðàâíÿ ïî âåðåñåíü 
âñòàíîâëåíî äâà òèïè âåðòèêàëüíîãî ðîçïîä³ëó êîíöåíòðàö³é õëîðîô³ëó 
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“à”. Â òðàâí³, ñåðïí³ òà âåðåñí³ ìàêñèìóì êîíöåíòðàö³é ôîòîñèíòåòè÷-
íèõ ï³ãìåíò³â çíàõîäèâñÿ ó ïîâåðõíåâîìó øàð³ ³ çíèæóâàâñÿ äî äíà. Òàêèé 
ðîçïîä³ë ô³òîï³ãìåíò³â º òèïîâèì äëÿ ìîðñüêèõ àêâàòîð³é ç íåâåëèêèìè 
ãëèáèíàìè òà ³íòåíñèâíèì áåðåãîâèì âèòîêîì [2]. Ïîðÿä ç òèì, â ÷åðâí³–
ëèïí³ ñïîñòåð³ãàâñÿ ³íøèé òèï ðîçïîä³ëó, ïðè ÿêîìó ìàêñèìàëüí³ êîíöåí-
òðàö³¿ õëîðîô³ëó áóëè âèÿâëåí³ íà ãëèáèí³ 6 ì, äå âì³ñò ï³ãìåíò³â âèÿâèâñÿ 
â 2 ðàçè âèùèì, í³æ íà ïîâåðõí³ [10]. Â öåé ïåð³îä, áåçïåðå÷íî, âèð³øàëü-
íèì ôàêòîðîì â ðîçïîä³ë³ õëîðîô³ëó âèÿâèëàñÿ ñòðàòèô³êàö³ÿ âîä, òîìó 
ìàêñèìàëüíà äëÿ ñòîâáóðà âîäè êîíöåíòðàö³ÿ õëîðîô³ëó ëîêàë³çóâàëàñÿ â 
øàð³ ñòðèáêà ù³ëüíîñò³ òà òåìïåðàòóðè. 

Ðåòðîñïåêòèâí³ äàí³ ïî âì³ñòó õëîðîô³ëó “à” â ðàéîí³ î. Çì³¿íîãî 
äîçâîëÿþòü ïîð³âíÿòè ñó÷àñí³ ìàòåð³àëè ç ðåçóëüòàòàìè äîñë³äæåíü 
1980-õ òà ïî÷àòêó 1990-õ ðð., êîëè íà ï³âí³÷íî-çàõ³äíîìó øåëüô³ çðî-
ñòàííÿ åâòðîô³êàö³¿ ïðîâîêóâàëî íàäçâè÷àéíî âèñîêèé ð³âåíü ðîçâè-
òêó ô³òîïëàíêòîíó [19]. Ñåðåäíüî-áàãàòîð³÷íà êîíöåíòðàö³ÿ õëîðî-
ô³ëó “à” äëÿ ðàéîíó áåçïîñåðåäíüîãî ðîçòàøóâàííÿ î. Çì³¿íîãî, ùî 
ðîçðàõîâàíà çà ìàòåð³àëàìè áàíêó äàíèõ ìîðñüêîãî ã³äðîô³çè÷íîãî 
³íñòèòóòó çà 1980 –1995 ðð., íà ãîðèçîíò³ 0 ì ñêëàëà 4,52 ìêã/ë, à ñå-
ðåäíüîêâàäðàòè÷íå â³äõèëåííÿ ð³÷íîãî ïåðåá³ãó — 4,4 ìêã/ë [14]. Çà 
íàøèìè äàíèìè [10–12], ñåðåäíÿ êîíöåíòðàö³ÿ õëîðîô³ëó “à” ó âå-
ãåòàö³éíèé ïåð³îä 2003–2007 ðð. çì³íþâàëàñÿ â³ä 1,25 äî 2,90 ìêã/ë, 
ùî â 1,5–3,5 ðàçè ìåíøå, í³æ â â³ñ³ìäåñÿò³ ðîêè òà â ïåðø³é ïîëîâèí³ 
äåâ’ÿíîñòèõ. 

Ö³ çì³íè â³ðîã³äí³øå çà âñå ïîâ’ÿçàí³ ç òèì, ùî çíà÷íî çíèçèëàñÿ 
êîíöåíòðàö³ÿ ì³íåðàëüíîãî ôîñôîðó. Ùå â 1997 ð. áóëî çàô³êñîâàíî 
çíèæåííÿ íàäõîäæåííÿ ôîñôàò³â â ìîðå ç ð³÷êîâèì âèòîêîì, âíàñë³-
äîê ÷îãî ¿õ êîíöåíòðàö³ÿ íà óçìîð’¿ ñòàëà â 3–4 ðàçè íèæ÷å òî¿, ùî ñïî-
ñòåð³ãàëàñÿ ðàí³øå â 1970-ò³ — 1990-ò³ ðð. [7]. Ö³ëêîì çàêîíîì³ðíî, ùî 
ç³ çíèæåííÿì á³îãåííîãî íàâàíòàæåííÿ íà óçìîð’¿ Äóíàþ òàêîæ çíà÷íî 
çíèçèâñÿ âì³ñò õëîðîô³ëó “à” (ðèñ. 4.3.7). 

Àíàë³ç ñòàòèñòè÷íèõ çâ’ÿçê³â âì³ñòó ôîñôàò³â òà õëîðîô³ëó “à” â ïî-
âåðõíåâèõ âîäàõ ìîðÿ á³ëÿ áåðåã³â î. Çì³¿íîãî â 2005 –2006 ðð. ï³äòâåð-
äèâ íàÿâí³ñòü çàëåæíîñò³ ì³æ êîíöåíòðàö³ºþ õëîðîô³ëó “à” òà âì³ñòîì 
ôîñôàò³â. Ðåãðåñ³éíèé àíàë³ç ö³º¿ çàëåæíîñò³, ùî áóâ ïðîâåäåíèé äëÿ 
ãðóï äàíèõ, îñåðåäíåíèõ â ³íòåðâàëàõ êîíöåíòðàö³é ôîñôàò³â, ïîêàçàâ, 
ùî âîíà àïðîêñèìóºòüñÿ ë³í³éíîþ ôóíêö³ºþ (ðèñ. 4.3.8). Â ÷èñëîâ³é 
ôîðì³ çàëåæí³ñòü êîíöåíòðàö³é õëîðîô³ëó “à” (ó) â³ä ôîñôàò³â (õ) âè-
ðàæàºòüñÿ ð³âíÿííÿì, êîåô³ö³ºíò äåòåðì³íàö³¿ (R2) ÿêîãî ñêëàâ 0,87: 

 Ó=110,85õ+0,8138. 
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Ðèñ. 4.3.7. Ñåðåäí³ çíà÷åííÿ êîíöåíòðàö³é õëîðîô³ëó “à” â ïîâåðõíåâèõ âîäàõ 
ïðèäóíàéñüêîãî ðàéîíó ìîðÿ â ð³çí³ ñåçîíè 1988 –2003 ðð. 
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Ðèñ. 4.3.8. Çàëåæí³ñòü âì³ñòó õëîðîô³ëó “à” â³ä êîíöåíòðàö³¿ ôîñôàò³â â ïîâåðõ-
íåâèõ âîäàõ ìîðÿ á³ëÿ áåðåã³â î. Çì³¿íîãî 

Çã³äíî ç ãðàô³÷íèì çîáðàæåííÿì îòðèìàíî¿ çàëåæíîñò³ íàâ³òü ïðè 
äóæå íèçüêèõ êîíöåíòðàö³ÿõ ôîñôàò³â âì³ñò õëîðîô³ëó “à” â ïîâåðõ-
íåâèõ âîäàõ ìîðÿ ìîæå äîñÿãàòè 1,0 ìêã/ë, ùî º ìåæåþ ì³æ ìåçîòðîô-
íèìè òà åâòðîôíèìè ìîðñüêèìè âîäàìè. Çðîñòàííÿ êîíöåíòðàö³é ôî-
ñôàòó íà 0,01 ìãÐ/ë âèêëèêàº çðîñòàííÿ âì³ñòó õëîðîô³ëó íà 1,1 ìêã/ë. 
Â³äïîâ³äíî ç³ çíèæåííÿì êîíöåíòðàö³é ôîñôàò³â ñë³ä î÷³êóâàòè çìåí-
øåííÿ âì³ñòó õëîðîô³ëó. 
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 Íà çàê³í÷åííÿ ñë³ä çàçíà÷èòè íàñòóïíå. Êîëèâàííÿ êîíöåíòðàö³é 
á³îãåííèõ åëåìåíò³â â ðàéîí³ î. Çì³¿íîãî â îñíîâíîìó ïîâ’ÿçàí³ ç âïëè-
âîì âèòîêó Äóíàþ. Ê³ëüê³ñí³ çì³íè êîíöåíòðàö³¿ ôîñôàò³â [7] â ðàéîí³ 
î. Çì³¿íîãî çíàéøëè â³äîáðàæåííÿ â äèíàì³ö³ õëîðîô³ëó “à”. Â äàíèé 
÷àñ âì³ñò õëîðîô³ëó “à” â ïðèëåãëîìó äî î. Çì³¿íîãî ðàéîí³ ×îðíî-
ãî ìîðÿ ñòàâ â 1,5–3,5 ðàçè íèæ÷èì, í³æ â 1980 –1995 ðð. Âñòàíîâëåíà 
äâîõâåðøèííà ñåçîííà äèíàì³êà ïîêàçóº, ùî â ïåð³îä âåñíÿíî-ë³òíüîãî 
òà îñ³ííüîãî ìàêñèìóì³â êîíöåíòðàö³ÿ õëîðîô³ëó â³äïîâ³äàº åâòðîôíèì 
âîäàì, à â ïåð³îä ë³òíüîãî òà çèìîâîãî ì³í³ìóì³â — ìåçîòðîôíèì ìîð-
ñüêèì âîäàì. Âêàçàí³ çàêîíîì³ðíîñò³ ñåçîííèõ çì³í áóëè õàðàêòåðí³ äëÿ 
ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ìîðÿ äî ïî÷àòêó ³íòåíñèâíî¿ åâòðîô³êàö³¿. 

4.4. ÂÎÄÎÐÎÑÒ²-ÌÀÊÐÎÔ²ÒÈ 

Ó 20-ìó ñòîë³òò³ äåÿê³ äàí³ ùîäî ôëîðè îñòðîâà áóëè â³äîì³ ç ðîá³ò ðó-
ìóíñüêèõ äîñë³äíèê³â [14–16]. Ïåðøîþ ñïåö³àëüíîþ ïóáë³êàö³ºþ ïðî 
âîäîðîñò³-ìàêðîô³òè ïðèáåðåæíèõ âîä îñòðîâà áóëà ðîáîòà Ã. Î. Ñî-
ëÿíèêà [9]. Çîêðåìà, àâòîð âêàçóâàâ íà çðîñòàííÿ á³ëÿ óçáåðåææÿ îñ-
òðîâà 9 âèä³â ìàêðîñêîï³÷íèõ âîäîðîñòåé (Ceramium rubrum auctorum, 
Callithamnion corymbosum, Cystoseira barbata var. barbata, Phyllophora 
truncata, Bangia atropurpurea, Urospora penicilliformis, Ectocarpus siliculosus, 
Lithophyllum cystoseirae, Ulothrix sp.). Íàéá³ëüø ìàñîâèìè ñåðåä íèõ áóëè 
C. barbata var. barbata ³ P. truncata. 

Ó 90-õ ðð. 20-ãî ñòîë³òòÿ äîñë³äæåííÿ ô³òîáåíòîñó ïðèáåðåææÿ 
î. Çì³¿íîãî ïðîâîäèëè â÷åí³ Îäåñüêî¿ ô³ë³¿ ²íñòèòóòó á³îëîã³¿ ï³âäåí-
íèõ ìîð³â [3]. Â éîãî âîäàõ áóëî âèÿâëåíî 16 âèä³â âîäîðîñòåé, ñåðåä 
íèõ ñèíüî-çåëåíèõ — 4, ÷åðâîíèõ — 5 ³ çåëåíèõ — 7. Çàçíà÷àëîñü, ùî 
çàðîñò³ ìàêðîô³ò³â òóò çàéìàþòü ïëîùó á³ëÿ 62,6∙ 103 ì2 [1]. 

Âèêîíàí³ äîñë³äæåííÿ âîäîðîñòåé-ìàêðîô³ò³â â ïðèáåðåæíèõ âî-
äàõ îñòðîâà íîñèëè ôðàãìåíòàðíèé õàðàêòåð ³ íå â³äîáðàæàëè ïîâíîòè 
éîãî àëüãîôëîðè. Ó 2003 ð. â ðàìêàõ êîìïëåêñíèõ äîñë³äæåíü åêîñè-
ñòåìè îñòðîâà ³ ïðèëåãëî¿ àêâàòîð³¿ ìîðÿ íàìè áóëî ïðîäîâæåíî âè-
â÷åííÿ âîäîðîñòåé-ìàêðîô³ò³â. ¯õ ðåçóëüòàòè [10, 11] çàñâ³ä÷èëè, ùî 
âèäîâèé ñêëàä ìàêðîô³òîáåíòîñó öüîãî ðàéîíó ×îðíîãî ìîðÿ äîñèòü 
ð³çíîìàí³òíèé. Íàñòóïí³ ôëîðèñòè÷í³ äîñë³äæåííÿ ïðèåáåðåæíèõ äî 
î. Çì³¿íîãî âîä (2004 –2007 ðð.) äîçâîëèëè ñóòòºâî äîïîâíèòè â³äîìîñò³ 
ùîäî âèäîâîãî ñêëàäó âîäîðîñòåé-ìàêðîô³ò³â äàíîãî ðàéîíó ìîðÿ. ¯õ 
óçàãàëüíåí³ ðåçóëüòàòè ïîêëàäåí³ â îñíîâó ö³º¿ ðîáîòè. 
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Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî ç’ÿñóâàííÿ ñó÷àñíîãî ñòàíó âîäî-
ðîñòåé-ìàêðîô³ò³â ïðèáåðåæíèõ âîä î. Çì³¿íîãî ÿê âèõ³äíî¿ ëàíêè éîãî 
âîäíèõ áiîëîãi÷íèõ ðåñóðñiâ. 

Ìàòåð³àëîì äëÿ ïðîâåäåííÿ äîñë³äæåíü ïîñëóæèëè çðàçêè ìàêðîô³-
ò³â, ÿê³ áóëè ç³áðàí³ ó 2003 –2007 ðð. íà øåëüô³ î. Çì³¿íîãî ³ â îñòð³âíèõ 
äæåðåëàõ, ÿê³ ñò³êàþòü â ìîðå ïî éîãî êðóòîìó çàõ³äíîìó ñõèëó. Çðàçêè 
â³äáèðàëè çà ñòàíäàðòíèìè ìåòîäèêàìè ã³äðîáîòàí³÷íèõ äîñë³äæåíü 
[5], à ó ìîð³ — ç âèêîðèñòàííÿì ëåãêîâîäîëàçíîãî ñïîðÿäæåííÿ. Àíàë³-
çóâàëè òàêîæ øòîðìîâ³ âèêèäè âîäîðîñòåé ³ õàð÷îâ³ ãðóäêè ó øëóíêàõ 
ðîñëèíî¿äíèõ ðèáîê-ñîáà÷îê (Blennius sp.). Âñüîãî áóëî ç³áðàíî á³ëÿ 100 
ð³çíèõ ïðîá ìàêðîô³ò³â. ²äåíòèô³êàö³þ âèä³â âîäîðîñòåé ïðîâîäèëè çà 
â³äîìèìè âèçíà÷íèêàìè [2, 4]. Åêîëîãî-á³îëîã³÷íà õàðàêòåðèñòèêà âè-
ÿâëåíèõ âèä³â âîäîðîñòåé âèçíà÷àëàñü çà ðåêîìåíäàö³ÿìè [5]. Òàêñîíî-
ì³ÿ âîäîðîñòåé-ìàêðîô³ò³â íàâåäåíà ó â³äïîâ³äíîñò³ ç ñó÷àñíèì çâåäåí-
íÿì ôëîðè âîäîðîñòåé Óêðà¿íè [18]. 

Ïî ðåçóëüòàòàõ ïðîâåäåíîãî äîñë³äæåííÿ ó ñêëàä³ ìàêðîô³òîáåíòî-
ñó ïðèáåðåæíèõ àêâàòîð³é î. Çì³¿íîãî âèÿâëåíî 42 âèäè ìàêðîñêîï³÷-
íèõ âîäîðîñòåé. Ñåðåä íèõ áóëî çàðåºñòðîâàíî: çåëåíèõ âîäîðîñòåé — 
16 âèä³â, ÷åðâîíèõ — 22 ³ áóðèõ — 4 (äîäàòîê 2). 

Òàêñîíîì³÷íà ñòðóêòóðà ìàêðîô³òîáåíòîñó ïðèáåðåææÿ î. Çì³¿íîãî 
ïîäàíà ó òàáë. 4.4.1. ßê ñâ³ä÷àòü íàâåäåí³ äàí³, çà âèäîâèì áàãàòñòâîì 
ó äîñë³äæóâàí³é àëüãîôëîð³ äîì³íóþòü ÷åðâîí³ âîäîðîñò³, ñåðåäíº ïî-
ëîæåííÿ çàéìàþòü çåëåí³, à íàéìåíø ïðåäñòàâëåí³ áóð³. Çà ðîäî-ðî-
äèííèì òà âèäî-ðîäèííèì êîåô³ö³ºíòàìè òàêîæ ïåðåâàæàþòü çåëåí³ ³ 
÷åðâîí³ âîäîðîñò³. Çà âèäî-ðîäîâèì êîåôiöiºíòîì äîñë³äæóâàíà àëüãî-
ôëîðà áëèçüêà äî ñåðåäíüîãî àíàëîã³÷íîãî ïîêàçíèêà äëÿ ï³âí³÷íî-çà-
õ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ [12], à çà ïåðøèìè äâîìà — âîíà â 1,3–1,5 
ðàçè á³äí³øà. Ó ö³ëîìó, çà ôëîðèñòè÷íèì ñêëàäîì âîäîðîñòåé-ìàêðî-
ô³ò³â ïðèáåðåæí³ âîäè î. Çì³¿íîãî áëèçüê³ äî Îäåñüêî¿ çàòîêè — êîåô³-
ö³ºíò Ñåðåíñåíà äîð³âíþº 0,63. 

Ç îäåñüêèì ôëîðèñòè÷íèì ðàéîíîì ïîä³áí³ñòü çà äàíèì êîåô³ö³ºí-
òîì äîñÿãàº 0,42, à ç ô³ëîôîðíèì ïîëåì Çåðíîâà — ëèøå 0,31. 

Àíàë³ç ÷àñòîòè òðàïëÿííÿ âèä³â äîñë³äæóâàíî¿ àëüãîôëîðè ïîêàçàâ, 
ùî ¿¿ îñíîâó ñêëàäàþòü ïðîâ³äí³ âèäè (43 %). ßê äëÿ àêâàòîð³é ïðèáå-
ðåææÿ î. Çì³¿íîãî, ùî îõîðîíÿþòüñÿ, âåëèêèé ³íòåðåñ ñòàíîâèòü òå, ùî 
òóò çðîñòàº çíà÷íà ê³ëüê³ñòü ð³äê³ñíèõ âèä³â (33 %) (ðèñ. 4.4.1). 

Ñåðåä íèõ Cladophora sericea, Enteromorpha maeotica, Sahlingia subin-
tegra, Entocladia viridis, Punctaria latifolia, Percursaria percursa òà ií. ßê ³ 
â ö³ëîìó ïî ×îðíîìó ìîðþ [5], ó ô³òîãåîãðàô³÷íîìó ñêëàä³ âèÿâëåíèõ 
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Òàáëèöÿ 4.4.1 

Òàêñîíîì³÷íèé ñïåêòð, ÷èñëî òàêñîí³â ³ ¿õ ñï³ââ³äíîøåííÿ ó âîäîðîñòåé-ìàêðî-
ô³ò³â ïðèáåðåæíèõ àêâàòîð³é î. Çì³¿íîãî

Òàêñîíè
Â³ää³ë

Chlorophyta Rhodophyta Phaeophyta Ðàçîì
Êëàñè 1 2 2 5

Ïîðÿäêè 3 8 3 14
Ðîäèíè 4 9 4 17

Ðîäè 8 15 4 27
Âèäè 16 22 4 42

Ðîäè / ðîäèíè 2,0 1,7 1,0 1,7
Âèäè / ðîäèíè 4,0 2,4 1,0 2,5

Âèäè / ðîäè 2,0 1,4 1,0 1,5
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Ðèñ. 4.4.1. ×àñòîòà òðàïëÿííÿ âîäîðîñòåé-ìàêðîô³ò³â á³ëÿ î. Çì³¿íîãî: 
Â — ïðîâ³äí³; Ñ — ñóïóòí³; Ð — ð³äê³ñí³ 

âèä³â âîäîðîñòåé ïåðåâàæàëè øèðîêîáîðåàëüíà ³ áîðåàëüíîòðîï³÷ íà 
ãðóïè (38 ³ 25 %, â³äïîâ³äíî) (ðèñ. 4.4.2). 

Çíà÷íó ÷àñòêó òàêîæ ñêëàäàëè íèæíüîáîðåàëüíà ãðóïà òà êîñìî-
ïîëiòè (14 i 12 %). Äîëÿ ³íøèõ ôiòîãåîãðàôi÷íèõ ãðóï (åíäåìiêiâ, àðê-
òè÷íî-áîðåàëüíî¿ òà ñóáòðîïi÷íî¿) áóëà íåâåëèêîþ, â ìåæàõ 2–7 %. 

Ñàïðîá³îíòíèé ñêëàä âîäîðîñòåé-ìàêðîô³ò³â (ðèñ. 4.4.3) øåëüôó îñ-
òðîâà ñâ³ä÷èòü, ùî åêîëîã³÷íèé ñòàí éîãî ïðèáåðåæíèõ àêâàòîð³é ìîæ-
íà îö³íèòè ÿê “÷èñò³ — ïîìiðíî çàáðóäíåí³”. 

Çà òðèâàë³ñòþ âåãåòàö³¿ ó äîñëiäæóâàíié àëüãîôëîði ïåðåâàæàþòü îä-
íîð³÷íèêè (69 %), à áàãàòîð³÷íèêè, ñåçîíí³ çèìîâ³ ³ ë³òí³ ïîäàí³ ó íåâå-
ëèêèõ ³ ïðèáëèçíî îäíàêîâèõ ê³ëüêîñòÿõ (ðèñ. 4.4.4). 
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Ðèñ. 4.4.2. Ô³òîãåîãðàô³÷íèé ñêëàä âîäîðîñòåé-ìàêðîô³ò³â ïðèáåðåææÿ 
î. Çì³¿íîãî 

Øá — øèðîêîáîðåàëüíà ãðóïà; Íá — íèæíüîáîðåàëüíà; Áò — áîðåàëüíî-òðîï³÷íà; 
Ê — êîñìîïîë³òè; Å — åíäåì³êè; Àá — àðêòè÷íî-áîðåàëüíà; Ñá– ñóáòðîï³÷íà 
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Ðèñ. 4.4.3. Ñàïðîá³îíòíèé ñêëàä âîäîðîñòåé-ìàêðîô³ò³â ïðèáåðåææÿ î. Çì³-
¿íîãî 

Î — îë³ãîñàïðoáè; Ì — ìåçîñàïðoáè; Ï — ïîë³ñàïðîáè 
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Ðèñ. 4.4.4. Ñêëàä âîäîðîñòåé-ìàêðîô³ò³â ïðèáåðåææÿ î. Çì³¿íîãî çà òðèâàë³-
ñòþ âåãåòàö³¿: 

Î — îäíîð³÷íèêè; Á — áàãàòîð³÷íèêè; ÑÇ — ñåçîíí³ çèìîâ³; ÑË — ñåçîíí³ ë³òí³

Ñåðåä áàãàòîð³÷íèê³â íàéá³ëüø ÷èñåëüíèìè º ëèøå ÷åðâîí³ âîäîðî-
ñò³ (Corallina officinalis ³ Lithophyllum cystoseirae). 

Àëüãîôëîðà ïðèáåðåææÿ î. Çì³¿íîãî ïî â³äíîøåííþ äî ñîëîíîñò³ 
âîäè ïîäàíà äâîìà ãðóïàìè: ìîðñüêîþ (62,7 %) ³ ñîëîíóâàòîâîäíîìîð-
ñüêîþ (37,3 %). 

Âñòàíîâëåíî, ùî íàéá³ëüøà ê³ëüê³ñòü âèä³â âîäîðîñòåé-ìàêðîô³ò³â 
çàçâè÷àé âåãåòóâàëà â òåïëèé ïåð³îä ðîêó ³ çîñåðåäæåí³ âîíè áóëè, â 
îñíîâíîìó íà ãëèáèíàõ 0–6 ì. Íà á³ëüøèõ ãëèáèíàõ ¿õ áóëî âèÿâëåíî 
ëèøå 6 âèä³â. Â ïåð³îä íàøèõ äîñë³äæåíü âïåðøå äëÿ àêâàòîð³é ïðèáå-
ðåææÿ îñòðîâà âèÿâëåíî 28 âèä³â âîäîðîñòåé-ìàêðîô³ò³â (äîäàòîê 1), à 
äëÿ ñàìî¿ îñòð³âíî¿ òåðèòîð³¿ — 3. Ñåðåä íèõ îñîáëèâèé ³íòåðåñ ñòàíî-
âèòü ïåðøà çíàõ³äêà á³ëÿ óêðà¿íñüêèõ áåðåã³â Cladophora hutchinsiae — 
íîâîãî äëÿ ×îðíîãî ìîðÿ [7] âèäó çåëåíèõ âîäîðîñòåé, ÿêèé ðàí³øå áóâ 
çàðåºñòðîâàíèé ëèøå á³ëÿ óçáåðåææÿ Òóðå÷÷èíè ³ Ðóìóí³¿. Îïèñ äàíî-
ãî âèäó ïîäàíèé íàìè ó ïîïåðåäí³é ðîáîò³ [11]. Ó çàðîñòÿõ âîäîðîñ-
òåé-ìàêðîô³ò³â áóëè çíàéäåí³ ³ äåÿê³ âèäè ñèíüî-çåëåíèõ âîäîðîñòåé: 
Lyngbya confervoides C. Ag., L. majuscula (Dillw.) Harv., L. aestuarii (Meet.) 
Liebm., Oscillatoria corallinae (Kütz.) Gomont., Calothrix sp. i Spirulina 
breviarticulata (Setch. et Gardn.) Geitler. Ö³êàâîþ º çíàõ³äêà äóæå ð³äê³ñ-
íîãî îñòàííüîãî âèäó. 

Ó øëóíêàõ ðîñëèíî¿äíèõ ðèáîê-ñîáà÷îê, âèëîâëåíèõ á³ëÿ óçáåðåæ-
æÿ îñòðîâà, áóëî âèÿâëåíî 8 âèä³â âîäîðîñòåé-ìàêðîô³ò³â: Antithamnion 
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cruciatum, Callithamnion corymbosum, Ceramium deslongchampsii, C. rubrum 
auctorum, Sahlingia subintegra, Polysiphonia denudata, Cladophora hutchinsiae, 
Enteromorpha intestinalis. Ó á³ëüøîñò³ äîñë³äæåíèõ åêçåìïëÿð³â ðèáîê 
âì³ñò øëóíî÷êà ñêëàäàâñÿ ³ç äåê³ëüêîõ âèä³â âîäîðîñòåé. Äåÿê³ ç íèõ 
æèâèëèñü âèá³ðêîâî, ïîãëèíàþ÷è ëèøå îäèí ç âèä³â âîäîðîñòåé, íà-
ïðèêëàä, À. cruciatum, C. hutchinsiae àáî C. rubrum auctorum. Òàê³ âèäè 
÷åðâîíèõ âîäîðîñòåé, ÿê A. cruciatum, S. subintegra ³ C. corymbosum, áóëè 
çíàéäåí³ ó ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî çàâäÿêè ñàìå àíàë³çó õàð÷î-
âèõ ãðóäî÷îê øëóíê³â ðèáîê-ñîáà÷îê. Íà çàõ³äíîìó ñõèë³ ñàìîãî îñòðî-
âà â ñòðóìêó íàìè âïåðøå áóëî âèÿâëåíî 3 âèäè ïð³ñíîâîäíèõ çåëåíèõ 
âîäîðîñòåé, à ñàìå Cladophora fracta (Vahl.) Kütz. var fracta, Rhizoclonium 
fontanum Kütz. ³ Ulothrix tenerrima Kütz. Äàí³ âèäè âîäîðîñòåé çðîñòàþòü 
ñåðåä ñïàäàþ÷èõ ïî ñõèëó ïàñì âîäÿíîãî ìîõó ç ðîäó Fontinalis Hedw. 

Íå äèâëÿ÷èñü íà íåïîâíîòó â³äîìîñòåé ïðî âîäîðîñò³ ïðèáåðåæ-
íèõ àêâàòîð³é îñòðîâà ïîïåðåäíüîãî ïåð³îäó äîñë³äæåíü, âñå æ ìîæíà 
çàçíà÷èòè íàñòóïíå: çíèêíåííÿ äâîõ ìàñîâèõ äîì³íàíò³â âîäîðîñòå-
âèõ ô³òîöåíîç³â ïðèáåðåææÿ îñòðîâà (Phyllophora truncata ³ Cystoseira 
barbata var. barbata) ñâ³ä÷èòü ïðî ïåâíå ïîã³ðøåííÿ åêîëîã³÷íî¿ ñèòóà-
ö³¿ ó ïîð³âíÿíí³ ç ê³íöåì 50-õ ðð. XX ñò. [9]. Ðàçîì ç òèì ó 2005 ð. ó øòî-
ðìîâèõ âèêèäàõ íàìè âïåðøå çàô³êñîâàíî ï³ñëÿ áàãàòîð³÷íî¿ â³äñóò-
íîñò³ ïîîäèíîê³ åêçåìïëÿðè öèõ âèä³â âîäîðîñòåé, à òàêîæ ìîëîäèõ 
êóùèê³â Ph. ñrispa. Öå äàº ï³äñòàâó ñïîä³âàòèñü íà ìîæëèâèé ïî÷àòîê 
â³äòâîðåííÿ ¿õ çàðîñòåé ÿê á³ëÿ óçáåðåææÿ îñòðîâà, òàê i íà ô³ëîôîð-
íîìó ïîëi Çåðíîâà, ïiâäåííî-çàõiäíîþ îêðà¿íîþ ÿêîãî i º î. Çì³¿íèé. 
Ñòàá³ë³çàö³ÿ åêîëîã³÷íèõ óìîâ ³ äåÿêå ¿õ ïîêðàùåííÿ ó ìîðñüêèõ àê-
âàòîð³ÿõ ïðèáåðåææÿ î. Çì³¿íîãî ï³äòâåðäæóºòüñÿ íèí³øí³ì âèäîâèì 
ñêëàäîì âîäîðîñòåé ç ïåðåâàæàííÿì ñåðåä íèõ ÷åðâîíèõ. Íåîáõ³äí³ 
ïîäàëüø³ ìîí³òîðèíãîâ³ ñïîñòåðåæåííÿ çà ñòàíîì ìàêðîô³òîáåíòîñó 
äàíîãî ðàéîíó. 

Çã³äíî ç ðîçðàõóíêàìè [1], ïðîäóêö³ÿ âîäîðîñòåé-ìàêðîô³ò³â á³ëÿ óç-
áåðåææÿ î. Çì³¿íîãî ñêëàäàº 74 % â³ä óñ³º¿ ïðîäóêö³¿ àâòîòðîô³â äàíîãî 
ðàéîíó. Ñèíòåçîâàíà ìàêðîô³òàìè îðãàí³÷íà ðå÷îâèíà âèêîðèñòîâó-
ºòüñÿ ó æèâëåíí³ ð³çíèõ çîîîáðîùóâà÷³â, ðàêîïîä³áíèõ ³ äåÿêèõ âèä³â 
ðèá. Êð³ì òîãî, âîäîðîñò³-ìàêðîô³òè âèêîíóþòü òóò íàäçâè÷àéíî âàæ-
ëèâó ñåðåäîâèùåóòâîðþþ÷ó ðîëü. ßê â³äîìî ç ðîáîòè [1], âîäîðîñòÿì 
âëàñòèâèé ì³êñîòðîôíèé òèï æèâëåííÿ, òîìó âîíè, ïîðÿä ç ìîëþñêà-
ìè-ô³ëüòðàòîðàìè, ïðèéìàþòü àêòèâíó ó÷àñòü â óòèë³çàö³¿ îðãàí³÷íèõ 
ðå÷îâèí, ÿê³ ó âåëèêèõ ê³ëüêîñòÿõ (800 000 ò íà ð³ê) íàäõîäÿòü ³ç ñòîêîì 
Äóíàþ ó ×îðíå ìîðå [8]. 
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Òàêèì ÷èíîì, â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî ó 2003 –2007 ðð. 
çàðåºñòðîâàíî 42 âèäè âîäîðîñòåé-ìàêðîô³ò³â (Chlorophyta — 16; 
Rhodophyta — 22 ³ Phaeophyta — 4), ñåðåä íèõ Cladophora hutchinsiae — 
íîâèé âèä äëÿ àëüãîôëîðè Óêðà¿íè. Çíàéäåíî òàêîæ 6 âèä³â áåíòîñíèõ 
Cyanophyta. Íà îñòðîâ³ â ñòðóìêó âèÿâëåíî 3 âèäè ïð³ñíîâîäíèõ âîäî-
ðîñòåé-ìàêðîô³ò³â. 

Ìîðñüêà äîííà ðîñëèíí³ñòü ïîäàíà ìîíî- ³ ïîë³äîì³íàíòíèìè 
ô³òîöåíîçàìè. Äîì³íóþ÷èìè âèäàìè âîäîðîñòåé òóò º: Ceramium ru-
brum auctorum, Cladophora sericea, Cl. hutchinsiae, Enteromorpha intesti-
nalis var. intestinalis, Corallina officinalis, Striaria attenuatà, Lomentaria 
clavellosa. 

Ó âèäîâîìó ñêëàä³ âîäîðîñòåé-ìàêðîô³ò³â äîñë³äæóâàíèõ àêâàòîð³é 
ïåðåâàæàþòü îäíîð³÷íèêè (69 %), çà íèìè éäóòü ó ìàéæå îäíàêîâèõ 
äîëÿõ áàãàòîð³÷íèêè, ñåçîíí³ ë³òí³ ³ çèìîâ³. Òàêèé ðîçïîä³ë âêàçóº íà 
äåÿêó íåñòàá³ëüí³ñòü âîäîðîñòåâèõ ô³òîöåíîç³â. 

Çà ñàïðîá³îíòíèì ñêëàäîì âîäîðîñòåé ïåðåâàæàþòü ìåçîñàïðîáè 
(48 %) ³ îë³ãîñàïðîáè (33 %), ùî ñâ³ä÷èòü ïðî òå, ùî äîñë³äæóâàí³ àêâà-
òîð³¿ â³äíîñÿòüñÿ äî “÷èñòèõ — ïîì³ðíî-çàáðóäíåíèõ”. 

Àâòîð âèñëîâëþº ùèðó ïîäÿêó Ñ. Ñíiãiðüîâó çà äîïîìîãó ó çáîði íà-
óêîâîãî ìàòåðiaëó äëÿ äîñë³äæåíü. 

4.5. ÌÀÊÐÎÇÎÎÁÅÍÒÎÑ 

Äåòàëüíå âèâ÷åííÿ çîîáåíòîñó â ïðèëåãëèõ âîäàõ î. Çì³¿íîãî áàãàòî 
ðîê³â áóëî íåìîæëèâå, òîìó ìàëî åï³çîäè÷íèé õàðàêòåð [7]. Ó 80-õ ðð. 
ìèíóëîãî ñòîð³÷÷ÿ êàôåäðà ã³äðîá³îëîã³¿ Îäåñüêîãî äåðæàâíîãî óí³âåð-
ñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà ïðîâîäèëà âèâ÷åííÿ äâîñòóëêîâèõ ìîëþ-
ñê³â ó ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíîãî ìîðÿ, â òîìó ÷èñë³ â ðàéîíàõ 
ìîðÿ, ðîçòàøîâàíèõ ó 10-ìèëüí³é çîí³ â³ä î. Çì³¿íîãî. Â 1990-õ ðð. â 
ðàì êàõ êîìïëåêñíèõ äîñë³äæåíü åêîñèñòåìè ×îðíîãî ìîðÿ ïðîâî-
äèëîñÿ äîñë³äæåííÿ áåíòîñó íà øåëüô³ ïîáëèçó î. Çì³¿íîãî — äåëüòè 
ð. Äóíàþ [9]. Çà ðåçóëüòàòàìè äîñë³äæåíü 1997–2000 ðð. îïóáë³êîâàíî 
ê³ëüêî ðîá³ò ç á³îëîã³¿ ïðèáåðåæíèõ âîä î. Çì³¿íîãî òà çíà÷åííÿ ìîð-
ñüêî¿ á³îòè î. Çì³¿íîãî äëÿ åêîñèñòåìè øåëüôó, âèêîíàíèõ â Îäåñüê³é 
ô³ë³¿ ²íñòèòóòó á³îëîã³¿ ï³âäåííèõ ìîð³â ÍÀÍ Óêðà¿íè [1]. 

Äåòàëüí³ äîñë³äæåííÿ ìàêðîçîîáåíòîñó ïðèáåðåæíèõ âîä î. Çì³¿íîãî 
áóëî ïî÷àòî ó 2003 ð. íàóêîâöÿìè ÎÍÓ ³ì. ². ². Ìå÷íèêîâà. Îñíîâíîþ 
ìåòîþ âèâ÷åííÿ áåíòîñíîãî óãðóïóâàííÿ áóëà îö³íêà âèäîâîãî ñêëàäó ³ 
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çàãàëüíîãî ñòàíó, âêëþ÷àþ÷è ê³ëüê³ñí³ õàðàêòåðèñòèêè, òàê³ ÿê á³îìàñà 
³ ïèòîìà ê³ëüê³ñòü íà îäèíèöþ ïëîù³ äíà. 

4.5.1. Ìàòåð³àëè ³ ìåòîäèêè 

Äîñë³äæåííÿ 2003 ð. ïðîâîäèëèñÿ â òðüîõ åêñïåäèö³ÿõ (â òðàâí³, ñåðï-
í³ òà âåðåñí³) íà åêñïåäèö³éíîìó ñóäí³ “Öèêëîí” Äóíàéñüêî¿ ã³äðîìå-
òåîðîëîã³÷íî¿ îáñåðâàòîð³¿. Â³äá³ð çðàçê³â ìàêðîçîîáåíòîñó ïðîâîäèâ-
ñÿ â ïðèáåðåæíèõ âîäàõ îñòðîâà íà 99 ñòàíö³ÿõ, êîòð³ áóëè ðîçòàøîâàí³ 
íà ïîë³ãîí³ 3,9 × 5,5 êì ç çàãàëüíîþ ïëîùåþ á³ëÿ 21,5 êì2. Íà ðèñ. 4.5.1 
ïðåäñòàâëåíî ñõåìó ðîçòàøóâàííÿ áåíòîñíèõ ñòàíö³é íà ïîë³ãîí³. Òà-
êîæ íà ïåðåõîäàõ ì³æ äåëüòîþ ð. Äóíàþ òà î. Çì³¿íèì áóëî âèêîíàíî 25 
ñòàíö³é íà òðüîõ ðîçð³çàõ (ðèñ. 4.5.2), äâà ç ÿêèõ ðîçòàøîâàí³ â ìîðèñò³é 
÷àñòèí³ (ì³æ áåðåãîì òà îñòðîâîì), à îäèí — á³ëÿ äåëüòè ð. Äóíàþ. 

Ðèñ. 4.5.1. Ñõåìà ðîçòàøóâàííÿ çîîáåíòîñíèõ ñòàíö³é íà ïîë³ãîí³ î. Çì³¿íîãî: 
1 — ó òðàâí³ 2003 ð.; 2 — ó ñåðïí³ òà âåðåñí³ 2003 ð. 

Ó ÷åðâí³ òà ñåðïí³ 2004 ð. òà ñåðïí³ 2005 ð. ïðîâåäåíî çîîáåíòîñí³ 
çéîìêè â ïðèáåðåæí³é çîí³ î. Çì³¿íîãî. Ó 2004 ð. çðîáëåíî â³ñ³ì ðîç-
ð³ç³â (îð³ºíòîâàíèõ ïî çàãàëüíèõ ðóìáàõ êîìïàñà) â³ä áåðåãà äî â³ä-
êðèòîãî ìîðÿ ïî ÷îòèðè ñòàíö³¿ â êîæíîìó, à â 2005 ð. ÷îòèðè ðîçð³çè. 
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Ðèñ. 4.5.2. Ñõåìà ðîçòàøóâàííÿ çîîáåíòîñíèõ ñòàíö³é â ðàéîí³ ì³æ äåëüòîþ 
ð. Äóíàþ ³ î. Çì³¿íèì ó 2003 ð. 

Íà ðèñ. 4.5.3 íàâåäåíî ñõåìó ñòàíö³é â³äáîðó çðàçê³â ìàêðîçîîáåíòîñó â 
ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî. Ìàêðîçîîáåíòîñí³ çðàçêè â³äáèðàëèñü 
â³äïîâ³äíî äî ñòàíäàðòíèõ ìåòîä³â [4, 6]. Ç áîðòà ñóäíà â³äá³ð ïðîâîäè-
âñÿ äíî÷åðïàêîì Ïåòåðñåíà ³ç ïëîùåþ â³äáîðó 0,05 ì2 (ïî 2 äíî÷åðïà-
êè íà ñòàíö³¿). Ó ïðèáåðåæí³é çîí³ çðàçêè â³äáèðàëèñÿ àêâàëàíã³ñòîì çà 
äîïîìîãîþ áåíòîñíî¿ ðàìêè ³ç ïëîùåþ â³äáîðó 0,0625 ì2 (ïî òðè ðàìêè 
íà ñòàíö³¿). 

Â³äá³ð çðàçê³â áóâ ïðèâ’ÿçàíèé äî òèïîâèõ á³îòîï³â äàíî¿ àêâàòîð³¿ 
àáî çîí ì³æ íèìè. Ïðè â³äáîð³ çðàçê³â ô³êñóâàëèñÿ íàñòóïí³ ïàðàìåòðè: 
ãëèáèíà â³äáîðó, òåìïåðàòóðà ³ ñîëîí³ñòü ïðèäîííîãî øàðó âîäè, õàðàê-
òåðèñòèêà äîííî¿ ïîâåðõí³. Çðàçêè çîîáåíòîñó ô³êñóâàëèñü 4 %-íèì 
ðîç÷èíîì ôîðìàë³íó. Êàìåðàëüíà îáðîáêà çàô³êñîâàíèõ çðàçê³â ³ òàê-
ñîíîì³÷íå âèçíà÷åííÿ [5]. ïðîâîäèëèñÿ â ëàáîðàòîð³¿ ðåã³îíàëüíîãî 
öåíòðó ³íòåãðîâàíîãî ìîí³òîðèíãà. 

Ïðè îáðîáö³ çðàçê³â âèçíà÷àëèñÿ íàñòóïí³ ïàðàìåòðè: âèäîâå ð³ç-
íîìàí³òòÿ çîîáåíòîñó, éîãî ÷èñåëüí³ñòü òà á³îìàñà. Äëÿ âèçíà÷åííÿ 
çàïàñ³â ÷åðåïàøêîâèõ òà äâîñòóëêîâèõ ìîëþñê³â, ÿê êîðìîâèõ, òàê ³ 
ïðîìèñëîâèõ îá’ºêò³â, — çàãàëüíà á³îìàñà ì³ä³é, ÷èñåëüí³ñòü òà á³îìàñà 
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ì³ä³é êîðìîâîãî áåíòîñó (<15 ìì) òà ïðîìèñëîâîãî ðîçì³ðó (>50 ìì), 
ìàêñèìàëüí³ ðîçì³ðè ì³ä³é ïðîìèñëîâîãî ðîçì³ðó; ÷èñåëüí³ñòü, á³îìà-
ñà òà ðîçì³ðè (âèñîòà ðàêîâèíè) ðàïàíè. 

Ç ìåòîþ äîñë³äæåííÿ äîííèõ á³îöåíîç³â òà ñòàíó áåíòîñíèõ îðãà-
í³çì³â ó 2003 ð. â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî [10] áóëî â³ä³áðàíî 
194 çðàçêè ìàêðîçîîáåíòîñó íà 99 ñòàíö³ÿõ, ðîçòàøîâàíèõ íà ïóõêèõ 
´ðóíòàõ (ðèñ. 4.5.1). Òàêîæ íà ïåðåõîäàõ “äåëüòà ð. Äóíàþ — î. Çì³¿-
íèé”, ç ìåòîþ äîñë³äæåííÿ äîííèõ á³îöåíîç³â òà ïîð³âíÿííÿ ¿õ ñòàíó 
ç³ ñòàíîì ïðèáåðåæíèõ á³îöåíîç³â â³ä³áðàíî 45 çðàçê³â íà 25 ñòàíö³ÿõ 
(ðèñ. 4.5.2). 

Ó 2004–2005 ðð. ïðîäîâæóâàëèñÿ äîñë³äæåííÿ äîííèõ á³îöåíîç³â îñ-
òðîâà (ó ïåðøó ÷åðãó ñêåëüíèõ ´ðóíò³â), ¿õ ñòàíó òà ñêëàäó [3, 11, 12], à 
òàêîæ ïðîâåäåíî ðîáîòó ç îö³íêè çàïàñ³â ïðîìèñëîâèõ ìîëþñê³â — ì³-
ä³¿ òà ðàïàíè [2] â ïðèáåðåæí³é çîí³ îñòðîâà. Çà äîïîìîãîþ àêâàëàíã³ñ-
òà áóëî â³ä³áðàíî 204 çðàçêè íà 48 ñòàíö³ÿõ (ðèñ. 4.5.3). 

4.5.2. Ðåçóëüòàòè äîñë³äæåíü 

Â ïðîöåñ³ äîñë³äæåíü áóëî ïðîâåäåíî îáñòåæåííÿ ³ îö³íêà ñó÷àñíîãî 
ñòàíó äîííî¿ ôàóíè òà á³îð³çíîìàí³òòÿ, êàðòîãðàôóâàííÿ äîííèõ á³îöå-
íîç³â ïðèëåãëîãî äî îñòðîâà øåëüôó ×îðíîãî ìîðÿ, ðîçðîáêà òà âò³ëåí-
íÿ ñèñòåìè äîâãîñòðîêîâîãî ìîí³òîðèíãó ïðèëåãëîãî øåëüôó. 

Ó 2003 ð. ó áåíòîñíèõ çðàçêàõ íà ïóõêèõ ´ðóíòàõ î. Çì³¿íîãî âèÿâëåíî 
34 âèäè ³ ó ÷îòèðüîõ âèïàäêàõ âèçíà÷åííÿ äîâåäåíå äî íàäâèäîâèõ òàê-
ñîí³â. Àíàë³ç õàðàêòåðèñòèê ´ðóíò³â ó ì³ñöÿõ â³äáîðó çðàçê³â, ïðåäñòàâ-
ëåíèé íà ðèñ. 4.5.4, ïîêàçàâ, ùî ïåðåâàæí³ ´ðóíòè ï³ùàíî-÷åðåïàø êîâ³ 
(~ 45 %) ³ ÷åðåïàøêîâ³ (~ 47 %) ç íåçíà÷íèì çàìóëåííÿì. ×àñòêà ìóëè-
ñòèõ ³ ìóëèñòî-÷åðåïàøêîâèõ ´ðóíò³â áóëà íåçíà÷íîþ ³ ñêëàäàëà á³ëÿ 3 ³ 
5 %, â³äïîâ³äíî. Ãëèáèíè â ðàéîí³ ðîá³ò ñòàíîâèëè â³ä 17,0 äî 37,0 ì. 

×èñåëüí³ñòü ³ á³îìàñà ìàêðîçîîáåíòîñó íà äîñë³äæåí³é òåðèòî-
ð³¿ ðîçïîä³ëÿºòüñÿ íåð³âíîì³ðíî ³ çàëåæèòü â³ä ãëèáèíè ³ òèïó ´ðóí-
òó (òàáë. 4.5.1). Çàãàëüíà ÷èñåëüí³ñòü îðãàí³çì³â çîîáåíòîñó íàâåñí³ 
êîëèâàºòüñÿ íà ð³çíèõ ñòàíö³ÿõ â³ä 20 äî 3110 åêç/ì2, à á³îìàñà — â³ä 
1,2 äî 7700 ã/ì2, âë³òêó — â³ä 70 äî 2630 åêç/ì2, à á³îìàñà — â³ä 4,9 äî 
3200 ã/ì2. 

Á³ëüøå âñüîãî òàêñîí³â — 12 — âèÿâëåíî â ñõ³äí³é ÷àñòèí³ àêâàòî-
ð³¿ íà ãëèáèí³ 27,0 ì íà ÷åðåïàøíèêó. Äîñèòü ð³çíîìàí³òíèé ³ ê³ëüê³-
ñíî áàãàòèé áåíòîñ ó çàõ³äí³é ïîëîâèí³ äîñë³äæóâàíî¿ àêâàòîð³¿ — äî 
7 âèä³â. Íà ãëèáèíàõ 29,0–31,0 ì á³îìàñà òóò äîñÿãàº 3200,0 ã/ì2 (äëÿ
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Ðèñ. 4.5.4. Ãëèáèíè ³ õàðàêòåðèñòèêà ´ðóíòó â ðàéîí³ äîñë³äæåíü íà ïîë³ãîí³ 
î. Çì³¿íîãî: 

1 — ÷åðåïàøêîâèé; 2 — ï³ùàíî-÷åðåïàøêîâèé; 3 — ìóëèñòî-÷åðåïàøêîâèé; 
4 — ìóëèñòèé 

Òàáëèöÿ 4.5.1 

×èñåëüí³ñòü (÷èñåëüíèê; åêç/ì2) ³ á³îìàñà (çíàìåííèê; ã/ì2) çîîáåíòîñó ïóõ-
êèõ ´ðóíò³â (a — ÷åðåïàøêîâèé; b — ï³ùàíî-÷åðåïàøêîâèé — ÷åðåïàøêîâèé; 

c — ìóëèñòî-÷åðåïàøêîâèé) ïî ñåçîíàõ ó ðàéîí³ î. Çì³¿íîãî ó 2003 ð. 

Òàêñîíè
Òðàâåíü Ñåðïåíü–âåðåñåíü

a b a b c
Porifera –/0,6 – –/3,2 –/1,5 –
Anthozoa 5/0,6 – 1/0,1 1/0,05 –
Nemertini 2/0,1 – 4/0,01 1/0,1 –
Polychaeta 40/1,7 30/1,1 170/3,8 230/4,3 70/4,0
Cirripedia 20/1,3 5/0,5 40/0,7 20/0,8 20/0,2
Decapoda 2/4,0 2/4,0 4/1,3 2/12,2 –
Isopoda 2/0,4 – 1/0,04 – –
Amphipoda – – 15/0,04 4/0,01 –
Loricata 2/0,1 – – – –
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Çàê³í÷åííÿ òàáë. 4.5.1 

Òàêñîíè
Òðàâåíü Ñåðïåíü–âåðåñåíü

a b a b c
Gastropoda 20/337,0 – 1/0,1 3/0,02 –
Bivalvia 780/1534,4 290/457,2 440/729,5 1090/779,0 250/253,8
ó ò. ÷. ì³ä³¿ 660/1227,0 270/452,0 400/704,9 490/769,2 200/405,4
Ophiuroidea 2/0,1 – 2/0,01 – –
Ascidiacea – 2/1,2 4/3,7 12/31,7 –
Σ á³îìàñè 1880,0 464,0 747,4 829,8 663,4

÷åðåïàøíèêó) ³ 2560,0 ã/ì2 (íà ï³ùàíî-÷åðåïàøêîâèõ ́ ðóíòàõ). Íà ñòàí-
ö³ÿõ, ðîçòàøîâàíèõ ó çîí³ íåçíà÷íî¿ äåïðåñ³¿ äíà, ùî îõîïëþº îñòð³â 
ç ï³âí³÷íî-ñõ³äíî¿ — ñõ³äíî¿ ñòîðîíè ³ ÷àñòêîâî ç ï³âäåííî¿, íà ìóëè-
ñòèõ ÷è ìóëèñòî-÷åðåïàøêîâèõ ´ðóíòàõ (ãëèáèíè 32,0–36,0 ì) áåíòîñ 
á³äíèé (70–100 åêç/ì2 ³ 4–16 ã/ì2) ³ â ñåðïí³ áóëè çàðåºñòðîâàí³ îçíàêè 
íåäàâíüîãî çàìîðó. ×èñåëüí³ñòü çîîáåíòîñó â äîñë³äæóâàíèé ïåð³îä êî-
ëèâàºòüñÿ â³ä 80 äî 2630 åêç/ì2; á³îìàñà — â³ä 4,9 äî 3200,4 ã/ì2. 

Íà ðèñ. 4.5.5 ïðåäñòàâëåíèé ðîçïîä³ë ïîë³â çíà÷åíü á³îìàñè â ñåðï-
í³–âåðåñí³ 2003 ð., òîáòî á³îëîã³÷íèì ë³òîì, äëÿ äîñë³äæóâàíîãî ðàéîíó. 

Â àêâàòîð³¿ íàâêðóãè îñòðîâà çà ÷èñåëüí³ñòþ äîì³íóþòü ì³ä³¿ Mytilus 
galloprovincialis Lam, ïîë³õåòè íåðå¿ñè Nereus diversicolor Muller ÷è ìå-
ëèííà Melinna palmata Grube, çà á³îìàñîþ — ì³ä³¿ M. galloprovincialis Lam 
³, ó ðÿä³ âèïàäê³â, ìîä³îëà Modiolus adriaticus (Lam.) ÷è àñöèä³¿ Ascidiella 
aspersa (Muller). 

Íàéá³ëüøîþ ÷àñòîòîþ çóñòð³÷àëüíîñò³ (òàáë. 4.5.2) õàðàêòåðèçóþòü-
ñÿ ïîë³õåòè Polychaeta ³ äâîñòóëêîâ³ ìîëþñêè Bivalvia. Ãóáêè Porifera, 
ïàíöèðí³ ìîëþñêè Loricata ³ äåÿê³ ³íø³ ãðóïè ó íàøèõ ìàòåð³àëàõ âè-
ÿâèëèñÿ ð³äêèìè. 

Íàéá³ëüøèé âíåñîê äî ñóìàðíî¿ á³îìàñè çîîáåíòîñó ó âñ³õ âèïàäêàõ 
(òàáë. 4.5.1) âíîñÿòü äâîñòóëêîâ³ ìîëþñêè Bivalvia (â³ä 81 äî 98 %), à 
ñåðåä äâîñòóëêîâèõ áåçóìîâíî äîì³íóþòü ì³ä³¿ M. galloprovincialis Lam 
(â³ä 65 äî 96 % â³ä ñóìàðíî¿ á³îìàñè çîîáåíòîñó). 

Âèõîäÿ÷è ³ç ñåðåäí³õ çíà÷åíü ðîçïîä³ëó á³îìàñè ìàêðîçîîáåíòîñó, 
çàëåæíî â³ä ñóáñòðàòó, ðîçðàõîâàíî çàïàñ á³îìàñè â ë³òí³é ïåð³îä. Ñóìà-
ðíà á³îìàñà íà ÷åðåïàøêîâîìó ´ðóíò³ ñêëàäàº ïðèáëèçíî 6530 ò, íà ï³-
ùàíî-÷åðåïàøêîâîìó — 5690 ò, à íà ìóëèñòî-÷åðåïàøêîâîìó — 630 ò, 
òîáòî ïðèáëèçíî 12 580 ò. 

Ó ìîðèñò³é çîí³ àâàíäåëüòè (ðèñ. 4.5.2) äîá³ð ïðîá ïðîâîäèâñÿ íà 
ãëèáèíàõ 15–31 ì. ¥ðóíòè ÿâëÿþòü ñîáîþ çàìóëåíèé ÷åðåïàøíèê, à â 
çîí³, ïðèëåãë³é äî äåëüòè, ïåðåâàæàþòü ìóëèñò³ ´ðóíòè. 
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Ðèñ. 4.5.5. Ðîçïîä³ë ïîë³â çíà÷åíü á³îìàñè çîîáåíòîñó â ñåðïí³–âåðåñí³ 2003 ð. 
íà ïîë³ãîí³ î. Çì³¿íîãî: 

1 — æèâ³ îðãàí³çìè â³äñóòí³; 2 — äî 100 ã/ì2; 3 — 101–500 ã/ì2; 4 — 501–1000 ã/ì2; 
5 — 1001–2000 ã/ì2; 6 — á³ëüø 2001 ã/ì2 

Äîì³íóþ÷èì âèäîì ó ìîðèñò³é ÷àñòèí³ º N. diversicolor, íà äðóãîìó 
ì³ñö³ — M. galloprovincialis (çóñòð³÷àëüí³ñòü 86 %). Ó òàáë. 4.5.3 ïðåä-
ñòàâëåí³ ñåðåäí³ ïîêàçíèêè ÷èñåëüíîñò³, á³îìàñè, ³íäåêñó ù³ëüíîñò³ 
³ çóñòð³÷àëüíîñò³ îêðåìèõ áåíòîñíûõ îðãàí³çì³â, âèÿâëåíèõ ó äàíîìó 
 ðàéîí³. 

Ìàêñèìàëüí³ ïîêàçíèêè ÷èñåëüíîñò³ ñêëàäàþòü 1000 –1320 åêç /ì2 
ïðè á³îìàñ³ 540 –1610 ã/ì2, ïðè öüîìó ÷àñòêà á³îìàñè M. galloprovincialis 
íà öèõ ä³ëÿíêàõ ñêëàäàº 88–98 % â³ä çàãàëüíîãî ïîêàçíèêà. Ì³í³ìàëüí³ 
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Òàáëèöÿ 4.5.2 

×àñòîòà çóñòð³÷àëüíîñò³ (%) ãðóï çîîáåíòîñó ïóõêèõ ´ðóíò³â (a — ÷åðåïàøêîâèé; 
b — ï³ùàíî-÷åðåïàøêîâèé; c — ìóëèñòî-÷åðåïàøêîâèé) ïî ñåçîíàõ â ðàéîí³ 

î. Çì³¿íîãî ó 2003 ð. 

Òàêñîíè
a b c

05 08–09 05 08–09 08–09
Porifera 10 5 – 9 –
Anthozoa 10 3 – 3 –
Nemertini 10 5 – 3 –
Polychaeta 80 97 54 94 75
Cirripedia 30 35 9 37 50
Decapoda – 5 9 6 –
Isopoda 10 3 – – –
Amphipoda – 14 – 9 –
Loricata 10 – – – –
Gastropoda 40 3 – 3 –
Bivalvia 100 95 90 100 75
Ophiuroidea 10 3 – – –
Ascidiacea – 11 9 17 –

Òàáëèöÿ 4.5.3 

Ñåðåäí³ ïîêàçíèêè ÷èñåëüíîñò³ (1), á³îìàñè (2), ³íäåêñó ù³ëüíîñò³ (3) 
 ³ çóñòð³÷àëü íîñò³ (4) áåíòîñíèõ îðãàí³çì³â ìîðèñòî¿ ³ äåëüòîâî¿ çîíè àâàíäåëüòè 

ð. Äóíàþ ó ë³òí³é ïåð³îä

Âèä
1 

(åêç. /ì2)
2 

(ã/ì2)
3 

( bp )
4 

(%)
Ìîðèñòà (15–31 ì)

Nereis diversicolor 143 4,1 20 100
Mytilus galloprovincialis 538 562,9 2040 86
Cunearca cornea 100 50,6 53 57
Melinna palmata 90 0,2 2 43
Balanus improvisus 53 0,9 6 43
Cerastoderma glaucum 87 8,4 19 43

Äåëüòîâà (5–19 ì)
Melinna palmata 325 0,4 6 100
Nereis diversicolor 203 5,6 17 50
Balanus improvisus 337 0,9 7 50
Mya arenaria 993 12,5 25 50
Cunearca cornea 66 85,8 66 50
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÷èñåëüí³ñòü ³ á³îìàñà ïðèõîäÿòüñÿ íà ðàéîí, ðîçòàøîâàíèé á³ëÿ ðóêàâà 
Ñóë³íà. Òóò ÷èñåëüí³ñòü ñêëàäàº 170 åêç /ì2 ïðè á³îìàñ³ 81,7 ã/ì2. 

Ñåðåäí³ ïîêàçíèêè ÷èñåëüíîñò³ ³ á³îìàñè äëÿ öüîãî ðàéîíó ñêëàäà-
þòü 889 åêç /ì2 ³ 549 ã/ì2. 

Ó ïðèäåëüòîâ³é çîí³ ðîáîòè ïðîâîäèëèñÿ íà ãëèáèíàõ 5–19 ì. ¥ðóí-
òè ìóëèñòî-ï³ùàí³, íà îêðåìèõ ä³ëÿíêàõ — ãëèíèñò³. 

Äîì³íóþ÷èì âèäîì òóò º Melina palmata. 
Ìàêñèìàëüíà ÷èñåëüí³ñòü (ó öüîìó ðàéîí³) ñêëàäàº 6970 åêç. /ì2 ïðè 

á³îìàñ³ ìàéæå 55,8 ã/ì2. Òóò â³äçíà÷åíà çíà÷íà ÷èñåëüí³ñòü ìîëîä³ Mya 
arenaria (2900 åêç /ì2) ³ Cerastoderma glaucum (2600 åêç /ì2). Ìàêñèìàëü-
íà á³îìàñà ñòàíîâèòü 370,0 ã/ì2, ç ÿêèõ 81% ñêëàäàº M. galloprovincialis 
³ 11 % — Cunearca cornea. 

Ñåðåäí³ ïîêàçíèêè ÷èñåëüíîñò³ ³ á³îìàñè äëÿ ïðèäåëüòîâî¿ çîíè 
ñêëàäàþòü 1590 åêç /ì2 ³ 92,8 ã/ì2, â³äïîâ³äíî. 

Çà ðåçóëüòàòàìè çéîìêè ïðèáåðåæíî¿ çîíè î. Çì³¿íîãî ó 2004 òà 
2005 ðð. ìîæíà âèä³ëèòè îñíîâí³ ÷îòèðè á³îòîïè (ç ãëèáèíàìè): ñêà-
ëè — 3–7 ì (3–8 ì); êàì³ííÿ — 0,5–3 ì (2,5–12 ì) (íà òâåðäèõ — ñêå-
ëüíèõ ´ðóíòàõ ç íåçíà÷íèìè çîíàìè íàíåñåíîãî áèòîãî ÷åðåïàøíèêó); 
ïðèêîðäîííà çîíà êàì³ííÿ íà ïóõêèõ ´ðóíòàõ (÷åðåïàøíèê, ï³ñîê) 
(7,5–13 ì); ÷åðåïàøíèêî-ì³ä³éíà ù³òêà (12–23 ì). Äëÿ á³îòîï³â êàì³í-
íÿ è ñêåëü âåðõíÿ ãðàíèöÿ ìîæå ïðîñòÿãàòèñÿ (íà äåÿêèõ ä³ëÿíêàõ îñò-
ðîâà — N, NE è E) äî óð³çó âîäè (0 ì). 

Ïëîùà, ÿêà çàéíÿòà öèìè á³îòîïàìè, íåîäíàêîâà: ÷åðåïàøíèêî-ì³-
ä³éíà ù³òêà — á³ëÿ 20 ãà; ïðèêîðäîííà çîíà êàì³ííÿ íà ïóõêèõ ´ðóíòàõ 
(÷åðåïàøíèê, ï³ñîê) — á³ëÿ 5 ãà; êàì³ííÿ — á³ëÿ 20 ãà; ñêàëè — á³ëÿ 6 ãà. 

Ðîçïîä³ë ÷èñåëüíîñò³ òà á³îìàñè ìàêðîçîîáåíòîñó íà îáñòåæåí³é 
òåðèòîð³¿ âêðàé íåð³âíîì³ðíèé òà íîñèòü ðàä³àëüíèé õàðàêòåð ç³ çìåí-
øåííÿì ïîêàçíèê³â â³ä áåðåãà äî ìîðèñòî¿ ÷àñòèíè àêâàòîð³¿. Ñåðåäíÿ 
÷èñåëüí³ñòü ìàêðîçîîáåíòîñó çðîñòàº â³ä 3600 åêç/ì2 (á³îòîï ÷åðåïàø-
êîâî-ì³ä³éíî¿ ù³òêè) äî 10100 åêç/ì2 (á³îòîï ñêåëü). Â á³îòîïàõ êàì³ííÿ 
òà ïðèêîðäîííî¿ çîíè êàì³ííÿ íà ïóõêèõ ́ ðóíòàõ ÷èñåëüí³ñòü ìàêðîçîî-
áåíòîñó ïðèáëèçíî îäíàêîâà òà êîëèâàºòüñÿ â³ä 9500 äî 9900 åêç/ì2. 
Á³îìàñà ìàêðîçîîáåíòîñó òàêîæ äîñòàòíüî çì³íþºòüñÿ, çðîñòàþ÷è â³ä 
8040 ã/ì2 (á³îòîï ÷åðåïàøíèêî-ì³ä³éíà ù³òêà) äî 22 400 ã/ì2 (á³îòîï 
ñêåëü). Îäíàê ñåðåäíÿ á³îìàñà â á³îòîï³ êàì³ííÿ ïåðåâàæàº íàä ñåðå-
äíüîþ á³îìàñîþ ìàêðîçîîáåíòîñó á³îòîïó ïðèêîðäîííî¿ çîíè òà äî-
ð³âíþº á³ëÿ 22 400 ³ 18 000 ã/ì2. Ìàêñèìàëüí³ çíà÷åííÿ ÷èñåëüíîñò³ 
27 360 åêç /ì2 ³ á³îìàñè 39744,0 ã/ì2 â³äì³÷àþòüñÿ íà ñêåëüíèõ ´ðóíòàõ 
(á³îòîïè ñêåëü òà êàì³ííÿ). 
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Îòðèìàí³ âåëè÷èíè äîçâîëÿþòü îö³íèòè ñóìàðíó á³îìàñó ìàêðîçîî-
áåíòîñó íå ìåíø ÿê ó 8 300 ò. 

Íà äîñë³äæåí³é àêâàòîð³¿ âèä³ëÿºòüñÿ á³îöåíîç ì³ä³¿. Íà âñüîìó ïðîñòîð³ 
äîì³íóþ÷èì âèäîì º M. galloprovincialis, â îêðåìèõ á³îòîïàõ äîì³íóþòü òà-
êîæ N. diversicolor (á³îòîï ïðèêîðäîííî¿ çîíè êàì³ííÿ íà ïóõêèõ ´ðóíòàõ 
òà ñêåë³ 5–7 ì) ³ Mytilaster lineatus (á³îòîï êàì³ííÿ 0,5–3 ì) (òàáë. 4.5.4). 

Òàáëèöÿ 4.5.4 

Ñåðåäí³ ïîêàçíèêè ÷èñåëüíîñò³ (1), á³îìàñè (2), ³íäåêñó ù³ëüíîñò³ (3) òà çóñòð³-
÷àëüíîñò³ (4) îðãàí³çì³â äëÿ ð³çíèõ á³îòîï³â á³îöåíîçó ì³ä³¿

Âèä
1 

(åêç. /ì2)
2 

(ã/ì2)
3 

( bp )
4

(%)
×åðåïàøíèêî-ì³ä³éíà ù³òêà (12-23 ì)

Mytilus galloprovincialis 13 095 6003,0 775 100
Mytilaster lineatus 157 28,0 47 78
Modiolus adriaticus 79 28,3 47 78
Cunearca cornea 78 13,8 30 67
Rapana thomasiana thomasiana 11 669,0 212 67
Amphiura stepanovi 12 0,2 3 67
Lepidochitona cinerea 16 0,4 5 56

Ïðèêîðäîííà çîíà êàì³ííÿ íà ïóõêèõ ´ðóíòàõ (÷åðåïàøíèê, ï³ñîê) 
(7,5–13 ì)

Mytilus galloprovincialis 5472 14415,1 1200 100
Nereis diversicolor 61 4,7 22 100
Mytilaster lineatus 189 48,8 66 89
Balanus improvisus 2203 43,9 63 89
Rapana thomasiana thomasiana 15 1181,6 257 56
Eriphia verrucosa 19 26,7 39 56
Corophium sp. 1561 3,1 13 56

Êàì³ííÿ 0,5–3 ì (2,5–12 ì)
Mytilus galloprovincialis 8629 22067,6 1486 100
Mytilaster lineatus 792 212,0 146 100
Nereis diversicolor 112 11,3 32 89
Balanus improvisus 168 16,7 36 78
Corophium sp. 148 0,5 6 78
Actinia equina 25 4,5 16 56

Ñêåë³ 5–7 ì (3–8 ì)
Mytilus galloprovincialis 9674 21376,1 1462 100
Nereis diversicolor 92 7,8 28 100
Balanus improvisus 426 8,6 29 100
Mytilaster lineatus 314 79,1 80 80
Corophium sp. 303 5,6 18 60
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Äîëÿ M. galloprovincialis â³ä çàãàëüíî¿ ÷èñåëüíîñò³ çîîáåíòîñó â ïðî-
áàõ êîëèâàºòüñÿ â³ä 57,2 äî 88,5 % (â³ä á³îòîïó), à á³îìàñà — 90,1–98,4 %. 
Ìàêñèìàëüí³ çíà÷åííÿ ïðèïàäàþòü íà ñêåëüí³ ́ ðóíòè (á³îòîïè ñêåëü òà 
êàì³ííÿ) ç³ çìåíøåííÿì ïîêàçíèê³â äî á³îòîïó ÷åðåïàøíèêî-ì³ä³éíî¿ 
ù³òêè (òàáë. 4.5.5). 

Òàáëèöÿ 4.5.5 

Ñåðåäí³ ïîêàçíèêè á³îìàñè òà ÷èñåëüíîñò³ ìàêðîçîîáåíòîñó òà äîì³íóþ÷îãî âèäó 
(Mytilus galloprovincialis) â ð³çíèõ á³îòîïàõ

Á³îòîï

×èñåëüí³ñòü Á³îìàñà
Çîî-

áåíòîñ 
(åêç. 
/ì2)

M. galloprovin-
cialis

Çîî-
áåíòîñ  
(ã/ì2)

M. galloprovin-
cialis

åêç. /ì2 % ã/ì2 %

×åðåïàøíèêî-ì³ä³éíà 
ù³òêà

3598 3096 86,0 8036,3 7243,7 90,1

Ïðèêîðäîííà çîíà 
êàì³ííÿ íà ïóõêèõ 
´ðóíòàõ

9566 5472 57,2 17933,2 16570,0 92,4

Êàì³ííÿ (0,5–3 ì) 9943 8629 86,8 22416,5 22067,5 98,4
Ñêåë³ (5–7 ì) 10932 9674 88,5 22164,7 21376,0 96,4

Êîëèâàííÿ ïîêàçíèê³â ÷èñåëüíîñò³ òà á³îìàñè ³ â á³îòîïàõ º çíà÷-
íèìè (òàáë. 4.5.6). Ìàêñèìàëüí³ çíà÷åííÿ ÷èñåëüíîñò³ 27 360 åêç/ì2 
(ïðè ñåðåäíüîìó çíà÷åíí³ 9674 åêç/ì2) òà á³îìàñè 39 744,0 ã/ì2 (ïðè ñå-
ðåäíüîìó çíà÷åíí³ 22 067,5 ã/ì2) â³äì³÷åí³ íà ñêåëüíèõ ´ðóíòàõ (á³îòîï 
ñêåëü òà êàì³ííÿ), à íà ÷åðåïàøíèêî-ì³ä³éí³é ù³òö³ ñåðåäí³ âåëè÷è-
íè — âñüîãî 3096 åêç/ì2 è 7243,7 ã/ì2. 

Òàáëèöÿ 4.5.6 

Ïîêàçíèêè ÷èñåëüíîñò³ (1), á³îìàñè (2) òà ñåðåäíÿ âåëè÷èíà ïðîåêö³¿ ïîêðèòòÿ 
äíà ì³ä³ºþ (3) ïî á³îòîïàõ

Á³îòîï
1 (åêç/ì2)) 2 (ã/ì2)) 3 

(%)min ñåðåä. max min ñåðåä. max
×åðåïàøíèêî-ì³-
ä³éíà ù³òêà

160 3096 10960 16,0 7243,7 22384,0 61,1

Ïðèêîðäîííà çîíà 
êàì³ííÿ íà ïóõêèõ 
´ðóíòàõ

750 5472 19970 5120,0 16570,0 28240,0 51,1

Êàì³ííÿ 3470 8629 22560 10928,0 22067,5 39744,0 57,7
Ñêåë³ 4610 9674 27360 14240,0 21376,0 19536,0 65,0
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Ïðîåêö³ÿ ïîêðèòòÿ ïîâåðõí³ äíà ì³ä³ºþ òàêîæ â³äð³çíÿºòüñÿ â çàëåæ-
íîñò³ â³ä á³îòîïó. Íà ïóõêèõ ´ðóíòàõ öÿ âåëè÷èíà êîëèâàºòüñÿ â³ä 0 äî 
90 % (ïðè ñåðåäí³õ çíà÷åííÿõ äëÿ ÷åðåïàøíèêî-ì³ä³éíî¿ ù³òêè 61,1 % 
òà äëÿ ïðèêîðäîííî¿ çîíè êàì³ííÿ íà ïóõêèõ ´ðóíòàõ 51,1 %). 

Äëÿ ñêåëüíèõ ´ðóíò³â ïðîåêö³ÿ ïîêðèòòÿ äíà ì³ä³ºþ ñêëàäàº â³ä 20 
äî 100 % (á³îòîï êàì³ííÿ) òà â³ä 50 äî 80 % (á³îòîï ñêåëü), ïðè ñåðåä-
í³õ çíà÷åííÿõ äëÿ öèõ á³îòîï³â — 57,7 òà 65,0 %, â³äïîâ³äíî. Çà ðåçóëü-
òàòàìè äîñë³äæåíü 2003–2005 ðð. áóëî ñêëàäåíî ñïèñîê âèä³â áåíòî-
ñó (äîäàòîê 3), ÿê³ çóñòð³÷àëèñÿ â ïðèáåðåæíèõ âîäàõ á³ëÿ î. Çì³¿íîãî. 
Âñüîãî çàðåºñòðîâàíî 55 âèä³â ìàêðîçîîáåíòîñó, ç íèõ íàéá³ëüøå ÷èñëî 
âèä³â — 35 — íà ÷åðåïàøíèêó, 34 ³ 33 — íà ñêåëüíîìó ³ ï³ùàíî-÷åðåïà-
øíèêîâîìó ´ðóíò³, â³äïîâ³äíî. Íàéìåíøå ÷èñëî âèä³â — 9 — ðåºñòðó-
âàëîñÿ íà ìóëèñòèõ ´ðóíòàõ. 

Ó ïðîöåñ³ äîñë³äæåíü íàìè áóëî ïðîâåäåíî êàðòîãðàôóâàííÿ ³ îö³í-
êà çàãàëüíîãî çàïàñó ì³ä³é, ÿêà ïîêàçàëà, ùî çàãàëüíèé çàïàñ ì³ä³é ó äî-
ñë³äæåí³é ïðèáåðåæí³é çîí³ î. Çì³¿íîãî ñêëàäàº á³ëÿ 5755 ò (òàáë. 4.5.7). 
Çâåðòàº íà ñåáå óâàãó äîñòàòíüî íèçüêà âåëè÷èíà îö³íêè çàïàñó ì³ä³é 
ïðîìèñëîâîãî ðîçì³ðó — 1,5 òèñ. ò, àáî 26 % â³ä çàãàëüíîãî çàïàñó. Çà ÷è-
ñåëüí³ñòþ ÷àñòêà ì³ä³é ïðîìèñëîâîãî ðîçì³ðó (>50 ìì) ñêëàäàº 3,1 %. 

Òàáëèöÿ 4.5.7 

Ñåðåäí³ çíà÷åííÿ á³îìàñè ³ âåëè÷èíè çàïàñó ì³ä³é ïî á³îòîïàõ

Á³îìàñà, 
ïîêàçíèêè

Á³îòîïè

Â ö³-
ëîìó

×åðåïà-
øíèêî-
ì³ä³éíà 
ù³òêà

Ïðèêîðäîííà 
çîíà êàì³ííÿ 

íà ïóõêèõ 
´ðóíòàõ 

Êà-
ì³ííÿ

Ñêåë³

Çàãàëüíà á³îìàñà, ã/ì2 5136 17347 13708 18648 11284
Ïðîìèñëîâà á³îìàñà, ã/ì2 960 9251 2977 4386 2967
Çàãàëüíèé çàïàñ, ò 1027 867 2742 1119 5755
Ïðîìèñëîâèé çàïàñ, ò 192 463 595 263 1513

Ðåçóëüòàòè äîñë³äæåíü ïðîöåíòíîãî ñï³ââ³äíîøåííÿ çàãàëüíî¿ á³î-
ìàñè M. galloprovincialis ³ á³îìàñè ìîëþñê³â ïðîìèñëîâîãî ðîçì³ðó 
(> 50 ìì), ÿê³ ìè ïðîâåëè â 2005 ð., ïîêàçàëè, ùî ìàêñèìàëüí³ çíà÷åí-
íÿ á³îìàñè ïðîìèñëîâîãî ðîçì³ðó ïðèïàäàþòü íà ï³âí³÷íó, ï³âäåííó ³ 
ï³âäåííî-çàõ³äíó çîíè àêâàòîð³¿ ç ãëèáèíàìè â³ä 3,0 äî 20,5 ì. Ç îãëÿäó 
íà ðîçì³ðíî-ë³òíþ ñòðóêòóðó ì³ä³éíèõ ïîïóëÿö³é ³ íåçíà÷íó âåëè÷èíó 
ïðîìèñëîâîãî çàïàñó, ïðîâåäåííÿ ïðîìèñëó ì³ä³é ó ïðèáåðåæí³é çîí³ 
îñòðîâà â ïåðñïåêòèâ³ íåäîö³ëüíî. 
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Îäíî÷àñíî ç äîïîìîãîþ àêâàëàíãèñòà Êóðàê³íà Î. Ñ. íàìè áóëî 
çðîáëåíî îö³íêó çàïàñ³â ðàïàíè (Rapana thomasiana thomasiana Grosse). 
Àíàë³ç îòðèìàíèõ â ïðîöåñ³ ï³äâîäíèõ â³äá³ð³â çðàçê³â ³ ï³äðàõóíê³â 
ïèòîìî¿ ê³ëüêîñò³ òà á³îìàñè ðàïàíè ïîêàçàâ, ùî ðàïàíà â ðàéîí³ îñò-
ðîâà ðîçïîä³ëåíà íåð³âíîì³ðíî — â³ä 0 äî 79 åêç/ì2. Íàéá³ëüø âèñîêà 
÷èñåëü í³ñòü ³ á³îìàñà ðàïàíè ñïîñòåð³ãàëàñü ó á³îöåíîç³ ïðèêîðäîííî¿ 
çîíè êàìåí³â íà ïóõêèõ ´ðóíòàõ (÷åðåïàøíèê, ï³ñîê) íà ãëèáèí³ 7,5–
13 ì (òàáë. 4.5.8) — 33,3 åêç/ì2 ³ 1,7 êã/ì2. Ó á³îöåíîç³ êàì³ííÿ ù³ëüí³ñòü 
ðîçïîä³ëó ðàïàíè âèÿâëÿºòüñÿ âèùîþ, í³æ ó á³îòîï³ ñêåëü. Íàéìåíøà 
÷èñåëüí³ñòü ³ á³îìàñà ðàïàíè â³äçíà÷åí³ â á³îòîï³ ÷åðåïàøíèêî-ì³ä³é-
íî¿ ù³òêè — 2,8 åêç. /ì2 ³ 0,2 êã/ì2. Â ö³ëîìó â ïðèáåðåæíèõ âîäàõ á³ëÿ 
î. Çì³¿íîãî â 2005 ð. çàðåºñòðîâàíî á³ëÿ 5,2 ìëí åêçåìïëÿð³â ðàïàíè, 
ùî äàº ïðîìèñëîâèé çàïàñ á³ëÿ 320 ò. 

Òàáëèöÿ 4.5.8 

Ñåðåäí³ çíà÷åííÿ ÷èñåëüíîñò³ ³ á³îìàñè ³ âåëè÷èíà çàïàñó ðàïàíè ïî á³îòîïàõ

Á³îìàñà, 
ïîêàçíèêè

Á³îòîïè

Â ö³ëîìó
×åðåïà-
øíèêî-
ì³ä³éíà 
ù³òêà

Ïðèêîð-
äîííà çîíà 

êàì³ííÿ 
íà ïóõêèõ 

´ðóíòàõ

Êàì³ííÿ Ñêåë³

×èñåëüí³ñòü, ýêç/ì2 2,8 33,3 12,3 8,0 10,1
Á³îìàñà, ã/ì2 201 1693 822 545 631
Çàãàëüíà ÷èñåëüí³ñòü, 
ýêç. 

560 000 1665 000 2460 000 480 000 5165 000

Ïðîìèñëîâèé çàïàñ, ò 40,2 84,7 164,4 32,7 322

Íà çàê³í÷åííÿ àíàë³çó ñòàíó ìàêðîçîîáåíòîñó ïðèáåðåæíî¿ çîíè 
î. Çì³¿íîãî ìîæíà êîíñòàòóâàòè íàñòóïíå. Âñüîãî â ïðèáåðåæíèõ âîäàõ 
á³ëÿ î. Çì³¿íîãî çàðåºñòðîâàíî 55 âèä³â ìàêðîçîîáåíòîñó, ç ÿêèõ ï’ÿòü 
âèä³â ð³äêèõ êðàá³â âíåñåíî äî ×åðâîíî¿ êíèãè Óêðà¿íè ³ 7 âèä³â — äî 
×åðâîíî¿ êíèãè ×îðíîãî ìîðÿ [8] òà Ïðîòîêîëó ïðî çáåðåæåííÿ á³îð³-
çíîìàí³òòÿ ×îðíîãî ìîðÿ. Ñïèñîê ÷åðâîíîêíèæíèõ âèä³â, íàâåäåíèé 
â òàáë. 4.5.9, âèìàãàº ââàæàòè çà íåîáõ³äíå âæèòè òåðì³íîâèõ çàõîä³â 
äëÿ çàõèñòó óí³êàëüíîãî á³îòîïó î. Çì³¿íîãî, ÿêèé º ðåçåðâàòîì äëÿ âñ³º¿ 
ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ. Äî “×åðâîíî¿ Êíèãè Óêðà¿-
íè” [8] çàíåñåí³: òðàâ’ÿíèé êðàá Carñinus aestuarii Nordo, 1847; Êñàí-
òî Ïîðåñà Xantho poressa Olivi, 1792; êàì’ÿíèé êðàá Eriphia verrucosa 
Forskal, 1775; âîëîõàòèé êðàá Pilumnus hirtellus Linnaeus, 1758; ìàð-
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ìóðîâèé êðàá Pachygrapsus marmoratus Fabricius, 1793; ïð³ñíîâîäíèé 
êðàá Czerniavsky, 1884. Óñ³ì ¿ì íàäàíî ñòàòóñó I êàòåãîð³¿, òîáòî âèä³â, 
ùî çíàõîäÿòüñÿ ï³ä çàãðîçîþ çíèêíåííÿ ïðè ìàë³é ³ìîâ³ðíîñò³ ¿õíüîãî 
çáåðåæåííÿ (òàáë. 4.5.9). 

Òàáëèöÿ 4.5.9 

Ñïèñîê ÷åðâîíîêíèæíèõ âèä³â, ÿê³ çàðåºñòðîâàí³ íà ïðèáåðåæíîìó øåëüô³ 
î. Çì³¿íîãî

Âèä
×åðâîíà êíèãà 
×îðíîãî ìîðÿ

×åðâîíà êíèãà 
Óêðà¿íè

Diogenes pugilator Roux, 1828 (Ðàê ñàì³ò-
íèê àáî ä³îãåí)

+ -

Carcinus mediterraneus Czerniavsky, 1884 
(Òðàâ’ÿíèé êðàá)

+ +

Macropipus arcuatus (Leach, 1814) (Êðàá 
ïëàâóíåöü)

+ -

Pilumnus hirtellus (Linnaeus, 1758) (Âîëî-
õàòèé êðàá)

+ +

Eriphia verrucosa Forskal,1775 (Êàì’ÿíèé 
êðàá)

+ +

Xanto poressa (Olivi, 1792) (Êñàíòî ïîðåñà) + +
Pachygrapsus marmoratus (Fabricius, 1793) 
(Ìàðìóðîâèé êðàá)

+ +

Ïðèì³òêà: Ôîòîãðàô³¿ âèä³â êðàá³â, ÿêèõ âíåñåíî â òàáëèöþ, íàâåäåí³ â äîäàò-
êó 4. 

Íàéá³ëüø ÷èñëåíí³ â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî êðàáè — ìàð-
ìóðîâèé ³ Êñàíòî ïîðåñà. Ê³ëüê³ñòü ïëàâóíö³â ³ êàì’ÿíèõ êðàá³â áóëà 
íàáàãàòî ìåíøîþ. Äóæå ìàëî òðàïëÿëîñÿ âîëîõàòèõ êðàá³â. Òðàâ’ÿíèé 
êðàá ó ëèïí³ çóñòð³âñÿ ëèøå òðè ðàçè. 

Êð³ì îáë³êó êðàá³â â óëîâàõ, ïðîâîäèëèñÿ ï³äâîäí³ ñïîñòåðåæåííÿ ç 
ìåòîþ ç’ÿñóâàííÿ ¿õíüîãî ðîçïîä³ëó ïî ´ðóíòàõ ³ ãëèáèíàõ, à òàêîæ â³-
çóàëüíî¿ îö³íêè ÷èñåëüíîñò³. Òðàâ’ÿíèé êðàá çóñòð³÷àâñÿ ïîîäèíîêî íà 
ãëèáèí³ 12–15 ì íà ãðàíèö³ êàìåíþ ³ ï³ñêó. Êñàíòî ïîðåñà ïîñò³éíî çó-
ñòð³÷àëèñÿ íà ãëèáèí³ â³ä 3 äî 20 ì, çâè÷àéíî íà êàìåíÿõ ç îáðîñòàííÿ-
ìè, çîêðåìà íà ì³ä³ÿõ. Íàéá³ëüøó ¿õíþ ÷èñåëüí³ñòü — äî 3–5 åêç/ì2 — 
çàðåºñòðîâàíî íà ãëèáèí³ 3–7 ì. Íà ãëèáèíàõ â³ä 3 äî 15 ì íà êàìåíÿõ 
òðàïëÿëèñÿ êàì’ÿí³ êðàáè. ¯õ ÷èñåëüí³ñòü íå âèñîêà, àëå, ç îãëÿäó íà 
çíà÷íó ÷àñòîòó çóñòð³÷àëüíîñò³, öå — çâè÷àéí³ ïðåäñòàâíèêè Brachiura ó 
ìîð³ á³ëÿ î. Çì³¿íîãî. Âàðòî âðàõîâóâàòè, ùî âîíè ìîæóòü õîâàòèñÿ ñå-
ðåä êàìåí³â, â óùåëèíàõ. Âîëîõàòèé êðàá ó ê³ëüêîñò³ 2–3 åêç/ì2 ïîñò³é-
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íî çóñòð³÷àâñÿ ñåðåä êàì³ííÿ ³ ì³ä³ºâèõ îáðîñòàíü íà ãëèáèí³ 5–15 ì. 
Ìàðìóðîâèé êðàá — â³äîìèé ïðåäñòàâíèê ñóïðàë³òîðàëüíî¿ ÷îðíîìîð-
ñüêî¿ ìàêðîôàóíè — çóñòð³÷àâñÿ íà êàì³íí³ â³ä óð³çó âîäè äî ãëèáèíè 
10 ì. Á³ëüøå âñüîãî ìàðìóðîâèõ êðàá³â — äî 7 åêç/ì2 — çíàõîäèëè á³ëÿ 
óð³çó âîäè ³ íà ãëèáèí³ äî 3–5 ì. Ãëèáøå âîíè çóñòð³÷àëèñÿ ïîîäèíîêî. 
ªäèíèé íå ÷åðâîíîêíèæíèé âèä — ïëàâóíåöü M. holsatus — ïîñò³éíî 
çóñòð³÷àâñÿ íà ãëèáèí³ 5–15 ì íà ï³ùàíîìó ³ ÷åðåïàøêîâîìó ´ðóíò³. 
Ìàêñèìàëüíà ÷èñåëüí³ñòü — äî 3 åêç/ì2. Ñë³ä çàçíà÷èòè, ùî ðîçïîä³ë 
êðàá³â íà äí³ äóæå íåð³âíîì³ðíèé, ùî ïîâ’ÿçàíî ç õàðàêòåðîì çàëÿãàííÿ 
ïðèäàòíèõ ´ðóíò³â ³ ¿õí³õ ìàëèõ ïëîù. 

Ñï³ââ³äíîøåííÿ ê³ëüêîñò³ ñàìîê ³ ñàìö³â â óëîâàõ ó ëèïí³ ³ ñåðïí³ áóëî 
ñòàá³ëüíèì ³ ñêëàäàëî ó ïëàâóíöÿ ³ ìàðìóðîâîãî êðàáà 1:1, ó òðàâ’ÿíîãî 
1:1,5. Ó Êñàíòî ïîðåñà ³ âîëîõàòîãî êðàáà öå ñï³ââ³äíîøåííÿ ì³íÿºòüñÿ 
íà êîðèñòü ñàìö³â ³ ñêëàäàº 1:2. Íàéá³ëüøà ð³çíèöÿ â ÷èñåëüíîñò³ ñàìîê 
³ ñàìö³â — 1:4 — áóëà ó êàì’ÿíîãî êðàáà. Ó îñòàííüîãî âèäó íàéá³ëüøîþ 
ì³ðîþ â³äð³çíÿþòüñÿ ðîçì³ðè (øèðèíà êàðàïàêñó) ñàìîê ³ ñàìö³â, ó ñå-
ðåäíüîìó â³äïîâ³äíî 5,5 ³ 10,0 ñì. Ó äðóãîãî çà ðîçì³ðàìè — òðàâ’ÿíîãî 
êðàáà — ö³ ïîêàçíèêè ñòàíîâëÿòü, â³äïîâ³äíî, 7,0 ³ 8,0 ñì. ²íø³ âèäè 
çíà÷íî äð³áí³øå. Ðîçì³ð ìàðìóðîâèõ êðàá³â ó íàøèõ çáîðàõ íå ïåðåâè-
ùóâàâ 5,2 ñì, Êñàíòî ïîðåñà — 3,5 ñì. Íàéäð³áí³øèì — 2,0 ñì — âè-
ÿâèâñÿ âîëîõàòèé êðàá. Ðîçõîäæåííÿ â øèðèí³ êàðàïàêñó ñàìîê ³ ñàì-
ö³â íå á³ëüøå í³æ 0,5 ñì. 

Â³äçíà÷åíî, ùî â ðàéîí³ áóä³âíèöòâà ïðè÷àëó â ï³âí³÷í³é ÷àñòèí³ îñ-
òðîâà ïîì³òíî çíèçèëèñÿ ÿê ê³ëüê³ñòü êðàá³â, òàê ³ óëîâè äåìåðñàëüíèõ 
ðèá. Ó öüîìó, ìàáóòü, íå îñòàííþ ðîëü ãðàº ôàêòîð çàíåïîêîºííÿ. 

Ìàêñèìàëüíà ÷èñåëüí³ñòü êðàá³â óñ³õ ï’ÿòè âèä³â ó ïðèáåðåæíèõ âî-
äàõ îñòðîâà ñïîñòåð³ãàëàñü â ÷åðâí³ — ëèïí³ 2005 ð. (òàáë. 4.5.10). 

Â öåé æå ÷àñ ó ñàìîê òðüîõ âèä³â êðàá³â ñïîñòåð³ãàëàñÿ ³êðà. Ñòàòå-
âå ñï³ââ³äíîøåííÿ ï³éìàíèõ êðàá³â âèÿâèëîñÿ ïðèáëèçíî îäíàêîâèì 
ó òðàâ’ÿíîãî, êàì’ÿíîãî ³ ìàðìóðîâîãî. Ê³ëüê³ñòü ñàìö³â âîëîõàòîãî 
êðàáà ³ îñîáëèâî êðàáà âîäîëþáà â áàãàòî ðàç³â ïåðåâèùóâàëà ê³ëüê³ñòü 
ñàìîê. ²ìîâ³ðí³øå âñüîãî, öå ìîæå áóòè ïîâ’ÿçàíî ç òèì, ùî ñàìêè öèõ 
äâîõ âèä³â êðàá³â ìàþòü íåâåëèê³ ðîçì³ðè ³ íå çàïëóòóþòüñÿ â ñ³òÿõ ç 
â³äíîñíî âåëèêèì ðîçì³ðîì â³÷êà. 

Íàïðèê³íö³ õîò³ëîñÿ á â³äçíà÷èòè íàñòóïíå: ïðèáåðåæí³ âîäè ³ 
øåëüô î. Çì³¿íîãî — óí³êàëüíèé ïðèðîäíèé êîìïëåêñ, â ÿêîìó çáåðåã-
ëèñÿ ïðàêòè÷íî âñ³ çàíåñåí³ â ×åðâîíó êíèãó Óêðà¿íè ³ ×åðâîíó êíèãó 
×îðíîãî ìîðÿ ð³äê³ âèäè ÷îðíîìîðñüêèõ êðàá³â. Òîìó äëÿ çáåðåæåí-
íÿ öüîãî óí³êàëüíîãî á³îöåíîçó íåîáõ³äíî âæèâàòè òåðì³íîâ³ çàõîäè 
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Òàáëèöÿ 4.5.10 

Ðåçóëüòàòè ðåºñòðàö³¿ îêðåìèõ âèä³â êðàá³â (ì³í³ìóì — ìàêñèìóì åêç. êðàá³â íà 
100 ì ìåðåæ³) â àêâàòîð³¿ î. Çì³¿íîãî ó 2005 ð. 

Âèä Ñòàòü
Ì³ñÿöü (2005 ð.)

04 06–07 08 10

Carñinus 
aestuarii Nordo, 

1847

♂ 1 
(n=2)

2 
(n=2)

–
1 

(n=1)

♀ – – –
1 

(n=1)

Eriphia ver-
rucosa Forskal, 

1775 

♂ 1–4 
(n=6)

1–10 
(n=92)

1–10 
(n=47)

1–6 
(n=19)

♀ 1 
(n=1)

1–5* 
(n=41)

2–7 
(n=31)

1–3 
(n=6)

Pachygrapsus 
marmoratus Fab-

ricius, 1793

♂ 2–9 
(n=20)

2–10 
(n=92)

1 
(n=3)

1 
(n=2)

♀ 1–3 
(n=9)

1–8* 
(n=85)

1 
(n=1)

1–2 
(n=3)

Pilumnus hirtel-
lus Linnaeus, 

1758

♂ 1–2 
(n=6)

1–4 
(n=18)

1–6 
(n=12)

1–3 
(n=6)

♀ – –
1 

(n=2)
1 

(n=2)

Xantho poressa 
Olivi, 1792

♂ 1–35 
(n=44)

3–97 
(n=573)

1–54 
(n=140)

1–26 
(n=72)

♀ 1–24 
(n=39)

1–6* 
(n=39)

1–9* 
(n=27)

1–4 
(n=12)

Ïðèì³òêà: n — óñüîãî ýêç., * — ñàìêè ç ³êðîþ. 

ç îáìåæåííÿ âñ³õ âèä³â ä³ÿëüíîñò³ â ïðèáåðåæíèõ âîäàõ îñòðîâà â ðàä³ó-
ñ³ íå ìåíø 1,5 êì â³ä éîãî áåðåã³â ç áóôåðíîþ çîíîþ àêâàòîð³¿ äî 6 êì. 

Àâòîðè âèñëîâëþþòü ùèðó ïîäÿêó Êóðàêèíó Î. Ñ. çà âåëèêó äîïî-
ìîãó ó â³äáîð³ çðàçê³â. 

4.6. ²ÕÒ²ÎÔÀÓÍÀ 

Âèâ÷åííÿ ³õò³îôàóíè ×îðíîãî ìîðÿ ðîçïî÷àëîñÿ â 90-ò³ ðð. XVIII 
ñòîð³÷÷ÿ. Â 1793–1794 ðð. âèäàòíèé çîîëîã àêàäåì³ê Ï. Ñ. Ïàëëàñ ïðî-
âîäèâ ³õò³îëîã³÷í³ äîñë³äæåííÿ â Êðèìó ³ íà Êàâêàç³. Â ñåðåäèí³ XIX 
ñòîð³÷÷ÿ ïðîôåñîðîì Êè¿âñüêîãî óí³âåðñèòåòó Ê. Ô. Êåññëåðîì âïåðøå 
áóëè ñôîðìóëüîâàí³ ³äå¿ ïðî ñàìîáóòí³ñòü ³ ïîõîäæåííÿ ÷îðíîìîðñüêî¿ 
ôàóíè. Éîìó æ íàëåæàòü îäí³ ç ïåðøèõ äîñë³äæåíü ³õò³îôàóíè ï³âí³÷-
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íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ [12]. Îñîáëèâå çíà÷åííÿ ó âèâ÷åíí³ 
ôàóíè ×îðíîãî ìîðÿ ìàþòü ðîáîòè Ì. Ì. Êíèïîâè÷à, ÿêèé ç 1922 ïî 
1927 ðð. êåðóâàâ Àçîâî-×îðíîìîðñüêîþ åêñïåäèö³ºþ [13, 14]. 

Ïîäàëüø³ ã³äðîá³îëîã³÷í³ òà ³õò³îëîã³÷í³ äîñë³äæåííÿ, ùî ïðîâî-
äèëèñÿ â ×îðíîìó ìîð³, ïîâ’ÿçàí³ ç ³ìåíàìè Î. Î. Îñòðîóìîâà [21], 
Ë. Ñ. Îâåí [19], Â. Î. Âîäÿíèöüêîãî [5], ². ². Ïóçàíîâà [23] ³ áàãàòüîõ ³í-
øèõ. Íàéâàæëèâ³ø³ ðîáîòè ç âèâ÷åííÿ ³õò³îôàóíè ×îðíîãî ìîðÿ áóëè 
ïðîâåäåí³ Î. Í. Ñâºòîâ³äîâèì [28] ³ Ò. Ñ. Ðàññîì [24, 25]. Óëîâè ðèáàëü-
ñüêèõ àðò³ëåé ó ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíîãî ìîðÿ, â Îäåñüê³é 
çàòîö³ âèâ÷àâ â 1904–1907 ðð. Î. Â. ßöåíòêîâñüêèé [38]. Âëàñí³ çáîðè 
â³í äîïîâíèâ êîëåêö³ÿìè ìîðñüêèõ ðèá, îòðèìàíèìè â³ä Ì. Ô. Êàëè-
øåâñüêîãî ³ Î. Î. Áðàóíåðà. Çíà÷íó ðîëü ó âèâ÷åíí³ ³õò³îöåíîç³â ï³â-
í³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ ç³ãðàëè Ê. Î. Âèíîãðàäîâ [3, 4] 
³ Ô. Ñ. Çàìáðèáîðù [9, 10]. Äîáðå â³äîì³ ðîáîòè Þ. Ï. Çàéöåâà [6, 8] ç 
âèâ÷åííÿ ³õò³îïëàíêòîíó ×îðíîãî ìîðÿ. 

Â òåïåð³øí³é ÷àñ ³õò³îôàóíà ×îðíîãî ìîðÿ âèâ÷àºòüñÿ ó âñ³õ ïðè÷îð-
íîìîðñüêèõ êðà¿íàõ, ùî â ö³ëîìó äîçâîëÿº â³äñë³äêîâóâàòè çì³íè, ÿê³ 
â³äáóâàþòüñÿ â ³õò³îöåíîçàõ ×îðíîìîðñüêîãî ðåã³îíó. Â òîé æå ÷àñ äî-
ñë³äæåííÿ ôàóíè â óìîâàõ àíòðîïîãåííîãî ïðåñó íà åêîñèñòåìó ìîðÿ 
çàëèøàºòüñÿ, ÿê ³ ðàí³øå, àêòóàëüíèì. 

Ï³âí³÷íî-çàõ³äíà ÷àñòèíà ×îðíîãî ìîðÿ ÿâëÿº ñîáîþ çîíó ç³ ñêëàä-
íèì õàðàêòåðîì ð³çíèõ ôàêòîð³â: ì³ëêîâîäí³ñòü, â³òðîâå õâèëþâàííÿ, 
ðîçïð³ñíþâàëüíèé åôåêò â³ä ñòîêó ð³÷îê, ùî çàáåçïå÷óþòü âèíîñ ó ìîðå 
âåëèêî¿ ê³ëüêîñò³ á³îãåííèõ, ì³íåðàëüíèõ ³ çàáðóäíþþ÷èõ ðå÷îâèí [34]. 

Â îñòàíí³ äåñÿòèë³òòÿ ³ñòîòíî çá³ëüøèëàñÿ ïëîùà øåëüôó Äóíàé-
Äí³ñòðîâñüêîãî ì³æð³÷÷ÿ, äå ñïîñòåð³ãàþòüñÿ ïðîöåñè åâòðîô³êàö³¿, ùî 
îáóìîâëþþòü âèíèêíåííÿ äåô³öèòó êèñíþ [7, 35]. Ðåçóëüòàòîì ã³ïîêñ³¿ 
º çàãèáåëü ìàêðîçîîáåíòîñó, çíèêíåííÿ àáî ñïðîùåííÿ ³ñíóþ÷èõ òóò 
ñêëàäíèõ ó âèäîâîìó â³äíîøåíí³ ³õò³îöåíîç³â, ÿê³ âêëþ÷àþòü ÿê ñïî-
êîíâ³÷í³ ìîðñüê³, òàê ³ ïð³ñíîâîäí³ âèäè. ²ñòîòíà çì³íà ÿêîñò³ ìîðñüêî-
ãî ñåðåäîâèùà ïðèâåëà äî äåÿêîãî ïîã³ðøåííÿ ñòàíó ìîðñüêèõ åêîñè-
ñòåì [8, 29]. 

Ñàìå òîìó áåçñóìí³âíèé ³íòåðåñ ñòàíîâèòü âèâ÷åííÿ òèõ ðàéîí³â, â 
ÿêèõ âïëèâ íåãàòèâíèõ ôàêòîð³â ì³í³ìàëüíèé. Òàê³ òåðèòîð³¿ ìîæóòü 
ñòàòè äæåðåëàìè ðåêîëîí³çàö³¿ ä³ëÿíîê, äå ñïîñòåð³ãàºòüñÿ çàãèáåëü 
îðãàí³çì³â àáî ³ñòîòíå çìåíøåííÿ ¿õ ÷èñåëüíîñò³. Ó ï³âí³÷íî-çàõ³äí³é 
÷àñòèí³ ×îðíîãî ìîðÿ (ðàéîí Äóíàé-Äí³ñòðîâñüêîãî ì³æèð³÷÷ÿ) ïîä³á-
íîãî ðîäó ðåôóã³óìîì º î. Çì³¿íèé. Ð³çíîìàí³òí³ñòü óìîâ ïåðåáóâàííÿ, 
ùî ôîðìóþòüñÿ íà îñíîâ³ ð³çíèõ çà ñâî¿ìè âëàñòèâîñòÿìè ´ðóíò³â (â³ä 
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ì’ÿêèõ äî òâåðäèõ), çíà÷íèõ ãëèáèí (äî 20 ì ³ á³ëüøå) ³ ö³ëî¿ íèçêè ã³-
äðîëîãî-ã³äðîõ³ì³÷íèõ îñîáëèâîñòåé, çàáåçïå÷óº ³ñíóâàííÿ ñêëàäíèõ 
³õò³îöåíîç³â. Îäíàê ïîâí³ äàí³ ïðî âèäîâèé ñêëàä ³ á³îëîã³÷íó ð³çíîìà-
í³òí³ñòü ðèá öüîãî ðàéîíó â ë³òåðàòóð³ â³äñóòí³. 

Ìåòîþ íàøîãî äîñë³äæåííÿ áóëî âñòàíîâëåííÿ âèäîâîãî ñêëàäó ³ 
îö³íêà ñó÷àñíîãî ñòàíó òà á³îð³çíîìàí³òíîñò³ ³õò³îöåíîçó, ÿêèé ñôîð-
ìóâàâñÿ ³ ³ñíóº â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî. 

4.6.1. Ìàòåð³àë ³ ìåòîäè äîñë³äæåííÿ 

Ìàòåð³àë áóëî ç³áðàíî çà ïåð³îä ³õò³îëîã³÷íèõ äîñë³äæåíü, ÿê³ ïðî-
âîäèëèñü ó ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíîãî ìîðÿ â ðàéîí³ î. Çì³¿íî-
ãî ïðîòÿãîì 5 ðîê³â (2003–2007 ðð.) ç êâ³òíÿ ïî ãðóäåíü âêëþ÷íî. Ðèáó 
ëîâèëè ÿê á³ëÿ ñàìîãî áåðåãà, òàê ³ íà â³äñòàí³ áëèçüêî 4 êì â³ä îñòðîâà. 
Â îñíîâíîìó äîñë³äæåííÿ ïðîâîäèëè â ïðèáåðåæí³é çîí³ îñòðîâà, çà 
ÿêó ïðèéìàëè ìîðñüê³ âîäè íà â³ääàëåíí³ â³ä áåðåãà íå á³ëüøå 400 ì. 
Òàêèì ÷èíîì, áóëî äîñë³äæåíî àêâàòîð³þ îñòðîâà çàãàëüíîþ ïëîùåþ 
áëèçüêî 2,7 êì2. Çä³éñíþâàëè òàêîæ àêòèâíèé ëîâ ðèáè ³ç çàñòîñóâàí-
íÿì ð³çíîãëèáèííîãî òðàëà äîâæèíîþ 26,4 ì (ì³í³ìàëüíèé ðîçì³ð â³÷-
êà 6–8 ìì) íà ðèáîïðîìèñëîâèõ ñóäíàõ òèïó Ñ×Ñ òà ÌÐÒÊ. Òðàëåííÿ 
ïðîâîäèëè íà ãëèáèíàõ â³ä 20 äî 40 ì íà â³ääàëåíí³ â³ä îñòðîâà 1,5–
4 êì. Óñüîãî ïðîàíàë³çîâàíî 58 òðàëîâèõ óëîâ³â. 

Ëîâ ðèáè â ïðèáåðåæíèõ âîäàõ îñòðîâà ïðîâîäèëè çÿáðîâèìè ñ³ò-
êàìè, ïàñòêàìè, ÿòåðàìè, ìàëüêîâèì êîëîì, âóäêîþ ³ ñà÷êîì. Ñ³òêè 
(äîâ æèíà 100 ì, ðîçì³ð â³÷êà 20–45 ìì) âèñòàâëÿëè ç ÷îâíà ïàðàëåëü-
íî áåðåãó íà â³äñòàí³ â³ä 2 äî 300 ì â³ä óð³çó âîäè (ãëèáèíà 1,5–25 ì). 
Çà äîïîìîãîþ àêâàëàíã³ñò³â ¿õ ðîçì³ùóâàëè ï³ä âîäîþ ì³æ áðèë ³ âà-
ëóí³â. Ñ³òêè ïåðåâ³ðÿëè îäèí ðàç íà äîáó. Á³ëÿ áåðåãà ðèáó îáëîâëþ-
âàëè òàêîæ ïàñòêàìè ïðÿìîêóòíî¿ ôîðìè ç äâîìà îòâîðàìè ç áîê³â 
³ ïîäâ³éíèì ÿòåðîì äîâæèíîþ 3 ì (ðîçì³ð â³÷êà 8 ìì). Òðèâàë³ñòü 
ëîâó öèìè çíàðÿääÿìè ñòàíîâèëà â³ä äâîõ äî òðüîõ ä³á. Êð³ì òîãî, íà 
ì³ëêîâîää³ çàñòîñîâóâàëè ìàëüêîâå êîëî, ãà÷êîâ³ ñíàñò³ òà âåëèêèé 
àêâàð³óìíèé ñà÷îê. Çà âåñü ÷àñ äîñë³äæåíü ïðîàíàë³çîâàíî ïîíàä 500 
óëîâ³â ðèáè. 

Âèçíà÷åííÿ ðèá ïðîâîäèëè â ïîëüîâèõ óìîâàõ çà [28, 31–33]. Ï³ä-
âîäí³ ñïîñòåðåæåííÿ çä³éñíþâàëè çà äîïîìîãîþ ëåãêîâîäîëàçíîãî 
ñïîðÿäæåííÿ. Òàêñîíîì³÷íà ïðèíàëåæí³ñòü ðèá ïðåäñòàâëåíà çà ì³æ-
íàðîäíèì åëåêòðîííèì êàòàëîãîì Fishbase. Åêîëîãî-çîîãåîãðàô³÷íà 
õàðàêòåðèñòèêà íàâåäåíà çà ðåêîìåíäàö³ÿìè [24, 25, 28]. Ñòóï³íü ïî-
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ä³áíîñò³ âèäîâèõ ñïèñê³â ðèá îö³íåíî çà ³íäåêñîì âèäîâî¿ ïîä³áíîñò³ 
Ñüîðåíñåíà [20]. 

Àíàë³ç äèíàì³êè âèëîâó ðèáè ïðîâîäèëè çà âåëè÷èíàìè óëîâó íà 
ïðîìèñëîâå çóñèëëÿ: äëÿ òðàë³â — ê³ëüê³ñòü ê³ëîãðàì³â ðèáè çà ÷àñ òðà-
ë³ííÿ (êã/ãîäèíà), äëÿ ñ³òîê — ÷èñëî åêçåìïëÿð³â ðèáè íà îäíó ñ³òêó 
äîâæèíîþ 100 ì çà 1 äîáó (åêç/äîáà). 

Äëÿ ê³ëüê³ñíî¿ îö³íêè çóñòð³÷àëüíîñò³ ðèá â ðàéîí³ îñòðîâà îáðàí³ 
òàê³ êàòåãîð³¿: äóæå ð³äê³ñí³ âèäè — ñïîñòåð³ãàëèñÿ ïîîäèíîê³ åêçåìï-
ëÿðè ðèá çà âåñü ïåð³îä äîñë³äæåíü; ð³äê³ âèäè — ïîîäèíîê³ åêçåìïëÿðè 
ïðîòÿãîì îäíîãî ðîêó äîñë³äæåíü; çâè÷àéí³ âèäè — äî 100 åêçåìïëÿð³â 
çà ð³ê äîñë³äæåíü; äîì³íàíòí³ ìàñîâ³ âèäè — á³ëüøå 100 åêçåìïëÿð³â çà 
ð³ê äîñë³äæåíü. 

Îïèñ ðåëüºôó äíà i ñóáñòðàò³â â ì³ñöÿõ çáîðó ³õò³îëîã³÷íîãî ìàòåð³àëó 
ïðîâîäèëè ç âèêîðèñòàííÿì ëåãêîâîäîëàçíîãî ñïîðÿäæåííÿ. Äëÿ ïðè-
áåðåæíî¿ ÷àñòèíè îñòðîâà íàìè âèçíà÷åí³ õàðàêòåðí³ òèïè ñóáñòðàòó: 
âàëóíè (ãàëüêîâèé ´ðóíò ç ïåðåâàãîþ âàëóí³â); ì³øàíèé ñóáñòðàò (áðè-
ëè, âàëóíè i ï³ñîê); âàëóíè — ì³ä³éíèé ÷åðåïàøíèê; ï³ñîê — ì³ä³éíà 
÷åðåïàøíèê. Ãðàíóëîìåòðè÷íà õàðàêòåðèñòèêà ´ðóíò³â íàâåäåíà çà 
Î. Ñ. Êîíñòàíòèíîâèì [16]. Ó ïðèáåðåæí³é çîí³ îñòðîâà äëÿ ëîâó ðèáè 
áóëî îáðàíî 22 ä³ëÿíêè (³õò³îëîã³÷í³ ñòàíö³¿), ðîçòàøîâàí³ ç ð³çíèõ éîãî 
ñòîð³í (ðèñ. 4.6.1). 

4.6.2. Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ 

Â ðàéîí³ Ïðèäóíàéñüêîãî óçìîð’ÿ àíàë³ç ãåîëîãî-ìîðôîëîã³÷íèõ 
óìîâ øåëüôó äîçâîëèâ âèä³ëèòè ê³ëüêà ëàíäøàôòíèõ ðàéîí³â, ùî õà-
ðàêòåðèçóþòüñÿ îñîáëèâîñòÿìè ðåëüºôó äíà, äîííèõ â³äêëàä³â ³ á³îöå-
íîç³â [35]. Ó íàéá³ëüø ì³ëêîâîäí³é ÷àñòèí³ óçìîð’ÿ (àâàíäåëüòà Äóíàþ) 
ç ³íòåðâàëîì ãëèáèí â³ä 3 äî 22 ì (â ñåðåäíüîìó — 18 ì) äîíí³ â³äêëàäè 
ïðåäñòàâëåí³ ãëèíèñòèìè ìóëàìè. Íà ñõ³ä àâàíäåëüòè ç³ çá³ëüøåííÿì 
ãëèáèí âîíè çì³íþþòüñÿ ìóëèñòèìè ÷åðåïàøíèêàìè, ÿê³ ïðîñòÿãà-
þòüñÿ äî êðîìêè øåëüôó (ðàéîí î. Çì³¿íîãî), äå ãëèáèíè ïåðåáóâàþòü 
â ìåæàõ 31–46 ì. 

Íàéá³ëüø êðóòèì çâàëåííÿì ãëèáèí â àêâàòîð³¿ î. Çì³¿íîãî â³äð³çíÿ-
ºòüñÿ çàõ³äíà ñòîðîíà ïðèáåðåæíî¿ ÷àñòèíè îñòðîâà, ñïðÿìîâàíà â á³ê 
äîëèíè ïàëåî-Ñàðàòè. Áåðåãîâ³ ñêåë³ â³äðàçó éäóòü íà ãëèáèíó 5–7 ì, à 
íà â³äñòàí³ 200 ì â³ä áåðåãà ãëèáèíè äîñÿãàþòü ïðèáëèçíî 20 ì. Ç ïðî-
òèëåæíî¿ (ñõ³äíî¿) ñòîðîíè îñòðîâà íàõèë äíà á³ëüø ïîëîãèé. Íà â³ä-
ñòàí³ 300 ì â³ä óð³çó âîäè ãëèáèíà ñòàíîâèòü âñüîãî 8–9 ì. Ç ï³âí³÷íî¿ i 
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ï³âäåííî¿ ñòîð³í îñòðîâà, íà â³ääàëåíí³ 200 –250 ì â³ä áåðåãà, ãëèáèíè 
äîñÿãàþòü 12 –15 ì. 

Â çîí³ ïðèáåðåæíîãî ï³äâîäíîãî ñõèëó â ðàä³óñ³ ïðèáëèçíî 200–300 ì 
â³ä óð³çó âîäè äîì³íóþòü òâåðä³ ´ðóíòè, ïðåäñòàâëåí³ â ãðàíóëîìåòðè÷-
íîìó â³äíîøåíí³ ð³çíèìè ôðàêö³ÿìè — â³ä ãàëüêè äî áðèë. Ïîñòóïîâî 
êàì’ÿíèñòèé ´ðóíò çì³íþºòüñÿ ï³ùàíî-÷åðåïàøêîâèìè ´ðóíòàìè ð³-
çíîãî òèïó — ÷åðåïàøêîâ³ ï³ñêè i ìóëè. ×åðåïàøêîâ³ ï³ñêè ñêëàäåí³ 
ïåðåâàæíî ì³ä³éíèì ÷åðåïàøíèêîì ð³çíîãî ñòóïåíÿ äðîáëåííÿ. Íà 
öüîìó ñóáñòðàò³ íàâêîëî îñòðîâà ôîðìóºòüñÿ ïîòóæíà çîíà ì³ä³ºâîãî 
á³îöåíîçó. Ì³æ íèì ³ òâåðäèìè ´ðóíòàìè ðîçòàøîâóºòüñÿ ñìóãà ï³ùà-
íî-÷åðåïàøíèêîâèõ â³äêëàä³â. 

Ëàíäøàôò ï³âí³÷íî¿ i ï³âäåííî¿ ÷àñòèíè ï³äâîäíîãî ñõèëó â áåðåãî-
â³é çîí³ îñòðîâà õàðàêòåðèçóºòüñÿ ïðèñóòí³ñòþ çíà÷íîãî ÷èñëà âàëóí³â. 
Ç ãëèáèí 6–8 ì ç’ÿâëÿþòüñÿ áðèëè, à íà ãëèáèíàõ 12–15 ì êàì’ÿíèñ-
òèé ñóáñòðàò çàì³íþºòüñÿ ï³ùàíî-÷åðåïàøêîâèìè ´ðóíòàìè. Ö³ ´ðóíòè 
(ïåðåâàæíî ÷åðåïàøêîâ³ ìóëè) âèÿâëåí³ íà äåÿêèõ ä³ëÿíêàõ ï³âí³÷íî¿ ³ 
ï³âäåííî¿ ñòîð³í ï³äâîäíîãî ñõèëó (ãëèáèíè 3–6 ì). Â çàõ³äí³é ÷àñòèí³ 
ìîðñüêîãî ñõèëó íà îêðåìèõ ä³ëÿíêàõ ðîçòàøîâóþòüñÿ äåê³ëüêà äîñèòü 
ïðîòÿæíèõ îñèï³â, óòâîðåíèõ âàëóíàìè. Â îñíîâíîìó æ á³ëÿ áåðåãà ëå-
æàòü îêðåì³ âåëèê³ ñêåëüí³ óëàìêè. Â ñåðåäí³é ÷àñòèí³ ñõ³äíî¿ ñòîðîíè 
ï³äâîäíîãî ñõèëó íà ãëèáèí³ 4–5 ì ó áåçïîñåðåäí³é áëèçüêîñò³ â³ä óð³çó 
âîäè çóñòð³÷àþòüñÿ áðèëè, ðîçì³ðè ÿêèõ ïåðåâèùóþòü 2,5 ì. Çà íèìè 
ðîçòàøîâàí³ íåâåëèê³ ä³ëÿíêè ï³ùàíî-÷åðåïàøêîâîãî ´ðóíòó. Íèæ÷å 
íà ìîðñüêîìó ñõèë³ (íà â³ääàëåíí³ 200–300 ì â³ä áåðåãà) ðîçòàøîâóþòü-
ñÿ òâåðä³ ´ðóíòè, ñôîðìîâàí³ á³ëüø äð³áíèìè ôðàêö³ÿìè êàì’ÿíèñòîãî 
ñóáñòðàòó (âàëóíè). Ìåæà ì³æ âàëóíàìè, ï³ùàíî-÷åðåïàøêîâèì ´ðóí-
òîì ì³ä³éíèì ÷åðåïàøíèêîì ðîçòàøîâóºòüñÿ íà ãëèáèíàõ â³ä 8 äî 12 ì. 

Â ðàéîí³ î. Çì³¿íîãî ïðîòÿãîì ï’ÿòè ðîê³â íàìè âèÿâëåíî 49 âèä³â 
ðèá, ùî íàëåæàòü äî 12 ðÿä³â, 29 ðîäèí ³ 40 ðîä³â. Ç íèõ 20 âèä³â çó-
ñòð³÷àëèñÿ ÿê íà çíà÷íîìó â³ääàëåíí³ â³ä áåðåãà (äî 4 êì), òàê ³ â ïðè-
áåðåæí³é çîí³. Áåçïîñåðåäíüî â ïðèáåðåæí³é ÷àñòèí³ àêâàòîð³¿ îñòðîâà 
â³äì³÷åíî 48 âèä³â ðèá (äîäàòîê 5). 

Íàéá³ëüøå ÷èñëî òàêñîí³â âêëþ÷àº ðÿä îêóíåïîäiáíèõ Perciformes — 
13 ðîäèí, 20 ðîä³â ³ 26 âèä³â (äîäàòîê 5). Ïðåäñòàâíèêè öüîãî ðÿäó ñòàíî-
âëÿòü á³ëüøå ïîëîâèíè âñ³õ âèä³â, âèÿâëåíèõ ó äîñë³äæóâàí³é àêâàòîð³¿, 
³ º îñíîâîþ ³õò³îöåíîçó ïðèáåðåæíèõ âîä îñòðîâà. Ðÿä êàìáàëîïîäiáíèõ 
Pleuronectiformes â ðàéîí³ îñòðîâà ïðåäñòàâëåíèé 3 ðîäèíàìè, 3 ðî-
äàìè ³ 3 âèäàìè. Â ðÿäè ñêàòîïîäiáíèõ Rajiformes, îñåëåäöåïîäiáíèõ 
Clupeiformes ³ òð³ñêîïîäiáíèõ Gadiformes âõîäÿòü ïî 2 ðîäèíè, â íèõ 2, 
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3 ³ 2 ðîäè, â³äïîâ³äíî, â êîæíîìó ç ÿêèõ ïî îäíîìó âèäó. Ðÿäè îñåòðî-
ïîäiáíèõ Acipenseriformes, ãîëêîïîä³áíèõ Syngnathiformes ³ êîëáíåùó-
êîïîäiáíèõ Gobiesociformes ì³ñòÿòü ïî 1 ðîäèí³, ïî 2 ðîäè â êîæíîìó, 
â ÿêèõ 2, 5 ³ 2 âèäè, â³äïîâ³äíî. ²íø³ 4 ðÿäè âêëþ÷àþòü ïî 1 ðîäèí³, 
1 ðîäó ³ 1 âèäó. 

Çà ÷èñëîì ðîä³â ³ âèä³â, âèÿâëåíèõ â ïðèáåðåæíèõ âîäàõ î. Çì³¿íî-
ãî, äîì³íóþòü ðîäèíè: áè÷êîâ³ Gobiidae — 6 ðîä³â ³ 9 âèä³â, ãîëêîâi 
Syngnathidae — 2 ðîäè ³ 5 âèä³â, ìîðñüê³ ñîáà÷êè Blennidae — 2 ðîäè ³ 
4 âèäè. Óñüîãî íà ÷àñòêó öèõ òðüîõ ðîäèí ïðèõîäèòüñÿ 36,7 % â³ä çàãà-
ëüíî¿ ê³ëüêîñò³ âèä³â, ÿê³ çóñòð³÷àþòüñÿ â ðàéîí³ îñòðîâà. Ðîäèíè îñå-
òðîâ³ Acipenseridae, îñåëåäöåâi Clupeidae, êåôàëåâ³ Mugilidae ³ ìîðñüê³ 
êà÷å÷êè Gobieaociedae âêëþ÷àþòü ïî 2 ðîäè ³ 2 âèäè â êîæíîìó, ãóáà-
íîâi Labridae — 1 ð³ä ³ 2 âèäè (óñüîãî 20,4 % âèä³â ðèá). Êîæíà ç ³íøèõ 
21 ðîäèíè ïðåäñòàâëåíà 1 ðîäîì ³ 1 âèäîì (42,9 %). Çà ÷èñëîì âèä³â 
íàéá³ëüø ð³çíîìàí³òíèé ð³ä Syngnathus — 4 âèäè (8,2 %), Parablennius ³ 
Neogobius — ïî 3 âèäè (12,2 %), Symphodus ³ Gobius — ïî 2 âèäè â êîæ-
íîìó (8,2 %). ²íø³ 35 ðîä³â ïðåäñòàâëåí³ 1 âèäîì êîæíèé, ùî ñòàíîâèòü 
71,4 % â³ä çàãàëüíî¿ ê³ëüêîñò³ âèä³â. 

Ïåðåâàæíà á³ëüø³ñòü âèÿâëåíèõ â ðàéîí³ îñòðîâà ðèá (93,9 %) â³ä-
íîñÿòüñÿ äî æèëèõ âèä³â. ²íø³ íàëåæàòü äî ïðîõ³äíèõ. Ïðè öüîìó á³ëü-
ø³ñòü âèä³â (75 %) º äåìåðñàëüíèìè, âåäóòü äîííèé ³ ïðèäîííèé ñïîñ³á 
æèòòÿ. Ãðóïà ïåëàã³÷íèõ ðèá ïðåäñòàâëåíà íàáàãàòî ìåíøîþ ê³ëüê³ñòþ 
âèä³â (25 %). 

Çà ñïîñîáîì ðîçìíîæåííÿ â àêâàòîð³¿ îñòðîâà ïåðåâàæàþòü ë³òîô³-
ëè, âêëþ÷àþ÷è âèäè, ùî â³äêëàäàþòü ³êðó íà ñòóëêè ìîëþñê³â, ³ ïåëà-
ãîô³ëè (39,1 ³ 36,9 %, â³äïîâ³äíî). Ê³ëüê³ñòü ô³òîô³ëüíèõ ³ ïñàììîô³-
ëüíèõ ðèá íåçíà÷íà, ¿õí³ ÷àñòêè ñòàíîâëÿòü 6,5 % ³ 2,2 %, â³äïîâ³äíî. 
Ï’ÿòü âèä³â ðîäèíè ãîëêîâi Syngnathidae (10,9 %) â³äêëàäàþòü ³êðó ó âè-
âîäêîâ³ êàìåðè. Äâà âèäè (4,4 %) — êàòðàí ³ õâîñòîêîë çâè÷àéíèé — º 
ÿéöåæèâîðîäÿùèìè. 

Çà õàðàêòåðîì õàð÷óâàííÿ ïðîâ³äíå ì³ñöå çàéìàþòü áåíòîôàãè, ùî 
ñêëàäàþòü ìàéæå ïîëîâèíó âèÿâëåíèõ âèä³â (49,0 %). ×àñòêà ³íøèõ 
ãðóï çíà÷íî ìåíøà: ïëàíêòîíîôàãè — 22,4 %, õèæ³ — 20,4 %, ô³òîôà-
ãè — 8,2 %. 

Äëÿ ïîð³âíÿííÿ ñë³ä çàçíà÷èòè, ùî â öåé ÷àñ ó ïðèáåðåæíèõ âîäàõ 
Êðèìñüêîãî ï³âîñòðîâà âèÿâëåíî 122 âèäè ç 47 ðîäèí [30], òîáòî â 2,5 
ðàçè á³ëüøå ê³ëüêîñò³ âèä³â, çíàéäåíèõ íàìè á³ëÿ î. Çì³¿íîãî. ²õò³îôà-
óíà ïðèáåðåæíèõ âîä ï³âäåííî-çàõ³äíîãî Êðèìó â³äð³çíÿºòüñÿ á³ëüø 
çíà÷íèì âèäîâèì áàãàòñòâîì, â ïåðøó ÷åðãó çà ðàõóíîê ñåðåäçåìíî-
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ìîðñüêèõ âèä³â, ïðåäñòàâíèêè ÿêèõ á³ëüø òåïëîëþáí³, ³ òîìó ï³âí³÷-
í³øå íå çóñòð³÷àþòüñÿ. Ïîçíà÷àºòüñÿ òàêîæ ³ íèæ÷à ñîëîí³ñòü âîäè â 
äîñë³äæóâàíîìó ðàéîí³ î. Çì³¿íîãî. 

Â ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíîãî ìîðÿ âèÿâëåíî 81 âèä ìîðñü-
êèõ ³ ñîëîíîâàòîâîäíèõ ðèá [3, 4], ç ÿêèõ á³ëüøå ïîëîâèíè (45 âèä³â) 
çíàéäåí³ íàìè á³ëÿ î. Çì³¿íîãî. Çîêðåìà, â Îäåñüê³é çàòîö³ íàìè ðàí³-
øå ñïîñòåðåæåíî 48 âèä³â ç 19 ðîäèí [10]. Â çàòîö³ ðîäèíè îñåëåäöåâi, 
áè÷êîâ³ ³ ãîëêîâi áóëè ïðåäñòàâëåí³ á³ëüøîþ ê³ëüê³ñòþ âèä³â (5, 13 ³ 6 
âèä³â, â³äïîâ³äíî), í³æ á³ëÿ îñòðîâà. Îäí³ºþ ç ìîæëèâèõ ïðè÷èí â³ä-
íîñíî¿ á³äíîñò³ âèäîâîãî ñêëàäó ³õò³îôàóíè ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè 
×îðíîãî ìîðÿ º ñèëüíèé àíòðîïîãåííèé âïëèâ íà âîäíå ñåðåäîâèùå â 
ö³é àêâàòîð³¿, à òàêîæ íåñïðèÿòëèâèé ã³äðîëîã³÷íèé ðåæèì âîä ç ïåð³-
îäè÷íî âèíèêàþ÷îþ ãëèáîêîþ ã³ïîêñ³ºþ, ùî âèêëèêàº çàìîðè [35]. 

Íåçâàæàþ÷è íà òå, ùî âñ³ âèÿâëåí³ íàìè â ðàéîí³ îñòðîâà âèäè ðèá 
ìåøêàþòü òàêîæ â ïðèáåðåæíèõ âîäàõ ï³âäåííîãî áåðåãà Êðèìó, ïîð³â-
íÿëüíèé àíàë³ç ³õò³îôàóíè öèõ àêâàòîð³é (³íäåêñ âèäîâî¿ ïîä³áíîñ-
ò³ — 57,3 %) âêàçóº íà íåçíà÷íèé ñòóï³íü âèäîâî¿ ïîä³áíîñò³ öèõ ³õò³î-
öåíîç³â. Éìîâ³ðíî, îäí³ºþ ç ïðè÷èí ö³º¿ â³äì³ííîñò³ º ð³çêå êîëèâàííÿ 
ñîëîíîñò³ âîäè á³ëÿ îñòðîâà — â³ä 6,5 äî 21,0 ‰. Òàê³ óìîâè íåñïðèÿò-
ëèâ³ äëÿ íàéìåíø òîëåðàíòíèõ ìîðñüêèõ âèä³â (íàïðèêëàä, äëÿ ðèá ðî-
äèí ñåððàíîâi Serranidae, ñïàðîâi Sparidae). Â òîé æå ÷àñ ïîêàçíèê ñòó-
ïåíÿ âèäîâî¿ ïîä³áíîñò³ ³õò³îôàóíè ïðèáåðåæíèõ âîä îñòðîâà ³ Îäåñü êî¿ 
çàòîêè á³ëüø âèñîêèé (65,9 %), ùî ìîæå ñâ³ä÷èòè ïðî ïîä³áí³ñòü óìîâ 
ïåðåáóâàííÿ ðèá ó öèõ ðàéîíàõ. 

Äëÿ âèëîâó ðèáè â ïðèáåðåæí³é çîí³ îñòðîâà çàñòîñîâóâàëèñÿ ïàñèâ-
í³ çíàðÿääÿ. Íàéá³ëüøîþ óëîâèñò³ñòþ ñåðåä íèõ õàðàêòåðèçóþòüñÿ ñ³ò-
êè. Íèìè ï³éìàíî á³ëüøå 80 % ðèá, ÿê³ íàëåæàëè äî 45 âèä³â. Çíà÷íî 
ìåíø åôåêòèâíèìè âèÿâèëèñÿ ïàñòêè ³ ÿòåðà. Öèìè çíàðÿääÿìè á³ëÿ 
îñòðîâà âèëîâëåíî ìåíøå îäí³º¿ ï’ÿòî¿ âñ³º¿ ê³ëüêîñò³ äîñë³äæåíèõ ðèá 
(10,5 ³ 4,5 %, â³äïîâ³äíî). Â öèõ óëîâàõ âèÿâëåíî âñüîãî 8 âèä³â ðèá. 

Çíàðÿääÿ ëîâó âèñòàâëÿëèñÿ íà íàéá³ëüø õàðàêòåðíèõ ä³ëÿíêàõ äíà 
á³ëÿ îñòðîâà. Ìàòåð³àëè, ïðåäñòàâëåí³ â òàáë. 4.6.1 ³ 4.6.2, â³ääçåðêà-
ëþþòü ðîçïîä³ë ìàñîâèõ âèä³â ðèá íà ð³çíèõ ñóáñòðàòàõ â ïðèáåðåæí³é 
çîí³ î. Çì³¿íîãî. Äëÿ àíàë³çó ðîçïîä³ëó ìàñîâèõ äåìåðñàëüíèõ âèä³â ðèá 
íà ð³çíèõ ´ðóíòàõ àêâàòîð³¿ îñòðîâà âçÿò³ íàéá³ëüø ïîâí³ äàí³, îòðèìàí³ 
çà ðåçóëüòàòàìè ëîâ³â ó ñåðïí³ 2003 ð. [11]. 

Íà âàëóíàõ äîì³íóâàâ áè÷îê-êðóãëÿê. Éîãî ÷èñåëüí³ñòü â 2,0–2,5 
ðàçè á³ëüøà, í³æ ïî äâîõ ³íøèõ âèä³â ë³òîô³ëüíèõ ðèá: ìîðñüêîãî ìèíÿ 
³ ñîáà÷êè çâè÷àéíî¿ (òàáë. 4.6.1, 4.6.2). 
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Òàáëèöÿ 4.6.1 

Óëîâ ñ³òêàìè íà ïðîìèñëîâå çóñèëëÿ (%) ð³çíèõ âèä³â ðèá íà îêðåìèõ ñóáñòðàòàõ 
ó ïðèáåðåæí³é çîí³ î. Çì³¿íîãî (ñåðïåíü 2003 ð.) 
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Âàëóíè 152 46.1 1.3 23.0 12.5 17.1 100

Áðèëè, âàëóíè 
³ ï³ñîê

94 37.0 1.4 17.0 10.6 34.0 100

Âàëóíè — ì³ä³éíèé 
÷åðåïàøíèê

163 27.6 18.4 9.2 44.2 0.6 100

Ï³ñîê — ì³ä³éíèé 
÷åðåïàøíèê

91 13.4 10.9 13.1 62.6 – 100

Òàáëèöÿ 4.6.2 

Óëîâ ñ³òêàìè íà ïðîìèñëîâå çóñèëëÿ (%) îêðåìèõ âèä³â ðèá íà ð³çíèõ ñóáñòðàòàõ 
ïðèáåðåæíî¿ çîíè î. Çì³¿íîãî (ñåðïåíü 2003 ð.) 

Âèä 

Ñóáñòðàò

Ðàçîì 
(%) Âàëóíè

Áðèëè, 
âàëóíè 
³ ï³ñîê

Âàëóíè — 
ì³ä³éíèé 
÷åðåïàø-

íèê

Ï³ñîê — 
ì³ä³éíèé 
÷åðåïàø-

íèê
Áè÷îê-êðóãëÿê 
(n=162)

43.2 21.6 27.8 7.4 100

Áè÷îê-æàáîãîëîâèé 
(n=43)

4.7 2.3 69.8 23.2 100

Òðèâóñèé ìîðñüêèé 
ìèíü (n=78)

45.0 20.5 19.2 15.3 100

Ñêîðïåíà ÷îðíîìîðñü-
êà (n=158)

12.0 6.3 45.6 36.1 100

Ìîðñüêèé ñîáà÷êà çâè-
÷àéíèé (n=59)

44.1 54.0 1.9 – 100
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Íà ì³øàíèõ ´ðóíòàõ ÷àñòêà áè÷êà-êðóãëÿêà ³ ìèíÿ òðîõè çìåíøóºòü-
ñÿ. Âîäíî÷àñ â óëîâàõ ÷àñò³øå çóñòð³÷àºòüñÿ ñîáà÷êà çâè÷àéíèé. Ä³ëÿí-
êè ³ç ì³øàíèì ñóáñòðàòîì ïðèâàáëþþòü òàêîæ áåçë³÷ ðèá, ùî â³ääàþòü 
ïåðåâàãó ï³ùàíèì ´ðóíòàì. Íà öèõ ä³ëÿíêàõ â çíàðÿääÿ ëîâó ïîïàäàëè 
çiðêîãëÿä, îøèáåíü, êàìáàëà ÷îðíîìîðñüêà, ìîðñüêèé ÿçèê. Íà âàëóíàõ 
³ ì³øàíèõ ñóáñòðàòàõ àêâàëàíã³ñòàìè âèÿâëåí³ ï³ëåíãàñ, ñèíã³ëü, çåëåíó-
øêè, ï³ùàíêà, áè÷îê ÷îðíèé, áè÷îê-öóöèê, ïëÿìèñòèé ïðèñîñîê. 

Íà êàì’ÿíèñòèõ ³ ï³ùàíèõ ñóáñòðàòàõ ç ì³ä³éíèì ÷åðåïàøíèêîì ð³-
çêî çðîñòàëà ÷èñåëüí³ñòü ñêîðïåíè (44,2 % é 62,6 %) ³ çíèæóâàëàñÿ ÷à-
ñòêà ñîáà÷êè çâè÷àéíîãî (äî 0,6 %). Ó ï³ëåíãàñîâ³ ñ³òêè (ðîçì³ð â³÷êà 
45 ìì), âñòàíîâëåí³ íà ãëèáèí³ 25–30 ì, íà ï³ñêó ³ ì³ä³éíîìó ÷åðåïàø-
íèêó ïîïàäàëè êàòðàí, ìîðñüêà ëèñèöÿ, ìîðñüêèé ê³ò, ìåð ëàíã, êàëêàí 
÷îðíîìîðñüêèé, êàìáàëà ÷îðíîìîðñüêà ³ ìîðñüêèé ÿçèê. 

Ìîðñüêèé ìèíü ³ ñîáà÷êà çâè÷àéíèé âèÿâèëèñÿ á³ëüø ò³ñíî ïîâ’ÿçà-
íèìè ç êàì’ÿíèñòèìè ñóáñòðàòàìè (âàëóíè ³ ì³øàíèé ´ðóíò). Íà ì³ëêî-
âîäíèõ ä³ëÿíêàõ (ãëèáèíà äî 5 ì) ñà÷êîì áóëè âèëîâëåí³ â íåâåëèê³é 
ê³ëüêîñò³ ñîáà÷êà-ñô³íêñ, ñîáà÷êà âóõàòèé, ñîáà÷êà Çâîí³ì³ðà, ïðèëè-
ïàëî ³ ïëÿìèñòèé ïðèñîñîê. 

Â òîâù³ âîäè íàâêîëî îñòðîâà íà ð³çíèõ ãëèáèíàõ çóñòð³÷àëèñÿ ñàð-
ãàí, àòåðèíà, ëóôàð, ñòàâðèäà, ìîëîäü êåôàë³ ñèíã³ëÿ. Ïåðø³ ÷îòèðè 
âèäè óòâîðþþòü á³ëüø³ ñêóï÷åííÿ â ñåðïí³ — âåðåñí³. 

Ó ñêëàä³ äîííî¿ ³õò³îôàóíè ïðèîñòð³âíî¿ àêâàòîð³¿ çàðåºñòðîâàí³ 
âèäè, ÿê³ â ìîðñüê³é ïðèãèðëîâ³é çîí³ Äóíàþ àáî íå âèÿâëÿëèñÿ, àáî 
çóñòð³÷àëèñÿ â îäèíè÷íèõ åêçåìïëÿðàõ ÷è ñïîðàäè÷íî. Ç òàêèõ âèä³â 
íàìè, çîêðåìà, âèÿâëåí³ ìîðñüêà ãîëêà òîâñòîðèëà, ñêîðïåíà, çåëåíó-
øêà ïëÿìèñòà, ñîáà÷êà Çâîí³ì³ðà, îøèáåíü çâè÷àéíèé, áè÷îê ÷îðíèé, 
áè÷îê ïàãàíåëÿ, áè÷îê-öóöèê. Ñîáà÷êè (âóõàòèé ³ çâè÷àéíèé) âèÿâëå-
í³ íàìè ó ëèìàí³ Ñàñèê [27], îäíàê â îãëÿäîâ³é ïðàö³ [3] â ïðèáåðåæ-
íèõ ðàéîíàõ äóíàéñüêî¿ àâàíäåëüòè ö³ âèäè íå çãàäóþòüñÿ. Ìîæëèâî, 
çàçíà÷åí³ âèäè â³ääàþòü ïåðåâàãó òâåðäèì ´ðóíòàì (âàëóíè, áðèëè) ³ 
óíèêàþòü ìóëèñòîãî ÷åðåïàøíèêó ï³âí³÷íî¿ ÷àñòèíè ïðèãèðëîâî¿ çîíè 
³ ãëèíèñòèõ ìóë³â àâàíäåëü òè Äóíàþ. Ðàí³øå âæå âêàçóâàëîñü íà ïðèñóò-
í³ñòü ñîáà÷êè-ñô³íê ñà â ðàéîí³ íàøèõ äîñë³äæåíü, à çíàõ³äêà ñîáà÷êè 
Çâîí³ì³ðà ³ áè÷êà ïàãàíåëÿ íà äàí³é ä³ëÿíö³ àêâàòîð³¿ ï³âí³÷íî-çàõ³ä-
íî¿ ÷àñòèíè ×îðíîãî ìîðÿ º ïðèîðèòåòíîþ. Ðàí³øå íå áóëî ³íôîðìàö³¿ 
ïðî íàÿâí³ñòü ó ïðèãèðëîâîìó óçìîð’¿ Äóíàþ ðèáè ïðèëèïàëî. Öÿ ðèáà 
õî÷ ³ ð³äêî ïîïàäàº â çíàðÿääÿ ëîâó, ïðîòå ÷àñòî ³ â çíà÷í³é ê³ëüêîñò³ 
ðåºñòðóºòüñÿ â ïðèáåðåæí³é çîí³ îñòðîâà çà ïðîâåäåííÿ ï³äâîäíèõ ñïî-
ñòåðåæåíü. Ð³äêèì âèäîì íà äóíàéñüêîìó óçìîð’¿ ³ â ï³âí³÷íî-çàõ³äí³é 
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÷àñòèí³ ×îðíîãî ìîðÿ, íà äóìêó äåÿêèõ àâòîð³â [4, 27], º ³ ìîðñüêèé 
ìèíü. Çà ðåçóëüòàòàìè íàøèõ äîñë³äæåíü â àêâàòîð³¿ î. Çì³¿íîãî öå îäèí 
ç íàéá³ëüø ìàñîâèõ âèä³â ðèá, ïðåäñòàâëåíèé îñîáèíàìè ð³çíîãî â³êó 
(1–4 ðîêè). Â ïðèáåðåæí³é çîí³ îñòðîâà ÷àñò³øå ³íøèõ ðèá â ð³çí³ çíà-
ðÿääÿ ëîâó, ðîçì³ùåí³ íà êàì’ÿíèñòîìó ñóáñòðàò³, ïîïàäàëè ë³òîô³ëüí³ 
âèäè — ìîðñüêèé ìèíü, ñêîðïåíà, áè÷îê-êðóãëÿê ³ ñîáà÷êà çâè÷àéíèé 
(òàáë. 4.6.1, 4.6.2). Â òîé æå ÷àñ ö³ëà íèçêà âèä³â (ñîáà÷êè, ï³ùàíêà, áè-
÷îê ÷îðíèé), ïðåäñòàâëåíèõ â óëîâàõ íåâåëèêèì ÷èñëîì îñîáèí, ÷àñòî 
ðåºñòðóâàëèñÿ â õîä³ âèêîíàííÿ ï³äâîäíèõ ñïîñòåðåæåíü. Îêðåì³ âèäè 
ðèá âäàëîñÿ âèÿâèòè ñàìå òàêèì ñïîñîáîì (áè÷îê-öóöèê ³ ïëÿìèñòèé 
ïðèñîñîê). Îäíàê öåé ôàêò íå çàâæäè ìîæå îäíîçíà÷íî ñâ³ä÷èòè ïðî 
íå÷èñëåíí³ñòü âèäó â ö³ëîìó. Êàëêàí ÷îðíîìîðñüêèé, íàïðèêëàä, çà 
äàíèìè [27], â ñ³÷í³-áåðåçí³ íà ï³âäåííîìó çàõîä³ â³ä î. Çì³¿íîãî ðàçîì 
ç õàìñîþ, øïðîòîì ³ ñòàâðèäîþ áóâ îäíèì ³ç ìàñîâèõ ïðîìèñëîâèõ âè-
ä³â. Ï³ä ÷àñ íàøèõ äîñë³äæåíü êàëêàí âèÿâëåíî â íåçíà÷íèõ ê³ëüêîñ-
òÿõ íà ï³ùàíîìó ´ðóíò³ ³ ì³ä³éíîìó ÷åðåïàøíèêó. Ìàêñèìàëüí³ óëîâè 
öüîãî âèäó (äî 3 åêç íà äîáó íà 100 ì ñ³òêè) áóëè â îñ³íí³é ïåð³îä, êîëè 
êàëêàí ï³äõîäèòü äî îñòðîâà äëÿ íàãóëó. Â öåé æå ïåð³îä ðîêó áóëè çàðå-
ºñòðîâàí³ ³ ìàêñèìàëüí³ óëîâè ñêàò³â — ìîðñüêî¿ ëèñèö³ (5–7 åêç/äîáà) 
³ ìîðñüêîãî êîòà (4–5 åêç/äîáà). 

Ñêîðïåíó äëÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ ðàí³øå ââà-
æàëè âèäîì, ùî ð³äêî çóñòð³÷àºòüñÿ [4]. Öå ö³ëêîì ñïðàâåäëèâî, çâà-
æàþ÷è íà òå, ùî ñõèë ìîðñüêîãî äíà íàé÷àñò³øå ïðåäñòàâëåíèé ï³ùà-
íî-÷åðåïàøêîâèìè ´ðóíòàìè. Íà òàêèõ ïîð³âíÿíî âèð³âíÿíèõ ´ðóíòàõ 
ñêîðïåí³ ñêëàäí³øå çàëèøàòèñÿ íåïîì³òíîþ äëÿ ñâî¿õ æåðòâ. Óñêëàä-
íåííÿ ïðîñòîðîâî¿ êîíô³ãóðàö³¿ ìîðñüêîãî äíà, íàÿâí³ñòü ÷èñëåííèõ 
ñõîâèù íà êàì’ÿíèñòèõ ñóáñòðàòàõ á³ëÿ î. Çì³¿íîãî ñïðèÿº á³ëüø ïî-
âí³é ðåàë³çàö³¿ âèäîñïåöèô³÷íî¿ ïîâåä³íêè ñêîðïåíè ³, ÿê íàñë³äîê, ð³ç-
êîìó ðîñòó ÷èñåëüíîñò³. Á³ëÿ óçáåðåææÿ Êðèìó â àíàëîã³÷íèõ óìîâàõ 
ñêîðïåíà — îäèí ³ç íàéá³ëüø ÷èñåëüíèõ âèä³â [19, 24]. 

Â ïåëàã³àë³ (ãëèáèíè 20–40 ì) ò³ëüêè øïðîò óòâîðþâàâ ù³ëüí³ ñêóï-
÷åííÿ ïðîòÿãîì âåñíÿíî-ë³òíüîãî ïåð³îäó (300–1500 êã íà ãîäèíó 
òðàëåííÿ). ßê ïðèëîâ íåð³äêî çóñòð³÷àâñÿ ìåðëàíã (1,5–5 êã/ãîäèíà). 
Ó ÷åðâ í³ — ëèïí³ â óëîâàõ îäèíè÷íî çóñòð³÷àëèñÿ ïóçàíîê ³ àòåðèíà. 
Îêðåì³ îñîáèíè àí÷îóñà, ëóôàðÿ ³ ñòàâðèäè ïîòðàïëÿëè â òðàë â ñåðï-
í³ ³ âåðåñí³. Ð³äêî â òðàë³ çíàõîäèëè äîííèõ ³ ïðèäîííèõ ðèá: êàòðàíà, 
ñêîðïåíó, áè÷êà-êðóãëÿêà, áè÷êà ÷îðíîãî, êàëêàíà ÷îðíîìîðñüêîãî. 
²íîä³ ñåðåä ãðóäîê âîäîðîñòåé ó òðàëîâèõ óëîâàõ çíàõîäèëè ìîðñüêó ãî-
ëêó ïóõëîùîêó ³ ìîðñüêîãî êîíèêà (äîäàòîê 5). 
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Âèëîâëåí³ â àêâàòîð³¿ î. Çì³¿íîãî ðèáè â³äíîñÿòüñÿ äî ï’ÿòè åêîëîã³÷-
íèõ ³ çîîãåîãðàô³÷íèõ ãðóï. Îñíîâó ³õò³îôàóíè öüîãî ðàéîíó óòâîðþþòü 
ñóáòðîï³÷íî-òðîï³÷í³ ðèáè — 31 âèä, ùî ñòàíîâèòü 63,3 % çàãàëüíî¿ ê³-
ëüêîñò³ âèÿâëåíèõ âèä³â (òàáë. 4.6.3). Ãðóïè áîðåàëüíî-àòëàíòè÷íèõ ³ 
Ïîíòî-Êàñï³éñüêèõ ðåë³êò³â ïðèáåðåæíèõ âîä îñòðîâà ïðåäñòàâëåí³ 
íàáàãàòî ìåíøîþ ê³ëüê³ñòþ âèä³â — 16,3 é 12,3 %, â³äïîâ³äíî. 

Òàáëèöÿ 4.6.3 

Åêîëîãî-çîîãåîãðàô³÷íà õàðàêòåðèñòèêà ÷îðíîìîðñüêî¿ ³õò³îôàóíè

Åêîëîã³÷í³ ³ çîîãåî-
ãðàô³÷í³ ãðóïè

×îðíå ìîðå. 
Î. Í. Ñâºòî-

â³äîâ 
[28], Ò. Ñ. 

Ðàññ [24, 25]

Ï³âäåí-
íèé áåðåã 

Êðèìó 
[30]

Äóíàé-Äí³ñò-
ðîâñüêå ìåæè-

ð³÷÷ÿ. 
Â. Ñ. ×åïóðíîâ 

[36]

Î. Çì³¿íèé 
(íàø³ äàí³)

Ê³ëü-
ê³ñòü 
âèä³â

%
Ê³ëü-
ê³ñòü 
âèä³â

%
Ê³ëü-
ê³ñòü 
âèä³â

%
Ê³ëü-
ê³ñòü 
âèä³â

%

Ñåðåäçåìíîìîðñüê³ 
³ìì³ãðàíòè

126 63,0 87 71,3 51 45,0 31 63,3

Áîðåàëüíî-àòëàí-
òè÷í³ ðåë³êòè

13 6,5 12 9,9 8 7,0 8 16,3

Ñîëîíîâàòîâîäí³ 
âèäè

22 11,0 11 9,0 18 15,0 6 12,3

Ïðîõ³äí³ ³ íàï³â-
ïðîõ³äí³ âèäè

25 12,5 9 7,4 – – 3 6,1

Âèäè-³íòðîäóöåíòè – – 1 – – – 1 2,0
Ïð³ñíîâîäí³ âèäè 14 7,0 2 1,6 37 33,0 – –
Óñüîãî âèä³â 200 100 122 100 114 100 49 100

Äëÿ ×îðíîãî ìîðÿ â³äîìî áëèçüêî 200 âèä³â ³ ï³äâèä³â ðèá, ç ÿêèõ 
126 âèä³â º ïðåäñòàâíèêàìè ñåðåäçåìíîìîðñüêîãî äåðèâàòó [24, 28], 87 
³ç íèõ âèÿâëåí³ á³ëÿ ï³âäåííîãî áåðåãà Êðèìñüêîãî ï³âîñòðîâà [30]. Çà 
äàíèìè Â. Ñ. ×åïóðíîâà [36], íà ìîðñüê³é ä³ëÿíö³ Äóíàé-Äí³ñòðîâñü-
êîãî ìåæèð³÷÷ÿ áóâ âèÿâëåíèé 51 âèä ñåðåäçåìíîìîðñüêèõ ³ìì³ãðàí-
ò³â. Áîðåàëüíî-àòëàíòè÷í³ ðèáè ³ ïîíòè÷í³ ðåë³êòè ïðåäñòàâëåí³ íåâå-
ëèêîþ ê³ëüê³ñòþ âèä³â, â³äïîâ³äíî â ×îðíîìó ìîð³ — 13 ³ 22 âèäè, â 
Äóíàé-Äí³ñòðîâñüêîìó ìåæèð³÷÷³ — 8 ³ 18 âèä³â, á³ëÿ ï³âäåííîãî áåðåãà 
Êðèìó — 12 ³ 11 âèä³â. Òàêèì ÷èíîì, â àêâàòîð³¿ î. Çì³¿íîãî íàéá³ëüø 
ïîâíî ïðåäñòàâëåíà ãðóïà áîðåàëüíî-àòëàíòè÷íèõ ðåë³êò³â — 8 ç 13 âè-
ä³â, âèÿâëåíèõ ó ×îðíîìó ìîð³. Ê³ëüê³ñòü âèä³â ñåðåäçåìíîìîðñüêèõ 
³ìì³ãðàíò³â ³ ïðåäñòàâíèê³â ñîëîíóâàòèõ âîä â ðàéîí³ îñòðîâà â ÷îòèðè 
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ðàçè ìåíøà, í³æ ê³ëüê³ñòü öèõ âèä³â â ×îðíîìó ìîð³ (31 ³ç 126 âèä³â ³ 6 ³ç 
22 âèä³â, â³äïîâ³äíî). Á³ëÿ îñòðîâà âèëîâëåíî 9 âèä³â ðèá, ùî íàëåæàòü 
äî íàéá³ëüø äðåâíüî¿ ãðóïè — ôàóíè Òåòèñà (äîäàòîê 5) [24, 25]. 

Äî äîäàòêó 5 íå âêëþ÷åí³ ïðåäñòàâíèêè ïð³ñíîâîäíî¿ ³õò³îôàóíè — 
ñîì çâè÷àéíèé Silurus glanis Linnaeus, 1758, â’þí çâè÷àéíèé Misgurnus 
fossilis (Linnaeus, 1758) ³ ïëîñêèðêà Rutilus rutilus (Linnaeus, 1758), âè-
ÿâëåí³ á³ëÿ îñòðîâà â êâ³òí³ 2006 ð. Ñîì (çàãàëüíà äîâæèíà 38,0 ñì) ³ 
â’þí (çàãàëüíà äîâæèíà 21,5 ñì) áåç çîâí³øí³õ óøêîäæåíü çíàéäåí³ â 
øòîðìîâèõ âèêèäàõ. Âîäíî÷àñ ó øëóíêàõ òðüîõ åêçåìïëÿð³â êàòðàíà, 
âèëîâëåíèõ á³ëÿ îñòðîâà â ðåçóëüòàò³ ñ³òêîâîãî ëîâó, âèÿâëåí³ ïðàêòè÷-
íî íåïåðåòðàâëåí³ òðè åêçåìïëÿðè â’þíà (äîâæèíà 18,7–23,4 ñì) ³ îäèí 
åêçåìïëÿð ïëîñêèðêè (çàãàëüíà äîâæèíà 12,5 ñì). 

Ñïîðàäè÷íà ïîÿâà ïð³ñíîâîäíèõ âèä³â ðèá â àêâàòîð³¿ îñòðîâà â êâ³-
ò í³ 2006 ð. ïîâ’ÿçàíà ç ðîçïð³ñíåííÿì ìîðñüêèõ âîä öüîãî ðàéîíó ï³ä 
÷àñ âåñíÿíî¿ ïîâåí³, êîëè âåëè÷èíè ñîëîíîñò³ âîäè ïåðåáóâàëè â ìåæàõ 
6,4–12,3 ‰. Â ïåð³îä äîñë³äæåíü â àêâàòîð³¿ îñòðîâà âèÿâëåíî ïîíàä 30 
åêçåìïëÿð³â ìîðñüêîãî êîíèêà ÷îðíîìîðñüêîãî, 2 åêçåìïëÿðè óìáð³íè 
ñâ³òëî¿, 1 åêçåìïëÿð á³ëóãè. Ö³ âèäè ðèá º ð³äêèìè äëÿ ×îðíîãî ìîðÿ ³ 
çàíåñåí³ äî ×åðâîíî¿ êíèãè Óêðà¿íè (òàáë. 4.6.4). 

Ç âèëîâëåíèõ â àêâàòîð³¿ îñòðîâà ðèá 17 âèä³â âêëþ÷åí³ äî ×åðâîíî¿ 
êíèãè ×îðíîãî ìîðÿ; 7 âèä³â îõîðîíÿþòüñÿ ç 1979 ð. Áåðíñüêîþ êîí-
âåí ö³ºþ ç îõîðîíè äèêî¿ ôëîðè ³ ôàóíè; 13 âèä³â çàíåñåíî äî ñïèñê³â 
ïðîòîêîëó ïðî çáåðåæåííÿ á³îð³çíîìàí³òòÿ, ïåðåäáà÷åíîãî Áóõàðåñòñü-
êîþ êîíâåíö³¿ 1992 ð. Ôîòîãðàô³¿ âèä³â, ÿêèõ çàíåñåíî â ×åðâîí³ êíèãè 
Óêðà¿íè ³ ×îðíîãî ìîðÿ, íàâåäåíî â äîäàòêó 6. 

Áëèçüêî ïîëîâèíè âèä³â, ùî îõîðîíÿþòüñÿ, º ð³äêèìè äëÿ ï³âí³÷íî-
çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ, ùî ïåâíîþ ì³ðîþ óñêëàäíþº ìîæëè-
â³ñòü ¿õ âèÿâëåííÿ. Äëÿ àêâàòîð³¿ îñòðîâà â ïåðøó ÷åðãó öå ñòîñóºòüñÿ 
îñåòðîâèõ ðèá. Â íåçíà÷íèõ ê³ëüêîñòÿõ â öüîìó ðàéîí³ çóñòð³÷àþòüñÿ 
òàêîæ ìîðñüê³ ãîëêè ³ ìîðñüêèé êîíèê ºâðîïåéñüêèé. Ð³äê³ñíèìè âè-
äàìè â ïðèáåðåæíèõ âîäàõ îñòðîâà º ìîðñüêèé äðàêîí ³ ñìàðèäà çâè-
÷àéíà. Ïðîòÿãîì 5 ðîê³â äîñë³äæåíü áóëî âèëîâëåíî âñüîãî 4 åêçåìï-
ëÿðè ìîðñüêîãî äðàêîíà ³ 1 åêçåìïëÿð ñìàðèäè. 

²íø³ âèäè — ñàðãàí ÷îðíîìîðñüêèé, áàðàáóëÿ ÷îðíîìîðñüêà, ç³ðêî-
ãëÿä çâè÷àéíèé, áè÷îê-æàáîãîëîâèé, áè÷îê-öóöèê ³ ìîðñüêèé ÿçèê — 
çà íàøèìè ñïîñòåðåæåííÿìè, äëÿ àêâàòîð³¿ îñòðîâà º çâè÷àéíèìè âè-
äàìè. Ñîáà÷êó-ñô³íêñà ³ ñêîðïåíó ìîæíà â³äíåñòè äî ìàñîâèõ âèä³â. Çà 
óñíèì ïîâ³äîìëåííÿì ìîëîäøîãî íàóêîâîãî ñï³âðîá³òíèêà Î. Ï. Êóðà-
ê³íà, ó ñåðïí³ 2005 ð. íà â³äñòàí³ 200–300 ì â³ä áåðåãîâî¿ ë³í³¿ îñòðîâà 
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ï³ä âîäîþ áóëè ïîì³÷åí³ â³äíîñíî âåëèê³ çãðà¿ (äî 100 åêç.) ïåëàìèäè 
Sarda sarda (Bloch, 1793), îäíàê ó íàøèõ óëîâàõ öåé âèä íå çóñòð³÷àâñÿ. 

 Òàáëèöÿ 4.6.4 

Âèäè ðèá, ùî îõîðîíÿþòüñÿ, âèÿâëåí³ â àêâàòîð³¿ î. Çì³¿íîãî 

¹ Âèä ðèáè ×ÊÓ ×Ê×Ì ÁÊ ÁÕÊ

1 Á³ëóãà ÷îðíîìîðñüêà + + – +
2 Ñåâðþãà – + + +
3 Ñàðãàí ÷îðíîìîðñüêèé – + – +
4 Òðóáêîðîò ñð³áëÿñòèé – + – +
5 Ìîðñüêà ³ãëèöÿ ïóõëîùîêà ÷îðíîìîðñüêà – – + –
6 Ìîðñüêà ³ãëèöÿ òîíêîðèëà – + – +
7 Ìîðñüêèé êîíèê ºâðîïåéñüêèé + + + +
8 Ñêîðïåíà ÷îðíîìîðñüêà – + – +
9 Ëóôàð ñòðèáàþ÷èé – – – +

10 Ñìàðèäà çâè÷àéíà – + – +
11 Óìáðiíà ñâiåëà + – + –
12 Áàðàáóëÿ âóñàòà ÷îðíîìîðñüêà – + – +
13 Çåëåíóøêà ïëÿìèñòà – + – –
14 Ìîðñüêèé äðàêîí âåëèêèé – + – –
15 Çiðêîãëÿä ºâðîïåéñüêèé – + – –
16 Ìîðñüêèé ñîáà÷êà çâè÷àéíèé – – + –
17 Ìîðñüêèé ñîáà÷êà-ñô³íêñ – + – +
18 Áè÷îê-àô³ÿ – – – +
19 Áè÷îê ÷îðíèé – – + –
20 Áè÷îê-æàáîãîëîâèé – + – +
21 Áè÷îê-ðàòàí çâè÷àéíèé – + – –
22 Áè÷îê-öóöèê – + + –
23 Ìîðñüêèé ÿçèê – + – –

Ïðèì³òêè: ×ÊÓ — ×åðâîíà êíèãà Óêðà¿íè; ×Ê×Ì — ×åðâîíà êíèãà ×îðíî-
ãî ìîðÿ; ÁÊ — ñïèñîê âèä³â ðèá ïðîòîêîëó Áåðíñüêî¿ êîíâåíö³¿ ïðî îõîðîíó 
äèêî¿ ôëîðè é ôàóíè, à òàêîæ ïðèðîäíîãî ñåðåäîâèùà ïåðåáóâàííÿ â ªâðîï³; 
ÁÕÊ — ñïèñîê âèä³â ïðîòîêîëó Áóõàðåñòñüêî¿ êîíâåíö³¿. 

4.6.3. Âèñíîâêè 

Îñíîâó ³õò³îôàóíè ×îðíîãî ìîðÿ ñêëàäàþòü âëàñíå ìîðñüê³ âèäè, 
ùî ïðîíèêëè ñþäè ³ç Ñåðåäçåìíîãî ìîðÿ, — óñüîãî 139 âèä³â [24, 25, 
28]. Ïðîñòîðîâèé ðîçïîä³ë ¿õ âèçíà÷àºòüñÿ êîíñòåëÿö³ºþ ä³¿ ³ ð³âíåì 
åêîëîã³÷íèõ ÷èííèê³â. ßêùî, íàïðèêëàä, á³ëÿ ï³âäåííî-çàõ³äíîãî óç-
áåðåææÿ Êðèìó ð³çíîìàí³òí³ñòü âèäîâîãî íàñåëåííÿ ðèá ïîâ’ÿçóþòü ç 
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ìåíøèìè ì³æñåçîííèìè êîëèâàííÿìè òåìïåðàòóðè, ñîëîíîñò³, íàÿâ-
í³ñòþ ìåðèä³îíàëüíèõ òå÷³é, òî â ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ìîðÿ ñâîº-
ð³äí³ñòü ñêëàäó ³õò³îôàóíè âèçíà÷àºòüñÿ ðîçïð³ñíþþ÷îþ ä³ºþ âåëèêèõ 
ð³ê. Öå, íà äóìêó ². ². Ïóçàíîâà [23], ïîðÿä ³ç ìåäèòåððàí³çàö³ºþ ³õò³î-
ôàóíè ×îðíîãî ìîðÿ, ÿêà ùå ïðîäîâæóºòüñÿ [2, 23, 24], ñïðèÿº “ïîíòè-
çàö³¿” ×îðíîãî ìîðÿ (ïîÿâà, íàïðèêëàä, â éîãî ï³âí³÷íî-çàõ³äí³é ÷àñ-
òèí³ ïð³ñíîâîäíîãî áè÷êà áðàóíåðà Benthophiloides brauneri Beling, Iljin, 
1927). Â òåïåð³øí³é ÷àñ äàíèé ïðîöåñ íàáóâààº ³ çâîðîòíüîãî íàïðÿìêó: 
âñåëåííÿ â ïð³ñíîâîäí³ âîäîéìè (íàïðèêëàä, îçåðà Êóãóðëóé ³ ßëïóã) 
ìîðñüêèõ âèä³â (çîêðåìà, áè÷êà-êðóãëÿêà), ÿê³ óòâîðþþòü òàì ñò³éê³ 
(ùî ðîçìíîæóþòüñÿ) óãðóïîâàííÿ. Ç ðîçïð³ñíåíèìè ïîâåðõíåâèìè âî-
äàìè äåÿê³ ñîëîíîâàòîâîäí³ âèäè Ïðèäóíàéñüêîãî óçìîð’ÿ, íàïðèêëàä 
ïóãîëîâêà ç³ð÷àñòà, äîñÿãàº î. Çì³¿íîãî, äå âèÿâëåíà íàìè â òðàëîâèõ 
óëîâàõ (ãëèáèíà ~30 ì). 

²íôîðìàö³ÿ ïðî âèäîâèé ñêëàä ³õò³îôàóíè Ïðèäóíàéñüêîãî óçìîð’ÿ 
(â³ä ãèðëîâî¿ çîíè äî ìèñó Áóðíàñ) ïåðåâàæíî îñíîâàíà íà äàíèõ, 
îòðèìàíèõ íà ï³äñòàâ³ óëîâ³â ñòàâíèõ íåâîä³â, ùî âèñòàâëÿþòü ó ñìóç³ 
1,5–2 êì â³ä áåðåãà. Â ìåæàõ âåëèêî¿ àêâàòîð³¿ óçìîð’ÿ ç â³äíîñíî îä-
íîìàí³òíèìè ñóáñòðàòàìè (ãëèíèñò³ àáî ï³ùàíî-÷åðåïàøíèêîâ³ ìóëè) 
çóñòð³÷àºòüñÿ (áåç âðàõóâàííÿ ïð³ñíîâîäíèõ âèä³â) äî 81 âèäó ðèá: ñî-
ëîíîâàòîâîäíèõ — 9 ³ ìîðñüêèõ — 72. Ïðèáåðåæíà çîíà î. Çì³¿íîãî çà 
ïëîùåþ íåçð³âíÿííî ìåíøà àêâàòîð³¿ Ïðèäóíàéñüêîãî óçìîð’ÿ. Â òîé 
æå ÷àñ âèëîâëåí³ àáî âèÿâëåí³ íàìè ïîáëèçó îñòðîâà ðèáè ñòàíîâëÿòü 
68 % â³ä ÷èñëà ìîðñüêèõ âèä³â, ùî æèâóòü â öüîìó ðàéîí³ ×îðíîãî ìîðÿ 
(ïðèáëèçíî 60 % â³ä óñ³õ ìîðñüêèõ âèä³â ðèá, çàðåºñòðîâàíèõ â éîãî ï³â-
í³÷íî-çàõ³äí³é ÷àñòèí³) [4, 31–33]. Â³äîìà çàëåæí³ñòü “âèäè–ïëîùà”, 
âèðàæåíà ÷åðåç ³íäåêñ êîíöåíòðàö³¿ âèäîâîãî áàãàòñòâà [1], ñâ³ä÷èòü ïðî 
âèñîêó ôàóí³ñòè÷íó íàñè÷åí³ñòü àêâàòîð³¿ îñòðîâà. Îäíèì ³ç ïîÿñíåíü 
òàêîãî âèñîêîãî âèäîâîãî áàãàòñòâà íà íåâåëèê³é çà ïëîùåþ ä³ëÿí ö³ 
ìîæå ñëóãóâàòè ñòðóêòóðíà íåîäíîð³äí³ñòü ñóáñòðàò³â ³ ìîçà¿÷í³ñòü ¿õ-
íüîãî ðîçïîä³ëó. Ñêëàäíå ñïîëó÷åííÿ ð³çíèõ ñóáñòðàò³â, ñòâîðåíà íèìè 
íåîäíîð³äí³ñòü ñåðåäîâèùà íàé÷àñò³øå ðîçãëÿäàþòüñÿ ÿê ãîëîâíà óìî-
âà ñï³â³ñíóâàííÿ êîíêóðóþ÷èõ âèä³â. Â óìîâàõ ïîä³ëó ì³ñöåïåðåáóâàíü 
ó ñï³âòîâàðèñòâàõ, ùî ôîðìóþòüñÿ íà ¿õ îñíîâ³, âèÿâëåíî ñâîºð³äí³ñòü 
ðèñ ïîâåä³íêè ÿê îêðåìèõ âèä³â, òàê ³ ñï³âòîâàðèñòâà â ö³ëîìó [18]. Íà 
ãàëüêîâèõ ´ðóíòàõ äî 91 % áè÷ê³â ïåðåáóâàþòü ó íåðóõîìîìó ñòàí³ íà 
â³äêðèòîìó ïðîñòîð³, òîä³ ÿê äî 25 % ñîáà÷îê ïðîâîäÿòü â óêðèòò³ [31, 
32]. Íà â³äêðèòîìó ì³ñö³ íà â³äì³íó â³ä áè÷ê³â, ñîáà÷êè á³ëüøó ÷àñòèíó 
÷àñó àêòèâíî ðóõàþòüñÿ. 
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Çíà÷íà á³ëüø³ñòü ðèá (75 %) â ïðèáåðåæí³é çîí³ îñòðîâà â³äíîñèòüñÿ 
äî äåìåðñàëüíèõ âèä³â [11]. Îñòàíí³ îñâîþþòü ïåðåâàæíî 15–20-ñàí-
òèìåòðîâèé (íà ãàëå÷íèêàõ) ïðèäîííèé øàð âîäè: íàïðèêëàä, áè÷êè 
ñîáà÷êè ïðàêòè÷íî ïîñò³éíî ïåðåáóâàþòü â ò³ñíîìó êîíòàêò³ ç ñóáñòðà-
òîì, ïåðåì³ùåííÿ çåëåíóøîê ïîâ’ÿçàí³ ç âåðõíüîþ çîíîþ öüîãî øàðó. 
Â ö³ëîìó, ÷àñòêà ðèá — ìåøêàíö³â ìîðñüêîãî äíà â ïðèáåðåæí³é çîí³ 
îñòðîâà — â³ääçåðêàëþº ³ñíóþ÷å â Ïðèäóíàéñüêîìó óçìîð’¿ ñï³ââ³äíî-
øåííÿ ì³æ ïåëàã³÷íèìè ³ äîííèìè ìîðñüêèìè âèäàìè ðèá (16 ³ 56 âè-
ä³â, â³äïîâ³äíî) [3, 36]. 

Áè÷êà-êðóãëÿêà ìîæíà â³äíåñòè äî ãðóïè åâð³åäàô³÷íèõ âèä³â. Éîãî 
ìîæíà çóñòð³òè ÿê íà ï³ùàíî-ìóëèñòèõ ´ðóíòàõ, òàê ³ íà êàì’ÿíèñòîìó 
ñóáñòðàò³ [32]. Â Àçîâñüêîìó ìîð³ íà ï³ùàíîìó ´ðóíò³ öåé âèä óòâîðþº 
ïðîìèñëîâ³ êîíöåíòðàö³¿. Ââàæàºòüñÿ [32], ùî áè÷îê-êðóãëÿê çàçâè÷àé 
ìåøêàº â çîí³ ïðîäóêòèâíîãî ÷åðåïàøíèêà íà ïîì³ðíî òâåðäîìó ´ðóíò³. 
Â ïðèáåðåæí³é çîí³ î. Çì³¿íîãî ç òðüîõ ð³çíîâèä³â êàì’ÿíèñòèõ ñóáñòðà-
ò³â öåé âèä â³ääàâàâ ïåðåâàãó âàëóíàì ³ ìàéæå íå çóñòð³÷àºòüñÿ íà ï³ùà-
íîìó ´ðóíò³ ³ç ïðîäóêòèâíèì ÷åðåïàøíèêîì (7,4 % â³ä âñ³º¿ ÷èñåëüíîñò³ 
âèäó). Â ïð³ñíîâîäíèõ ³ îë³ãîãàëèííèõ âîäîéìàõ, ÿê³ îñâîþº áè÷îê-êðó-
ãëÿê, îñòàíí³é ÷àñò³øå çóñòð³÷àºòüñÿ íà ä³ëÿíêàõ äíà, äå º íàñèï êàìåí³â. 
²íøèé âèä, áè÷îê æàáîãîëîâèé, ÷àñòî çóñòð³÷àºòüñÿ íà ä³ëÿíêàõ ´ðóíòó 
ç ì³ä³éíèì ÷åðåïàøíèêîì. Ïðè öüîìó ìàêñèìàëüíî¿ ÷èñåëüíîñò³ â³í 
äîñÿãàº íà öüîìó ñóáñòðàò³ â ïðèñóòíîñò³ êàì’ÿíèñòîãî ´ðóíòó (âàëóíè). 

Ñêîðïåíà äëÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ ââàæàºòüñÿ 
âèäîì, ùî ð³äêî çóñòð³÷àºòüñÿ. Óñêëàäíåííÿ ïðîñòîðîâî¿ êîíô³ãóðàö³¿ 
ìîðñüêîãî äíà çà ðàõóíîê íåîäíîð³äíîñò³ êàì’ÿíèñòèõ ñóáñòðàò³â á³ëÿ 
î. Çì³¿íîãî ó ñïîëó÷åíí³ ç ïîòóæíèì ì³ä³éíèì á³îöåíîçîì (ì³ä³éíèé 
÷åðåïàøíèê) ñïðèÿº ð³çêîìó çðîñòàííþ ÷èñåëüíîñò³ ñêîðïåíè â ïðè-
áåðåæí³é çîí³ îñòðîâà. Á³ëÿ óçáåðåææÿ Êðèìó â àíàëîã³÷íèõ óìîâàõ 
ñêîðïåíà — îäèí ³ç íàéá³ëüø ìàñîâèõ âèä³â. 

Íà ï³äñòàâ³ îòðèìàíèõ äàíèõ ìîæíà çðîáèòè âèñíîâîê, ùî ð³çíî-
ìàí³òí³ñòü ´ðóíò³â ³ ñóáñòðàò³â â ïðèáåðåæí³é çîí³ î. Çì³¿íîãî âèçíà÷àº 
ñêëàäíó ñòðóêòóðó ³ñíóþ÷îãî òóò ³õò³îöåíîçó. Äîì³íóþ÷å ïîëîæåííÿ â 
öüîìó ñï³âòîâàðèñòâ³ ðèá çàéìàþòü äåìåðñàëüí³ âèäè. ¯õíº ïîäàëüøå 
âèâ÷åííÿ, îñîáëèâî ç âèêîðèñòàííÿì ëåãêîâîäîëàçíîãî îáëàäíàííÿ, 
â³äêðèâàº øèðîê³ ïåðñïåêòèâè äëÿ ç’ÿñóâàííÿ ìåõàí³çì³â ðîçïîä³ëó âè-
ä³â â ïðèáåðåæí³é çîí³ îñòðîâà ³ â ö³ëîìó íà øåëüô³ ï³âí³÷íî-çàõ³äíî¿ 
÷àñòèíè ×îðíîãî ìîðÿ. 

Ï’ÿòèð³÷íèé ïåð³îä äîñë³äæåíü ç âèêîðèñòàííÿì ð³çíèõ àêòèâíèõ ³ 
ïàñèâíèõ çíàðÿäü ëîâó ïðè çáîð³ ³õò³îëîã³÷íîãî ìàòåð³àëó, à òàêîæ ïðî-
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âåäåííÿ ï³äâîäíèõ ñïîñòåðåæåíü â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî ìîæå 
ñâ³ä÷èòè ïðî òå, ùî âèâ÷åí³ñòü âèäîâî¿ ñòðóêòóðè ³õò³îöåíîçó ö³º¿ àêâà-
òîð³¿ â äàíèé ÷àñ äîñòàòíüî âèñîêà. Ïîäàëüøèé íàïðÿìîê äîñë³äæåíü 
³õò³îôàóíè ïðèáåðåæíèõ âîä îñòðîâà ïîâèíåí áóòè àêöåíòîâàíèé íà 
âèâ÷åíí³ äèíàì³êè ðîçïîä³ëó ³ ÷èñåëüíîñò³ äåìåðñàëüíèõ âèä³â ðèá. 

Ïðèáåðåæí³ âîäè á³ëÿ î. Çì³¿íîãî â ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíî-
ãî ìîðÿ º óí³êàëüíèì ïðèðîäíèì êîìïëåêñîì, ó ÿêîìó æèâå ³ ðîçìíî-
æóºòüñÿ áàãàòî âèä³â ðèá. Ç îãëÿäó íà òå, ùî ìîðñüê³ á³îöåíîçè îñòðîâà 
äîñèòü óðàçëèâ³, âàæëèâî îáìåæèòè âñ³ âèäè ãîñïîäàðñüêî¿ ä³ÿëüíîñò³ â 
ðàä³óñ³ íå ìåíø í³æ 7,5 êì â³ä áåðåãîâî¿ ñìóãè îñòðîâà. 

Íà çàê³í÷åííÿ ìîæíà ñôîðìóëüîâàòè íàñòóïí³ âèñíîâêè: 
1. Ïðîòÿãîì ï’ÿòè ðîê³â äîñë³äæåíü â àêâàòîð³¿ î. Çì³¿íîãî íàìè âè-

ÿâëåíî 49 âèä³â ðèá, ùî íàëåæàòü äî 12 ðÿä³â, 29 ðîäèí ³ 40 ðîä³â. Íàé-
á³ëüøå ÷èñëî òàêñîí³â âêëþ÷àº ðÿä îêóíåïîä³áíèõ Perciformes (13 ðî-
äèí, 20 ðîä³â ³ 26 âèä³â). 

2. Â àêâàòîð³¿ î. Çì³¿íîãî âèÿâëåí³ ïðåäñòàâíèêè ï’ÿòè åêîëîã³÷íèõ 
³ çîîãåîãðàô³÷íèõ ãðóï ðèá. Ç íèõ íàéá³ëüø ïîâíî ïðåäñòàâëåíà ãðóïà 
áîðåàëüíî-àòëàíòè÷íèõ ðåë³êò³â — 8 ç 13 âèä³â, âèÿâëåíèõ ó ×îðíîìó 
ìîð³. Ñåðåäçåìíîìîðñüêèõ ³ìì³ãðàíò³â ³ ñîëîíîâàòîâîäíèõ âèä³â â³ä-
íîñíî ìåíøå — 31 ç 126 âèä³â ³ 6 ç 22 âèä³â, â³äïîâ³äíî. 

3. Ïåðåâàæíó á³ëüø³ñòü âèä³â (75 %) á³ëÿ îñòðîâà ïðåäñòàâëÿþòü äå-
ìåðñàëüí³ ðèáè. Äîì³íóþ÷èìè äîííèìè âèäàìè, ùî æèâóòü ó ïðèáåðåæ-
í³é çîí³ îñòðîâà, º áè÷îê-êðóãëÿê, ìîðñüêèé ìèíü, ñîáà÷êà çâè÷àéíèé, 
ñêîðïåíà ÷îðíîìîðñüêà. Íà êàì’ÿíèñòîìó ñóáñòðàò³ ïåðåâàæàþòü áè-
÷îê-êðóãëÿê, ìîðñüêèé ìèíü ³ ñîáà÷êà çâè÷àéíèé. Íà ÷åðåïàøêîâî-ï³-
ùàíîìó ´ðóíò³ ç ì³ä³éíèì ÷åðåïàøíèêîì äîì³íóº ñêîðïåíà. 

4. Îñíîâíèì âèäîì ó òðàëîâèõ óëîâàõ â ðàéîí³ î. Çì³¿íîãî áóâ øïðîò 
(äî 1500 êã/ãîäèíà), ìàñà ÿêîãî ñòàíîâèëà 99 % â³ä çàãàëüíî¿ âåëè÷èíè 
óëîâó. Â ïðèëîâ³ ÷àñòî çóñòð³÷àâñÿ ìåðëàíã (äî 5 êã/ãîäèíà), à òàêîæ ó 
íåâåëèê³é ê³ëüêîñò³ àòåðèíà, ïóçàíîê, ñòàâðèäà ³ ëóôàð. 

5. Â ïðèáåðåæíèõ âîäàõ îñòðîâà âèÿâëåíî 23 ð³äêèõ òà òèõ, ùî îõî-
ðîíþþòüñÿ, âèä³â ðèá. Òðè ç íèõ (ìîðñüêèé êîíèê, á³ëóãà ³ óìáð³íà ñâ³-
òëà) çàíåñåí³ äî ×åðâîíî¿ êíèãè Óêðà¿íè, 17 âèä³â — äî ×åðâîíî¿ êíèãè 
×îðíîãî ìîðÿ, 7 âèä³â — äî ñïèñê³â ïðîòîêîëó Áåðíñüêî¿ êîíâåíö³¿, 13 
âèä³â îõîðîíÿþòüñÿ Áóõàðåñòñüêîþ êîíâåíö³ºþ. 

6. Çíàéäåí³ â ïðèáåðåæíèõ âîäàõ îñòðîâà ñîáà÷êà Çâîí³ì³ðà ³ áè÷îê 
ïàãàíåëÿ º ïåðøèìè çíàõ³äêàìè öèõ âèä³â ó ðàéîí³ Äóíàéñüêîãî óç-
ìîð’ÿ ³ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ, â³äïîâ³äíî. 
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Ðåçþìå 

Îñíîâíà ÷àñòèíà ìîíîãðàô³¿ ïðåäñòàâëÿº ñîáîþ óçàãàëüíåííÿ îòðè-
ìàíèõ íàóêîâöÿìè ÎÍÓ ³ì. ². ². Ìå÷íèêîâà â îñòàíí³ ðîêè äàíèõ ïðî 
îñíîâí³ õàðàêòåðèñòèêè åêîñèñòåìè ïðèáåðåæíèõ âîä î. Çì³¿íîãî. Ãî-
ëîâíà óâàãà ïðèä³ëÿëàñü îö³íêàì ñó÷àñíîãî ñòàíó ïðèáåðåæíîãî á³îöå-
íîçó ³ àá³îòè÷í³é ñêëàäîâ³é åêîñèñòåìè. ßê îñíîâí³ ëàíêè á³îöåíîçó 
ðîçãëÿíóò³ òàê³ ÿê áàêòåð³îïëàíêòîí, ô³òîïëàíêòîí, ìàêðîçîîáåíòîñ, 
³õò³îôàóíà òà âîäîðîñò³-ìàêðîô³òè. Âåëèêà ÷àñòèíà äîñë³äæåíü àá³îòè-
÷íî¿ ñêëàäîâî¿ åêîñèñòåìè áóëà ñôîêóñîâàíà íà âèâ÷åíí³ îñîáëèâîñòåé 
ã³äðîëîã³÷íîãî ³ ã³äðîõ³ì³÷íîãî ðåæèìó ïðèáåðåæíèõ âîä òà óìîâ íàêî-
ïè÷åííÿ ³ îêðåìèõ âëàñòèâîñòåé äîííèõ â³äêëàä³â. 

Åêîñèñòåìà ïðèáåðåæíèõ âîä î. Çì³¿íîãî ç òî÷êè çîðó á³îð³çíîìà-
í³òòÿ º óí³êàëüíîþ ó ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ ×îðíîãî ìîðÿ. Òóò çó-
ñòð³÷àþòüñÿ òàê³ âèäè ã³äðîá³îíò³â, ÿê³ äàâíî âæå çíèêëè ó ïðèáåðåæí³é 
ñìóç³ âçäîâæ ÷îðíîìîðñüêîãî óçáåðåææÿ. Òàêèé ðàéîí çîñåðåäæåííÿ 
á³îð³çíîìàí³òòÿ º äæåðåëîì çáåð³ãàííÿ ³ çáàãà÷åííÿ ãåíîôîíäó ôëîðè 
³ ôàóíè ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ çà óìîâ ïîäàëüøîãî 
îáìåæåííÿ ³ ïîñëàáëåííÿ àíòðîïîãåííîãî òèñêó íà âñþ çîíó ×îðíîãî 
ìîðÿ ì³æ äåëüòîþ Äóíàþ òà î. Çì³¿íèì. 

Â ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü áóëî îòðèìàíî íàñòóïí³ ðåçóëü-
òàòè ³ âèñíîâêè: 

1. Óçàãàëüíåí³ ³ñíóþ÷³ ³ñòîðè÷í³ ìàòåð³àëè ïðî äîíí³ â³äêëàäè ïðèëå-
ãëîãî äî î. Çì³¿íîãî øåëüôó ×îðíîãî ìîðÿ òà îñíîâí³ äæåðåëà ³ øëÿõè 
íàäõîäæåííÿ îñàäîâîãî ìàòåð³àëó. Ïîêàçàíî, ùî â³ê ñó÷àñíèõ â³äêëàä³â 
ñêëàäàº á³ëÿ 10 òèñ. ðð. Îñíîâíèìè äæåðåëàìè îñàäîâîãî ìàòåð³àëó â 
ðàéîí³ î. Çì³¿íîãî º âèíîñ íàíîñ³â ð. Äóíàþ, àáðàç³éí³ óëàìêè ç áåðå-
ã³â îñòðîâà òà á³îëîã³÷í³ ïðîöåñè â ìîðñüêèõ ïðèáåðåæíèõ âîäàõ. Óìîâè 
ôîðìóâàííÿ äîííèõ â³äêëàä³â â ïðèáåðåæíîìó øåëüô³ âèçíà÷àþòüñÿ 
õâèëþâàííÿì ³ òå÷³ÿìè ³ õàðàêòåðèçóþòüñÿ äâîìà ñóêóïíîñòÿìè â³äêëà-
ä³â: ãðóïîþ òîíêîçåðíèñòèõ ôðàêö³é (ìåíøå 0,25 ìì), ÿê³ ãåíåòè÷íî 
ïîâ’ÿçàí³ ç³ ñòîêîì Äóíàþ òà êîíöåíòðóþòü îñíîâíó ÷àñòèíó îðãàí³÷íî-
ãî âóãëåöþ, òà ãðóïîþ êðóïíîçåðíèñòèõ ôðàêö³é, ÿêà õàðàêòåðèçóºòüñÿ 
ïåðåâàæàííÿì êàðáîíàòíîãî ìàòåð³àëó ³ ãåíåòè÷íî ïîâ’ÿçàíà ç ôóíêö³î-
íóâàííÿì ìîðñüêî¿ åêîñèñòåìè. Ðåçóëüòàòè äîñë³äæåíü ì³íåðàëîã³÷íèõ 
õàðàêòåðèñòèê ïîêàçàëè, ùî íàéá³ëüø òèïîâèìè â³äêëàäàìè º ãëèíèñò³ 
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òà êàðáîíàòí³ ìóëè ³ ÷åðåïàøíèêè. Àëå íà ï³äâîäíèõ âèñî÷èíàõ òà â óç-
áåðåæí³é çîí³ ïåðåâàæàº ï³ñîê òà ÷åðåïàøêîâèé äåòðèò. Çà ðåçóëüòàòà-
ìè ãðàíóëîìåòðè÷íîãî àíàë³çó áóëî êëàñèô³êîâàíî îñíîâí³ ë³òîëîã³÷í³ 
òèïè äîííèõ â³äêëàä³â ðàéîíó î. Çì³¿íîãî (÷åðåïàøíèêè, äð³áíîçåðíè-
ñò³ ï³ñêè òà àëåâðî-ïåë³òîâ³ ìóëè) ³ ïðîâåäåíî ¿õ äåòàë³çîâàíå âèâ÷åííÿ 
çà ñåðåäí³ì âì³ñòîì ãðàíóëîìåòðè÷íèõ ôðàêö³é òà ñòóïåíåì ñîðòóâàí-
íÿ. Ïîð³âíÿëüíèé àíàë³ç äîííèõ â³äêëàä³â á³ëÿ î. Çì³¿íîãî òà ðàéîíó óç-
ìîð’ÿ ð. Äóíàþ ïîêàçàâ, ùî ÷åðåïàøíèêè ðàéîíó îñòðîâó ìàþòü á³ëüøó 
ð³çíîìàí³òí³ñòü, º ÷åðåïàøêîâî-äåòðèòîâèìè òà ì³ñòÿòü çíà÷íó ÷àñòèíó 
á³îãåííîãî ìàòåð³àëó. Ï³ùàí³ òà àëåâðèòîâ³ ôðàêö³¿ ñêëàäåí³ â îñíîâíî-
ìó ç êâàðöó, êàðáîíàò³â òà â íåçíà÷íèõ ê³ëüêîñòÿõ ïîëüîâèìè øïàòàìè, 
ñëþäàìè ³ õàëöåäîíîì. Ãëèíèñò³ ôðàêö³¿ ñêëàäåí³ â îñíîâíîìó ç ìîí-
òìîðèëîí³òó òà êàîë³í³òó. Âèâ÷åííÿ ñó÷àñíîãî ïðîöåñó íàêîïè÷åííÿ 
äîííèõ â³äêëàä³â ïîêàçàëî, ùî íà ï³äâîäíèõ ñõèëàõ îñòðîâó äî ãëèáèí 
12–15 ì óëàìêîâèé òà ÷åðåïàøêîâèé ìàòåð³àëè ïðàêòè÷íî íå çàòðèìó-
þòüñÿ ³ çíîñÿòüñÿ íà á³ëüø³ ãëèáèíè. Íàêîïè÷åííÿ îñàäîâîãî ìàòåð³àëó 
ïî÷èíàºòüñÿ ç ãëèáèí á³ëüøèõ 15 ì. Çà äàíèìè åêñïåðèìåíòàëüíèõ ñïî-
ñòåðåæåíü ³ àíàë³ç³â ïîáóäîâàíî ñõåìó ðîçïîâñþäæåííÿ ë³òîëîã³÷íèõ 
òèï³â äîííèõ â³äêëàä³â, àíàë³ç ÿêî¿ äîçâîëÿº çðîáèòè îñíîâíèé âèñíî-
âîê, ùî ñó÷àñí³ äîíí³ â³äêëàäè íà øåëüô³ ×îðíîãî ìîðÿ ïîáëèçó î. Çì³-
¿íîãî ñôîðìîâàí³ â ðåçóëüòàò³ ïðîöåñ³â á³îãåííî¿ ³ òåðèãåííî¿ ñåäèìåí-
òàö³¿, ïðè öüîìó á³îãåíí³ ïðîöåñè ïåðåâàæàþòü. Âïåðøå âèâ÷åíî ñêëàä 
äîííèõ â³äêëàä³â. Ðåçóëüòàòè ïîêàçàëè, ùî ç³ çá³ëüøåííÿì ãëèáèíè äî 
÷åðåïàøêîâîãî ìàòåð³àëó â ð³çíîìó ñòóïåí³ äîì³øóþòüñÿ äð³áíîçåðíè-
ñòèé ï³ñîê, àëåâðèò ³ ïåë³ò. Ñó÷àñí³ äîíí³ â³äêëàäè øåëüôó, ùî ïðèìè-
êàþòü äî î. Çì³¿íîãî, ñôîðìîâàí³ â ðåçóëüòàò³ íàêëàäåííÿ á³îãåííèõ ³ 
òåðèãåííèõ ïðîöåñ³â íàêîïè÷åííÿ â³äêëàä³â. Ïðàêòè÷íî íà âñ³é òåðè-
òîð³¿ ïîë³ãîíà á³îãåíí³ ïðîöåñè ïåðåâàæàþòü, ³ ôîðìóþòüñÿ ö³ëüíî-÷å-
ðåïàøêîâ³ ³ äåòðèòîâ³ ÷åðåïàøíèêè ç ð³çíîþ ê³ëüê³ñòþ äð³áíîï³ùàíîãî, 
ïåë³òîâîãî, ð³äøå — àëåâðèòîâîãî ìàòåð³àëó. 

2. Â ðåçóëüòàò³ ã³äðîëîã³÷íèõ äîñë³äæåíü ìîðñüêèõ ïðèáåðåæíèõ âîä 
á³ëÿ î. Çì³¿íîãî âèÿâëåíî, ùî òàê³ õàðàêòåðèñòèêè, ÿê ð³âåíü ìîðÿ, õâè-
ëþâàííÿ, ïðîçîð³ñòü, òåìïåðàòóðà ³ ñîëîí³ñòü ìàþòü ñåçîííó ³ ì³æð³÷íó 
ì³íëèâ³ñòü, ÿêà îáóìîâëåíà çì³íàìè ïîãîäè (êîðîòêîñòðîêîâ³) ³ êë³ìà-
òó (äîâãîñòðîêîâ³), íà ÿêó íàêëàäàþòüñÿ çì³íè âîäíîãî ñòîêó Äóíàþ. 
Ïîêàçàíî, ùî ð³âåíü ìîðÿ â ðàéîí³ î. Çì³¿íîãî íà ïðîòÿç³ ðîêó çì³íþ-
ºòüñÿ â³ä ìàêñèìàëüíîãî íàâåñí³ (áåðåçåíü–òðàâåíü) äî ì³í³ìàëüíîãî 
âîñåíè — âçèìêó (æîâòåíü–ëþòèé) ç àìïë³òóäîþ ð³÷íîãî êîëèâàííÿ 
46 ñì. Ïîð³âíÿííÿ îòðèìàíèõ àâòîðàìè ðåçóëüòàò³â ç ³ñòîðè÷íèìè äà-
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íèìè ïîêàçàëî, ùî çà îñòàíí³ 50–60 ðð. ñïîñòåð³ãàºòüñÿ çðîñòàííÿ ð³â-
íþ ×îðíîãî ìîðÿ â ðàéîí³ î. Çì³¿íîãî ç òåìïîì á³ëÿ 0,4–0,5 ñì íà ð³ê. 
Îñíîâíîþ õàðàêòåðèñòèêîþ õâèëþâàííÿ ïðèáåðåæíîãî äî î. Çì³¿íîãî 
ðàéîíó ×îðíîãî ìîðÿ º òå, ùî ó 90 % âèïàäê³â âîíî ìàº â³òðîâó ïðè-
ðîäó. Ìàêñèìóìè òàêî¿ õàðàêòåðèñòèêè õâèëþâàííÿ, ÿê âèñîòà õâèëü, 
ñïîñòåð³ãàëèñü â õîëîäíó ÷àñòèíó ðîêó. Ìàêñèìàëüí³ âèñîòè õâèëü (á³ëÿ 
4 ì) áóëè çàðåºñòðîâàí³ 20 ñ³÷íÿ òà 2 ëèïíÿ 2006 ð. Ïðîçîð³ñòü ìîðñüêèõ 
âîä íà ïðîòÿç³ 2004 –2007 ðð. çì³íþâàëàñÿ â ìåæàõ â³ä 1,0 äî 9,5 ì ç ìàê-
ñèìóìàìè âîñåíè òà ì³í³ìóìàìè âë³òêó, òà áóëà îáóìîâëåíà ðîçâèòêîì 
ô³òîïëàíêòîíó òà àäâåêö³ºþ ðîçïð³ñíåíèõ âîä â³ä äóíàéñüêî¿ äåëüòè. 
Ïðè öüîìó áóëî çàðåºñòðîâàíî àíîìàëüí³ çì³íè ïðîçîðîñò³ ó 2006 ð., 
êîëè ïðîçîð³ñòü ìîðñüêî¿ âîäè ç áåðåçíÿ äî ÷åðâíÿ áóëà çíà÷íî íèæ-
÷îþ, à ó ëèïí³ áóëà çíà÷íî âèùîþ ó ïîð³âíÿíí³ ç áàãàòîð³÷íèìè äàíè-
ìè äëÿ öüîãî ðåã³îíó. Òåìïåðàòóðíèé ðåæèì ïîâåðõíåâèõ ìîðñüêèõ âîä 
õàðàêòåðèçóâàâñÿ ÿñêðàâî âèðàæåíèì ñåçîííèì õîäîì ç ìàêñèìóìàìè 
â ÷åðâí³–ñåðïí³ òà ì³í³ìóìàìè â ñ³÷í³–áåðåçí³. Àáñîëþòíèé çà ïåð³îä 
ñïîñòåðåæåíü ìàêñèìóì òåìïåðàòóðè ìîðñüêî¿ âîäè â ðàéîí³ î. Çì³¿íî-
ãî áóâ çàðåºñòðîâàíèé 4 ñåðïíÿ 2005 ð. ³ ñêëàäàâ 28,5 °C, à àáñîëþòíèé 
ì³í³ìóì 0,92 °C — 12 ëþòîãî 2006 ð. Ïîð³âíÿííÿ îòðèìàíèõ àâòîðàìè 
ó 2004 –2007 ðð. ðåçóëüòàò³â ç ³ñòîðè÷íèìè äàíèìè çà 1950 –1993 ðð. 
ñâ³ä÷èòü ïðî íàÿâí³ñòü ñó÷àñíîãî ï³äâèùåííÿ òåìïåðàòóðè ìîðñüêèõ 
ïîâåðõíåâèõ âîä â³ä 2 °C (2004 ð.) äî 4 °C (2005 –2007 ðð.), ùî ìîæå ñâ³ä-
÷èòè ïðî âïëèâ ãëîáàëüíîãî ïîòåïë³ííÿ êë³ìàòó íà çàõ³äíó ÷àñòèíó 
×îðíîãî ìîðÿ. Ñîëîí³ñòü ïðèáåðåæíèõ ìîðñüêèõ âîä á³ëÿ î. Çì³¿íîãî 
õàðàêòåðèçóâàëàñÿ ÿñêðàâèì ñåçîííèì õîäîì ç ìàêñèìóìàìè â æîâòí³ 
òà ì³í³ìóìàìè â êâ³òí³ — òðàâí³. Àáñîëþòíèé ì³í³ìóì ñîëîíîñò³ çà ïå-
ð³îä ñïîñòåðåæåíü 2004 –2007 ðð. ñêëàäàâ 10,4 ‰ ³ áóâ çàðåºñòðîâàíèé 
20 ëèïíÿ 2006 ð., à àáñîëþòíèé ìàêñèìóì 19,1 ‰ — 22 æîâòíÿ 2005 ð. 
Áóëî çàðåºñòðîâàíå ñòàëå çðîñòàííÿ ñîëîíîñò³ ïîâåðõíåâîãî øàðó ïðè-
áåðåæíèõ ìîðñüêèõ âîä çà 2004 –2007 ðð. íà 2–3 ‰, ùî ìîæå áóòè ðå-
çóëüòàòîì çì³í âîäíîãî áàëàíñó ð. Äóíàþ òà/àáî ôëóêòóàö³é ó ñèñòåì³ 
òå÷³é çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ. Â ìîðñüêèõ âîäàõ ó áåçïîñåðåä-
í³é áëèçüêîñò³ äî îñòðîâà (íå á³ëüø ÿê 100 –150 ì â³ä áåðåã³â îñòðîâà) 
çàô³êñîâàíî àíîìàëüíî íèçüê³ çíà÷åííÿ ñîëîíîñò³ ó ïîð³âíÿíí³ ç á³ëüø 
â³ääàëåíèìè ñòàíö³ÿìè ñïîñòåðåæåíü, ùî ñâ³ä÷èòü ïðî âïëèâ ïðèòîêó 
íàêîïè÷åíèõ ó ò³ë³ îñòðîâà ïð³ñíèõ ñëàáîì³íåðàë³çîâàíèõ âîä íà ïðè-
áåðåæíó åêîñèñòåìó. 

3. Ðåçóëüòàòè ñïîñòåðåæåíü çà îñíîâíèìè ã³äðîõ³ì³÷íèìè õàðàêòå-
ðèñòèêàìè ïðèáåðåæíèõ ìîðñüêèõ âîä á³ëÿ î. Çì³¿íîãî ïîêàçàëè, ùî 
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çì³íè çíà÷åíü âîäíåâîãî ïîêàçíèêà è âì³ñòó ðîç÷èíåíîãî êèñíþ ìàþòü 
äîáðå âèðàæåíèé ñåçîííèé õ³ä. Ðîçïîä³ë çíà÷åíü âîäíåâîãî ïîêàçíèêà 
õàðàêòåðèçóâàâñÿ ìàêñèìóìàìè âë³òêó–âîñåíè òà ì³í³ìóìàìè âçèìêó. 
Â ö³ëîìó ñåðåäíüîì³ñÿ÷í³ çíà÷åííÿ âîäíåâîãî ïîêàçíèêà ñï³âïàäàþòü ç 
³ñòîðè÷íèìè äàíèìè äëÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ, àëå 
çà îñòàíí³ 4 ðîêè ñïîñòåðåæåíü â ðàéîí³ î. Çì³¿íîãî ñïîñòåð³ãàâñÿ íåâå-
ëè÷êèé òðåíä çíèæåííÿ çíà÷åíü âîäíåâîãî ïîêàçíèêà. Ñïîñòåðåæåííÿ 
çà êèñíåâèì ðåæèìîì ïðèáåðåæíèõ âîä, ÿêèé â îñíîâíîìó áóâ çàäîâ³-
ëüíèé, äîçâîëèëè ê³ëüêà ðàç³â çàô³êñóâàòè äåô³öèò êèñíþ â 500 ì çîí³ 
îêðóã îñòðîâà, òîáòî â ìîðñüê³é ÷àñòèí³ çàãàëüíîäåðæàâíîãî  çàãàëüíî-
çîîëîã³÷íîãî çàêàçíèêà “Îñòð³â Çì³¿íèé”, ùî ñóïðîâîäæóâàëîñü çà-
ìîðíèìè ÿâèùàìè, ÿê³ ï³äòâåðäæåí³ ðåçóëüòàòàìè ã³äðîá³îëîã³÷íèõ 
ñïîñòåðåæåíü. Ïîì³òíèõ çì³í â çàãàëüí³é êàðòèí³ êèñíåâîãî ðåæèìó 
ïîâåðõíåâèõ âîä á³ëÿ î. Çì³¿íîãî ó ïîð³âíÿí³ ç ³ñòîðè÷íèìè äàíèìè íå 
ñïîñòåð³ãàëîñÿ. Ðåçóëüòàòè äîñë³äæåíü ð³âí³â âì³ñòó á³îãåííèõ ñïîëóê 
ôîñôîðó ³ àçîòó â ìîðñüêèõ âîäàõ á³ëÿ î. Çì³¿íîãî íå âèÿâèëè ïîì³òíîãî 
ñåçîííîãî õîäó, õî÷à ¿õí³ êîíöåíòðàö³¿ çì³íþâàëèñÿ íà ïðîòÿç³ âñüîãî 
ïåð³îäó ñïîñòåðåæåíü íà äåê³ëüêà ïîðÿäê³â. Ïðè öüîìó â³äì³÷åíî çìåí-
øåííÿ ñåðåäí³õ êîíöåíòðàö³é ôîñôàò³â â ðàéîí³ î. Çì³¿íîãî çà îñòàíí³ 
20 ðîê³â â 3–4 ðàçè. Çíà÷í³ êîëèâàííÿ á³îãåííèõ ñïîëóê áóëè ïîâ’ÿçàí³ 
â îñíîâíîìó ç àäâåêö³ºþ ðîçïð³ñíåíèõ âîä â³ä äåëüòè Äóíàþ òà ç ì³ñöå-
âèì çàáðóäíåííÿì àêâàòîð³¿ â³ä àíòðîïîãåííî¿ ä³ÿëüíîñò³ íà îñòðîâ³. 

4. Äåòàëüí³ ðåãóëÿðí³ äîñë³äæåííÿ ìîðñüêîãî á³îöåíîçó á³ëÿ î. Çì³-
¿íîãî äîçâîëèëè îòðèìàòè óí³êàëüí³ ðåçóëüòàòè ïðî ñòàí óãðóïîâàíü 
ô³òîïëàíêòîíó, áàêòåð³îïëàíêòîíó, ìàêðîçîîáåíòîñó òà ³õò³îôàóíè. 
Âèäîâèé ñêëàä ô³òîïëàíêòîííîãî óãðóïóâàííÿ â ðàéîí³ î. Çì³¿íîãî 
áóâ çíà÷íî áàãàòøèì ó ïîð³âíÿíí³ ç ³íøèìè ïðèáåðåæíèìè ðàéîíàìè 
ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ. Âïåðøå áóëî çàðåºñòðîâà-
íî á³ëüø ÿê 300 âèä³â ì³êðîâîäîðîñòåé ñåìè â³ää³ë³â: Bac³llar³ophyceae, 
D³nophyceae, Chlorophyceae, Cyanophyta (Cyanobacter³a), Cryptophyceae, 
Chrysophyceae, Euglenophyceae. Âïåðøå äëÿ ðàéîíó î. Çì³¿íîãî çàðåºñ-
òðîâàíî ïðèñóòí³ñòü îñîáëèâî¿ ãðóïè ì³êðîâîäîðîñòåé — 23 âèäè ïî-
òåíö³éíî òîêñè÷íèõ âîäîðîñòåé, ÿê³ ùîð³÷íî ðîçâèâàëèñÿ â àêâàòîð³¿ 
î. Çì³¿íîãî ó 2003–2006 ðð. Àíîìàë³é â ñåçîííèõ ³ ñóêöåñ³éíèõ öèêëàõ 
ïîïóëÿö³éíèõ õàðàêòåðèñòèê íå âèçíà÷åíî. Ó âñ³ ñåçîíè äîñë³äæåíü 
âì³ñò õëîðîô³ëó “à” â³äïîâ³äàâ “åâòðîôíîìó” ð³âíþ âîä. Áóëà â³äì³÷åíà 
òåíäåíö³ÿ çðîñòàííÿ êîíöåíòðàö³é õëîðîô³ëó “à” â ïîâåðõíåâèõ âîäàõ 
ìîðÿ çà òðè îñòàíí³õ ðîêè á³ëÿ î. Çì³¿íîãî â 3 ðàçè. Ñåðåäíüîì³ñÿ÷ íèé 
ìàêñèìóì õëîðîô³ëó “à” ïðèõîäèâñÿ íà ÷åðâåíü–ëèïåíü. Ñåðåäíüî-
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ì³ñÿ÷í³ çíà÷åííÿ íà ïðîòÿç³ ðîêó çì³íþâàëèñÿ â 3–4 ðàçè. Âèÿâëåíî, 
ùî ìàêñèìóìè êîíöåíòðàö³é ôîòîñèíòåòè÷íèõ ï³ãìåíò³â ïîâ’ÿçàí³ ç³ 
çíèæåííÿì ñîëîíîñò³ ìîðñüêèõ âîä á³ëÿ î. Çì³¿íîãî. Ìàêñèìàëüí³ çà 
òðè ðîêè äîñë³äæåíü â àêâàòîð³¿ î. Çì³¿íîãî êîíöåíòðàö³¿ õëîðîô³ëó “à” 
áóëè çàðåºñòðîâàí³ â ÷åðâí³ 2005 ð. — 28,03 ìêã/ë. Âèÿâëåíî, ùî â äàíèé 
÷àñ ÷èñåëüí³ñòü áàêòåð³îïëàíêòîíó â ìîðñüêèõ âîäàõ ðàéîíó î. Çì³¿íî-
ãî º íèæ÷îþ, í³æ â ïåðø³é ïîëîâèí³ 1990-õ ðð. Ïðîñòîðîâèé ðîçïîä³ë 
áàêòåð³é, çà âèñíîâêàìè àâòîð³â, îáóìîâëþºòüñÿ íàñàìïåðåä ð³÷êîâèì 
ñòîêîì ³ àíòðîïîãåííîþ ä³ÿëüí³ñòþ íà îñòðîâ³. Ïîêàçàíî, ùî îñíîâíèì 
äæåðåëîì îðãàí³÷íî¿ ðå÷îâèíè äëÿ ðîçâèòêó áàêòåð³îïëàíêòîíó â ìîð-
ñüêèõ âîäàõ á³ëÿ î. Çì³¿íîãî â îñíîâíîìó áóâ ô³òîïëàíêòîí, àëå ÷³òêå 
çðîñòàííÿ ÷èñåëüíîñò³ áàêòåð³é â 100 ì ïðèáåðåæí³é çîí³ ñâ³ä÷èòü òàêîæ 
ïðî âïëèâ àíòðîïîãåííî¿ ä³ÿëüíîñò³ íà îñòðîâ³. Âïåðøå áóëî ïðîâåäå-
íî äåòàëüíå âèâ÷åííÿ âèäîâîãî ñêëàäó ³õò³îôàóíè, ÿêà õàðàêòåðèçóºòüñÿ 
óí³êàëüíèì âèäîâèì á³îð³çíîìàí³òòÿì: 49 âèäàìè ðèá 28 ðîä³â. Á³ëüøà 
÷àñòèíà ç íèõ (60 %) º äåìåðñàëüíèìè (äîííèìè òà ïðèäîííèìè) âè-
äàìè. Â ïðèáåðåæíèõ âîäàõ ó 2007 ð. çàðåºñòðîâàíî òðè âèäè ðèá, ÿê³ 
çàíåñåí³ äî ×åðâîíî¿ êíèãè Óêðà¿íè (ìîðñüêèé êîíèê ÷îðíîìîðñüêèé 
Hippocampus guttulatus microstephanus Slastenenko, óìáðèíà ñâ³òëà Umbrina 
cirrosa (Linnaeus), á³ëóãà Huso huso Linne) òà 15 âèä³â ðèá, ÿê³ çàíåñåíî äî 
×åðâîíî¿ êíèãè ×îðíîãî ìîðÿ. 13 âèä³â ðèá, ÿê³ ðåºñòðóâàëèñü â ïðè-
áåðåæíèõ âîäàõ î. Çì³¿íîãî, çàíåñåí³ äî ñïèñêó çíèêàþ÷èõ òà ð³äê³ñíèõ 
âèä³â Ïðîòîêîëó ïðî çáåðåæåííÿ á³îð³çíîìàí³òòÿ òà ëàíäøàôò³â ×îð-
íîãî ìîðÿ. Âïåðøå äëÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ×îðíîãî ìîðÿ ³ äëÿ 
ìîðñüêèõ âîä Óêðà¿íè âçàãàë³ áóâ çàðåºñòðîâàíèé â ïðèáåðåæíèõ âîäàõ 
î. Çì³¿íîãî áè÷îê ïàãàíåëÿ Gobius paganellus Linnaeus. Äîâåäåíî, ùî ç 
òî÷êè çîðó á³îð³çíîìàí³òòÿ ³õò³îôàóíè ïðèáåðåæí³ âîäè î. Çì³¿íîãî º 
óí³êàëüíèì ïðèðîäíèì êîìïëåêñîì ó ×îðíîìó ìîð³, òîìó íàéâàæëè-
â³øîþ çàäà÷åþ çáåðåæåííÿ ³ñíóþ÷îãî á³îð³çíîìàí³òòÿ òà ì³í³ì³çàö³¿ àí-
òðîïîãåííîãî ïðåñà º îáìåæåííÿ â çîí³ íå ìåíø ÿê 1,5 êì â³ä áåðåã³â 
îñòðîâà òà æîðñòêå ðåãóëþâàííÿ ó áóôåðí³é çîí³ íå ìåíø ÿê 5–6 êì â³ä 
áåðåã³â îñòðîâà âñ³õ âèä³â ãîñïîäàð÷î¿ ³ ïðîìèñëîâî¿ ä³ÿëüíîñò³ íà îñ-
òðîâ³ ³ â ïðèáåðåæí³é çîí³. Ó 2007 ð. â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî 
ðåºñòðóâàëèñÿ òðè âèäè ÷îðíîìîðñüêèõ äåëüô³í³â (Delphinus delphis*, 
Phocoena phocoena, Tursiops truncates*), ÿê³ çàíåñåí³ â ñïèñîê çíèêà-
þ÷èõ òà ð³äê³ñíèõ âèä³â Ïðîòîêîëó ïðî çáåðåæåííÿ á³îð³çíîìàí³òòÿ 
òà ëàíäøàôò³â ×îðíîãî ìîðÿ. Äâà ç öèõ âèä³â, “á³ëîáî÷êà” òà “àôàë³-
íà ÷îðíîìîðñüêà”, çàíåñåí³ òàêîæ äî ×åðâîíî¿ êíèãè Óêðà¿íè. Âïåð-
øå áóâ ñêëàäåíèé äåòàëüíèé ñïèñîê âèä³â áåíòîñó, ÿê³ çóñòð³÷àþòüñÿ ó 
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ïðèáåðåæíèõ âîäàõ á³ëÿ î. Çì³¿íîãî. Âñüîãî çàðåºñòðîâàíî 55 âèä³â ìà-
êðîçîîáåíòîñó. Ï’ÿòü âèä³â ð³äê³ñíèõ êðàá³â âíåñåíî äî ×åðâîíî¿ êíèãè 
Óêðà¿íè ³ 7 âèä³â — äî ×åðâîíî¿ êíèãè ×îðíîãî ìîðÿ. Âïåðøå îö³íåíî 
çàãàëüí³ çàïàñè ì³ä³é ³ õèæàêà ðàïàíè ó äîñë³äæåí³é ïðèáåðåæí³é çîí³ 
î. Çì³¿íîãî, ÿê³ ñêëàäàþòü 5755 ³ 320 òîí, â³äïîâ³äíî. Ïðîâåäåíèé àíà-
ë³ç ñó÷àñíîãî ñòàíó áåíòîñó ïîêàçàâ, ùî íàéá³ëüø ãîñòðîþ ïðîáëåìîþ 
º çðîñòàííÿ ÷èñåëüíîñò³ õèæàêà-ðàïàíè. Çàãàëüíà ÷èñåëüí³ñòü ðàïàíè 
â ïðèáåðåæí³é çîí³ îñòðîâà ïðîäîâæóº çðîñòàòè. Îêðåì³ îñîá³ ðàïàíè 
ðåºñòðóþòüñÿ íà ãëèáèíàõ äî 2 ì. Ñó÷àñíèé ñòàí ì³ä³éíèõ ïîñåëåíü îö³-
íþºòüñÿ âæå ÿê âêðàé íåçàäîâ³ëüíèé, ñàìå òîìó ðåêîìåíäîâàíî òåðì³-
íîâå çìåíøåííÿ ÷èñåëüíîñò³ ðàïàíè (íå ìåíø ÿê 50 % ¿¿ çàïàñó). Âñüîãî 
â ïðèáåðåæíèõ âîäàõ î. Çì³¿íîãî çàðåºñòðîâàíî 42 âèäè âîäîðîñòåé-ìà-
êðîô³ò³â, ñåðåä íèõ Cladophora hutchinsiae — âèä, íîâèé äëÿ àëüãîôëîðè 
Óêðà¿íè. Ó âèäîâîìó ñêëàä³ ïåðåâàæàþòü îäíîð³÷íèêè (69 %). Ïîêàçà-
íî, ùî â ðàéîí³ î. Çì³¿íîãî ïðàêòè÷íî çíèêëè äâà äîì³íàíòí³ â ìèíóëî-
ìó âèäè Phyllophora truncate òà Cystoseirs barbata. Äåòàëüíèé àíàë³ç ñòàíó 
âîäîðîñòåé-ìàêðîô³ò³â âêàçóº íà òå, ùî óìîâè ðîçâèòêó ¿õ ô³òîöåíîç³â â 
îñòàíí³ ðîêè ïîã³ðøèëèñÿ ³ º íåñòàá³ëüíèìè. 

Òàêèì ÷èíîì ñë³ä â³äì³òèòè, ùî â ïðèáåðåæíèõ äî î. Çì³¿íîãî ìîð-
ñüêèõ âîäàõ ñôîðìóâàëàñÿ óí³êàëüíà ìîðñüêà åêîñèñòåìà, ÿêà ïîòðåáóº 
äóæå äáàéëèâîãî ñòàâëåííÿ òà çàõèñòó, ³ íàñàìïåðåä ââåäåííÿ ñóâîðèõ 
îáìåæåíü íà âñ³ âèäè ãîñïîäàð÷î¿ ä³ÿëüíîñò³ â ïðèáåðåæíèõ âîäàõ á³ëÿ 
î. Çì³¿íîãî. Äëÿ çáåðåæåííÿ ³ ïîë³ïøåííÿ ñòàíó äîñë³äæóâàíèõ åêîñè-
ñòåì íåîáõ³äíî íà äåðæàâíîìó ³ ðåã³îíàëüíîìó ð³âí³ çàïëàíóâàòè ³ âè-
êîíàòè íàñòóïí³ ïð³îðèòåòí³ çàõîäè: 

– ñòâîðèòè íà îñíîâ³ ³ñíóþ÷îãî çàãàëüíî-çîîëîã³÷íîãî çàêàçíèêà çà-
ãàëüíîäåðæàâíîãî çíà÷åííÿ íàö³îíàëüíèé ìîðñüêèé ïðèðîäíèé ïàðê 
“Îñòð³â Çì³¿íèé”, ùî äàñòü çìîãó ï³äâèùèòè ïðèðîäîîõîðîííèé ñòàòóñ 
îõîðîíþâàíî¿ òåðèòîð³¿ òà óäîñêîíàëèòè ðåæèì çàïîâ³äàííÿ ³ îõîðîíè 
÷åðâîíîêíèæíèõ âèä³â, çàïðîâàäèòè îñîáëèâ³, á³ëüø æîðñòê³ ïðàâèëà 
îõîðîíè óí³êàëüíîãî êóòî÷êó ïðèðîäè Óêðà¿íè; 

– ïåðåãëÿíóòè ìåæ³ îõîðîíþâàíî¿ ìîðñüêî¿ òåðèòîð³¿ â ñòîðîíó ¿¿ 
çá³ëüøåííÿ. Ïðè öüîìó íåîáõ³äíî ñòâîðèòè ºäèíèé ìàñèâ òåðèòîð³é ³ 
àêâàòîð³é, ùî îõîðîíÿþòüñÿ, ç çîíîþ íå ìåíø, ÿê 2 êì îêðóã îñòðîâà, 
íà ÿêèõ íåîáõ³äíî çàáåçïå÷èòè ðåæèì çàïîâ³äàííÿ çàëèøê³â ô³ëîôîðè 
â ðàéîí³ î. Çì³¿íîãî, òà çàáåçïå÷èòè ì³ãðàö³þ ð³äê³ñíèõ âèä³â ðèá â çà-
õ³äí³é ÷àñòèí³ ×îðíîãî ìîðÿ; 

– âïðîâàäèòè îñîáëèâ³ ïðàâèëà âèëîâó æèâèõ ìîðñüêèõ ðåñóðñ³â â 
ïðèëåãëèõ äî î. Çì³¿íîãî âîäàõ, ìàþ÷è íà óâàç³ ïîâíó çàáîðîíó âèëîâó 
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ðèáè ³ ìîëþñê³â òà ðåãóëüîâàíå äîáóâàííÿ õèæàêà-ðàïàíè â çîí³ 5 êì 
íàâêðóãè îñòðîâà; 

– âèâ÷èòè òà çàêàðòîãðàôóâàòè àðåàëè ðîçïîâñþäæåííÿ ô³ëîôîðè á³ëÿ 
îñòðîâà. Âèçíà÷èòè òî÷íî ì³ñöå çíàõîäæåííÿ ñåðåäçåìíîìîðñüêîãî åí-
äåì³êà ô³ëîôîðè, ÿêà ñïîñòåð³ãàºòüñÿ ïîáëèçó î. Çì³¿íîãî íà ãëèáèíàõ äî 
40 ì ³ îáîâ’ÿçêîâî â îïòèìàëüíîìó òåìïåðàòóðíîìó ðåæèì³ 6–10 °Ñ. Â çà-
ëåæíîñò³ â³ä ä³éñíîãî ñòàíó ö³º¿ óí³êàëüíî¿ âîäîðîñò³ îá´ðóíòóâàòè äîö³ëü-
í³ñòü âñòàíîâëåííÿ ïîñò³éíî¿ çàáîðîíåíî¿ çîíè â â³äïîâ³äíèõ êîîðäèíà-
òàõ, äå óñÿêà ãîñïîäàð÷à ä³ÿëüí³ñòü çàáîðîíÿºòüñÿ; 

– ì³í³ì³çóâàòè íåãàòèâíèé àíòðîïîãåííèé âïëèâ ãîñïîäàðñüêî¿ ä³-
ÿëüíîñò³ íà òåðèòîð³¿ î. Çì³¿íîãî ³ â éîãî ïðèáåðåæíèõ âîäàõ ÷åðåç ïî-
ñèëåííÿ êîíòðîëüîâàíîãî îáìåæåííÿ ðîçâèòêó âèä³â ãîñïîäàð÷î¿ ä³ÿ-
ëüíîñò³ ³ ïåðåáóâàííÿ ëþäåé ç ïîçèö³é îõîðîíè óí³êàëüíèõ ïðèðîäíèõ 
âëàñòèâîñòåé îñòðîâà ³ ïðèëåãëîãî øåëüôó; 

– àêòèâ³çóâàòè íàóêîâ³ äîñë³äæåííÿ ³ óäîñêîíàëèòè ñèñòåìó ³íòå-
ãðîâàíîãî ìîí³òîðèíãó, íàñàìïåðåä â íàïðÿìêó çáåðåæåííÿ â ö³ëîìó 
îêðåìèõ ïîïóëÿö³é âîäíèõ æèâèõ ðåñóðñ³â ïðîìèñëîâîãî ïðèçíà÷åí-
íÿ, à òàêîæ îêðåìèõ òàêñîí³â, çàíåñåíèõ äî ×åðâîíî¿ êíèãè Óêðà¿íè 
àáî òàêèõ êàíäèäàò³â ç ÷èñëà çíèêàþ÷èõ âèä³â òà åíäåì³ê³â; 

– ñôîðìóëþâàòè ñïåö³àëüí³ åêîëîã³÷í³ âèìîãè äî âñ³õ îá’ºêò³â, ðîç-
òàøîâàíèõ íà îñòðîâ³, ùîäî çâåäåííÿ äî ì³í³ìóìó çàáðóäíåííÿ ïðèáå-
ðåæíèõ âîä òà àòìîñôåðè âíàñë³äîê ãîñïîäàð÷î¿ ä³ÿëüíîñò³. 

Çàçíà÷åí³ øëÿõè âèð³øåííÿ ïðîáëåìè àêòèâíîãî çàõèñòó ïðèðîäíî-
ãî âîäíîãî ñåðåäîâèùà, ÿê³ ìîæóòü áóòè ðåàë³çîâàí³ ò³ëüêè â ïðîöåñ³ 
ò³ñíî¿ ñï³âïðàö³ íàóêîâö³â áàãàòüîõ ñïåö³àëüíîñòåé, ãîñïîäàðíèê³â òà 
ïðåäñòàâíèê³â âëàäè, äàäóòü çìîãó: 

– çáåðåãòè óí³êàëüíó ä³ëÿíêó êàì’ÿíèñòîãî ìîðñüêîãî äíà, íåòèïîâó 
äëÿ ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè ìîðÿ; 

– çàõèñòèòè á³îð³çíîìàí³òòÿ ìîðñüêî¿ ôëîðè ³ ôàóíè, âêëþ÷àþ÷è ð³ä-
ê³ñí³ âèäè ³ òàê³, ùî âêëþ÷åí³ äî ×åðâîíî¿ êíèãè Óêðà¿íè òà ×åðâîíî¿ 
êíèãè ×îðíîãî ìîðÿ; 

– îáìåæèòè àíòðîïîãåííèé âïëèâ íà åêîñèñòåìó, íàñàìïåðåä çàáðóä-
íåííÿ òà íåêîíòðîëüîâàíèé âèëîâ ì³ä³é, ðèá, ðàêîïîä³áíèõ òîùî; 

– ñòâîðèòè ïðèðîäíèé ïîë³ãîí äëÿ ïðîâåäåííÿ íàóêîâèõ äîñë³äæåíü 
òà ñïîñòåðåæåíü çà çì³íàìè ìîðñüêî¿ ³çîëüîâàíî¿ åêîñèñòåìè; 

– âïðîâàäèòè ñòðîãî íàóêîâèé ï³äõ³ä äî îðãàí³çàö³¿ êîíòðîëüîâàíîãî 
åêîëîã³÷íîãî òóðèçìó; 

– ñïðèÿòè çàëó÷åííþ ³íîçåìíèõ ãðàíò³â òà çàðóá³æíèõ ôàõ³âö³â äî 
ïðîâåäåííÿ äîñë³äæåíü â óí³êàëüíîìó êóòî÷êó ×îðíîãî ìîðÿ. 
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Summary 

The main part of the monograph contains generalised data on the main 
characteristics of the Zmiinyi Island coastal waters’ ecosystem collected by 
the researchers of Odessa National I. I. Mechnikov University during the last 
years. The main attention was paid to assessment of the current state of the 
coastal biocoenosis and ecosystem’s abiotic component. Bacterioplankton, 
phytoplankton, macrozoobenthos, fish and algae-macrophytes were consid-
ered the main links of biocoenosis. Major part of studies of the ecosystem’s 
abiotic compound was focused on the coastal waters hydrological and hydro-
chemical regime peculiarities, bottom sediments accumulation conditions 
and the particular properties of sediments. 

The ecosystem of the Zmiinyi Island coastal waters is unique for the 
North-Western Black Sea from the biodiversity viewpoint. Here the hydro-
bionts can be observed that have disappeared from the Black Sea coastal 
zone long ago. Such biodiversity concentration area is the source of the 
North-Western Black Sea flora and fauna gene pool conservation and en-
richment under the conditions of further restriction and lifting of anthropo-
genic pressure for the entire Black Sea zone between the Danube Delta and 
the Zmiinyi Island. 

As the result of the studies the following results are received and conclu-
sions made: 

1. Historical materials available on the sources of bottom sediments to the 
Black Sea shelf adjacent to the Zmiinyi Island and the main sources and ways 
of sedimentary material inflow are generalised. It is shown that the age of cur-
rent sediments is about 10 years. The main sources of sediments to the Zmiinyi 
Island area are: suspended matter brought by the Danube, abrasion fragments 
of the island coast and biological processes taking place in the coastal waters. 
Conditions of bottom sediments formation on the coastal shelf are depend-
ing on waves, currents and characterized by two combinations of sediments: 
group of fine-grained fractions (less than 0,25 mm) that are genetically con-
nected with the Danube discharge and concentrate the main portion of or-
ganic carbon, and group of coarse-grained fractions where carbonate material 
prevails and which is genetically connected with marine ecosystem function-
ing. The results of mineralogical characteristics’ studies have shown that the 
most typical depositions are clayey silts and shall stones. However, sand and 
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shelly detritus prevail on the underwater elevations and in the coastal zone. 
According to the results of grain-size analyses the main lithologic types of 
bottom sediments in the Zmiinyi Island area were classified (shell-stone, fine 
sands and aleuro-pelitic silts) and the detailed studies done of the average 
content of particle-size fractions and the degree of their sorting. Compara-
tive analysis of bottom sediments from near the Zmiinyi Island and from the 
coastal waters near the Danube has shown that the shell stones near the island 
are more diverse, contain shall stone and detritus and a considerable por-
tion of biogenic material. Sandy and aleuritic fractions are mostly composed 
of quartz, carbonates and contain feldspars, micas and chalcedony in insig-
nificant quantities. Clayey fractions mainly consist of montmorillonite and 
kaolin. Studies of the current process of sediments accumulation have shown 
that fragments of stone and shell stone do not practically stay on the under-
water slopes of the island down to 12–15 m and are carried to bigger depths. 
Sediments accumulation begins at the depths exceeding 15 m. According to 
the data of experimental observations and analyses the scheme of lithologic 
types of bottom sediments was built, the analysis of which enabled us to make 
the main conclusion that current bottom sediments on the Black Sea shelf 
near the Zmiinyi Island had formed as the result of biogenic and terrigenous 
sedimentation, at that the biogenic processes prevailed. Composition of bot-
tom sediments has been studied for the first time. The results have shown that 
with the depth fine sand, aleurite and pelite are mixing with the shell stone 
material to different extents. Today’s bottom sediments on the shelf adjacent 
to the island are formed as the result of combination of biogenic and terrig-
enous processes of sediments accumulation. Biogenic processes prevail prac-
tically all over the site and there shell stone and detritus shell stone are being 
formed with different quantities of fine sand, pelite and, more rarely, aleurite 
material. 

2. As the result of hydrological studies of marine coastal waters near the 
Zmiinyi Island it was revealed that such parameters as sea level, wave condi-
tions, transparency and salinity have seasonal and inter-annual changeabil-
ity caused by changes of weather (short-term) and of climate (long-term), 
to which the changes in the Danube river discharge were added. It is shown 
that water level in the Zmiinyi Island area changes during year from maximal 
in spring (March-April) to minimal in autumn-winter (October-February) 
with amplitude of annual variations of 46 cm. Comparison of the results re-
ceived by the authors with the historical data has shown that the growth of the 
Black Sea level near the Zmiinyi Island was observed for the last 50-60 years, 
its speed being about 0,4 – 0,5 cm per year. The main characteristics of wave 
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conditions in the Black Sea area adjacent to the island is the fact that in 90 % 
of cases they were caused by wind. Maxima of such wave characteristics as 
wave height were observed during cold part of year. Maximal wave heights 
(about 4 m) were registered on January 20 and July 2, 2006. Transparency of 
sea water in 2004 – 2007 varied within 1,0 and 9,5 m with maximum in autumn 
and minimum in summer, which was caused by phytoplankton development 
and advection of sweetened water from the Danube Delta. At that, abnormal 
changes of transparency were registered in 2006 when its values from March 
to June were significantly lower and in July — significantly higher compared 
to the data of many years’ for this region. Temperature regime of the sur-
face sea waters were characterized by vividly expressed seasonal changes with 
maximum in June — August and minimum in January — March. Absolute 
maximum of sea water temperature in the area of the Zmiinyi Island for 
the period of observations was registered on August 4, 2005 and equalled to 
28,5 °Ñ, and absolute minimum of 0,92 °Ñ — on February 12, 2006. Compari-
son of the results received by the authors with historical data for 1950 –1993 
is eviden cing the present increase in temperature of surface sea water from 
2 °Ñ (2004) to 4 °Ñ (2005-2007), which might testify the influence of global 
warming on the Black Sea western part. Salinity of the coastal waters near the 
Zmiinyi Island was characterized by vivid seasonal changes with maximum in 
October and minimum in April — May. Absolute minimum of salinity for the 
period of observations 2004-2007 made 10,4 ‰ and was registered on July 
20, 2006, while absolute maximum of 19,1 ‰ — on October 22, 2005. Stable 
growth of 2-3 ‰ in salinity of the surface level of coastal waters was registered 
in 2004 – 2007, which could result from changes in the Danube River water 
balance and/or fluctuations in the system of currents in the western part of 
the Black Sea. Abnormally low levels of sea water salinity were registered in 
the immediate vicinity of the island (not more than 100 – 150 m far from the 
island coast) compared to more distant stations of observation, which evi-
denced the inflow of sweet waters with low mineralization accumulated in the 
body of the island and its influence on the coastal ecosystem. 

3. The results of main hydrochemical characteristics’ observations in the 
coastal waters near the Zmiinyi Island have shown well expressed seasonal 
changes of pH values and dissolved oxygen content. Distribution of pH val-
ues were characterized by maxima in summer-autumn and minima in win-
ter. In general, average monthly pH values coincided with historical data for 
the North-Western Black Sea, however, last 4 years of observations in the 
Zmiinyi Island area have shown a slight trend towards decrease in pH val-
ues. Observations of oxygen regime in the coastal waters, which in general 
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was satisfactory, enabled us to register several times oxygen deficiency in the 
500 m zone around the island, i.e. in the marine part of the National General 
Zoological Wildlife Reserve “Island Zmiinyi”, and those oxygen deficiencies 
were accompanied with mass mortality phenomena confirmed by results of 
hydrobiological studies. No visible changes in the general picture of oxygen 
regime of surface waters near the Zmiinyi Island were observed compared to 
the historical data. No visible seasonal changes were observed in the results 
of nutrients — compounds of nitrogen and phosphorus — content studies in 
sea waters near the Zmiinyi Island; however, their concentrations changed 
throughout the period of observations several orders of magnitude. At that, 
3–4 times’ decrease in phosphate average concentrations in the Zmiinyi Is-
land area was observed during the last 20 years. Significant variations of nu-
trient compounds concentration were mainly connected with advection of 
sweetened waters from the Danube Delta and local pollution of the water area 
as the result of human activities on the island. 

4. Regular detailed studies of marine biocoenosis near the Zmiinyi Is-
land enabled us to receive unique information on the state of communities 
of phytoplankton, bacterioplankton, macrozoobenthos and ichthyofauna. 
Species composition of phytoplankton community in the Zmiinyi Island area 
was much richer if compared with other coastal areas in the North-Western 
Black Sea. For the first time over 300 microalgae species of seven divisions 
were registered: Bac³llar³ophyceae, D³nophyceae, Chlorophyceae, Cyanophyta 
(Cyanobacter³a), Cryptophyceae, Chrysophyceae, Euglenophyceae. For the first 
time in the Zmiinyi Island area presence of special group of microalgae was 
registered — 23 potentially toxic algae that developed annually in the island 
water area in 2003 –2006. No abnormalities were revealed in the seasonal 
and succession cycles of population characteristics. Chlorophyll “a” content 
corresponded to “eutrophic” water level in all seasons of studies. Tendency 
of chlorophyll “a” content threefold growth was revealed in the surface sea 
waters near the island for the last three years. Average monthly maximum of 
chlorophyll “a” falls on June-July. Average monthly values changed 3–4 times 
during a year. It was revealed that maximal concentrations of photosynthetic 
pigments were connected with marine water salinity near the Zmiinyi Island. 
The highest concentrations of chlorophyll “a” for the three years of stud-
ies were registered in the water area near the Zmiinyi Island in June 2005 — 
28,03 mkg/l. It is revealed that at present abundance of bacterioplankton in 
sea waters near the island is lower than in the first part of the 90th. Bacteria 
special distribution, according to the conclusions of authors, is caused first 
of all by river discharge and human activities on the island. It is shown that 
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phytoplankton is the main source of organic matter for bacterioplankton de-
velopment in the sea waters near the Zmiinyi Island, but the vivid growth in 
bacteria number within the 100 m coastal zone is also an evidence of influ-
ence from human activities on the island. For the first time detailed study of 
fish species composition was carried out, which was characterised by unique 
species’ biodiversity: 49 fish species of 28 genera. The majority of them (60 %) 
were demersal (bottom and near-bottom) species. Three fish species enlisted 
in the Red Data Book of Ukraine (Hippocampus guttulatus microstephanus 
Slastenenko, Umbrina cirrosa (Linnaeus), Huso huso Linne) and 15 species 
from the Black Sea Red Data Book were registered in the coastal waters of 
the island in 2007. 13 fish species registered in the coastal waters of the island 
were included into the list of rare and threatened species to the Black Sea Bio-
diversity and Landscapes Conservation Protocol. Gobius paganellus Linnaeus 
was registered in the coastal waters of the island which was the first finding of 
this species in the North-Western Black Sea and in the Ukrainian waters at all. 
It was proved that from the viewpoint of fish fauna biodiversity the Zmiinyi 
Island coastal waters were unique natural complex of the Black Sea. Thus, the 
task of utmost importance for biodiversity conservation and anthropogenic 
pressure minimization is to impose restrictions in the zone of at least 1,5 km 
around the island and to regulate strictly all economic and commercial activi-
ties in the buffer zone, at least 5–6 km far from the coast. Three species of the 
Black Sea dolphins were registered in the coastal waters of the Zmiinyi Island 
in 2007 (Delphinus delphis*, Phocoena phocoena, Tursiops truncates*). They 
are enlisted in the list of rare and threatened species of the Black Sea Biodi-
versity and Landscapes Conservation Protocol. Two of those species, common 
dolphin and the Black Sea bottle-nosed dolphin are also enlisted in the Red 
Data Book of Ukraine. For the first time the detailed list of benthic species 
found in the coastal waters of the Zmiinyi Island was compiled. Altogether 55 
macrozoobenthos species were registered. Five of them were rare crab spe-
cies enlisted in the Red Data Book of Ukraine, seven species — in the Black 
Sea Red Data Book. For the first time the stock of mussels and predatory 
species rapana was assessed in the coastal zone of the Zmiinyi Island, which 
made 5755 and 320 tons respectively. Analysis of the current state of benthos 
has shown that the sharpest problem is the growth in number of rapana. The 
total number of rapana in the coastal zone of the island is still growing. Some 
individual rapanas were registered at the depths down to 2 m. The current 
state of mussel communities is assessed as very unsatisfactory, that is why it is 
recommended to bring down the rapana number urgently (at least 50 %). In 
the coastal waters of the Zmiinyi Island altogether 42 species of algae-macro-
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phytes were registered, among them Cladophora hutchinsiae — a new species 
for the algal flora of Ukraine. Annual plants prevail in the species composition 
(69 %). It is shown that two formerly dominant species Phyllophora truncate 
and Cystoseirs barbata practically disappeared from the Zmiinyi Island area. 
Detailed analyses of the state of algae-macrophytes show that the conditions 
for the development of their phytocoenoses degraded and became unstable. 

Thus, we have to point out that the unique marine ecosystem had formed 
in the coastal waters adjacent to the Zmiinyi Island. It requires protection 
and much care, first of all imposing of severe restrictions for all economic 
activities in the coastal waters of the Zmiinyi Island. The following priority 
steps should be planned and implemented at the national and regional levels 
to protect and improve the ecosystems under study: 

– to establish on the basis of the current General Zoological Wildlife Re-
serve of national significance a national marine nature park “Island Zmiinyi” 
that would help to upgrade the conservation status of the protected area and 
improve the regime of Red Data Book species protection and conservation; 
to introduce special and stricter rules for protection of this unique piece of 
Ukrainian nature; 

– to reconsider the boundaries of the marine protected area towards its 
extension. At that, there should be a joint massive of terrestrial and water pro-
tected areas, at least 2 km around the island. Reservation regime should be 
provided for the remaining phyllophora in the area of the Zmiinyi Island and 
migration of rare fish species in the western part of the sea secured; 

– to introduce special rules of living water resources harvesting in the area 
adjacent to the island, focused on complete prohibition of catching fish and 
molluscs and regulated harvesting of rapana within the 5 km zone around the 
island; 

– to study and map the areas of phyllophora distribution around the island. 
To find out the exact location of the Mediterranean endemic species phyl-
lophora, which could be found near the Zmiinyi Island at the depth down 
to 40 m, and to do this obligatory under optimal temperature conditions of 
6–100Ñ. Depending on the actual state of these unique algae to ground the 
expediency of permanent prohibited area establishing with respective co-or-
dinates, where any economic activity would be prohibited; 

– to minimise negative anthropogenic influence caused by economic ac-
tivities on the Zmiinyi Island and in its coastal waters by means of strengthen-
ing the controlled restriction of economic development and people stay from 
the viewpoint of the unique properties of the island and its adjacent shelf pro-
tection; 
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– to activate research activities and improve the integrated monitoring 
system, first of all towards conservation in general of separate populations 
of living water resources having commercial value, as well as separate taxa 
enlisted in the Red Data Book of Ukraine or candidates for enlistment out of 
endangered and endemic species; 

– to formulate special ecological requirements for all the facilities on the 
island as for minimisation of coastal waters and air pollution as the result of 
economic activities. 

The above measures aimed at the active protection of water environment, 
which could only be implemented under close co-operation of researchers 
representing different branches of science, economists and authorities would 
help to: 

– conserve the unique stone site of sea bottom, which is not typical of the 
north-western part of the sea; 

– protect biodiversity of marine flora and fauna, including the rare spe-
cies enlisted in the Red Data Book of Ukraine and the Black Sea Red Data 
Book; 

– restrict anthropogenic influence on the ecosystem, first of all pollution 
and uncontrolled harvesting of mussels, fish, crustaceans etc.; 

– establish natural testing site for studies and observation of the isolated 
marine ecosystems’ changes; 

– implement strictly scientific approach to ecotourism organisation; 
– contribute to attraction of foreign grants and international specialists for 

studies in the unique natural site of the Black Sea. 
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ÄÎÄÀÒÎÊ 1 

Ñïèñîê âèä³â ô³òîïëàíêòîíó, ùî ñïîñòåð³ãàëèñÿ íà àêâàòîð³¿ ïîáëèçó 
î. Çì³¿íîãî â 2004 – 2007 ðð. 

Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum

Prokaryota, Bacteria — Phylum Cyanobacteria (Cyanophyta)

Anabaena kisselevii 
Pr. — Lavr. 

61,4 61,4 1759,9 1759,9

Anabaena spiroides Klebs. 65,4 381,5 666,7 1199,9
Anabaena spp. 65,4 65,4 1199,9 1199,9
Anabaenopsis nadsonii Woron. 75,4 339,3 833,3 1333,3
Anabaenopsis raciborskii Wolosz. 28,3 28,3 1833,8 1833,8
Aphanizomenon flos-aquae (L.) 
Ralfs

18,9 381,7 777,8 2333,2

Gloeocapsa cohaerens (Bred.) 
Holl. 

4,2 33,5 1500,2 2997,6

Gloeocapsa limnetica (Lemm.) 
Holl. 

33,5 33,5 1500,2 1500,2

Gloeocapsa minima (Keissl.) 
Holl. 

0,1 8,2 2399,8 11285,7

Gloeocapsa minuta (Kutz.) Holl. 8,2 8,2 2399,8 2399,8
Gloeocapsa spp. 8,2 65,4 1199,9 2399,8
Gloeocapsa turgida (Kutz.) Holl. 4,2 65,4 1199,9 2997,6
Gomphosphaeria aponina Kutz. 65,4 220,8 800,0 1199,9
Gomphosphaeria lacustris 
Chodat. 

4,2 33,5 1500,2 2997,6

Merismopedia glauca (Ehr.) Nag. 14,1 14,1 2000,0 2000,0
Merismopedia minima G. Beck. 0,1 0,2 8045,5 11285,7
Merismopedia punctata Meyen. 4,2 4,2 2997,6 2997,6
Merismopedia spp. 8,2 8,2 2399,8 2399,8
Microcystis aeruginosa Kutz. 8,2 8,2 2399,8 2399,8
Microcystis pulverea (Wood) 
Elenk. 

8,2 8,2 2399,8 2399,8

Microcystis spp. 8,2 8,2 2399,8 2399,8
Nodularia spp. 0,8 0,8 5962,0 5962,0
Oscillatoria kisselevii Anis. 0,8 245,4 960,0 5962,0
Oscillatoria margaritifera (Kutz.) 
Gom. 

49,1 153,9 1071,4 1599,9

Oscillatoria planktonica Wolosz. 1,6 1178,1 533,3 5000,0
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Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Oscillatoria spp. 9,4 196,4 1000,0 2667,7
Synechocystis spp. 4,1 4,1 2997,7 2997,7

Eukaryota, Plantae — Phylum Chlorophyta

Actinastrum hantzschii Lagerh. 41,9 502,6 3006,8 3041,6
Binuclearia lauterbornii 
(Schmidle) Pr. — Lavr. 

9,4 9,4 2667,7 2667,7

Chlorella vulgaris Beijer. 33,5 65,4 1199,9 1500,2
Chlorococcus spp. 65,4 381,5 666,7 1199,9
Coelastrum astroideum De-Not. 268,0 268,0 750,0 750,0
Coenochloris pyrenoidosa Korsch. 8,2 65,4 1199,9 2399,8
Coenococcus spp. 4,2 523,3 600,0 3204,1
Crucigenia fenestrata (Schm.) 
Schmidle 

14,1 21,2 1999,5 2000,0

Crucigenia tetrapedia (Kirc.) West 11,7 433,0 892,8 2976,1
Crucigeniella apiculata (Lemm.) 
Kom. 

14,1 14,1 2000,0 2000,0

Dactylosphaerium jurisii Hind. 14,1 14,1 2000,0 2000,0
Desmodesmus communis 
(Hegew.) Hegew. 

36,8 5301,5 333,3 1866,4

Dictyochlorella reniformis 
(Korsch.) Silva 

8,2 8,2 3092,9 3092,9

Dictyosphaerium pulchellum 
Wood 

4,2 65,4 1199,9 2997,6

Golenkinia radiata Chodat. 33,5 65,4 1199,9 1500,2
Golenkiniopsis parvula 
(Woronich.) Korsch. 

113,0 113,0 1000,0 1000,0

Golenkiniopsis solitaria (Korsch.) 
Korsch. 

65,4 268,0 750,0 1199,9

Halosphaera parkeae Boalch 25,1 377,0 1613,7 3043,0
Heleochloris conica Korsch. 14,1 14,1 2000,0 2000,0
Hyaloraphidium contortum 
Pasch. et Korsch. 

15,7 1325,4 3000,0 3005,8

Kirchneriella lunaris (Kirchn.) 
Moeb. 

6,3 33,5 3043,0 3092,2

Lagerheimia longiseta (Lemm.) 
Wille 

67,0 67,0 1281,9 1281,9

Lagerheimia subsalsa Lemm. 50,3 113,0 1000,0 1346,1
Micractinium crassisetum Hortob. 113,0 113,0 1000,0 1000,0
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Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Micractinium pusillum Fres. 33,5 65,4 1199,9 1500,2
Micractinium quadrisetum 
(Lemm.) Smith 

65,4 65,4 1199,9 1199,9

Monoraphidium arcuatum 
(Korsch.) Hind. 

6,3 84,8 3001,1 3002,7

Monoraphidium contortum 
(Thur.) Kom. — Legn. 

10,5 261,8 3000,7 3015,3

Monoraphidium komarkovae Nyg. 81,8 654,5 3000,4 3001,0
Monoraphidium tortile (W. West) 
Kom. — Legn. 

2,6 24,5 2998,1 3023,8

Oocystis borgei Snow 67,0 67,0 1281,9 1281,9
Oocystis lacustris Chod. 50,3 50,3 1346,1 1346,1
Pediastrum duplex Meyen. 98,2 5890,5 326,7 3041,6
Platymonas viridis Rouch. 9,4 33,5 1500,2 3353,2
Pyramimonas amylifera Conrad 628,3 628,3 567,9 567,9
Pyramimonas obovata Carter 25,1 381,5 666,7 3189,6
Raphidocelis spp. 4,1 65,5 2997,6 3354,5
Scenedesmus acuminatus 
(Lagerh.) Chod. 

37,7 377,0 3008,4 3092,3

Scenedesmus acutus Meyen 37,7 837,8 531,7 3059,2
Scenedesmus arcuatus Lemm. 226,2 508,9 614,2 3023,3
Scenedesmus armatus Chod. 11,8 33,5 3091,9 3132,4
Scenedesmus disciformis 
(Chodat) Fott et Kom. 

94,3 94,3 3132,0 3132,0

Scenedesmus ellipticus Corda 63,6 63,6 1555,5 1555,5
Scenedesmus falcatus Chod. 50,3 196,4 3005,8 3059,4
Scenedesmus insignis (W. et G. S. 
West) Chod. 

15,7 88,0 1285,8 2399,8

Scenedesmus intermedius Chod. 12,6 150,8 1166,6 2499,6
Scenedesmus magnus Meyen 1047,2 1047,2 512,8 512,8
Scenedesmus opoliensis Richt 4310,3 4310,3 357,1 357,1
Scenedesmus sempervirens Chod. 12,6 12,6 2499,6 2499,6
Scenedesmus spinosus Chod. 169,7 169,7 897,5 897,5
Scenedesmus soli Hortob. 536,2 536,2 640,9 640,9
Schroederia robusta Korsch. 57,3 1885,0 3000,2 3010,4
Schroederia setigera (Schrod.) 
Lemm. 

141,4 2671,9 3000,3 3002,1

Selenastrum gracile Reinsch 33,5 41,9 3000,7 3001,5
Spirogyra spp. 196,4 981,8 560,0 1000,0

НА
УК
ОВ
А БІ

БЛ
ІО
ТЕ
КА

 О
НУ

 ім
. І.
І. М

ЕЧ
НИ
КО
ВА



Åêîñèñòåìà ïðèáåðåæíèõ âîä 211

Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Tetrachlorella spp. 8,2 65,4 1199,9 2399,8
Tetrastrum elegans Playf. 98,2 98,2 1077,1 1077,1

Eukaryota, Chromista — Phylum Bacillariophyta

Achnantes brevipes Ag. 7875,0 54000,0 166,7 355,6
Achnantes longipes Ag. 20480,0 172872,0 115,7 275,0
Amphipleura spp. 85,0 393,3 833,3 1680,0
Amphiprora alata Kutz. 15708,0 15708,0 240,0 240,0
Amphiprora paludosa Kutz. 4908,8 49480,2 161,9 370,0
Amphora hyalina Kutz. 3166,7 116377,4 119,1 404,8
Amphora spp. 5759,6 28274,4 183,3 891,3
Ardissonia crystallina (Ag.) Grun. 58188,7 58188,7 202,4 202,4
Attheya septentrionalis (Oestr.) 
Craw. 

24,5 42,4 1666,8 2000,4

Asterionella formosa Hass. 169,7 565,5 1358,3 2037,0
Aulacoseira granulata (Ehr.) Sim. 395,8 4398,2 342,9 809,5
Bacillaria paradoxa Gmel. 1178,1 7854,0 420,0 833,3
Caloneis silicula (Ehr.) Cl. 1809,6 1809,6 555,6 555,6
Cerataulina pelagica (Cleve) 
Hendey

785,4 29452,5 190,5 850,0

Chaetoceros abnormis Pr. — Lavr. 147,3 1534,0 480,0 1066,7
Chaetoceros affinis Laud. 294,5 14137,2 233,3 1218,5
Chaetoceros anastomosans Grun. 150,8 6283,2 300,0 1166,6
Chaetoceros borgei Lemm. 1178,1 1534,0 480,0 533,3
Chaetoceros curvisetus Cl. 150,8 25132,8 200,0 1166,6
Chaetoceros danicus Cl. 3534,3 6590,0 366,7 797,0
Chaetoceros decipiens Cl. 19635,0 19635,0 280,0 280,0
Chaetoceros densus Cl. 1075,2 18456,9 639,7 2724,9
Chaetoceros diversus Cl. 814,0 814,0 1435,3 1435,3
Chaetoceros fallax Cl. 981,8 2714,3 416,7 560,0
Chaetoceros heterovalvatus 
Pr. — Lavr. 

75,4 2155,1 428,6 1333,3

Chaetoceros holsaticus Schutt. 804,3 1060,3 548,2 625,0
Chaetoceros insignis Pr. — Lavr. 100,5 3534,3 366,7 1250,0
Chaetoceros laciniosus Schutt. 100,5 2770,9 396,8 1250,0
Chaetoceros lauderi Ralfs 1357,2 1357,2 500,0 500,0
Chaetoceros lorenzianus Grun. 384,9 2822,5 407,0 771,4
Chaetoceros mitra (Bail.) Cl. 21205,8 37699,2 166,7 200,0
Chaetoceros muelleri Lemm. 100,5 779,3 603,2 1250,0
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Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Chaetoceros similis Cl. 98,2 4071,5 388,9 1200,1
Chaetoceros similis 
f. solitarius Pr. — Lavr. 

97,5 785,0 600 1200,1

Chaetoceros simplex Ostf. 98,2 1534,0 480,0 1200,1
Chaetoceros simplex var. 
calcitrans Pauls. 

28,3 28,3 1833,8 1833,8

Chaetoceros socialis Laud. 21,2 572,6 666,7 1999,5
Chaetoceros spp. 785,4 18522,4 285,7 1846,7
Chaetoceros subtilis Cl. 43,0 61,4 1759,9 1828,6
Chaetoceros wighamii Brightw. 98,2 9698,1 261,9 1200,1
Cocconeis scutellum Ehr. 251,3 3534,3 341,8 934,0
Coscinodiscus granii Gough. 84823,2 84823,2 133,3 133,3
Coscinodiscus janischii A. S. 20612,0 296316,9 92,9 296,3
Coscinodiscus jonesianus (Grev.) 
Ostf. 

70686,0 942480,0 86,7 146,7

Coscinodiscus oculus iridis Ehr. 127234,8 3448220,2 50,0 144,4
Coscinodiscus radiatus Ehr. 49087,5 212647,1 108,8 160,0
Cyclotella caspia Grun. 37,7 1017,9 555,6 1666,6
Cyclotella chaetoceros Lemm. 392,7 2671,9 412,7 800,0
Cyclotella meneghiniana Kutz. 3053,6 3053,6 388,9 388,9
Cyclotella spp. 1767,2 2650,7 400,0 466,7
Cylindrotheca closterium (Ehr.) 
Reim. et Lewin 

13,4 916,3 2999,3 3003,7

Cymatopleura elliptica (Breb.) Cl. 431027,5 431027,5 98,6 98,6
Cymbella spp. 10995,6 10995,6 601,3 601,3
Dactyliosolen fragilissimus (Berg.) 
Hasle 

754,0 18849,6 233,3 1033,3

Detonula confervacea (Cl.) Gran. 125,7 2356,2 466,7 1200,1
Diatoma tenue Ag. 437,5 22000,0 409,1 1628,6
Diploneis spp. 7952,2 14137,2 291,7 311,1
Ditylum brightwellii (West.) Grun. 7482,5 209120,9 121,2 594,0
Fragilaria spp. 785,4 785,4 850,0 850,0
Grammatophora marina (Lyngb.) 
Kutz. 

942,5 942,5 566,7 566,7

Gyrosigma kuetzingii (Grun.) Cl. 14137,2 28274,4 222,2 291,7
Hyalodiscus ambiguus Grun. 29321,6 153938,4 107,1 3120,0
Hyalodiscus scoticus (Kutz.) 
Grun. 

37699,2 37699,2 166,7 166,7

Leptocylindrus danicus Cl. 84,8 3927,0 440,0 2074,2
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Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Leptocylindrus minimus Gran. 15,7 381,7 1000,0 4099,3
Licmophora ehrenbergii (Kutz.) 
Grun. 

1187,5 14071,7 249,5 587,5

Licmophora flabellata Ag. 871,3 1323,7 529,1 620,0
Melosira moniliformes (O. Mull.) 
Ag. 

589,1 24740,1 190,5 666,7

Melosira varians Ag. 251,3 251,3 1100,0 1100,0
Navicula cancellata Donk. 2262,0 2262,0 433,3 433,3
Navicula pennata A. S. 201,1 110400,0 192,0 1125,0
Navicula spp. 230,9 40840,8 215,4 1226,2
Nitzschia acicularis Smith 125,7 4849,1 3000,2 3001,5
Nitzschia holsatica Hust. 75,4 523,6 3000,8 3010,4
Nitzschia longissima (Bred.) Ralfs 125,7 23457,3 3000,0 3001,9
Nitzschia lorenziana Grun. 335,1 1636,3 3000,1 3001,0
Nitzschia reversa W. Sm. 2618,0 12212,5 3001,3 3003,7
Nitzschia sigmoidea (Ehr.) W. Sm. 1256,6 120000,0 206,7 1020,0
Nitzschia spp. 88,0 414,7 3000,3 3007,0
Nitzschia tenuirostris Mer. 18,3 628,3 2999,5 3002,6
Paralia sulcata (Ehr.) Cl. 678,6 2035,8 444,4 666,7
Plagiotropis spp. 10602,9 10602,9 300,0 300,0
Pleurosigma elongatum Sm. 6234,5 172411,0 150,0 464,9
Proboscia alata (Bright.) Sunst. 1319,5 158336,6 278,4 2004,8
Pseudo-nitzschia delicatissima 
(Cl.) Heid. et Kolbe 

12,6 1340,4 2999,2 3005,8

Pseudo-nitzschia seriata (Cl.) 
Perag. 

127,2 1908,5 3000,6 3012,4

Pseudosolenia calcar avis (Schul.) 
Sunst. 

8796,5 640886,4 100,0 1002,9

Rhopalodia musculus (Kutz.) 
Mull. 

24429,1 24429,1 247,5 247,5

Skeletonema costatum (Grev.) Cl. 21,2 785,4 600,0 2250,3
Skeletonema subsalsum (Cl.) 
Bethge 

75,4 75,4 1333,3 1333,3

Stephanodiscus hantzschii Grun. 24,5 381,7 777,8 2000,4
Striatella delicatula (Kutz.) Grun. 2385,7 2385,7 570,4 570,4
Striatella interrupta (Ehr.) Helb. 1079,9 1963,5 820,0 836,4
Surirella fastuosa Ehr. 1809,6 1809,6 427,3 427,3
Surirella spp. 12566,4 12566,4 398,0 398,0
Synedra spp. 12,6 8143,0 361,1 2499,6
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Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Thalassionema nitzschioides 
Grun. 

125,7 2583,3 583,3 2050,1

Thalassiosira anguste-lineata 
(Schm.) Fr. et Has. 

4398,2 120687,7 112,2 342,9

Thalassiosira baltica Pr. — Lavr. 904,8 38792,5 166,7 583,3
Thalassiosira excentrica (Ehr.) Cl. 20106,2 20106,2 225,0 225,0
Thalassiosira nordenskioldii Cleve 2155,1 14431,7 247,6 428,6
Thalassiosira parva Pr. — Lavr. 113,1 8143,0 277,8 1166,7
Thalassiothrix mediterranea Pav. 15833,7 15833,7 670,2 670,2

Eukaryota, Chromista — Phylum Cryptophyta, Cryptophyceae

Cryptomonas spp. 1178,1 1178,1 3204,0 3204,0
Leucocryptos marina (Braar.) 
Butcher

9,4 254,5 3045,5 3205,9

Monas spp. 6,5 268,0 750,0 3354,5
Rhodomonas amphioxeia Conr. 179,6 251,3 3092,4 3162,3
Rhodomonas spp. 551,4 3284,0 335,2 603,1

Eukaryota, Chromista — Phylum Ochrophyta, Chrysophyceae

Dinobryon balticum (Schutt.) 
Lemm. 

8,1 393,2 3000 3093,2

Chrysamoeba spp. 382,0 382,0 667,0 667,0
Ochromonas minima Thrond. 9,4 147,3 1000,0 3354,5
Ochromonas oblonga Cart. 50,3 2356,2 368,5 1346,1

Eukaryota, Chromista — Phylum Ochrophyta, Dictyochophyceae

Dictyocha fibula Ehr. 2680,8 17148,6 187,5 351,1
Dictyocha speculum Ehr. 2356,2 73304,0 115,8 368,5
Dictyocha triacantha Ehr. 8177,1 8177,1 240,0 240,0
Pseudopedinella pyriformis Cart. 33,5 523,3 600,0 1866,4
Pseudopedinella variabilis Rouch. 33,5 257,7 1000,0 2530,7

Eukaryota, Chromista — Phylum Ochrophyta, Craspedophyceae

Bicosta spp. 14,1 392,7 3091,9 3204,1
Salpingoeca spinifera Thrond. 6,3 576,0 3022,7 3162,2

Eukaryota, Chromista — Phylum Haptophyta, Prymnesiophyceae

Acanthoica acanthos Sch. 113,0 33493,3 150,0 1000,0
Acanthoica lithostratus Sch. 2804,7 22437,9 171,4 342,9
Acanthoica monospina Schil. 523,3 4186,7 300,0 600,0

НА
УК
ОВ
А БІ

БЛ
ІО
ТЕ
КА

 О
НУ

 ім
. І.
І. М

ЕЧ
НИ
КО
ВА



Åêîñèñòåìà ïðèáåðåæíèõ âîä 215

Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Acanthoica ornata Conrad 2804,7 22437,9 171,4 342,9
Acanthoica quattrospina Lohm. 65,4 2356,2 368,5 3250,0
Acanthoica spp. 2143,6 2143,6 375,0 375,0
Calyptrosphaera insignis Sch. 904,3 3052,1 333,3 500,0
Calyptrosphaera spp. 3052,1 10300,8 222,2 333,3
Emiliania huxleyi (Lohm.) Hay et 
Mohler 

33,5 381,5 666,7 1500,2

Lohmannosphaera adriatica Sch. 904,3 904,3 500,0 500,0
Phaeocystis pouchetii (Hariot) 
Lager. 

4,2 220,8 800,0 3353,6

Pontosphaera echinofera Sch. 220,8 1766,3 400,0 800,0
Pontosphaera nigra Sch. 368,2 14130,0 200,0 703,6
Rhabdosphaera hispida Lohm. 268,0 268,0 750,0 750,0
Rhabdosphaera longistylis Sch. 16964,6 16964,6 189,3 189,3
Rhabdosphaera stylifer Lohm. 904,3 904,3 500,0 500,0
Syracosphaera grundii Sch. 904,3 14130,0 200,0 500,0

Eukaryota, Protozoa — Phylum Myzozoa, Dinophyceae

Akashiwo sanguinea (Hiras.) 
Hans. et Mostr. 

2143,6 70686,0 103,8 375,0

Alexandrium ostenfeldii (Paul.) 
Balech et Tangen 

38772,7 38772,7 142,9 142,9

Amphidinium crassum Lohm. 1431,7 6806,8 265,1 437,3
Ceratium furca (Ehr.) Clap. et 
Lach. 

8573,9 150419,5 656,9 1298,0

Ceratium fusus (Ehr.) Dujard. 14744,6 141204,3 986,4 3000,6
Ceratium tripos (O. F. Muller) 
Nitzsch. 

69377,0 421031,3 143,7 1861,3

Cochlodinium citron Kof. et Sw. 7539,8 7539,8 260,4 260,4
Cochlodinium spp. 
Dinophysis acuta Ehr. 18849,6 100531,2 113,6 233,3
Dinophysis baltica (Paul.) Kof. et 
Skogs. 

16,4 16,4 2051,3 2051,3

Dinophysis caudata Sav. — Kent. 15904,4 265465,2 86,5 288,9
Dinophysis hastata Stein 14778,1 14778,1 199,2 199,2
Dinophysis ovata Cl. et Lachm. 1570,8 72382,5 117,0 491,7
Dinophysis rotundata (Cl.) Kof. et 
Lach. 

6283,2 78540,0 113,6 269,3

Dinophysis sacculus Stein 14137,2 157080,0 105,0 244,4

НА
УК
ОВ
А БІ

БЛ
ІО
ТЕ
КА

 О
НУ

 ім
. І.
І. М

ЕЧ
НИ
КО
ВА



216 Îñòð³â Çì³¿íèé

Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Diplopsalis lenticula Stein 3534,3 41888,0 140,4 341,8
Glenodinium apiculatum Zach. 7330,4 33493,3 150,0 261,7
Glenodinium caspicum (Ost.) 
Sch. 

6283,2 6283,2 269,3 269,3

Glenodinium oculatum St. 4186,7 4186,7 300,0 300,0
Glenodinium paululum Lind. 508,9 508,9 614,2 614,2
Glenodinium pilula (Ostf.) Sch. 226,2 18849,6 184,3 854,6
Glenodinium spp. 14130,0 74814,1 132,3 200,0
Gonyaulax apiculata (Pen.) Entz. 18321,8 18321,8 3162,3 3162,3
Gonyaulax cochlea Meunier 4186,7 38772,7 142,9 300,0
Gonyaulax digitale (Pouch.) Kof. 4186,7 38772,7 142,9 300,0
Gonyaulax grindleyi (Reinecke) 4008,8 41888,0 140,4 310,9
Gonyaulax minima Kof. et Mich. 1237,0 14130,0 200,0 3204,0
Gonyaulax polygramma Stein 5726,9 8246,7 3185,6 3263,9
Gonyaulax scrippsae Kof. 7234,6 87069,6 109,1 250,0
Gonyaulax spinifera (Cl. et Lach.) 
Diesing. 

7330,4 33493,3 150,0 3106,8

Gonyaulax spp. 14130,0 58316,0 125,6 200,0
Gymnodinium agile Kof. et Sw. 381,5 5026,6 283,9 666,7
Gymnodinium agiliforme Sch. 282,7 4825,5 333,3 866,7
Gymnodinium najadeum Sch. 1809,6 33929,3 175,0 458,3
Gymnodinium neapolitanum Sch. 785,4 3607,9 318,7 538,5
Gymnodinium palustre Schilling 98,2 654,5 561,7 1077,1
Gymnodinium simplex (Lohm.) 98,2 981,8 500,0 1077,1
Gymnodinium spp. 33,5 14726,3 226,7 1500,2
Gymnodinium viride Penard. 6283,2 21205,8 179,5 269,3
Gymnodinium wulffii Sch. 100,5 3445,9 333,3 3250,0
Gyrodinium fussiforme Kof. et 
Sw. 

2262,0 103446,6 3015,0 3218,9

Gyrodinium lachryma (Meunier) 
Kof. et Sw. 

3769,9 210160,0 83,3 3178,4

Gyrodinium pellucidum (Wulff) 
Sch. 

2932,2 11488,2 214,3 3185,6

Gyrodinium spirale (Bergh) Kof. 
et Sw. 

4188,8 310339,8 200,0 3204,0

Gyrodinium spp. 4825,5 4825,5 333,0 333,0
Heterocapsa triquetra (Ehr.) Stein 678,6 5726,9 3080,6 3498,6
Kryptoperidinium foleaceum (St.) 
Lewis 

2061,7 57001,2 139,7 381,5
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Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Lessardia spp. 163,6 2544,7 3010,4 3132,1
Lyngulodinium polyedrum (Stein) 
Dodge 

5236,0 179503,3 85,7 280,9

Minuscula bipes Pav. 804,3 10602,9 300,0 3946,5
Oxytoxum spp. 4523,9 4523,9 3231,1 3231,1
Peridiniella danica Pauls. 1431,7 21991,2 158,6 437,3
Peridinium bipes St. 13613,6 82957,9 1499,5 3787,3
Peridinium excentricum Pauls. 23038,4 39270,0 3250,0 3713,0
Peridinium latum Paul. 23856,5 23856,5 3354,1 3354,1
Peridinium leonis 
Pavil. 

10857,4 24127,5 3442,0 3498,6

Peridinium pentagonum Gran 321359,0 321359,0 1053,8 1053,8
Peridinium pussilum 
(Penard) Lemm. 

4186,7 4186,7 300,0 300,0

Peridinium spp. 904,3 33493,3 150,0 3178,4
Peridinium verrucosum Meunier 65144,2 65144,2 120,5 120,5
Polykrikos kofoidi Chatt. 7539,8 241375,4 91,8 283,3
Polykrikos schwarzi Buts. 135773,7 775849,5 61,9 115,7
Prorocentrum compressum 
(Bailey) Abe et Dodge 

2356,2 36191,2 155,3 3092,3

Prorocentrum cordatum (Osten.) 
Dodge 

335,1 11453,8 218,6 702,2

Prorocentrum marinum (Cienk.) 
Loeblich III

5629,8 5629,8 319,6 319,6

Prorocentrum micans Ehren. 6283,2 110584,3 133,6 722,1
Protoperidinium breve Paulsen 10833,8 328401,9 140,4 4715,8
Protoperidinium brevipes Pauls. 128230,7 128230,7 4715,8 4715,8
Protoperidinium conicum (Gr.) 
Ost. et Schm. 

2618,0 89797,4 159,0 4290,3

Protoperidinium crassipes (Kof.) 
Balech 

9896,0 190852,2 100,3 4011,8

Protoperidinium curvipes Ost. 15708,0 67348,1 3519,7 3946,5
Protoperidinium decipiens Jorg. 22619,5 67557,0 119,2 177,2
Protoperidinium divergens Ehr. 17241,1 29732,1 192,3 3831,8
Protoperidinium granii Ostf. 2356,2 102625,6 150,0 4380,8
Protoperidinium pellucidum 
(Bergh) Schutt 

4186,7 47688,8 133,3 3614,6

Protoperidinium solidicorne 
Mangin. 

26763,3 267946,7 75,0 3746,3
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Âèä

Ñåðåäíüî- 
çâàæåíèé îá’ºì 
êë³òèíè, ìêì3

Ïèòîìà ïîâåðõíÿ 
êë³òèíè, ì2.êã-1

Minimum Maximum Minimum Maximum
Protoperidinium steinii Jorgen. 2544,7 131947,2 95,4 3865,4
Pyrophacus horologicum St. 10472,0 150796,8 92,1 249,7
Scrippsiella trochoidea (St.) 
Loebl. III 

603,2 25132,8 171,4 3537,7

 Eukaryota, Protozoa — Phylum Myzozoa, Ebriophyceae

Ebria tripartita (Schum.) Lemm. 2680,8 6283,2 269,3 351,1
Hermesinum adriaticum 
Zacharias

2513,3 19792,1 182,2 3250,0

Eukaryota, Protozoa — Phylum Euglenozoa, Euglenophyceae

Astasia spp. 670,2 44334,3 3015,0 3070,9
Euglena gracilis Klebs 2650,7 2650,7 3041,4 3041,4
Euglena spirogira Ehr. 23562,0 23562,0 3033,6 3033,6
Euglena viridis Ehr. 83,8 2945,3 3010,4 3092,4
Eutreptia lanowii Steuer 207,4 2262,0 3007,7 3092,4
Eutreptia viridis Perty 890,6 3562,6 3017,2 3068,1
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ÄÎÄÀÒÎÊ 2 

Ôëîðèñòè÷íèé ñêëàä âîäîðîñòåé-ìàêðîô³ò³â ïðèáåðåææÿ î. Çì³¿íîãî 

Òàêñîí

Ïåð³îä äîñë³äæåíü

 [9], 
1959 ð. 

 [3], 
1999 ð. 

 Íàø³ äàí³, 
2003–

2007 ðð. 

PHAEOPHYTA

PHAEOSPOROPHYCEAE Thur. 
ECTOCARPALES Setch. et N. L. Gardner
Ectocarpaceae C. Agardh
1. Ectocarpus siliculosus (Dillw.) Lyngb. * – *
DICTYOSIPHONALES Setch. et N. L. Gardner
Punctariaceae (Thur.) Kjellm. 
2. Punctaria latifolia Grev. – – *
Striariaceae Kjellm. 
3. Striaria attenuata (Grev.) Grev. var. attenuta – – *
CYCLOSPOROPHYCEAE Petrov
FUCALES Kylin
Cystoseiraceae Kütz. 
4. Cystoseira barbata C. Ag. var. barbata * – *

RHODOPHYTA

BANGIOPHYCEAE De Toni
PORPHYRIDIALES Kylin
Porphyridiaceae Kylin
5. Chroodactylon ornatum Hansgirg – – *
6. Stylonema alsidii (Zanard.) K. M. Drew. – – *
BANGIALES Schmitz
Bangiaceae Engler
7. Bangia atropurpurea (Roth) C. Ag. * – –
8. Porphyra leucosticta Thur. – – *
ERYTHROPELTIDALES Skuja
Erythropeltidaceae Skuja
9. Sahlingia subintegra (Rosenv.) Kornmann – – *
FLORIDEOPHYCEAE Cronquist
ACROCHAETIALES Garb. 
Acrochaetiaceae Fr. ex Tayl. 
10. Acrochaetium savianum (Meneghini) Nageli – – *
11. A. secundatum (Lyngbye) Nageli – – *
12. Colaconema savianum (Menegh.) Perest. – – *
CORALLINALES P. C. Silva et Johansen
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Òàêñîí

Ïåð³îä äîñë³äæåíü

 [9], 
1959 ð. 

 [3], 
1999 ð. 

 Íàø³ äàí³, 
2003–

2007 ðð. 
Corallinaceae Lamour. 
13. Corallina officinalis L. – * *
14. Lithophyllum cystoseirae (Hauck) Heydrich * – *
15. Hydrolithon farinosum (Lamour.) D. Penrose et 
Y. M. Chamberlain var farinosum

– – *

GIGARTINALES Schmitz
Phyllophoraceae Kylin
16. Phyllophora truncata (Turn.) Ag. f. brodiaei * – *
17. P. crispa (Hudson) P. S. Dixon f crispa – – *
RHODYMENIALES Schmitz
Champiaceae Kütz. 
18. Lomentaria clavellosa (Turn.) Gail. – – *
CERAMIALES Gray
Ceramiaceae Gray
19. Antithamnion cruciatum (C. Ag.) Näg. – – *
20. Callithamnion corymbosum (Sm.) Lyngb. * – *
21. Ceramium diaphanum (Lightf.) Roth – * *
22. C. siliquosum (Kütz.) Maggs et Hommers var. 
elegans (Roth) G. Furnari

– * *

23. C. rubrum auctorum Krauss * * *
24. C. deslongchampsii Chauv. ex Duby – – *
Rhodomelaceae Aresch. 
25. Polysiphonia denudata (Dillw.) Grev. ex Harv. – – *
26. P. sanguinea (C. Ag.) Zanard. – – *
27. P. subulata (Ducluz.) P. Crouan et H. Crouan – – *

CHLOROPHYTA

ULVOPHYCEAE (Lamour.) Stewart et Mattox
ULOTRICHALES Borzi
Ulotrichaceae Kütz. 
28. Ulothrix implexa (Kütz.) Kütz. – – *
29. Ulothrix sp. * – –
Ulvaceae Lamour. ex Dumort. 

30. Enteromorpha ahlneriana Bliding – * –

31. E. compressa (L.) Nees var. compressa – – *
32. E. flexuosa (Wulf.) J. Ag. subsp. flexuosa – * *
33. E. intestinalis (L.) Nees var. intestinalis – * *
34. E. linza (L.) J. Ag. – * –
35. E. maeotica Pr. — Lavr. – – *
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Òàêñîí

Ïåð³îä äîñë³äæåíü

 [9], 
1959 ð. 

 [3], 
1999 ð. 

 Íàø³ äàí³, 
2003–

2007 ðð. 
36. Entocladia viridis Reinke – – *
37. Percursaria percursa (C. Ag.) Rosenv. – – *
SIPHONOCLADALES (Blackman emend 
Tansley) Oltm. 
Cladophoraceae Wille in Warm
38. Chaetomorpha aerea (Dillw.) Kütz. – * –
39. Ch. crassa (C. Ag.) Kütz. – – *
40. Cladophora hutchinsiae (Dillw.) Kütz. – – *
41. Cl. albida (Nees) Kütz. – – *
42. Cl. laetevirens (Dillw.) Kütz. – – *
43. Cl. sericea (Huds.) Kütz. – * *
44. Rhizoclonium tortuosum (Dillw.) Kütz. – – *
45. Urospora penicilliformis (Roth) Aresch. * – *
SIPHONALES Wille in Warm. 
Bryopsidaceae Bory
46. Bryopsis plumosà (Huds.) C. Ag. – * *
47. B. hypnoides Lamour. – – *
Âñåãî 9 12 42

Ïðèì³òêà: * — âèä, âèÿâëåíèé ó ô³òîáåíòîñ³; – — íå âèÿâëåíèé. 
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ÄÎÄÀÒÎÊ 3 

Ñïèñîê âèä³â áåíòîñó, çàðåºñòðîâàíèõ â ïðèáåðåæíèõ âîäàõ 
á³ëÿ î. Çì³¿íîãî 

Òàêñîíè

¥ðóíòè
×å-

ðåïà-
øíèê

Ï³ùàíî-
÷åðåïàø-

êîâèé

Ìóëèñòî- 
÷åðåïàø-

êîâèé

Ñêåëü-
íèé

Òèï Porifera
Êëàñ Porifera

Porifera sp. + + – +
Òèï Coelenterata

Êëàñ Anthozoa
Actinia equina (L.) + + – +

Actinothoe clavata (Ilmoni) – + – –
Òèï Nemertini

Êëàñ Nemertini
Nemertini sp. + + – –

Òèï Annelidae
Êëàñ Polychaeta

Nereis diversicolor Muller + + + +
Heteromastus filiformis (Clap.) – + – +

Melinna palmata Grube + + – –
Terebellides stroemi Sars + + – –

Pectinaria koreni Malmgren + + – –
Harmathoe imbricata (Linne) + + – –

Òèï Aztropoda
Êëàñ Crustacea

Ï³äêëàñ Cirripedia
Balanus improvisus Darvin + + + +

Çàã³í Decapoda
Athanas nitescens Leach + + – +

Palaemon elegans Rathke – – – +
Crangon crangon (Linne) + + – –

Callianassa pestai De-Man – – – +
Diogenes pugilator Roux + + – –

Carcinus mediterraneus Czerniavsky – + – –
Macropipus arcuatus (Leach) – + – +
Pilumnus hirtellus (Linnaeus) – – – +

Eriphia verrucosa Forskal – – – +
Xantho poressa (Olivi) + – + +

Pachygrapsus marmoratus (Fabricius) – – – +
Pisidia longimana (Risso) – + + +

Çàã³í Mysidacea
Leptochelia savignyi (Kröyer) – + – –
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Òàêñîíè

¥ðóíòè
×å-

ðåïà-
øíèê

Ï³ùàíî-
÷åðåïàø-

êîâèé

Ìóëèñòî- 
÷åðåïàø-

êîâèé

Ñêåëü-
íèé

Çàã³í Isopoda
Idotea baltica basteri Audouin + + – –

Synisoma capito (Rathke) + – – +
Naesa bidentata (Adams) – – – +

Çàã³í Amphipoda
Corophium sp. + – – +

Phtisica marina Slabber + + – –
Òèï Mollusca

Êëàñ Loricata
Lepidochitona cinerea L. + – – +

Êëàñ Gastropoda
Rissoa sp. + + – –

Bittium reticulatum (Costa) + – – +
Calyptraea chinensis (L.) + – – +

Tritia reticulata (Linne) – – – +
Nana neritea (Linne) – – – +

Nana donovani (Risso) + – – +
Rapana thomasiana thomasiana Grosse + + – +

Êëàñ Bivalvia
Mytilaster lineatus (Gmelin) – – – +

Mytillus galloprovincialis Lam. + + + +
Modiolus phaseolinus (Philippi) – – – +

Modiolus adriaticus (Lam.) + + – +
Acanthocardia tuberculata Linne + + – –

Cerastoderma glaucum Poiret + + – –
Parvicardium exiguum (Gmelin) + + + +

Chamelea gallina (L.) + – – +
Polititapes aurea (Gmelin) – – – +

Polititapes petalina (Lam.) – – + –
Spisula subtruncata (Costa) + + + –

Abra ovata (Philippi) + + + –
Mya arenaria L. – + – –

Cunearca cornea Reeve + + – +
Òèï Echinodermata

Êëàñ Ophiuroidea
Amphiura stepanovi Djakonov + + – +

Òèï Chordata
Êëàñ Ascidiacea

Ctenicella appendiculata (Heller) + – – –
Ascidiella aspersa (Muller) + + – –

Botryllus schlosseri (Pallas) – – – +
Âñüîãî: 55 35 33 9 34
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ÄÎÄÀÒÎÊ 5 

Òàêñîíîì³÷íèé ñêëàä ³õò³îôàóíè àêâàòîð³¿ î. Çì³¿íîãî, ¿¿ åêîëîãî-
çîîãåîãðàô³÷íà õàðàêòåðèñòèêà é çóñòð³÷àëüí³ñòü âèä³â 

Òàêñîíîì³÷íèé ñêëàä
Åêîëîã³÷í³, 

çîîãåîãðàô³÷-
í³ ãðóïè

Çóñòð³÷àëüí³ñòü âèäó
Òðàëîâèé 

ëîâ
Ïðèáåðåæ-

íèé ëîâ
Squaliformes 
Squalidae 
Àêóëà êîëþ÷à çâè÷àéíà, êàòðàí 
Squalus acanthias Linnaeus, 1758

1á ++ ++

Rajiformes 
Rajidae 
Ìîðñüêà ëèñèöÿ Raja clavata Linnaeus, 
1758

1á + ++

Dasyatidae 
Ìîðñüêèé ê³ò Dasyatis pastinaca 
(Linnaeus, 1758)

1à – – ++

Acipenseriformes 
Acipenseridae 
Á³ëóãà ÷îðíîìîðñüêà Huso huso 
(Linnaeus, 1758) 

3 – – –

Ñåâðþãà Acipenser stellatus Pallas, 1771 3 – – –
Clupeiformes 
Clupeidae 
×îðíîìîðñüêèé ïóçàíîê Alosa 
maeotica (Grimm, 1901)* 

3 ++ ++

Øïðîò ÷îðíîìîðñüêèé Sprattus 
sprattus phalericus (Risso, 1810)

1á +++ +++

Engraulidae 
Àí÷îóñ ºâðîïåéñüêèé, õàìñà Engraulis 
encrasicolus (Linnaeus, 1758) 

1à ++ +++

Gadiformes 
Lotidae 
Òðèâóñèé ìîðñüêèé ìèíü ñåðåäçåì-
íîìîðñüêèé Gaidropsarus mediterraneus 
(Linnaeus, 1758)

1á – +++

Gadidae 
Ìåðëàíã ÷îðíîìîðñüêèé Merlangius 
merlangus (Linnaeus, 1758)

1á +++ +++
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Òàêñîíîì³÷íèé ñêëàä
Åêîëîã³÷í³, 

çîîãåîãðàô³÷-
í³ ãðóïè

Çóñòð³÷àëüí³ñòü âèäó
Òðàëîâèé 

ëîâ
Ïðèáåðåæ-

íèé ëîâ
Beloniformes 
Belonidae 
Ñàðãàí ÷îðíîìîðñüêèé Belone belone 
(Linnaeus, 1761)

1à – – ++

Ateriniformes 
Aterinidae 
Àòåðèíà ÷îðíîìîðñüêà Atherina boyeri 
pontica Eichwald, 1838

1à + ++

Syngnathiformes 
Syngnathidae 
Òðóáêîðîò ñð³áëÿñòèé Syngnathus 
typhle Linnaeus, 1758

1à – +

Ìîðñüêà ãîëêà ïóõëîùîêà ÷îðíîìîð-
ñüêà Syngnathus abaster Risso, 1827

1à – +

Ìîðñüêà ãîëêà òîâñòîðèëà Syngnathus 
variegatus Pallas, 1814

1à – – +

Ìîðñüêà ãîëêà òîíêîðèëà Syngnathus 
tenuirostris Rathke, 1837

1à – – +

Ìîðñüêèé êîíèê ºâðîïåéñüêèé 
Hippocampus guttulatus Cuvier, 1829 

1à + +

Scorpaeniformes 
Scorpaenidae 
Ñêîðïåíà ÷îðíîìîðñüêà Scorpaena 
porcus Linnaeus, 1758

1à + ++

Perciformes 
Pomatomidae 
Ëóôàð ñòðèáàþ÷èé Pomatomus saltatrix 
(Linnaeus, 1766)

1à + ++

Carangidae 
Ñòàâðèäà ÷îðíîìîðñüêà Trachurus 
mediterraneus (Steindachner, 1868) 

1à ++ +++

Centracanthidae 
Ñìàðèäà çâè÷àéíà Spicara smaris 
(Linnaeus, 1758)

1à – – –

Sciaenidae 
Óìáð³íà ñâ³òëà Umbrina cirrosa 
(Linnaeus, 1758)

1à – – –
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Òàêñîíîì³÷íèé ñêëàä
Åêîëîã³÷í³, 

çîîãåîãðàô³÷-
í³ ãðóïè

Çóñòð³÷àëüí³ñòü âèäó
Òðàëîâèé 

ëîâ
Ïðèáåðåæ-

íèé ëîâ
Mullidae 
Áàðàáóëÿ ÷îðíîìîðñüêà Mullus 
barbatus ponticus Essipov, 1927

1à + +

Mugilidae 
Ï³ëåíãàñ Mugil soiuy Basilewsky, 1855

4 – – +++

Ñèíã³ëü Liza aurata (Risso, 1810) 1à – – +++
Labridae 
Çåëåíóøêà-ðÿá÷èê Symphodus cinereus 
(Bonnaterre, 1788)*

1à – +++

Çåëåíóøêà ïëÿìèñòà Symphodus 
ocellatus (Forsskal, 1775)*

1à – – ++

Trachinidae 
Ìîðñüêèé äðàêîí Trachinus draco 
Linnaeus, 1758

1à – – –

Uranoscopidae 
Ç³ðêîãëÿä ºâðîïåéñüêèé Uranoscopus 
scaber Linnaeus, 1758

1à – – +

Blennidae 
Ìîðñüêèé ñîáà÷êà âóõàòèé 
Parablennius tentacularis (Brünnich, 
1768)*

1à – – +++

Ìîðñüêèé ñîáà÷êà çâè÷àéíèé 
Parablennius sanguinolentus (Pallas, 
1814)*

1à – – +++

Ìîðñüêèé ñîáà÷êà Çâîí³ì³ðà 
Parablennius zvonimiri (Kolombatovic, 
1892)*

1à – – +++

Ñîáà÷êà-ñôèíêñ Aidablennius sphynx 
(Valenciennes, 1836)*

1à – – +++

Ophidiidae 
Îøèáåíü çâè÷àéíèé Ophidion rochei 
Muller, 1845

1à – – ++

Ammodytidae 
Ï³ùàíêà ñòðó÷êóâàòà Gymnammodytes 
cicerellus (Rafinesgue, 1810)

1á – – ++

Gobiidae 
Áè÷îê-àô³ÿ Aphia minuta (Risso, 1810)

1à – – +

Áè÷îê-ïóãîëîâêà ç³ð÷àñòà Benthophilus 
stellatus (Sauvage, 1874)

2 – – — 
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Òàêñîíîì³÷íèé ñêëàä
Åêîëîã³÷í³, 

çîîãåîãðàô³÷-
í³ ãðóïè

Çóñòð³÷àëüí³ñòü âèäó
Òðàëîâèé 

ëîâ
Ïðèáåðåæ-

íèé ëîâ
Áè÷îê ÷îðíèé Gobius niger Linnaeus, 
1758*

1à + ++

Áè÷îê ïàãàíåëü Gobius paganellus 
Linnaeus, 1758*

1à – – +

Áè÷îê-æàáîãîëîâèé Mesogobius 
batrachocephalus (Pallas, 1814)

2 – – ++

Áè÷îê-êðóãëÿê Neogobius melanostomus 
(Pallas, 1814)

2 ++ +++

Áè÷îê-ñóðìàí Neogobius cephalargoides 
Pinchuk, 1976

2 – – +

Áè÷îê-ðàòàí Neogobius ratan 
(Nordmann, 1840)

2 – – ++

Áè÷îê-öóöèê Proterorhinus marmoratus 
(Pallas, 1814)

2 – – ++

Gobiesociformes 
Gobiesocidae 
Ïðèëèïàëî Lepadogaster candollii Risso, 
1810

1à – – ++

Ïëÿìèñòèé ïðèñîñîê Diplecogaster 
bimaculata bimaculata (Bonnaterre, 
1788)

1à – – ++

Pleuronectiformes 
Scophthalmidae 
Êàëêàí ÷îðíîìîðñüêèé Psetta maxima 
maeotica (Pallas, 1814)

1á + ++

Pleuronecthidae 
Êàìáàëà ÷îðíîìîðñüêà Platichthys 
flesus (Linnaeus, 1758)

1á + +

Soleidae 
Ìîðñüêèé ÿçèê Pegusa lascaris (Risso, 
1810)

1à – – +

Ïðèì³òêè: 1à — ñåðåäçåìíîìîðñüê³ ³ìì³ãðàíòè, 1á — áîðåàëüíî-àòëàíòè÷-
í³ ðåë³êòè, 2 — ñîëîíîâàòîâîäí³ âèäè, 3 — ïðîõ³äí³ òà íàï³âïðîõ³äí³ âèäè, 
4 — âèäè-³íòðîäóöåíòè, * — ðåë³êòè ôàóíè Òåòèñà; — – — âèä íå çóñòð³÷àâñÿ, 
— — äóæå ð³äê³ âèäè, + — ð³äê³ âèäè, ++ — çâè÷àéí³ âèäè, +++ — äîì³íàíòí³ 
ìàñîâ³ âèäè. 
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