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Áèîìåòðè÷åñêàÿ õàðàêòåðèñòèêà è òàêñîíîìè÷åñêèé ñòàòóñ îñòðîóõèõ íî÷íèö Myotis blythii
(Chiroptera, Vespertilionidae) Êðûìà: Îäîíòîìåòðè÷åñêèå ïðèçíàêè. Ãõàçàëè Ì. À.,
Äçåâåðèí È. È. – Îñòðîóõèõ íî÷íèö, Myotis blythii, îáèòàþùèõ íà òåððèòîðèè Êðûìà, ðàçëè÷-
íûå èññëåäîâàòåëè ñáëèæàëè èëè ñ åâðîïåéñêèì ïîäâèäîì Myotis blythii oxygnathus, èëè ñ ïåðåä-
íåàçèàòñêèì ïîäâèäîì M. b. omari. Ïî ñâîèì îäîíòîìåòðè÷åñêèì ïðèçíàêàì êðûìñêèå îñòðî-
óõèå íî÷íèöû çàíèìàþò ïðîìåæóòî÷íîå ïîëîæåíèå ìåæäó äâóìÿ ïîäâèäàìè, îäíàêî áîëåå
ñõîäíû ñ ïîäâèäîì M. b. oxygnathus.

Êëþ÷åâûå  ñ ëîâ à: Myotis blythii oxygnathus, Myotis blythii omari, çóáû, èçìåí÷èâîñòü, Êðûì.

Biometrics and Taxonomic Status of Myotis blythii (Chiroptera, Vespertilionidae) from Crimea:
Odontometric Characters. Ghazali M., Dzeverin I. – Crimean Myotis blythii were attributed by vari-
ous researchers either to European subspecies, M. b. oxygnathus, or to Middle East subspecies,
M. b. omari. Crimean M. blythii are intermediate between the two subspecies in their odontometric
characters, however they are more similar to M. b. oxygnathus.

K e y wo r d s: Myotis blythii oxygnathus, Myotis blythii omari, teeth, variation, Crimea.

Ââåäåíèå

Äëÿ òåððèòîðèè Óêðàèíû èçâåñòíî äâå ãåîãðàôè÷åñêè îáîñîáëåííûå ãðóïïû îñòðîóõèõ íî÷-
íèö – â Çàêàðïàòüå è â Êðûìó. Èñõîäÿ èç äàííûõ ïî ñðåäíåé äàëüíîñòè ìèãðàöèé ýòîãî âèäà
(Êðî÷êî, 1988), ìîæíî ïðåäïîëàãàòü, ÷òî êðûìñêèå îñòðîóõèå íî÷íèöû ïîëíîñòüþ èëè ÷àñòè÷íî
èçîëèðîâàíû îò êàâêàçñêèõ è çàêàðïàòñêèõ ïðåäñòàâèòåëåé âèäà. Îáû÷íî îñòðîóõèõ íî÷íèö Êàâêàçà
îòíîñÿò ê ïåðåäíåàçèòñêîìó ïîäâèäó M. blythii omari Thomas, 1906, çàêàðïàòñêèõ íî÷íèö – ê åâðî-
ïåéñêîìó ïîäâèäó M. b. oxygnathus (Monticelli, 1885) (Ñòðåëêîâ, 1972; Äçåâåðèí, 1995; Horáček et al.,
2000; Ãàçàðÿí, 2006; Dzeverin, 2008; Äçåâåðèí, Ñòðåëêîâ, 2008). Ïî íåêîòîðûì äàííûì, M. b. oxy -
gnathus ðàñïðîñòðàíåíû íà Ñåâåðíîì Êàâêàçå îò ï-îâà Àáðàó ê âîñòîêó äî Öåíòðàëüíîãî Êàâêàçà, à
M. b. omari – ïðåäïîëîæèòåëüíî, â þãî-âîñòî÷íîì Äàãåñòàíå ê ñåâåðó îò Ìàõà÷êàëû (Êîæóðèíà,
2009). Êðûìñêèõ íî÷íèö ðàíåå îòíîñèëè ê àçèàòñêèì, à íå åâðîïåéñêèì íî÷íèöàì (Îãíåâ, 1928;
Àáåëºíöåâ òà ³í., 1956), ïîçäíåå – ê ïîäâèäó M. b. oxygnathus (Ñòðåëêîâ, 1972). Ïî ðàçìåðàì ÷åðåïà
îñòðîóõèå íî÷íèöû Ñåâåðíîãî Êàâêàçà áëèçêè ê ïðåäñòàâèòåëÿì ïåðåäíåàçèàòñêîãî ïîäâèäà
M. b. omari, à ïî îêðàñêå – ê ïðåäñòàâèòåëÿì M. b. oxygnathus (Ãàçàðÿí, 2006).

Ïî ðàçìåðàì è ïðîïîðöèÿì ÷åðåïà îñòðîóõèå íî÷íèöû Êðûìà ñõîäíû ñ çàêàðïàòñêèìè ïðåä-
ñòàâèòåëÿìè âèäà (Ñòðåëêîâ, 1972; Äçåâåðèí, 1995; Äçåâåðèí, Ãõàçàëè, 2012). Ïðè ýòîì êðûìñêèå
íî÷íèöû çàíèìàëè ïðîìåæóòî÷íîå ïîëîæåíèå ìåæäó ìîëäàâñêèìè, áàëêàíñêèìè è çàêàðïàòñêèìè
îñòðîóõèìè íî÷íèöàìè, ïîñëåäíèå áûëè áëèæå ê êàâêàçñêèì ïðåäñòàâèòåëÿì âèäà (Äçåâåðèí,
Ãõàçàëè, 2012). Ñðàâíåíèå ðàçëè÷èé ìåæäó ýòèìè ãðóïïàìè îñòðîóõèõ íî÷íèö ïî ïðîìåðàì çóáîâ äî
ñèõ ïîð íå áûëî ïðîâåäåíî. Âìåñòå ñ òåì çóáíûå ïðèçíàêè âïîëíå óñïåøíî ìîãóò áûòü èñïîëüçîâà-
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íû äëÿ îïèñàíèÿ èçìåí÷èâîñòè è òàêñîíîìè÷åñêèõ ðàçëè÷èé â äàííîé ãðóïïå æèâîòíûõ (Menu,
Popelard, 1987; Benda, 1996; Ghazali, 2009). Öåëü íàøåãî ñîîáùåíèÿ – óòî÷íèòü òàêñîíîìè÷åñêèé
ñòàòóñ êðûìñêèõ îñòðîóõèõ íî÷íèö, îñíîâûâàÿñü íà îäîíòîìåòðè÷åñêèõ äàííûõ.

Ìàòåðèàë è ìåòîäû

Ìóçåéíûå  êîëë åêöèè

Â ðàáîòå èñïîëüçîâàíû êîëëåêöèè Çîîëîãè÷åñêîãî ìóçåÿ Êèåâñêîãî óíèâåðñèòåòà,
Çîîëîãè÷åñêîãî ìóçåÿ Íàöèîíàëüíîãî íàó÷íî-ïðèðîäîâåä÷åñêîãî ìóçåÿ ÍÀÍ Óêðàèíû, Èíñòèòóòà
çîîëîãèè èì. È. È. Øìàëüãàóçåíà ÍÀÍ Óêðàèíû (ñáîðû Å. Â. Ãîäëåâñêîé; äåòàëüíåå îá ýòîé âûáîð-
êå ñì.: Ãîäëåâñêàÿ, 2003) è Çîîëîãè÷åñêîãî ìóçåÿ Ìîñêîâñêîãî óíèâåðñèòåòà èì. Ì. Â. Ëîìîíîñîâà.

Âûáîðêà

Â ðàáîòå èññëåäîâàí 101 ÷åðåï âçðîñëûõ îñîáåé îñòðîóõèõ íî÷íèö ñ ïîëíîñòüþ ïðîðåçàâøèìè-
ñÿ çóáàìè è çàðîñøèìè ÷åðåïíûìè øâàìè. Íåêîòîðûå îñîáè, âîçìîæíî, ÿâëÿþòñÿ ïîëóâçðîñëûìè,
íî äëÿ àíàëèçà çóáíîãî àïïàðàòà ýòî íå èìååò çíà÷åíèÿ, ïîñêîëüêó ó ìëåêîïèòàþùèõ ïðè ïðîðåçû-
âàíèè çóáîâ ðàçðóøàþòñÿ àäàìàíòîáëàñòû, êëåòêè îáðàçóþùèå ýìàëü (Êàðëñîí, 1983), ïîýòîìó èçìå-
íåíèå ðàçìåðîâ è ôîðìû êîðîíêè ìîæåò ïðîèñõîäèòü òîëüêî çà ñ÷åò ñòèðàíèÿ. Äëÿ 86 æèâîòíûõ ïîë
îáîçíà÷åí íà ìóçåéíûõ êàðòî÷êàõ – ñðåäè íèõ 52 ñàìêè è 34 ñàìöà, íåèçâåñòåí ïîë ó 15 îñîáåé. Âñÿ
ñîâîêóïíîñòü îñòðîóõèõ íî÷íèö áûëà ðàçäåëåíà íà 3 ðåãèîíàëüíûå ãðóïïû: Öåíòðàëüíàÿ Åâðîïà è
Çàêàðïàòüå (1), 23 ýêç.; Êðûìñêèé ïîëóîñòðîâ (2), 65 ýêç.; Ñåâåðíûé Êàâêàç (3), 13 ýêç. Ñîãëàñíî
òðàäèöèîííîìó äåëåíèþ íà ïîäâèäû (Ñòðåëêîâ, 1972; Äçåâåðèí, 1995; Horáček et al., 2000) ïåðâàÿ
ãðóïïà îòíîñèòñÿ ê ïîäâèäó M. b. oxygnathus, à ïîñëåäíÿÿ – ê ïîäâèäó M. b. omari. Òàêñîíîìè÷åñêàÿ
ïðèíàäëåæíîñòü âòîðîé ãðóïïû ïðîâåðåíà â íàñòîÿùåì èññëåäîâàíèè.

Ïðèçíàêè

Â ðàáîòå èñïîëüçîâàíû ïðîäîëüíûå (le) è ïîïåðå÷íûå (br) ïðîìåðû âñåõ çóáîâ íî÷íèö: ðåçöîâ
(i), êëûêîâ (c), ïðåìîëÿðîâ (p) è ìîëÿðîâ (m). Ó ìîëÿðîâ èçìåðÿëèñü äâå øèðèíû – ïî òðèãîíèäó
(brTrd) è òàëîíèäó (brTad). Îáîçíà÷åíèÿ âåðõíèõ è íèæíèõ çóáîâ ðàçëè÷àþòñÿ ïî ðàñïîëîæåíèþ
îòíîñèòåëüíî íàêëîííîé ëèíèè: “/” ïîñëå öèôðû îáîçíà÷àåò âåðõíèå çóáû (íàïð., i1/), ïåðåä öèô-
ðîé – íèæíèå (íàïð., i/1). Èçìåðåíèÿ ïðîâåäåíû ïî ìåòîäèêàì Á. Ñèæå (Sige, 1968) è Ð. Öèãëåðà
(Ziegler, 2003) íà ïðàâîé è ëåâîé ñòîðîíå ÷åðåïà è íèæíåé ÷åëþñòè. Ïîãðåøíîñòü èçìåðåíèÿ ýòèõ
ïðèçíàêîâ ñðàâíèòåëüíî íåâåëèêà, ïîýòîìó îíè âïîëíå ìîãóò áûòü èñïîëüçîâàíû äëÿ àíàëèçà ìåæ-
ãðóïïîâûõ ðàçëè÷èé. Îäèí è òîò æå ïðîìåð, ñíÿòûé íà ïðàâîé è íà ëåâîé ñòîðîíàõ ÷åðåïà ïðè îïðå-
äåëåíèè äèñòàíöèé Ìàõàëàíîáèñà ìåæäó ðåãèîíàëüíûìè ãðóïïàìè, ìû ðàññìàòðèâàëè êàê äâà
ðàçíûõ ïðèçíàêà (Ôîëêîíåð, 1985). Â àíàëèçå ãëàâíûõ êîìïîíåíò è ïðè òåñòèðîâàíèè ïðèíàäëåæ-
íîñòè êðûìñêîé ãðóïïû ê òîìó èëè èíîìó ïîäâèäó áûëè èñïîëüçîâàíû òîëüêî ïðàâûå ïðîìåðû.
Âñåãî ñíÿòî 82 ïðîìåðà. Âñå èçìåðåíèÿ âûïîëíåíû ñ ïîìîùüþ îêóëÿð-ìèêðîìåòðà áèíîêóëÿðíîãî
ìèêðîñêîïà (ÌÁÑ—10) è ïðèâåäåíû â ìèëëèìåòðàõ. Ïðîïóñêè â äàííûõ âñëåäñòâèå ïîâðåæäåíèÿ
÷åðåïîâ ñîñòàâèëè 7—20 % îáùåãî êîëè÷åñòâà èçìåðåíèé è áûëè âîñïîëíåíû ñ ïîìîùüþ ìåòîäà
îæèäàíèÿ – ìàêñèìèçàöèè (EM-algorithm: Little, Rubin, 1987) â õîäå 25 èòåðàöèé.

Âêëàä ïîëîâûõ ðàçëè÷èé â îäîíòîìåòðè÷åñêóþ èçìåí÷èâîñòü îñòðîóõèõ íî÷íèö íåçíà÷èòåëåí,
ïîýòîìó èçó÷àåìûå âûáîðêè íå áûëè ðàçäåëåíû ïî ïîëîâîé ïðèíàäëåæíîñòè (ðåçóëüòàòû íå ïðèâå-
äåíû; ñð.: Dzeverin, 2008).

Ñ ò à òè ñ òèêà

Èñïîëüçîâàíû ñòàíäàðòíûå ìåòîäû îïèñàòåëüíîé ñòàòèñòèêè, àíàëèçà ãëàâíûõ êîìïîíåíò è
äèñêðèìèíàíòíîãî àíàëèçà (Àéâàçÿí è äð., 1989; Äåðÿáèí, 1983; Ëàêèí, 1990). Ðàçëè÷èÿ ìåæäó ãðóï-
ïàìè îöåíåíû ïî ñîâîêóïíîñòè ïðèçíàêîâ ñ ïîìîùüþ ìíîãîìåðíûõ ìåòîäîâ. Âçàèìíûå çàâèñèìî-
ñòè ìåæäó ïðèçíàêàìè â ðàçâèòèè çóáíîãî àïïàðàòà ïðîñëåæåíû ñ ïîìîùüþ ãëàâíûõ êîìïîíåíò. Äëÿ
ïîñòðîåíèÿ ãëàâíûõ êîìïîíåíò çíà÷åíèÿ ïðèçíàêîâ áûëè ëîãàðèôìèðîâàíû (ìû èñïîëüçîâàëè äåñÿ-
òè÷íûå ëîãàðèôìû). Ãëàâíûå êîìïîíåíòû âû÷èñëåíû íà îñíîâå êîâàðèàöèîííîé ìàòðèöû; èçìåðåíû
ôàêòîðíûå êîîðäèíàòû ïðèçíàêîâ è îñîáåé. Äëÿ îöåíêè ðåãèîíàëüíûõ ðàçëè÷èé ìû èñïîëüçîâàëè
êâàäðàòû äèñòàíöèé Ìàõàëàíîáèñà (èõ óðîâíè çíà÷èìîñòè îïðåäåëåíû ïîñðåäñòâîì àïïðîêñèìàöèè
ðàñïðåäåëåíèåì Ôèøåðà), à äëÿ ïðîâåðêè ãèïîòåç î ñòàòóñå êðûìñêèõ îñòðîóõèõ íî÷íèö – äèñêðè-
ìèíàíòíûé àíàëèç. Ìàòåìàòè÷åñêè íàèáîëåå ýêîíîìíîå îïèñàíèå ðàçëè÷èé ìåæäó çàêàðïàòñêîé è
êàâêàçñêîé ãðóïïèðîâêàìè ïîëó÷åíî â âèäå êàíîíè÷åñêîé ôóíêöèè. Äëÿ ñðàâíåíèÿ ÷àñòîò îøèáî÷-
íûõ îïðåäåëåíèé èñïîëüçîâàí äâóñòîðîííèé òî÷íûé òåñò Ôèøåðà.

Ðåçóëüòàòû

Áàçîâûå ñòàòèñòè÷åñêèå õàðàêòåðèñòèêè ðàçìåðîâ çóáîâ îñòðîóõèõ íî÷íèö
èç ðàçíûõ ðåãèîíîâ ïðèâåäåíû â òàáëèöå 1 ê ñòàòüå, ðåçóëüòàòû àíàëèçà ãëàâíûõ
êîìïîíåíò ïðîèëëþñòðèðîâàíû ðèñóíêàìè 1 è 2. Ïåðâàÿ ãëàâíàÿ êîìïîíåíòà
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Ðèñ. 1. Ðàñïîëîæåíèå ïðèçíàêîâ â ïðîñòðàíñòâå ïåðâûõ äâóõ ãëàâíûõ êîìïîíåíò – ÃÊ1 è ÃÊ2.

Fig. 1. Projection of the characters on the factor-plane (PC1 versus PC2).

Ðèñ. 2. Ðàñïîëîæåíèå îñîáåé â ïðîñòðàíñòâå ïåðâûõ äâóõ ãëàâíûõ êîìïîíåíò – ÃÊ1 è ÃÊ2.
Îáîçíà÷åíèÿ ðåãèîíàëüíûõ ãðóïï (1) – (3) ñì. â ðàçäåëå «Ìàòåðèàë è ìåòîäû». ×¸ðíûå çíà÷êè –
öåíòðû ñîîòâåòñòâóþùèõ ãðóïï.

Fig. 2. Bivariate scatterplot of PC1 and PC2 values for the studied specimens. Regional groups (1) – (3) are
defined in “Material and Methods” section. Filled labels denote the corresponding group centroids.
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(ÃÊ1), ñêîðåå âñåãî, ñâÿçàíà â áîëüøåé èëè ìåíüøåé ñòåïåíè ñ îáùèìè ðàçìå-
ðàìè çóáîâ; äîëÿ îáúÿñíåííîé äèñïåðñèè äîâîëüíî íèçêàÿ (18,60 %), íî áîëü-
øèíñòâî ïðèçíàêîâ ñâÿçàíû ñ íåé ñõîäíûì îáðàçîì (ðèñ. 1): ïðè óâåëè÷åíèè
çíà÷åíèé ýòîé êîìïîíåíòû óâåëè÷èâàþòñÿ è ðàçìåðû ïî÷òè âñåõ çóáîâ. Ïî êîîð-
äèíàòàì âòîðîé ãëàâíîé êîìïîíåíòû (ÃÊ2, îáúÿñíÿåò 11,23 % äèñïåðñèè) ïîïå-
ðå÷íûå ïðîìåðû íèæíèõ ìîëÿðîâ îòëè÷àþòñÿ îò îñòàëüíûõ ïðèçíàêîâ: ñ óâå-
ëè÷åíèåì èõ ðàçìåðîâ çíà÷åíèÿ êîìïîíåíòû òàêæå óâåëè÷èâàþòñÿ. Ïî ÃÊ1 âìå-
ñòå ãðóïïèðóþòñÿ çàêàðïàòñêèå è êðûìñêèå ïðåäñòàâèòåëè âèäà (ðèñ. 2), òîãäà
êàê ïî ÃÊ2 êðûìñêèå íî÷íèöû äîñòîâåðíî îòëè÷àþòñÿ îò äâóõ äðóãèõ ãðóïï
(ð < 0,01).

Ïðè àíàëèçå îòäåëüíî âåðõíèõ è íèæíèõ çóáîâ (òàáë. 2) âñå òðè ãðóïïû
çíà÷èìî îòëè÷àþòñÿ, ïðè÷åì êðûìñêèå îñòðîóõèå íî÷íèöû ïî ñðåäíèì çíà÷åíèÿì
êàíîíè÷åñêèõ ïåðåìåííûõ, ïîñòðîåííûõ ïî êàæäîé èç äâóõ ãðóïï ïðèçíàêîâ,
çàíèìàþò ïðîìåæóòî÷íîå ïîëîæåíèå (ðèñ. 3, 4), â òî âðåìÿ êàê ðàçáðîñ çíà÷å-
íèé ýòèõ ïåðåìåííûõ ó îñîáåé êðûìñêèõ íî÷íèö âåñüìà âåëèê è ïåðåêðûâàåò
ðàçáðîñû èíäèâèäóàëüíûõ çíà÷åíèé, îáíàðóæåííûå ó çàêàðïàòñêîé è êàâêàçñêîé
ãðóïï (ðèñ. 3, 4).

Òàáëèö à 2. Äèñòàíöèè Ìàõàëàíîáèñà ìåæäó ðåãèîíàëüíûìè ãðóïïàìè îñòðîóõèõ íî÷íèö: íèæå
äèàãîíàëè – êâàäðàòû äèñòàíöèé Ìàõàëàíîáèñà, âûøå – óðîâíè çíà÷èìîñòè. 
T a b l e 2. Pairwise squared Mahalanobis distances between regional groups of Myotis blythii. Squared
Mahalanobis distances are in the lower triangle, levels of significance are in the upper triangle. 

Îáîçíà÷åíèÿ ðåãèîíàëüíûõ ãðóïï (1) – (3) ñì. â ðàçäåëå «Ìàòåðèàë è ìåòîäàõ».

Ðèñ. 3. Àïïðîêñèìàöèÿ íîðìàëüíûì ðàñïðåäåëåíèåì çíà÷åíèé êàíîíè÷åñêîé ïåðåìåííîé âåðõíèõ
çóáîâ M. blythii. Îáîçíà÷åíèÿ ðåãèîíàëüíûõ ãðóïï (1) – (3) ñì. â ðàçäåëå «Ìàòåðèàë è ìåòîäû».

Fig. 3. Canonical variate values obtained for the upper teeth characters in the studied specimens. Normal dis-
tribution fitting is shown. Regional groups (1) – (3) are defined in “Material and Methods” section.

(1) (2) (3) (1) (2) (3)
(1) — < 0,001 0,001 — < 0,001 < 0,001
(2) 11,35 — 0,002 19,13 — < 0,001
(3) 16,85 13,09 — 50,20 25,55 —

Ðåãèîí Ïðîìåðû âåðõíèõ çóáîâ Ïðîìåðû íèæíèõ çóáîâ
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Â õîäå äèñêðèìèíàíòíîãî àíàëèçà ðåãèîíàëüíûõ ãðóïï âñå êðûìñêèå æèâîò-
íûå áûëè îòíåñåíû ê òåñòîâîé âûáîðêå. Êëàññèôèêàöèÿ çàêàðïàòñêèõ è êàâêàç-
ñêèõ íî÷íèö îêàçàëàñü óñïåøíîé áîëåå, ÷åì â 90 % ñëó÷àåâ ïî ïðîìåðàì âåðõ-
íèõ çóáîâ è 100 % – ïî ïðîìåðàì íèæíèõ çóáîâ. ×àñòîòà îøèáî÷íûõ îïðåäåëå-
íèé ðàññ÷èòàíà, èñõîäÿ èç àïðèîðíîé âåðîÿòíîñòè ïðèíàäëåæíîñòè îñîáè ê òîé
èëè èíîé ãðóïïå, äâóìÿ ìåòîäàìè – (à) àïðèîðíàÿ âåðîÿòíîñòü áûëà ïðèíÿòà
îäèíàêîâîé äëÿ îáåèõ ãðóïï è (á) àïðèîðíàÿ âåðîÿòíîñòü êàæäîé ãðóïïû áûëà
ïðèíÿòà ðàâíîé ÷àñòîòå îñîáåé ýòîé ãðóïïû â èçó÷åííîé âûáîðêå (òàáë. 3).
Ñðàâíåíèå ýòèõ ÷àñòîò íå ïîêàçàëî äîñòîâåðíûõ îòëè÷èé ìåæäó ðåçóëüòàòàìè
ïðèìåíåíèÿ ýòèõ äâóõ àëãîðèòìîâ (óðîâåíü çíà÷èìîñòè ïðåâûøàë 0,5).

Ðèñ. 4. Àïïðîêñèìàöèÿ íîðìàëüíûì ðàñïðåäåëåíèåì çíà÷åíèé êàíîíè÷åñêîé ïåðåìåííîé íèæíèõ
çóáîâ M. blythii. Îáîçíà÷åíèÿ ðåãèîíàëüíûõ ãðóïï (1) – (3) ñì. â ðàçäåëå «Ìàòåðèàë è ìåòîäû».

Fig. 4. Canonical variate values obtained for the lower teeth characters in the studied specimens. Normal dis-
tribution fitting is shown. Regional groups (1) – (3) are defined in “Material and Methods” section.

Òàáëèö à 3. Ðåçóëüòàòû äèñêðèìèíàíòíîãî àíàëèçà è ïðîâåðêè òåñòîâîé âûáîðêè
Ta b l e 3. Discriminant function analysis and the testing results

Óñëîâíûå  îáî çíà÷ åíèÿ: ð – àïðèîðíàÿ âåðîÿòíîñòü ïðèíàäëåæíîñòè îñîáè ê ïîäâèäó;
% – ïðîöåíò ïðàâèëüíî îïðåäåëåííûõ, äëÿ òåñòîâîé âûáîðêè – îòíåñåííûõ ê ãðóïïå (1).

Ðåãèîí
Ïðîìåðû âåðõíèõ çóáîâ Ïðîìåðû íèæíèõ çóáîâ

(1) (3) % (1) (3) %

p = 0,64 p = 0,36 p = 0,64 p = 0,36
(1) 22 1 95,7 23 0 100
(3) 0 13 100 0 13 100
Âñåãî 22 14 97,2 23 13 100
Òåñò: (2) 40 25 61,5 44 21 67,7

p = 0,50 p = 0,50 p = 0,50 p = 0,50
(1) 21 2 91,2 23 0 100
(3) 0 13 100 0 13 100
Âñåãî 21 15 94,4 23 13 100
Òåñò: (2) 39 26 60,0 44 21 67,7



Îáñóæäåíèå

Ñîîòíîøåíèå ìåæäó ðåãèîíàëüíûìè ãðóïïàìè, êîòîðîå íàáëþäàëè â àíàëèçå
êðàíèîìåòðè÷åñêîé èçìåí÷èâîñòè (Äçåâåðèí, Ãõàçàëè, 2010) ëèøü â ìàëîé ñòå-
ïåíè ñîãëàñóåòñÿ ñ ðåçóëüòàòàìè àíàëèçà çóáíûõ ïðèçíàêîâ. Âìåñòî òîãî ÷òîáû
âîéòè â îäíó ãðóïïó ñ çàêàðïàòñêèìè æèâîòíûìè (êàê ýòî ïðîèçîøëî ïðè èññëå-
äîâàíèè ÷åðåïíûõ ïðèçíàêîâ), îñòðîóõèå íî÷íèöû Êðûìà ðàñïîëàãàþòñÿ ìåæäó
äâóìÿ ïîäâèäàìè – M. b. oxygnathus è M. b. omari, ïðè ýòîì îáùèé äèàïàçîí
èçìåí÷èâîñòè èõ çóáîâ ïåðåêðûâàåò äèàïàçîíû èçìåí÷èâîñòè îáåèõ ãðóïï.
Âïðî÷åì, íåñîîòâåòñòâèå ðåçóëüòàòîâ áèîìåòðè÷åñêîãî îïèñàíèÿ ÷åðåïà è çóáíî-
ãî àïïàðàòà âïîëíå îæèäàåìî. Êàê áûëî ïîêàçàíî äëÿ õèùíûõ, â öåëîì çóáíûå
ïðèçíàêè áîëåå èçìåí÷èâû è îáû÷íî ôîðìèðóþò åäèíûé êëàñòåð ïðèçíàêîâ,
îòëè÷íûé îò ïðîìåðîâ ÷åðåïà (Dayan et al., 2002). Áóëüøàÿ èçìåí÷èâîñòü ìåíü-
øèõ ïî ðàçìåðó ñòðóêòóð – ýòî ÷àùå âñåãî ìàòåìàòè÷åñêèé àðòåôàêò (Lande,
1977), îäíàêî íàáëþäàåìàÿ ïîâûøåííàÿ èçìåí÷èâîñòü îäîíòîìåòðè÷åñêèõ ïðè-
çíàêîâ ëèøü îò÷àñòè ìîæåò áûòü îáúÿñíåíà èõ ìåíüøèìè ðàçìåðàìè (Dayan et
al., 2002). Îïèñàíû ìîçàè÷íûå îñîáè, ïî çíà÷åíèÿì çóáíûõ ïðèçíàêîâ ñõîäíûå
ñ M. b. oxygnathus, à ïî ðàçìåðàì ÷åðåïà è íèæíåé ÷åëþñòè – ñ áëèçêîðîäñòâåí-
íûì âèäîì áîëüøîé íî÷íèöåé, M. myotis (Borkhausen 1797), (Bachanek, Postawa,
2010).

Êðûìñêèå îñòðîóõèå íî÷íèöû ãåîãðàôè÷åñêè îáîñîáëåíû îò äðóãèõ ïîïóëÿ-
öèé äàííîãî âèäà, î ïóòÿõ èõ ìèãðàöèé íè÷åãî íå èçâåñòíî. Îäíàêî èìåþòñÿ
äàííûå î òîì, ÷òî îñòðîóõàÿ íî÷íèöà ñïîñîáíà ê ìèãðàöèÿì íà ðàññòîÿíèÿ äî
250 êì (Êðî÷êî, 1988). Ïîñêîëüêó îñíîâíûå êðûìñêèå êîëîíèè îáèòàþò â
Êðûìñêèõ ãîðàõ è íà Êåð÷åíñêîì ï-îâå (Ãîäëåâñêàÿ, 2003; Ãîäëåâñêàÿ, Ãõàçàëè,
2009), íà ðàññòîÿíèè 500—600 êì îò áëèæàéøèõ òî÷åê íàõîäîê çà ïðåäåëàìè
Êðûìà (íà òåððèòîðèè Ìîëäàâèè è Êðàñíîäàðñêîãî êðàÿ: Ëîçàí, Ñêâîðöîâ,
1965; Áîíäàðåíêî, 2006; Ãàçàðÿí, 2006; Êîæóðèíà, 2009), çàêîíîìåðíî âîçíèêàåò
âîïðîñ î ïóòÿõ ôîðìèðîâàíèÿ êðûìñêîé ïîïóëÿöèè.

Ñîâðåìåííûå ïðåäñòàâëåíèÿ îá ýâîëþöèîííîé èñòîðèè åâðîïåéñêèõ
ïîïóëÿöèé îñòðîóõîé íî÷íèöû, M. blythii, à òàêæå ôèëîãåíåòè÷åñêè áëèçêîãî
âèäà – áîëüøîé íî÷íèöû, M. myotis – îñíîâàíû íà ïàëåîíòîëîãè÷åñêèõ è ìîëå-
êóëÿðíî-ãåíåòè÷åñêèõ äàííûõ (Ñòðåëêîâ, 1972; Arlettaz et al., 1997; Bogdanowicz
et al., 2009). Ðåçóëüòàòû èññëåäîâàíèÿ ìèòîõîíäðèàëüíîé ÄÍÊ îñòðîóõèõ íî÷íèö
èç êðûìñêîé ïîïóëÿöèè ïîçâîëèëè ïðåäïîëîæèòü, ÷òî èìåííî â Êðûìó ñîõðà-
íèëàñü ðåëèêòîâàÿ ïîïóëÿöèÿ âèäà, ÷åé ãàïëîòèï íàèìåíåå èçìåíåí, è êîòîðàÿ
â íàèìåíüøåé ñòåïåíè èñïûòàëà âëèÿíèå ãèáðèäèçàöèè (Bogdanowicz et al.,
2009). Ñîâðåìåííûå áëèçêîðîäñòâåííûå âèäû M. myotis è M. blythii ñôîðìèðîâà-
ëèñü, ïî âñåé âèäèìîñòè, â ïëåéñòîöåíå Åâðîïû, êîãäà âñëåäñòâèå íàñòóïëåíèÿ
ëåäíèêîâ ðàñïàëñÿ ðàíåå öåëîñòíûé àðåàë ïðåäêîâîãî âèäà (Arlettaz et al., 1997).
Â ðàçãàð ëåäíèêîâîãî ïåðèîäà ïðåäêè îñòðîóõèõ è áîëüøèõ íî÷íèö ìîãëè
âûæèòü â èçîëèðîâàííûõ ðåôóãèóìàõ â þæíîé Åâðîïå, â ÷àñòíîñòè â Êðûìó, íà
Áàëêàíñêîì, Àïïåíèíñêîì è Ïèðåíåéñêîì ï-îâàõ (Bogdanowicz et al., 2009).
Ïîñëå îòñòóïëåíèÿ ëåäíèêîâ êîíòàêòû ìåæäó îáîñîáèâøèìèñÿ ïîïóëÿöèÿìè
âîçîáíîâèëèñü, è íåêîòîðàÿ ÷àñòü îñîáåé èç êðûìñêîé ïîïóëÿöèè ìèãðèðîâàëà
íà çàïàä äî Êàðïàò, ãäå ñìåøàëàñü ñ îñòðîóõèìè íî÷íèöàìè, ïðèøåäøèìè ñ
Áàëêàí, à ÷àñòü (ìåíåå ìíîãî÷èñëåííàÿ) – íà Êàâêàç, ãäå ïðîèñõîäèëî ôîðìè-
ðîâàíèå ïåðåäíåàçèàòñêîãî ïîäâèäà M. b. omari (Bogdanowicz et al., 2009). Ñ òå÷å-
íèåì âðåìåíè êîíòàêò ìåæäó ðåãèîíàëüíûìè ãðóïïàìè, ïî-âèäèìîìó, ïðåðâàë-
ñÿ. Â íàñòîÿùåå âðåìÿ ýòè ãðóïïû ïîëíîñòüþ èëè ÷àñòè÷íî èçîëèðîâàíû äðóã îò
äðóãà, à â Êðûìó ñîõðàíèëàñü ãåíåòè÷åñêè íàèáîëåå ïðèìèòèâíàÿ ïîïóëÿöèÿ
îñòðîóõèõ íî÷íèö (Bogdanowicz et al., 2009).
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Ìàñøòàáû ðàçëè÷èé â çíà÷åíèÿõ êðàíèîìåòðè÷åñêèõ è îäîíòîìåòðè÷åñêèõ
ïðèçíàêîâ ìåæäó åâðîïåéñêîé îñòðîóõîé íî÷íèöåé è áîëüøîé íî÷íèöåé îêàçà-
ëèñü – ó÷èòûâàÿ âðåìÿ, ïðîøåäøåå ïîñëå ðàçäåëåíèÿ ýòèõ âèäîâ, – íåîæèäàí-
íî íèçêèìè (Ãõàçàëè, Äçåâåðèí, 2007; Dzeverin, 2008; ¥õàçàë³, Äçåâåð³í, 2010;
Dzeverin, Ghazali, 2012). Ñóäÿ ïî âñåìó, äèâåðãåíöèÿ ýòèõ ôîðì áûëà çàìåäëåíà
äåéñòâèåì ñòàáèëèçèðóþùåãî è êîððåëÿöèîííîãî îòáîðà. Äðóãèì ôàêòîðîì,
ïðåïÿòñòâóþùèì äèâåðãåíöèè îñòðîóõîé è áîëüøîé íî÷íèö, ìîãëà ñòàòü ãèáðè-
äèçàöèÿ (Berthier et al., 2006; Bogdanowicz et al., 2009). Îäíàêî, âî-ïåðâûõ, äàæå
â îòñóòñòâèå êàêèõ-ëèáî èçîëèðóþùèõ ìåõàíèçìîâ ãèáðèäèçàöèÿ íå ÿâëÿåòñÿ
äîñòàòî÷íî ýôôåêòèâíûì ôàêòîðîì, ïðåïÿòñòâóþùèì äèâåðãåíöèè (Lande,
1980). Âî-âòîðûõ, ñóäÿ ïî èìåþùèìñÿ äàííûì (Berthier et al., 2006; Bogdanowicz
et al., 2009), ãèáðèäèçàöèÿ îñòðîóõîé è áîëüøîé íî÷íèö ïðîèñõîäèò êðàéíå
ðåäêî. Ñëåäîâàòåëüíî, êàêèå-òî èçîëèðóþùèå ìåõàíèçìû â õîäå äèâåðãåíòíîé
ýâîëþöèè, ïî-âèäèìîìó, ñôîðìèðîâàëèñü. Âèäîîáðàçîâàíèå â äàííîì ñëó÷àå
ïðîèñõîäèëî, ïî âñåé âåðîÿòíîñòè, ìåäëåííî è ïîñòåïåííî, íå äîéäÿ ê íàñòîÿ-
ùåìó âðåìåíè äî çàâåðøåíèÿ. Âðåìÿ è ìåõàíèçìû äèâåðãåíöèè åâðîïåéñêîé è
ïåðåäíåàçèàòñêîé îñòðîóõèõ íî÷íèö íóæäàþòñÿ â îòäåëüíîì èññëåäîâàíèè.

Íåñìîòðÿ íà òî ÷òî ïî îäîíòîìåòðè÷åñêèì ïðèçíàêàì êðûìñêèå îñòðîóõèå
íî÷íèöû çàíèìàþò ïðîìåæóòî÷íîå ïîëîæåíèå ìåæäó çàêàðïàòñêèìè è êàâêàç-
ñêèìè, íåëüçÿ ñêàçàòü, ÷òî îíè ðàâíîóäàëåíû îò îáåèõ ýòèõ ãðóïï. Íåñîìíåííî,
êðûìñêèå îñòðîóõèå íî÷íèöû áîëåå ñõîäíû ñ çàêàðïàòñêèìè, ÷åì ñ êàâêàçñêè-
ìè. Ïî ÃÊ1 (òî åñòü, ïî íàèáîëåå âûðàæåííîìó òðåíäó èçìåí÷èâîñòè) êðûìñêèå
íî÷íèöû ãðóïïèðóþòñÿ âìåñòå ñ çàêàðïàòñêèìè, è, ïðèíèìàÿ âî âíèìàíèå ñõîä-
ñòâî â ðàçìåðå ÷åðåïà (Äçåâåðèí, Ãõàçàëè, 2012), îíè äîëæíû áûòü îòíåñåíû ê
ïîäâèäó M. b. oxygnathus. Îòëè÷èÿ çàêàðïàòñêèõ è êðûìñêèõ æèâîòíûõ êàñàþò-
ñÿ, â ÷àñòíîñòè, ïîïåðå÷íûõ ïðîìåðîâ íèæíèõ çóáîâ, â ïåðâóþ î÷åðåäü ìîëÿðîâ.

Ñëåäóåò îòìåòèòü, ÷òî èçìåí÷èâîñòü çóáíîãî àïïàðàòà ïîäâèäîâ îñòðîóõèõ
íî÷íèö äî ñèõ ïîð èçó÷åíà ñëàáî. Äëÿ ïîñòðîåíèÿ çíà÷èìûõ ôèëîãåíåòè÷åñêèõ
ãèïîòåç íåîáõîäèìû áîëåå ïîäðîáíûå èññëåäîâàíèÿ ëåòó÷èõ ìûøåé äðóãèõ
ðåãèîíîâ.

Ìû áëàãîäàðíû àäìèíèñòðàöèÿì è ñîòðóäíèêàì çîîëîãè÷åñêèõ ìóçååâ çà âîçìîæíîñòü ðàáîòàòü
ñ êîëëåêöèÿìè ðóêîêðûëûõ. Ìû ïðèçíàòåëüíû Â. Áîãäàíîâè÷ó, Ñ. Â. Ãàçàðÿíó, Å. Â. Ãîäëåâñêîé,
Å. È. Êîæóðèíîé, Ñ. Â. Êðóñêîïó, Â. Í. Ïåñêîâó è Ò. Ïîñòàâå çà îáñóæäåíèå ðàáîòû è öåííûå êîì-
ìåíòàðèè.

Àáåëºíöåâ Â. ²., Ï³äîïë³÷êî ². Ã., Ïîïîâ Á. Ì. Çàãàëüíà õàðàêòåðèñòèêà ññàâö³â. Êîìàõî¿äí³, êàæàíè. –
Ê. : Âèä-âî ÀÍ ÓÐÑÐ, 1956. – 448 ñ. – (Ôàóíà Óêðà¿íè ; Ò. 1. Ññàâö³, âèï. 1).

Àéâàçÿí Ñ. À., Áóõøòàáåð Â. Ì., Åíþêîâ È. Ñ., Ìåøàëêèí Ë. Ä. Ïðèêëàäíàÿ ñòàòèñòèêà: êëàññèôèêà-
öèÿ è ñíèæåíèå ðàçìåðíîñòè : Ñïðàâî÷íîå èçäàíèå. – Ì. : Ôèíàíñû è ñòàòèñòèêà, 1989. –
608 ñ.

Áîíäàðåíêî À. Ì. Ôàóíà ðóêîêðûëûõ Êèöêàíñêîãî ëåñà (Ìîëäîâà, Ïðèäíåñòðîâüå) // Plecotus et al. –
2006. – 9. – C. 18—24.

Ãàçàðÿí Ñ. Â. Ê âîïðîñó î òàêñîíîìè÷åñêîì ñòàòóñå êðóïíûõ íî÷íèö Êàâêàçà // Ïðîáëåìû ýêîëîãèè
ãîðíûõ òåððèòîðèé: Ñáîðíèê íàó÷íûõ òðóäîâ. – Ì. : Òîâ-âî íàó÷. èçäàíèé ÊÌÊ, 2006. –
Ñ. 25—31.

Ãîäëåâñêàÿ Å. Â. Ñâåäåíèÿ î ðóêîêðûëûõ Êåð÷åíñêîãî ïîëóîñòðîâà (Êðûì) // Plecotus et al. – 2003. –
6. – Ñ. 29—36.

Ãîäëåâñêàÿ Å. Â., Ãõàçàëè Ì. À. Íîâûå íàõîäêè ðóêîêðûëûõ (Chiroptera) íà òåððèòîðèè Äîíåöêîé
îáëàñòè (Óêðàèíà) // Âåñòí. çîîëîãèè. – 2009. – 43, ¹ 5. – C. 470.

Ãõàçàëè Ì. À., Äçåâåðèí È. È. Ìåõàíèçìû äèâåðãåíöèè îñòðîóõîé (Myotis blythii) è áîëüøîé (Myotis
myotis) íî÷íèö (Chiroptera, Vespertilionidae): îöåíêà ïî ìàíäèáóëÿðíûì ïðèçíàêàì // Plecotus
et al. – 2007. – 10. – Ñ. 3—13.

¥õàçàë³ Ì. À., Äçåâåð³í ². ². Îö³íêà øâèäêîñò³ äèâåðãåíòíî¿ åâîëþö³¿ âåðõí³õ çóá³â ó áëèçüêèõ âèä³â
í³÷íèöü Myotis blythii òà M. myotis (Chiroptera, Vespertilionidae) // Âåñòí. çîîëîãèè. – 2010. –
44, ¹ 4. – Ñ. 317—326.

Äåðÿáèí Â. Å. Ìíîãîìåðíàÿ áèîìåòðèÿ äëÿ àíòðîïîëîãîâ. – Ì. : Èçä-âî Ìîñê. óí-òà, 1983. – 228 ñ.

266 Ì. À. Ãõàçàëè, È. È. Äçåâåðèí



Äçåâåðèí È. È. Êðàíèîìåòðè÷åñêàÿ èçìåí÷èâîñòü îñòðîóõèõ íî÷íèö Myotis blythi (Chiroptera,
Vespertilionidae) // Çîîë. æóðí. – 1995. – 74, âûï. 7. – Ñ. 82—95.

Äçåâåðèí È. È., Ãõàçàëè Ì. À. Áèîìåòðè÷åñêàÿ õàðàêòåðèñòèêà è òàêñîíîìè÷åñêèé ñòàòóñ îñòðîóõèõ
íî÷íèö, Myotis blythii (Chiroptera, Vespertilionidae) Êðûìà: ðàçìåðû è ôîðìà ÷åðåïà // Âåñòí.
çîîëîãèè. – 2012. – 46, .¹ 1. – Ñ. 59—67.

Äçåâåðèí È. È., Ñòðåëêîâ Ï. Ï. Òàêñîíîìè÷åñêèé ñòàòóñ îñòðîóõèõ íî÷íèö (Myotis blythii, Chiroptera,
Vespertilionidae) ñ Àëòàÿ // Çîîë. æóðí. – 2008. – 87, âûï. 8. – Ñ. 973—982.

Êàðëñîí Á. Îñíîâû ýìáðèîëîãèè ïî Ïýòòåíó. : Ïåð. ñ àíãë. – Ì. : Ìèð, 1983. – Ò. 2. – Ñ. 117—125.
Êîæóðèíà Å. È. Êîíñïåêò ôàóíû ðóêîêðûëûõ Ðîññèè: ñèñòåìàòèêà è ðàñïðîñòðàíåíèå // Plecotus et

al. – 2009. – 11—12. – Ñ. 71—105.
Êðî÷êî Þ. È. Ìèãðàöèè ðóêîêðûëûõ Óêðàèíñêèõ Êàðïàò // Âîïðîñû îõðàíû è ðàöèîíàëüíîãî

èñïîëüçîâàíèÿ ðàñòèòåëüíîãî è æèâîòíîãî ìèðà Óêðàèíñêèõ Êàðïàò. – ÌÎÈÏ, Óæãîðîäñêîå
îòä. – Óæãîðîä, 1988. – Ñ. 173—180.

Ëàêèí Ã. Ô. Áèîìåòðèÿ : Ó÷åá. ïîñîáèå äëÿ áèîë. ñïåö. âóçîâ. – 4-å èçä., ïåðåðàá. è äîï. – Ì. :
Âûñø. øê., 1990. – 352 ñ.

Ëîçàí Ì. Í., Ñêâîðöîâ Â. Ã. Î çèìîâêàõ ëåòó÷èõ ìûøåé â Ìîëäàâèè // Çîîë. æóðí. – 1965. – 44,
âûï. 6. – C. 941—943.

Îãíåâ Ñ. È. Çâåðè Âîñòî÷íîé Åâðîïû è Ñåâåðíîé Àçèè. Ò. 1. Íàñåêîìîÿäíûå è ëåòó÷èå ìûøè. –
Ì. ; Ë. : Ãîñèçäàò, 1928. – XVI+631 ñ.

Ñòðåëêîâ Ï. Ï. Îñòðîóõèå íî÷íèöû: ðàñïðîñòðàíåíèå, ãåîãðàôè÷åñêàÿ èçìåí÷èâîñòü, îòëè÷èÿ îò
áîëüøèõ íî÷íèö // Acta Theriologica. – 1972. – 17, fasc. 28. – Ñ. 355—380.

Ôîëêîíåð Ä. Ñ. Ââåäåíèå â ãåíåòèêó êîëè÷åñòâåííûõ ïðèçíàêîâ : Ïåð. ñ àíãë. – Ì. : Àãðîïðîìèçäàò,
1985. – 487 ñ.

Arlettaz R., Ruedi M., Ibañez C. et al. A new perspective on the zoogeography of the sibling mouse-eared bat
species Myotis myotis and Myotis blythii: morphological, genetical and ecological evidence // J.
Zoology (London). – 1997. – 242, N 1. – P. 45—62.

Bachanek J., Postawa T. Morphological evidence for hybridization in the sister species Myotis myotis and
Myotis oxygnathus (Chiroptera: Vespertilionidae) in the Carpathian Basin // Acta Chiropterologica. –
2010. – 12, N 2. – P. 439—448.

Benda P. K použitelnosti některých kraniálních kritérií pro určování netopýra velkého (Myotis myotis) a
netopýra východního (Myotis blythi) // Lynx, n. s. – 1996. – 27. – P. 5—12.

Berthier P., Excoffier L., Ruedi M. Recurrent replacement of mtDNA and cryptic hybridization between two
sibling bat species Myotis myotis and Myotis blythii // Proceedings of the Royal Society B. – 2006. –
273. – P. 3101—3109.

Bogdanowicz W., Van Den Bussche R. A., Gajewska M. et al. Ancient and contemporary DNA sheds light on
the history of mouse-eared bats in Europe and the Caucasus // Acta Chiropterologica. – 2009. – 11,
N 2. – P. 289—305.

Dayan T., Wool D., Simberloff D. Variation and covariation of skulls and teeth: modern carnivores and the
interpretation of fossil mammals // Paleobiology. – 2002. – 28, N 4. – P. 508—526.

Dzeverin I. The stasis and possible patterns of selection in evolution of a group of related species from the
bat genus Myotis (Chiroptera, Vespertilionidae) // J. Mammalian Evolution. – 2008. – 15, N 2. –
P. 123—142.

Dzeverin I., Ghazali M. Evolutionary mechanisms affecting the multivariate divergence in some Myotis species
(Chiroptera, Vespertilionidae) // Evolutionary Biology. – 2010. – 37, N 2—3. – P. 100—112.

Ghazali M. A. Identification of Myotis blythii and M. myotis (Chiroptera, Vespertilionidae) from Eastern
Europe based on the measurements of lower teeth // Vestnik zoologii. – 2009. – 43, N 5. –
P. 403—408.

Horáček I., Hanák V., Gaisler J. Bats of the Palearctic region: a taxonomic and biogeographic review // Proc.
8th EBRS, V. 1. – Kraków : Chiropterological Information Center, 2000. – P. 11—157.

Lande R. On comparing coefficients of variation // Systematic Zoology. – 1977. – 26, N 2. – P. 214—217.
Lande R. Genetic variation and phenotypic evolution during allopatric speciation // The American

Naturalist. – 1980. – 116, N 4. – P. 463—479.
Little R. J. A., Rubin D. B. Statistical analysis with missing data. – New York ; Chichester ; Brisbane ;

Toronto ; Singapore : John Wiley & Sons, 1987. – 278 p.
Menu H., Popelard J.-B. Utilisation des caracteres dentaires pour la determination des vespertilioninés de

l’ouest européen // Le Rhinolophe. – 1987. – 4. – P. 1—89.
Sigé B. Les chiroptères du Miocène inférieur de Bouzigues. I. Étude systématique // Palæovertebrata. –

1968. – 1, fasc. 3. – P. 65—133.
Ziegler R. Bats (Chiroptera, Mammalia) from Middle Miocene karstic fissure fillings of Petersburch near

Eichstätt, Southern Franconian Alb (Bavaria) // Geobios. – 2003. – 36. – P. 447—490.

267Áèîìåòðè÷åñêàÿ õàðàêòåðèñòèêà è òàêñîíîìè÷åñêèé ñòàòóñ îñòðîóõèõ íî÷íèö…



<<
  /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


