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×åòâåðòü âåêà íàçàä, 31 ÿíâàðÿ 1995 ãîäà, âûøåë 

ïåðâûé íîìåð «Âåñòíèêà È íñòèòóòà ãåîëîãèè Êîìè 

ÍÖ ÓðÎ ÐÀÍ». Ìíîãèå óæå è íå ïîìíÿò, ÷òî «Âåñòíèê» 

í à÷èíàëñÿ êàê èíôîðìàöèîííîå èçäàíèå, êàê âà-

ðèàíò ãàçåòû, âîçðîæäàþùåé èíñòèòóòñêóþ ïå÷àòü. 

Ïðåäïîëàãàëîñü, ÷òî â íîâîì èçäàíèè ðå÷ü ãëàâíûì 

îáðàçîì áóäåò èäòè îá èíñòèòóòñêîé æèçíè, î íàøèõ 

ñîáûòèÿõ, äåëàõ è ïðîáëåìàõ. Ïðè ýòîì áîëüøîé óâå-

ðåííîñòè â óñïåõå çàäóìàííîãî äåëà íå áûëî äàæå ó 

èíèöèàòîðîâ. Òåì íå ìåíåå, ê óäèâëåíèþ ìíîãèõ, 

«Âåñòíèê» ñòàë ïîëíîöåííûì è åæåìåñÿ÷íûì èçäàíè-

åì, âåñüìà ïîïóëÿðíûì íå òîëüêî ó ñîòðóäíèêîâ èíñòè-

òóòà. Î÷åíü áûñòðî îí ïîëó÷èë øèðîêóþ èçâåñòíîñòü 

è ïðèçíàíèå â íàó÷íûõ êðóãàõ. Óæå ÷åðåç òðè ãîäà, 28 

àïðåëÿ 1998 ãîäà, «Âåñòíèê», áûë íàãðàæäåí ñïåöèàëü-

íûì äèïëîìîì Ðîññèéñêîé àêàäåìèè íàóê êàê ëó÷øèé 

íàó÷íî-ïîïóëÿðíûé æóðíàë 1997 ãîäà. Áûëî ìíîãî ïðè-

çíàòåëüíûõ îòçûâîâ î íàøåì æóðíàëå, â òîì ÷èñëå ñëî-

âà àêàäåìèêà Á. Ñ. Ñîêîëîâà, êîòîðûå óæå ïðèâîäèë

Í. Ï. Þøêèí: «Âàø «Âåñòíèê» óíèêàëåí, ÿ íå çíàþ âòî-

ðîãî òàêîãî èíôîðìàöèîííî-íàó÷íîãî èíñòèòóòñêîãî 

æóðíàëà â Ðîññèè. Âàø æóðíàë è íàó÷åí, è ïîïóëÿðåí, è 

õóäîæåñòâåíåí, è êàê-òî ïî-äîìàøíåìó èíòèìåí, ñëî-

âîì, ýòî èíòåëëèãåíòíîå èçäàíèå».

«Âåñòíèê» ïðîøåë ñëàâíûé ÷åòâåðòüâåêîâîé ïóòü. 

Ó âàñ â ðóêàõ óæå òðåõñîòûé, þáèëåéíûé, íîìåð. Çà 

ýòè ãîäû ìíîãîå èçìåíèëîñü â íàøåé æèçíè, ìåíÿë-

ñÿ è æóðíàë. Îí óæå ä àâíî âûøåë çà ðàìêè íàó÷íî-

èíôîðìàöèîííîãî èçäàíèÿ, ïðåâðàòèëñÿ â ïîëíîöåí-

íûé íàó÷íûé æóðíàë. Ìíîãîå ìû è ïîòåðÿëè â ïðîöåñ-

ñå ýâîëþöèè. Ïðàêòè÷åñêè íå ïîÿâëÿþòñÿ óæå íà åãî 

ñòðàíèöàõ íàøè «ôèðìåííûå» çàìåòêè, èñ÷åçëî æàí-

ðîâîå ìíîãîîáðàçèå, óøëà «æèçíü» èíñòèòóòà. Íà ïåð-

âûé ïëàí âûøëè íàóêîìåòðè÷åñêèå ïîêàçàòåëè: èíäåê-

ñû öèòèðîâàíèÿ, Õèðøà, êâàðòèëè è ïðî÷èå ïðåìóäðî-

ñòè. Ìû ïî íåîáõîäèìîñòè ñòàðàëèñü ñîîòâåòñòâîâàòü 

äóõó âðåìåíè. «Âåñòíèê» ñ òàë ÂÀÊîâñêèì æóðíàëîì, 

âîøåë â ðàçíûå ñèñòåìû öèòèðîâàíèÿ, â òîì ÷èñëå è 

ìåæäóíàðîäíûå. Íåóêëîííî ðîñ è ìïàêò-ôàêòîð æóð-

íàëà, çà ïîñëåäíèå íåñêîëüêî ëåò îí óâåëè÷èëñÿ áîëåå 

÷åì â òðè ðàçà. Á îëüøå ñòàëè ïóáëèêîâàòüñÿ ñòàòüè àâ-

òîðîâ èç äðóãèõ îðãàíèçàöèé, âêëþ÷àÿ çàðóáåæíûå, è 

íà àíãëèéñêîì ÿçûêå.

Ê ñîæàëåíèþ, äàëüíåéøèé ïðîãðåññ â ýòîì âî-

ñòðåáîâàííîì âðåìåíåì íàïðàâëåíèè ñòàë íåâîçìî-

æåí èç-çà ë îêàëüíîãî êîðïîðàòèâíîãî íàçâàíèÿ æóð-

íàëà. Â ÷àñòíîñòè, ýòî ñòàëî áàðüåðîì íà ïóòè âõî-

æäåíèÿ â áàçû äàííûõ WoS è Scopus  Ïî ýòîé ïðè-

÷èíå ïðèíÿòî ðåøåíèå î  ïåðåèìåíîâàíèè æóðíàëà â 

«Âåñòíèê ãåîíàóê». 

Ò àêèì îáðàçîì, îäèí ýòàï â æèçíè «Âåñòíèêà» çàêàí-

÷èâàåòñÿ, íà÷èíàåòñÿ äðóãîé. Áóäåì íàäåÿòüñÿ, íå ìåíåå 

óñïåøíûé. Ð åäêîëëåãèÿ è äàëåå áóäåò äåëàòü âñå, ÷òîáû 

«Âåñòíèê» ïðîäîëæàë îñòàâàòüñÿ íåîòúåìëåìîé ÷àñòüþ 

íàøåãî èíñòèòóòà, ôëàãìàíîì è ïðîïàãàíäèñòîì àêà-

äåìè÷åñêîé ãåîëîãè÷åñêîé íàóêè íà Ñåâåðå, áóäåò ïðî-

äîëæàòü ñâîþ çàèíòåðåñîâàííóþ ðàáîòó ñ àâòîðàìè è 

ðåöåíçåíòàìè. 

Â ñâîå âðåìÿ Í. Ï. Þøêèí íàçâàë âûïóñê 50 íî-

ìåðîâ «Âåñòíèêà» òðóäîâûì ïîäâèãîì íàøåãî èíñòè-

òóòñêîãî êîëëåêòèâà. ×òî ãîâîðèòü òåïåðü î áåñêîðûñò-

íîì òðóäå òåõ, áëàãîäàðÿ êîìó âûõîäèò 300-é íîìåð! 

Ýòî âûäàþùååñÿ ñîáûòèå! Ìîè èñêðåííèå ïîçäðàâ-

ëåíèÿ è ñëîâà áëàãîäàðíîñòè òåì, ê òî äåëàë æóðíàë 

âñå ýòè ãîäû!

Ãëàâíûé ðåäàêòîð 

àêàäåìèê À. Àñõàáîâ

The journal «Vestnik of the Institute of Geology of Komi SC UB RAS» turned 25. During this time 300 issues came off 
the press. It started as an information publication, which mainly informed about the life of the institute, our events, affairs 
and problems. Today Vestnik has turned into a full-fledged scientific journal. He entered various citation systems, including 
international databases. The impact factor of the journal over the past few years has more than tripled. We have long out-
grown the local corporate nature of the title and decided on the further release of the journal under a new title — «Vestnik 
of Geosciences». 

Ê ×ÈÒÀÒÅËßÌ • TO THE READERS
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Âåñòíèê ÈÃ Êîìè ÍÖ ÓðÎ ÐÀÍ,  äåêàáðü, 2019 ã., ¹ 12

Ââåäåíèå
Íåñìîòðÿ íà òî, ÷òî ïî «êîëè÷åñòâó è êà÷åñòâó áà-

ëàíñîâûå çàïàñû âîëüôðàìà â Ðîññèéñêîé Ôåäåðàöèè 
ïðè ëþáûõ ñöåíàðèÿõ ðàçâèòèÿ ýêîíîìèêè óäîâëåòâî-
ðÿò íåîáõîäèìûå ïîòðåáíîñòè äî 2035 ãîäà è â ïîñëåäó-
þùèé ïåðèîä», êàê îïðåäåëåíî «Ñòðàòåãèåé ðàçâèòèÿ 
ìèíåðàëüíî-ñûðüåâîé áàçû Ðîññèéñêîé Ôåäåðàöèè äî 
2035 ãîäà», â 2014–2016 ãã. Ðîññèÿ íàðàùèâàëà îáúåìû 
èìïîðòà âîëüôðàìîâîãî êîíöåíòðàòà. Èìïîðò êîíöåíò-
ðàòà ïðè íàëè÷èè ñîáñòâåííîé äîáû÷è (íà äîëþ Ðîññèè 
ïðèõîäèòñÿ îêîëî 4–5 % ìèðîâîãî îáúåìà) âûçâàí, ñî-
ãëàñíî àíàëèçó èññëåäîâàòåëüñêîé ãðóïïû «Èíôîìàéí», 
â òîì ÷èñëå ñëîæíîé ëîãèñòèêîé åãî äîñòàâêè ñ Äàëüíåãî 
Âîñòîêà è èç Çàáàéêàëüÿ, ãäå ðàñïîëîæåíû âîëüôðàìî-
âûå ÃÎÊè, â Öåíòðàëüíûé è Óðàëüñêèé ðåãèîíû, ãäå îñó-
ùåñòâëÿåòñÿ ãèäðîìåòàëëóðãè÷åñêàÿ ïåðåðàáîòêà ñûðüÿ. 
Ñîîòâåòñòâåííî, â íàñòîÿùåå âðåìÿ ñòàíîâÿòñÿ ñòðàòåãè-
÷åñêè âàæíûìè íàðàùèâàíèå çàïàñîâ è ðàçðàáîòêà íå-
êðóïíûõ óðàëüñêèõ ìåñòîðîæäåíèé âîëüôðàìà è ñîïóò-
ñòâóþùèõ ðåäêèõ ìåòàëëîâ.

Èçâåñòíî, ÷òî Óðàë íå ÿâëÿåòñÿ «êëàññè÷åñêîé» ðåä-
êîìåòàëëüíîé ïðîâèíöèåé. Ýòî ñêëàä÷àòûé ïîÿñ ìà-
ôè÷åñêîãî òèïà, ãäå ãðåéçåíîâîå ðåäêîìåòàëëüíîå îðó-
äåíåíèå ïðèñóòñòâóåò â îãðàíè÷åííîì îáúåìå è ñâÿçà-
íî ñ ïîçäíåïàëåîçîéñêèì ãðàíèòîèäíûì ìàãìàòèçìîì 
[7, 12]. Ïðîìûøëåííî çíà÷èìûå îáúåêòû çäåñü ïðåä-
ñòàâëåíû ãþáíåðèò-ìîëèáäåíèòîâûìè ìåñòîðîæäåíè-
ÿìè è îòíîñÿòñÿ ê âîëüôðàì-êâàðöåâî-æèëüíîé ãðåé-
çåíîâîé ôîðìàöèè. Îíè ëîêàëèçîâàíû â âîñòî÷íîé ÷à-
ñòè Âîñòî÷íî-Óðàëüñêîé çîíû Ñðåäíåãî Óðàëà (ðèñ. 1), 
ãäå àññîöèèðóþò ñ íåáîëüøèìè òåëàìè ëåéêîãðàíèòîâ 
þãî-êîíåâñêîãî êîìïëåêñà â ñîñòàâå Øèëîâî-Êîíåâñêîé 

ãðóïïû ãðàíèòîèäíûõ ìàññèâîâ è îáðàçóþò Áîåâñêî-
Áèêòèìèðîâñêóþ ðóäíóþ çîíó [8, 6]. Ñ ðàñïîëîæåííîé â 
ñåâåðíîì çàìûêàíèè íàçâàííîé ãðóïïû ãîðîé Ãàëî÷üåé 
â ñîñòàâå Øèëîâñêîãî ìàññèâà ñâÿçàíû ìîëèáäåíèò-øå-
åëèòîâûå ðóäîïðîÿâëåíèÿ.

Èññëåäîâàíèÿì ðóäîíîñíîñòè ãðàíèòîèäîâ Øèëîâî-
Êîíåâñêîé ãðóïïû ïîñâÿùåíû ìíîãî÷èñëåííûå ïóáëè-
êàöèè [1–3, 10, 11, 13 è äð.], óäåëÿëîñü âíèìàíèå è èõ 
ñðàâíåíèþ ñ âûñîêîïðîäóêòèâíûìè íà âîëüôðàì ëåé-
êîãðàíèòàìè «êëàññè÷åñêèõ» ðåäêîìåòàëëüíûõ ãðåéçå-
íîâûõ ïðîâèíöèé áûâøåãî ÑÑÑÐ [3, 4]. Â öèòèðîâàí-
íûõ ðàáîòàõ âûáîðêà ïî óðàëüñêèì îáúåêòàì ïðåäñòàâ-
ëåíà øèðîêèì ðÿäîì ãðàíèòîèäîâ Ñðåäíåãî è Þæíîãî 
Óðàëà, ñîïðîâîæäàåìûõ íå òîëüêî îðóäåíåíèåì ïðîìûø-
ëåííîãî ìàñøòàáà, íî è ðàçëè÷íûìè ðóäîïðîÿâëåíèÿìè 
è òî÷êàìè ìèíåðàëèçàöèè. Ïðè ýòîì îñíîâíîå âíèìà-
íèå óäåëÿëîñü ìèíåðàëüíîìó è ïåòðîõèìè÷åñêîìó ñîñòà-
âó ãðàíèòîèäîâ, à òàêæå êîíöåíòðàöèÿì ôòîðà è ðóäíûõ 
êîìïîíåíòîâ — ðåäêèõ ìåòàëëîâ. Â íàñòîÿùåì ñîîáùå-
íèè ýòè ðåçóëüòàòû äîïîëíåíû íîâûìè ïåòðîëîãî-ãåî-
õèìè÷åñêèìè äàííûìè äëÿ ãðàíèòíûõ ïîðîä Øèëîâî-
Êîíåâñêîé ãðóïïû, ñ êîòîðûìè àññîöèèðîâàíî ïðîìûø-
ëåííîå ãðåéçåíîâîå îðóäåíåíèå, ñåãîäíÿ âíîâü âîâëå-
êàåìîå â ðàçðàáîòêó, è ñðàâíåíèå èõ ñ W-ðóäîíîñíûìè 
ãðàíèòîèäàìè íåêîòîðûõ «êëàññè÷åñêèõ», «ýòàëîííûõ» 
ðåäêîìåòàëëüíûõ ïðîâèíöèé ìèðà.

Ìåòîäû èññëåäîâàíèÿ
Àíàëèòè÷åñêèå ðàáîòû ïðîâîäèëèñü â ÖÊÏ «Ãåî-

àíàëèòèê» ÈÃÃ ÓðÎ ÐÀÍ. Îïðåäåëåíèå ïåòðîãåííûõ ýëå-
ìåíòîâ âûïîëíåíî ðåíòãåíîôëóîðåñöåíòíûì ìåòîäîì 
íà ñïåêòðîìåòðàõ ÑÐÌ-18 è XRF 1800, ïïï — ñòàíäàðò-
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Ïðèâåäåíû íîâûå äàííûå î ðåäêîýëåìåíòíîì ñîñòàâå (ÈÑÏ-ÌÑ) ãðàíèòíûõ ïîðîä Øèëîâî-Êîíåâñêîé ãðóïïû ìàññèâîâ â âîñ-
òî÷íîé ÷àñòè Âîñòî÷íî-Óðàëüñêîé çîíû Ñðåäíåãî Óðàëà, ñ êîòîðûìè àññîöèèðóåò ïðîìûøëåííî çíà÷èìîå ãðåéçåíîâîå âîëüôðà-
ìîâîå îðóäåíåíèå, âíîâü ââîäèìîå â ðàçðàáîòêó. Óñòàíîâëåíî, ÷òî ðóäîíîñíûå ëåéêîãðàíèòû Øèëîâî-Êîíåâñêîé ãðóïïû ïðè îá-
ùåé áëèçîñòè ê âîëüôðàìîíîñíûì ãðàíèòîèäàì «ýòàëîííûõ» ðåäêîìåòàëëüíûõ ïðîâèíöèé ìèðà îòëè÷àþòñÿ îò íèõ ãëàâíûì îáðà-
çîì áîëüøåé «íàòðîâîñòüþ». Ýòî îáóñëîâëåíî áîëüøåé ãëóáèííîñòüþ ôîðìèðîâàíèÿ ïîðîä è ìåíüøåé ñòåïåíüþ äèôôåðåíöèàöèè 
ãðàíèòíûõ ðàñïëàâîâ, ÷òî, â ñâîþ î÷åðåäü, ìîæåò îáúÿñíÿòüñÿ ìåíüøåé ôòîðèñòîñòüþ ïîñëåäíèõ è ìåíüøåé ñòåïåíüþ çðåëîñòè 
óðàëüñêîé êîíòèíåíòàëüíîé êîðû.

Êëþ÷åâûå ñëîâà: ëåéêîãðàíèòû, ãðåéçåíîâîå âîëüôðàì-êâàðöåâî-æèëüíîå îðóäåíåíèå, ìàãìàòè÷åñêàÿ äèôôåðåíöèàöèÿ, 
Ñðåäíèé Óðàë.

GEOCHEMISTRY OF W-BEARING GRANITIC ROCKS FROM SHILOVO-KONEVSKY GROUP OF MASSIFS

(MIDDLE URALS)
G. A. Kallistov, T. A. Osipova

Zavaritsky Institute of Geology and Geochemistry, Ural Branch of RAS, Ekaterinburg

The new data about trace elements (ICP-MS) in W-bearing granitic rocks in Shilovo-Konevsky group of massifs in the eastern part of the 
East-Uralian zone in Middle Urals are presented. The results demonstrate that the Uralian W-bearing leucogranites from Shilovo-Konevsky 
group of massifs are very close to W-bearing leucogranites from «model» rare-metal provinces of the world in major elements. The main 
differences are: larger Na2O content relative to K2O in Uralian leucogranites, which is explained by greater depth of formation, and less degree 
of granitic melt fractional crystallization, which is explained both by lower fluorine content and by less evolved of continental crust in the Urals.

Keywords: leucogranites, greisen tungsten-quartz-vein deposits, magmatic differentiation, Middle Urals.
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íûì õèìè÷åñêèì ìåòîäîì (àíàëèòèêè Í. Ï. Ãîðáóíîâà, 
Ã. Ñ. Íåóïîêîåâà, Ë. À. Òàòàðèíîâà). Àíàëèç ìèêðîýëå-
ìåíòíîãî ñîñòàâà ïðîâåäåí íà ÈÑÏ-ÌÑ NexION 300S 
(PerkinElmer) (àíàëèòèê Ä. Â. Êèñåëåâà).

Ðåçóëüòàòû è îáñóæäåíèå
Â Øèëîâñêîì ìàññèâå, îòíîñÿùåìñÿ ê ìîíöîäèî-

ðèò-ãðàíèòíîìó òèïó, ëåéêîãðàíèòû ñëàãàþò íåáîëüøîå 
òåëî ãîðû Ãàëî÷üåé. Ñ íèìè ñâÿçàíû ïðîÿâëåíèÿ íèî-
áèéñîäåðæàùèõ ìóñêîâèò-êâàðöåâûõ ãðåéçåíîâ è âîëü-

ôðàì-ìîëèáäåí-âèñìóòîâîé ìèíåðàëèçàöèè ñ çîëîòîì. 
Ïðîìûøëåííûõ îáúåêòîâ ñðåäè íèõ ïîêà íå âûÿâëåíî [8]. 
Ëåéêîãðàíèòû õàðàêòåðèçóþòñÿ ñëàáîãíåéñîâàòîé òåêñ-
òóðîé, îáóñëîâëåííîé åäâà âûðàæåííîé îðèåíòèðîâêîé 
áèîòèòà, ìåëêî-, ñðåäíåçåðíèñòîé ñòðóêòóðîé è ãèïèäèî- 
ìîðôíîçåðíèñòîé ìèêðîñòðóêòóðîé. Ñîñòîÿò èç êâàðöà 
(~ 40 %), êèñëîãî îëèãîêëàçà (~ 30 %), ðåøåò÷àòîãî ìè-
êðîêëèíà (~ 30 %), áèîòèòà (~ 1 %). Êâàðö âûïîëíÿåò èí-
òåðñòèöèè ìåæäó ïîëåâûìè øïàòàìè, îáðàçóåò êàê êðóï-
íûå (äî 3.5 ìì) îáîñîáëåíèÿ íåïðàâèëüíîé ôîðìû èç 

Ðèñ. 1. Ïîëîæåíèå ãðàíèòîèäíûõ ìàññèâîâ Øèëîâî-Êîíåâñêîé 
ãðóïïû è àññîöèèðîâàííûõ ñ íèìè ïðîìûøëåííûõ âîëüôðà-
ìîâûõ ãðåéçåíîâûõ ìåñòîðîæäåíèé â ñòðóêòóðå âîñòî÷íîé 
÷àñòè Âîñòî÷íî-Óðàëüñêîé çîíû Ñðåäíåãî Óðàëà (ïî 6, 8, 13): 
1 — Àâåðèíñêàÿ çîíà ñìÿòèÿ; 2 — çàïàäíàÿ ñòðóêòóðíî-ôàöè-
àëüíàÿ çîíà; 3 — âîñòî÷íàÿ ñòðóêòóðíî-ôàöèàëüíàÿ çîíà;
4 — âóëêàíîãåííî-îñàäî÷íûå îòëîæåíèÿ D2–C2; 5 — ãðàíèöà 
ñòðóêòóðíî-ôàöèàëüíûõ çîí; 6 — ðàçðûâíûå íàðóøåíèÿ; 7 –
äîïåðìñêèå èíòðóçèâíûå îáðàçîâàíèÿ; 8–10 — ïåðìñêèå èíò-
ðóçèâíûå îáðàçîâàíèÿ: 8 — ïåòóõîâñêèé êîìïëåêñ (ìîíöî-
íèòû, ãðàíîñèåíèòû, ãðàíèòû, ëåéêîãðàíèòû), 9 — êàðàñüåâ-
ñêèé êîìïëåêñ (àäàìåëëèòû, ãðàíèòû, ïåãìàòèòû), 10 — þãî-
êîíåâñêèé êîìïëåêñ (ãðàíèòû, ëåéêîãðàíèòû); 11 — ìåñòîðî-
æäåíèÿ è ðóäîïðîÿâëåíèÿ âîëüôðàìà (1 — Áîåâñêîå; 2 — Íîâî-
Áîåâñêîå; 3 — Ïüÿíêîâñêîå; 4 — Þæíîå; 5 — Êàðàñüåâñêîå;
6 — Èãèøàíñêîå; 7 — Òðîøêîâñêîå; 8 — Ìàë. Òðîøêîâñêîå; 9 — Þãî-Êîíåâñêîå). Öèôðàìè â êâàäðàòàõ îáîçíà÷åíû ìàñ-
ñèâû Øèëîâî-Êîíåâñêîé ãðóïïû, ñ ïîðîäàìè êîòîðûõ àññîöèèðîâàíà âîëüôðàìîâàÿ ìèíåðàëèçàöèÿ: 1 — Øèëîâñêèé (ãîðà 
Ãàëî÷üÿ); 2 — Êàðàñüåâñêèé; 3 — Þãî-Êîíåâñêèé

Fig. 1. The locality of the granitic massifs of Shilovo-Konevsky group and associated W-greisen deposites in the eastern part of the East-
Uralian zone of Middle Urals (according to 6, 8, 13).
1 — Averinskaya contortion zone; 2 — Western structural-facies zone; 3 — estern structural-facies zone; 4 — vlocanic-sedimentary rocks 
D2–C2; 5 — the structural-facies zones boundary; 6 — faults; 7 — Pre-Permian intrusive rocks; 8–10 — Permian intrusive rocks: 8 — 
Petukchovsky unit (monzonites, granites, leucogranites), 9 — Karasjevsky unit (adamellites, granites, pegmatites), 10 — Yugo-Konevsky 
unit (granites, leucogranites); 11 — W-deposites and mineral occurrences (1 — Boevskoe; 2 — New- Boevskoe; 3 — Pjyankovskoe; 4 — 
Southern; 5 — Karasjevskoe; 6 — Igishanskoe; 7 — Troshkovskoe; 8 — Small Troshkovskoe; 9 — Yugo-Konevskoe). Numbers in squares 
indicate the massifs of Shilovo-Konevsky group: 1 — Shilovsky (Galochja Hill); 2 — Karasjevsky; 3 — Yugo-Konevsky
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íåñêîëüêèõ èíäèâèäîâ, òàê è ìåëêîçåðíèñòûå àãðåãàòû. 
Êàëèíàòðîâûé ïîëåâîé øïàò ÷àñòî ñîäåðæèò ïåðòèòû è 
çàìåùàåòñÿ «øàõìàòíûì» àëüáèòîì. Èçðåäêà íàáëþäàþò-
ñÿ åäèíè÷íûå ìèðìåêèòû. Àêöåññîðíûå ìèíåðàëû ïðåä-
ñòàâëåíû öèðêîíîì, àïàòèòîì, ôëþîðèòîì, àññîöèèðó-
þùèì êàê ñ áèîòèòîì, òàê è ñ ñàëè÷åñêèìè ìèíåðàëàìè. 
Äàííûõ î âîçðàñòå ëåéêîãðàíèòîâ íåò, ïî àíàëîãèè ñ ïå-
òðîãðàôè÷åñêè è õèìè÷åñêè ñõîäíûìè ìàññèâàìè ìîíöî-
äèîðèò-ãðàíèòíîãî òèïà äàííîé òåððèòîðèè ïðèíÿò ñðåä-
íåïåðìñêèé âîçðàñò (~ 270 ìëí ëåò), íî íå èñêëþ÷àåòñÿ 
âîçìîæíîñòü è ïîçäíåïåðìñêîé äàòèðîâêè [8].

Ëåéêîãðàíèòû Êàðàñüåâñêîãî ìàññèâà, óñëîâíî îò-
íîñèìîãî ê ãðàíèòíîìó òèïó, ÿâëÿþòñÿ âìåùàþùèìè 
äëÿ îäíîèìåííîãî âîëüôðàì-áåðèëëèåâîãî ìåñòîðîæäå-
íèÿ [8]. Ãðàíèòû ìàññèâíûå, ìåñòàìè ñëàáîãíåéñîâàòûå 
çà ñ÷åò îðèåíòèðîâêè ÷åøóåê ñëþäû. Ñòðóêòóðà ãðàíè-
òîâ ñðåäíå-, ìåëêîçåðíèñòàÿ, ðàâíîìåðíî-çåðíèñòàÿ, 
ìèêðîñòðóêòóðà ãèïèäèîìîðôíî-çåðíèñòàÿ. Ñëîæåíû 
êâàðöåì (~ 30 %), ïëàãèîêëàçîì (~ 33 %), êàëèíàòðîâûì 
ïîëåâûì øïàòîì (~ 32 %), áèîòèòîì (~ 5 %), ìóñêîâè-
òîì (2–3 %). Ïëàãèîêëàç ïðåäñòàâëåí êèñëûì îëèãîêëà-
çîì è àëüáèòîì, åãî êðèñòàëëû èíîãäà èìåþò çîíàëüíîå 
ñòðîåíèå, ïîä÷åðêíóòîå èíòåíñèâíîé ñåðèöèòèçàöèåé 
èõ öåíòðàëüíûõ ÷àñòåé. Êàëèíàòðîâûé ïîëåâîé øïàò — 
ðåøåò÷àòûé ìèêðîêëèí —ñîïðîâîæäàåòñÿ îáèëüíû-
ìè âûäåëåíèÿìè ìèðìåêèòà. Áèîòèò ñëàãàåò îòäåëüíûå 
ëåéñòû è èõ àãðåãàòû, íåðåäêî ñîâìåñòíî ñ ìóñêîâèòîì. 
Õàðàêòåðíûå àöåññîðèè: àïàòèò, öèðêîí, ìîíàöèò, èëü-
ìåíèò, êñåíîòèì, ìàãíåòèò. Äàííûõ î âîçðàñòå ëåéêîãðà-

íèòîâ íåò, â ñîîòâåòñòâèè ñ ëåãåíäîé Ñðåäíåóðàëüñêîé 
ñåðèè ëèñòîâ Ãîñãåîëêàðòû-200 óñëîâíî îí îïðåäåëåí 
êàê ïîçäíåïåðìñêèé [8].

Þãî-Êîíåâñêèé ìàññèâ, îòíîñèìûé â ðàáîòå [3] ê 
ãðàíèòíîìó òèïó, ïðè ãåîëîãî-ñúåìî÷íûõ ðàáîòàõ âûäå-
ëåí â ñàìîñòîÿòåëüíûé êîìïëåêñ, îáðàçîâàííûé äâóìÿ 
ôàçàìè: 1) ãðàíèòàìè ñ ïîä÷èíåííûì êîëè÷åñòâîì ãðà-
íîäèîðèòîâ è 2) ëåéêîãðàíèòàìè. Â ïîëå ñèëû òÿæåñòè 
îíè ñîâìåñòíî ñ Êàðàñüåâñêèì ìàññèâîì ïðîñòðàíñòâåí-
íî òÿãîòåþò ê åäèíîìó ìèíèìóìó èíòåíñèâíîñòüþ áî-
ëåå 30 ìÃàë, ÷òî ïîçâîëÿåò ïðåäïîëîæèòü èõ ñëèÿíèå íà 
ãëóáèíå [8]. Äàííûõ î âîçðàñòå ïîðîä íåò, óñëîâíî ïðè-
íÿò ïîçäíåïåðìñêî-ðàííåòðèàñîâûé âîçðàñò êîìïëåêñà 
«ïî àíàëîãèè ñ äðóãèìè ðåäêîìåòàëëüíûìè ãðàíèòîèäà-
ìè Óðàëà è â ñîîòâåòñòâèè ñ ëåãåíäîé Ñðåäíåóðàëüñêîé 
ñåðèè Ãîñãåîëêàðòû-200» [8].

Ãðàíèòû Þãî-Êîíåâñêîãî ìàññèâà I ôàçû ìàññèâ-
íûå, õàðàêòåðèçóþòñÿ ïîðôèðîâèäíîé (çà ñ÷åò êðóïíûõ 
âûäåëåíèé êàëèíàòðîâîãî ïîëåâîãî øïàòà) ñòðóêòóðîé 
ñ ìåëêîçåðíèñòîé îñíîâíîé ìàññîé, îáëàäàþùåé ãèïè-
äèîìîðôíî-çåðíèñòîé ìèêðîñòðóêòóðîé. Ïîðîäà ñîñòî-
èò èç êâàðöà (~ 23 %), ïëàãèîêëàçà (~ 36 %), ðåøåò÷àòîãî 
ìèêðîêëèíà (~ 33 %), áèîòèòà (~ 7 %). Ïëàãèîêëàç ïðåä-
ñòàâëåí êèñëûì îëèãîêëàçîì — àëüáèò-îëèãîêëàçîì, 
îáðàçóþùèì èíîãäà çîíàëüíûå êðèñòàëëû. Ìèêðîêëèí 
ïîðôèðîâèäíûõ âûäåëåíèé èíîãäà ñîäåðæèò âêëþ÷åíèÿ 
ïëàãèîêëàçà êàê â âèäå ïåðòèòîâ, òàê è â âèäå ïîéêèëè-
òîâûõ çîíàëüíûõ çåðåí, à òàêæå êâàðöà. Áèîòèò è ìó-
ñêîâèò îáðàçóþò â îñíîâíîé ìàññå îòäåëüíûå ÷åøóéêè 

Ðèñ. 2. TAS-äèàãðàììà äëÿ ãðàíèòíûõ ïîðîä Øèëîâî-Êîíåâñêîé ãðóïïû, íåñóùèõ ãðåéçåíîâîå âîëüôðàìîâîå îðóäåíåíèå:
1 — ëåéêîãðàíèòû ãîðû Ãàëî÷üåé (Øèëîâñêèé ìàññèâ); 2 — ëåéêîãðàíèòû Êàðàñüåâñêîãî ìàññèâà; 3–4 — ãðàíèòîèäû Þãî-
Êîíåâñêîãî ìàññèâà: 3 — ãðàíèòû I ôàçû; 4 — ëåéêîãðàíèòû II ôàçû; 5 — ãðàíèòû è ëåéêîãðàíèòû Àê÷àòàóññêîãî ìàññèâà 
(Ö. Êàçàõñòàí) [18 è ññûëêè â íåé]; 6 — ëåéêîãðàíèòû ìàññèâà Âîñòî÷íûé Êîóíðàä (Ö. Êàçàõñòàí) [18 è ññûëêè â íåé]; 7 — ëåé-
êîãðàíèòû ìàññèâà Suyunhe (Ñ-Ç Êèòàé) [18 è ññûëêè â íåé]; 8 — ëåéêîãðàíèòû Áîãåìñêîãî ìàññèâà (Àâñòðèÿ) [15]

Fig. 2. TAS-diagram of the Shilovo-Konevsky group W-bearing granitic rocks: 1 — leucogranite, Galochja Hill (Shilovsky massif); 2 — 
leucogranite, Karasjevsky massif; 3–4 — granites, Jugo-Konevsky massif: 3 — granite (1st facies); 4 — leucogranite (2nd facies); 5 — 
granites and leucogranites, Akshatau massif (Central Kazakhstan) [18 and reference in it]; 6 — leucogranites, East Kounrad massif (Central 
Kazakhstan) [18 and reference in it]; 7 — leucogranites, Suyunhe massif (Nord-West China) [18 and reference in it]; 8 — leucogranites, 
Bohemian massif (Austria) [15]
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Ðèñ. 3. Ïåòðîõèìè÷åñêèå ïàðàìåòðû ãðàíèòíûõ ïîðîä Øèëîâî-
Êîíåâñêîé ãðóïïû, íåñóùèõ ãðåéçåíîâîå âîëüôðàìîâîå îðóäå-
íåíèå: a) äèàãðàììà SiO2–K2O; b) èíäåêñ Øàíäà: A/CNK–A/
NK (Al2O3/(CaO +Na2O + K2O)–Al2O3/(Na2O + K2O) — ìîëå-
êóëÿðíûå êîëè÷åñòâà [16]; c) äèàãðàììà Na2O–K2O; d) äèà-
ãðàììà Q/(Q+Ab+Or)–An/(An+Ab+Or) [14]. Óñëîâíûå îáî-
çíà÷åíèÿ — íà ðèñ. 2

Fig. 3. Classification diagrams of the Shilovo-Konevsky group 
W-bearing granitic rocks: a) diagram SiO2 vs K2O; b) Shand index 
diagram A/CNK vs A/NK (Al2O3/(CaO +Na2O + K2O)–Al2O3/
(Na2O + K2O) — molar ratios) [16]; c) diagram Na2O vs K2O; d) dia-
gram Q/(Q+Ab+Or) vs An/(An+Ab+Or) [14]. Symbols as in Figure 2

Sample
1 2 3 4 5

Ãàë2 Êð6 Êð1 ÞÊ1 ÞÊ6

SiO2 74.4 73.5 73.6 71.0 75.1
TiO2 0.1 0.2 0.2 0.3 0.1
Al2O3 13.7 14.3 14.3 14.9 14.5
Fe2O3tot 1.0 1.4 1.6 1.8 0.7
MnO 0.0 0.1 0.1 0.0 0.0
MgO 0.0 0.3 0.2 0.6 0.0
CaO 0.8 1.1 1.1 1.9 0.8
Na2O 4.6 4.3 3.9 4.0 4.4
K2O 4.5 4.3 4.5 4.3 4.1
P2O5 0 0.1 0 0.1 0
ï.ï.ï. 0.30 0.40 0.40 0.90 0.30
Li 9.8 40.0 27.6 51.3 14.0
Be 8.4 5.0 3.4 3.2 2.5
Rb 266 170 195 118 160
Sr 126 180 135 501 100
Y 8.40 16.00 10.49 6.91 4.00
Zr 134 150 107 78 62
Nb 43.4 19.0 14.9 8.5 6.0
W 238 8 591 461 10
Ba 196 600 664 992 90
La 28.0 50.0 30.2 25.0 5.0
Ce 49.0 80.0 78.8 63.7 10.0
Pr 5.46 10.00 6.30 5.54 1.10
Nd 15.4 34.0 21.3 19.2 3.9
Sm 1.96 5.00 3.92 3.03 0.80
Eu 0.35 1.00 0.55 0.65 0.20
Gd 1.40 4.00 2.89 1.84 0.70
Tb 0.14 0.50 0.43 0.23 0.08
Dy 0.98 2.70 2.50 1.24 0.50
Ho 0.21 0.50 0.44 0.21 0.10
Er 0.70 1.60 1.16 0.56 0.33
Tm 0.15 0.25 0.17 0.08 0.05
Yb 1.26 1.80 1.11 0.51 0.40
Lu 0.24 0.27 0.17 0.07 0.07
Hf 7.00 6.00 2.47 1.70 3.00
Ta 9.80 2.80 2.20 0.77 0.70
Pb 40.6 30.0 29.1 28.9 50.0
Th 49 34 27 18 24
U 11 13 14 7 18

Õèìè÷åñêèé ñîñòàâ (ïåòðîãåííûå ýëåìåíòû, ìàñ. %; 
êîíöåíòðàöèè ýëåìåíòîâ-ïðèìåñåé, ã/ò)

ïðåäñòàâèòåëüíûõ îáðàçöîâ âîëüôðàìîíîñíûõ
ãðàíèòîèäîâ Øèëîâñêî-Êîíåâñêîé ãðóïïû ìàññèâîâ

Chemical composition (petrogeneous elements, wt %, 
trace-elements (ppm)) of representative W-bearing granitic 

rocks from Shilovo-Konevsky group of massifs

Ïðèìå÷àíèå: 1 — ëåéêîãðàíèò ãîðû Ãàëî÷üåé, Øèëîâñêèé ìàñ-
ñèâ; 2–3 — ëåéêîãðàíèòû Êàðàñüåâñêîãî ìàññèâà (3 — ñëàáî-
ãðåéçåíèçèðîâàííûé ëåéêîãðàíèò); 4–5 — ãðàíèòîèäû Þãî-
Êîíåâñêîãî ìàññèâà (4 — ãðàíèò ïåðâîé ôàçû; 5 — ëåéêîãðà-
íèò âòîðîé ôàçû).

Note: 1 — leucogranite, Galochja Hill, Shilovsky massif; 2–3 — leu-
cogranites, Karasjevsky massif (3 — partly- greisened leucogranite); 
4–5 — granites, Jugo-Konevsky massif (4 — granite, 1st facies; 5 — 
leucogranite, 2nd facies).
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è ñîâìåñòíûå àãðåãàòû. Àêöåññîðíàÿ àññîöèàöèÿ îáðà-
çîâàíà öèðêîíîì, àïàòèòîì, òèòàíèòîì, ðóòèëîì (îáðà-
çóåò èíîãäà èãîëü÷àòûå âêëþ÷åíèÿ â êâàðöå), ðåäêèìè 
çåðíàìè ìàãíåòèòà.

Ëåéêîãðàíèòû Þãî-Êîíåâñêîãî ìàññèâà II ôàçû, 
êîòîðûå, ïî äàííûì [8], êîíòðîëèðóþò ðàçìåùåíèå îðó-
äåíåíèÿ â Áîåâñêî-Áèêòèìèðîâñêîé ðóäíîé çîíå, ïðåä-
ñòàâëÿþò ñîáîé ìàññèâíûå, ñðåäíå- äî êðóïíîçåðíèñòûõ 
ïîðîäû ñî ñëàáîïîðôèðîâèäíîé (çà ñ÷åò áîëåå êðóïíûõ 
âûäåëåíèé êàëèíàòðîâîãî ïîëåâîãî øïàòà è îêðóãëûõ 
çåðåí êâàðöà) ñòðóêòóðîé è ãèïèäèîìîðôíî-çåðíèñòîé 
ìèêðîñòðóêòóðîé. Ñîñòîÿò èç êâàðöà (~ 28–30 %), àëü-
áèò-îëèãîêëàçà (~ 36 %), êàëèíàòðîâîãî ïîëåâîãî øïàòà 
(~ 32 %), áèîòèòà (~ 3 %). Ìèêðîêëèí èíîãäà ñîäåðæèò 
íåáîëüøèå ïåðòèòîâûå âðîñòêè ïëàãèîêëàçà è ñîïðîâî-
æäàåòñÿ ìèðìåêèòàìè. Ðàñïðåäåëåíèå áèîòèòà â ïîðîäå 
êðàéíå íåðàâíîìåðíî, ïðåèìóùåñòâåííî îí îáðàçóåò àã-
ðåãàòû. Àêöåññîðèè ïðåäñòàâëåíû öèðêîíîì, àïàòèòîì.

Êàê áûëî óñòàíîâëåíî ïðåäûäóùèìè èññëåäîâàíè-
ÿìè, ïðîäóêòèâíûå íà âîëüôðàì-ãðåéçåíîâîå îðóäåíå-
íèå óðàëüñêèå ãðàíèòîèäû ïî ïåòðîõèìè÷åñêèì ïàðà-
ìåòðàì î÷åíü áëèçêè ê öåíòðàëüíî-êàçàõñòàíñêèì [3, 4], 
à òàêæå êèòàéñêèì è ïîðîäàì Áîãåìñêîãî ìàññèâà — âñå 
îíè îòíîñÿòñÿ ê âûñîêîêàëèåâûì ëåéêîãðàíèòàì ïðå-
èìóùåñòâåííî óìåðåííî-ùåëî÷íîãî ðÿäà (ñì. òàáëè-
öó; ðèñ. 2, 3, a). Ãëàâíûå îòëè÷èÿ îò öåíòðàëüíî-êàçàõ-
ñòàíñêèõ [3, 4] è êèòàéñêèõ ïîðîä ñîñòîÿò â íåñêîëüêî 

ìåíüøåé êðåìåíåêèñëîòíîñòè óðàëüñêèõ ëåéêîãðàíèòîâ 
è èõ áîëüøåé íàñûùåííîñòè ãëèíîçåìîì (ðèñ. 2, 3, b). 
Íî ê ëåéêîãðàíèòàì Áîãåìñêîãî ìàññèâà ïî ýòèì ïàðà-
ìåòðàì óðàëüñêèå ïîðîäû áëèçêè. Áîëåå «óíèâåðñàëü-
íûì» è, âîçìîæíî, çíà÷èìûì ðàçëè÷èåì ìåæäó óðàëü-
ñêèìè è «ýòàëîííûìè» âîëüôðàìîíîñíûìè ëåéêîãðà-
íèòàìè ÿâëÿåòñÿ ñîîòíîøåíèå ùåëî÷åé: óðàëüñêèå áî-
ëåå îáîãàùåíû íàòðèåì, à âñå «ýòàëîííûå» — êàëèåì 
(ðèñ. 3, c). Èçâåñòíî, ÷òî ñ ðîñòîì àêòèâíîñòè êàëèÿ â 
ðàñïëàâå óìåíüøàåòñÿ âîçìîæíîñòü êðèñòàëëîõèìè÷å-
ñêîãî ðàññåÿíèÿ âîëüôðàìà, ÷òî ñïîñîáñòâóåò åãî íàêî-
ïëåíèþ â îñòàòî÷íûõ ðàñïëàâàõ-ðàñòâîðàõ ñ îáðàçîâà-
íèåì ñîáñòâåííûõ ìèíåðàëîâ [9].

Íàçâàííûå îòëè÷èÿ â õèìèçìå õîðîøî îáúÿñíÿþòñÿ 
ðàçíèöåé â ôàöèàëüíûõ óñëîâèÿõ ôîðìèðîâàíèÿ ïîðîä. 
Ñîñòàâû óðàëüñêèõ ëåéêîãðàíèòîâ îòâå÷àþò ðàñïëàâàì 
áîëüøåé âîäîíàñûùåííîñòè (PH2O — íå ìåíåå 3 êáàð, 
ðèñ. 3, d), à áîëåå «ñóõèå» (PH2O = 2.5–0.5 êáàð) ðàñïëà-
âû «ýòàëîííûõ» âîëüôðàìîíîñíûõ ëåéêîãðàíèòîâ äà-
þò ñîñòàâû, îòíîñèòåëüíî îáîãàùåííûå íîðìàòèâíûìè 
êâàðöåì è îðòîêëàçîì. Ýòè âûâîäû õîðîøî ñîãëàñóþò-
ñÿ ñ ïåòðîãðàôè÷åñêèìè îñîáåííîñòÿìè óðàëüñêèõ ïî-
ðîä (ñóáñîëüâóñíûé ùåëî÷íîé ïîëåâîé øïàò, íåðåäêîå 
ïðèñóòñòâèå ìèðìåêèòà), îòâå÷àþùèìè ìåçîàáèññàëü-
íûì óñëîâèÿì èõ ôîðìèðîâàíèÿ, òîãäà êàê «ýòàëîííûå» 
âîëüôðàìîíîñíûå ãðàíèòîèäû îòíîñÿòñÿ ê ìåíåå ãëó-
áèííûì îáðàçîâàíèÿì.

Ðèñ. 4. Ãåîõèìè÷åñêèå õàðàêòåðèñòèêè ãðàíèòíûõ ïîðîä Øèëîâî-Êîíåâñêîé ãðóïïû, íåñóùèõ ãðåéçåíîâîå âîëüôðàìîâîå îðó-
äåíåíèå: a) äèàãðàììà SiO2–Zr/Hf [5], ñîñòàâ âåðõíåé êîíòèíåíòàëüíîé êîðû — ïî [20]; b) äèàãðàììà SiO2–Rb/Sr; c) äèàãðàììà 
(Eu/Eu*)n–(La/Yb)n; d) äèàãðàììà LREE/HREE– (Eu/Eu*)n. Óñëîâíûå îáîçíà÷åíèÿ — íà ðèñ. 2

Fig. 4. Geochemical composition of the Shilovo-Konevsky group W-bearing granitic rocks.
a) diagram SiO2 vs Zr/Hf [5], Upper Crust composition is from [20]; b) diagram SiO2 vs Rb/Sr; c) diagram (Eu/Eu*)n–(La/Yb)n; d) dia-
gram LREE/HREE– (Eu/Eu*)n. Symbols as in Figure 2
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Äàííûå î ïîâåäåíèè ýëåìåíòîâ-ïðèìåñåé äàþò äî-
ïîëíèòåëüíóþ èíôîðìàöèþ äëÿ ñðàâíåíèÿ â ðàçíîé ñòå-
ïåíè ðóäîíîñíûõ è áåçðóäíûõ ïîðîä, ïîçâîëÿþò ñðàâ-
íèòü õàðàêòåð ïðîöåññîâ äèôôåðåíöèàöèè ãðàíèòíûõ 
ðàñïëàâîâ, êîòîðûå îêàçûâàþò ðåøàþùåå âëèÿíèå íà 
ïîâåäåíèå âîëüôðàìà ïðè êðèñòàëëèçàöèè ãðàíèòíîé 
ìàãìû è îïðåäåëÿþò ôîðìèðîâàíèå ðóäîïðîäóêòèâíûõ 
ãðàíèòíûõ ïîðîä [9, 5, 18 è äð.].

Ïî îòíîøåíèþ Zr/Hf, íàèáîëåå íàäåæíîìó ïî-
êàçàòåëþ ôðàêöèîíèðîâàíèÿ è ðóäîïåðñïåêòèâíî-
ñòè ðåäêîìåòàëëüíûõ ãðàíèòîâ [5], ëåéêîãðàíèòû 

Øèëîâî-Êîíåâñêîé ãðóïïû, ñ êîòîðûìè àññîöèèðî-
âàíî W-ãðåéçåíîâîå îðóäåíåíèå, ïðàêòè÷åñêè íåîòëè-
÷èìû îò «êëàññè÷åñêèõ» âîëüôðàìîíîñíûõ ãðàíèòîè-
äîâ (ðèñ. 4, a). Îäíàêî ïî Rb/Sr-îòíîøåíèþ — èíäåê-
ñó êðèñòàëëèçàöèîííîé äèôôåðåíöèàöèè, ñâÿçàííîìó 
ñ ôðàêöèîíèðîâàíèåì ïîëåâûõ øïàòîâ — ãëàâíûõ ïî-
ðîäîîáðàçóþùèõ ìèíåðàëîâ — íàèáîëåå äèôôåðåíöè-
ðîâàííûå óðàëüñêèå ëåéêîãðàíèòû ñîïîñòàâèìû ëèøü ñ 
ñàìûìè íàèìåíåå ôðàêöèîíèðîâàííûìè ãðàíèòîèäàìè 
«ýòàëîííûõ» îáúåêòîâ (ðèñ. 4, b). Åñëè ïîâåäåíèå ùåëî÷-
íîãî ïîëåâîãî øïàòà â òåõ è äðóãèõ â îñíîâíîì ñõîäíî, 

Ðèñ. 5. Ñïàéäåð-äèàãðàììû äëÿ ãðàíèòíûõ ïîðîä Øèëîâî-Êîíåâñêîé ãðóïïû, íåñóùèõ ãðåéçåíîâîå âîëüôðàìîâîå îðóäåíåíèå:
õîíäðèò-íîðìèðîâàííîå [19] ðàñïðåäåëåíèå ÐÇÝ (a); ðàñïðåäåëåíèå ÐÇÝ (b) è ýëåìåíòîâ-ïðèìåñåé (c), íîðìèðîâàííîå íà âåðõ-
íþþ êîíòèíåíòàëüíóþ êîðó [20]. 1 — ëåéêîãðàíèòû ãîðû Ãàëî÷üåé (Øèëîâñêèé ìàññèâ); 2 — ëåéêîãðàíèòû Êàðàñüåâñêîãî 
ìàññèâà; 3, 4 ãðàíèòîèäû Þãî-Êîíåâñêîãî ìàññèâà: 3 — ãðàíèòû I ôàçû; 4 — ëåéêîãðàíèòû II ôàçû; 5 — ãðàíèòû è ëåéêîãðà-
íèòû Àê÷àòàóññêîãî ìàññèâà (Ö. Êàçàõñòàí) [18 è ññûëêè â íåé]; 6 — ëåéêîãðàíèòû ìàññèâà Âîñòî÷íûé Êîóíðàä (Ö. Êàçàõñòàí) 
[18 è ññûëêè â íåé]; 7 — ëåéêîãðàíèòû ìàññèâà Ñóþíüõý (Ñ-Ç Êèòàé) [18 è ññûëêè â íåé]; 8 — ëåéêîãðàíèòû Áîãåìñêîãî ìàñ-
ñèâà (Àâñòðèÿ) [15]

Fig. 5. Chondrite normalized [19] REE distribution (a); Upper Crust normalized [20] REE distribution (b) and patterns of trace ele-
ments (c) for Shilovo-Konevsky group W-bearing granitic rocks. 1 — leucogranite, Galochja Hill (Shilovsky massif); 2 — leucogranite, 
Karasjevsky massif; 3–4 — granites, Jugo-Konevsky massif: 3 — granite (1st facies); 4 — leucogranite (2nd facies); 5 — granites and leu-
cogranites, Akshatau massif (Central Kazakhstan) [18 and reference in it]; 6 — leucogranites, East Kounrad massif (Central Kazakhstan) 
[18 and reference in it]; 7 — leucogranites, Suyunhe massif (Nord-West China) [18 and reference in it]; 8 — leucogranites, Bohemian 
massif (Austria) [15]
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íà ÷òî óêàçûâàåò îò÷åòëèâûé ìèíèìóì áàðèÿ â ìóëüòè-
ýëåìåíòíîì ñïåêòðå (ðèñ. 5, c), òî â ïîâåäåíèè ïëàãèîê-
ëàçà î÷åâèäíà ïðèíöèïèàëüíàÿ ðàçíèöà: ãëóáîêèå ìèíè-
ìóìû åâðîïèÿ è ñòðîíöèÿ â «ýòàëîííûõ» âîëüôðàìîíîñ-
íûõ ëåéêîãðàíèòàõ (ðèñ. 5, b, c) ñâèäåòåëüñòâóþò î ôðàê-
öèîíèðîâàíèè ïëàãèîêëàçà, òîãäà êàê óðàëüñêèå ïîðîäû 
õàðàêòåðèçóþòñÿ ñëàáûì èëè îòñóòñòâóþùèì ìèíèìó-
ìîì åâðîïèÿ è ñëàáîé îòðèöàòåëüíîé ëèáî äàæå ïîëîæè-
òåëüíîé àíîìàëèåé ñòðîíöèÿ. Ïîâåäåíèå äðóãèõ ðåäêî-
çåìåëüíûõ ýëåìåíòîâ òàêæå õàðàêòåðèçóåò óðàëüñêèå ãðà-
íèòîèäû êàê îòíîñèòåëüíî ñëàáîôðàêöèîíèðîâàííûå: 
îíè çàìåòíî îáîãàùåíû ýëåìåíòàìè ëåãêîé ÷àñòè ñïåê-
òðà, òîãäà êàê äëÿ «ýòàëîííûõ» ðåäêîìåòàëëüíûõ âîëü-
ôðàìîíîñíûõ ëåéêîãðàíèòîâ òèïè÷íû áëèçêèå óðîâ-
íè íîðìèðîâàííûõ ñîäåðæàíèé ëåãêèõ è òÿæåëûõ ÐÇÝ 
(ðèñ. 4, c, d; 5, a). Ïðè îòñóòñòâèè áîëüøîãî îáúåìà ðàí-
íèõ ôàç ñóùåñòâåííî áîëåå îñíîâíîãî ñîñòàâà è â «ýòà-
ëîííûõ» âîëüôðàìîíîñíûõ ãðàíèòîèäíûõ êîìïëåêñàõ, 
è â óðàëüñêèõ ãëàâíîé ïðè÷èíîé òàêèõ ðàçëè÷èé â ñòå-
ïåíè ôðàêöèîíèðîâàíèÿ êèñëûõ ìàãì, âåðîÿòíî, ìîãëè 
ñëóæèòü ðàçëè÷èÿ â ñîñòàâå èñòî÷íèêà — âåðõíåé êîðû. 
Â «êëàññè÷åñêèõ» ðåäêîìåòàëëüíûõ ïðîâèíöèÿõ, â îò-
ëè÷èå îò Óðàëà, îíà ÿâëÿåòñÿ «ãëóáîêî äèôôåðåíöèðî-
âàííîé, ñèàëè÷íîé» è ãðàíèòû âî ìíîãîì «íàñëåäóþò» 
åå ãåîõèìè÷åñêèå õàðàêòåðèñòèêè. Êðîìå òîãî, âàæíûì 
ôàêòîðîì ÿâëÿåòñÿ ñîäåðæàíèå ôòîðà â ðàñïëàâå è ðàâ-
íîâåñíîì ñ íèì ôëþèäå: ôòîð â ãàïëîãðàíèòíîé ñèñòå-
ìå íå òîëüêî ñïîñîáñòâóåò ìîáèëèçàöèè âîëüôðàìà èç 
ðàñïëàâà âî ôëþèä [9, 4], íî è ñèëüíî ïîíèæàåò òåìïå-
ðàòóðó ñîëèäóñà ãðàíèòíîé ìàãìû [17], ÷òî ñïîñîáñòâó-
åò áîëåå ãëóáîêîé äèôôåðåíöèàöèè îñòàòî÷íûõ ôàç ðàñ-
ïëàâà [5]. Óðàëüñêèå ëåéêîãðàíèòû â ðàçû áåäíåå ôòî-
ðîì, ÷åì, íàïðèìåð, öåíòðàëüíî-êàçàõñòàíñêèå [4, 5].

Ñàìûì æå íåîæèäàííûì ÿâëÿåòñÿ òî, ÷òî èç ðàñ-
ñìîòðåííûõ ïðèìåðîâ ãðàíèòîèäîâ Øèëîâî-Êîíåâñêîé 
ãðóïïû íàèìåíåå ôðàêöèîíèðîâàííûìè îêàçàëèñü ãðà-
íèòû è ëåéêîãðàíèòû Þãî-Êîíåâñêîãî ìàññèâà. Ïî äàí-
íûì [8], èìåííî ñ ïîñëåäíèìè áåðèëëèé-ìîëèáäåí-âîëü-
ôðàìîâîå îðóäåíåíèå ñâÿçàíî ãåíåòè÷åñêè, à ìåòàëëîãå-
íè÷åñêàÿ ñïåöèàëèçàöèÿ ãðàíèòîâ Êàðàñüåâñêîãî ìàññè-
âà îñòàëàñü íå ÿñíà. Ïðèâåäåííûå ãåîõèìè÷åñêèå äàííûå 
ïîçâîëÿþò ïðåäïîëîæèòü, ÷òî ðóäîíîñíûìè ìîãóò áûòü 
èìåííî ïîðîäû Êàðàñüåâñêîãî ìàññèâà, åãî íå âñêðûòûå 
ýðîçèåé àïîôèçû èëè àïèêàëüíûå ÷àñòè. Ãðàíèòîèäû 
Þãî-Êîíåâñêîãî ìàññèâà ïî ãåîõèìè÷åñêèì õàðàêòåðè-
ñòèêàì è ìèíåðàëîãî-ïåòðîãðàôè÷åñêèì îñîáåííîñòÿì 
áëèçêè ê ïîðîäàì ìîíöîäèîðèò-ãðàíèòíîãî òèïà, ñ êîòî-
ðûìè ñâÿçàíû ðóäîïðîÿâëåíèÿ íåïðîìûøëåííîãî ìàñ-
øòàáà. Â òî æå âðåìÿ èç ðàññìîòðåííûõ ïîðîä Øèëîâî-
Êîíåâñêîé ãðóïïû èìåííî ëåéêîãðàíèòû ãîðû Ãàëî÷üåé 
â Øèëîâñêîì ìàññèâå — òèïè÷íîì ïðåäñòàâèòåëå ìîí-
öîäèîðèò-ãðàíèòíîãî òèïà — ïî ñâîèì ãåîõèìè÷åñêèì 
îñîáåííîñòÿì íàèáîëåå áëèçêè ê ôðàêöèîíèðîâàííûì 
ðóäîïðîäóêòèâíûì ëåéêîãðàíèòàì «êëàññè÷åñêèõ» ðåä-
êîìåòàëëüíûõ ïðîâèíöèé, ÷òî ïîçâîëÿåò ïðåäïîëàãàòü 
âîçìîæíîñòü îáíàðóæåíèÿ ñâÿçàííîãî ñ íèìè îðóäåíå-
íèÿ ïðîìûøëåííîãî ìàñøòàáà.

Âûâîäû
Óñòàíîâëåíî, ÷òî ïðîäóêòèâíûå íà âîëüôðàì-ãðåé-

çåíîâîå îðóäåíåíèå ãðàíèòîèäû Øèëîâî-Êîíåâñêîé 
ãðóïïû ìàññèâîâ â âîñòî÷íîé ÷àñòè Âîñòî÷íî-Óðàëüñêîé 
çîíû ïðè îáùåé áëèçîñòè ïî ñîñòàâó ê âîëüôðàìîíîñ-
íûì ãðàíèòíûì ïîðîäàì «ýòàëîííûõ» ðåäêîìåòàëëüíûõ 

ïðîâèíöèé ìèðà îòëè÷àþòñÿ îò íèõ íåñêîëüêî ìåíü-
øåé êðåìåíåêèñëîòíîñòüþ, áîëüøåé íàñûùåííîñòüþ 
ãëèíîçåìîì è áîëüøåé «íàòðîâîñòüþ», ÷òî îáóñëîâëå-
íî ðàçëè÷èåì â ôàöèàëüíûõ óñëîâèÿõ ôîðìèðîâàíèÿ 
ïîðîä: óðàëüñêèå ëåéêîãðàíèòû ÿâëÿþòñÿ áîëåå ãëó-
áèííûìè, èõ ìàãìû õàðàêòåðèçóþòñÿ áîëüøåé âîäîíà-
ñûùåííîñòüþ. Ðåäêîýëåìåíòíûé ñîñòàâ ãðàíèòîèäîâ 
Øèëîâî-Êîíåâñêîé ãðóïïû õàðàêòåðèçóåò èõ êàê ïðî-
äóêòû ìåíåå ãëóáîêî äèôôåðåíöèðîâàííûõ ãðàíèòíûõ 
ìàãì ïî ñðàâíåíèþ ñ «ýòàëîííûìè» îáúåêòàìè, ÷òî ìî-
æåò îáúÿñíÿòüñÿ êàê èõ ìåíüøåé ôòîðèñòîñòüþ, òàê è 
ìåíüøåé ñòåïåíüþ çðåëîñòè óðàëüñêîé êîíòèíåíòàëü-
íîé êîðû. Âûñêàçàíî ïðåäïîëîæåíèå î áîëåå âûñîêîé 
âîëüôðàì-ãðåéçåíîâîé ðóäîïðîäóêòèâíîñòè ëåéêîãðà-
íèòîâ Êàðàñüåâñêîãî ìàññèâà.

Èññëåäîâàíèå ïðîâåäåíî â ðàìêàõ ãîñóäàðñò-

âåííîãî çàäàíèÿ ÈÃÃ ÓðÎ ÐÀÍ (¹ ãîñ. ðåã. òåì 

ÀÀÀÀ-À18-118052590029-6 è ÀÀÀÀ-À18-118052590034-0).
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Â èñòîðèè âóëêàíè÷åñêîãî èçâåðæåíèÿ ïðèíÿòî âû-
äåëÿòü íåñêîëüêî ñòàäèé â ïðèíöèïèàëüíîé ïîñëåäî-
âàòåëüíîñòè: ðàííèå ýêñïëîçèè → ýêñïëîçèè è ëàâû → 
ýêñãàëÿöèè → ôóìàðîëû. Â ýòîì íàïðàâëåíèè ïðîèñ-
õîäèò ñíà÷àëà íàðàñòàíèå ýíåðãèè èçâåðæåíèÿ, à çàòåì 
ïîñòåïåííîå çàòóõàíèå àêòèâíîñòè âóëêàíà. Èìåííî ïî-
ýòîìó ôóìàðîëû, ïî îáðàçíîìó âûðàæåíèþ ñàìèõ âóë-
êàíîëîãîâ, ÿâëÿþòñÿ «ÿäîâèòûì äûõàíèåì óìèðàþùå-
ãî âóëêàíà» è èìåííî ïîòîìó ÿäîâèòûì, ÷òî ïðåäñòàâ-
ëÿþò ñîáîé ãàçîâîäíûå ðàñòâîðû ìíîæåñòâà õèìè÷åñêè 
àãðåññèâíûõ êîìïîíåíòîâ, â ÷àñòíîñòè SO4

2–, Cl–, F–, 
HS–, CS2, HCO3

–. Â êîíå÷íîì ñ÷åòå êàê ðàç ýòè êîì-
ïîíåíòû è îïðåäåëÿþò ñîñòàâ ôóìàðîëüíûõ ìèíåðà-
ëèçàöèé [12]. 

Êàê èçâåñòíî, â ñîñòàâå ýêñãàëÿöèîííî-ôóìàðîëü-
íûõ ìèíåðàëèçàöèé ðåçêî ïðåîáëàäàþò ñóëüôàòû [1–4, 
6]. Ãîðàçäî ðåæå âñòðå÷àþòñÿ ïî÷òè íàöåëî êàðáîíàò-
íûå ìèíåðàëèçàöèè [9–11], ïîÿâëåíèå êîòîðûõ Ñ. È. 
Íàáîêî ñ÷èòàëà ðåøàþùèì ïðèçíàêîì çàâåðøåíèÿ âóë-
êàíè÷åñêîãî öèêëà. Â ñâÿçè ñ ðåäêîñòüþ âñòðå÷àåìîñòè 
ôóìàðîëüíûå êàðáîíàòû ïî ñòåïåíè èçó÷åííîñòè ñèëü-
íî óñòóïàþò ñóëüôàòàì. Â ïðîäóêòàõ Áîëüøîãî òðåùèí-
íîãî Òîëáà÷èíñêîãî èçâåðæåíèÿ (ÁÒÒÈ) òàêèå êàðáîíà-
òû âïåðâûå áûëè îáíàðóæåíû â êîíäåíñàòàõ âóëêàíè÷å-
ñêèõ ãàçîâ â íèæíåé ýêñïëîçèâíîé âîðîíêå øëàêîâîãî 
êîíóñà â àïðåëå 1977 ã., ò. å. ñïóñòÿ ïî÷òè ïîëãîäà ïîñëå 
îêîí÷àíèÿ èçâåðæåíèÿ ÷åðåç Þæíûé ïðîðûâ. Íà ó÷àñòêå 
Ñåâåðíîãî ïðîðûâà êàðáîíàòû áûëè âûÿâëåíû â 1979 ã. 
ñíà÷àëà íà ëàâîâûõ ïîòîêàõ Ïåðâîãî, çàòåì Âòîðîãî êî-
íóñîâ è åùå ïîçæå íà âíóòðåííèõ ñêëîíàõ Òðåòüåãî êî-
íóñà [12]. Íàèáîëåå èíòåíñèâíîå ïðîÿâëåíèå êàðáîíàò-
íûõ ìèíåðàëèçàöèé âûÿâèëîñü â 1989–1992 ãã. íà âíåø-

íåì þãî-âîñòî÷íîì è þæíîì ñêëîíàõ Ïåðâîãî êîíóñà 
âáëèçè êðîìêè êðàòåðà [9]. 

Îáúåêòîì íàøèõ èññëåäîâàíèé ïîñëóæèëè âîñåìü 
îáðàçöîâ, ñåìü èç êîòîðûõ áûëè îòîáðàíû íà øëàêîâûõ 
êîíóñàõ ¹ 1–3 Ñåâåðíîãî ïðîðûâà, à âîñüìîé — ñ äðåâ-
íåãî ýðóïòèâíîãî öåíòðà Ïåñ÷àíûå ãîðêè (ðèñ. 1, òàáë. 1) 
[16]. Îáðàçöû êàðáîíàòíûõ ìèíåðàëèçàöèé ñî øëàêî-
âûõ êîíóñîâ ÁÒÒÈ ïðåäñòàâëÿëè ñîáîé ðûõëûé ìàòå-
ðèàë ïñàììèòîâîé (0.05–1 ìì) ðàçìåðíîñòè, âàðüèðóþ-
ùèéñÿ ïî îêðàñêå îò áåñöâåòíîãî (áåëîãî) äî êðåìîâîãî. 
Îáðàçåö ñ Ïåñ÷àíûõ ãîðîê îòëè÷àëñÿ àëåâðèòîâîé ðàç-
ìåðíîñòüþ ÷àñòèö. Âî âñåõ îáðàçöàõ íàáëþäàëàñü ïðè-
ìåñü òåìíûõ ÷àñòèö âóëêàíè÷åñêîãî ìàòåðèàëà (ðèñ. 2). 

Ôàçîâûé ñîñòàâ ôóìàðîëüíûõ êàðáîíàòíûõ ìè-
íåðàëèçàöèé àíàëèçèðîâàëñÿ ðåíòãåíäèôðàêöèîííûì 
ìåòîäîì (XRD-6000 Shimadzu). Îñíîâíûìè ìèíåðà-
ëàìè â èçó÷åííûõ íàìè îáðàçöàõ (ðèñ. 3—5) ÿâëÿþòñÿ 
ãèäðàòèðîâàííûå ãèäðîêñèëõëîð- è ãèäðîêñèëêàðáî-
íàòû â ïîñëåäîâàòåëüíîñòè ñíèæåíèÿ ÷àñòîòû âñòðå-
÷àåìîñòè: õëîðàðòèíèò Mg2[CO3]Cl(OH)3H2O, ãèîð-

ãèîçèò Mg5[CO3]4(OH)25H2O, ñòèõòèò Mg6Cr2[CO3]
(OH)164H2O, ãèäðîìàãíåçèò Mg5[CO3](OH)25H2O. Ðåæå 
âñòðå÷àþòñÿ ùåëî÷íî-Mg-Ca-êàðáîíàòû — ïèðññîíèò 

CaNa2[CO3]2·2H2O, ôàéð÷èëüäèò K2Ca[CO3]2, ýéòåëèò 

Na2Mg[CO3]2 è áðóñèò Mg(OH)2. Ñïîðàäè÷åñêè îòìå-
÷àþòñÿ ôàòåðèò, äîëîìèò, àðàãîíèò. Õàðàêòåðíîé ïðè-
ìåñüþ ê êàðáîíàòàì âûñòóïàþò êâàðö è ñèëèêàòû — ïè-

ðîêñåíû, îëèãîêëàç-àëüáèò, ôëîãîïèò, òàëüê-ïèðîôèë-

ëèò, èìåþùèå î÷åâèäíóþ ïèðîêëàñòè÷åñêóþ ïðèðîäó. 
Íåîáõîäèìî îòìåòèòü, ÷òî ïðè èññëåäîâàíèè ìû 

ñòîëêíóëèñü ñ òåì, ÷òî íàøè äàííûå ïî ôàçîâîìó ñîñòà-
âó íåêîòîðûõ îáðàçöîâ (Âåð-2) íå ñîâïàëè ñ áîëåå ðàí-
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Èññëåäîâàíû ôóìàðîëüíûå êàðáîíàòíûå ìèíåðàëèçàöèè ñ Òîëáà÷èíñêîãî äîëà (ÁÒÒÈ, Êàì÷àòêà) è ñ áîëåå äðåâíåãî ýðóïòèâ-
íîãî öåíòðà Ïåñ÷àíûå ãîðêè. Â ñîñòàâå ìèíåðàëèçàöèé äèàãíîñòèðîâàíà ðåäêàÿ àññîöèàöèÿ âîäíûõ õëîðãèäðîêñèë- è ãèäðîêñèë-
êàðáîíàòîâ, à òàêæå áåçâîäíûõ K-Na-Mg-Ca-êàðáîíàòîâ ñ ïðèìåñüþ ñóëüôàòîâ, àïàòèòà è ñèëèêàòîâ ïèðîêëàñòè÷åñêîãî ïðîèñ-
õîæäåíèÿ. Âûÿâëåíû ôàêòû àíîìàëüíîñòè è ãåòåðîãåííîñòè èçîòîïíî-ãåîõèìè÷åñêèõ ñâîéñòâ ïåðâè÷íî-ôóìàðîëüíûõ êàðáîíàòîâ, 
òðåíäà èçìåí÷èâîñòè ýòèõ ñâîéñòâ âñëåäñòâèå êîíòàìèíàöèè ôóìàðîë êîðîâûì ýêçîãåííî-êàðáîíàòíûì âåùåñòâîì. Óñòàíîâëåíî, 
÷òî ìèíåðàëèçàöèÿ íà Ïåñ÷àíûõ ãîðêàõ ïî èçîòîïíûì ñâîéñòâàì îòâå÷àåò êàðáîíàòàì ãëóáèííîãî ïðîèñõîæäåíèÿ. 
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Fumarole carbonate mineralizations from the Tolbachik dale  (GFTE, Kamchatka) and from the Sand slides older eruptive center 
were investigated. As part of the mineralization, a rare association of aqueous chlorohydroxyl, hydroxyl carbonates and anhydrous K-Na-
Mg-Ca carbonates with an admixture of sulfates, apatite and silicates of pyroclastic origin was diagnosed. The facts of the anomalous and 
heterogeneous isotope-geochemical properties of primary fumarole carbonates and the trend of the variability of these properties due to 
fumarole contamination by an exogenous-carbonate core material were revealed. It was established that the mineralization at the Sand Slides 
corresponded to carbonates of deep origin by isotopic properties.
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òûìè âûøå ìèíåðàëüíûìè êîìïîíåíòàìè âàðüèðóþò-
ñÿ: Âåð-1 = êàðáîíàòû >> ãàëèò > ñèëèêàòû > ñóëüôàòû, 
àïàòèò; Âåð-2 = êàðáîíàòû > ñèëèêàòû >> ãàëèò > ñóëü-
ôàòû, àïàòèò; Âåð-3 = êàðáîíàòû >> ñèëèêàòû > ãàëèò 
>> ñóëüôàòû > àïàòèò; Âåð-4 = êàðáîíàòû >> ñèëèêàòû 
>> ãàëèò > ñóëüôàòû, àïàòèò; Âåð-5 = êàðáîíàòû > ãàëèò 
>> ñèëèêàòû > ñóëüôàòû. Ìèíåðàëèçàöèÿ ñ Ïåñ÷àíûõ 
ãîðîê, áîëåå äðåâíåãî ýðóïòèâíîãî öåíòðà, ïðèíöèïè-
àëüíî îòëè÷àåòñÿ ïî ñîñòàâó. Îíà ëèøü íà ÷åòâåðòü ñî-
ñòîèò èç êàðáîíàòîâ — àðàãîíèòà ñ íåçíà÷èòåëüíîé ïðè-
ìåñüþ ïèðññîíèòà, âñå îñòàëüíîå — ñèëèêàòû (äèîïñèä, 
õëîðèòû, èëëèò) ñ èñ÷åçàþùå ìàëîé ïðèìåñüþ ãàëèòà, 
àïàòèòà è ñóëüôàòîâ. 

Èññëåäîâàííûå ôóìàðîëüíûå êàðáîíàòíûå ìèíå-
ðàëèçàöèè ÁÒÒÈ õàðàêòåðèçóþòñÿ àíîìàëüíûìè èçî-
òîïíî-ãåîõèìè÷åñêèìè ñâîéñòâàìè (àíàëèçèðîâàëèñü 
íà Delta V. Advantage), à èìåííî íåîáû÷íûì ñî÷åòàíè-
åì äëÿ êîðîâûõ êàðáîíàòíûõ ïîðîä [14] èçîòîïíî-ëåã-
êîãî óãëåðîäà è îòíîñèòåëüíî èçîòîïíî-òÿæåëîãî êèñ-
ëîðîäà (òàáë. 3). Ïî óãëåðîäó ýòè ìèíåðàëèçàöèè áëèç-
êè ê àáèîãåííûì îðãàíè÷åñêèì ñîåäèíåíèÿì, âûÿâëåí-
íûì íåäàâíî â ïðîäóêòàõ êàì÷àòñêîãî âóëêàíèçìà [13]. 
Ýòî ïðÿìî ïîäòâåðæäàåòñÿ àíàëèçîì èçîòîïíîãî ñîñòà-
âà óãëåðîäà â ÷àñòèöàõ êîíäåíñèðîâàííîãî óãëåðîäíî-

íèìè äàííûìè. Ýòî, âåðîÿòíî, ìîæíî îáúÿñíèòü íåó-
ñòîé÷èâîñòüþ ãèäðîêñèëõëîðêàðáîíàòîâ ïðè ìíîãîëåò-
íåì õðàíåíèè â ëàáîðàòîðèè.

Êàðòèíó ìèíåðàëüíî-ôàçîâîãî ñîñòàâà èññëåäóåìîé 
ìèíåðàëèçàöèè ìîæíî îáîáùèòü ñëåäóþùèì îáðàçîì. 
Áîëüøèíñòâî îáðàçöîâ â ÷àñòè êàðáîíàòîâ èìååò ïðåè-
ìóùåñòâåííî õëîðàðòèíèòîâûé ñîñòàâ ñ ïðèìåñüþ (â ïî-
ñëåäîâàòåëüíîñòè âñòðå÷àåìîñòè) ãàëèòà, ãèîðãèîçèòà, 
ãèäðîìàãíåçèòà, áðóñèòà, ñòèõòèòà, ïèðññîíèòà, ôàéð-
÷èëüäèòà, ýéòåëèòà. Â åäèíè÷íûõ ñëó÷àÿõ ìèíåðàëèçàöèÿ 
èìååò ïðåèìóùåñòâåííî ãèîðãèîçèòîâûé (Âåð-2) è àðà-
ãîíèòîâûé (Âåð-6) ñîñòàâû. Â ÷àñòè ïèðîêëàñòè÷åñêîé 
ïðèìåñè îñíîâíûìè ìèíåðàëàìè âûñòóïàþò äèîïñèä è 
àëüáèò-îëèãîêëàç, ê êîòîðûì â íåçíà÷èòåëüíîé ñòåïå-
íè ïðèìåøèâàþòñÿ àìôèáîëû, õëîðèòû è ñëþäû — ôëî-
ãîïèò, èëëèò. Ñïîðàäè÷åñêè (Âåð-1) âñòðå÷àåòñÿ êâàðö. 

Âàëîâûé õèìè÷åñêèé ñîñòàâ èññëåäóåìûõ ìèíåðà-
ëèçàöèé àíàëèçèðîâàëñÿ ðåíòãåíîôëóîðåñöåíòíûì ìå-
òîäîì (XRF-1800 Shimadzu). Ïîëó÷åííûå äàííûå ïîä-
òâåðæäàþò ôàêò ïðåèìóùåñòâåííî êàðáîíàòíîãî ñîñòàâà 
îáðàçöîâ ñ êîíóñîâ Ñåâåðíîãî ïðîðûâà ÁÒÒÈ (òàáë. 2). 
Â êà÷åñòâå ïðèìåñè â íèõ âûñòóïàþò õëîðèäû, ñóëüôà-
òû, ñèëèêàòû è ôîñôàòû, îáùåå ñîäåðæàíèå êîòîðûõ ïî 
ìàññå ñîñòàâëÿåò 15–35 %. Ïðîïîðöèè ìåæäó óïîìÿíó-

Ðèñ. 1. Ïàíîðàìà Òîëáà÷èíñêîãî äîëà 
(à), âèäû øëàêîâûõ êîíóñîâ (b, c)
è ñõåìà ðàñïîëîæåíèÿ ó÷àñòêîâ îïðî-
áîâàíèÿ ôóìàðîëüíûõ êàðáîíàò-
íûõ ìèíåðàëèçàöèé íà òåððèòîðèè 
Òîëáà÷èíñêîãî äîëà (d)

Fig. 1. Panorama of the Tolbachik dale (a),
types of slag cones (b, c) and the layout 
of the sites for testing fumarole carbon-
ate mineralizations on the territory of the 
Tolbachik dale (d)
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¹ îáð.

Sample ¹

Ëîêàöèÿ

Location

Âðåìÿ îáðàçîâàíèÿ 

è îïðîáîâàíèÿ

Formation and 

Testing Time

Öâåò

è ãðàíóëîìåòðèÿ, ìì

Color

and granulometr

Ìèíåðàëüíûé ñîñòàâ

Mineral composition

Òîë-11/79

(Âåð-1)

Tol-11/79

(Ver-1)

Ëàâîâûé ïîòîê 

âòîðîãî êîíóñà

Second cone 

lava flow

6.07–9.08.1975, 

îòáîð 1979 ã.

1979 selection

Áåñöâåòíûé, 

+0.05–1 ìì

Colorless

Õëîðàðòèíèò, ãèîðãèîçèò, ãàëèò, 

äèîïñèä, àëüáèò-îëèãîêëàç, àìôèáîë, 

õëîðèòû, êâàðö

Chlorartinite, Giorgiosite, Halite, 

Diopside, Albite-oligoclase, Amphibole, 

Chlorites, Quartz

Òîë-296/79

(Âåð-2)

Tol-296/79

(Ver-2)

Òðåòèé 

øëàêîâûé 

êîíóñ

Third Slag Cone

17.08–25.08.1975, 

îòáîð 1979 ã.

1979 selection

Ñâåòëî-êðåìîâûé, 

+0.05–0.5 ìì

Light cream

Ãèîðãèîçèò, õëîðàðòèíèò, ïèðñîíèò, 

ôàéð÷èëüäèò, äèîïñèä, àëüáèò-

îëèãîêëàç

Giorgiosite, Chlorartinitie, Pirssonite, 

Fairchildite, Diopside, Albite-oligoclase

Òîë-29/89 

(Âåð-3)

Tol-29/89

(Ver-3)

Ïåðâûé 

øëàêîâûé

êîíóñ

First slag

cone

6.07—9.08.1975, 

îòáîð 1989 ã.

1989 selection

Êðåìîâûé, 

+0.05–1 ìì

Cream

Õëîðàðòèíèò, ãèîðãèîçèò, ñòèõòèò, 

äèîïñèä, àëüáèò-îëèãîêëàç, òàëüê-

ïèðîôèëëèò, èëëèò

Chlorartinitie, Giorgiositie, Stichtite, 

Diopside, Albite-oligoclase, Talc-

pyrophyllite, Illite

Òîë-716/89 

(Âåð-4)

Tol-716/89 

(Ver-4)

« « Ñâåòëî-êðåìîâûé, 

+0.1–0.5 ìì

Light cream

Õëîðàðòèíèò, ãèäðîìàãíåçèò, áðóñèò

Chlorartinitie, Hydromagnesite, Brucite

Òîë-Ã/92

(Âåð-5)

Tol-G / 92

(Ver-5)

« 6.07—9.08.1975, 

1992 selection

Áåñöâåòíûé, 

+0.25–1 ìì

Colorless

Õëîðàðòèíèò, ýéòåëèò, ôàòåðèò, 

äîëîìèò, äèîïñèä, àëüáèò-îëèãîêëàç, 

ôëîãîïèò

Chlorartinite, Eitelite, Vaterite, Dolomite, 

Diopside, Albite-oligo-clase, Phlogopite

Òîë-69/96

(Âåð-6)

Tol-69/96

(Ver-6)

Ïåñ÷àíûå

ãîðêè

Sand slides

Äðåâíèé ýðóïòèâ-

íûé öåíòð, 

1996 selection

Êðåìîâûé, –0.01 

ìì

Cream

Àðàãîíèò, ïèðñîíèò, äèîïñèä, àëüáèò-

îëèãîêëàç, õëîðèòû, èëëèò

Aragonite, Pirssonite, Diopside, Albite-

oligoclase, Chlorites, Illite

Òîë-6/79

Tol-6/79

Ëàâîâûé ïîòîê 

âòîðîãî êîíóñà

Second cone 

lava flow

6.07—9.08.1975, 

1978 selection

Áåñöâåòíûé, 

+0.05–1 ìì

Colorless

Õëîðàðòèíèò, ãèäðîìàãíåçèò 

Chlorartinie, Hydromagnesite

Òàáëèöà 1. Îáúåêòû èññëåäîâàíèé

Table 1. Objects of research

Примечание. Образцы для исследований предоставлены Л. П. Вергасовой

Ðèñ. 2. Âíåøíèé âèä èññëåäîâàííûõ îáðàçöîâ êàðáîíàòíûõ ôóìàðîëüíûõ ìèíåðàëèçàöèé
Fig. 2. Appearance of the studied carbonate fumarole mineralization samples
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Êîìïîíåíòû

Components

Âåð-1

Ver-1

Âåð-2

Ver-2

Âåð-3

Ver-3

Âåð-4

Ver-4

Âåð-5

Ver-5

Âåð-6

Ver-6

SiO2 6.72 18.87 10.71 11.28 3.53 42.26
TiO2 0.23 0.43 0.21 0.23 0 0.20
Al2O3 2.14 9.44 10.47 4.65 1.21 3.94
Fe2O3 2.22 5.73 2.57 2.92 0.85 2.34
Cr2O3 0 0.06 0.05 0 0 0.03
Tl2O3 0.07 0 0 0 0 0
NiO 0 0.02 0.03 0 0 0
CuO 0 0.03 0.07 0.06 0 0.25
ZnO 0 0.05 0.03 0 0 0.01
MnO 0.08 0.25 0.18 0.12 0 0.10
MgO 42.91 42.74 47.60 58.19 44.71 33.94
CaO 18.05 16.56 6.09 9.11 26.07 16.17
SrO 0.03 0.02 0 0 0.07 0.04

Na2O 6.04 0.76 6.69 0.66 11.70 0.27
K2O 1.30 0.57 0.40 0.36 0.39 0.20
P2O5 0.10 0.14 0.06 0.17 0 0.08
SO3 0.13 0.16 0.64 0.17 1.21 0.07
Cl 19.98 4.17 20.20 12.08 10.26 0.10

Íîðìàòèâíî-ìèíåðàëüíûé ñîñòàâ, ìîë. %

Normative and mineral composition, mol. %

Êàðáîíàòû / Carbonates 72.72 63.44 66.24 84.24 62.23 25.51
Ñóëüôàòû / Sulphates 0.12 0.15 0.52 0.13 1.39 0.08

Ãàëèò / Halite 14.74 1.87 14.05 1.33 29.03 0.26
Ñèëèêàòû / Silicates 12.28 34.34 19.12 16.10 7.35 74.02

Àïàòèò / Apatite 0.14 0.20 0.07 0.20 0 0.13

Òàáëèöà 2. Õèìè÷åñêèé (ìàñ. %) è íîðìàòèâíî-ìèíåðàëüíûé (ìîë. %) ñîñòàâû èññëåäóåìûõ îáðàçöîâ

Table 2. Chemical (wt. %) and regulatory mineral (mol. %) compositions of the samples

Ðèñ. 3. Òèïè÷íûå ðåíòãåíîâñêèå äèôðàêòîãðàììû îáðàçöîâ Âåð-1 (a, b) è Âåð-2 (c, d). Ìèíåðàëû: Ar — õëîðàðòèíèò, G — ãèîð-
ãèîçèò, P — ïèðññîíèò, F — ôàòåðèò, Gl — ãàëèò, Di — äèîïñèä, Ab — àëüáèò-îëèãîêëàç

Fig. 3. Typical X-ray diffraction patterns obtained from Ver-1 samples (a, b) and Ver-2 (c, d). Minerals: Ar — Chlorartinite, G — Giorgiositie, 
P — Pirssonite, F — Vaterite, Gl — Halite, Di — Diopside, Ab — Albite-oligoclase
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ãî âåùåñòâà, îáíàðóæåííîãî â îäíîì èç èññëåäîâàííûõ 
íàìè îáðàçöîâ. Ïî êèñëîðîäó ôóìàðîëüíûå êàðáîíàòû 
ñõîäíû ñ ìîðñêèìè êàðáîíàòîëèòàìè. Òàêîå èçîòîïíîå 
ïðîòèâîðå÷èå ìîæåò ñâèäåòåëüñòâîâàòü î ãåòåðîãåííî-
ñòè ôóìàðîëüíûõ ìèíåðàëèçàöèé ïî èñòî÷íèêàì âåùå-
ñòâà. Ïîñëåäíåå ïîäòâåðæäàåòñÿ ôàêòîì ñäâèãà çíà÷å-
íèé èçîòîïíûõ êîýôôèöèåíòîâ â ñòîðîíó èçîòîïíîãî 
óòÿæåëåíèÿ ñíà÷àëà óãëåðîäà — ïðè ïåðåõîäå îò ôóìà-
ðîëüíûõ êàðáîíàòíûõ ìèíåðàëèçàöèé ÁÒÒÈ ê âòîðè÷íî-
ôóìàðîëüíûì ëàâîïåùåðíûì ñóëüôàòíûì (àôòèòàëèò-

òåíàðäèò-áë¸äèòîâûì) ìèíåðàëèçàöèÿì [7, 15], à çàòåì 
ñîïðÿæåííî óãëåðîäà è êèñëîðîäà ñ ïåðåõîäîì ê íàòå÷-
íûì êàðáîíàòíûì ìèíåðàëèçàöèÿì â êàðñòîâûõ ïåùå-
ðàõ [8]. Î÷åâèäíî, ÷òî òàêîé òðåíä îáóñëîâëåí òåíäåí-
öèåé óâåëè÷åíèÿ ñòåïåíè êîíòàìèíàöèè ôóìàðîë êîðî-
âûì ýêçîãåííî-êàðáîíàòíûì âåùåñòâîì. 

Íàèáîëåå äðåâíÿÿ èç èññëåäîâàííûõ íàìè êàðáî-
íàòíûõ ìèíåðàëèçàöèé — àðàãîíèòîâàÿ ñ Ïåñ÷àíûõ ãî-
ðîê — õàðàêòåðèçóåòñÿ ïðèíöèïèàëüíî äðóãèìè èçîòîï-
íî-ãåîõèìè÷åñêèìè ñâîéñòâàìè. Â ýòîì ñëó÷àå âûÿâëÿ-

¹ îáðàçöà / Sample ¹ δ13ÑPDB, ‰ δ18ÎSMOW, ‰

Âåð-1 / Ver-1 –21.64 18.48

Âåð-2 / Ver-2 –14.07 17.23

Âåð-3 / Ver-3 –18.28 20.04

Âåð-4 / Ver-4 –14.94 24.08

Âåð-5 / Ver-5 –21.41 16.63

Ñðåäíåå ± ÑÊÎ (V, %)

Average ± Standard deviation (V, %)
–18.07 ± 3.53 (19.5) 19.29 ± 2.98

Âòîðè÷íî-ôóìàðîëüíûå ëàâîïåùåðíûå ñóëüôàòíûå

ìèíåðàëèçàöèè (Êàì÷àòêà)

Secondary Fumarole lavender-cave sulfate mineralization (Kamchatka)

–13.42 ± 7.26 (54) 20.18 ± 7.74 (38)

Íàòå÷íûå êàðáîíàòíûå ìèíåðàëèçàöèè â êàðñòîâûõ

ïåùåðàõ (Êðàñíîÿðñêèé êðàé)

Carbonate mineralization in karst caves (Krasnoyarsk Territory)

–4.72 ± 4.16 (88) 22.09 ± 4.29 (19)

Êàðáîíàòíûå «øàðû» ñ Êàìáàëüíîãî âóëêàíîòåðìàëüíîãî ïîëÿ

Carbonate «balls» the Flounder volcano-thermal field
–3.81 ± 0.13 (3.4) 4.56 ± 1.15 (25.2)

Òàáëèöà 3. Èçîòîïíûé ñîñòàâ óãëåðîäà è êèñëîðîäà â èññëåäóåìûõ è äðóãèõ êàðáîíàòíûõ ìèíåðàëèçàöèÿõ

Table 3. The isotopic composition of carbon and oxygen in the studied and other carbonate mineralizations

Ðèñ. 4. Òèïè÷íûå ðåíòãåíîâñêèå äèôðàêòîãðàììû, ïîëó÷åííûå îò îáðàçöîâ Âåð-3 (a—c) è Âåð-4 (d, e). Ìèíåðàëû: St — ñòèõ-
òèò, Gm — ãèäðîìàãíåçèò, Br — áðóñèò, Tlc — òàëüê-ïèðîôèëëèò, I — èëëèò 
Fig. 4. Typical X-ray diffraction patterns obtained from Ver-3 (a–c) and Ver-4 (d, e) samples. Minerals: St — Stichtite, Gm — Hydromagnesite, 
Br — brucite, Tlc — talc-pyrophyllite, I — illite
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Ðèñ. 5. Òèïè÷íûå ðåíòãåíîâñêèå äèôðàêòîãðàììû îáðàçöîâ Âåð-5 (a, b) è Âåð-6 (c). Ìèíåðàëû: À— àðàãîíèò, D — äîëîìèò, 
Fl — ôëîãîïèò

Fig. 5. Typical X-ray diffraction patterns obtained from Ver-5 (a, b) and Ver-4 (c) samples. Minerals: A — Aragonite, D — Dolomite,
Fl — Phlogo    pite

Ðèñ. 6. Èçîòîïíî-ãåîõèìè÷åñêèå ñâîéñòâà ôóìàðîëüíûõ êàð-
áîíàòíûõ ìèíåðàëèçàöèé (òî÷êè) íà ôîíå âàæíåéøèõ ãåîëî-
ãè÷åñêèõ îáúåêòîâ ýêçîãåííîãî è ýíäîãåííîãî ïðîèñõîæäå-
íèÿ (ïîëÿ). Òî÷êè: V1—V5, Òol-6/79, Òol-162/78 — êàðáîíàò-
íûå ìèíåðàëèçàöèè íà êîíóñàõ Ñåâåðíîãî ïðîðûâà ÁÒÒÈ;

V6 — êàðáîíàòíàÿ ìèíåðàëèçàöèÿ ñ äðåâíåãî ýðóïòèâíîãî 
öåíòðà Ïåñ÷àíûå ãîðêè. Ïîëÿ: 1, 2 — ìîðñêèå êàðáîíàòîëèòû 
ñîîòâåòñòâåííî ôàíåðîçîéñêîãî è ïðîòåðîçîéñêîãî âîçðàñòà;
3, 4 — òðàâåðòèíû ñîîòâåòñòâåííî àðàãîíèòîâîãî è êàëüöè-
òîâîãî ñîñòàâà; 5 — ìàíòèéíûå è ïëóòîíîãåííûå ìàãìàòèòû;
6 — ïëóòîíîãåííûå ãèäðîòåðìàëèòû; 7, 8 — àïîáàçèòîâûå ìåòà-
ñîìàòèòû, ñîîòâåòñòâåííî ëèñòâåíèòû è áåðåçèòû; 9 — âòî-
ðè÷íî-ôóìàðîëüíûå ëàâîïåùåðíûå ñóëüôàòíûå ìèíåðàëèçà-
öèè; 10 — íàò¸÷íûå êàðáîíàòíûå ìèíåðàëèçàöèè â êàðñòîâûõ 
ïåùåðàõ; 11 — êàðáîíàòíûå «øàðû» ñ Êàìáàëüíîãî âóëêàíî-
òåðìàëüíîãî ïîëÿ. À — çåìíàÿ àòìîñôåðà. Ñòðåëêîé ïîêàçàí 
ãåíåðàëüíûé òðåíä èçîòîïíîé èçìåí÷èâîñòè ïåðâè÷íûõ ôóìà-
ðîëüíûõ ìèíåðàëèçàöèé

Fig. 6. Isotope-geochemical properties of fumarole carbonate min-
eralization’s (points) against the background of the most impor-
tant geological objects of exogenous and endogenous origin (fields). 
Points: V1—V5, Tol-6/79, Tol-162/78 — carbonate mineralization 
on the cones of the Northern breakthrough GFTE; V6 — carbon-
ate mineralization from the Sand slides older eruptive center. Fields:
1, 2 — marine carbonatolites of the Phanerozoic and Proterozoic 
age, respectively; 3, 4 — travertine’s of aragonite and calcite compo-
sition, respectively; 5 — mantle and plutonogenic magmatites; 6 — 
plutonogenic hydrothermalites; 7, 8 — apobasitic metasomatites, 
respectively, listvenites and berezites; 9 — secondary fumarole lav-
ender-cave sulfate mineralization; 10 — carbonate mineralization 
in karst caves; 11 — carbonate «balls» from the flounder volcanic-
thermal field. A — earthly atmosphere. The arrow shows the general 
trend of the isotope variability of primary fumarole mineralizations
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åòñÿ ñî÷åòàíèå àíîìàëüíî èçîòîïíî-òÿæåëîãî óãëåðîäà 
è àíîìàëüíî èçîòîïíî-ëåãêîãî êèñëîðîäà, ÷òî ñâîéñò-
âåííî êàðáîíàòàì ãëóáèííîãî ïðîèñõîæäåíèÿ. Â òàêîé 
ñâÿçè î÷åíü ïîêàçàòåëüíûì ÿâëÿåòñÿ èçîòîïíûé ñî-
ñòàâ øàðîîáðàçíûõ àðàãîíèò-êàëüöèòîâûõ êîíêðåöèé 
ñ Êàìáàëüíîãî òåðìàëüíîãî ïîëÿ íà Êàì÷àòêå [5], êî-
òîðûå è ïî óãëåðîäó, è ïî êèñëîðîäó ñîîòâåòñòâóþò íå-
ïîñðåäñòâåííî ìàíòèéíûì ïðîèçâîäíûì. 
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Ââåäåíèå
Ïðîöåññ âèäîîáðàçîâàíèÿ ïðîäîëæàåòñÿ â òå÷åíèå 

âñåé èñòîðèè ðàçâèòèÿ Çåìëè è ýâîëþöèè æèâûõ îðãà-
íèçìîâ. Ñïåöèôè÷åñêèõ ìåõàíèçìîâ è ôàêòîðîâ ôèëî-
ãåíåçà íå ñóùåñòâóåò, îäíàêî ïðè åãî èçó÷åíèè èñïîëü-
çóþòñÿ â îñíîâíîì îïèñàòåëüíûå ìåòîäû ïàëåîíòîëî-
ãèè, áèîãåîãðàôèè è ìîðôîãåíåòèêè. Îáùèå ïðèçíàêè 
â ðàçëè÷íûõ ýâîëþöèîííûõ ãðóïïàõ îðãàíèçìîâ ìî-
ãóò ÿâëÿòüñÿ ðåçóëüòàòîì ãîìîëîãè÷íîãî ìóòèðîâàíèÿ 
(ïàðàëëåëèçì) èëè âîçíèêàþò íà îñíîâå êîíâåðãåíöèè. 
Îïðåäåëåííóþ, à â ðÿäå ñëó÷àåâ çíà÷èòåëüíóþ ðîëü â 
ïðîÿâëåíèè ñõîäíûõ ïðèçíàêîâ â ìîðôîëîãèè êîðàë-
ëîâ èãðàåò õàðàêòåð ñðåäû îáèòàíèÿ [2].

Ìåòîäû èññëåäîâàíèÿ
Îáúåìû óñòàíàâëèâàåìûõ âèäîâûõ è íàäâèäîâûõ 

ïîäðàçäåëåíèé òàáóëÿò, èõ ñèñòåìàòèêà è ôèëîãåíåòè-
÷åñêèå âçàèìîîòíîøåíèÿ äàëåêè îò ñîâåðøåíñòâà è âî 
ìíîãîì ñóáúåêòèâíû â ñèëó ñïåöèôèêè ïàëåîíòîëîãè-
÷åñêîãî ìàòåðèàëà. Âñå ýòî çàâèñèò îò èñõîäíîãî ìàòå-
ðèàëà, íà êîòîðîì óñòàíàâëèâàþòñÿ òàêñîíû, îò ìåòîäîâ 
èçó÷åíèÿ è îò ñàìîãî èññëåäîâàòåëÿ, êîòîðûé ïðèíèìà-
åò òó èëè èíóþ êîíöåïöèþ âèäà. Ïðèìåíåíèå ìåòîäîâ, 
îñíîâàííûõ íà ýâîëþöèîííûõ ôàêòîðàõ ôîðìèðîâàíèÿ 
æèâîòíîãî ìèðà, ïîçâîëÿåò ñîâåðøåíñòâîâàòü ñóùåñòâó-
þùóþ ñèñòåìàòèêó è ôèëîãåíåòèêó òàáóëÿò. Îäíà èç îñ-
íîâíûõ ïðè÷èí îøèáî÷íûõ ïðåäñòàâëåíèé êàê â ñèñòå-
ìàòèêå, òàê è â ôèëîãåíåòè÷åñêèõ ðåêîíñòðóêöèÿõ êîí-
êðåòíûõ ãðóïï — ýòî ÿâëåíèå ãîìåîìîðôèè. Ïîñëåäíÿÿ 
ðàññìàòðèâàåòñÿ çäåñü êàê ðåçóëüòàò ïàðàëëåëüíîãî ðàç-
âèòèÿ ìîðôîëîãè÷åñêè ñõîäíûõ ôîðì ñèñòåìàòè÷åñêè 
íåîáÿçàòåëüíî ðîäñòâåííûõ ãðóïï, òåñíî ñâÿçàííàÿ ñ 
êîíâåðãåíöèåé, à ïàðàëëåëèçì — êàê ðåçóëüòàò ãîìîëî-
ãè÷íîãî ìóòèðîâàíèÿ èëè èçìåí÷èâîñòè áëèçêèõ âèäîâ.

Èñòîðèÿ èññëåäîâàíèé

Ïðåäñòàâèòåëè òðåõ êëàññîâ íûíå æèâóùèõ êèøå÷-
íîïîëîñòíûõ (òèï Coelenterata, èëè Cnidaria) ñóùåñòâó-
þò ñ ðàííåãî ïàëåîçîÿ (îðäîâèêà), íî ýâîëþöèîííûå îò-
íîøåíèÿ ñðåäè íèõ áûëè è îñòàþòñÿ ïðåäìåòîì áîëü-
øèõ äèñêóññèé. Êëàññ Anthozoa (êîðàëëîâûå ïîëèïû), 

ê êîòîðîìó îòíîñÿòñÿ øèðîêî ðàñïðîñòðàíåííûå â ïà-
ëåîçîå òàáóëÿòû è ðóãîçû, ñ÷èòàåòñÿ íàèáîëåå ìíîãî÷è-
ñëåííîé è îäíîé èç ñàìûõ èçó÷åííûõ ãðóïï. Îäíàêî âî-
ïðîñû, ñâÿçàííûå ñ èõ ïðîèñõîæäåíèåì, ñèñòåìàòè÷å-
ñêèì ïîëîæåíèåì è ãåíåòè÷åñêèìè îòíîøåíèÿìè ìåæäó 
òàêñîíàìè ðàçíîãî ðàíãà, äî ñèõ ïîð ÿâëÿþòñÿ â áîëü-
øèíñòâå ñâîåì íåðåøåííûìè. 

Èñòîðèÿ èññëåäîâàíèÿ òàáóëÿò íàñ÷èòûâàåò áîëåå 
200 ëåò. Íà ïåðâûõ ýòàïàõ èçó÷åíèÿ Tabulata íå âûäå-
ëÿëèñü â ñàìîñòîÿòåëüíóþ ôèëîãåíåòè÷åñêóþ åäèíèöó. 
Èõ ñèñòåìàòèêà îñíîâûâàëàñü íà ìåòîäå ôîðìàëüíîãî 
ìîðôîëîãè÷åñêîãî ñðàâíåíèÿ ñ ïðåäñòàâèòåëÿìè äðóãèõ 
ãðóïï êîðàëëîâ, ÷òî ïðèâîäèëî ê îøèáî÷íîìó îïðåäåëå-
íèþ îáúåìà ãðóïïû è åå ìåñòà â ñèñòåìàòèêå Anthozoa. 
Ýòè èññëåäîâàíèÿ ÷àñòî íå ó÷èòûâàëè òàêèå ýâîëþöè-
îííûå ÿâëåíèÿ, êàê ãîìåîìîðôèþ è êîíâåðãåíöèþ. 
ßðêèì ïðèìåðîì ÿâëÿåòñÿ îáúåäèíåíèå Ñàðäåñîíîì 
[19] Tabulata è Alcyonaria íà îñíîâå ñðàâíåíèÿ âíåø-
íå ïîõîæèõ òàáóëÿò Syringopora è ñîâðåìåííûõ àëüöè-
îíàðèé Tubipora, êîòîðûå ïðèíöèïèàëüíî îòëè÷àþòñÿ 
ïî òèïó è ïðîèñõîæäåíèþ ñêåëåòà. Âïîñëåäñòâèè â ðà-
áîòàõ Ëåêîìòà [3, 18] è äðóãèõ èññëåäîâàòåëåé òàáóëÿòû 
ðàññìàòðèâàëèñü â êà÷åñòâå ñàìîñòîÿòåëüíîãî ïîäêëàñ-
ñà Anthozoa. Ñàìûìè êðóïíûìè îáîáùåíèÿìè ïî ñèñ-
òåìàòèêå òàáóëÿò â îòå÷åñòâåííîé ëèòåðàòóðå äî ïîñëåä-
íåãî âðåìåíè îñòàþòñÿ ðàáîòû Á. Ñ. Ñîêîëîâà [10–12]. 
Â ýòèõ îñíîâîïîëàãàþùèõ òðóäàõ âñÿ ñèñòåìà Tabulata 
ïîñòðîåíà íà ìåòîäå ñðàâíèòåëüíî-ìîðôîëîãè÷åñêèõ 
íàáëþäåíèé âíóòðè ãðóïïû, ÷òî ïîçâîëÿåò âèäåòü ôè-
ëîãåíåòè÷åñêèå ñâÿçè, ýâîëþöèîííóþ íàïðàâëåííîñòü 
è ó÷èòûâàòü áèîòè÷åñêèå è àáèîòè÷åñêèå ôàêòîðû, âëè-
ÿþùèå íà èõ èçìåí÷èâîñòü. 

Ïðîÿâëåíèÿ êîíâåðãåíöèè è ãîìîëîãèè â ñòðîåíèè 
íåêîòîðûõ ãðóïï òàáóëÿò îòìå÷åíû â ðàçíîå âðåìÿ ìíî-
ãèìè ïàëåîíòîëîãàìè [5, 8, 9, 13–16, 20 è äð.], íî èññëå-
äîâàíèÿ ýòèõ âîïðîñîâ â öåëîì íîñÿò ôðàãìåíòàðíûé õà-
ðàêòåð. Â ýòèõ ðàáîòàõ íà îñíîâå äåòàëüíûõ ôè ëîãåíåòè-
÷åñêèõ èññëåäîâàíèé è ñ ïîçèöèé ñèñòåìíî-ñòðóêòóðíîãî 
àíàëèçà íàèáîëåå èçó÷åííûõ ãðóïï òàáóëÿò ñäåëàíû âû-
âîäû î òîì, ÷òî ïàðàëëåëüíîå ðàçâèòèå â ðàçíîé ñòåïåíè 
ïðîÿâëÿåòñÿ â êàæäîì èõ ìîðôîëîãè÷åñêîì ïðèçíàêå.
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Â ñòàòüå ðàññìîòðåíû ïðèìåðû ñõîäñòâà áëèçêîðîäñòâåííûõ, íî ðàçëè÷íûõ ïî ôèëîãåíåòè÷åñêîé ïðèíàäëåæíîñòè ãðóïï îð-
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ãîìåîìîðôèè ñðåäè òàáóëÿòîìîðôíûõ êîðàëëîâ.
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Îñíîâíûå ðåçóëüòàòû

Â êà÷åñòâå ïðèìåðà íèæå ðàññìîòðåíû øèðîêî ïðåä-

ñòàâëåííûå è õîðîøî èçó÷åííûå â ðåãèîíå (ñåâåð çà-

ïàäíîãî ñêëîíà Óðàëà, ïîäíÿòèå ×åðíîâà) òàáóëÿòû èç 

îòðÿäà Syringoporida, êîòîðûå îáëàäàþò íàèáîëåå îò-

÷åòëèâûìè êîìïëåêñàìè ïðèçíàêîâ. Õàðàêòåðíîé èõ 

îñîáåííîñòüþ ÿâëÿåòñÿ êóñòèñòûé (ôàñöåëîèäíûé) òèï 

ïîëèïíÿêà, îáðàçîâàííûé öèëèíäðè÷åñêèìè èëè öèëèí-

äðîïðèçìàòè÷åñêèìè êîðàëëèòàìè, êîòîðûå ñîåäèíåíû 

ìåæäó ñîáîé ãîðèçîíòàëüíûìè öèëèíäðè÷åñêèìè òðóá-

êàìè èëè ïëàñòèíàìè, ðåæå ïîðàìè.

Ðàçëè÷èÿ ìåæäó âñåìè òàêñîíàìè ñèðèíãîïîðèä çà-

âèñÿò îò ïðîñòðàíñòâåííîé óïàêîâêè êîðàëëèòîâ è ñî-

åäèíèòåëüíûõ òðóáî÷åê. ßðêèì ïðèìåðîì âîçíèêíîâå-

íèÿ â ðàçíûå ïåðèîäû âðåìåíè ñõîäíûõ ïî âíåøíåìó 

îáëèêó è ñòðîåíèþ êîëîíèé ÿâëÿþòñÿ òåòðàïîðåëëèäû. 

Îíè õàðàêòåðèçóþòñÿ ðàâíîìåðíîé ïëîòíîé óïàêîâêîé 

êîðàëëèòîâ ñî ñòðîãîé âåðòèêàëüíîé îðèåíòèðîâêîé ñî-

åäèíèòåëüíûõ òðóáîê, ÷òî ïðèâîäèò ê îáðàçîâàíèþ òå-

òðàãîíàëüíîé ôîðìû êîðàëëèòîâ. Ýòè ìîðôîëîãè÷åñêèå 

îñîáåííîñòè áûëè õàðàêòåðíû äëÿ òåòðàïîððåëèä â ñðåä-

íåì îðäîâèêå, ñèëóðå, äåâîíå è êàðáîíå (ðîäû Tetraporella 

Sokolov (O2–S1), Arcturia Wilson (O2), Tetraporinus Sokolov 

(S3–C1), Hayasakaia Lang, Smith get T. (C2–P1) (ðèñ. 1). 

Âèäû ðîäà Tetraporinus íåìíîãî÷èñëåííû è èìåþò âåñü-

ìà îãðàíè÷åííûé àðåàë. Îíè èçâåñòíû ïîêà ëèøü â íèæ-

íåì êàðáîíå Êèòàÿ è âñòðå÷åíû â ñèëóðèéñêèõ è íèæ-

íåêàìåííîóãîëüíûõ îòëîæåíèÿõ àðêòè÷åñêèõ îáëàñòåé 

Ðîññèè [10, ñ. 239]. Â äåâîíñêèõ îòëîæåíèÿõ ïðåäñòàâè-

òåëè ýòîãî ðîäà îïèñàíû íåäàâíî [7]. Ñëó÷àè ïðèîáðå-

òåíèÿ òàêèõ æå ìîðôîëîãè÷åñêèõ îñîáåííîñòåé (ðàâíî-

ìåðíàÿ ïëîòíàÿ óïàêîâêà êîðàëëèòîâ ñ âåðòèêàëüíîé 

îðèåíòèðîâêîé ñîåäèíèòåëüíûõ òðóáîê) ïðåäñòàâèòå-

ëÿìè äðóãèõ ãðóïï ñèðèíãîïîðèä äîâîëüíî øèðîêî èç-

âåñòíû. Âèäû ðîäîâ Troedssonites Sokolov è Syringoporinus 

Sokolov òåðÿþò îêðóãëîñòü è îáðåòàþò òåòðàãîíàëüíûå 

î÷åðòàíèÿ êîðàëëèòîâ, êîãäà ñîåäèíèòåëüíûå òðóáêè 

âåðòèêàëüíî îðèåíòèðîâàíû. 

Èíòåðåñíûå ñâåäåíèÿ, êàñàþùèåñÿ îðèãèíàëüíîãî 

ðîäà Armalites, ìîæíî âñòðåòèòü âî ìíîãèõ ìîíîãðàôè-

÷åñêèõ ðàáîòàõ. È. È. ×óäèíîâà [13], âïåðâûå îïèñàâ-

øàÿ ðîä èç äåâîíñêèõ îòëîæåíèé Êóçáàññà, îñíîâûâà-

ÿñü íà àñòîãåíåòè÷åñêèõ èññëåäîâàíèÿõ êîëîíèé, îòíå-

ñëà èõ ê ñèðèíãîïîðèäàì (ñåìåéñòâî Syringoporidae îò-

ðÿäà Syringoporida). Â. Í. Äóáàòîëîâ [4] ïðèäåðæèâàåòñÿ 

äðóãîé òî÷êè çðåíèÿ è âìåñòå ñ Syringolites, Roemerolites 

è Roemeriopora âêëþ÷àåò ýòîò ðîä â ñîñòàâ ñåìåéñòâà 

Syringolitidae îòðÿäà Favositida. Ðîä Armalites èìååò êóñòè-

ñòûé òèï êîëîíèè, öèëèíäðè÷åñêèå êîðàëëèòû, âîðîí-

êîâèäíûå äíèùà è ñîåäèíèòåëüíûå òðóáêè. Â íåêîòîðûõ 

ñëó÷àÿõ íàáëþäàþòñÿ ó÷àñòêè êîëîíèè, ãäå êîðàëëèòû 

áëèçêî ðàñïîëîæåíû äðóã ê äðóãó, èíîãäà ñîïðèêàñàþò-

Ðèñ. 1. Ïðèìåðû ïàðàëëåëüíîãî ðàçâèòèÿ òàáóëÿò ñåìåéñòâà Tetraporellidae. 1 — Tetraporinus wittenburgi Sokolov; ñèëóð î. Âàéãà÷: 
à – ïðîäîëüíîå ñå÷åíèå, b — ïîïåðå÷íîå ñå÷åíèå (ôîòî Á. Ñ. Ñîêîëîâà, 1955); 2 — Tetraporinus syvjuensis Lukin, ñðåäíèé äåâîí 
Ïðèïîëÿðíîãî Óðàëà: à – ïðîäîëüíîå ñå÷åíèå, b — ïîïåðå÷íîå ñå÷åíèå; 3 — Tetraporinus singularis Sokolov, íèæíèé êàðáîí 
Òàéìûðà: à — ïîïåðå÷íîå ñå÷åíèå, b — ïðîäîëüíîå ñå÷åíèå (ïî Á. Ñ. Ñîêîëîâó, 1947); 4 — Hayasakaia elegantula (Yabe et Hayasaka), 
íèæíÿÿ ïåðìü Êèòàÿ: à — ïîïåðå÷íîå ñå÷åíèå, b — òî æå, îòäåëüíûé êîðàëëèò; c, d — ïðîäîëüíîå ñå÷åíèå (ïî Á. Ñ. Ñîêîëîâó, 
1955); ñò — ñîåäèíèòåëüíûå òðóáêè, ä — äíèùà, äï — äèññèïèìåíòû

Fig. 1. Examples of parallel development of tabulates of Tetraporellidae family. 1 — Tetraporinus wittenburgi Sokolov; Silurian of Vaigach 
Island: a — longitudinal section, b — cross section (photo by B. S. Sokolov, 1955); 2 — Tetraporinus syvjuensis Lukin, Middle Devonian 
of the Subpolar Urals: a — longitudinal section, b — cross section; 3 — Tetraporinus singularis Sokolov, Lower Carboniferous of Taimyr: 
a — cross section, b — longitudinal section (according to B. S. Sokolov, 1947); 4 — Hayasakaia elegantula (Yabe et Hayasaka), Lower 
Permian of China: a — cross section, b — the same, separate corallite; c, d — longitudinal section (according to B. S. Sokolov, 1955);
ñò — connecting tubes, ä — bottoms, äï — dissipiments
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ñÿ, îáðåòàþò îêðóãëî-ïîëèãîíàëüíîå ïîïåðå÷íîå ñå÷å-
íèå è ãäå êðîìå ñîåäèíèòåëüíûõ òðóáîê ðàçâèòû ñòåííûå 
ïîðû. Èìåííî òàêèìè ïðèçíàêàìè îíè ñõîæè ñ ôàâîçè-
òèäàìè, êîòîðûå õàðàêòåðèçóþòñÿ ïîëèãîíàëüíûìè êî-
ðàëëèòàìè ñ õîðîøî ðàçâèòûìè ïîðàìè è ãîðèçîíòàëü-
íûìè, ðåæå âîðîíêîâèäíûìè, äíèùàìè. Ýòè êîíâåð-
ãåíòíûå (èëè ãîìåîìîðôíûå) ïðèçíàêè ïîñëóæèëè äëÿ 
Â. Í. Äóáàòîëîâà îñíîâàíèåì îòíåñòè Armalites ê ôàâî-
çèòèäàì. Íàïðîòèâ, Á. Â. Ïðåîáðàæåíñêèé [8] îòìå÷àåò, 
÷òî ðàçëè÷èÿ ìåæäó Syringolites, Roemerolites, Roemeriopora 
è âñåìè ñèðèíãîïîðèäàìè çàâèñÿò îò ïðîñòðàíñòâåí-
íîé óïàêîâêè êîðàëëèòîâ è ñîåäèíèòåëüíûõ òðóáîê, îíè 
îáðàçóþò íîðìàëüíûé ïîëèìîðôè÷åñêèé ðÿä, ïîñòðî-
åííûé ïî åäèíîìó çàêîíó, è äîëæíû ðàññìàòðèâàòüñÿ â 
îòðÿäå Syringoporida. Îäíàêî È. È. ×óäèíîâà ïîëàãàåò, 
÷òî ðîäû ñåìåéñòâà Roemeriidae (îòðÿä Favositida) èìå-
þò êîíâåðãåíòíîå ñõîäñòâî ñ ñèðèíãîïîðèäàìè, êîòî-
ðîå ïðîÿâëÿåòñÿ ëèøü íà ãåðîíòè÷åñêîé ñòàäèè àñòîãå-
íåçà êîëîíèé. Òåì âðåìåíåì Õèëë [17] âñå ïåðå÷èñëåí-
íûå âûøå òàêñîíû ôàâîçèòèä è ñèðèíãîïîðèä ðàññìà-
òðèâàåò â ñîñòàâå îäíîãî îòðÿäà Auloporida, ãäå òàêæå íå 
ïðèíèìàþòñÿ âî âíèìàíèå ÿâëåíèÿ ãîìåîìîðôèè è êîí-
âåðãåíòíîãî ñõîäñòâà ðàçíîãî óðîâíÿ òàêñîíîìè÷åñêèõ 
ïðèçíàêîâ (ðèñ. 2). Åùå îäèí ïðèìåð ñõîäñòâà ñèðèíãî-
ïîðèä è àóëîïîðèä ìîæíî íàáëþäàòü â âåíëîêå ïîäíÿ-
òèÿ ×åðíîâà. Âïåðâûå âèä Syringoporinus aseptata áûë îïè-
ñàí Â. Ô. Áàðñêîé [1] èç êîëëåêöèè òàáóëÿò, ñîáðàííûõ 
Ã. À. ×åðíîâûì â 1961 ã. íà ðó÷. Áåçûìÿííîì (ïîäíÿòèå 
×åðíîâà). Ïî ñòðîåíèþ ïîëèïíÿêà, ôîðìå êîðàëëèòîâ 
è ñèðèíãîïîðîèäíîìó òèïó äíèù îíà îòíåñëà åãî ê ðîäó 
Syringoporinus â ñîñòàâå ñåìåéñòâà Syringoporidae îòðÿäà 
Syringoporida. Ïðè ýòîì îíà îòìåòèëà: «Ñîåäèíèòåëüíûå 
òðóáêè íàñòîëüêî ðåäêèå, ÷òî èçó÷èòü èõ íå óäàëîñü» [1]. 
Êàê áûëî óêàçàíî âûøå, ñèðèíãîïîðèäû îáëàäàþò ðÿ-
äîì õàðàêòåðíûõ ÷åðò: êóñòèñòîé ôîðìîé êîëîíèè, öè-
ëèíäðè÷åñêèìè, áîëüøåé ÷àñòüþ íå ñîïðèêàñàþùèìèñÿ 
êîðàëëèòàìè, à òàêæå ñîåäèíèòåëüíûìè îáðàçîâàíèÿìè, 
èìåþùèìè âèä òðóáîê èëè ïëàñòèí, è ïðåèìóùåñòâåííî 
âîðîíêîîáðàçíûìè äíèùàìè ñ îñåâûìè êàíàëàìè èëè 
áåç íèõ. Ïî òèïó ñîåäèíèòåëüíûõ îáðàçîâàíèé ñèðèí-
ãîïîðèäû ÷åòêî îòëè÷àþòñÿ îò äðóãèõ îòðÿäîâ òàáóëÿò, 
ó êîòîðûõ â îñíîâíîì ðàçâèòû ñîåäèíèòåëüíûå ïîðû.

Â 2010 ã. ïðè äåòàëüíîì èçó÷åíèè ðàçðåçà Áåçûìÿí-
íîãî îñîáîå âíèìàíèå íàìè áûëî óäåëåíî ïëàñòó èçâåñò-
íÿêà, çàêëþ÷àþùåìó ìíîãî÷èñëåííûå îñòàòêè òàáóëÿò, 
îòíåñåííûõ ê âèäó Syringoporinus aseptata (ðèñ. 3). Â ðå-
çóëüòàòå áûëî óñòàíîâëåíî, ÷òî ïðåäñòàâèòåëè ýòîãî âè-
äà íå îáðàçóþò òèïè÷íûõ ïîëèïíÿêîâ, à âñòðå÷àþòñÿ â 
âèäå ñêîïëåíèé ìíîãî÷èñëåííûõ òðóá÷àòûõ êîðàëëèòîâ, 
íåñêîëüêî óâåëè÷èâàþùèõñÿ â äèàìåòðå ïî ìåðå èõ ðî-
ñòà. Îíè ïåðåïëåòàþòñÿ ìåæäó ñîáîé, ðàçâåòâëÿþòñÿ, ÷à-
ñòî îáðàñòàþò ðàçâèòûå çäåñü æå êîëîíèè ñòðîìàòîïîðî-
èäåé è òàáóëÿò. Íà íåêîòîðûõ ó÷àñòêàõ îíè ïëîòíî ïðèëå-
ãàþò äðóã ê äðóãó è îðèåíòèðîâàíû âåðòèêàëüíî, îäíàêî 
íèêàêèå ñîåäèíèòåëüíûå îáðàçîâàíèÿ ìåæäó êîðàëëèòà-
ìè íå îáíàðóæèâàþòñÿ. Â íåêîòîðûõ ñëó÷àÿõ íàáëþäàåòñÿ 
âðàñòàíèå êîðàëëèòîâ â öåíîñòåóìû ñòðîìàòîïîðîèäåé.

Ñèðèíãîïîðîèäíûé îáëèê êîðàëëèòîâ, îòñóòñòâèå 
ñîåäèíèòåëüíûõ îáðàçîâàíèé è íàëè÷èå âîðîíêîîáðàç-
íûõ äíèù ñ îñåâûì êàíàëîì, ïåðåñå÷åííûì ãîðèçîíòàëü-
íûìè äèàôðàãìàìè, ñáëèæàþò îáñóæäàåìûé âèä ñ ðî-
äîì Aulocystella èç îòðÿäà Auloporida, à îòëè÷àþò îò íåãî 
ëèøü ÷àñòîå áîêîâîå ïî÷êîâàíèå è îòñóòñòâèå ñåïòàëü-
íûõ îáðàçîâàíèé. Ñîìíåíèå â ïðèíàäëåæíîñòè îñòàò-
êîâ äàííîãî âèäà ê ðîäó Syringoporinus âûðàæàëà â ñâîå 
âðåìÿ È. È. ×óäèíîâà [14]. 

Íà îñíîâå ïðèâåäåííûõ âûøå äàííûõ áûëî ïðåä-
ëîæåíî ñîõðàíèòü âèäîâîå íàçâàíèå èññëåäîâàííîãî 
òàêñîíà, íî ïî òàêîìó âàæíîìó ïðèçíàêó, êàê îòñóòñò-
âèå ñîåäèíèòåëüíûõ îáðàçîâàíèé, îòíåñòè åãî ê ðîäó 
Aulocystella, ïðèíàäëåæàùåìó ê ñåìåéñòâó Aulocystidae 
îòðÿäà Auloporida [6].

Âûâîäû
Ïðèâåäåííûå ïðèìåðû õîðîøî ïîêàçûâàþò, ÷òî 

ìîðôîëîãè÷åñêèå ïðèçíàêè òàáóëÿò âçàèìíî ïîä÷èíå-
íû äðóã äðóãó è äîëæíû ó÷èòûâàòüñÿ ïðè îòíåñåíèè òåõ 
èëè èíûõ ñòðóêòóðíûõ îñîáåííîñòåé ê ðàíãàì âèäîâî-
ãî, ðîäîâîãî, ñåìåéñòâåííîãî èëè îòðÿäíîãî óðîâíåé. 
Ïðèâåäåííûå â ðàáîòå ðåçóëüòàòû èññëåäîâàíèé ÿâëå-
íèé ïàðàëëåëèçìà è ãîìåîìîðôèè â ýâîëþöèè êîðàëëîâ, 
êàê è âåñü ìèðîâîé îïûò ïàëåîíòîëîãèè, ñâèäåòåëüñòâó-
þò î øèðîêîì ðàñïðîñòðàíåíèè ýòèõ ïðîöåññîâ â ýâî-
ëþöèè áèîòû â öåëîì.

Ðèñ. 2. Êîíâåðãåíòíîå ñõîäñòâî ñèðèíãîïîðèä è àóëîïîðèä: à — Syringopora fragilis Sokolov; âåðõíèé äåâîí Òèìàíà; íà÷àëüíàÿ 
ñòàäèÿ ðîñòà êîëîíèè — áàçàëüíàÿ ñåòêà, î÷åíü íàïîìèíàåò êîëîíèþ Aulopora. Êîðàëëèòû ïîäíèìàþòñÿ îò ñåòêè âåðòèêàëüíî 
è â îòëè÷èå îò àóëîïîð èìåþò ñîåäèíèòåëüíûå òðóáêè. Âèä ñíèçó; b — Aulopora cyclostoma Sokolov, âåðõíèé êàðáîí Ïîäìîñêîâüÿ; 
íåïðàâèëüíî-ñåò÷àòàÿ êîëîíèÿ (ôîòî Á. Ñ. Ñîêîëîâà, 1955)

Fig. 2. The convergent similarity of syringoporides and auloporides. a — Syringopora fragilis Sokolov; Upper Devonian of Timan; the initial 
stage of colony growth — basal network, very similar to the Aulopora colony. Corallites rise vertically from the grid and, unlike aulopores, 
have connecting tubes. Bottom view; b — Aulopora cyclostoma Sokolov, Upper Carboniferous of the Moscow Region; irregular reticular 
colony (photo by B. S. Sokolov, 1955)
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Ââåäåíèå
Ãðûçóíû ïëåéñòîöåíà ÿâëÿþòñÿ èíòåðåñíûì îáúåê-

òîì äëÿ èññëåäîâàíèÿ âëèÿíèÿ êëèìàòà íà äèíàìèêó íà-
çåìíûõ ýêîñèñòåì è äëÿ èçó÷åíèÿ çàêîíîìåðíîñòåé ìîð-
ôîëîãè÷åñêîé ýâîëþöèè â îáùåáèîëîãè÷åñêîì è áèî-
ñòðàòèãðàôè÷åñêîì àñïåêòàõ. Â äàííîé ñòàòüå ïðèâîäÿò-
ñÿ äàííûå èçó÷åíèÿ ìíîãî÷èñëåííûõ êîñòíûõ îñòàòêîâ 
ãðûçóíîâ èç îòëîæåíèé íàâåñà Ñòóäåíîãî, ðàñïîëîæåí-
íîãî â èçâåñòíîì êàðñòîâîì ëîãó Èîðäàíñêîãî íà âåðõ-
íåé Ïå÷îðå (ðèñ. 1). Ýòî ìåñòîíàõîæäåíèå èíòåðåñíî 
òåì, ÷òî îíî ñîäåðæèò ñàìûå äðåâíèå (áûçîâñêîé èíòåð-
ñòàäèàë) èñêîïàåìûå êîìïëåêñû ïåùåðíîãî òàôîíîìè-
÷åñêîãî òèïà â Ïðèóðàëüñêîé Ñóáàðêòèêå. Êðîìå òîãî, 
çäåñü íàéäåíû òàêæå êîìïëåêñû îñòàòêîâ ìèêðîòåðèîôà-
óíû ïîñëåäíåãî ëåäíèêîâîãî ìàêñèìóìà [4, 14], êîòîðûå 
ïîêà îñòàþòñÿ ñàìûì äîñòîâåðíûì èñòî÷íèêîì ñâåäå-
íèé î õàðàêòåðèñòèêàõ ïðèðîäíîé ñðåäû ýòîãî èíòåðâà-
ëà íà ñåâåðî-âîñòîêå Åâðîïû ââèäó îòñóòñòâèÿ ñïîðîâî-
ïûëüöåâûõ êîìïëåêñîâ èç îòëîæåíèé, íàäåæíî äàòèðî-

âàííûõ ìàêñèìóìîì ïîñëåäíåãî îëåäåíåíèÿ. Ðàñêîïêè, 
äàâøèå ìíîãî÷èñëåííûå ñáîðû êîñòíûõ îñòàòêîâ ãðû-
çóíîâ, ïðîâîäèëèñü çäåñü àâòîðàìè â 2016 ã., à ðàíåå îíè 
îñóùåñòâëÿëèñü Á. È. Ãóñëèöåðîì â 1961 è 1984 ãã. [4].

Îáúåêòû è ìåòîäû èññëåäîâàíèÿ
Êðóïíûé ñêàëüíûé íàâåñ Ñòóäåíûé ðàñïîëîæåí â 

ïðåäãîðüÿõ çàïàäíîãî ñêëîíà Ñåâåðíîãî Óðàëà (62°00.766' 
ñ. ø., 58°38.865' â. ä., 230 ì íàä óð. ì.), íà ïðàâîì áåðå-
ãó ð. Ïå÷îðû, â 17 êì âûøå óñòüÿ ð. Áîëüøîé Øåæûì, â 
100 ì ê çàïàäó îò ïðèóñòüåâîé ÷àñòè ëîãà Èîðäàíñêîãî, 
íà âûñîòå 18–20 ìåòðîâ íàä óðåçîì ðåêè, è ïðåäñòàâëÿ-
åò ñîáîé êðóïíûé ñêàëüíûé íàâåñ âûñîòîé 14 ì è øè-
ðèíîé 30 ì, ïðåäïîëîæèòåëüíî îñòàâøèéñÿ ïîñëå îáðó-
øåíèÿ ñâîäà êðóïíîé ïåùåðû. Â 2016 ãîäó íàìè ïðîâî-
äèëèñü ðàñêîïêè (ïëîùàäü 0.8 ì2) â ÷àñòè, ïðèìûêàþ-
ùåé ê ðàñêîïó 1984 ã. (ðèñ. 2). 

Â ðàçðåçå ðûõëûõ îòëîæåíèé íàâåñà áûëè âñêðû-
òû òðè ñëîÿ ðàçíîãî ëèòîëîãè÷åñêîãî ñîñòàâà, ïðåäñòàâ-
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Èññëåäîâàëèñü êîìïëåêñû îñòàòêîâ ãðûçóíîâ èç îòëîæåíèé íàâåñà Ñòóäåíîãî íà çàïàäíîì ñêëîíå Ñåâåðíîãî Óðàëà. Îïèñàíû 
äâå ñòàäèè ðàçâèòèÿ ðîäåíòèîôàóíû: áûçîâñêîãî èíòåðñòàäèàëà è ìàêñèìóìà ïîñëåäíåãî îëåäåíåíèÿ. Ôàóíà êîíöà áûçîâñêîãî 
(ñðåäíåâàëäàéñêîãî) èíòåðñòàäèàëà, ñóùåñòâîâàâøàÿ â óñëîâèÿõ ðàñïðîñòðàíåíèÿ ìîõîâîé òóíäðû ñ ó÷àñòèåì ëåñíîé ðàñòèòåëü-
íîñòè, îïèñàíà ïî äàííûì èçó÷åíèÿ íèæíåãî, ñàìîãî äðåâíåãî â Ïðèóðàëüñêîé Ñóáàðêòèêå êîìïëåêñà èñêîïàåìûõ îñòàòêîâ ïåùåð-
íîãî òàôîíîìè÷åñêîãî òèïà. Â ýòîì ñîîáùåñòâå äîìèíèðóåò ñèáèðñêèé ëåììèíã è çàìåòíîå ó÷àñòèå ïðèíèìàþò ëåñíûå è èíòðà-
çîíàëüíûå âèäû. Ñîñòàâ è ñòðóêòóðà ñîîáùåñòâ ïîñëåäíåãî ëåäíèêîâîãî ìàêñèìóìà ñâèäåòåëüñòâóåò îá ýêñòðåìàëüíî õîëîäíûõ 
è ñóõèõ óñëîâèÿõ. Â ýòîé ôàóíå ðåçêî äîìèíèðóåò êîïûòíûé ëåììèíã è ñóùåñòâåííóþ äîëþ îñòàòêîâ ñîñòàâëÿåò óçêî÷åðåïíàÿ ïî-
ëåâêà. Êîïûòíûå ëåììèíãè ïîñëåäíåãî ëåäíèêîâîãî ìàêñèìóìà èç îòëîæåíèé íàâåñà Ñòóäåíîãî íàõîäÿòñÿ íà ýâîëþöèîííîé ñòà-
äèè ðàçâèòèÿ çóáíîé ñèñòåìû ìîðôû 3 Dicrostonyx gulielmi, õàðàêòåðíîé äëÿ æèâîòíûõ, îáèòàâøèõ íà ñåâåðî-âîñòîêå åâðîïåéñêîé 
÷àñòè Ðîññèè ïðèìåðíî îò 30 äî 11 êàëåíäàðíûõ òûñ. ëåò íàçàä, îò êîíöà áûçîâñêîãî âðåìåíè äî íà÷àëà ãîëîöåíà. Óçêî÷åðåïíûå 
ïîëåâêè ýòîãî èíòåðâàëà äåìîíñòðèðóþò ðàçìåðíûå è ìîðôîòèïè÷åñêèå îñîáåííîñòè ïåðâîãî íèæíåãî êîðåííîãî çóáà, òèïè÷íûå 
äëÿ ïîçäíå÷åòâåðòè÷íûõ ïîëåâîê ñåâåðî-âîñòîêà Åâðîïû.
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HISTORY OF RODENT FAUNA IN THE NORTHERN URALS DURING THE LATE PLEISTOCENE

(DATA OF PALEONTOLOGICAL RESEARCH IN STUDYONY LOCALITY)
I. V. Kryazheva, D. V. Ponomarev

Institute of Geology FRC Komi SC UB RAS, Syktyvkar

Assemblages of rodent remains obtained from sediments of Studyony locality in the western slope of the Northern Urals were studied. 
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ëåííûå ïåñ÷àíî-ãëèíèñòûìè àëåâðèòàìè (ñâåðõó âíèç).
Ñëîé 1. ×åðíûé ãóìóñèðîâàííûé, ñèëüíî ãëèíè-

ñòûé àëåâðèò (ïî÷âà) ñ ðàñòèòåëüíûìè îñòàòêàìè è ùå-
áåíêîé èçâåñòíÿêà. Ñîäåðæèò åäèíè÷íûå îñòàòêè ëåñ-
íûõ âèäîâ ãðûçóíîâ. Ìîùíîñòü ñëîÿ 0.25 ñì. Ãðàíèöà ñ 
íèæåëåæàùèì ñëîåì ÷åòêàÿ ïî öâåòó.

Ñëîé 2. Áóðûé ãëèíèñòûé àëåâðèò ñ íåîêàòàííûìè 
îáëîìêàìè èçâåñòíÿêà. Íà ãëóáèíå 0.4 ì ïðîñëåæåíà ìà-
ëîìîùíàÿ ïðîñëîéêà, ñîñòîÿùàÿ ïðàêòè÷åñêè ïîëíîñòüþ 
èç êîñòíûõ îñòàòêîâ ìåëêèõ ìëåêîïèòàþùèõ, â îñíîâ-
íîì ãðûçóíîâ. Â îñíîâàíèè ñëîÿ ñîäåðæèòñÿ íåáîëüøîå 
êîëè÷åñòâî îáëîìêîâ èçâåñòíÿêà ñî ñëåäàìè îæåëåçíå-
íèÿ è íåñêîëüêî îáëîìêîâ êîñòåé êðóïíûõ ìëåêîïèòà-
þùèõ. Ãðàíèöà ñ íèæåëåæàùèì ñëîåì íå÷åòêàÿ (ïî öâå-
òó). Âñåãî èç ñëîÿ ñîáðàíî 3378 ùå÷íûõ çóáîâ ãðûçóíîâ. 
Ìîùíîñòü ñëîÿ 0.75 ì.

Ñëîé 3. Áóðî-ñåðûé ïåñ÷àíî-ãëèíèñòûé àëåâðèò 
ñ áîëüøèì ñîäåðæàíèåì êðóïíîãî ùåáíÿ èçâåñòíÿêà. 
Â îñíî âàíèè ñëîÿ âñòðå÷åíû ìåëêèå óãîëüêè è íåîêà-
òàííûå îáëîìêè ñèëüíî âûâåòðåëîãî êâàðöà. Èç ñëîÿ ñî-
áðàíî 660 ùå÷íûõ çóáîâ ãðûçóíîâ. Ìîùíîñòü ñëîÿ 0.8 ì.

Â ðàñêîïå 2016 ã. ìîùíîñòü ðûõëûõ îòëîæåíèé íà-
ìíîãî ìåíüøå (1.8 ì), ÷åì â ðàñêîïå 1980-õ ãã., ãäå îíà 
ñîñòàâëÿåò áîëåå 5 ì. Ïî íàøåìó ìíåíèþ, áîëüøàÿ ìîù-
íîñòü îòëîæåíèé ñâÿçàíà ñ ïîñòóïëåíèåì ãðóáîîáëîìî÷-
íîãî ìàòåðèàëà ñ îáðóøàâøåãîñÿ ñêàëüíîãî êîçûðüêà 
íàâåñà. Âûäåëåííûå íàìè ñëîè õîðîøî ñîïîñòàâëÿþò-
ñÿ ñî ñëîÿìè â ðàñêîïå 1984 ã. ïî ëèòîëîãè÷åñêèì ïðè-
çíàêàì (ðèñ. 2). Òàê, ñëîé 1 â îáîèõ ðàçðåçàõ ïðåäñòàâ-
ëÿåò ñîáîé ãóìóñèðîâàííûå îòëîæåíèÿ ñ ðàñòèòåëüíû-
ìè îñòàòêàìè è ùåáåíêîé èçâåñòíÿêà. Ñëîé 2 ïî ëèòî-

Ðèñ. 1. Ñõåìàòè÷åñêàÿ êàðòà ðàñïîëîæåíèÿ íàâåñà Ñòóäåíîãî

Fig. 1. Schematic map of the Studyony locality

Ðèñ. 2. Ñõåìàòè÷åñêîå èçîáðàæåíèå íàâåñà Ñòóäåíîãî è ðàçðåçîâ ðûõëûõ îòëîæåíèé â íåì ïî äàííûì ðàñêîïîê 2016 ã. (à) è 
1984 ã. (á). À — ñëîé 1, Á — ñëîé 2, Â — ñëîé 3, Ã — ñëîé 4. Êðàñíûì öâåòîì âûäåëåí ïðîñëîé, ñîñòîÿùèé ïî÷òè ïîëíîñòüþ èç 
êîñòíûõ îñòàòêîâ

Fig. 2. Schematic view of the Studyony locality and the it’s sediment section according to the excavations of 2016 (a) and 1984 (b). A — 
layer 1, Á — layer 2, B — layer 3, Ã — layer 4. A layer almost entirely consisting of bone remains is highlighted in red
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ëîãè÷åñêèì õàðàêòåðèñòèêàì ñîîòâåòñòâóåò ñëîþ 2 ïî 
îïèñàíèþ Â. À. Êî÷åâà [7] è ñëîÿì 2 è 3 ïî ìàòåðèàëàì
Á. È. Ãóñ ëè öåðà ñ ñîàâòîðàìè [4]. Òàêæå â îïèñàíèè 
ñëîÿ 2 Á. È. Ãóñëèöåðîì ñ ñîàâòîðàìè [4] îòìå÷àåòñÿ íà-
ëè÷èå ïÿòèñàíòèìåòðîâîãî ñëîÿ, ñëîæåííîãî ïî÷òè èñ-
êëþ÷èòåëüíî êîñòÿìè ìåëêèõ ìëåêîïèòàþùèõ, êîòîðûé 
îáíàðóæåí è â ðàçðåçå 2016 ã. Ñëîé 3 ñîîòâåòñòâóåò ñëîþ 3 
ïî Â. À. Êî÷åâó [7] è ñëîÿì 4 è 5 ïî äàííûì Á. È. Ãóñëè  öåðà 
ñ ñîàâòîðàìè [4]. Ñòðîåíèå ðàçðåçà â öåëîì ñîâïàëî ñ òà-
êîâûì â ðàñêîïå 1984 ã., çà èñêëþ÷åíèåì ñàìîé íèæíåé 
÷àñòè — ñëîÿ 4 ïî äàííûì Â. À. Êî÷åâà [7] è ñëîåâ 6, 7 è 
8 ïî ìàòåðèàëàì Á. È. Ãóñëèöåðà ñ ñîàâòîðàìè [4] — êî-
òîðàÿ â íàøåì ðàçðåçå îòñóòñòâîâàëà è ñîäåðæàëà òîëüêî 
î÷åíü ìàëî÷èñëåííûå îñòàòêè ìåëêèõ ìëåêîïèòàþùèõ.

Ðàñêîïêè ïðîâîäèëèñü ïî ñòàíäàðòíûì ìåòîäèêàì 
[8, 9, 10]. Ðûõëûå îòëîæåíèÿ âñêðûâàëèñü óñëîâíûìè 
ãîðèçîíòàìè ìîùíîñòüþ íå áîëåå 10 ñì. Èçâëå÷åíèå 
êîñòíûõ îñòàòêîâ æèâîòíûõ ïðîèçâîäèëîñü ïðè ïîìîùè 
ðó÷íîé ïðîìûâêè âìåùàþùåé ïîðîäû íà ñèòàõ ñ ìèíè-
ìàëüíûì ðàçìåðîì ÿ÷åè 0.8 ìì. Ïîëó÷åííàÿ ñìåñü êî-
ñòåé è îáëîìêîâ ïîðîäû âûñóøèâàëàñü, è èç íåå âðó÷-
íóþ îòáèðàëèñü îñòàòêè ìëåêîïèòàþùèõ, ïòèö è ðûá, 
èç êîòîðûõ èäåíòèôèöèðîâàëèñü ïîêà òîëüêî êîðåííûå 
çóáû ãðûçóíîâ.

Âñåãî èç ñëîåâ 2 è 3 áûëî ïîëó÷åíî 4038 ùå÷íûõ çó-
áîâ ãðûçóíîâ, ïî êîòîðûì áûëè îïðåäåëåíû: ëåñíûå ïî-
ëåâêè (Myodes è Craseomys), êîïûòíûé è ñèáèðñêèé ëåì-
ìèíãè, óçêî÷åðåïíàÿ ïîëåâêà, âîäÿíàÿ ïîëåâêà, ïîëåâ-
êà-ýêîíîìêà, ïîëåâêà Ìèääåíäîðôà è òåìíàÿ ïîëåâ-
êà (òàáë. 1).

Äèàãíîñòèêà ìîðôîëîãè÷åñêè ñõîäíûõ âèäîâ, òà-
êèõ êàê ïîëåâêà Ìèääåíäîðôà/òåìíàÿ ïîëåâêà è ñè-
áèðñêèé ëåììèíã/ëåñíîé ëåììèíã, ïðîâîäèëàñü ïî ìå-
òîäèêå Í. Ã. Ñìèðíîâà ñ ñîàâòîðàìè [13]. Âèäîâàÿ ïðè-
íàäëåæíîñòü îñòàòêîâ óçêî÷åðåïíîé ïîëåâêè, ïîëåâêè 
Ìèääåíäîðôà, ïîëåâêè-ýêîíîìêè è òåìíîé ïîëåâêè 
îïðåäåëÿëàñü ïî ïåðâîìó íèæíåìó êîðåííîìó çóáó. Âñå 
îñòàëüíûå ìîëÿðû ãðóïïû ðîäîâ Microtus ðàñïðåäåëÿëèñü 
ïî âèäàì â ñîîòâåòñòâèè ñ ðàñïðåäåëåíèåì ïåðâûõ íèæ-
íèõ êîðåííûõ. Äàëåå âñå âñòðå÷åííûå âèäû áûëè ñãðóï-
ïèðîâàíû ïî çîíàëüíîé ïðèóðî÷åííîñòè, ò. ê. ïðåäïî-
÷èòàåìàÿ ïðèðîäíàÿ çîíà — âñåîáúåìëþùèé ïàðàìåòð, 
êîòîðûé âêëþ÷àåò â ñåáÿ è òèï ðàñòèòåëüíîñòè, è íåêî-
òîðûé ïåðå÷åíü âîçìîæíûõ êîðìîâ, è êëèìàòè÷åñêèå 
õàðàêòåðèñòèêè (òàáë. 1).

Ìåòîäèêè ìîðôîëîãè÷åñêèõ èññëåäîâàíèé ïðèâå-
äåíû â ïóáëèêàöèÿõ ïî ýâîëþöèè êîïûòíîãî ëåììèí-
ãà è óçêî÷åðåïíîé ïîëåâêè ãðûçóíîâ â ðåãèîíå [19, 20]. 
Äëÿ èññëåäîâàíèÿ ýâîëþöèîííûõ ìîðôîëîãè÷åñêèõ îñî-
áåííîñòåé ìîëÿðîâ êîïûòíîãî ëåììèíãà è óçêî÷åðåï-
íîé ïîëåâêè çóáû èç óñëîâíûõ ãîðèçîíòîâ îáúåäèíèëè 
â íåñêîëüêî ãðóïï, ÷òîáû ïîëó÷èòü äîñòàòî÷íîå êîëè-
÷åñòâî ìàòåðèàëà äëÿ àíàëèçà. Ó êîïûòíîãî ëåììèíãà 
èçó÷àëàñü ôîðìà ïåðâîãî è âòîðîãî êîðåííûõ çóáîâ ïî 
ìåòîäèêå, ïðåäëîæåííîé Í. Ã. Ñìèðíîâûì ñ ñîàâòîðà-
ìè [13] ñ íåáîëüøèìè èçìåíåíèÿìè [20]. Ïî ñòðîåíèþ 
Ì1 è Ì2 âûäåëÿëèñü òðè ìîðôîòèïà — simplicior, hense-

li è torquatus (ðèñ. 3), à äàëåå ïî ñîîòíîøåíèþ ýòèõ ìîð-
ôîòèïîâ âûáîðêè îòíîñèëèñü ê îäíîé èç ñòàäèé ðàçâè-
òèÿ çóáíîé ñèñòåìû, ñìåíÿþùèì äðóã äðóãà ïî ñòåïåíè 
ñëîæíîñòè — óìåíüøåíèþ äîëè «àðõàè÷íûõ» (simplicior), 
âîçðàñòàíèþ äîëè ïðîìåæóòî÷íûõ (henseli) è «ïðîäâè-
íóòûõ» (torquatus) ìîðôîòèïîâ. Âñå èçó÷åííûå âûáîð-
êè îòíîñèëèñü ê îäíîìó èç âèäîâ: Dicrostonyx simplicior, 

D. gulielmi èëè D. torquatus. Â ïðåäåëàõ êàæäîãî âèäà áû-
ëè âûäåëåíû ïî òðè ìîðôû, à êðîìå âèäîâ ðàçëè÷àëèñü 
ïðîìåæóòî÷íûå, ïåðåõîäíûå ôîðìû íåóêàçàííîãî òàê-
ñîíîìè÷åñêîãî ðàíãà [13].

Ó óçêî÷åðåïíîé ïîëåâêè èññëåäîâàëèñü ôîðìà ïå-
ðåäíåé íåïàðíîé ïåòëè (ïàðàêîíèäà) è îáùèå ðàçìåðû 
ïåðâîãî íèæíåãî êîðåííîãî çóáà [19]. Ýâîëþöèîííûé 
óðîâåíü ïîëåâîê îöåíèâàåòñÿ ïî ñîîòíîøåíèþ ìîðôî-
òèïîâ, ñî âðåìåíåì óâåëè÷èâàåòñÿ äîëÿ ïðîäâèíóòûõ, 
ñëîæíûõ çóáîâ (ãðåãàëîèäíî-ìèêðîòèäíûé è ìèêðîòèä-

íûé ìîðôîòèïû) è óìåíüøàåòñÿ îòíîñèòåëüíîå êîëè÷å-
ñòâî àðõàè÷íûõ, ïðîñòûõ ìîëÿðîâ (ãðåãàëîèäíûé ìîðôî-
òèï). Âíóòðè ãðåãàëîèäíî-ìèêðîòèäíîãî è ìèêðîòèäíî-
ãî ìîðôîòèïîâ âûäåëÿëèñü ìîðôîòèïè÷åñêèå êëàññû ïî 
ñòåïåíè âûðàæåííîñòè óãëà BRA4 (ðèñ. 3).

Ðåçóëüòàòû è èõ îáñóæäåíèå
Ôàóíèñòè÷åñêèé àíàëèç

Ïðè àíàëèçå äèíàìèêè âèäîâîãî ñîñòàâà è ýêîëî-
ãè÷åñêîé ñòðóêòóðû ðîäåíòèîôàóíû Ñòóäåíîãî çàìåò-
íà ñìåíà äâóõ êîìïëåêñîâ îñòàòêîâ, ñîïîñòàâëÿåìûõ ñ 
äâóìÿ ýòàïàìè ðàçâèòèÿ ôàóíû (ðèñ. 4). Ñàìûé äðåâíèé 
êîìïëåêñ íàéäåí â íèæíåé ÷àñòè ðàçðåçà — ñëîå 3 (1.0–
1.8 ì). Ïî âèäîâîìó ñîñòàâó è ýêîëîãè÷åñêîé ñòðóêòóðå 
ýòà àññîöèàöèÿ ñõîæà ñ ëîêàëüíîé ôàóíîé èç ðàñêîïà 
1984 ã. íàâåñà Ñòóäåíîãî — ñëîÿ 3 ïî äàííûì Â. À. Êî÷å-
âà [7] è ñëîåâ 4 è 5 ïî ìàòåðèàëàì Á. È. Ãóñëèöåðà ñ ñî-
àâòîðàìè [4] (òàáë. 1). Ôàóíà ïðåäñòàâëåíà ñèáèðñêèì 
ëåììèíãîì (69.3 %), ïîëåâêîé-ýêîíîìêîé (13.8 %), ëåñ-
íûìè ïîëåâêàìè (6 %), êîïûòíûì ëåììèíãîì (2.9 %), 
òåìíîé ïîëåâêîé (3.8 %), óçêî÷åðåïíîé ïîëåâêîé (2.3%), 
âîäÿíîé ïîëåâêîé (2.1 %), ïîëåâêîé Ìèääåíäîðôà (1 %). 
Òàêîé ñîñòàâ è ñòðóêòóðà ôàóíû, â êîòîðîé ðåçêî äîìè-
íèðóåò êðèîãèäðîôèëüíûé âèä  — ñèáèðñêèé ëåììèíã, 
ïðåäïî÷èòàþùèé óâëàæíåííûå òóíäðû ñ îáèëèåì ìõîâ, 
ñâèäåòåëüñòâóåò î ïðåîáëàäàíèè ëàíäøàôòîâ âëàæíîé 
ìîõîâîé òóíäðû, à ïðèñóòñòâèå ëåñíûõ ïîëåâîê ãîâî-
ðèò î íàëè÷èè ëåñíûõ îñòðîâêîâ èëè ãàëåðåéíûõ ëåñîâ 
â âåðõîâüÿõ Ïå÷îðû.

Ôàóíà ãðûçóíîâ èç ñëîÿ 2 (0.25–1.0 ì) íà 99 % ñî-
ñòîèò èç òóíäðîâûõ (êîïûòíûé è ñèáèðñêèé ëåììèí-
ãè) è ñòåïíûõ (óçêî÷åðåïíàÿ ïîëåâêà) âèäîâ. Âñòðå÷åíû 
åäèíè÷íûå çóáû ïîëåâêè-ýêîíîìêè è òåìíîé ïîëåâêè 
(âìåñòå ìåíåå 1 %). Îò îñíîâàíèÿ ñëîÿ ââåðõ ïî ðàçðåçó 
íàáëþäàåòñÿ çàìåòíîå èçìåíåíèå â ñîîòíîøåíèè îñòàò-
êîâ ïðåäñòàâëåííûõ âèäîâ (ñíèçó ââåðõ): äîëÿ êîïûòíî-
ãî ëåììèíãà óâåëè÷èëàñü ñ 51.9 äî 70.3 %, â òî âðåìÿ êàê 
äîëÿ ñèáèðñêîãî ëåììèíãà, íàîáîðîò, óìåíüøèëàñü ñ 
26.9 äî 9.9 %. Äîëÿ îñòàòêîâ çóáîâ óçêî÷åðåïíîé ïîëåâ-
êè îñòàåòñÿ çíà÷èòåëüíîé (20.9–18.8 %). Ïîäîáíûå èç-
ìåíåíèÿ â ñîñòàâå è ñòðóêòóðå íàáëþäàþòñÿ ó èñêîïà-
åìûõ ôàóí èç ðàñêîïà 1984 ã íàâåñà Ñòóäåíîãî: ñëîå 2 
ïî äàííûì Â. À. Êî÷åâà [7] è ñëîÿõ 2 è 3 ïî ìàòåðèàëàì 
Á. È. Ãóñëèöåðà ñ ñîàâòîðàìè [4] (òàáë. 1).

Ôàóíà âåðõíåé ÷àñòè ñëîÿ 2 (0.25–0.6 ì) ïî ñâî-
åìó ñîñòàâó è ñòðóêòóðå ñõîæà ñ ôàóíîé èç áóðîãî ñó-
ãëèíêà Á Ìåäâåæüåé ïåùåðû, êîòîðàÿ ðàñïîëîæåíà â 
200 ì îò Ñòóäåíîãî, è äàòèðóåòñÿ ìàêñèìàëüíîé õîëîä-
íîé ñòàäèåé ïîçäíåãî âàëäàÿ — 17960 ± 200 (ËÅ-3059) 
è 16130 ± 150(ËÅ-3060) [3]. Çäåñü íà êîïûòíîãî ëåì-
ìèíãà ïðèõîäèòñÿ 73.9 %, íà óçêî÷åðåïíóþ ïîëåâêó — 
13.7 %, íà ñèáèðñêîãî ëåììèíãà — 10.4 %, íà ïîëåâêó 
Ìèääåíäîðôà — 0.3 % è íà ëåñíûå âèäû — ìåíåå 2 % 
(òàáë. 1). Êà÷åñòâåííûå è êîëè÷åñòâåííûå õàðàêòåðè-



Ñë. 21 Ñë. 21 Ñë. 31 Ñë. 22 Ñë. 22 Ñë. 32 Ñë. 23 Ñë. 33 Ñë. 43 Ñë. 53 Áóðûé 
ñóã. Á

Brown 
loam

Áèîì*

Biome

0.25–0.6 0.6–1.0 1.0–1.8 1.4–2.4 2.4–3.6 3.6–5.1 1.2–2.3 2.3–3.4 3.4–4 4–4.4 ñ ò ë è

Ëåñíûå ïîëåâêè Myodes è Craseomys
Redbacked voles Myodes and Craseomys

– – 6 åä åä åä – åä åä åä 0.8 – – + -

Êîïûòíûé ëåììèíã Dicrostonyx gulielmi
Collared lemming

70.3 51.9 2.9 78.7 54 9.1 63 42 10.8 7 73.9 – + – -

Ñèáèðñêèé ëåììèíã Lemmus sibiricus
Siberian lemming

9.9 26.9 69.3 15.7 41.5 88.4 16 30 65 82 10.4 – + – -

Âîäÿíàÿ ïîëåâêà Arvicola amphibius
Water vole

– – 2.1 – – – – – – – +

Òåìíàÿ ïîëåâêà Microtus agrestis
Field vole

0.1 – 3.8 åä – – 3.2 – – + -

Óçêî÷åðåïíàÿ ïîëåâêà Lasiopodomys gregalis
Narrow-headed vole

18.8 20.9 1 5.3 3.5 1.4 15 >20 12 1.5 13.7 + + – -

Ïîëåâêà Ìèääåíäîðôà Alexandromys middendorffii
Middendorff vole

– – 1 – – 0.1 – 2 3 1.5 0.3 – + – -

Ïîëåâêà-ýêîíîìêà Alexandromys oeconomus
Tundra vole

0.9 0.3 13.8 åä 0.8 1 6 4.5 6 8 0 – – – +

Âñåãî / Total 2339 1039 660 6506 1229 767 7978 1572 319 377 197îñ

Ñëîè è ãëóáèíà âçÿòèÿ îáðàçöà, ì

Beds and depth of sampling, m

Âèä 

Species

Òàáëèöà 1. Êîëè÷åñòâî ùå÷íûõ çóáîâ ãðûçóíîâ è èõ ñîîòíîøåíèå (%) èç îòëîæåíèé íàâåñà Ñòóäåíîãî è Ìåäâåæüåé ïåùåðû

Table 1. The number of rodent teeth and their ratio (%) from the sediments of Studyony locality and Medvezhya cave

*Áèîì: ñ — ñòåïü, ò — òóíäðà, ë — ëåñ, è — èíòðàçîíàëüíûå, 1 — ñîáñòâåííûå äàííûå, 2 — ïî Â. À. Êî÷åâó [4], 3 — ïî Á. È. Ãóñëèöåðó è äð. [7]. Äëÿ áóðîãî ñóãëèíêà Ìåäâåæüåé ïåùåðû 
ïðèâîäèòñÿ îáùåå êîëè÷åñòâî îñîáåé [14].

* Biome: ñ — steppe, ò — tundra, ë — forest, and è — intrazonal, 1 — our data, 2 — according to V. A. Kochev [4], 3 — according to  B. I. Guslitser at al. [7]. For the brown loam of Medvezhya cave 
the total number of individuals is given [14].
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ñòèêè êîìïëåêñîâ ñðàâíèâàåìûõ ìåñòîíàõîæäåíèé ñõî-
æè. Â îáîèõ ñëó÷àÿõ îñòàòêè êîïûòíûõ ëåììèíãîâ ðåçêî 
äîìèíèðóþò, íà âòîðîì ìåñòå ïî êîëè÷åñòâó îñòàòêîâ íà-
õîäèòñÿ óçêî÷åðåïíàÿ ïîëåâêà. Âûñîêàÿ äîëÿ îáèòàòåëåé 
ñóõèõ òóíäð óêàçûâàåò íà áîëåå õîëîäíûé è ñóõîé êëèìàò 
â âåðõîâüÿõ Ïå÷îðû âî âðåìÿ ôîðìèðîâàíèÿ ýòèõ ñëîåâ 
ïî ñðàâíåíèþ ñ óñëîâèÿìè ôîðìèðîâàíèÿ íèæåëåæàùå-
ãî ñëîÿ 3 íàâåñà Ñòóäåíîãî, ãäå 69.3 % îñòàòêîâ ïðèíàä-
ëåæàò ñèáèðñêîìó ëåììèíãó — îáèòàòåëþ çàáîëî÷åííûõ 
òóíäð. Ôàóíà ãðûçóíîâ èç íèæíåé ÷àñòè ñëîÿ 2 (0.6–1.0 ì) 
äåìîíñòðèðóåò ïåðåõîäíóþ ôàçó îò óìåðåííî õîëîäíûõ 
óñëîâèé ê áîëåå ñóðîâûì — õîëîäíûì è àðèäíûì.

Ïðè âîçðàñòíîé èíòåðïðåòàöèè ðàçðåçà îòëîæå-
íèé íàâåñà Ñòóäåíîãî Á. È. Ãóñëèöåð ñ êîëëåãàìè [4]
è Â. À. Êî÷åâ [7] ïðèäåðæèâàëèñü òî÷êè çðåíèÿ, ñîãëàñ-
íî êîòîðîé âåðõíÿÿ ÷àñòü ðàçðåçà (ñëîé 2 â íàøåì îïè-
ñàíèè) èìååò ñðåäíåâàëäàéñêèé âîçðàñò è ÿâëÿåòñÿ îä-
íîâîçðàñòíîé ñ áóðûì ñóãëèíêîì Ìåäâåæüåé ïåùå-
ðû íà îñíîâàíèè áëèçîñòè çíà÷åíèé ÏÝÓ (ïîêàçàòåëÿ 
ýâîëþöèîííîãî óðîâíÿ) êîïûòíûõ ëåììèíãîâ. Âîçðàñò 
íèæíåé ÷àñòè ðàçðåçà Ñòóäåíîãî (ñëîé 3 â ðàñêîïêàõ 
2016 ã.) ïðèíèìàëñÿ êàê ðàííåâàëäàéñêèé. Â äàëüíåéøåì
Í. Ã. Ñìèð íîâûì [14] áûëî ïîêàçàíî, ÷òî ðàäèîóãëåðîä-
íûå äàòèðîâêè îòëîæåíèé Ìåäâåæüåé ïåùåðû õîðîøî 
ñîïîñòàâëÿþòñÿ ñ îñîáåííîñòÿìè ôàóíû, êëèìàòà è ëàí-
äøàôòîâ. Ïî åãî ìíåíèþ, âîçðàñò âåðõíèõ ãîðèçîíòîâ 
íàâåñà Ñòóäåíîãî (ñëîé 2 ðàçðåçà 2016 ã.), ãäå ïðåîáëà-
äàþò îñòàòêè êîïûòíîãî ëåììèíãà, — ïîñëåäíèé ëåäíè-
êîâûé ìàêñèìóì, à íèæíÿÿ ÷àñòü ðàçðåçà (ñëîé 3 ðàçðå-
çà 2016 ã.) ñ îáèëèåì îñòàòêîâ ñèáèðñêîãî ëåììèíãà îò-
ëàãàëàñü â êîíöå ðàííåãî — ñðåäíåì âàëäàå. 

Îòíîñèòåëüíî íåäàâíî ïîÿâèëèñü äàííûå, ïîçâîëÿ-
þùèå íàìíîãî òî÷íåå îöåíèâàòü âîçðàñò îòëîæåíèé íà-

âåñà Ñòóäåíîãî. Òàê, áûëè îïóáëèêîâàíû ïÿòü ðàäèîó-
ãëåðîäíûõ äàòèðîâîê îñòàòêîâ êîïûòíîãî ëåììèíãà èç 
îòëîæåíèé Ñòóäåíîãî [18], âàðüèðóþùèå îò (22 380±170) 
ëåò (OxA-30034) äî (24 790±220) ëåò (OxA-30032), êà-
ëèáðîâàííûå çíà÷åíèÿ êîòîðûõ íàõîäÿòñÿ â äèàïàçîíå 
26 430–29 070 ëåò. Êðîìå òîãî, åñòü òàêæå îöåíêè àáñî-
ëþòíîãî âîçðàñòà êîñòíûõ îñòàòêîâ ñèáèðñêîãî ëåììèí-
ãà èç Ñòóäåíîãî — 30–35 òûñ. ëåò, êîòîðûå ïîëó÷åíû ïî 
ñòåïåíè ðàñõîæäåíèÿ ãåíåòè÷åñêèõ ëèíèé â ïðîãðàììå 
BEAST [16]. Õîòÿ àâòîðû äàííûõ èññëåäîâàíèé íå ïðè-
âîäÿò èíôîðìàöèè î òåõ ÷àñòÿõ ðàçðåçà îòëîæåíèé íà-
âåñà Ñòóäåíîãî, îòêóäà áûëè âçÿòû îáðàçöû, ìû ïðåä-
ïîëàãàåì, ÷òî îáðàçöû êîïûòíîãî ëåììèíãà äëÿ äàòè-
ðîâàíèÿ áûëè âçÿòû èç îòëîæåíèé âåðõíåé ÷àñòè (ñëîé 
2 ðàñêîïîê 2016 ã.), à ñèáèðñêîãî ëåììèíãà — èç îñàä-
êîâ íèæíåé ÷àñòè ðàçðåçà (ñëîé 3 ðàñêîïîê 2016 ã.). Ýòî 
ïðåäïîëîæåíèå îñíîâûâàåòñÿ íà òîì, ÷òî îáðàçöû, âå-
ðîÿòíåå âñåãî, îòáèðàëèñü èç òåõ îòëîæåíèé, â êîòîðûõ 
äàííûå âèäû ðåçêî ïðåîáëàäàþò: â ñëîå 2 äîìèíèðóþò 
îñòàòêè êîïûòíîãî, à â ñëîå 3 — ñèáèðñêîãî ëåììèíãà. 
Òàêèì îáðàçîì, ôàóíà ñ ïðåîáëàäàíèåì ñèáèðñêîãî ëåì-
ìèíãà, ñêîðåå âñåãî, äàòèðóåòñÿ êîíöîì áûçîâñêîãî èí-
òåðñòàäèàëà, à ñîîáùåñòâà ñ äîìèíèðîâàíèåì êîïûòíîãî 
ëåììèíãà — ïîñëåäíèì ëåäíèêîâûì ìàêñèìóìîì, êàê è 
ïðåäïîëàãàëîñü Í. Ã. Ñìèðíîâûì [14]. Â öåëîì îöåíêè 
âîçðàñòà ãîðèçîíòîâ íàâåñà Ñòóäåíîãî íàõîäÿòñÿ â ñîîò-
âåòñòâèè ñ ðåêîíñòðóêöèÿìè ðàñòèòåëüíûõ àññîöèàöèé 
Âîñòî÷íîé Åâðîïû [1, 2, 5, 6, 11] è ñîîáùåñòâ ãðûçóíîâ.

Êëèìàò ñðåäíåâàëäàéñêîãî èíòåñòàäèàëà áûë çíà-
÷èòåëüíî õîëîäíåå êëèìàòà «íîðìàëüíûõ» ìåæëåäíè-
êîâèé, íàïðèìåð ñóëèíñêîãî (ìèêóëèíñêîãî). Äëÿ åâ-
ðîïåéñêîé ÷àñòè Ðîññèè â áûçîâñêîå (ñðåäíåâàëäàé-
ñêîå) âðåìÿ âûäåëÿþò íåñêîëüêî ôàç èçìåíåíèÿ ðàñòè-

Ðèñ. 3. Ìîðôîòèïû ìîëÿðîâ êîïûòíûõ ëåììèíãîâ (à) è óçêî÷åðåïíîé ïîëåâêè (b). Äëÿ óçêî÷åðåïíîé ïîëåâêè ïîêàçàíà ñõåìà 
èçìåðåíèÿ óãëà BRA4 íà àíòåðîêîíèäå (AC) m1 [13]. BRA — buccal re-entrant angle, AC — anterior cap [17]

Fig. 3. Morphotypes of molars of collared lemming (a) and narrow-headed vole (b). For the narrow-headed vole, a scheme for measuring 
BRA4 angle of the m1 anteroconide (AC) is shown [13]. BRA — buccal re-entrant angle, AC — anterior cap [17]
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òåëüíîñòè. Íà ñåâåðî-çàïàäå è ñåâåðî-âîñòîêå â ïåðèîäû 
ïîòåïëåíèÿ îòìå÷àåòñÿ ðàçâèòèå åëîâî-áåðåçîâûõ, åëî-
âî-ñîñíîâûõ è áåðåçîâûõ ëåñíûõ ôîðìàöèé ñ ó÷àñòèåì 
øèðîêîëèñòâåííûõ ïîðîä, à õîëîäíûå ïåðèîäû õàðàê-
òåðèçóþòñÿ ðàçâèòèåì áåðåçîâûõ ðåäêîëåñèé ñ ýëåìåí-
òàìè êñåðîôèòíîé ïåðèãëÿöèàëüíîé ôëîðû. Â ñåâåðî-
âîñòî÷íîé ÷àñòè íàðÿäó ñ êñåðîôèòíûìè ñîîáùåñòâàìè 
îòìå÷àåòñÿ áîëüøîå ðàñïðîñòðàíåíèå áîëîòíî-òóíäðî-
âûõ ôîðìàöèé, êîòîðûå íà ñåâåðî-çàïàäå îòìå÷àþòñÿ 
òîëüêî â çàâåðøàþùåé ñòàäèè ñðåäíåâàëäàéñêîãî èí-
òåðñòàäèàëà. Òàêæå äëÿ ñåâåðî-âîñòîêà îòìå÷àåòñÿ îò-
ñóòñòâèå êëèìàòè÷åñêèõ îïòèìóìîâ, êîòîðûå çàôèêñè-
ðîâàíû â ñåâåðî-çàïàäíîé ÷àñòè [1, 5].

Ìàòåðèàëîâ äëÿ õàðàêòåðèñòèêè êëèìàòà è ðàñòè-
òåëüíîñòè äëÿ âðåìåíè ìàêñèìàëüíîãî ðàçâèòèÿ ïîñëåä-
íåãî îëåäåíåíèÿ â ðåãèîíå î÷åíü ìàëî. Ïî íåìíîãî÷è-
ñëåííûì ïàëèíîëîãè÷åñêèì äàííûì, â ýïîõó ìàêñè-
ìàëüíîãî ðàñïðîñòðàíåíèÿ ìàòåðèêîâûõ ëüäîâ ïåðè-
ãëÿöèàëüíî-òóíäðîâûé òèï ðàñòèòåëüíîñòè â ñî÷åòàíèè 
ñî ñòåïíûìè àññîöèàöèÿìè îõâàòûâàë ñåâåðî-âîñòîê 
Âîñòî÷íî-Åâðîïåéñêîé ðàâíèíû. Ïî îáúåäèíåííûì ïà-
ëåîáèîëîãè÷åñêèì äàííûì (òåðèîëîãè÷åñêèì è ôëîðè-
ñòè÷åñêèì), äëÿ ðåãèîíà â ïîñëåäíåì ëåäíèêîâîì ìàê-
ñèìóìå ðåêîíñòðóèðóþòñÿ êóñòàðíèêîâàÿ òóíäðà è ïåðå-
ãëÿöèàëüíàÿ òóíäðîëåñîñòåïü [2, 6, 11]. Ôàóíèñòè÷åñêèå 
ìàòåðèàëû ïðîèñõîäÿò èç ëîêàëüíûõ ôàóí Ïûìâàøîðà, 
à òàêæå Ñòóäåíîé è Ìåäâåæüåé ïåùåð, â êîòîðûõ ðåçêî 
ïðåîáëàäàåò îäèí âèä ìåëêèõ ìëåêîïèòàþùèõ, îáëà-
äàþùèé ñàìûìè âûðàæåííûìè àäàïòàöèÿìè ê ìàêñè-
ìàëüíî õîëîäíîìó è çàñóøëèâîìó êëèìàòó, — êîïûò-
íûé ëåììèíã. Ïðè îòñóòñòâèè ïàëåîáîòàíè÷åñêèõ è òå-
ðèîëîãè÷åñêèõ äàííûõ äëÿ îïèñàíèÿ êëèìàòà ïîñëåäíå-
ãî ëåäíèêîâîãî ìàêñèìóìà èññëåäîâàòåëÿìè â îñíîâíîì 
èñïîëüçîâàëèñü ãåîëîãè÷åñêèå ìàòåðèàëû. Ãëàâíûì ãåî-

ëîãè÷åñêèì ñâèäåòåëüñòâîì ñóðîâîñòè êëèìàòà â ýòî âðå-
ìÿ ÿâëÿåòñÿ íàëè÷èå ýîëîâûõ ïåðèãëÿöèàëüíûõ îòëîæå-
íèé â ïîêðîâíîé ôîðìàöèè ïëåéñòîöåíà [15]. 

Ñëåäóåò îòìåòèòü, ÷òî øèðîòíàÿ çîíàëüíîñòü ðà-
ñòèòåëüíîñòè è ëàíäøàôòîâ áûëà â çíà÷èòåëüíîé ñòå-
ïåíè èñêàæåíà íàëè÷èåì íà çàïàäå îáøèðíîãî ñêàíäè-
íàâñêîãî ëåäíèêîâîãî ùèòà, âäîëü âîñòî÷íîãî êðàÿ êî-
òîðîãî ïðèðîäíûå çîíû ïðîòÿãèâàëèñü ñ þãî-çàïàäà íà 
ñåâåðî-âîñòîê [6, 11].

Îñîáåííîñòè ìîðôîëîãèè êîïûòíîãî ëåììèíãà

è óçêî÷åðåïíîé ïîëåâêè

Êîïûòíûå ëåììèíãè èç ñëîÿ 2 (0.25–1.0 ì) íàâå-
ñà Ñòóäåíîãî, ïðåäïîëîæèòåëüíî äàòèðóåìûå ïîñëåä-
íèì ëåäíèêîâûì ìàêñèìóìîì, îòíîñÿòñÿ ê îäíîé ñòà-
äèè ðàçâèòèÿ çóáíîé ñèñòåìû, ïðåäñòàâëåííîé ìîðôîé 3 
D. gulielmi. Âûáîðêè çóáîâ èç îòäåëüíûõ óñëîâíûõ ãîðè-
çîíòîâ âíóòðè ñëîÿ 2 íå ïîêàçûâàþò ðàçëè÷èé â ìîðôî-
ëîãèè (ðèñ. 5). Äëÿ ýòîé ìîðôû õàðàêòåðíî ïðåîáëàäà-
íèå ìîëÿðîâ ìîðôîòèïà henseli, íà âòîðîì ìåñòå — tor-
quatus, à íà òðåòüåì — simplicior íà îáîèõ çóáàõ (ðèñ. 5). 
Æèâîòíûå, îòíîñÿùèåñÿ ê ýòîé ýâîëþöèîííîé ñòàäèè, 
îáèòàëè â ðåãèîíå ïðèìåðíî îò 30 äî 11 êàëåíäàðíûõ 
òûñ. ëåò íàçàä, ò. å. îò êîíöà áûçîâñêîãî âðåìåíè äî íà-
÷àëà ãîëîöåíà [20]. Ê ýòîé æå ñòàäèè îòíîñÿòñÿ ëåììèí-
ãè èç òàêèõ ìåñòîíàõîæäåíèé, êàê Ïèæìà-1, Ùóãåð-4 
(ñëîè 1 è 2), Óíüèíñêàÿ ïåùåðà, Ñåð÷åéþ-6, Ðÿáîâî è 
Íèæíèé Äâîéíèê [20]. 

Èçìåí÷èâîñòü ðàçìåðíûõ è ìîðôîòèïè÷åñêèõ õà-
ðàêòåðèñòèê ïåðâîãî íèæíåãî êîðåííîãî çóáà óçêî÷å-
ðåïíîé ïîëåâêè èç îòëîæåíèé Ñòóäåíîãî ïî îòäåëüíûì 
óñëîâíûì ãîðèçîíòàì ñðàâíèòåëüíî íèçêàÿ (òàáë. 2 è 3). 
Óçêî÷åðåïíûå ïîëåâêè èç íàâåñà Ñòóäåíîãî ïî ìîðôî-
ëîãèè m1 ñõîæè ñ äðóãèìè ïîçäíåíåîïëåéñòîöåíîâûìè 
ïîëåâêàìè ðåãèîíà [19]. Îòëè÷èòåëüíûìè ÷åðòàìè èõ ÿâ-

Ðèñ. 4. Ñîîòíîøåíèå îñòàòêîâ âèäîâ ãðûçóíîâ ïî ðàçðåçó 
ðûõëûõ îòëîæåíèé íàâåñà Ñòóäåíîãî. Óñëîâíûå îáîçíà-
÷åíèÿ: 1 — ãëûáû è ùåáåíü èçâåñòíÿêà, 2 — ãëèíà, 3 — 
ïåñîê, 4 — êîñòè ïîëåâîê, 5 — êîñòè êðóïíûõ ìëåêîïè-
òàþùèõ, 6 — êîïûòíûé ëåììèíã, 7 — ñèáèðñêèé ëåì-
ìèíã, 8 — óçêî÷åðåïíàÿ ïîëåâêà, 9 — âîäÿíàÿ ïîëåâêà,
10 — òåìíàÿ (ïàøåííàÿ) ïîëåâêà, 11 — ëåñíûå 
ïîëåâêè,12 — ïîëåâêà Ìèääåíäîðôà, 13 — ïîëåâêà-
ýêîíîìêà

Fig. 4. The ratio of rodent species remains from sediments of 
Studyony section. Symbols: 1 — blocks and rubbles of lime-
stone, 2 — clay, 3 — sand, 4 — bones of voles, 5 –bones of 
large mammals, 6 — collared lemming, 7 — Siberian lem-
ming, 8 — narrow-headed vole, 9 — water vole, 10 — field 
vole, 11 — red-backed voles, 12 — Middendorff’s vole,
13 — tundra vole
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ëÿþòñÿ îòíîñèòåëüíî ìåëêèå çóáû ñî ñðàâíèòåëüíî àð-
õàè÷íîé ôîðìîé æåâàòåëüíîé ïîâåðõíîñòè: ñðåäè ìîëÿ-
ðîâ ïðåîáëàäàþò ýêçåìïëÿðû ãðåãàëîèäíî-ìèêðîòèäíîãî 
ìîðôîòèïà, à äîëÿ ìîëÿðîâ ìèêðîòèäíîé ìîðôû çàìåò-
íî ìåíüøå, õîòÿ ðàçìàõ èçìåí÷èâîñòè ýòèõ ïàðàìåòðîâ 
êàê â ñîâðåìåííûõ, òàê è â ïîçäíåïëåéñòîöåíîâûõ âû-
áîðêàõ î÷åíü âåëèê [19]. Ñðåäíèå ðàçìåðû m1 ñîâðåìåí-
íûõ óçêî÷åðåïíûõ ïîëåâîê òðåõ âûáîðîê ñ ñåâåðî-âîñòî-
êà åâðîïåéñêîé ÷àñòè Ðîññèè: äëèíà — îò 2.64 äî 2.68 ìì, 
øèðèíà — îò 1.0 äî 1.02 ìì, à ñðåäíèå ðàçìåðû ïîçäíå-
ïëåéñòîöåíîâûõ âàðüèðóþò îò 2.52 äî 2.81 ìì â äëèíó è 
îò 0.9 äî 1.0 ìì â øèðèíó. Â òðåõ âûáîðêàõ ñîâðåìåííûõ 
ïîëåâîê èç ïðèóðàëüñêèõ òóíäð — ðð. Àäçüâà, Øàïêèíà 
è õð. Ïàé-Õîé — äîëÿ çóáîâ ìèêðîòèäíîãî ìîðôîòèïà 
ñîñòàâëÿåò 48.3, 33.2 è 59.9 % ñîîòâåòñòâåííî, à ó ïîçä-
íåïëåéñòîöåíîâûõ ïîëåâîê Òèìàíî-Ñåâåðîóðàëüñêîãî 
ðåãèîíà âàðüèðóåò îò 26 äî 51.3 % [19]. 

Çàêëþ÷åíèå

Èç îòëîæåíèé íàâåñà Ñòóäåíîãî ïîëó÷åíî äâà ðàç-
íîâîçðàñòíûõ êîìïëåêñà îñòàòêîâ ãðûçóíîâ. Îíè ïðåä-
ñòàâëåíû òóíäðîâûìè âèäàìè, ïðåäïî÷èòàþùèìè ðàç-
íûå óñëîâèÿ îáèòàíèÿ, ÷òî ñâèäåòåëüñòâóåò î äâóõ ôàçàõ 
èñòîðèè ôàóíû, ïðè êîòîðûõ êëèìàòè÷åñêèå óñëîâèÿ â 
ðàéîíå èññëåäîâàíèé ñóùåñòâåííî ðàçëè÷àëèñü. Áîëåå 
äðåâíèé êîìïëåêñ ïðîèñõîäèò èç íèæíåé ÷àñòè ðàçðåçà 

(ñëîé 3) è ïðåäñòàâëåí ñîîáùåñòâîì ñ ðåçêèì äîìèíè-
ðîâàíèåì ñèáèðñêîãî ëåììèíãà (69 %), à òàêæå çàìåò-
íûì ó÷àñòèåì ëåñíûõ (10 %) è èíòðàçîíàëüíûõ (16 %) 
âèäîâ. Ïðåîáëàäàíèå êðèîãèäðîôèëüíîãî âèäà — ñè-
áèðñêîãî ëåììèíãà, ïðåäïî÷èòàþùåãî óâëàæíåííûå 
òóíäðû ñ îáèëèåì ìõîâ, — ñâèäåòåëüñòâóåò î ðàçâèòèè 
ëàíäøàôòîâ âëàæíîé ìîõîâîé òóíäðû, à ïðèñóòñòâèå 
ëåñíûõ ïîëåâîê óêàçûâàåò íà íàëè÷èå ëåñíîé ðàñòè-
òåëüíîñòè â âåðõîâüÿõ Ïå÷îðû. Ôàóíà èç ñëîÿ 3 ïðåä-
ïîëîæèòåëüíî äàòèðóåòñÿ êîíöîì áûçîâñêîãî (ñðåä-
íåâàëäàéñêîãî) èíòåðñòàäèàëà, è ýòî ñàìûé äðåâíèé 
êîìïëåêñ îñòàòêîâ ìèêðîòåðèîôàóíû ïåùåðíîãî òèïà 
â Òèìàíî-Ñåâåðîóðàëüñêîì ðåãèîíå.

Ôàóíèñòè÷åñêàÿ àññîöèàöèÿ èç ñðåäíåé ÷àñòè ðàç-
ðåçà (ñëîé 2) õàðàêòåðèçóåò, ïî íàøåìó ìíåíèþ, ôàóíó 
ìàêñèìóìà ïîñëåäíåãî îëåäåíåíèÿ. Îíà ïðåäñòàâëåíà 
ñâîåîáðàçíûìè ñîîáùåñòâàìè, íà 99 % ñîñòîÿâøèìè 
èç òóíäðîâûõ âèäîâ, áîëüøàÿ ÷àñòü êîòîðûõ — îñòàòêè 
êîïûòíîãî ëåììèíãà (70 %) — ýêñòðåìàëüíî êðèîêñåðî-
ôèëüíîãî âèäà, à òàêæå óçêî÷åðåïíîé ïîëåâêè (19 %) — 
âèäà, ïðåäïî÷èòàþùåãî õîëîäíûå è ñóõèå óñëîâèÿ ñïå-
öèôè÷åñêîãî ïëåéñòîöåíîâîãî áèîìà — òóíäðîñòåïè, à 
íà äîëþ ñèáèðñêîãî ëåììèíãà ïðèõîäèòñÿ òîëüêî 10 %. 

Ïî ýâîëþöèîííîìó óðîâíþ ðàçâèòèÿ çóáíîé ñèñòå-
ìû êîïûòíûé ëåììèíã èç ñðåäíåé ÷àñòè ðàçðåçà ïðåä-
ñòàâëåí ìîðôîé 3 Dicrostonyx gulielmi. Æèâîòíûå, íàõî-

Ðèñ. 5. Ñîîòíîøåíèå ìîðôîòèïîâ Ì1 è Ì2 ó êîïûòíûõ ëåììèíãîâ èç îòëîæåíèé íàâåñà Ñòóäåíîãî. Áåëûì öâåòîì ïîêàçàí 
ìîðôîòèï simplicior, ñåðûì — henseli, ÷åðíûì — torquatus 

Fig. 5. The ratio of morphotypes M1 and M2 in collared lemmings from the sediments of Studyony. White color shows the morphotype 
simplicior, gray — henseli, black — torquatus

Ãëóáèíà, ñì
Depth, cm

N

Ìîðôîòèïû / Morphotypes

ãðåãàëîèä. / gregaloid.
0°

ãðåã.-ìèêðîòèä. / greg.-microtid.
5–20°

ìèêðîòèä. / microtid.
≥25°

25–40 23 21.7 56.5 21.7

40–48 45 13.3 53.4 13.3

48–65 35 14.3 48.6 37.1

65–120 23 4.3 73.9 21.7

Òàáëèöà 2. Âñòðå÷àåìîñòü ìîðôîòèïîâ (%) m1 L. gregalis èç íàâåñà Ñòóäåíîãî

Table 2. Frequencies of m1 morphotypes (%) of L. gregalis from Studyony locality

Ãëóáèíà, ñì
Depth, cm

Äëèíà / Length Øèðèíà / Width

N
ìèí
min

ñðåäí
average

ìàêñ 
max

D N
ìèí
min

ñðåäí
average

ìàêñ 
max

D

25–40 14 2.37 2.58 2.75 0.012 16 0.83 0.95 1.04 0.0033
40–48 36 2.34 2.61 3.07 0.027 42 0.87 0.98 1.08 0.0028
48–65 25 2.31 2.63 3.13 0.047 27 0.87 0.98 1.05 0.0019

65–120 13 2.23 2.53 2.71 0.019 16 0.81 0.93 1.02 0.0026

Òàáëèöà 3. Ðàçìåðû ïåðâûõ íèæíèõ ìîëÿðîâ óçêî÷åðåïíûõ ïîëåâîê èç íàâåñà Ñòóäåíîãî

Table 3. Dimensions of the first lower molars of narrow-headed voles from Studyony locality
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äÿùèåñÿ íà ýòîé ñòàäèè ðàçâèòèÿ, îáèòàëè íà ñåâåðî-
âîñòîêå åâðîïåéñêîé ÷àñòè Ðîññèè ïðèìåðíî îò 30 äî 11 
êàëåíäàðíûõ òûñ. ëåò íàçàä îò êîíöà áûçîâñêîãî âðåìå-
íè äî íà÷àëà ãîëîöåíà. Óçêî÷åðåïíûå ïîëåâêè èç ñëîÿ 2 
Ñòóäåíîãî ïðåäñòàâëåíû ïîïóëÿöèåé ñ ìåëêèìè ïåðâû-
ìè íèæíèìè ìîëÿðàìè è óñðåäíåííûìè ìîðôîòèïè÷å-
ñêèìè õàðàêòåðèñòèêàìè.

Ðàáîòà âûïîëíåíà â ðàìêàõ òåìû ÍÈÐ «Áèîãåîëî-

ãè÷åñêèå ñîáûòèÿ è ñòðàòèãðàôèÿ ôà íåðîçîÿ ñóáàðêòè÷å-

ñêîé çîíû Áàðåíöåâîìîðñêîãî ðåãèîíà, Òèìàíà è çàïàäíî-

ãî ñêëîíà Óðàëà» ÃÐ ¹ AAAA-A17-117121140081-7 è ïðî-

åêòà Ïðåçèäèóìà ÓðÎ ÐÀÍ ¹ 18-5-5-50.
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Õðîíèêà, ñîáûòèÿ, ôàêòû • Chronicle, events, facts

ÑÅÌÈÄÀËÜÅ, ÑÅÌÈÐÅ×ÜÅ È ÑÅÌÈÖÂÅÒÜÅ ÌÎÍÃÎËÈÈ...

THE SEMIDALYE, SEMIRECHYE AND SEMITSVETIE OF MONGOLIA...

Ìîíãîëüñêàÿ ãåîëîãè÷åñêàÿ ýêñïåäèöèÿ ñîñòîÿëàñü 

ñ 5 ïî 27 àâãóñòà 2019 ãîäà â ðàìêàõ ãðàíòà Ðîññèéñêîãî 

íàó÷íîãî ôîíäà íà ïðîâåäåíèå ôóíäàìåíòàëüíûõ è ïîèñ-

êîâûõ íàó÷íûõ èññëåäîâàíèé ¹ 18-17-00240 «Ìàãìàòèçì 

Àçèè â ïåðèîä ñ 500–400 ìëí ëåò íàçàä è åãî ñâÿçü ñ êëèìà-

òè÷åñêèìè êðèçèñàìè, âêëþ÷àÿ ìàññîâîå âûìèðàíèå áèîëî-

ãè÷åñêèõ âèäîâ â êîíöå îðäîâèêñêîãî ïåðèîäà».

Âîçìîæíîñòü ðàáîòàòü â ñîñòàâå ýêñïåäèöèè ïîÿâè-

ëàñü áëàãîäàðÿ È. Ô. Ãåðòíåðó, Ï. À. Òèøèíó è íàó÷íî-

ìó ðóêîâîäèòåëþ ýêñïåäèöèè Ýðíñòó Ðè÷àðäó Ýâåðåòòó 

(ÒÃÓ, Òîìñê). Â ñîñòàâ êîìïëåêñíîé ýêñïåäèöèè âîøëè: 

Ðîìàí Øåëåïàåâ, Àíäðåé Âèøíåâñêèé (ÈÃÌ ÑÎ ÐÀÍ,

ã. Íîâîñèáèðñê), Àëåêñåé Ñåìèðÿêîâ, Êóíäóç Êóðóìøè-

åâà (ÍÈ ÒÃÓ, Òîìñê), Îêñàíà Óäîðàòèíà (ÈÃ ÔÈÖ Êîìè 

ÍÖ ÓðÎ ÐÀÍ, Ñûêòûâêàð).

Èññëåäîâàëèñü ùåëî÷íûå ìàññèâû Ïðèõóáñóãóëüÿ 

(Ñåâåðíàÿ Ìîíãîëèÿ): Áàðóíìàíõàíñêèé, Îâåðìàðà-

àòãîëüñêèé, Áîëòûñèíãîëüñêèé, Äîäòàìãîëüñêèé, 

Áóðýíõàíîáèíñêèé. Èçó÷àëèñü ðàññëîåííûå ìàññè-

âû îçåðíîé çîíû — Õàéðõàíñêèé è Áàÿíöàãàíñêèé, à 

òàêæå êîìïëåêñíûå ðåäêîìåòàëëüíûå ìåñòîðîæäåíèÿ: 

Øàðûòîëîãîéñêîå, Óëàíòîëîãîéñêîå, Öàõèðèíñêîå.

Îñíîâíûìè çàäà÷àìè ýêñïåäèöèè áûëè îòáîð îáðàç-

öîâ ãîðíûõ ïîðîä è ïðîá äëÿ ïðîâåäåíèÿ ãåîõðîíîëî-

ãè÷åñêèõ èññëåäîâàíèé è ñîñòàâëåíèå êàðò ãåîëîãè÷å-

ñêèõ ðàçðåçîâ ñ ïðèâÿçêîé ê ãåîãðàôè÷åñêèì êîîðäèíà-

òàì ñîâðåìåííûìè ìåòîäàìè ñïóòíèêîâîé íàâèãàöèè.

Ìîíãîëèÿ âñòðåòèëà ñâåòëûìè ïðîñòîðàìè, îñâå-

æåííûìè äîæäÿìè, ñîïðîâîæäàëà ðàäóãàìè, îáìàí÷èâî 

áëèçêèìè, âèäèìûìè äî ãîðèçîíòà ãîðíûìè âåðøèíàìè.

Äàëè äàëüíèå, ìàíÿùèå íåâåðîÿòíûìè öâåòàìè — 

îò ñåðîãî ðàçíûõ îòòåíêîâ äî ôèàëêîâî-ðîçîâûõ, íåæ-

íî-ãîëóáûõ è ïðîíçèòåëüíî-ñè-

íèõ. Íåáî ñîðåâíóåòñÿ ñ íèìè 

â óòðåííèå ÷àñû: òåìíî-ôèîëå-

òîâîå, ñ ïðîñâåòàìè, ñïîëîõàìè 

ÿðêî-êðàñíîãî è æåëòîãî äî ãî-

ëóáîãî íåáåñíîãî è ñîâåðøåííî 

áåëî-ãîëóáîãî äíåì. Íî÷ü ïàäà-

åò, íî íå òàê ñòðåìèòåëüíî, ïðî-

òåêàÿ ÷åðåç ñåðûå, íàïîëíåííûå 

çâóêàìè ñóìåðêè è îòêðûâàÿñü 

çâåçäíûì, ñîâñåì íåäîñòèæè-

ìûì, íåîáúÿòíûì ïðîñòðàíñò-

âîì. È ðåêè çäåñü òîæå ðàçíîö-

âåòíûå, âïàäàþò â òàêèå æå îçå-

ðà, à ìíîãèå áåðóò çäåñü ñâîå íà-

÷àëî è íåñóò âîäû ê äàëåêîìó 

Ëåäîâèòîìó îêåàíó.

Àâãóñò. Âåëèêàÿ ñóøü, îæè-

äàíèå ïåñ÷àíûõ áóðü, äèêèõ 

ìîíãîëüñêèõ âåòðîâ, çàòÿæíûõ 

The Mongolian geological expedition took place 

05.08.2019—27.08.2019, supported by the grant of the Russian 

Science Foundation for basic research and exploratory re-

search No. 18-17-00240 «Asian magmatism from 500–400 Ma 

and its relation with climatic crises, including the mass ex-

tinction of species at the end of the Ordovician».

The opportunity to work in the expedition was granted by 

I. F. Gertner, P. A. Tishin and the scientific leader of the ex-

pedition Ernst Richard Everett (Tomsk TSU). The complex 

expedition included Roman Shelepaev, Andrey Vishnevsky 

(IGM SB RAS, Novosibirsk), Alexey Semiryakov, Kunduz 

Kurumshieva (TSU Tomsk), Oksana Udoratina (IG FRC 

Komi SC UB RAS, Syktyvkar).

We studied alkaline massifs of the Khubsugul ar-

ea (Northern Mongolia): Barunmankhan, Overmaraatgol, 

Boltysingol, Dodtamgol, Burenkhanobin. The stratified 

massifs of the Lake Zone were also studied: Khayrhan and 

Bayantsagan. Complex rare metal deposits were visited: 

Sharytologoy, Ulantologoy, Tsakhirin.

The main goals of the expedition were: sampling of rocks 

for geochronological researches and compilation of maps of 

geological sections with reference to geographical coordinates 

by modern methods of satellite navigation.

Mongolia meets us with bright rain-washed expanses, 

accompanies us with rainbows, deceptively easy-to-climb 

mountains that attract you, and you can count nine bends of 

mountain peaks visible to the horizon.

The expanses beckon by colors of rainbow from gray in 

different shades, to violet-pink, pale blue and piercing blue. 

The sky competes with them in the morning hours with dark 

purple, with gleams, flashes of bright red and yellow to sky 

blue and completely white and blue during the day. Night 

Î. Óäîðàòèíà, Ê. Êóðóìøèåâà, À. Ñåìèðÿêîâ, Ð. Øåëåïàåâ, À. Âèøíåâñêèé, Ñ. Äîëáàê

O. Udoratina, K. Kurumshieva, A. Semiryakov, R. Shelepaev, A. Vishnevsky, S. Dolbak
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falls, but not so fast, flowing through the gray twilight filled 
with sounds and opening with a starry, absolutely unattain-
able, vast space. And rivers here are also colorful and flow in-
to the colorful lakes, but many rivers originate here and carry 
their waters to distant Arctic Ocean.

August. A great drought, expectation of sandstorms, 
wild Mongolian winds, long rains. But only occasionally high 
three-thousand-meters peaks catch flowing clouds filled with 
rain and snow.

Roads – hundreds of them... They fan out from one and 
it is not an easy task to choose the right one leading to the right 
points, from where hiking routes start. Sometimes run out to 
an asphalt highway crossing Mongolia from west to east and 
from east to west. It is a completely surreal plot, when in a de-
serted, often soundless, space you see a road to the sky and a 
red bus in a trembling haze suddenly passing by as if from an-
other world. The emptiness hugs you, the desert landscape is 
changing, not ceasing to be desert. Bunches of grass are re-
placed by their complete absence, then completely sandy land-
scapes with white bones here and there. And only along the 
rivers oases are preserved, where you can find poplar and even 
birch in addition to a variety of bushes. There are also typical 
panoramic views, where one side of the hills is covered with 
larch forest. The diversity of colors cannot be described, we 
can only add that since the ancient «crown of Asia» is a raised 
territory, all of it is covered with edelweiss.

äîæäåé. Íî ëèøü èíîãäà òðåõòûñÿ÷íûå 

âåðøèíû öåïëÿþò ïåðåòåêàþùèå îáëà-

êà, íàïîëíåííûå äîæäåì è ñíåãîì.

Äîðîã — ñîòíè. Îíè ðàñõîäÿòñÿ 

âååðîì, è íåëåãêàÿ çàäà÷à âûáðàòü îä-

íó, âåäóùóþ ê íóæíûì òî÷êàì, îòêóäà 

íà÷èíàþòñÿ ïåøèå ìàðøðóòû. Èíîãäà 

âûåçä íà àñôàëüòîâóþ òðàññó, ïåðåñå-

êàþùóþ Ìîíãîëèþ ñ çàïàäà íà âîñòîê. 

Ñîâåðøåííî ñþððåàëèñòè÷íûé ñþæåò, 

êîãäà â ïóñòûííîì, íåðåäêî áåççâó÷íîì 

ïðîñòðàíñòâå òû âèäèøü óõîäÿùóþ â íå-

áî äîðîãó è íà íåé â äðîæàùåì ìàðåâå 

âäðóã ïðîåçæàþùèé, êàê áóäòî èç äðó-

ãîãî ìèðà, êðàñíûé àâòîáóñ. Ïóñòîòà âî-

êðóã îáíèìàåò òåáÿ, ëàíäøàôò ìåíÿåòñÿ, 

íå ïåðåñòàâàÿ áûòü ïóñòûííûì. Ïó÷êè 

òðàâû ñìåíÿþòñÿ åå ïîëíûì îòñóòñòâèåì, à ïîòîì è âî-

âñå ïåñ÷àíûìè ëàíäøàôòàìè ñ áåëåþùèìè êîå-ãäå êî-

ñòÿìè. È òîëüêî âäîëü ðåê ñîõðàíÿþòñÿ îàçèñû, ãäå ìîæ-

íî âñòðåòèòü êðîìå ðàçíîîáðàçíûõ êóñòîâ òîïîëÿ è äàæå 

áåðåçû. Åñòü è òèïè÷íûå îáçîðíûå âèäû, ãäå îäíà ñòîðî-

íà ãîðîê ïîêðûòà ëèñòâåííè÷íûì ëåñîì. Ðàçíîîáðàçèå 

öâåòîâ îïèñàíèþ íå ïîääàåòñÿ, ìîæíî òîëüêî ñêàçàòü, 

÷òî, ïîñêîëüêó äðåâíåå «òåìÿ Àçèè» — ýòî ïîäíÿòàÿ òåð-

ðèòîðèÿ, âñÿ îíà ïîêðûòà ýäåëüâåéñàìè.

Ñàôàðè. Çà 21 äåíü âñòðåòèëèñü íåñìåòíûå ñòàäà ÿêîâ, 

âåðáëþäîâ, êîðîâ, êîç, îòàðû îâåö, òàáóíû ëîøàäåé, íå 

ìåíüøåå êîëè÷åñòâî ïòèö: æóðàâëåé, öàïåëü, ëåáåäåé, 

õèùíèêîâ âñåâîçìîæíûõ ðîäîâ, à òàêæå ïàäàëüùèêîâ; 

ïîâñþäó ñíóþùèå òàðáàãàíû è ñóñëèêè. Âñå ýòî îáîçðå-

âàåò ëþáîé ïåðåñåêàþùèé, êàçàëîñü áû, ïóñòûííûå ðàé-

îíû Ìîíãîëèè. Â ïðîñòðàíñòâàõ è â âîäå ìíîãî æèâîãî, 

åñòü è ýíäåìè÷åñêèé çóáàñòûé, êàê âñå åãî ïðåäêè, õàðèóñ.

Äîðîãà äëèíîé â 5000 êì ïðîëåãàåò îò Íîâîñèáèðñêà 

÷åðåç Áèéñê, Ãîðíîàëòàéñê ïî ëåãåíäàðíîìó ×óéñêîìó 

òðàêòó äî Çàïàäíîãî Ïðèõóáñóãóëüÿ, áîëüøèõ îçåð. 

Íàçâàíèÿ ìîíãîëüñêèõ ãîðîäîâ — ìóçûêà äëÿ íåïðè-

âûêøåãî óõà…

Ïîãðàíè÷íûé êîíòðîëü ïðèñóòñòâóåò â ïîëíîé ìå-

ðå, ðàçäåëåííûé 30 êèëîìåòðàìè íåéòðàëüíîñòè ðîññèé-

ñêîé è ìîíãîëüñêîé ãðàíèö.

Òàøàíòà. Ñðåäè ïóñòûííûõ õîëìîâ æåëòîâàòî-ñå-

ðîãî öâåòà, áåçâîäíûõ è áåçðàñòèòåëüíûõ, ñòîèò ïðîñòàÿ 

ñèíÿÿ òàáëè÷êà ñ íàäïèñüþ «Ìîíãîëèÿ», à íà äðóãîé ñòî-

ðîíå äîðîãå — «Ðîññèÿ». Òèõî è íåòîðîïëèâî èäåò î÷å-

ðåäü, è, âúåçæàÿ â Ìîíãîëèþ, òû óæå ãîòîâ ê íåñïåøíî-

ñòè è ñîçåðöàòåëüíîñòè.

Âîçâðàùàÿñü ìîðîçíûì óòðîì íà Ðîäèíó, ñêðûâà-

þùóþñÿ çà ÷åòûðåõòûñÿ÷íûìè ãîðíîàëòàéñêèìè ïèêà-

ìè, âû îùóòèòå è óâåçåòå ñ ñîáîé íàâñåãäà âêóñ áàðàíè-

íû è õàí÷àÿ â ïîòîêå ñòåëþùåãîñÿ àðãàëüíîãî äûìà. Ñ 

âàìè îñòàíåòñÿ áåçáðåæíîñòü è êàæóùàÿñÿ çàòåðÿííîñòü 

ýòîãî ìèðà, ìíîãî âçÿâøåãî îò âåêà òåêóùåãî, íî ñîõðà-

íèâøåãî è ïðè÷óäëèâî âïëåòàþùåãî â ñîâðåìåííîñòü 

ñâîè äðåâíèå óçîðû.

Âàì áóäóò ñíèòüñÿ ìèðàæè ãîð ñ áåëî-ñèíèìè øàï-

êàìè ñíåãîâ è ñåìèöâåòüå ïîêèäàåìîãî êðàÿ. Áåëûå òî÷-

êè ðàñêèäàííûõ ïî âñåé ñòðàíå þðò, â ñàìûõ âðîäå áû 

íåäîñòóïíûõ ìåñòàõ, ñ ãîðäî ñòîÿùèìè ðÿäîì ñîëíå÷-

íûìè áàòàðåÿìè, ãðóçîâè÷êàìè è ïàñóùèìèñÿ ñòàäàìè.

Êàæóùàÿñÿ ïóñòûííîñòü îáîðà÷èâàåòñÿ îáæèòî-

ñòüþ ýòèõ ìåñò. Êàê òîëüêî âû ðàçîáüåòå ëàãåðü, íà ìî-

òîöèêëàõ ïðèåäóò èç áëèæíåé þðòû è áóäóò ðàññìàòðè-

Ëàãåðü ó ïîäíîæèÿ, âûñîòà 2200

Camp at the foot, altitude 2200

Îðáèêóëÿðíîå ãàááðî. Õàéðõàíñêèé ìàññèâ

Orbicular gabbro. Khayrkhan massif
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Safari — within 21 days we met countless herds of yaks, 
camels, cows, goats, flocks of sheep, herds of horses, birds, 
cranes, herons, swans, all kinds of predators, as well as scav-
engers, tarbagans and gophers everywhere. Anyone, crossing 
seemingly deserted areas of Mongolia, observes it. Everywhere 
there are a lot of living creatures, and in water as well there 
is an endemic toothy grayling like all of its ancestors and the 
other, because numerous of his descendants lost them.

A 5,000 km long road runs from Novosibirsk via Biysk, 
Gornoaltaysk, along legendary Chuysky tract to the western 
Khubsugul area, large lakes. The names of Mongolian cities 
are music for an unaccustomed ear...

The border control is fully present, separated by a 30 km 
gap of neutrality between the Russian and Mongolian borders. 

Tashanta. Among deserted hills, yellowish-gray color of 
waterless and lifeless there is a simple blue plate «Mongolia», 
and on the other side of the road — «Russia». Quiet and un-
hurried queue, and entering Mongolia you are ready for lei-
sure and contemplative residence.

On a frosty morning returning home behind four-thou-
sand-meters-high Gornoaltay peaks, you will feel and take 
with you the taste of lamb and hancha forever in a stream of 
creeping argal smoke. You will keep vastness and apparent 
abandonment of this world, which has taken a lot from the 
current age, but preserved and fantastically woven ancient 
patterns into the present.

You will dream of mirages driving through the lines of the 
mountains with white-blue caps of snow and seven-colored 
leaves of the land. White dots of scattered yurts, with proud-
ly standing solar panels, trucks and grazing herds in the most 
seemingly inaccessible places.

The seeming desert turns into the habitability of these 
places. As soon as you set up camp, they will come by mo-
torbikes from the nearest yurt and will ask you, not noticing 
your helplessness and your attempts to switch to English for 
some reason.

Everywhere you can drive up to all the hills from any side, 
and we, having been prepared for the many-kilometer routes, 
were surprised how calm our route life was. The other side of 
this, the ability to take samples «from the heart», leads, so to 
speak, to overproduction and flooding with samples, because 
no matter how much you take, but UAZ is a «metal brother».

The height changes cooking style and potatoes will be 
cooked here for at least an hour. But the gracious markets 
of Mongolian towns, filled with natural goods and even wa-
termelons, will prevent from starvation. And if we, leaving 
behind the Arctic Circle, have to take everything with us, 
then here you can visit shops and markets to diversify your 
field diet.

Work is fabulous, fabulous alkaline complexes. According 
to the Petrographic Code, perhaps the most complex rocks in 
their variety are waiting for research and answers to questions: 
what is this? how is it? Everything is comprehensible in leisure-
ly and philosophical Mongolian contemplation. Everything 
is rolling by, everything remains and everything is repeated. 
Galloping horse riders changed to UAZ drivers, the massifs 
did not change their positions, and like hundreds of years ago, 
outcropped deep formations gaze at you.

Immense gratitude to the colleagues from IGM SB RAS, 
since they helped the time of 21 days to be sufficient, from a 
thousand roads to find the right one, to find everything and 
to try everything, to create ideal conditions for work. Deepest 
gratitude to drivers Roman and Stepan.

Ph. D. O. Udoratina, A. Semiryakov

âàòü âàñ è ðàññïðàøèâàòü, íå çàìå÷àÿ âàøè áåñïîìîù-

íûå ïîïûòêè ïåðåéòè íà àíãëèéñêèé ÿçûê.

Êî âñåì ãîðêàì ìîæíî ïîäúåõàòü íå ñ òîé, òàê ñ äðó-

ãîé ñòîðîíû, è ìû, ãîòîâÿñü ê ìíîãîêèëîìåòðîâûì áðî-

ñêàì, áûëè óäèâëåíû, íàñêîëüêî ùàäÿùåé áûëà íàøà 

ìàðøðóòíàÿ æèçíü. Äðóãàÿ ñòîðîíà ýòîãî — âîçìîæ-

íîñòü îòáèðàòü ïðîáû «îò äóøè» — ïðèâîäèò, òàê ñêàçàòü, 

ê «ïåðåïðîèçâîäñòâó» è çàïîëîíåíèþ îáðàçöàìè, ò. ê. 

ìíîãî ëè óòàùèøü, à âîò óàçèê — îí «áðàò æåëåçíûé».

Â ïðèãîòîâëåíèå ïèùè âíîñèò ñâîè èçìåíåíèÿ âû-

ñîòà, è êàðòîøêà áóäåò âàðèòüñÿ çäåñü íå ìåíåå ÷àñà. Íî 

áëàãîäàòíûå ðûíêè ìîíãîëüñêèõ ãîðîäêîâ, íàïîëíåííûå 

íàòóðàëüíîé âñÿ÷èíîé, è äàæå àðáóçàìè, íå äàäóò ïðî-

ïàñòü. È åñëè, îòïðàâëÿÿñü çà Ïîëÿðíûé êðóã, âñå íàäî 

ñðàçó âçÿòü ñ ñîáîé, òî çäåñü ìîæíî ïîñåòèòü ìàãàçèí÷è-

êè è ðûíî÷êè è âåñüìà ðàçíîîáðàçèòü ïîëåâîé ðàöèîí.

Ðàáîòà — ñêàçî÷íàÿ, ñêàçî÷íûå ùåëî÷íûå êîìïëåê-

ñû. Ñîãëàñíî ïåòðîãðàôè÷åñêîìó êîäåêñó, ïîæàëóé, ñà-

ìûå ñëîæíûå â ñâîåì ìíîãîîáðàçèè ãîðíûå ïîðîäû, æäó-

ùèå èññëåäîâàíèé è îòâåòîâ íà âîïðîñû: à ÷òî ýòî? à êàê 

ýòî? Âñå ïîñòèæèìî â íåñïåøíîñòè è ôèëîñîâñêîé ìîí-

ãîëüñêîé ñîçåðöàòåëüíîñòè. Âñå ïðîõîäèò, âñå îñòàåòñÿ 

è âñå ïîâòîðÿåòñÿ. Ñêà÷óùèå íà ëîøàäÿõ âñàäíèêè ñìå-

íèëèñü íà ì÷àùèõñÿ íà óàçèêàõ, ìàññèâû íå ïîìåíÿëè 

ñâîèõ ïîëîæåíèé, è òàê æå, êàê ñîòíè ëåò íàçàä, âçèðà-

þò íà íàñ îáíàæåííûå ãëóáèííûå îáðàçîâàíèÿ.

Áåçìåðíàÿ áëàãîäàðíîñòü ñîòðóäíèêàì ÈÃÌ ÑÎ 

ÐÀÍ çà òî, ÷òî âðåìåíè îêàçàëîñü äîñòàòî÷íî, ÷òîáû èç 

òûñÿ÷è äîðîã âûáðàòü íóæíóþ, âñå íàéòè è âñå îïðîáî-

âàòü, ñîçäàòü èäåàëüíûå óñëîâèÿ äëÿ ðàáîòû. Íèçêèé ïî-

êëîí âîäèòåëÿì Ðîìàíó è Ñòåïàíó.

Ê. ã.-ì. í. Î. Óäîðàòèíà, À. Ñåìèðÿêîâ

Äàëüíèå äàëè

Faraway horizons

Íàñ âñòðå÷àþò è ïðîâîæàþò êîðàáëè ïóñòûíè 

Desert Ships Meet and see us
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×ÅÐÍÎÂÑÊÈÅ ×ÒÅÍÈß – 2019 • CHERNOV READINGS – 2019

On December 11, 2019, the Institute of Geology Komi SC UB RAS hosted the 33rd Chernov Readings, dedicated to 

the 100th anniversaries of the Director of the Institute of Geology (1961–1985), a participant in the Great Patriotic War, 

Honored Scientist of the Komi ASSR and the RSFSR, Doctor of Geological and Mineralogical Sciences, Professor Mark 

Veniaminovich Fishman (1919–2003), and Honored Worker of Science and Culture of the Komi ASSR, Scientific Secretary 

of the Presidium of the Komi Branch of the USSR Academy of Sciences (1951–1971), and Candidate of Geological and 

Mineralogical Sciences Nina Nikolaevna Kuz'kokova (1919–1999).

11 äåêàáðÿ 2019 ã. â Èíñòèòóòå ãåîëîãèè Êîìè ÍÖ 
ÓðÎ ÐÀÍ ñîñòîÿëèñü XXXIII ×åðíîâñêèå ÷òåíèÿ, ïîñâÿ-
ùåííûå 100-ëåòíèì þáèëåÿì äèðåêòîðà Èíñòèòóòà ãå-
îëîãèè (1961–1985), ó÷àñòíèêà Âåëèêîé Îòå÷åñòâåííîé 
âîéíû, çàñëóæåííîãî äåÿòåëÿ íàóêè Êîìè ÀÑÑÐ è 
ÐÑÔÑÐ, äîêòîðà ãåîëîãî-ìèíåðàëîãè÷åñêèõ íàóê, ïðî-
ôåññîðà Ìàðêà Âåíèàìèíîâè÷à Ôèøìàíà (1919–2003) è 
çàñëóæåííîãî ðàáîòíèêà íàóêè è êóëüòóðû Êîìè ÀÑÑÐ, 
ó÷åíîãî ñåêðåòàðÿ Ïðåçèäèóìà Êîìè ôèëèàëà ÀÍ ÑÑÑÐ 
(1951–1971), êàíäèäàòà ãåîëîãî-ìèíåðàëîãè÷åñêèõ íàóê 
Íèíû Íèêîëàåâíû Êóçüêîêîâîé (1919–1999).

Ïðîãðàììà ÷òåíèé âêëþ÷àëà äâà äîêëàäà è âîñ-
ïîìèíàíèÿ. Îòêðûë çàñåäàíèå âðèî äèðåêòîðà ÈÃ
ê. ã.-ì. í. È. Í. Áóðöåâ.

Çàòåì ñ äîêëàäîì «Ãåîëîãè÷åñêîå íàñëåäèå 
Ì. Â. Ôèø ìàíà» âûñòóïèë ä. ã.-ì. í. À. Ì. Ïûñòèí. Îí 
îñâåòèë íàèáîëåå ÿðêèå ñîáûòèÿ â æèçíè áûâøåãî äè-
ðåêòîðà Èíñòèòóòà ãåîëîãèè (1961–1985) è åãî ðîëü êàê 
ó÷åíîãî-ãåîëîãà è îðãàíèçàòîðà ãåîëîãè÷åñêèõ èññëå-
äîâàíèé. 

Ïîñëå äåìîáèëèçàöèè è çàâåðøåíèÿ ïðåðâàííîé 
âîéíîé ó÷åáû â Íîâî÷åðêàññêîì èíäóñòðèàëüíîì èí-
ñòèòóòå Ì. Â. Ôèøìàí â 1948 ã. ïðèáûë íà ðàáîòó â 
Ñûêòûâêàð, íà Êîìè áàçó ÀÍ ÑÑÑÐ. Â 1958 ã. Îòäåë ãåîëî-
ãèè Êîìè ÔÀÍ ÀÍ ÑÑÑÐ áûë ðåîðãàíèçîâàí â Èíñòèòóò 
ãåîëîãèè, êîòîðûé âñêîðå âîçãëàâèë Ì. Â. Ôèø ìàí. Ïîä 
åãî ðóêîâîäñòâîì Èíñòèòóò ãåîëîãèè áûñòðî âûðîñ â 
êðóïíûé ãåîëîãè÷åñêèé öåíòð, â êîòîðîì íà âûñîêî-
ïðîôåññèîíàëüíîì óðîâíå ñòàëè ïðîâîäèòüñÿ ãåîëîãî-

ìèíåðàëîãè÷åñêèå èññëåäîâàíèÿ ïî ðàçíûì íàó÷íûì 
íàïðàâëåíèÿì. Ïðè ëè÷íîì ó÷àñòèè Ì. Â. Ôèøìàíà â 
Èíñòèòóòå áûë ñîçäàí çàìå÷àòåëüíûé Ãåîëîãè÷åñêèé ìó-
çåé. Ìàðê Âåíèàìèíîâè÷ áûë íå òîëüêî óñïåøíûì ðó-
êîâîäèòåëåì, íî è êðóïíûì ó÷åíûì, âíåñøèì îãðîì-
íûé âêëàä â ïîçíàíèå ãåîëîãè÷åñêîãî ñòðîåíèÿ è èñòî-
ðèþ ãåîëîãè÷åñêîãî ðàçâèòèÿ Òèìàíî-Ñåâåðîóðàëüñêîãî 
ðåãèîíà. Ðåçóëüòàòû åãî ãåîëîãè÷åñêèõ èññëåäîâàíèé äî-
êàçàëè ñâîþ æèçíåñïîñîáíîñòü íà ïðîòÿæåíèè ìíîãèõ 
äåñÿòèëåòèé è äî íàñòîÿùåãî âðåìåíè îñòàþòñÿ ïðèìå-
ðîì âûäàþùåãîñÿ íàó÷íîãî äîñòèæåíèÿ.

Âòîðîé äîêëàä, «Ïåðñîíàëüíûé ïåíñèîíåð ðåñ-
ïóáëèêàíñêîãî çíà÷åíèÿ», áûë ñäåëàí ä. ã.-ì. í. 
Í. È. Áðÿí÷àíèíîâîé î æèçíè Íèíû Íèêîëàåâíû 
Êóçüêîêîâîé. Í. È. Áðÿí÷àíèíîâà îòðàçèëà âêëàä, êî-
òîðûé âíåñëà Í. Í. Êóçüêîêîâà â ñòàíîâëåíèå Êîìè ôè-
ëèàëà ÀÍ ÑÑÑÐ êàê êðóïíîãî íàó÷íîãî ó÷ðåæäåíèÿ. 
Ðàññêàçàëà îá îãðîìíîé íàó÷íî-îðãàíèçàöèîííîé ðàáî-
òå, êîòîðóþ âûïîëíÿëà Í. Í. Êóçüêîêîâà íà ïðîòÿæåíèè 
äâàäöàòè ëåò â êà÷åñòâå ó÷¸íîãî ñåêðåòàðÿ Ïðåçèäèóìà 
Êîìè ôèëèàëà ÀÍ ÑÑÑÐ. 

Ïîñëå îêîí÷àíèÿ â 1947 ã. ãåîëîãî-ðàçâåäî÷íîãî
îòäåëåíèÿ Íîâî÷åðêàññêîãî èíäóñòðèàëüíîãî èíñòèòó-
òà ïî ñïåöèàëüíîñòè «ãåîëîãèÿ è ðàçâåäêà ìåñòîðîæäå-
íèé ïîëåçíûõ èñêîïàåìûõ», Í. Í. Êóçüêîêîâà ïîñòó-
ïèëà íà ðàáîòó â Îòäåë ãåîëîãèè Áàçû Àêàäåìèè íàóê 
ÑÑÑÐ â Êîìè ÀÑÑÐ. Ñ 1950 ã. îíà çàíèìàëàñü äåòàëüíûì

Âûñòóïëåíèå È. Í. Áóðöåâà

Speech by I. N. Burtsev

Äîêëàäûâàåò À. Ì. Ïûñòèí

Report by A. M. Pystin
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Ïî ñëó÷àþ ïàìÿòíîé äàòû áûë èçäàí ñèãíàëü-
íûé ýêçåìïëÿð êíèãè «Æèçíü êèëîìåòðàìè», ïîäãî-
òîâëåííîé êîëëåêòèâîì àâòîðîâ (Í. È. Áðÿí÷àíèíîâà, 
À. Ì. Ïûñòèí, Å. Ï. Êàëèíèí. Æèçíü êèëîìåòðàìè. 
Ñûêòûâêàð, 2019. 118 ñ. + 56 ñ. öâ. âêë.). Â êíèãå ïîêàçà-
íû ýòàïû æèçíåííîãî ïóòè Ì. Â. Ôèøìàíà è Í. Í. Êóçü-
êîêîâîé, ðåçóëüòàòû èõ íàó÷íîé è íàó÷íî-îðãàíèçàöè-
îííîé äåÿòåëüíîñòè, ïðèâîäèòñÿ áèáëèîãðàôèÿ íàó÷-
íûõ ðàáîò, à òàêæå âîñïîìèíàíèÿ äåòåé, êîëëåã è äðóçåé.

Ñâîèìè âïå÷àòëåíèÿìè î ãîäàõ ñîâìåñòíîé æèçíè 
è äåÿòåëüíîñòè ñ Ì. Â. Ôèøìàíîì è Í. Í. Êóçüêîêîâîé 
ïîäåëèëñÿ  èçâåñòíûé ó÷åíûé, äîëãîå âðåìÿ âîçãëàâëÿâ-
øèé Êîìè ôèëèàë ÀÍ ÑÑÑÐ, à çàòåì è Êîìè íàó÷íûé 
öåíòð, àêàäåìèê ÐÀÍ Ì. Ï. Ðîùåâñêèé.

èçó÷åíèåì ñòðàòèãðàôèè è ëèòîëîãèè íèæíåïåðìñêèõ îò-
ëîæåíèé â áàññåéíå ñðåäíåé Ïå÷îðû íà çàïàäíîì ñêëî-
íå Óðàëà è â Ïðåäóðàëüñêîì êðàåâîì ïðîãèáå. Âî âðåìÿ 
íåñêîëüêèõ ýêñïåäèöèé îíà äåòàëüíî îïèñàëà ìíîãî÷è-
ñëåííûå ðàçíîôàöèàëüíûå ðàçðåçû íèæíåé ïåðìè, ñî-
ñòàâèëà êàðòû ãåîëîãè÷åñêîé èçó÷åííîñòè ñåâåðî-âîñ-
òîêà åâðîïåéñêîé ÷àñòè ÑÑÑÐ, à ïîçæå — êàðòû ïîëåç-
íûõ èñêîïàåìûõ Êîìè ÀÑÑÐ, êîòîðûå çàòåì âïåðâûå 
áûëè îïóáëèêîâàíû. Â 1973 ã. óñïåøíî çàùèòèëà êàí-
äèäàòñêóþ äèññåðòàöèþ «Íèæíåïåðìñêèå îòëîæåíèÿ 
ïðàâîáåðåæüÿ ñðåäíåé Ïå÷îðû». Ïî ðåçóëüòàòàì èññëå-
äîâàíèé Íèíîé Íèêîëàåâíîé ëè÷íî è â ñîàâòîðñòâå áû-
ëî íàïèñàíî îêîëî 90 íàó÷íûõ ðàáîò, èç êîòîðûõ áîëåå 
60 îïóáëèêîâàíî.

Äîêëàäûâàåò Í. È. Áðÿí÷àíèíîâà

Report by N. I. Bryanchaninova

Âûñòóïëåíèå Ì. Ï. Ðîùåâñêîãî

Speech by M. P. Roshchevsky

Õðîíèêà 

Chronicle

December 10 — Anniversary of Natalia Gennadyevna Shabanova, Senior Laboratory Assistant at the Laboratory of 
Mineral Raw Technology, an employee of the Institute since 1989.

December 11  —  Our Institute hosted the 33rd Chernov Readings, dedicated to the 100th anniversaries of Mark 
Veniaminovich Fishman and Nina Nikolaevna Kuzkokova.

December 27 — Anniversary of Olga Ivanovna Pelmegova, Laboratory Assistant at the Petrography Laboratory, an em-
ployee of the Institute since 1978.

10 äåêàáðÿ — þáèëåé Íàòàëüè Ãåííàäüåâíû Øàáàíîâîé, ñòàðøåãî ëàáîðàíòà ëàáîðàòîðèè òåõíîëîãèè ìèíå-
ðàëüíîãî-ñûðüÿ, ñîòðóäíèöû èíñòèòóòà ñ 1989 ãîäà.

11 äåêàáðÿ â èíñòèòóòå ñîñòîÿëèñü XXXIII ×åðíîâñêèå ÷òåíèÿ, ïîñâÿùåííûå  100-ëåòíèì þáèëåÿì Ìàðêà 
Âåíèàìèíîâè÷à Ôèøìàíà è Íèíû Íèêîëàåâíû Êóçüêîêîâîé.

27 äåêàáðÿ — þáèëåé Îëüãè Èâàíîâíû Ïåëüìåãîâîé, ëàáîðàíòà ëàáîðàòîðèè ïåòðîãðàôèè, ñîòðóäíèöû èí-
ñòèòóòà ñ 1978 ãîäà.
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Ìèíèñòåðñòâî íàóêè è âûñøåãî îáðàçîâàíèÿ Ðîñ-
ñèéñêîé Ôåäåðàöèè, Íàó÷íûé ñîâåò ïî ïðîáëåìàì ëèòî-
ëîãèè è îñàäî÷íûì ïîëåçíûì èñêîïàåìûì ïðè Îòäåëåíèè 
íàóê î Çåìëå ÐÀÍ è Èíñòèòóò ãåîëîãèè èìåíè àêàäåìè-
êà Í. Ï. Þøêèíà ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ ïðèãëàøàþò 
ïðèíÿòü ó÷àñòèå âî Âñåðîññèéñêîì ëèòîëîãè÷åñêîì ñîâå-
ùàíèè «Ãåîëîãèÿ ðèôîâ», êîòîðîå ñîñòîèòñÿ 23–25 èþíÿ 
2020 ãîäà â ã. Ñûêòûâêàðå (Ðåñïóáëèêà Êîìè).

Òåìàòèêà ñîâåùàíèÿ:

— Îñíîâíûå ïîíÿòèÿ è äèàãíîñòè÷åñêèå ïðèçíàêè 
îðãàíîãåííûõ ñîîðóæåíèé;

— Áèîëîãè÷åñêîå ðàçíîîáðàçèå è ýâîëþöèÿ ðèôî-
âûõ ýêîñèñòåì;

— Ãåíåòè÷åñêîå ðàçíîîáðàçèå îðãàíîãåííûõ ñîî-
ðóæåíèé;

— Ìèêðîáíûå êàðáîíàòû êàê êîìïîíåíòû îðãàíî-
ãåííûõ ñîîðóæåíèé;

— Ðîëü ìèêðîáèîòû è ôëþèäîâ â ôîðìèðîâàíèè 
êàðáîíàòíûõ ïîñòðîåê;

— Êîìïëåêñíûé àíàëèç îáëàñòåé ðèôîîáðàçîâàíèÿ.

Â ðàìêàõ ñîâåùàíèÿ ïëàíèðóåòñÿ ïðîâåäåíèå:
— ìîëîäåæíîé øêîëû (ðóêîâîäèòåëè À. È. Àíòî-

øêèíà, Â. À. Æåì÷óãîâà);
— ïðàêòè÷åñêîãî ñåìèíàðà «Ðàçíîîáðàçèå ãåíåòè-

÷åñêèõ òèïîâ ïîðîä îðãàíîãåííûõ ñîîðóæåíèé» ñ ïðî-
ñìîòðîì êîëëåêöèé øëèôîâ è îáðàçöîâ (ðóêîâîäèòåëè 
Í. À. Ìàòâååâà, Ë. À. Øìåë¸âà);

— ãåîëîãè÷åñêîé ýêñêóðñèè «Ïàëåîçîéñêèå îðãàíî-
ãåííûå ñîîðóæåíèÿ áàññåéíà ð. Èëû÷, Ñåâåðíûé Óðàë»
ñ 26 èþíÿ ïî 4 èþëÿ 2020 ã. (ðóêîâîäèòåëü Å. Ñ. Ïîíîìà-
ðåíêî).

×èñëî ó÷àñòíèêîâ — 9 ÷åë. 
Ðåãèñòðàöèÿ ó÷àñòíèêîâ è ïðèåì ìàòåðèàëîâ áóäåò 

îñóùåñòâëÿòüñÿ èíòåðàêòèâíî íà ïîðòàëå Óðàëüñêîãî 
îòäåëåíèÿ ÐÀÍ â ðàçäåëå «Êîíôåðåíöèè» (http://confer.
uran.ru/).

Êîíòðîëüíûå ñðîêè

Ðåãèñòðàöèÿ ó÷àñòíèêîâ — äî 15 äåêàáðÿ 2019 ã.
Ðåãèñòðàöèÿ äîêëàäîâ — äî 1 ìàðòà 2020 ã.
Âòîðîé öèðêóëÿð ñ ïðîãðàììîé — 15 ìàÿ 2020 ã.
Êîíòàêòû è êîíñóëüòàöèè

Ýë. ïî÷òà: sandula@geo.komisc.ru — Ñàíäóëà Àíäðåé 
Íèêîëàåâè÷.

Áîëåå ïîäðîáíóþ èíôîðìàöèþ î êîíôåðåíöèè è 
òðåáîâàíèÿõ ê îôîðìëåíèþ òåçèñîâ âû ìîæåòå óçíàòü, 
ñêà÷àâ ôàéë ïåðâîãî öèðêóëÿðà (http://conf.uran.ru/
Data/180message2666.pdf).

The Ministry of Science and Higher Education of the 
Russian Federation, the Scientific Council on Lithology and 
Sedimentary Minerals at the Department of Earth Sciences of 
the Russian Academy of Sciences and the Institute of Geology, 
named after Academician N. P. Yushkin, FRC Komi SC 
UB RAS invite you to participate in the «Reef Geology» All-
Russian Lithological Conference, which will take place on 
June 23–25, 2020 in Syktyvkar (Komi Republic).

Themes:

— Basic concepts and diagnostic features of organogen-
ic buildups;

— Biological diversity and evolution of reef ecosystems;
— Genetic diversity of organogenic buildups;
— Microbial carbonates as components of organogen-

ic buildups;
— Role of microbiota and fluids in the formation of car-

bonate buildups;
— Comprehensive analysis of reef formation areas.

The following is planned:
— Youth School (leaders A. I. Antoshkina, V. A. Zhem-

chugova);
— Workshop «Diversity of genetic types of rocks of or-

ganogenic buildups» and review of collections of thin sec-
tions and samples (leaders N. A. Matveeva, L. A. Shme-
lyova);

— Geological excursion: June 26 — July 4, 2020
«Paleozoic organogenic buildups of the Ilych river basin, 
Northern Urals» (leader E. S. Ponomarenko). 

Number of participants — 9 

Registration of participants and submission is interactive  
on the portal of the Ural Branch RAS in the «Conferences» 
section (http://confer.uran.ru/).

Deadlines

Registration — December 15, 2019
Report Submission — March 1, 2020
The second information letter with the program — May 

15, 2020

Contacts and consultations

E-mail: sandula@geo.komisc.ru — Sandula Andrey 
Niko laevich.

Please download the first information letter with the de-
tailed information about the conference and abstract design   
(http://conf.uran.ru/Data/180message2666.pdf)

ÂÑÅÐÎÑÑÈÉÑÊÎÅ ËÈÒÎËÎÃÈ×ÅÑÊÎÅ ÑÎÂÅÙÀÍÈÅ

«ÃÅÎËÎÃÈß ÐÈÔÎÂ»
ALL-RUSSIAN LITHOLOGICAL CONFERENCE

«REEF GEOLOGY»
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Âåñòíèê ÈÃ Êîìè ÍÖ ÓðÎ ÐÀÍ,  äåêàáðü, 2019 ã., ¹ 12

ÓÊÀÇÀÒÅËÜ ÌÀÒÅÐÈÀËÎÂ, ÎÏÓÁËÈÊÎÂÀÍÍÛÕ Â Âåñòíèêå Â 2019 ÃÎÄÓ
Íàó÷íûå ñòàòüè ÍÎÌÅÐ ÑÒÐÀÍÈÖÛ

Àíòîøêèíà À. È., Øåáîëêèí Ä. Í., Øìåë¸âà Ë. À., Èñàåíêî Ñ. È. Áèîõåìîãåííûå
èçâåñòíÿêè è äîëîìèòû â íàíîìåòðîâîì ìàñøòàáå: çíà÷åíèå äëÿ ãåîëîãè÷åñêîé ëåòîïèñè 8 3

Àñòàõîâà Í. Â. Áàðèé â æåëåçîìàðãàíöåâûõ îáðàçîâàíèÿõ ßïîíñêîãî ìîðÿ:
îñîáåííîñòè âûäåëåíèÿ è âçàèìîîòíîøåíèå ñ îñíîâíûìè ðóäíûìè ôàçàìè 3 31

Áóøíåâ Ä. À., Âàëÿåâà Î. Â., Áóðäåëüíàÿ Í. Ñ. Èçîòîïíûé ñîñòàâ óãëåðîäà íåôòåé
íèæíåãî ïàëåîçîÿ ñåâåðíîé ÷àñòè Òèìàíî-Ïå÷îðñêîãî áàññåéíà 7 3

Âàëèçåð Ï. Ì., Êðàñíîáàåâ À. À., Ãëåáîâà Í. Ì. Óëüòðàìàôèòû èëüìåíî-Âèøíåâî-
ãîðñêîãî êîìïëåêñà (Þæíûé Óðàë): ãåîòåðìîìåòðèÿ ïî Ti â öèðêîíå 8 25

Âèõîòü À. Í. Èçìåíåíèÿ ýêîëîãè÷åñêîãî ñîñòîÿíèÿ ãåîëîãè÷åñêîé ñðåäû
óðáàíèçèðîâàííîé òåððèòîðèè îò âîçäåéñòâèÿ òåõíîãåííîãî
ãåîôèçè÷åñêîãî ïîëÿ ã. Ñûêòûâêàðà 2 36

Âîéòåõîâñêèé Þ. Ë. Èç îïûòà ïðåïîäàâàíèÿ. II. Îñíîâíàÿ òåîðåìà êðèñòàëëîãðàôèè 9 38
Âîéòåõîâñêèé Þ. Ë. Êëàñòåðíûé àíàëèç â ãåîëîãèè: ìåòðèêè è ìåðû 5 46
Âîéòåõîâñêèé Þ. Ë. Î ñîçäàíèè Ìåæäóíàðîäíîé ìèíåðàëîãè÷åñêîé àññîöèàöèè

è Êîìèññèè ïî êîñìè÷åñêîé ìèíåðàëîãèè: èç àðõèâà Ä. Ï. Ãðèãîðüåâà 11 25
Âîéòåõîâñêèé Þ. Ë. Î ñòàòüå Â. È. Ðàêèíà «Ñòàòèñòè÷åñêàÿ îöåíêà ýôôåêòèâíîñòè

ðàáîòû íàó÷íîãî èíñòèòóòà» 6 58
Âîéòåõîâñêèé Þ. Ë., Ñòåïåíùèêîâ Ä. Ã. Èç îïûòà ïðåïîäàâàíèÿ. I. Ñèììåòðèÿ —

äèññèììåòðèÿ — àíòèñèììåòðèÿ 8 42
Ãðèíåíêî Â. Ñ., Áàðàíîâ Â. Â. Ãëîáàëüíàÿ ïàëåîãåîãðàôèÿ è ïàëåîáèîãåîãðàôèÿ

òîàðñêîãî âåêà (ðàííÿÿ þðà) ïî áðàõèîïîäàì  5 20
Äåðåâåñíèêîâà À. À., Áóøíåâ Ä. À., Áóðäåëüíàÿ Í. Ñ. Àðîìàòè÷åñêèå áèîìàðêåðû

ñòåðàíîâîãî è ãîïàíîâîãî ðÿäîâ â âåðõíåäåâîíñêèõ íåôòÿõ è áèòóìîèäàõ äîìàíèêîâûõ
îòëîæåíèé Òèìàíî-Ïå÷îðñêîãî áàññåéíà 5 3

Åìåëüÿíåíêî Å. À., Ãîðáàòîâà Å. À. Íîâûé êîíöåïòóàëüíûé ïîäõîä ê óïðàâëåíèþ
ãîðíîïðîìûøëåííûìè îòõîäàìè 6 46

Æóðàâëåâ À. Â. Ìèêðîòâåðäîñòü ìèíåðàëèçîâàííûõ òêàíåé êîíîäîíòîâ 6 39
Çàéíóëëèí Ð. È., Ìèçåíñ Ë. È., Ìèçåíñ À. Ã. Íîâûå äàííûå î âîçðàñòå íèæíåäåâîíñêèõ

îòëîæåíèé Çàïàäíî-Ìàãíèòîãîðñêîé çîíû Þæíîãî Óðàëà 8 20
Èâàíîâ À. Í., ×åðíÿâñêèé À. Â., Ãðîøåâ Í. Þ., Ñàâ÷åíêî Å. Ý. Ìèíåðàëû ýëåìåíòîâ

ïëàòèíîâîé ãðóïïû â íèæíèõ ðóäíûõ òåëàõ ìåñòîðîæäåíèÿ Ñåâåðíûé Êàìåííèê,
Êîëüñêèé ïîëóîñòðîâ 1 3

Êàëëèñòîâ Ã. À., Îñèïîâà Ò. À. Ê õàðàêòåðèñòèêå ãåîõèìè÷åñêèõ îñîáåííîñòåé
ãðàíèòîèäîâ Øèëîâî-Êîíåâñêîé ãðóïïû ìàññèâîâ (Ñðåäíèé Óðàë), ïðîäóêòèâíûõ
íà âîëüôðàìîâîå îðóäåíåíèå ãðåéçåíîâîãî òèïà 12 4

Êàìàøåâ Ä. Â., Êðÿæåâ À. À. Íåêîòîðûå îñîáåííîñòè âíóòðåííåãî ñòðîåíèÿ
ìîíîäèñïåðñíûõ ñôåðè÷åñêèõ ÷àñòèö êðåìíåçåìà  5 39

Êàòêîâà Â. È., Øàíèíà Ñ. Í. Õèðàëüíûå ñîåäèíåíèÿ â óðîëèòàõ 4 38
Êîâàëü÷óê Í. Ñ., Èñàåíêî Ñ. È., Êîíàíîâà Í. Â., Øóìèëîâà Ò. Ã., Äàíèëîâà Þ. Â.

Òèïîìîðôíûå îñîáåííîñòè çîëîòà àëëþâèàëüíûõ îòëîæåíèé Ôðîëîâñêîãî ó÷àñòêà
(Óñòü-Êóëîìñêèé ðàéîí, Ðåñïóáëèêà Êîìè)  1 35

Êîíàíîâà Í. Â. Óçëû ïåðåñå÷åíèÿ îðòîãîíàëüíûõ ðàçëîìîâ Åâðîïåéñêîãî Ñåâåðà
Ðîññèè ïî ãåîôèçè÷åñêèì äàííûì 7 8

Êîðèíåâñêèé Â. Ã. Âàýñèò (NiS2): ïåðâàÿ íàõîäêà â êàðáîíàòèòàõ 5 13
Êîðèíåâñêèé Â. Ã., Êîëèñíè÷åíêî Ñ. Â., Êîòëÿðîâ Â. À., Ëåáåäåâà Ñ. Ì. Ìàãíåçèîôåððèò

(Mg, Mn) Fe2
3+O4 èç êàðáîíàòèòîâ Øèøèìñêîé êîïè íà Þæíîì Óðàëå  3 3

Êîðèíåâñêèé Â. Ã., Êîòëÿðîâ Â. À., Êîëèñíè÷åíêî Ñ. Â. Íîâûå íàõîäêè ðåäêèõ
ñóëüôèäîâ Ni, Zn, Cr, Cu è V â êàðáîíàòèòàõ Þæíîãî Óðàëà 9 17

Êîòèê È. Ñ., Âàëÿåâà Î. Â., Áóøíåâ Ä. À., Æóðàâëåâ À. Â. Ãåîõèìèÿ îðãàíè÷åñêîãî
âåùåñòâà äîìàíèêîâûõ îòëîæåíèé ðàçðåçà ð. Ïûìâàøîð, ãðÿäà ×åðíûøåâà
(Òèìàíî-Ïå÷îðñêèé áàññåéí) 9 10

Êðàñèêîâ À. Â., Êàçàíöåâà À. Ñ. Ôàêòîðû, âëèÿþùèå íà äèíàìèêó ñîäåðæàíèÿ CO2

â ïðåäåëàõ ïîäçåìíîãî ïðîñòðàíñòâà (íà ïðèìåðå Êóíãóðñêîé ëåäÿíîé ïåùåðû) 9 3
Êðàñíîáàåâ À. À., Âàëèçåð Ï. Ì. Öèðêîíîâàÿ ãåîõðîíîëîãèÿ ãíåéñîâ âèøíåâîãîðñêîé

òîëùè èëüìåíî-âèøíåâîãîðñêîãî êîìïëåêñà (Þæíûé Óðàë) 3 9
Êðÿæåâà È. Â., Ïîíîìàðåâ Ä. Â. Èñòîðèÿ ôàóíû ãðûçóíîâ Ñåâåðíîãî Óðàëà

â ïîçäíåì íåîïëåéñòîöåíå (äàííûå ïàëåîíòîëîãè÷åñêîãî
èññëåäîâàíèÿ îòëîæåíèé íàâåñà Ñòóäåíîãî) 12 25

Ëèõíèêåâè÷ Å. Ã., Îæîãèíà Å. Ã., Ôàòîâ À. Ñ. Ìèíåðàëîãè÷åñêèå êðèòåðèè âûáîðà
òåõíîëîãèè ïåðåðàáîòêè ðóä ðåäêèõ ìåòàëëîâ 4 42
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Ëóêèí Â. Þ. Ïàëåîýêîëîãè÷åñêèå è ïàëåîáèîãåîãðàôè÷åñêèå îñîáåííîñòè
â ýâîëþöèè òàáóëÿò â ïîçäíåì îðäîâèêå è ðàííåì ñèëóðå íà ñåâåðå Óðàëà 3 24

Ëóêèí Â. Þ. Ïàðàëëåëèçìû è ãîìîëîãè÷åñêàÿ èçìåí÷èâîñòü ñðåäè òàáóëÿò 12 20
Ìàéîðîâà Ò. Ï., Åôàíîâà Ë. È. Ïðîÿâëåíèå çîëîòî-ìûøüÿêîâèñòîãî òèïà

Íèÿõîéñêîå-2 íà Ïîëÿðíîì Óðàëå (êðÿæ Ìàíèòàíûðä) 8 33
Ìàòâååâà Í. À., Èâàíîâà Ð. Ì. Ïåðâàÿ íàõîäêà ôîðàìèíèôåð â ëóäëîâñêîé

 êàðáîíàòíîé òîëùå íà ð. Èëû÷ (Ñåâåðíûé Óðàë) 5 27
Íèêóëîâà Í. Þ., Ñîáîëåâà À. À. Ðåçóëüòàòû U-Pb-äàòèðîâàíèÿ äåòðèòîâûõ öèðêîíîâ

èç ïåñ÷àíèêîâ ìàíèòàíûðäñêîé ñåðèè íà êðÿæå Ìàíèòàíûðä (Ïîëÿðíûé Óðàë) 6 3
Íîñêîâà Í. Í. Çåìëåòðÿñåíèÿ 22.09.2008 ã. è 20.10.2009 ã. íà ñåâåðî-âîñòîêå

Ðóññêîé ïëèòû 1 20
Íîñîâà Î. Þ., Âàøêîâ À. À. Ïåòðîãðàôè÷åñêèé ñîñòàâ îáëîìî÷íîãî ìàòåðèàëà òèëëîâ

ãðÿäû ñ íàïîðíûì ìîðåííûì îñíîâàíèåì ó ä. Ìîñååâî (çàïàäíàÿ ÷àñòü Òåðñêèõ Êåéâ,
Êîëüñêèé ïîëóîñòðîâ) 4 17

Îíèùåíêî Ñ. À., Êóçíåöîâ Ñ. Ê. Ïàëëàäèé-çîëîòîñóëüôèäíàÿ ìèíåðàëèçàöèÿ
â àíäåçèòàõ íà ìåñòîðîæäåíèè ×óäíîå (Ïðèïîëÿðíûé Óðàë) 6 20

Ïàâëîâà Ë. Ì., Ðàäîìñêàÿ Â. È., Øóìèëîâà Ë. Ï., Èâàíîâ Â. Â. Ìîäåëüíûå
ýêñïåðèìåíòû ñ ìíîãîêîìïîíåíòíûìè ðàñòâîðàìè è ãðèáíîé áèîìàññîé:
âîçìîæíîñòü ìåòàëëîíîñíîãî áèîìèíåðàëîîáðàçîâàíèÿ ïðè óãëåíàêîïëåíèè 7 33

Ïåðâóíèíà À. Â., Ìÿñíèêîâà Î. Â. Ïåòðîõèìè÷åñêèå è ïåòðîôèçè÷åñêèå ñâîéñòâà
ñòðóêòóðíûõ ðàçíîâèäíîñòåé ìàêñîâèòîâ Çàæîãèíñêîãî ìåñòîðîæäåíèÿ 2 29

Ïåòðî÷åíêîâ Ä. À. Ìèíåðàëüíûé ñîñòàâ è ãåììîëîãè÷åñêèå õàðàêòåðèñòèêè
èíòåðüåðíî-þâåëèðíûõ àììîíèòîâ ßðîñëàâñêîé îáëàñòè 2 22

Ïåøêîâ À. À., ×åðíûøîâ À. È. Ïåòðîãðàôèÿ õðîìèòîíîñíûõ óëüòðàìàôèòîâ
Àãàðäàãñêîãî ìàññèâà (Þãî-Âîñòî÷íàÿ Òûâà) 6 12

Ïëîòèöûí À. Í., Ãðóçäåâ Ä. À. Óíèêàëüíîå ìåñòîíàõîæäåíèå ðàííèõ ïðåäñòàâèòåëåé
ðîäà Protognathodus (êîíîäîíòû) íà ãðÿäå ×åðíûøåâà 3 14

Ïîíîìàðåâà Ò. À., Ïûñòèí À. Ì. Ñòðóêòóðíûå îñîáåííîñòè ìàðóíêåóñêîãî
ýêëîãèò-ãíåéñîâîãî êîìïëåêñà Ïîëÿðíîãî Óðàëà ïî ãðàâèìàãíèòíûì äàííûì 2 14

Ïîíîìàðåíêî Å. Ñ. Îñîáåííîñòè ñòðîåíèÿ ìèêðîáíûõ îáðàçîâàíèé â ñèñòåìå
«ðèô — ëàãóíà» (íà ïðèìåðå âåðõíåäåâîíñêîãî ðèôîâîãî êîìïëåêñà Ñåäúþ, Þæíûé Òèìàí) 8 14

Ðàêèí Â. È. Ñòàòèñòè÷åñêàÿ îöåíêà ýôôåêòèâíîñòè ðàáîòû íàó÷íîãî èíñòèòóòà 6 53
Ðàõèìîâ È. Ð. Âåùåñòâåííûé ñîñòàâ ìèîöåíîâûõ îòëîæåíèé Ñàèòîâñêîãî
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