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Ãèáåëü çåìíîâîäíûõ (Amphibia) íà àâòîäîðîãàõ Ëüâîâùèíû: ñîñòîÿíèå ïðîáëåìû è êðèòåðèè
îöåíêè. Ðåøåòèëî Î. Ñ., Ìûêèò÷àê Ò. È. — Â ðåçóëüòàòå âûïîëíåíèÿ ðàáîòû âûÿâëåíû 60 ìåñò
ãèáåëè çåìíîâîäíûõ íà îñíîâíûõ àâòîäîðîãàõ Ëüâîâñêîé îáë., êà÷åñòâåííûé è êîëè÷åñòâåííûé
ñîñòàâ æåðòâ (3555 îñ. 13 âèäîâ), íàèáîëåå ÷èñëåííûìè è ìàññîâûìè èç êîòîðûõ ÿâëÿþòñÿ
ñåðàÿ æàáà, Bufo bufo, è òðàâÿíàÿ ëÿãóøêà, Rana (Rana) temporaria, ñîñòàâëÿþò áîëåå 90%.
Ïðîàíàëèçèðîâàâ ðàçíûå ôàêòîðû âëèÿíèÿ íà ãèáåëü çåìíîâîäíûõ, ìû âûäåëèëè ñðåäè íèõ
òðè êëþ÷åâûõ ñ ñîîòâåòñòâóþùèìè ïàðàìåòðàìè, êîòîðûå ïðåäëàãàåì èñïîëüçîâàòü äëÿ
îïðåäåëåíèÿ óðîâíÿ âëèÿíèÿ àâòîäîðîã íà ãèáåëü çåìíîâîäíûõ, à èìåííî: êîëè÷åñòâî
ïîãèáøèõ îñîáåé, èíòåíñèâíîñòü äâèæåíèÿ àâòîòðàíñïîðòà è ðàññòîÿíèå îò äîðîãè ê
íåðåñòîâîìó âîäîåìó. Ïîäðîáíûìè èññëåäîâàíèÿìè íà îäíîì èç ìîäåëüíûõ ó÷àñòêîâ áûëè
èçó÷åíû îñîáåííîñòè ñåçîííîé äèíàìèêè ìèãðàöèé çåìíîâîäíûõ. Íà ïðèìåðå òèïè÷íûõ âèäîâ
âûÿñíèëè, ÷òî õàðàêòåð ìèãðàöèé, èìåÿ íåêîòîðûå âèäîâûå îñîáåííîñòè, âñå æå ñîõðàíÿåò
îáùèå ìèãðàöèîííûå òåíäåíöèè è óêàçûâàåò íà òðè âñïûøêè ìèãðàöèîííîé àêòèâíîñòè
çåìíîâîäíûõ íà ïðîòÿæåíèè ñåçîíà — âòîðàÿ ïîëîâèíà àïðåëÿ, èþëü, êîíåö ñåíòÿáðÿ —
îêòÿáðü.

Êëþ÷åâûå  ñ ëîâ à: çåìíîâîäíûå, ãèáåëü, ìèãðàöèè, àâòîäîðîãè, Ëüâîâñêàÿ îáëàñòü.

Road Mortality of Amphibians (Amphibia) in Lviv Region: Problem Status and Estimating Criteria.
Reshetylo O. S., Mykitchak T. I. — 60 places of amphibian mortality on the main roads of Lviv Region
were found out. 3555 individuals of 13 victim species were observed. The Common Toad Bufo bufo and
Common Frog Rana (Rana) temporaria are the most numerous ones and make over 90% in total.
Different factors of influence over the amphibian mortality were analyzed, but the emphasis is put on
three key ones with the corresponding parameters that are proposed to be used for establishing of the
influence level of roads on amphibian mortality. They are as follows: number of killed individuals, traf-
fic intensity, distance between road and breeding place. The seasonal dynamics of amphibian migra-
tions were investigated in details on one of the model areas within the region. By the example of typ-
ical species it was shown that migration features, even having some species peculiarities, keep general
migration tendencies and display three peaks of amphibian migration activity during the season — sec-
ond half of April, July, the end of September — October.

Ke y  wo r d s: roads, amphibians, mortality, migrations, Lviv region.

Âñòóï

Çìåíøåííÿ íàñë³äê³â íåãàòèâíîãî àíòðîïîãåííîãî âïëèâó íà á³îòè÷íå ð³çíîìàí³òòÿ çàãàëîì ³ íà
çîîá³îòó çîêðåìà º íåìîæëèâèì áåç âñåá³÷íîãî äåòàëüíîãî âèâ÷åííÿ ïîïóëÿö³é. Àêòóàëüíèì
íàïðÿìîì òàêîãî âèâ÷åííÿ º äîñë³äæåííÿ ì³ãðàö³éíèõ ïðîöåñ³â ó ïîïóëÿö³ÿõ òâàðèí ³ íàñë³äê³â ¿õ
àíòðîïîãåííî¿ ôðàãìåíòàö³¿. Ç’ÿñóâàííÿ ð³âíÿ âèâ÷åíîñò³ öèõ ïèòàíü ñâ³ä÷èòü ïðî íåäîñòàòíþ óâàãó
äî íèõ ç áîêó â³ò÷èçíÿíèõ äîñë³äíèê³â òà ïðî î÷åâèäí³ñòü ïðîáëåìè íåãàòèâíîãî âïëèâó àâòîäîð³ã ³
àâòîòðàíñïîðòó íà ïîïóëÿö³¿ òâàðèí, ç-ïîì³æ ÿêèõ, â ñèëó ñâî¿õ á³îëîã³÷íèõ îñîáëèâîñòåé, ÷³òêî
âèä³ëÿºòüñÿ ãðóïà çåìíîâîäíèõ — íàéâðàçëèâ³øèõ äî öüîãî âïëèâó íàçåìíèõ õðåáåòíèõ òâàðèí, ùî
ñòàíîâëÿòü íàéá³ëüøó ÷àñòêó æåðòâ íà äîðîãàõ (70–88%) (Puky, 2003). Àâòîìîá³ëüí³ øëÿõè, ÿê³
âèñòóïàþòü øòó÷íèìè áàð’ºðàìè ó ïðèðîäíîìó ñåðåäîâèù³, ôðàãìåíòóþòü éîãî é ³çîëþþòü äåÿê³
ä³ëÿíêè, ùî ïðèçâîäèòü äî çíèæåííÿ ÿê ÷èñåëüíîñò³ ïîïóëÿö³é çåìíîâîäíèõ, òàê ³ âïëèâàº íà
ñòàá³ëüí³ñòü åêîñèñòåì ó ö³ëîìó. Äëÿ çåìíîâîäíèõ õàðàêòåðí³ ùîð³÷í³ ìàñîâ³ ì³ãðàö³¿ ì³æ
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íåðåñòîâèìè âîäîéìàìè òà íàçåìíèìè á³îòîïàìè. Â³äñòàíü öèõ ì³ãðàö³é çâè÷àéíî ïåðåâèùóº
ðîçì³ðè ôðàãìåíòîâàíèõ äîðîãàìè ä³ëÿíîê ëàíäøàôòó, ùî ïðèçâîäèòü äî íåâ³äâîðîòíîãî êîíôë³êòó
«òâàðèíà–äîðîãà». Öå, ó ñâîþ ÷åðãó, óñêëàäíþº ïåðåá³ã æèòòºâîãî öèêëó çåìíîâîäíèõ ³ âðåøò³ ìàº
íåãàòèâíèé âïëèâ íà ¿õí³ ïîïóëÿö³¿ (Íîâèöêèé, 2005; Íîâèöêèé è äð., 2004). Íàñë³äêîì òàêîãî
êîíôë³êòó º çíà÷íå çíèæåííÿ ÷èñåëüíîñò³ ëîêàëüíèõ ïîïóëÿö³é çåìíîâîäíèõ, à òàêîæ ¿õíÿ ãåíåòè÷íà
³çîëÿö³ÿ. Âñå öå óñêëàäíþº íå ëèøå ðåàë³çàö³þ á³îëîã³÷íî¿ ïðîãðàìè âèä³â, àëå é áåçïåêó ðóõó íà
àâòîøëÿõàõ.

Òàêèì ÷èíîì, çàãèáåëü çåìíîâîäíèõ íà àâòîøëÿõàõ — öå àêòóàëüíà ïðîáëåìà, áåçïîñåðåäíüî
ïîâ’ÿçàíà ÿê ç³ çðîñòàííÿì ê³ëüêîñò³ àâòîòðàíñïîðòó é ³íòåíñèâíîñò³ äîðîæíüîãî ðóõó, òàê ³ ç
ðîçâèòêîì ³íôðàñòðóêòóðè äîð³ã, îñîáëèâî ó êîíòåêñò³ ªÂÐÎ-2012 (íàïðèêëàä, êîíöåñ³éíà
àâòîìàã³ñòðàëü Êðàêîâåöü–Áðîäè ó Ëüâ³âñüê³é îáë.). Àäæå äîðîãè, ÿê³ ôðàãìåíòóþòü ïðèðîäí³
ëàíäøàôòè, ñòâîðþþòü øòó÷í³ ïåðåïîíè äëÿ ì³ãðàö³é çåìíîâîäíèõ ³ çá³ëüøóþòü ïîòåíö³éíó çàãðîçó
äëÿ ³ñíóâàííÿ ¿õí³õ ïîïóëÿö³é (Langton, 1989; Rybacki, 1995; Ðåøåòèëî òà ³í., 2006).

Ñë³ä òàêîæ íàãîëîñèòè íà ì³çåðí³é ê³ëüêîñò³ ïðàöü òàêîãî ñïðÿìóâàííÿ â Óêðà¿í³, ùî ñâ³ä÷èòü
ïðî íåîáõ³äí³ñòü ïðîâåäåííÿ òàêèõ äîñë³äæåíü, ÿê³ áóäóòü ñïðèÿòè ï³çíàííþ äèíàì³÷íèõ ïðîöåñ³â,
ùî â³äáóâàþòüñÿ ó ïîïóëÿö³ÿõ çåìíîâîäíèõ (Çàãîðîäíþê, 2006). Ãîñòðà íåîáõ³äí³ñòü ïðîâåäåííÿ
òàêèõ äîñë³äæåíü âæå äàâíî íàçð³ëà ³ º î÷åâèäíîþ, îñê³ëüêè ùîðîêó ï³ä êîëåñàìè àâòîòðàíñïîðòó
ãèíå âåëè÷åçíà ê³ëüê³ñòü çåìíîâîäíèõ, ïðè÷îìó ìàñøòàá öüîãî ïðîöåñó íàáóâàº âñå çàãðîçëèâ³øîãî
õàðàêòåðó.

Îòæå, ìåòîþ öüîãî äîñë³äæåííÿ áóëî âèÿâëåííÿ ì³ñöü ìàñîâî¿ çàãèáåë³ çåìíîâîäíèõ íà
àâòîøëÿõàõ Ëüâ³âùèíè, âèçíà÷åííÿ ð³âíÿ âïëèâó àâòîøëÿõ³â îáëàñò³ íà çàãèáåëü çåìíîâîäíèõ é
îö³íþâàííÿ çàãðîçè äëÿ ¿õíüîãî ³ñíóâàííÿ, ïîâ’ÿçàíî¿ ç ðóõîì àâòîòðàíñïîðòó.

Ìàòåð³àë ³ ìåòîäè

Äîñë³äæåííÿ çàãèáåë³ çåìíîâîäíèõ âíàñë³äîê ðóõó àâòîòðàíñïîðòó ïðîâîäèëè íà îñíîâíèõ
ìàã³ñòðàëüíèõ àâòîøëÿõàõ Ëüâ³âñüêî¿ îáë. (ðèñ. 1), ÿêà º âäàëîþ ìîäåëüíîþ òåðèòîð³ºþ äîñë³äæåííÿ,
îñê³ëüêè òóò ïðåäñòàâëåíî 80% ôàóíè çåìíîâîäíèõ Óêðà¿íè. Âîíà âêðèòà äîñèòü ðîçâèíåíîþ
ìåðåæåþ àâòîøëÿõ³â, ê³ëüêà ç ÿêèõ ìàþòü íå ëèøå çàãàëüíîäåðæàâíå, à é çàãàëüíîºâðîïåéñüêå
çíà÷åííÿ, ¿¿ òåðèòîð³ÿ ñêëàäàºòüñÿ ç ð³çíîìàí³òíèõ ëàíäøàôò³â, ùî, çà ïîòðåáè, äàº çìîãó çðîáèòè
ïåâí³ óçàãàëüíåííÿ íà äåðæàâíó ïåðñïåêòèâó. Çàãàëüíà ïðîòÿæí³ñòü äîñë³äæåíèõ ìàðøðóò³â
ñòàíîâèëà ïîíàä 1200 êì. Ìàðøðóòè ïðîêëàäåí³ ç òàêèì ðîçðàõóíêîì, àáè îõîïèòè ÿêîìîãà á³ëüøó
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Ðèñ. 1. Äîñë³äæóâàí³ àâòîøëÿõè Ëüâ³âñüêî¿ îáëàñò³.

Fig. 1. Investigated roads of Lviv Region.



ïëîùó îáëàñò³, ¿¿ ð³çíîìàí³òí³ ëàíäøàôòè, âèäîâó ð³çíîìàí³òí³ñòü îá’ºêò³â äîñë³äæåííÿ, ð³çí³ çà
íàâàíòàæåííÿì òèïè àâòîäîð³ã òîùî.

Ãîëîâíèìè õàðàêòåðèñòèêàìè, ÿê³ áðàëèñÿ äî óâàãè ï³ä ÷àñ äîñë³äæåííÿ, áóëè ÿê³ñíèé ³
ê³ëüê³ñíèé ñêëàä çàãèáëèõ ï³ä êîëåñàìè àâòîòðàíñïîðòó çåìíîâîäíèõ, ³íòåíñèâí³ñòü ðóõó àâòîòðàíñ-
ïîðòó, íàÿâí³ñòü íåðåñòîâèõ âîäîéì ³ â³äñòàíü äî íèõ. Ðîáîòó ïðîâîäèëè ó 2006 ð. ïðîòÿãîì óñüîãî
ñåçîíó àêòèâíîñò³ çåìíîâîäíèõ (êâ³òåíü-ëèñòîïàä). Äàí³ ç³ ñìåðòíîñò³ íà êîæí³é äîñë³äæóâàí³é
ä³ëÿíö³ ô³êñóâàëè ïðèíàéìí³ òðè÷³ çà ñåçîí, à íà ìîäåëüí³é ä³ëÿíö³ — äâ³÷³ íà ì³ñÿöü. Óñ³ ðîçäóøåí³
îñîáèíè ï³ñëÿ ï³äðàõóíêó óñóâàëè ç äîðîãè, àáè çàïîá³ãòè ïîâòîðíîìó ¿õ îáë³êó.

Äëÿ ðåàë³çàö³¿ íàì³÷åíî¿ ïðîãðàìè äîñë³äæåííÿ çàñòîñîâóâàëè ÿê çàãàëüíîïðèéíÿò³
ãåðïåòîëîã³÷í³ ìåòîäè (Èçìåðåíèå…, 2003; Berninghausen, 1995), òàê ³ ñïåöèô³÷í³ ìåòîäè÷í³ ï³äõîäè,
ÿê-òî: îáë³ê çåìíîâîäíèõ ç àâòîòðàíñïîðòó íà äîðîæí³õ òðàíñåêòàõ òà ëîêàë³çàö³ÿ ì³ñöü ðîçìíîæåííÿ
çåìíîâîäíèõ øëÿõîì âèÿâëåííÿ ñàìö³â, ùî âîêàë³çóþòü (Fahrig et al., 1995).

²íòåíñèâí³ñòü ðóõó àâòîòðàíñïîðòó âñòàíîâëþâàëè áåçïîñåðåäí³ì ï³äðàõóíêîì àâòîìîá³ë³â çà
îäèíèöþ ÷àñó ç ïîäàëüøèì ïåðåðàõóíêîì îäåðæàíèõ äàíèõ íà äîáó, áàçóþ÷èñü íà çàêîíîì³ðíîñòÿõ
äîáîâî¿ ³íòåíñèâíîñò³ ðóõó àâòîòðàíñïîðòó (Hels, Buchwald, 2001). Îäí³ºþ ç âàæëèâèõ óìîâ, ÿêó
áðàëè äî óâàãè ï³ä ÷àñ âñòàíîâëåííÿ ³íòåíñèâíîñò³ ðóõó àâòîòðàíñïîðòó, áóëà éîãî â³äíîñíà ñòàë³ñòü
óïðîäîâæ ñåçîíó.

Íàóêîâ³ íàçâè âèä³â ïîäàíî çã³äíî ç ïðàöÿìè ª. Ì. Ïèñàíöÿ (2005, 2006).

Ðåçóëüòàòè é îáãîâîðåííÿ

Çàãàëîì âèÿâëåíî ³ âèâ÷åíî 60 ì³ñöü çàãèáåë³ çåìíîâîäíèõ íà äîñë³äæóâàíèõ
àâòîøëÿõàõ Ëüâ³âùèíè ³ 9 ì³ñöü, äå çàãèáëèõ òâàðèí íå áóëî, ïðîòå ³ñíóâàëà
ïîòåíö³éíà çàãðîçà äëÿ çåìíîâîäíèõ ç áîêó àâòîòðàíñïîðòó (ðèñ. 2).

Çàãàëüíà ê³ëüê³ñòü çàãèáëèõ íà äîðîãàõ çåìíîâîäíèõ ñòàíîâèëà 3555 îñîáèí
ïðîòÿãîì ñåçîíó. Âñòàíîâëåíî, ùî æåðòâàìè àâòîòðàíñïîðòó áóëè 13 âèä³â çåì-
íîâîäíèõ ç 17, â³äîìèõ íà òåðåíàõ Ëüâ³âùèíè. Ç-ïîì³æ çàãèáëèõ çåìíîâîäíèõ çà
ê³ëüê³ñòþ çíà÷íî ïåðåâàæàþòü äâà âèäè: ñ³ðà ðîïóõà ³ òðàâ’ÿíà æàáà. ¯õíÿ ÷àñòêà
ñòàíîâèòü ïîíàä 90% çàãàëüíî¿ ê³ëüêîñò³ çåìíîâîäíèõ, ùî çàãèíóëè ï³ä êîëåñàìè
àâòîòðàíñïîðòó (òàáë. 1). Òîòàëüíå ïåðåâàæàííÿ öèõ âèä³â ñåðåä æåðòâ ï³äòâåðä-
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Ðèñ. 2. Ðîçòàøóâàííÿ äîñë³äæóâàíèõ ä³ëÿíîê íà àâòîøëÿõàõ îáëàñò³.

Fig. 2. Location of investigated sites on the roads of the region.



æóº òåçó ïðî òå, ùî íàé÷èñëåíí³ø³ òà íàéðîçïîâñþäæåíø³ âèäè íàé÷àñò³øå
ãèíóòü íà äîðîãàõ (Puky, 2003), àäæå ñàìå ö³ âèäè º íàéïîøèðåí³øèìè é íàéìà-
ñîâ³øèìè ó äîñë³äæóâàíîìó ðåã³îí³, ùî çóìîâëåíî ¿õí³ìè åêîëîã³÷íèìè îñîáëè-
âîñòÿìè é åêîëîã³÷íîþ ïëàñòè÷í³ñòþ. Òðàïëÿþòüñÿ âîíè ïðàêòè÷íî â êîæí³é
äîñë³äæóâàí³é òî÷ö³ ³, çà ê³ëüêîìà âèíÿòêàìè, ãèíóòü ó íàéá³ëüøèõ ê³ëüêîñòÿõ
ïîð³âíÿíî ç ³íøèìè âèäàìè.

Õàðàêòåð òåðèòîð³àëüíîãî ðîçïîä³ëó äîñë³äæóâàíèõ âèä³â, çàãèáëèõ íà
äîðîãàõ, ñâ³ä÷èòü ïðî ð³âíîì³ðíå ïîøèðåííÿ ¿õ ó ìåæàõ ð³âíèííî¿ ÷àñòèíè
îáëàñò³ ³, â³äïîâ³äíî, çàãèáåëü ï³ä êîëåñàìè òðàíñïîðòó òàêèõ âèä³â, ÿê
çâè÷àéíèé òðèòîí, ÷åðâîíî÷åðåâà êóìêà ³ çâè÷àéíà ÷àñíè÷íèöÿ (ñóêóïíà
çàãèáåëü öèõ âèä³â ñòàíîâèòü áëèçüêî 3,5%). Çàãèáåëü ãðåáåíÿñòîãî òðèòîíà ³
çâè÷àéíî¿ êâàêø³ çàô³êñîâàíà ÿê íà ð³âíèí³, òàê ³ ó ïåðåäã³ð’ÿõ òà ãîðàõ, ùî
ö³ëêîì ï³äòâåðäæóºòüñÿ ¿õí³ì òåðèòîð³àëüíèì ðîçïîä³ëîì ó ìåæàõ îáëàñò³
(ñóìàðíà çàãèáåëü îáîõ âèä³â — 2,2%). Íàñòóïíîþ ãðóïîþ çåìíîâîäíèõ, ÿêó
ìîæíà âèä³ëèòè íà îñíîâ³ äîñë³äæåíü, º ãðóïà ñóòî ã³ðñüêèõ âèä³â: æîâòî÷åðåâà
êóìêà ³ êàðïàòñüêèé òðèòîí. Ö³ âèäè åêîëîã³÷íî ïðèóðî÷åí³ äî ã³ð ³ ïåðåäã³ð’¿â,
ùî ï³äòâåðäæóþòü ³ íàø³ äîñë³äæåííÿ, îñê³ëüêè ãèíóëè âîíè ëèøå íà äîðîãàõ ó
ãîðàõ (ñóêóïíî áëèçüêî 1%). Ñë³ä òàêîæ çàóâàæèòè, ùî ç-ïîì³æ ö³º¿ ãðóïè
ã³ðñüêèõ âèä³â æîäíîãî ðàçó íå òðàïèëèñÿ ðîçäóøåíèìè òðàíñïîðòîì ïëÿìèñòà
ñàëàìàíäðà é àëüï³éñüêèé òðèòîí, à êàðïàòñüêèé òðèòîí â³äîìèé ëèøå çà îäí³ºþ
çíàõ³äêîþ, ùî íå ìîæå íå âò³øàòè, îñê³ëüêè âñ³ âîíè º ÷åðâîíîêíèæíèìè
âèäàìè â Óêðà¿í³ (×åðâîíà…, 1994). Ïåâí³ îñîáëèâîñò³ ìîæíà ïðîñòåæèòè íà
ïðèêëàä³ îçåðíî¿ òà ¿ñò³âíî¿ æàá, ùî ïåðåâàæíî ãèíóòü ïîáëèçó âåëèêèõ ñòàâ³â ³
îçåð, ÿê³ º òèïîâèìè íåðåñòîâèìè âîäîéìàìè ³ ì³ñöÿìè ë³òíüîãî ïåðåáóâàííÿ
öèõ âèä³â (ðàçîì ¿õíÿ çàãèáåëü ñòàíîâèòü ïîíàä 3%). Äî ðåøòè âèä³â, ÿê³
ñòàíîâëÿòü ëèøå 0,3% çàãàëüíî¿ ê³ëüêîñò³ çàãèáëèõ çåìíîâîäíèõ, íàëåæàòü
çåëåíà ðîïóõà ³ ãîñòðîìîðäà æàáà. Íåçíà÷íà ê³ëüê³ñòü öèõ òâàðèí ñåðåä çàãèáëèõ
íà äîðîãàõ, à òàêîæ ³íø³ äàí³ (Áàøòà òà ³í., 2006), äîçâîëÿþòü ñòâåðäæóâàòè ïðî
ñïîðàäè÷íèé õàðàêòåð ïîøèðåííÿ öèõ âèä³â ³ ïðèïóñòèòè, ùî âîíè º äîâîë³
ð³äê³ñíèìè íà òåðèòîð³¿ îáëàñò³.

Ä³àïàçîí àáñîëþòíèõ ïîêàçíèê³â çàãèáåë³ äâîõ íàéìàñîâ³øèõ âèä³â (ñ³ðà
ðîïóõà, òðàâ’ÿíà æàáà) íà äîñë³äæóâàíèõ ä³ëÿíêàõ àâòîøëÿõ³â º çíà÷íèì ³ êîëè-
âàºòüñÿ â ñåðåäíüîìó â ìåæàõ äâîõ ïîðÿäê³â (â³ä ê³ëüêîõ îñîáèí äî ê³ëüêîõ ñî-
òåíü îñîáèí) çà ÷àñ íåðåñòîâèõ ì³ãðàö³é, ÿê³ º íàé³íòåíñèâí³øèìè ³ íàéâàæëè-
â³øèìè â æèòòºâîìó öèêë³ çåìíîâîäíèõ (Ðåøåòèëî òà ³í., 2006).
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Êàðïàòñüêèé òðèòîí —  Lissotriton montandoni (Boulenger, 1880) 1 0,03
Çâè÷àéíèé òðèòîí —  Lissotriton vulgaris (Linnaeus, 1758) 50 1,41
×åðâîíî÷åðåâà êóìêà —  Bombina (Bombina) bombina (Linnaeus, 1761) 12 0,34
Æîâòî÷åðåâà êóìêà —  Bombina (Bombina) variegata (Linnaeus, 1758) 29 0,82
Çâè÷àéíà ÷àñíè÷íèöÿ —  Pelobates fuscus (Laurenti, 1768) 46 1,29
Ñ³ðà ðîïóõà —  Bufo bufo (Linnaeus, 1758) 2131 59,94
Çåëåíà ðîïóõà —  Bufo viridis (Laurenti, 1768) 2 0,06
Çâè÷àéíà êâàêøà —  Hyla arborea (Linnaeus, 1758) 15 0,42
Òðàâ’ÿíà æàáà —  Rana (Rana) temporaria (Linnaeus, 1758) 1085 30,52
Ãîñòðîìîðäà æàáà —  Rana (Rana) arvalis (Nilsson, 1842) 8 0,22
Îçåðíà æàáà —  Rana (Pelophylax) ridibunda (Pallas, 1771) 86 2,42
¯ñò³âíà æàáà —  Rana (Pelophylax) kl. esculenta (Linnaeus, 1758) 25 0,70
Âñ üî ã î 3555 100

Òàáëèö ÿ 1. Âèäîâèé ñêëàä ³ ê³ëüê³ñòü çàãèáëèõ çåìíîâîäíèõ ó äîñë³äæóâàíîìó ðåã³îí³
T a b l e 1. Species composition and number of killed amphibians in the investigated region

Âèä
Ê³ëüê³ñòü îáèí

îñ. %



Äîâæèíà â³äòèíê³â äîð³ã, äå ãèíóòü çåìíîâîäí³, òàêîæ ìàº çíà÷íèé ä³àïà-
çîí — 50–1000 ì ³ç ñåðåäí³ì çíà÷åííÿì 270 ì, ïðîòå êîðåëÿö³éíîãî çâ’ÿçêó ì³æ
äîâæèíîþ â³äòèíêó òà ê³ëüê³ñòþ çàãèáëèõ îñîáèí âèÿâèòè íå âäàëîñÿ.

Íà ï³äñòàâ³ ç³áðàíîãî ìàòåð³àëó ìîæíà ñòâåðäæóâàòè, ùî ì³ñöÿ çàãèáåë³
çåìíîâîäíèõ íà àâòîìîá³ëüíèõ òðàñàõ îáëàñò³ òðàïëÿþòüñÿ â ñåðåäíüîìó
ùîäâàäöÿòü ê³ëîìåòð³â. Ó Á³ëîðóñ³, äëÿ ïîð³âíÿííÿ, öåé ïîêàçíèê ñòàíîâèòü
äåñÿòü ê³ëîìåòð³â, ùî ïîÿñíþºòüñÿ, çàãàëîì, çíà÷í³øîþ îáâîäíåí³ñòþ ðåã³îíó
(Íîâèöêèé, 2005).

Íàäçâè÷àéíî âàæëèâèì ³ ïîêàçîâèì êðèòåð³ºì º é ³íòåíñèâí³ñòü ðóõó àâòî-
ìîá³ëüíîãî òðàíñïîðòó íà äîðîãàõ, àäæå ñàìå âîíà º ïðè÷èíîþ çàãèáåë³ çåìíî-
âîäíèõ ³ áåçïîñåðåäíüî âïëèâàº íà íå¿. Ñóäÿ÷è ç îäåðæàíèõ ðåçóëüòàò³â, âîíà
çíà÷íî êîëèâàºòüñÿ íå ëèøå íà ð³çíèõ çà òèïîì äîðîãàõ (òðàñè ì³æíàðîäíîãî é
çàãàëüíîäåðæàâíîãî çíà÷åííÿ, äîðîãè òåðèòîð³àëüíîãî çíà÷åííÿ), à é íà ð³çíèõ
ä³ëÿíêàõ îäí³º¿ é ò³º¿ æ äîðîãè. Ïðîòå íåçâàæàþ÷è íà òàê³ êîëèâàííÿ, ÷³òêî
ïðîñòåæóºòüñÿ âèùà ³íòåíñèâí³ñòü ðóõó íà äîðîãàõ çàãàëüíîäåðæàâíîãî ð³âíÿ
ïîð³âíÿíî ç äîðîãàìè ì³ñöåâîãî ñïîëó÷åííÿ (òàáë. 2). Òàê, ñåðåäíÿ ³íòåíñèâí³ñòü
ðóõó íà äîðîãàõ çàãàëüíîäåðæàâíîãî ð³âíÿ ñòàíîâèòü ïîíàä ñ³ì òèñÿ÷ àâòîìîá³ë³â
íà äîáó, òîä³ ÿê ñåðåäíº íàâàíòàæåííÿ íà äîðîãè ì³ñöåâîãî çíà÷åííÿ íå
ïåðåâèùóº ê³ëüêîõ òèñÿ÷ ³ â ñåðåäíüîìó ñòàíîâèòü òðîõè á³ëüøå ï³âòîðè òèñÿ÷³
àâòîìîá³ë³â íà äîáó.

Âàæëèâîþ º é â³äñòàíü äî íåðåñòîâî¿ âîäîéìè â³ä äîðîãè, àäæå áåçïîñåðåäíÿ
áëèçüê³ñòü âîäîéìè äî íå¿ ìîæå çíà÷íî âïëèâàòè íå ëèøå íà çàãèáåëü äîðîñëèõ
îñîáèí, à é çäåá³ëüøîãî íà ïîòîìñòâî, ùî çàâåðøèëî ìåòàìîðôîç ³ ðîçñåëÿºòüñÿ.
Ñàìå öåé ÷èííèê âïëèâó íåñå, ÿê ìè ââàæàºìî, çíà÷íó ïîòåíö³éíó çàãðîçó äëÿ
çáàëàíñîâàíîñò³ â³êîâî¿ ñòðóêòóðè ïîïóëÿö³é çåìíîâîäíèõ. Àíàë³ç îòðèìàíèõ
äàíèõ ñâ³ä÷èòü, ùî 74% çàãèáëèõ çåìíîâîäíèõ áóëè çàô³êñîâàí³ íà òèõ ä³ëÿíêàõ
äîð³ã, äå íåðåñòîâ³ âîäîéìè ðîçòàøîâàí³ íå äàë³, ÿê çà 100 ì â³ä íèõ (òàáë. 3).

Âàãîìå çíà÷åííÿ äëÿ ïðàâèëüíî¿ ³íòåðïðåòàö³¿ é îö³íêè îäåðæàíèõ äàíèõ
ìàº ñåçîííà äèíàì³êà çàãèáåë³ çåìíîâîäíèõ íà àâòîøëÿõàõ. Ç ìåòîþ âñòàíîâëåí-
íÿ òåíäåíö³¿ çàãèáåë³ çåìíîâîäíèõ íà àâòîøëÿõàõ óïðîäîâæ ðîêó ìè îáðàëè çà
ìîäåëüíèé äëÿ òàêèõ äîñë³äæåíü â³äòèíîê äîðîãè Ò–1415 äîâæèíîþ ïîíàä 2 êì
ó ìåæàõ ïðèðîäíîãî çàïîâ³äíèêà «Ðîçòî÷÷ÿ» (ßâîð³âñüêèé ð-í, Ëüâ³âñüêà îáë.).
Çàãàëüíà êàðòèíà çàãèáåë³ çåìíîâîäíèõ íå â³äð³çíÿëàñÿ â³ä ³íøèõ ä³ëÿíîê ³
â³äïîâ³äàëà îñíîâíèì òåíäåíö³ÿì ó ö³ëîìó ðåã³îí³ — â³ñ³ì âèä³â, ³ç ÿêèõ 99%
ñòàíîâèëè ñ³ðà ðîïóõà ³ òðàâ’ÿíà æàáà.
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0–25 1014 38,2
26–100 949 35,8
101–500 523 19,7
> 500 166 6,3

Ñåðåäíÿ ³íòåíñèâí³ñòü ðóõó
òðàíñïîðòó çà ñåçîí, àâò./äîáà 7786 6537 5451 9425 7158 4201 1975 2796 460 1294 771 996 1020
Ñåðåäíº çíà÷åííÿ, àâò./äîáà 7271 1689

Òàáëèö ÿ 2. ²íòåíñèâí³ñòü ðóõó òðàíñïîðòó íà äîñë³äæóâàíèõ àâòîøëÿõàõ
Ta b l e 2. Traffic intensity on the investigated roads
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Òàáëèö ÿ 3. Â³ääàëåí³ñòü íåðåñòîâèõ âîäîéì â³ä äîð³ã ³ ñìåðòí³ñòü çåìíîâîäíèõ íà íèõ
Ta b l e 3. Distance between roads and breeding places and the amphibian mortality on them
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Ðåçóëüòàòè äîñë³äæåíü ñåçîííî¿ äèíàì³êè çàãèáåë³ äâîõ íàéìàñîâ³øèõ âèä³â
çåìíîâîäíèõ äîçâîëÿþòü â³äçíà÷èòè òðè ïåð³îäè çðîñòàííÿ ê³ëüêîñò³ æåðòâ
ïðîòÿãîì ðîêó (ðèñ. 3). Öå ìîæå ñâ³ä÷èòè ïðî àêòèâ³çàö³þ ì³ãðàö³éíèõ ïðîöåñ³â,
ïîâ’ÿçàíèõ ³ç ïåâíèìè ïðîöåñàìè ó ïîïóëÿö³ÿõ, ÿê³ ìàþòü ïåâíó âèäîâó
ñïåöèô³êó, àëå âñå æ çáåð³ãàþòü çàãàëüíó òåíäåíö³þ ³ ïðèïàäàþòü íà ñåðåäèíó
âåñíè, äðóãó ïîëîâèíó ë³òà ³ âñþ îñ³íü. Òàêó æ òåíäåíö³þ íà öüîìó â³äòèíêó áóëî
çàô³êñîâàíî ³ ê³ëüêîìà ðîêàìè ðàí³øå (Ðåøåòèëî òà ³í., 2006).

Òàêèì ÷èíîì, ìîæíà ãîâîðèòè ïðî ï³ê íåðåñòîâèõ ì³ãðàö³é äîðîñëèõ îñîáèí
çåìíîâîäíèõ ó äðóã³é ïîëîâèí³ êâ³òíÿ. Öåé ïåð³îä º íàéâàæëèâ³øèì åòàïîì
æèòòºâîãî öèêëó àìô³á³é çàãàëîì, îñê³ëüêè â³í ïåðåäóº ðîçìíîæåííþ, à çíà÷íà
ñìåðòí³ñòü îñîáèí íà äîðîãàõ ó öåé ÷àñ, îñîáëèâî ñàìîê, ÿê³, ÿê ïðàâèëî, ñòàíîâ-
ëÿòü ìåíø³ñòü ó ïîïóëÿö³ÿõ ³ ïðîäóêóþòü ñîòí³, òèñÿ÷³, à òî é äåñÿòêè òèñÿ÷ ÿºöü
êîæíà, ³ñòîòíî çíèæóº ÷èñåëüí³ñòü ïîïóëÿö³é ³ ñòàâèòü ï³ä çàãðîçó ïîïóëÿö³éíå
ïîíîâëåííÿ ÿê êîìïåíñàòîðíèé ìåõàí³çì òàêîãî âïëèâó. Ë³òí³é ïåð³îä õàðàê-
òåðèçóºòüñÿ çàãàëüíèì çíèæåííÿì ì³ãðàö³éíî¿ àêòèâíîñò³. Íàðåøò³, òðåò³é åòàï
ì³ãðàö³éíî¿ àêòèâíîñò³ — öå ïåð³îä îñ³íí³õ ì³ãðàö³é, ÿê³ â³äáóâàþòüñÿ â ÷àñ
ï³äãîòîâêè òâàðèí äî ñòàíó çèìîâîãî ñïîêîþ òà ïîøóêó ïðèäàòíèõ äëÿ çèì³âë³
ì³ñöü. Ñë³ä â³äçíà÷èòè, ùî òàê³ ïåðåì³ùåííÿ òâàðèí ñïîñòåð³ãàþòüñÿ óïðîäîâæ
óñ³º¿ îñåí³, ç ï³êîì, ÿêèé ïðèïàäàº íà ê³íåöü âåðåñíÿ — æîâòåíü. Äî òîãî æ, ó
öåé ïåð³îä ìàêñèìóì ñâîº¿ àêòèâíîñò³ âèÿâëÿþòü ìîëîä³ îñîáèíè îáîõ âèä³â,
÷àñòêà ÿêèõ ñòàíîâèòü äî 70%.

Çâàæàþ÷è íà òàêó òåíäåíö³þ ñåçîííî¿ àêòèâíîñò³ âèä³â, ìîæíà, ï³äñóìóâàòè:
äàí³, îäåðæàí³ ç ³íøèõ äîñë³äæóâàíèõ òî÷îê, â³ä³áðàí³ ñàìå ó ÷àñ íàéá³ëüøî¿ êîí-
öåíòðàö³¿ ì³ãðàíò³â ³ ö³ëêîì óçãîäæóþòüñÿ ç íåþ.

Ï³ñëÿ àíàë³çó ïîêàçíèê³â çàãèáåë³ çåìíîâîäíèõ íà àâòîøëÿõàõ ï³äõîäèìî äî
ïîòðåáè âñòàíîâèòè ä³ºâ³ êðèòåð³¿ òà ïàðàìåòðè, ÿê³ äàëè á ìîæëèâ³ñòü øâèäêî é
åôåêòèâíî îö³íþâàòè ð³âåíü âïëèâó àâòîòðàíñïîðòó íà çàãèáåëü çåìíîâîäíèõ. Íà
îñíîâ³ îäåðæàíèõ ðåçóëüòàò³â ìè âèä³ëèëè òðè êëþ÷îâ³ êðèòåð³¿, íà îñíîâ³ ÿêèõ
ìîæíà ðåàëüíî îö³íèòè ð³âåíü âïëèâó àâòîòðàíñïîðòó íà çàãèáåëü çåìíîâîäíèõ.
Äî öüîãî ì³í³ìàëüíî íåîáõ³äíîãî íàáîðó ïîêàçíèê³â íàëåæàòü: ê³ëüê³ñòü çàãèáëèõ
îñîáèí, ³íòåíñèâí³ñòü ðóõó àâòîòðàíñïîðòó, â³äñòàíü äî íåðåñòîâî¿ âîäîéìè.

Âåñü ìàñèâ îäåðæàíèõ ³ ïðîàíàë³çîâàíèõ êëþ÷îâèõ äàíèõ áóëî ðîçä³ëåíî íà
òðè êàòåãîð³¿, êîæíà ç ÿêèõ ñâ³ä÷èòü ïðî ïåâíèé ð³âåíü çàãðîçè äëÿ çåìíîâîäíèõ
ç áîêó äîð³ã (òàáë. 4).

Äëÿ îö³íêè âïëèâó àâòîòðàíñïîðòó íà çåìíîâîäíèõ âèêîðèñòàëè áàëüíèé
ï³äõ³ä, äå êîæí³é êàòåãîð³¿ ïàðàìåòð³â â³äïîâ³äàº ïåâíèé áàë, à ¿õíÿ ñóìà â³äïî-
â³äíî ñâ³ä÷èòü ïðî ð³âåíü âïëèâó àâòîòðàíñïîðòó íà çàãèáåëü çåìíîâîäíèõ:
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Ðèñ. 3. Äèíàì³êà çàãèáåë³ çåìíîâîäíèõ íà ìîäåëüí³é ä³ëÿíö³.

Fig. 3. The dynamics of amphibian mortality on the model area.



0–2 áàëè — íèçüêèé ð³âåíü âïëèâó; 3–4 áàëè — ñåðåäí³é ð³âåíü âïëèâó; 5–6 áà-
ë³â — âèñîêèé ð³âåíü âïëèâó.

Åôåêòèâí³ñòü áàëüíîãî ï³äõîäó ï³ä ÷àñ íåðåñòîâèõ ì³ãðàö³é çåìíîâîäíèõ º
âèñîêîþ, íàâ³òü çà óìîâè îäíîðàçîâîãî â³äâ³äàííÿ ì³ñöü ¿õ çàãèáåë³ íà äîðîãàõ.
Öå íå âèìàãàº âåëèêèõ çàòðàò ÷àñó ³, òàêèì ÷èíîì, äàº ìîæëèâ³ñòü äîñë³äèòè
çíà÷í³ çà ïðîòÿæí³ñòþ àâòîøëÿõè ïðîòÿãîì êîðîòêîãî íåðåñòîâîãî ïåð³îäó çåì-
íîâîäíèõ.

Çàïðîïîíîâàíà ñõåìà îö³íþâàííÿ çàãèáåë³ ìîæå áóòè âèêîðèñòàíà ÿê äëÿ
óñ³õ âèä³â çåìíîâîäíèõ, âèÿâëåíèõ íà äîðîç³, òàê ³ ëèøå äëÿ íàé÷èñëåíí³øîãî
âèäó ç-ïîì³æ æåðòâ, ÿêèé âèñòóïàòèìå ìàðêåðîì ó òàêèõ äîñë³äæåííÿõ. Âèá³ð
çàëåæèòü â³ä ö³ëåé äîñë³äíèêà, ðåñóðñ³â ³ ÷àñó.

Ïðîàíàë³çóâàâøè çã³äíî ³ç çàïðîïîíîâàíîþ ñõåìîþ îòðèìàí³ ðåçóëüòàòè, ìè
îäåðæàëè â³äïîâ³äíèé ðîçïîä³ë äîñë³äæóâàíèõ òî÷îê çà ð³âíåì âïëèâó
àâòîòðàíñïîðòó íà çåìíîâîäíèõ (ðèñ. 4).

Ñóäÿ÷è ç òàêîãî ðîçïîä³ëó, áà÷èìî, ùî ëèøå òðåòèíà âñòàíîâëåíèõ ì³ñöü
çàãèáåë³ çåìíîâîäíèõ (34%) çàçíàº íèçüêîãî ð³âíÿ âïëèâó ç áîêó àâòîòðàíñïîðòó,
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Ê³ëüê³ñòü çàãèáëèõ òâàðèí, îñ. < 20 20–50 > 50
²íòåíñèâí³ñòü ðóõó àâòîòðàíñïîðòó, àâò./äîáà < 1000 1000–5000 > 5000
Â³ääàëåí³ñòü íåðåñòîâî¿ âîäîéìè â³ä äîðîãè, ì > 500 100–500 < 100
Îö³íêà, áàëè 0 1 2

Òàáëèö ÿ 4. Ïàðàìåòðè êðèòåð³¿â îö³íêè ð³âíÿ çàãðîçè äëÿ çåìíîâîäíèõ ç áîêó àâòîøëÿõ³â
T a b l e 4. The criteria parameters of threat level estimation for amphibians from the roads

Êðèòåð³¿ îö³íêè ð³âíÿ çàãðîçè Íèçüêèé Ñåðåäí³é Âèñîêèé

Ðèñ. 4. Ðîçïîä³ë äîñë³äæóâàíèõ òî÷îê çà ð³âíåì âïëèâó àâòîòðàíñïîðòó íà çàãèáåëü çåìíîâîäíèõ ó
ìåæàõ îáëàñò³ (ñâ³òëî-ñ³ðèé êîë³ð — íèçüêèé ð³âåíü âïëèâó, ñ³ðèé — ñåðåäí³é, ÷îðíèé — âèñîêèé
ð³âåíü âïëèâó).

Fig. 4. The distribution of investigated sites under the influence level of roads on amphibians within the region
(light-grey color — low level of influence, grey — middle, black — high level of influence).



à äâ³ òðåòèíè — ñåðåäíüîãî (56%) ³ âèñîêîãî (10%), ùî ìîæå çàâäàâàòè çíà÷íî¿
øêîäè ëîêàëüíèì ïîïóëÿö³ÿì çåìíîâîäíèõ, îñîáèíè ÿêèõ ç ðîêó â ð³ê, ì³ãðóþ-
÷è, ãèíóòü ï³ä êîëåñàìè àâòîòðàíñïîðòó.

Ï³äâîäÿ÷è ï³äñóìîê, ñë³ä ùå ðàç íàãîëîñèòè íà âàæëèâîñò³ òàêèõ äîñë³äæåíü
ÿê ïåðøîãî êðîêó íà øëÿõó äî çáåðåæåííÿ ïîïóëÿö³é çåìíîâîäíèõ â³ä íåãàòèâ-
íîãî àíòðîïîãåííîãî âïëèâó. Öåé ï³äõ³ä ïåðåäáà÷àº ³íâåíòàðèçàö³þ ì³ñöü çàãè-
áåë³ çåìíîâîäíèõ íà àâòîøëÿõàõ ³ îö³íêó ð³âíÿ âïëèâó àâòîòðàíñïîðòó íà íèõ.
Íåîáõ³äíîþ óìîâîþ ðîçøèðåííÿ é óñï³õó òàêèõ äîñë³äæåíü º óí³ô³êàö³ÿ ï³äõîä³â
³ ðåºñòðó ðåçóëüòàò³â äîñë³äæåíü çàãèáåë³ çåìíîâîäíèõ íà àâòîøëÿõàõ Óêðà¿íè,
äëÿ ÷îãî, âëàñíå, é ïðîïîíóºìî çàñòîñîâóâàòè ïðåäñòàâëåí³ êðèòåð³¿.

Âèñíîâêè

1. Óïåðøå â Óêðà¿í³ ïðîâåäåíî ³íâåíòàðèçàö³þ ì³ñöü çàãèáåë³ çåìíîâîäíèõ
íà îñíîâíèõ àâòîøëÿõàõ Ëüâ³âùèíè. Çàãàëîì âñòàíîâëåíî 60 òàêèõ ì³ñöü.
Âèÿâëåíî, ùî 13 âèä³â ç 17, â³äîìèõ ó ðåã³îí³, ãèíóòü ï³ä êîëåñàìè àâòîòðàíñ-
ïîðòó. Ñåðåä íèõ: T. cristatus, L. montandoni, L. vulgaris, B. (B.) bombina, B (B.). var-
iegata, P. fuscus, B. bufo, B. viridis, H. arborea, R. (R.) temporaria, R. (R.) arvalis,
R. (P.) ridibunda ³ R. (P.) esculenta. Ç-ïîì³æ íèõ çà ñóêóïíîþ ê³ëüê³ñòþ ³ ÷àñòîòîþ
òðàïëÿííÿ çíà÷íî ïåðåâàæàþòü ñ³ðà ðîïóõà (B. bufo) ³ òðàâ’ÿíà æàáà (R. tempo-
raria) (90 ³ 98% â³äïîâ³äíî).

2. Ç’ÿñîâàíî, ùî íàéá³ëüøå âèäîâå ð³çíîìàí³òòÿ æåðòâ íà îäí³é ä³ëÿíö³ äîðîãè
ñòàíîâèòü 10 âèä³â çåìíîâîäíèõ, à ñåðåäí³é ïîêàçíèê ó äîñë³äæóâàíîìó ðåã³îí³ —
2,9 âèä³â. Íàéá³ëüøà æ ê³ëüê³ñòü çàãèáëèõ íà îäí³é ä³ëÿíö³ ñòàíîâèòü 610 îñ., à
ñåðåäíº çíà÷åííÿ ïî îáëàñò³ — 59,2 îñ. Ñåðåäíÿ ïðîòÿæí³ñòü ä³ëÿíîê äîð³ã, íà ÿêèõ
ìàñîâî ãèíóòü çåìíîâîäí³ ñòàíîâèòü 270 ì, à ñåðåäíÿ ÷àñòîòà òðàïëÿííÿ òàêèõ
ä³ëÿíîê íà îñíîâíèõ äîðîãàõ Ëüâ³âñüêî¿ îáë. äîð³âíþº áëèçüêî 20 êì.

3. Âèÿâëåíî òåíäåíö³þ ñåçîííî¿ äèíàì³êè çàãèáåë³ çåìíîâîäíèõ, ÿêà ïåðåä-
áà÷àº òðè ïåð³îäè çíà÷íî¿ çàãèáåë³, çóìîâëåíî¿ ì³ãðàö³éíîþ àêòèâí³ñòþ îñîáèí
(äðóãà ïîëîâèíà êâ³òíÿ, ëèïåíü, ê³íåöü âåðåñíÿ — æîâòåíü). Çàãèáåëü îñîáèí íà
äîðîãàõ ó ö³ ïåð³îäè º íàéâèùîþ ³ ñòàíîâèòü 60–80% çàãàëüíî¿ ê³ëüêîñò³ çåìíî-
âîäíèõ, ùî çàãèíóëè âïðîäîâæ ñåçîíó. Öå º âàãîìèì ïîêàçíèêîì, ÿêèé ïîòð³áíî
âðàõîâóâàòè ï³ä ÷àñ çä³éñíåííÿ â³äïîâ³äíèõ ïðèðîäîîõîðîííèõ çàõîä³â.

4. Äëÿ âñòàíîâëåííÿ ð³âíÿ âïëèâó àâòîòðàíñïîðòó íà çåìíîâîäíèõ âïåðøå
îá´ðóíòîâàíî é çàïðîïîíîâàíî âèêîðèñòîâóâàòè òàê³ êëþ÷îâ³ êðèòåð³¿ ÿê ê³ëü-
ê³ñòü çàãèáëèõ îñîáèí, ³íòåíñèâí³ñòü ðóõó àâòîòðàíñïîðòó òà â³äñòàíü â³ä äîðîãè
äî íåðåñòîâî¿ âîäîéìè. Çàñòîñóâàííÿ öüîãî ï³äõîäó º àäåêâàòíèì ³ ïîêàçóº, ùî
âèñîêîãî ð³âíÿ âïëèâó çåìíîâîäí³ çàçíàþòü ó 10% äîñë³äæóâàíèõ òî÷îê,
ñåðåäíüîãî — ó 56%, à íèçüêîãî — ó 34%.

Ðîáîòó ïðîâåäåíî çà ô³íàíñîâî¿ ï³äòðèìêè Äåðæàâíîãî ôîíäó ôóíäàìåíòàëüíèõ äîñë³äæåíü ó
ðàìêàõ âèêîíàííÿ íàóêîâèõ äîñë³äæåíü ìîëîäèõ ó÷åíèõ çà ãðàíòîì Ïðåçèäåíòà Óêðà¿íè
¹ GP/F11/0012.

Áàøòà À.-Ò. Â., Êàíàðñüêèé Þ. Â., Ðåøåòèëî Î. Ñ. òà ³í. Ð³äê³ñí³ âèäè òâàðèí Ëüâ³âñüêî¿ îáëàñò³. —
Ëüâ³â, 2006. — 219 ñ.

Çàãîðîäíþê ². Çàãèáåëü òâàðèí íà äîðîãàõ: îö³íêà âïëèâó àâòîòðàíñïîðòó íà ïîïóëÿö³¿ äèêèõ ³
ñâ³éñüêèõ òâàðèí: Ôàóíà â àíòðîïîãåííîìó ñåðåäîâèù³ (Ëóãàíñüê, 2006) // Ïð. Òåð³îë. øêîëè.
— 2006. — Âèï. 8. — Ñ. 120–125.

Èçìåðåíèå è ìîíèòîðèíã áèîëîãè÷åñêîãî ðàçíîîáðàçèÿ: ñòàíäàðòíûå ìåòîäû äëÿ çåìíîâîäíûõ : Ïåð.
ñ àíãë. — Ì. : ÊÌÊ, 2003. — 380 ñ.

Íîâèöêèé Ð. Â. Îöåíêà ìàñøòàáîâ ãèáåëè çåìíîâîäíûõ â ïåðèîä âåñåííèõ è îñåííèõ ìèãðàöèé íà
àâòîäîðîãàõ Áåëàðóñè // Ìàòåð³àëè I êîíô. Óêð. ãåðïåòîë. òîâ-âà. — Ê., 2005. — Ñ. 122–124.

Íîâèöêèé Ð. Â., ßí÷óðåâè÷ Î. Â., ßñþëÿ À. Ä. Ãèáåëü çåìíîâîäíûõ íà àâòîäîðîãàõ. Îöåíêà ïðîáëåìû
â ìàñøòàáàõ Áåëàðóñè // Ñòðîèòåëüñòâî è ýêñïëóàòàöèÿ àâòîìîáèëüíûõ äîðîã è ìîñòîâ. —
Ìèíñê, 2004. — Ñ. 83–89.

322 Î. Ñ. Ðåøåòèëî, Ò. ². Ìèê³ò÷àê



Ïèñàíåö Å. Ì. Ôàóíà àìôèáèé Óêðàèíû: âîïðîñû ðàçíîîáðàçèÿ è òàêñîíîìèè. Ñîîáù. 1. Õâîñòàòûå
àìôèáèè (Caudata) // Çá. ïð. Çîîë. ìóçåþ. — Ê., 2005. — ¹ 37. — Ñ. 85–99.

Ïèñàíåö Å. Ì. Ôàóíà àìôèáèé Óêðàèíû: âîïðîñû ðàçíîîáðàçèÿ è òàêñîíîìèè. Ñîîáù. 2. Áåñõâîñòûå
àìôèáèè (Anura) // Çá. ïð. Çîîë. ìóçåþ. — Ê., 2006. — ¹ 38. — Ñ. 44–79.

Ðåøåòèëî Î., Ð³çóí Å., Ð³çóí Â. Ïðîáëåìà ñìåðòíîñò³ çåìíîâîäíèõ íà àâòîøëÿõàõ ³ ñïîñîáè ¿¿ âèð³-
øåííÿ // Â³ñí. Ëüâ³â. óí-òó. Ñåð. Á³îë. — 2006. — Âèï. 42. — Ñ. 70–78.

×åðâîíà êíèãà Óêðà¿íè : Òâàðèííèé ñâ³ò. — Ê. : Óêð. åíöèêëîïåä³ÿ, 1994. — 464 ñ.
Berninghausen F. Amphibienfu�hrer. — Hannover, 1995. — 39 S.
Fahrig L., Pedlar J. H., Pope Sh. E. et al. Effect of road traffic on amphibian density // Biol. Conserv. —

1995. —  73. — P. 177–182.
Hels T., Buchwald E. The effect of road kills on amphibian populations // Biol. Conservation. — 2001. —

99. — P. 331–340.
Langton T. E. S. Reasons for preventing amphibian mortality on roads // Amphibians and roads. — Shefford :

ACO Polymer Products, 1989. — P. 75–80.
Puky M. Amphibian mitigation measures in Central-Europe // Proc. Internat. Conf. on Ecol. and

Transportat. — Lake Placid, 2003. — P. 413–429.
Rybacki M. Zagro

.
zenie p/lazî´w na drogach Pieninskiego Parku Narodowego // Pieniny — przyroda i

cz/lowiek. — 1995. — ¹ 4. — S. 85–97.

323Çàãèáåëü çåìíîâîäíèõ (Amphibia) íà àâòîøëÿõàõ…



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


