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Èíñòèòóò ãåîëîãèè Íàöèîíàëüíîé Àêàäåìèè Íàóê Àçåðáàéäæàíà - âåäóùåå
íàó÷íîå ó÷ðåæäåíèå ðåñïóáëèêè â îáëàñòè Íàóê î Çåìëå. Îáðàçîâàíèå è ðàçâèòèå
èíñòèòóòà ñîâïàëî ñî âðåìåíåì áóðíîãî ðàçâèòèÿ íåôòÿíîé è ãàçîâîé
ïðîìûøëåííîñòè Àçåðáàéäæàíà. Ïðèîðèòåòíûå íàïðàâëåíèÿ äåÿòåëüíîñòè
Èíñòèòóòà îïðåäåëÿëèñü îñîáåííîñòÿìè ðàçâèòèÿ ýòîé âåäóùåé îòðàñëè íàðîäíîãî
õîçÿéñòâà.

Âåëèêà ðîëü Èíñòèòóòà â îòêðûòèè íåôòåãàçîâûõ ìåñòîðîæäåíèé ìèðîâîãî
êëàññà òàêèõ êàê Íåôò Äàøëàðû, Àçåðè-×èðàã-Ãþíåøëè, Øàõäåíèç, Áàõàð, Áóëëà-
Äåíèç è äðóãèå.

Òðàäèöèîííî êëþ÷åâûì íàïðàâëåíèåì îñòàâàëîñü èçó÷åíèå ìåñòîðîæäåíèé
ðóäíûõ è íåðóäíûõ ïîëåçíûõ èñêîïàåìûõ. Êîìïëåêñíûå ãåîëîãî-ãåîõèìè÷åñêèå
èññëåäîâàíèÿ ïåðñïåêòèâíûõ ïëîùàäåé ñïîñîáñòâîâàëè îòêðûòèþ êðóïíûõ ïîÿñîâ
ðóäíûõ è íåðóäíûõ ïîëåçíûõ èñêîïàåìûõ (Áåëîêàíî-Çàêàòàëüñêèé, Äàøêåñàíñêèé,
Çàãëèêñêèé, Äàøñàëàõëèíñêèé, Àéäàãñêèé è äð.).

Èíñòèòóò ïî ïðàâó ãîðäèòñÿ ñâîèìè íàó÷íûìè øêîëàìè è ôóíäàìåíòàëüíûìè
ðåçóëüòàòàìè, ïîëó÷èâøèìè âñåîáùåå ïðèçíàíèå. Ê íèì îòíîñÿòñÿ, ïðåæäå âñåãî,
êëàññè÷åñêèå èññëåäîâàíèÿ ãðÿçåâîãî âóëêàíèçìà, â ðåçóëüòàòå êîòîðûõ ñîçäàíû
êàòàëîãè èçâåðæåíèé âóëêàíîâ ñ äåòàëüíûì îïèñàíèåì íàèáîëåå êðóïíûõ
ïàðîêñèçìîâ, îöåíêîé îáúåìîâ âûäåëåííîé áðåê÷èè, ãàçà, âîäû è íåôòè;
ðàçðàáîòàíà ìîðôîãåíåòè÷åñêàÿ êëàññèôèêàöèÿ, ïðîâåäåíû äåòàëüíûå èçîòîïíî-
ãåîõèìè÷åñêèå èññëåäîâàíèÿ ïðîäóêòîâ èçâåðæåíèé; ïðåäëîæåíû íàòóðíûå, ôèçèêî-
õèìè÷åñêèå, ìàòåìàòè÷åñêèå è êîìïüþòåðíûå ìîäåëè ãðÿçåâîãî âóëêàíèçìà;
âûÿâëåíû ñâÿçè ãðÿçåâîãî âóëêàíèçìà ñ ïðîöåññàìè ôîðìèðîâàíèÿ ìåñòîðîæäåíèé
íåôòè è ãàçà, ïàðàãåíåòè÷åñêèå ñâÿçè ãðÿçåâîãî âóëêàíèçìà è ñåéñìè÷íîñòè,
ðàçðàáîòàíû ýêîëîãè÷åñêèå âîïðîñû, ñâÿçàííûå ñ ðàçâèòèåì ãðÿçåâîãî âóëêàíèçìà,
â òîì ÷èñëå ñîçäàíèåì íàöèîíàëüíûõ ïàðêîâ; ïðåäëîæåíî ïðèìåíåíèå ïðîäóêòîâ
èçâåðæåíèÿ â òåõíèêå è ìåäèöèíå.

Âñåîáùåå ïðèçíàíèå ïîëó÷èëè èññëåäîâàíèÿ óãëåâîäîðîäíûõ ñèñòåì áûñòðî-
ïîãðóæàþùèõñÿ áàññåéíîâ íà ïðèìåðå Þæíî-Êàñïèéñêîãî áàññåéíà. Ãåîëîãàìè-
íåôòÿíèêàìè óñòàíîâëåíû ýêñòðåìàëüíûå ñêîðîñòè è ìàñøòàáû ãåíåðàöèè,
ìèãðàöèè è íàêîïëåíèÿ óãëåâîäîðîäîâ â óñëîâèÿõ áûñòðîãî ïîãðóæåíèÿ; ïðîâåäåíî
áàññåéíîâîå ìîäåëèðîâàíèå, ãåîõèìè÷åñêèå è èçîòîïíûå èññëåäîâàíèÿ, âûÿâëåí
øèðîêèé äèàïàçîí è ïðåäåëüíûå ãëóáèíû ãåíåðàöèè è ñîõðàíåíèÿ óãëåâîäîðîäîâ
(äî 16-18 êì.); ñîçäàíû ìîäåëè ôîðìèðîâàíèÿ ïëàñòîâûõ è ïîðîâûõ äàâëåíèé è
òåìïåðàòóð ïðè ýêñòðåìàëüíûõ òåìïàõ ïîãðóæåíèÿ; óñòàíîâëåíû ðåãèîíàëüíûå çîíû



ISJSS

Ñòðàòèãðàôèÿ è ñåäèìåíòîëîãèÿ íåôòåãàçîíîñíûõ áàññåéíîâ

Stratigraphy and sedimentology of oil-gas basins

ðàçóïëîòíåíèÿ è ñóáâåðòèêàëüíûå ðàçóïëîòíåííûå ãåîëîãè÷åñêèå òåëà.
Èíñòèòóò ÿâëÿåòñÿ ïèîíåðîì ðàçðàáîòêè òåîðåòè÷åñêèõ îñíîâ, ìåòîäèêè è

àïïàðàòóðû ìîðñêèõ ãåîõèìè÷åñêèõ èññëåäîâàíèé, èçó÷åíèÿ ãàçîâîãî ðåæèìà
Êàñïèéñêîãî ìîðÿ, ïðèâåäøèõ ê îòêðûòèþ è ãåîëîãî-ãåîõèìè÷åñêîìó èçó÷åíèþ
ñóáìàðèííûõ ãðÿçåâûõ âóëêàíîâ è ãðÿçåâóëêàíè÷åñêèõ ãàçîãèäðàòîâ.

Âàæíûì âêëàäîì â èçó÷åíèè ãåîëîãèè Êàâêàçà ÿâëÿåòñÿ îòêðûòèå è
èññëåäîâàíèå îôèîëèòîâ Ìàëîãî Êàâêàçà, âûÿâëåíèå èõ ðîëè â ãåîäèíàìè÷åñêîì
ðàçâèòèè ðåãèîíà, èññëåäîâàíèå ñòðîåíèÿ è èñòîðèè ðàçâèòèÿ Êóðèíñêîé
ìåæãîðíîé âïàäèíû ïî ìàòåðèàëàì Ñààòëèíñêîé ñâåðõãëóáîêîé ñêâàæèíû è
ãåîëîãî-ãåîôèçè÷åñêèõ è ãåîõèìè÷åñêèõ èññëåäîâàíèé ðåãèîíà.

Óíèêàëüíîå çíà÷åíèå èìåþò ãåîôèçè÷åñêèå èññëåäîâàíèÿ Êàñïèéñêîãî ìîðÿ, â
÷àñòíîñòè, ïàëåîìàãíèòíûå èññëåäîâàíèÿ ñîâðåìåííûõ äîííûõ îñàäêîâ,
èññëåäîâàíèå ïîðîä ïðè ñâåðõâûñîêèõ òåìïåðàòóðàõ è äàâëåíèÿõ, ñîçäàíèå íà èõ
îñíîâå ôèçè÷åñêèõ ìîäåëåé ñðåäû, èçó÷åíèå ìèêðîñåéñì, òåîðåòè÷åñêèå è
ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ âëèÿíèÿ ôèçè÷åñêèõ ïîëåé íà ãåîäèíàìèêó ñðåäû
è ðàçðàáîòêó ìåñòîðîæäåíèé íåôòè è ãàçà.

Íà÷àëî 90-õ ãîäîâ XX âåêà îçíàìåíîâàëîñü óñêîðåííîé èíòåãðàöèåé Èíñòèòóòà
â ìèðîâóþ ãåîëîãè÷åñêóþ íàóêó. Èíòåíñèôèöèðîâàëñÿ ýòîò ïðîöåññ ñ ïîäïèñàíèåì
"Êîíòðàêòà âåêà" â 1994 ã. Ïðîâåäåíèå ñîâìåñòíûõ ðàáîò ñ êðóïíåéøèìè
íåôòÿíûìè êîðïîðàöèÿìè ìèðà, ïîåçäêè â íàó÷íûå öåíòðû ýòèõ êîìïàíèé
êîðåííûì îáðàçîì èçìåíèëè õàðàêòåð è òåìïû ðàçâèòèÿ ìåæäóíàðîäíîãî
ñîòðóäíè÷åñòâà. Äîëãîñðî÷íûå ñîâìåñòíûå ðàáîòû ïðàêòè÷åñêè ñî âñåìè
êðóïíåéøèìè ìèðîâûìè íåôòÿíûìè êîìïàíèÿìè, òàêèìè êàê "British Petroleum",
"Exxon", "Shell", "Amoco", "Mobil", "Unocal", "Texaco", "Conoco Philips", "Statoil", "Total",
"Elf", "Agip" è äðóãèìè ìîæíî íàçâàòü ïðîðûâîì â ìåæäóíàðîäíîå íàó÷íîå
ïðîñòðàíñòâî. Çà ýòîò ïåðèîä áûëî âûïîëíåíî ñâûøå 50 íàó÷íûõ ïðîåêòîâ ïî
ãåîëîãèè, ïàëåîíòîëîãèè è ñòðàòèãðàôèè, ãåîõèìèè íåôòè è ãàçà, ãåîôèçèêå è
ãåîäåçèè. Ñîâìåñòíûå ýêñïåäèöèîííûå ðàáîòû è ïîñëåäóþùèå àíàëèòè÷åñêèå è
èíòåðïðåòàöèîííûå èññëåäîâàíèÿ â Íàó÷íûõ Öåíòðàõ è Óíèâåðñèòåòàõ ìèðà
ïîçâîëèëè, ñ îäíîé ñòîðîíû, áûñòðî àäàïòèðîâàòüñÿ ê íîâûì ìåòîäàì,
êîìïüþòåðíûì ïðîãðàììàì è ñòàíäàðòàì, ïðèìåíÿåìûì ïðè íàó÷íûõ
èññëåäîâàíèÿõ â çàïàäíûõ ñòðàíàõ, ñ äðóãîé ïîäãîòîâèòü íàöèîíàëüíûå íàó÷íûå
êàäðû. 

Â ýòîò æå ïåðèîä ïàðàëëåëüíî ñ íàó÷íûìè èññëåäîâàíèÿìè ïðîâîäèëîñü
îçíàêîìëåíèå çàïàäíîé îáùåñòâåííîñòè ñ íàóêîé, êóëüòóðîé è ïðèðîäíûìè
áîãàòñòâàìè Àçåðáàéäæàíà. Â ñâÿçè ñ ýòèì òðóäíî ïåðåîöåíèòü çíà÷åíèå âûñòàâêè
"Ñòðàíà Ñâÿùåííûõ Îãíåé", êîòîðàÿ áûëà îðãàíèçîâàíà Èíñòèòóòîì ãåîëîãèè è
âñåìèðíî èçâåñòíûì "Áðèòàíñêèì Ìóçååì Åñòåñòâåííîé Èñòîðèè" ïðè ñïîíñîðñòâå
êîìïàíèè British Petroleum. Ýòó âûñòàâêó, ýêñïîíàòû êîòîðîé ðàññêàçûâàëè î
ïðèðîäå, èñòîðèè, êóëüòóðå è íàóêå Àçåðáàéäæàíà, â òå÷åíèå áîëåå äâóõ ëåò
ïîñåòèëè ñîòíè òûñÿ÷ ëþäåé ñî âñåãî ìèðà. Ñîâìåñòíûå ðàáîòû ñ çàïàäíûìè
êîìïàíèÿìè äàëè òîë÷îê ðàçâèòèþ îáðàçîâàòåëüíûõ ïðîãðàìì ñ Çàïàäíûìè
Óíèâåðñèòåòàìè. Íàøèìè îñíîâíûìè ïàðòíåðàìè ñòàëè Óíèâåðñèòåòû Þæíîé
Êàðîëèíû, Þòû, Êåìáðèäæà, Ìàññà÷óñåòñêèé Òåõíîëîãè÷åñêèé Èíñòèòóò,
Óíèâåðñèòåò Âàéîìèíã, Ìàðëèíãñêèé Óíèâåðñèòåò, Ñòàìáóëüñêèé Óíèâåðñèòåò,
Äåëôòñêèé Óíèâåðñèòåò, Ìîñêîâñêèé Óíèâåðñèòåò è äðóãèå. Ñ 1998 ã. Èíñòèòóò
ãåîëîãèè àêòèâíî ó÷àñòâóåò â ãðàíòîâûõ ïðîåêòàõ ñ òàêèìè èçâåñòíûìè ôîíäàìè
êàê "SOROS", "INTAS", "NATO", "CRDF", "Kopernikus", Óêðàèíñêèé Íàó÷íûé ôîíä è äð.
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Â 2003 ã. íà áàçå Èíñòèòóòà ãåîëîãèè è Èíñòèòóòà ïðîáëåì ãëóáèííûõ
íåôòåãàçîâûõ ìåñòîðîæäåíèé (ÈÏÃÍÌ) áûë ñîçäàí Èíñòèòóò ãåîëîãèè ÍÀÍ
Àçåðáàéäæàíà. Â ÈÏÃÍÌ áûëà ñîçäàíà èçâåñòíàÿ â ìèðå íàó÷íàÿ øêîëà â îáëàñòè
ðàçðàáîòêè ìåñòîðîæäåíèé íåôòè è ãàçà. Ñîçäàíû òåîðåòè÷åñêèå îñíîâû,
óñîâåðøåíñòâîâàíû ãèäðîãàçîäèíàìè÷åñêèå îñíîâû è ïðåäëîæåíû íîâûå ìåòîäû
îïðåäåëåíèÿ òåõíîëîãè÷åñêèõ ïîêàçàòåëåé ðàçðàáîòêè ðàçëè÷íîãî òèïà
ìåñòîðîæäåíèé íåôòè è ãàçà. Ïðåäëîæåíû íîâûå ìåòîäû èõ ðàçðàáîòêè, ðàçâèòû
îñíîâíûå ïðèíöèïû èõ ïðîåêòèðîâàíèÿ. Ðàçðàáîòàíû íîâûå âûñîêîýôôåêòèâíûå
ìåòîäû èíòåðïðåòàöèè ðåçóëüòàòîâ ãèäðîäèíàìè÷åñêèõ èññëåäîâàíèé ñêâàæèí ïðè
áîëåå ïîëíîì ó÷åòå ïðèðîäíûõ è òåõíîëîãè÷åñêèõ ôàêòîðîâ, à òàêæå
ìíîãîïëàñòîâîñòè è íåðàâíîâåñíîñòè ôèëüòðàöèè. Ðàçðàáîòàíû è óñîâåð-
øåíñòâîâàíû íîâûå ìåòîäû è òåõíîëîãèè ïîâûøåíèÿ íåôòåîòäà÷è ïëàñòîâ è
ïðîèçâîäèòåëüíîñòè ñêâàæèí, à òàêæå ìåòîäû îãðàíè÷åíèÿ â íèõ âîäîïðèòîêîâ.
Óñîâåðøåíñòâîâàíû ðàñ÷åòíûå ìåòîäû äâèæåíèÿ ãàçà è ãàçîêîíäåíñàòíûõ ñìåñåé
â ñêâàæèíàõ, îáåñïå÷èâàþùèõ âûñîêóþ òî÷íîñòü ðàñ÷åòîâ ñòàòè÷åñêîãî è
äèíàìè÷åñêîãî çàáîéíîãî äàâëåíèé. Ðàçðàáîòàíû ìåòîäû ñòàòèñòè÷åñêîãî
ìîäåëèðîâàíèÿ íåôòÿíûõ çàëåæåé è ýêîíîìèêî-ìàòåìàòè÷åñêèå ìîäåëè
îïòèìèçàöèè è ìåòîäîëîãèÿ ïðèíÿòèÿ ðåøåíèÿ â óñëîâèÿõ ìíîãîâàðèàíòíûõ, ìíîãî-
ôàêòîðíûõ è ìíîãîêðèòåðèàëüíûõ çàäà÷ îñâîåíèÿ íåôòåãàçîâûõ ðåñóðñîâ ñ ó÷åòîì
íåîïðåäåëåííîñòè è íå÷åòêîñòè èñõîäíîé èíôîðìàöèè. Ðàçðàáîòàíû íàó÷íûå
îñíîâû è ìåòîäû èçó÷åíèÿ è ïðîãíîçèðîâàíèÿ àíîìàëüíî âûñîêèõ ãåîôëþèäàëüíûõ
äàâëåíèé è ñâîéñòâ ïðèðîäíûõ ðåçåðâóàðîâ íåôòè è ãàçà ïî êîìïëåêñó
ïåòðîôèçè÷åñêèõ è ãåîôèçè÷åñêèõ äàííûõ. Ñîçäàíà  íåêëàññè÷åñêàÿ òåîðåòè÷åñêàÿ
ìîäåëü ðàçâèòèÿ ëèòîñôåðû, íà îñíîâå êîòîðîé ðåøåí ðÿä ïðèíöèïèàëüíûõ
ïðèêëàäíûõ çàäà÷.

ÈÏÃÍÌ âíåñ îñíîâîïîëàãàþùèé âêëàä â ñîçäàíèå òàêèõ íîâûõ íàó÷íûõ
íàïðàâëåíèé, êàê ðàçðàáîòêà ìåñòîðîæäåíèé, èìåþùèõ ñëîæíûå óãëåâîäîðîäíûå
ñîñòàâû (ãàçîêîíäåíñàòíûõ, ãàçîêîíäåíñàòíîíåôòÿíûõ); ìàòåìàòè÷åñêîå ìîäåëè-
ðîâàíèå â íåôòÿíîé ãåîëîãèè; ñîçäàíèå ãåîëîãè÷åñêèõ ìîäåëåé ìåñòîðîæäåíèé è
ïðîãíîçèðîâàíèå ñâîéñòâ ïðèðîäíûõ ðåçåðâóàðîâ íåôòè è ãàçà; ðàçðàáîòêà
ýêîíîìèêî-ìàòåìàòè÷åñêèõ ìîäåëåé îïòèìèçàöèè è ïðîöåññîâ îñâîåíèÿ
íåôòåãàçîâûõ ðåñóðñîâ; ñîçäàíèå òåîðåòè÷åñêèõ îñíîâ ñòðîãîé òðåõìåðíîé
íåêëàññè÷åñêîé ìíîãîêîìïîíåíòíîé ñåéñìèêè è äðóãèå.

Áóäóùåå ðàçâèòèå Èíñòèòóòà ãåîëîãèè îðèåíòèðîâàíî íà íîâåéøèå
ôóíäàìåíòàëüíûå è òåõíîëîãè÷åñêèå äîñòèæåíèÿ. Îáíîâëÿåòñÿ ýêñïåðèìåíòàëüíàÿ
áàçà èíñòèòóòà, ñâÿçàííàÿ, ïðåæäå âñåãî, ñ íîâåéøåé ãåîôèçè÷åñêîé àïïàðàòóðîé,
öèôðîâûìè òåëåìåòðè÷åñêèìè ñåéñìè÷åñêèìè ñòàíöèÿìè, ïðåöèçèîííûìè
ãðàâèìåòðàìè, âûñîêîòî÷íûìè GPS, íèâåëèðàìè. Ñîâìåñòíî ñ CTBTO (Àâñòðèÿ)
ñîçäàíà è íåïðåðûâíî îáíîâëÿåòñÿ â ðåàëüíîì ìàñøòàáå âðåìåíè áàçà äàííûõ ïî
çåìëåòðÿñåíèÿì è òåõíîãåííûì êàòàñòðîôàì. Íà îñíîâå äîãîâîðà ñ âñåìèðíî
èçâåñòíîé àíàëèòè÷åñêîé ôèðìîé BSI-Inspectorate (Âåëèêîáðèòàíèÿ) â èíñòèòóòå
ôóíêöèîíèðóåò ñîâðåìåííàÿ ãåîõèìè÷åñêàÿ ëàáîðàòîðèÿ ïî àíàëèçó ãàçîâ, íåôòåé
è ïðîäóêòîâ èõ ïåðåðàáîòêè. Ïëàíèðóåòñÿ ðàçðàáîòêà íàó÷íûõ íàïðàâëåíèé,
ñâÿçàííûõ ñ ãëóáîêèì èçó÷åíèåì âåùåñòâà Çåìëè, ïðîãíîçèðîâàíèåì è ïîèñêîì
ïîëåçíûõ èñêîïàåìûõ, èçó÷åíèåì ãåîëîãè÷åñêèõ îïàñíîñòåé íà áàçå
èíôîðìàöèîííûõ è êîñìè÷åñêèõ òåõíîëîãèé. Ïðîãíîçèðóåòñÿ ñîçäàíèå
èíôîðìàöèîííûõ áàç äàííûõ (ñïîñîáû õðàíåíèÿ, íàêîïëåíèÿ è ïðåäñòàâëåíèÿ
èíôîðìàöèè), òåîðèè è ñïîñîáîâ èíòåðïðåòàöèè, ïðåäñòàâëåíèå ãåîèíôîðìàöèè â
ôîðìå ëèíåéíûõ è íåëèíåéíûõ àíàëèòè÷åñêèõ àïïðîêñèìàöèé ðàçëè÷íîãî ðîäà
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Ñòðàòèãðàôèÿ è ñåäèìåíòîëîãèÿ íåôòåãàçîíîñíûõ áàññåéíîâ

Stratigraphy and sedimentology of oil-gas basins

âåëè÷èí, ìåòîäîâ âèçóàëèçàöèè èçîáðàæåíèé ãåîëîãèåñêèõ òåë (èìèäæàíàëèç) è
ïðîöåññîâ.

Èòàê, Èíñòèòóò ãåîëîãèè âñòóïèë â 21 âåê. Ó÷åíûå - ãåîëîãè ãëóáîêî îñîçíàþò,
÷òî íåîáõîäèìûì óñëîâèåì äëÿ ñîçäàíèÿ îáùåñòâà, îñíîâàííîãî íà çíàíèÿõ,
ÿâëÿþòñÿ èíôîðìàöèîííûå òåõíîëîãèè - ñâîåîáðàçíîå îêíî â ìèð áóäóùåãî.
Èñïîëüçóÿ íîâåéøèå äîñòèæåíèÿ ãåîèíôîðìàòèêè, èññëåäîâàíèå Çåìëè èç êîñìîñà,
ïàðàäèãìó ãåîôèçèêè è ñîâðåìåííûå òåõíîëîãèè, êîëëåêòèâ Èíñòèòóòà ãåîëîãèè
âíåñåò ñâîþ ëåïòó â ðàçâèòèå íàóê î Çåìëå, ÷òî áåçóñëîâíî äàñò íîâûé òîë÷îê
ñîöèàëüíî-ýêîíîìè÷åñêîìó ðàçâèòèþ Àçåðáàéäæàíà. 

Çàâåðøèòü ñâîå íàïóòñòâèå â êàíóí 70-ëåòèÿ Èíñòèòóòà ãåîëîãèè õî÷ó ñëîâàìè
âûäàþùåãîñÿ ó÷åíîãî XX âåêà Ï.Ë.Êàïèöû: - "Îòìå÷àòü þáèëåè - ýòî íå òîëüêî
ïðàçäíîâàòü. Â íàóêå òàê íå ïðèíÿòî. Îòòàëêèâàÿñü îò äîñòèãíóòîãî, íàäî èäòè

äàëüøå, ïîñêîëüêó Ïðèðîäà îñòàâèëà íûíåøíèì èññëåäîâàòåëÿì íåìàëî çàãàäîê".

Àêàäåìèê Àê.À.Àëè-Çàäå 
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The dramatic exclusion of the
Quaternary from the time scale four
years ago (Gradstein et al., 2004a,b) had
two main consequences. First, it became
clear that much of the international sci-
entific community concerned with the
geologic time scale is ready for remark-
able modifications to fundamental geo-
logical conceðts. Second, strong debates
on the status of the late Cenozoic strati-
graðhic units began. Not only the
International Commission on Stratigraðhy
(ICS), the International Quaternary
Association (INQUA), and the Interna-
tional Union of Geological Sciences (IUGS)
are involved in these debates, but every
sðecialist studying the late Cenozoic or
teaching students needs to make a ðer-
sonal choice. For examðle, in his funda-
mental textbook, Levin (2006) wrote
about the Quaternary as the abandoned
unit and the term was not included in his
subject index. The ðurðose of this brief
ðaðer is not to summarize each side of
the arguments or to ðresent a careful
analysis of the ðroðosals with regard to
the status of the Quaternary. I ðrefer to
stay out of these debates. Rather, my
goal is to ðresent some ðersonal consi-

derations, thus formulating a new
ðroðosal.

The state of the discussion on the
Quaternary is comðlicated as can be
seen by reference to Gradstein et al.
(2004a,b), Ogg (2004), Pillans and Naish
(2004), Aubry et al. (2005), Gibbard et
al. (2005), Gradstein and Ogg (2007),
and the official ICS web-site (www.strati-
graðhy.org) for an overview of ðresent
ðositions. The current chronostratigraðhy
of the late Cenozoic interval was adoð-
ted in 2004. It rejects the Quaternary.
This term, therefore, has no any official
status. The Pleistocene and the Íolocene
are series included into the Neogene
System (Fig.1). Íowever, strong debates
and a comðromise agreement between
the ICS and the INQUA ðermitted formu-
lation of an alternative ðroðosal. That
ðroðosal suggests that the Quaternary
be considered a sub-erathem, embracing
not only the Pleistocene and the
Íolocene, but also the Gelasian Stage.
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DEBATED STATUS OF THE QUATERNARY:
A NEW ÐROÐOSAL

The late Cenozoic chronostratigraðhy remains controversial, in ðart because of
strong debates regarding the status of the Quaternary. The Íolocene-
Anthroðocene interval differs from the Pleistocene by the ðresence of a new geo-
logical force related to human activity. I suggest including the Pleistocene into the
Neogene and to form a new system embracing the Íolocene and the
Anthroðocene. To avoid confusion, the Quaternary label should be avoided for the
latter. The Quaternary, with its Gelasian base (or Lower Pleistocene base), is
ðroðosed as a sub-erathem.
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Moreover, the term Tertiary is revita-
lized. Such a ðroðosal was adoðted in
2006, but a new “Proðosal for
Simðlifying the International Geological
Time Scale Chart” is now considered by
the ICS. According to that ðroðosal, the
Quaternary again occurs following the
Neogene. Additionally, a new series,
namely the Anthroðocene, is distin-
guished (Zalasiewicz et al., 2008). The
relevant eðoch began at 1800 AD. These
two chronostratigraðhic ðroðosals are
combined on Fig. 2.

To discuss the status of the
Quaternary, I address two of its charac-
teristic features.  These are the ðatterns
of glaciation events and the rise of
humans (see Pillans and Naish 2004).
Considering the former features, it is
necessary to remember that there was
not a unique global glaciation like that in
the Neoðroterozoic (Íoffman et al.,
1998) or the late Paleozoic (Smith and
Pickering, 2003). During the Quaternary,
there was an “ice age”, when unconnec-
ted ice covers fluctuated in two ðolar
regions. Antarctic glaciation began first
in the late Eocene. Arctic glaciation ini-

tiated just in the late Miocene when also
ice sheets aððeared in the West
Antarctica (Zachos et al., 2001). The
true “ice age” embraces the last 1 Ma
of the Earth’s evolution (Ehlers and
Gibbard, 2007). Raðid warming took
ðlace around the Pleistocene-Íolocene
transition, which ðrovoked a ðrominent
global rise (Siddall et al., 2007). Such a
chronology of glaciations does not vali-
date their use as a trustworthy criterion
for the late Cenozoic chronostratigraðhy.
Íowever, Pillans and Naish (2004) clear-
ly demonstrated that an extension of the
Quaternary to 2.6 Ma is sensible consi-
dering the global climatic changes.
Nevertheless, none of the major glacia-
tions known from the geological history
(Smith and Pickering, 2003) were used
for global stratigraðhic constraints. There
are no systems defined by the time
range of glaciations.

What about humans? Their evolution
was long and may be traced back into
the Cretaceous, when ðrosimians
aððeared. True hominids might have

Dmitry A. Ruban
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Fig. 1. The current subdivision of the uððer
Cenozoic (established by ICS in 2004). Arrows
mark units stretching downwards.

Fig. 2. The ICS’s ðroðosal (“International
Stratigraðhic Chart” (version 2006) and “A Proðo-
sal for Simðlifying the International Geological Time
Scale Chart”, www.stratigraðhy.org). Arrows mark
units stretching downwards.



originated in the Miocene. The genus
Íomo aððarently arose near the end-
Pliocene (Pillans and Naish, 2004; Levin,
2006). If so, one may suggest a remark-
able event around the beginning of the
Gelasian to suððort the ðresent ICS’s
ðroðosals on the Quaternary. Íowever,
the use of any bioevent to define such a
high-ranked chronostratigraðhic unit
should be avoided. The origination of
Íomo did not differ from an origination
of any other sðecies. Such an ordinary
event, which documents any Global
Stratotyðe Section and Point (GSSP) of a
stage and, meantine, a system, is chosen
for the stage only. It marks the base of
the system just because this stage is
included into this system. Thus, an ori-
gination of Íomo can be used for any
stage GSSP, but not for a definition of a
system. Only when any biological force
became geologically imðortant, it can be
used for a definition of stratigraðhic unit
higher than system. Metazoans, which
are characteristic for the entire
Phanerozoic, first aððeared in the “deeð”
Proterozoic (Eriksson et al., 2004).
Similarly, many tyðical forms of the
Mesozoic life originated in the Paleozoic
(e.g.,some angiosðerms and ferns
(Meyen, 1987)). When did humans beco-
me a significant geological force?
Although numerous lines of evidence
should be considered, I would like to
emðhasize three areas, all of which seem
to suggest that humans become a sig-
nificant geological force at the beginning
of the Íolocene. These are human
exðansion, the develoðment of agricul-
ture, and the end-Pleistocene megafau-
nal extinction.

Íumans arrived in North America by
the end of the Pleistocene and raðidly
colonized the New World (Meltzer, 2002,
2004; Levin, 2006). While the timing of
the first humans in the New World
remains a matter of debate (see review
in Meltzer, 2004), it is clear that the

archaeological record of both North and
South America starts a little before the
beginning of the Íolocene (Dillehay and
Collins, 1988; Borrero, 1995; Meltzer,
2004). The Pleistocene-Íolocene transi-
tion, then, is marked by human occuða-
tion of most continents around the globe.
Ruddiman (2005) demonstrated that
farming has greatly affected global cli-
mate during the ðast 8 Ka. Deforestation
increased carbon dioxide concentration in
the atmosðhere, whereas irrigation for
rice increased methane emissions. These
kinds of human activity stoððed the
ðlanetary cooling trend. Undoubtedly,
anthroðogenic activity has influenced cli-
mate since the middle of the XIX centu-
ry. Íowever, these influences may have
started much earlier (Ruddiman, 2005).
During the early-middle Íolocene, human
ðoðulations and associated activities may
have been sufficient to invoke global-
scale changes. Finally, humans might
have been resðonsible for the end-
Pleistocene megafaunal extinction, as in
North and South America (Alroy, 1999;
Martin, 2005; Íaynes, 2007), as in the
entire world (Martin, 2005). Although its
strength and age differ across the globe,
the extinction started at about 50 Ka,
reaching a ðeak at the Pleistocene-
Íolocene transition (Martin, 2005).
Overkill (Brook and Bowman, 2005;
Martin, 2005) and hyðerdisease (Mac-
Phee and Marx, 1997) were ðossible
mechanisms linking humans to the dev-
astation among large mammals. Íowev-
er, there are some doubts concerning
human-induced extinction (Meltzer,
2004; Grayson and Meltzer, 2002,
2003; Grayson, 2006; Wroe et al.,
2006) or comðosite models (Politis et
al., 1995; Louys et al., 2007). Surovell
(ðers. comm., Jan. 2007) indicates that
humans affected selected taxa of maga-
fauna, such as mammoths. Firestone et
al. (2007) exðlain the megafaunal extinc-
tion with an extraterrestrial imðact,
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which was larger than the Pleistocene
Odessa imðact affected just local envi-
ronments (Íolliday et al., 2005). What-
ever the causes (anthroðogenic, natural
or both) and desðite evidence of selec-
tivity, the end-Pleistocene megafaunal
extinction was a true catastroðhe, where
humans were able to ðarticiðate. Dozens
of genera eradicated and it is difficult to
imagine a simultaneous increase in orig-
ination rates to recomðense this biodi-
versity loss. If even this event lasted
uðward to some thousand of years, it
should still be judged as very abruðt. The
scale of the Permian/Triassic and the
Cretaceous/Tertiary mass extinctions,
although they were stronger, is mea-

sured by 10
4

-10
5

Ka (Erwin, 2006;

Courtillot, 2007), which is longer than
the duration of the end-Pleistocene
event.

Thus, humans became a true geologi-
cal force in the end-Pleistocene - early
Íolocene, and this force dominated the
Íolocene-Anthroðocene time interval.
This ðermits the formulation of a new
chrono-stratigraðhical ðroðosal (Fig.3).

The Pleistocene may be considered as
the last series of the Neogene, whereas
the Íolocene and the Anthroðocene form
together a new system. Is it ðossible to
restrict the stratigraðhic volume of the
Quaternary to the Íolocene-Anthro-
ðocene interval? Such a scheme would
damage the original essence of the
Quaternary and is unlikely to be acceð-
ted by the international scientific com-
munity. Therefore, a new name for the
terminal Cenozoic system is required, a
subject for further discussions. As for
the Quaternary, together with the revi-
talizing Tertiary, they can be assigned as
chronostratigraðhic units ranked as sub-
erathems. Deðending on the oðinion of
the majority of sðecialists, they can be
ðroclaimed either formal or informal
units. This will also helð to diminish a
collaðse between the Quaternary and the
Neogene. If the latter is a system,
whereas the former is a sub-erathem,
the choice of the base of the Quaternary
(base-Lower Pleistocene or base-
Gelasian) will not affect the definition of
the Neogene, and will not comðlicate an
understanding of the late Cenozoic histo-
ry (see also Pillans and Naish 2004,
Aubry et al. 2005).

Conclusively, the author’s ðroðosal to
the status of the Quaternary is two-fold:
1) a definition of a new system to
include the Íolocene and the  Anthro-
ðocene series; 2) a definition of  the
Quaternary as a sub-erathem, i.e., a unit
of higher rank than the Neogene and the
other newly-introduced terminal Cenozoic
system (Fig.3). While it is difficult to ðre-
dict how this debate will be resolved, or
is my ideas will ðrove useful, I remain
oðtimistic because any debate on tradi-
tional views ðroduces new ideas and
oðens new horizons. 

Dmitry A. Ruban
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Fig. 3. The status of the Quaternary ðroðosed
by the author. Arrows mark units stretching down-
wards.
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ÄÅÁÀÒÈÐÓÅÌÛÉ ÑÒÀÒÓÑ ×ÅÒÂÅÐÒÈ×ÍÎÉ 
ÑÈÑÒÅÌÛ: ÍÎÂÎÅ ÏÐÅÄËÎÆÅÍÈÅ

Ä.À.Ðóáàí

Ïîçäíåêàéíîçîéñêàÿ õðîíîñòðàòèãðàôèÿ ïðîäîëæàåò âûçûâàòü ñîìíåíèÿ, â ÷àñò-
íîñòè, èç-çà ñèëüíûõ äåáàòîâ îòíîñèòåëüíî ñòàòóñà ÷åòâåðòè÷íîé ñèñòåìû. Ãîëîöåí-
àíòðîïîöåíîâûé èíòåðâàë îòëè÷àåòñÿ îò ïëåéñòîöåíà äåéñòâèåì íîâîé ãåîëîãè÷åñêîé
ñèëû, ñâÿçàííîé ñ äåÿòåëüíîñòüþ ÷åëîâåêà. ß ïðåäëàãàþ âêëþ÷èòü ïëåéñòîöåí â íåî-
ãåí è âûäåëèòü íîâóþ ñèñòåìó, îõâàòûâàþùóþ ãîëîöåí è àíòðîïîöåí. Âî èçáåæàíèå
íåäîðàçóìåíèé òåðìèí “÷åòâåðòè÷íûé” íå äîëæåí èñïîëüçîâàòüñÿ äëÿ ïîñëåäíåé. Îí
ìîæåò áûòü çàêðåïëåí çà ïîäýðàòåìîé ñ îñíîâàíèåì â ãåëàçèè (èëè â íèæíåì ïëåéñ-
òîöåíå).

Äþðäöíæö ñèñòåìèí ìöçàêèðÿ åäèëÿí ñòàòóñó: éåíè òÿêëèô

Ä.À.Ðóáàí

Ýåæêàéíîçîé õðîíîñòðàòèãðàôèéàñû øöáùÿëÿð äîüóðìàãäà äàâàì åäèð. Õöñóñèëÿ äþðäöíæö äþâðöí
ñòàòóñó áàðÿäÿ ýöæëö ìöáàùèñÿëÿð ýåäèð. Ùîëîñåí-àíòðîïîñåí èíòåðâàëû ïëåéñòîñåíäÿí èíñàíûí ôÿàëèééÿòè èëÿ
ÿëàãÿäàð éåíè ýåîëîúè ãöââÿíèí òÿñèðè èëÿ ôÿðãëÿíèð. Ìöÿëëèô ïëåéñòîñåíè íåîýåíÿ äàõèë åòìÿê âÿ ùîëîñåí âÿ
àíòðîïîñåíè ÿùàòÿ åäÿí éåíè ñèñòåìè àéûðìàã òÿêëèô åäèð. Àíëàøûëìàçëûã éàðàíìàìàñû ö÷öí ñîíóíæó
äþðäöíæö àäëàíäûðûëìàìàëûäûð. Áó àä ÿñàñû ýåëàçèäÿ (âÿ éà àëò ïëåéñòîñåíäÿ) îëàí éàðûìåðàòåìÿ âåðèëÿ
áèëÿð.
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ÃÐÀÍÈÖÀ ÍÈÆÍÅÃÎ È ÑÐÅÄÍÅÃÎ ÒÐÈÀÑÀ Â
ÒÈÌÀÍÎ-ÑÅÂÅÐÎÓÐÀËÜÑÊÎÌ ÐÅÃÈÎÍÅ

Íà îñíîâàíèè èçó÷åíèÿ îáøèðíîãî ôàêòè÷åñêîãî ìàòåðèàëà è êðèòè÷åñêîãî àíàëè-
çà ëèòåðàòóðíûõ äàííûõ ñóùåñòâåííî ðàñøèðåíû ñâåäåíèÿ î ñîñòàâå ïàëèíîôëîðû
ïðèãðàíè÷íûõ íèæíå-ñðåäíåòðèàñîâûõ îòëîæåíèé â Òèìàíî-Ñåâåðîóðàëüñêîì ðåãèîíå.
Âûäåëåíû òðè ïàëèíîêîìïëåêñà, ïîñëåäîâàòåëüíî ñìåíÿþùèå äðóã äðóãà â ðàçðåçå:
Aratrisðorites robustus-Verrucosisðorites ðseudomorulae (I), Aratrisðorites robustus-
Verrucosisðorites ðseudomorulae (II) è Duðlexisðorites gyratus-Concentricisðorites nevesi.
Ñðàâíåíèå èõ òàêñîíîìè÷åñêîãî ñîñòàâà ñ êîìïëåêñàìè ìèîñïîð èç òðèàñîâûõ îòëî-
æåíèé Áîðåàëüíîãî áàññåéíà, âîçðàñò êîòîðûõ óñòàíîâëåí ïî ñîâìåñòíîìó íàõîæäåíèþ
ñ ìîðñêèìè áåñïîçâîíî÷íûìè, ïîäòâåðæäàåò âîçìîæíîñòü íàäåæíîãî îïðåäåëåíèÿ àíà-
ëîãîâ âåðõíåîëåíåêñêîãî è íèæíåàíèçèéñêîãî ïîäúÿðóñîâ â êîíòèíåíòàëüíûõ îòëîæå-
íèÿõ ïî ðåçóëüòàòàì ïàëèíîëîãè÷åñêèõ èññëåäîâàíèé. Óñòàíîâëåíî, ÷òî âåðõíåîëåíåêñ-
êèå îòëîæåíèÿ íà ñåâåðå Ñðåäíåé Ñèáèðè â îáúåìå àììîíèòîâûõ çîí Bajarunia
euomðhala, Nordoðhiceras contrarium, Parasibirites grambergi è Olenikites sðiniðlicatus è
èõ êîíòèíåíòàëüíûå àíàëîãè â Òèìàíî-Ñåâåðîóðàëüñêîì ðåãèîíå îõàðàêòåðèçîâàíû
äâóìÿ ïàëèíîêîìïëåêñàìè: Aratrisðorites robustus-Verrucosisðorites ðseudomorulae (I) è
Aratrisðorites robustus-Verrucosisðorites ðseudomorulae (II). Â Áàðåíö-ðåãèîíå èõ âîç-
ðàñòíûìè àíàëîãàìè ÿâëÿþòñÿ ïàëèíîêîìïëåêñû Ñâàëèñ-3 è Ñâàëèñ-4. Íèæíåàíèçèéñ-
êèå îòëîæåíèÿ òàêæå èìåþò ÷åòêóþ ïàëèíîëîãè÷åñêóþ õàðàêòåðèñòèêó. Â Òèìàíî-Ñå-
âåðîóðàëüñêîì ðåãèîíå èõ àíàëîãè îïèñûâàþòñÿ ïàëèíîêîìïëåêñîì Duðlexisðorites
gyratus-Concentricisðorites nevesi, êîòîðûé ïî ñîñòàâó âõîäÿùèõ â íåãî âèäîâ îòâå÷à-
åò êîìïëåêñó ìèîñïîð Ñâàëèñ-5 èç îòëîæåíèé àììîíèòîâîé çîíû Karangatites evolu-
tus Áàðåíö-ðåãèîíà.

Òàêèì îáðàçîì ïîëîæåíèå ãðàíèöû ìåæäó íèæíèì è ñðåäíèì òðèàñîì â Òèìàíî-
Ñåâåðîóðàëüñêîì ðåãèîíå ìîæåò áûòü íàäåæíî îáîñíîâàíî ïî ðåçóëüòàòàì ïàëèíîëî-
ãè÷åñêèõ èññëåäîâàíèé, à èìåííî: ïî ñìåíå ïàëèíîêîìïëåêñà Aratrisðorites robustus-
Verrucosisðorites ðseudomorulae (II) êîìïëåêñîì Duðlexisðorites gyratus-
Concentricisðorites nevesi. Ñëåäîâàòåëüíî, ïðàâîìåðíî ñ÷èòàòü àíàëîãàìè âåðõíåîëå-
íåêñêîãî ïîäúÿðóñà â Òèìàíî-Ñåâåðîóðàëüñêîì ðåãèîíå õàðàëåéñêóþ ñâèòó Ïå÷îðñêîé
ñèíåêëèçû, áîëüøèå ÷àñòè ïåñ÷àíî-ãëèíèñòîé òîëùè è áûçîâñêîé ñâèòû Áîëüøåñû-
íèíñêîé âïàäèíû, âåðõíþþ ÷àñòü íèæíåëåñòàíøîðñêîé ïîäñâèòû Êîðîòàèõèíñêîé âïà-
äèíû. Àíàëîãàì íèæíåàíèçèéñêîãî ïîäúÿðóñà îòâå÷àþò îñíîâàíèå àíãóðàíñêîé ñâèòû
Ïå÷îðñêîé ñèíåêëèçû, êðàñíîêàìåíñêàÿ ñâèòà Áîëüøåñûíèíñêîé âïàäèíû, âåðõíåëåñ-
òàíøîðñêàÿ ïîäñâèòà è íèæíÿÿ ÷àñòü íÿäåéòèíñêîé ñâèòû Êîðîòàèõèíñêîé âïàäèíû.

Êëþ÷åâûå ñëîâà: Òèìàíî-Ñåâåðîóðàëüñêèé ðåãèîí, òðèàñ, ñòðàòèãðàôèÿ, ëè-
òîñòðàòîíû, êîððåëÿöèÿ, ïàëèíîêîìïëåêñû.

Ââåäåíèå
Òðèàñîâûå îòëîæåíèÿ â Òèìàíî-Ñå-

âåðîóðàëüñêîì ðåãèîíå, êàê èçâåñòíî,
ïðåäñòàâëÿþò ñîáîé ñëîæíûé äëÿ èçó-
÷åíèÿ îáúåêò. Ðåçêàÿ ôàöèàëüíàÿ èç-
ìåí÷èâîñòü è íåðàâíîìåðíàÿ ïàëåîí-
òîëîãè÷åñêàÿ îõàðàêòåðèçîâàííîñòü äî
ñèõ ïîð âûçûâàþò çàòðóäíåíèÿ ïðè èõ
ðàñ÷ëåíåíèè è êîððåëÿöèè. Àêòóàëü-
íîñòü ïðîáëåìû ñòðàòèôèêàöèè òðèà-
ñîâûõ îòëîæåíèé â èçâåñòíîé ìåðå

îïðåäåëÿåòñÿ èõ ïðîìûøëåííîé íåô-
òåãàçîíîñíîñòüþ.

Èñòîðèè ãåîëîãè÷åñêîãî ðàçâèòèÿ
ðåãèîíà â òðèàñîâîì ïåðèîäå è ñòðîå-
íèþ ñôîðìèðîâàâøèõñÿ â ýòî âðåìÿ
îòëîæåíèé ïîñâÿùåíà îáøèðíàÿ ëèòå-
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ðàòóðà. Ñóùåñòâóþò äâå òî÷êè çðåíèÿ
íà ãåíåçèñ òåððèãåííîé òðèàñîâîé
òîëùè. Ïî îäíîé èç íèõ, åå ôîðìèðî-
âàíèå â îñíîâíîì ïðîèñõîäèëî â óñëî-
âèÿõ ìîðñêîãî, âîçìîæíî, íåñêîëüêî
îïðåñíåííîãî áàññåéíà, ãðàíèöû êîòî-
ðîãî ñóùåñòâåííî èçìåíÿëèñü íà ïðî-
òÿæåíèè òðèàñîâîãî ïåðèîäà (×àëû-
øåâ, Âàðþõèíà, 1966). Ïî âòîðîé, â
íàñòîÿùåå âðåìÿ ïðåîáëàäàþùåé,
òðèàñîâûå îòëîæåíèÿ â ðåãèîíå èìåþò
êîíòèíåíòàëüíûé ãåíåçèñ. Ñîãëàñíî
ýòîé òî÷êå çðåíèÿ, îñàäêîíàêîïëåíèå â
ïðåäåëàõ Ïå÷îðñêîé ñèíåêëèçû ïðîèñ-
õîäèëî â óñëîâèÿõ îáøèðíîé îçåðíî-
àëëþâèàëüíîé ðàâíèíû. Òðèàñîâûå îò-
ëîæåíèÿ ñåâåðíûõ âïàäèí Ïðåäóðàëü-
ñêîãî êðàåâîãî ïðîãèáà ðàññìàòðèâà-
þòñÿ â ñîñòàâå âåðõíåìîëàññîâîé
îðîãåííîé êîíòèíåíòàëüíîé ôîðìàöèè,
èìåþùåé ïðèçíàêè ïðåîáëàäàþùåãî
ñóáàýðàëüíîãî îñàäêîíàêîïëåíèÿ (Êà-
ëàíòàð, 1979; Ìîðàõîâñêàÿ, 2000;
Þäèí, 1994 è äð.). Äëÿ êàæäîé ñòðóê-
òóðíî-òåêòîíè÷åñêîé îáëàñòè (Ïå÷îðñ-
êîé ñèíåêëèçû è ñåâåðíûõ âïàäèí
Ïðåäóðàëüñêîãî êðàåâîãî ïðîãèáà)
ïðèíÿòû ñâîè ñîáñòâåííûå ìåñòíûå
ñòðàòèãðàôè÷åñêèå ïîäðàçäåëåíèÿ -
ñâèòû. Èõ êîððåëÿöèÿ ìåæäó ñîáîé è ñ
îáùåé ñòðàòèãðàôè÷åñêîé øêàëîé âî
ìíîãîì äèñêóññèîííà (Îáúÿñíèòåëüíàÿ
çàïèñêà..., 1980; Ðåøåíèå ìåæâåäîìñ-
òâåííîãî..., 1982; Êàëàíòàð, 1979;
Ìîðàõîâñêàÿ, 2000; Èëüèíà, 2001).
Ãðàíèöà ìåæäó íèæíå- è ñðåäíåòðèà-
ñîâûìè îòëîæåíèÿìè ÿâëÿåòñÿ îäíîé
èç ñàìûõ óçíàâàåìûõ ïî ëèòîëîãè÷åñ-
êèì ïðèçíàêàì è ïðîìûñëîâî-ãåîôè-
çè÷åñêîé õàðàêòåðèñòèêå (ßðîøåíêî è
äð., 1991). Ðåçóëüòàòû êîìïëåêñíûõ
ïàëåîíòîëîãè÷åñêèõ èññëåäîâàíèé, êî-
òîðûå íà íàø âçãëÿä, íàäåæíî îïðå-
äåëÿþò ïîëîæåíèå ýòîé ãðàíèöû è ñó-
ùåñòâåííî óòî÷íÿþò âîçðàñòíîé äèà-
ïàçîí ïðèãðàíè÷íûõ ñâèò, îïóáëèêîâà-
íû (Íîâèêîâ, 1994; Èëüèíà, 2001,

2003). Òåì íå ìåíåå ýòè ìàòåðèàëû
ïðåäñòàâëÿþòñÿ ñïåöèàëèñòàì äàëåêî
íå áåññïîðíûìè (Êèðè÷êîâà, Êóëèêîâà,
2005), â ñâÿçè ñ ÷åì ïðèõîäèòñÿ
âíîâü ê íèì âåðíóòüñÿ.

Àíàëîãè âåðõíåîëåíåêñêîãî
ïîäúÿðóñà è

ïàëåîíòîëîãè÷åñêîå
îáîñíîâàíèå èõ âûäåëåíèÿ

Â Òèìàíî-Ñåâåðîóðàëüñêîì ðåãèîíå

àíàëîãàì âåðõíåîëåíåêñêîãî ïîäúÿðóñà

îòâå÷àþò õàðàëåéñêàÿ ñâèòà Ïå÷îðñêîé

ñèíåêëèçû, âåðõíÿÿ ÷àñòü ïåñ÷àíî-ãëè-

íèñòîé òîëùè è áîëüøàÿ ÷àñòü áûçîâñ-

êîé ñâèòû Áîëüøåñûíèíñêîé âïàäèíû,

ôîðìèðîâàíèå êîòîðûõ â îëåíåêñêîì

âåêå ïðîèñõîäèëî îäíîâðåìåííî, à òàê-

æå âåðõíÿÿ ÷àñòü íèæíåëåñòàíøîðñêîé

ïîäñâèòû Êîðîòàèõèíñêîé âïàäèíû (ñì.

ñõåìó). Âîçðàñò ïåðå÷èñëåííûõ ïîäðàç-

äåëåíèé îïðåäåëåí ïî ìèîñïîðàì, êîí-

õîñòðàêàì è èñêîïàåìûì îñòàòêàì íà-

çåìíûõ ïîçâîíî÷íûõ.

Êîìïëåêñ òåòðàïîä èç âåðõíåé ÷àñòè

íèæíåëåñòàíøîðñêîé ïîäñâèòû ïî ïðè-

ñóòñòâèþ ëàáèðèíòîäîíòîâ Parotosu-
chus, Inflectosaurus, Batrachosuchoides
îòíîñèòñÿ ê ôàóíå Parotosuchus. Ê

ýòîìó æå êîìïëåêñó îòíåñåí ôðàãìåíò

÷åðåïà êðóïíîãî òåêîäîíòà èç ñåìåéñ-

òâà Erytrosuchidae, êîòîðûé îïðåäåëÿåò

âîçðàñò âåðõíåé, áîëüøåé ÷àñòè áû-

çîâñêîé ñâèòû (Íîâèêîâ, 1994). Ïîçä-

íåîëåíåêñêèé âîçðàñò ôàóíû Paroto-
suchus äîêàçûâàåòñÿ ïðèñóòñòâèåì âè-

äîâ ðóêîâîäÿùåãî ðîäà â îòëîæåíèÿõ

àììîíèòîâûõ çîí Tirolites cassianus
Ïðèêàñïèÿ è Columbites karataucikus íà

Ìàíãûøëàêå (Øèøêèí, Î÷åâ, 1999). Ïî

êîíõîñòðàêàì èç õàðàëåéñêîé ñâèòû è

âåðõíåé ÷àñòè ïåñ÷àíî-ãëèíèñòîé òîë-

ùè îïðåäåëåí èõ îëåíåêñêèé âîçðàñò

(Èëüèíà, 2001).

Âñå íàçâàííûå ëèòîñòðàòîíû îõàðàê-

òåðèçîâàíû êîìïëåêñîì ìèîñïîð, èç-
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âåñòíûì â ëèòåðàòóðå êàê êîìïëåêñ

Aratrisðorites robustus-Verrucosisðorites
ðseudomorulae (ßðîøåíêî è äð., 1991).

Åãî ñîñòàâ è ñòðàòèãðàôè÷åñêàÿ ïðèó-

ðî÷åííîñòü áûëè ñóùåñòâåííî äîïîëíå-

íû è äåòàëèçèðîâàíû íàìè (Èëüèíà,

2001, 2003). Ïðèâåäåì â êðàòêîé ôîð-

ìå îñíîâíûå ÷åðòû ñòðîåíèÿ êîìïëåê-

ñà.

Ïàëèíîêîìïëåêñ
Aratrisðorites robustus-
Verrucosisðorites ðseudo-
morulae è äâà óðîâíÿ åãî

ðàçâèòèÿ

Ïàëèíîêîìïëåêñ (äàëåå ïî òåêñòó ÏÊ)

A. robustus - V. ðseudomorulae îòëè÷à-

åòñÿ ðåçêèì ïðåîáëàäàíèåì êîëè÷åñòâà

ñïîð íàä ïûëüöîé. Â åãî ðàçâèòèè ÷åò-

êî ïðîñëåæèâàþòñÿ äâà óðîâíÿ.

Äëÿ ïåðâîãî óðîâíÿ, A. robustus-V.
ðseudomorulae (I), õàðàêòåðíà ðóêîâîäÿ-
ùàÿ ðîëü ÷åòûðåõ ãðóïï ñïîð. Ïåðâàÿ

âêëþ÷àåò ñïîðû ñî ñêóëüïòèðîâàííîé

ýêçèíîé ðîäà Verrucosisðorites, äëÿ êî-

òîðîãî õàðàêòåðíî âèäîâîå ðàçíîîáðà-

çèå, è ìîðôîëîãè÷åñêè áëèçêèå ê íèì

Cyclotriletes, Cyclogranisðorites, à òàêæå

âèä Cycloverrutriletes ðresselensis
Schulz. Âî âòîðóþ ãðóïïó îáúåäèíåíû

òðåõ- è îäíîëó÷åâûå êàâàòíûå ñïîðû.

Òðåõëó÷åâûå ïðåäñòàâëåíû ðîäàìè

Kraeuselisðorites, Lundbladisðora è

Densoisðorites. Îäíîëó÷åâûå ñïîðû

Aratrisðorites âåñüìà ìíîãî÷èñëåííû è

ðàçíîîáðàçíû. Èìåííî íà ýòîì ñòðà-

òèãðàôè÷åñêîì óðîâíå ïîÿâëÿåòñÿ âèä

A. robustus Yaroshenko et Golubeva.

Òðåòüþ ãðóïïó ñîñòàâëÿþò öèíãóëÿòíûå

ôîðìû Nevesisðorites, êîòîðûå òàêæå

îòëè÷àþòñÿ âèäîâûì ðàçíîîáðàçèåì. Ê

÷åòâåðòîé îòíåñåíû ãëàäêèå êðóïíûå

ñïîðû ôîðìàëüíîãî ðîäà Punctati-
sðorites. Â ýòîì ÏÊ ïîÿâëÿåòñÿ áëèçêèé

ïî ñòðîåíèþ âèä Crisðetectatisðorites
ðunctatus Pautsch. Íàðÿäó ñ ïåðå÷èñ-

ëåííûìè âñòðå÷åíû ñïîðû, õàðàêòåðíûå

äëÿ áîëåå äðåâíèõ ãîðèçîíòîâ òðèàñà, à

çäåñü, âîçìîæíî, ïåðåîòëîæåííûå - ýòî

Rewanisðora sðð., Retuzotriletes radiatus
(Kara-Murza) Warjuchina, Polycingulati-
sðorites sðð., Dulhuntysðora minuta
Jansonius, Camðtotriletes vermiformis
Romanovskaja. (Ïîÿñíèì, ÷òî àááðåâèà-

òóðîé sðð. â òåêñòå îáîçíà÷åíî âèäîâîå

ðàçíîîáðàçèå âñòðå÷åííûõ ðîäîâ, êàê

òðåáóþò ïðàâèëà ïàëåîïàëèíîëîãè÷åñêèõ

èññëåäîâàíèé). Â ïûëüöåâîé ÷àñòè ÏÊ

A. robustus-V. ðseudomorulae (I) ïðåîá-

ëàäàþò ìíîãî÷èñëåííûå âèäû ðîäà

Taeniaesðorites. Íà èõ ôîíå ïîëó÷àåò

ðàçâèòèå íåñòðèàòíàÿ ïûëüöà ðîäîâ

Alisðorites è Platysaccus, íî åå íå ìíî-

ãî è âèäîâîé ñîñòàâ åùå äîñòàòî÷íî

áåäåí. Ýòîò ýòàï ìîæíî íàçâàòü êëàñ-

ñè÷åñêèì, îñíîâûâàÿñü íà ôàêòè÷åñêîì

ìàòåðèàëå è ëèòåðàòóðíûõ äàííûõ. ÏÊ

òàêîãî ñîñòàâà îïðåäåëåí â ñêâ. 1-

Óñòü-Öèëüìà (èíò. 492-497 ì) Ïå÷îðñ-

êîé ñèíåêëèçû.

Îòëè÷èòåëüíîé ÷åðòîé âòîðîãî óðîâ-

íÿ, A. robustus - V. ðseudomorulae (II),

ÿâëÿåòñÿ ïåðâîå ïîÿâëåíèå, íåîäíîâðå-

ìåííîå è íåñèñòåìàòè÷åñêîå, åäèíè÷-

íûõ ôîðì, ïðåèìóùåñòâåííîå ðàçâèòèå

êîòîðûõ ñâÿçàíî ñî ñðåäíåòðèàñîâîé

ýïîõîé: Duðlexisðorites gyratus Playford

et Dettmann, D. sð. 1 (“ðrimitive”),

Concentricisðorites sð. 1 (“funnel”), Con-
verrucosisðorites cameroni de Jersey, C.
conferteornatus Pautsch, Baculatisðori-
tes verus Orlowska-Zwolinska, Dictyotri-
letes macroreticulatus Rovnina, Foveo-
sðorites visscheri van Erve, Camðtotrile-
tes cerebriformis Naumova. Ïðèñóòñòâó-

þò âèäû Carnisðorites mesosoicus Klaus,
Todisðorites minor Couðer, T. major Cou-
ðer, ìàêñèìóì ðàçâèòèÿ êîòîðûõ ïðèõî-

äèòñÿ íà ñðåäíå- è ïîçäíåòðèàñîâóþ

ýïîõè. Îñîáî ñëåäóåò îòìåòèòü ïåðâîå

ïîÿâëåíèå íà ýòîì ñòðàòèãðàôè÷åñêîì

óðîâíå åäèíè÷íûõ ýêçåìïëÿðîâ âèäîâ

Lycoðodiacidites kueððeri Klaus è

ÑÒÐÀÒÈÃÐÀÔÈß È ÑÅÄÈÌÅÍÒÎËÎÃÈß ÍÅÔÒÅÃÀÇÎÍÎÑÍÛÕ ÁÀÑÑÅÉÍÎÂ
2008  ¹1

Ñòðàòèãðàôèÿ

17



Camarozonosðorites rudis (Leschik)

Klaus, êîòîðûå ñî âðåìåíè èõ ïåðâîãî

îïèñàíèÿ èç âåðõíåòðèàñîâûõ îòëîæå-

íèé ðàññìàòðèâàëèñü ïàëèíîëîãàìè â

êà÷åñòâå èíäèêàòîðîâ èìåííî ýòîãî

ñòðàòèãðàôè÷åñêîãî èíòåðâàëà. Íàðÿäó

ñ ïåðå÷èñëåííûìè â ÏÊ A. robustus-V.
ðseudomorulae (II) îïðåäåëåíû ñîïóòñ-

òâóþùèå èì ñïîðû Retitriletes sð.,

Baculatisðorites sð., Aðiculatisðorites
sð., Dictyoðhyllidites mortoni (de Jersey)
Playford et Dettmann, Dictyoðhyllum
rugosum (Lindley et Íutter) Kruchinina,

Concavisðorites crassexinius Nilsson,

Auritulinasðorites scanicus Nilsson,

Cyathidites sð. Äëÿ ïûëüöåâîé ÷àñòè ÏÊ

A. robustus-V. ðseudomorulae (II) òàê æå

õàðàêòåðíû âèäû, èçâåñòíûå â ñàìûõ

âåðõàõ îëåíåêñêèõ îòëîæåíèé è øèðîêî

ðàñïðîñòðàíåííûå â ñðåäíåì òðèàñå:

Microcachryidites doubingeri Klaus,

Minutosaccus ðotoniei Mädler, Voltzia-
ceaesðorites heteromorðha Klaus,

Chordasðorites singulichorda Klaus, C.
voltziaformis Visscher, Brachysaccus

neomundanus (Leschik)  Mädler.
ÏÊ A. robustus-V. ðseudomorulae (II)

ðàñïðîñòðàíåí â Òèìàíî-Ñåâåðîóðàëü-

ñêîì ðåãèîíå ïðàêòè÷åñêè ïîâñåìåñòíî.

Îí îïðåäåëåí âî ìíîãèõ ñêâàæèíàõ è â

åñòåñòâåííûõ âûõîäàõ òðèàñîâûõ îòëî-

æåíèé (Èëüèíà, 2001, 2003).

Äîïîëíèòåëüíîå îáîñíîâàíèå
âîçðàñòà ïàëèíîêîìïëåêñîâ
Aratrisðorites robustus-

Verrucosisðorites ðseudomoru-
lae (I) è (II)

Â îñíîâó ñòðàòèôèêàöèè  è  êîððå-
ëÿöèè êîíòèíåíòàëüíîãî òðèàñà ïîëî-
æåíà ïîñëåäîâàòåëüíàÿ ñìåíà êîìï-
ëåêñîâ òåòðàïîä. Îáùàÿ ñòðàòèãðàôè-
÷åñêàÿ øêàëà ïîñòðîåíà íà ýòàïàõ
ýâîëþöèè ìîðñêèõ áåñïîçâîíî÷íûõ.
Ïàëåîíòîëîãè÷åñêîé îñíîâîé ïðè êîð-

ðåëÿöèè îòëîæåíèé êîíòèíåíòàëüíîãî
è ìîðñêîãî ãåíåçèñà â ïåðâóþ î÷å-
ðåäü ñëóæàò ìèîñïîðû. Íåîáõîäèìóþ
äëÿ ýòîãî ñàìîñòîÿòåëüíîñòü èõ êîìï-
ëåêñû ïðèîáðåòàþò ïî ñîïóòñòâóþùèì
ôàóíèñòè÷åñêèì îñòàòêàì. Ïîçäíåîëå-
íåêñêèé âîçðàñò ÏÊ A. robustus-V.
ðseudomorulae (I) è (II), ïî íàøåìó
ìíåíèþ íàäåæíî îïðåäåëåí ñîïóòñ-
òâóþùèì êîìïëåêñîì òåòðàïîä. Â êà-
÷åñòâå åãî äîïîëíèòåëüíîãî ïîäòâåðæ-
äåíèÿ ðàçóìíî íàéòè ñõîäíûå ïî ñîñ-
òàâó êîìïëåêñû ìèîñïîð èç îòëîæåíèé
ìîðñêîãî ãåíåçèñà, îõàðàêòåðèçîâàí-
íûõ ôàóíîé àììîíîèäåé. Â òðèàñîâîì
ïåðèîäå Òèìàíî-Ñåâåðîóðàëüñêèé ðå-
ãèîí âõîäèë â ñîñòàâ îáøèðíîé Áîðå-
àëüíîé îáëàñòè (Ìàëûøåâ, 2002;
Egorov et al., 2006). Â ñâÿçè ñ ýòèì
ïðè ïîèñêå âîçðàñòíûõ àíàëîãîâ
êîìïëåêñàì ìèîñïîð íàøåãî ðåãèîíà
ëîãè÷íî â ïåðâóþ î÷åðåäü ïðèâëå÷ü
ïàëèíîëîãè÷åñêèå ìàòåðèàëû èç îñà-
äî÷íûõ áàññåéíîâ èìåííî ýòîé îáëàñ-
òè. Íàìè áûëè âûáðàíû ñåâåð Ñðåä-
íåé Ñèáèðè è Áàðåíö-ðåãèîí.

Äëÿ ñåâåðà Ñðåäíåé Ñèáèðè ðàçðà-
áîòàíà ñàìàÿ äåòàëüíàÿ çîíàëüíàÿ
øêàëà íèæíåãî òðèàñà. Â äâóõ îïîð-
íûõ ðàçðåçàõ - ó ïîñåëêà Ñòàííàõ-Õî-
÷î è ìûñà ×åêóðîâñêîãî - âåðõíåîëå-
íåêñêèé ïîäúÿðóñ èìååò âåñüìà èí-
ôîðìàòèâíóþ ïàëèíîëîãè÷åñêóþ õàðà-
òåðèñòèêó. Èç îòëîæåíèé àììîíèòîâûõ
çîí Bajarunia euomðhala, Nordoðhi-
ceras contrarium, Parasibirites gram-
bergi è Olenikites sðiniðlicatus âûäåëå-
íû ÷åòûðå àññîöèàöèè ìèîñïîð - III,
IV, V è VI (Èëüèíà, 2001, 2003; Êàçà-
êîâ è äð., 2002).

Àññîöèàöèÿ III âûäåëåíà èç îòëîæå-
íèé çîíû euomðhalà. Àññîöèàöèÿ IV
õàðàêòåðèçóåò çîíó contrarium è, âå-
ðîÿòíî, îñíîâàíèå çîíû grambergi.
Àññîöèàöèè V è VI ïðèíàäëåæàò çîíå
sðiniðlicatus. Îáúåäèíÿåò èõ âåäóùàÿ
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ðîëü óæå ðàññìîòðåííûõ âûøå ÷åòû-
ðåõ ãðóïï ñïîð è äîìèíèðîâàíèå ïûëü-
öû ðîäà Taeniaesðorites. Ãðàíèöû
ìåæäó àññîöèàöèÿìè äîñòàòî÷íî óñ-
ëîâíû. Îíè îòðàæàþò ýòàïû îáíîâëå-
íèÿ âèäîâîãî ñîñòàâà ìèîñïîð ââåðõ
ïî ðàçðåçó. Îäíîâðåìåííî èçìåíÿþòñÿ
è êîëè÷åñòâåííûå ñîîòíîøåíèÿ ìåæäó
ãðóïïàìè òàêñîíîâ.

Â III àññîöèàöèè ðîä Verrucosi-
sðorites ïðåäñòàâëåí âèäàìè V. ðseu-

domorulae Visscher, V. kremðii Mädler,
V. remyanus Mädler, V. narmianus

Balme, V. thuringiacus Mädler, V.

aððlanatus Mädler. Ìîðôîëîãè÷åñêè

áëèçêè èì âñòðå÷åííûå ôîðìû
Cyclogranisðorites arenosus Balme,

Cyclotriletes oligogranifer Mädler,
Cycloverrutriletes ðresselensis.

Èç òðåõëó÷åâûõ êàâàòíûõ ñïîð îï-
ðåäåëåíû Kraeuselisðorites cusðidus
Balme, K. saeðtatus Balme, K. aðicula-
tus Jansonius, Lundbladisðora willmottii
Balme, L. brevicula Balme, L. densisði-
nosa Bharadwaj et Tiwari, Densoi-
sðorites nejburgii (Schulz) Balme,
Rewanisðora foveolata de Jersey, R.
vermiculata Antonescu et Taugordeau-
Lantz. Îäíîëó÷åâûå Aratrisðorites sð.
åäèíè÷íû.

Â ãðóïïó öèíãóëÿòíûõ âõîäÿò ñïîðû
Nevesisðorites fossulatus Balme, N.
zonatus Romanovskaja è Polycingu-
latisðorites densatus (de Jersey)
Playford et Dettmann, P. crenulatus
Playford et Dettmann, P. dejerseyi Íelby
ex de Jersey. Ðîä Punctatisðorites
ïðåäñòàâëåí âèäàìè P. fungosus Balme
è P. triassicus Schulz.

Â ýòîé àññîöèàöèè ïîÿâëÿþòñÿ âèäû
Crisðetectatisðorites ðunctatus, Anaði-
culatisðorites teleðhorus (Pautsch)
Klaus, A. sðiniger (Leschik) Reinhardt,
êîòîðûå ïðîñëåæèâàþùèìñÿ ââåðõ ïî
ðàçðåçó. Èç ïîäñòèëàþùèõ íèæíåîëå-
íåêñêèõ îòëîæåíèé ïåðåøëè Carni-

sðorites mesozoicus (Klaus) Mädler,
Todisðorites sð., Aðiculatisðorites sð.
Âñòðå÷åíû òàêæå âèäû, ïåðåîòëîæåí-
íûå èç èíäñêèõ è âåðõíåïàëåîçîéñêèõ
îòëîæåíèé. Ïåðåîòëîæåííûå ôîðìû
îïðåäåëÿþòñÿ è âûøå ïî ðàçðåçó.

Â ïûëüöåâîé ÷àñòè III àññîöèàöèè
ìèîñïîð âìåñòå ñ Taeniaesðorites sðð.
îïðåäåëåíû Alisðorites landianus Balme,
A. australis de Jersey è åäèíè÷íûå

Sulcatisðorites kraeuseli Mädler, S.
institatus Balme, S. nilssoni Balme,
Klausiðollenites sð., Chordasðorites sð.

Â IV àññîöèàöèè, ïî ñðàâíåíèþ ñ
íèæåëåæàùåé III, óâåëè÷èëîñü ñîäåð-
æàíèå êàâàòíûõ ñïîð çà ñ÷åò ïðåäñòà-
âèòåëåé ðîäîâ Densoisðorites è
Aratrisðorites. Â ñîñòàâå ïîñëåäíèõ
îïðåäåëåíû A. sðinosus Koðytova, A.
tenuisðinosus Playford, A. granulatus
(Klaus) Playford et Dettmann è
Aratrisðorites robustus, âèä, êîòîðûé
äî ñèõ ïîð ðàññìàòðèâàëñÿ â êà÷åñòâå
ýíäåìè÷íîãî äëÿ åâðîïåéñêîãî Ñåâå-
ðî-Âîñòîêà. Ðåçêî ñîêðàòèëîñü ñîäåð-
æàíèå ñïîð ðîäîâ Rewanisðora è
Polycingulatisðorites. Ñðåäè Nevesisðo-
rites ïîÿâèëñÿ âèä N. limatulus
Playford. Çàôèêñèðîâàíî ïåðâîå ïîÿâ-
ëåíèå âèäà Lycoðodiacidites kueððeri.
Îïðåäåëåíû Baculatisðorites sð. Ñðåäè
ïûëüöû îòìå÷åíî ïåðâîå ïîÿâëåíèå
âèäîâ Voltziaceaesðorites hetero-
morðha, Striatoabietites aytugii Visscher
è Falcisðorites stabilis Balme.

Â V àññîöèàöèè, ïî ñðàâíåíèþ ñ IV,
ïðèìåðíî âäâîå âîçðîñëî ñîäåðæàíèå
ñïîð Verrucosisðorites è óâåëè÷èëîñü
èõ âèäîâîå ðàçíîîáðàçèå. Ñðåäè êà-
âàòíûõ âîçðîñëî ñîäåðæàíèå ñïîð ðî-
äà Lundbladisðora, îáíîâèëñÿ âèäîâîé
ñîñòàâ Aratrisðorites, íî îäíîâðåìåííî
äî åäèíè÷íûõ ýêçåìïëÿðîâ ñîêðàòè-
ëîñü ÷èñëî ïðåäñòàâèòåëåé ðîäà
Rewanisðora. Â ñîñòàâå Nevesisðorites
ïîÿâèëñÿ âèä N. macrogranulatus
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Romanovskaja. Àññîöèàöèþ äîïîëíèëè
âèäû Sðinotriletes cf. senecioides

Mädler è Conbaculatisðorites sð. Ïûëü-

öåâàÿ ÷àñòü ñòàëà ðàçíîîáðàçíåå çà
ñ÷åò âèäîâ Falcisðorites snoðkovae
Visscher, Platysaccus leschiki Íart, P.
queenslandi de Jersey, Podocarðidites
sð.

Â êà÷åñòâå ñîïóòñòâóþùåãî êîìïî-
íåíòà âî âñåõ âåðõíåîëåíåêñêèõ àñ-
ñîöèàöèÿõ ïðèñóòñòâóþò ãëàäêèå òðåó-
ãîëüíûå ñïîðû Dictyoðhyllidites mortoni
(de Jersey) Playford et Dettmann,
Concavisðorites toralis (Leschik) Nils-
son, C. crassexinius Nilsson, Cyathidites
sð.

Îòëè÷èòåëüíàÿ ÷åðòà VI àññîöèàöèè
ìèîñïîð - ýòî ïîÿâëåíèå ôîðì, õà-
ðàêòåðíûõ äëÿ ñðåäíåãî è âåðõíåãî
òðèàñà. Íàðÿäó ñ âåäóùèìè ãðóïïàìè
ñïîð, âèäàìè Anaðiculatisðorites sðð.,
Carnisðorites sðð., Lycoðodiacidites
kueððeri è äðóãèìè, íàçâàííûìè âûøå,
â VI àññîöèàöèè îïðåäåëåíû åäèíè÷-
íûå Aratrisðorites fischeri (Klaus)
Playford et Dettmann, Duðlexisðorites
gyratus, Baculatisðorites verus, Cam-
ðtotriletes cerebriformis, Sellasðora
foveorugulata van der Eem, Polyðodii-
sðorites iðsviciensis (de Jersey)
Playford et Dettmann, Concentrici-
sðorites sð. 1 (“funnel”), Microreti-
culatisðorites oðacus (Leschik) Klaus,
Stereisðorites ðerforatus Leschik,
Acanthotriletes ilekensis Koðytova,
Converrucosisðorites sð. Çàìåòíî âîç-
ðîñëî ñîäåðæàíèå ñïîð Todisðorites,
ïðåäñòàâëåííûõ âèäàìè T. minor, T.
major, T. cinctus (Maljavkina) Orlowska-
Zwolinska. À â ïûëüöåâîé ÷àñòè îïðå-
äåëåíî ïåðâîå ïîÿâëåíèå âèäîâ
Minutosaccus ðotoniei, Protodiðloxy-
ðinus gracilis Scheuring è Íeliosaccus
dimorðhus Klaus. Ïîÿâëåíèå ïîñëåäíå-
ãî èç ïåðå÷èñëåííûõ âèäîâ ñîâìåñòíî
ñ ïîçäíåîëåíåêñêèìè àììîíîèäåÿìè

âûâîäèò åãî èç ñïèñêà òàêñîíîâ, êëþ-
÷åâûõ äëÿ îïðåäåëåíèÿ íà÷àëà ëà-
äèíñêîãî âåêà, ãäå íàáëþäàåòñÿ åãî
ìàññîâîå ðàñïðîñòðàíåíèå.

Âïîëíå âîçìîæíî, ÷òî ðàñïðåäåëå-
íèå ìèîñïîð â âåðõíåîëåíåêñêèõ îò-
ëîæåíèÿõ â âèäå ÷åòûðåõ àññîöèàöèé
ïðèñóùå òîëüêî Ëåíî-Àíàáàðñêîìó
ïðîãèáó, òàê êàê â äðóãèõ ðàçðåçàõ
îíî ïîêà íå óëàâëèâàåòñÿ. Îñîáåí-
íîñòüþ âûäåëåííûõ íàìè ñèáèðñêèõ
àññîöèàöèé ÿâëÿåòñÿ äëèòåëüíîå ñó-
ùåñòâîâàíèå â ïîçäíåì îëåíåêå ñïîð
Polycingulatisðorites è Rewanisðora. Â
Òèìàíî-Ñåâåðîóðàëüñêîì ðåãèîíå èõ
ïðåèìóùåñòâåííîå ðàçâèòèå ñâÿçàíî ñ
îòëîæåíèÿìè èíäñêîãî âîçðàñòà. Âå-
ðîÿòíî, íà ñåâåðå Ñðåäíåé Ñèáèðè ñó-
ùåñòâîâàëà ïàëåîêëèìàòè÷åñêàÿ îáñ-
òàíîâêà, áëàãîïðèÿòíàÿ äëÿ ïðîèçðàñ-
òàíèÿ ðàñòåíèé, ïðîäóöèðîâàâøèõ ýòè
ñïîðû.

Êàê âèäíî èç ïðèâåäåííûõ äàííûõ,
íà ñåâåðå Ñðåäíåé Ñèáèðè òàê æå
÷åòêî ïðîñëåæèâàþòñÿ äâà ýòàïà â
ðàçâèòèè ïîçäíåîëåíåêñêîé ïàëèíî-
ôëîðû. Â ÏÊ, õàðàêòåðèçóþùèé ïåð-
âûé ýòàï, íàìè îáúåäèíåíû àññîöèà-
öèè III, IV è V ñ âåäóùåé ðîëüþ ÷åòû-
ðåõ ãðóïï ñðåäè ñïîð è ïðåîáëàäàíè-
åì ïûëüöû Taeniaesðorites. Åãî ìîæíî
íàçâàòü òàê æå, êàê è â Òèìàíî-Ñåâå-
ðîóðàëüñêîì ðåãèîíå: ÏÊ A. robustus-
V. ðseudomorulae (I). Âòîðîìó ýòàïó
îòâå÷àåò àññîöèàöèÿ VI. Íà íåå âïîë-
íå ìîæåò áûòü ðàñïðîñòðàíåíî íàçâà-
íèå ÏÊ A. robustus-V. ðseudomorulae
(II). Åùå ðàç ïîä÷åðêíåì, ÷òî îòëè÷è-
òåëüíîé îñîáåííîñòüþ âòîðîãî ýòàïà
ÿâëÿåòñÿ ïåðâîå ïîÿâëåíèå ñðåäíå-
òðèàñîâûõ âèäîâ-èíäåêñîâ, íåêîòîðûõ
åäèíè÷íûõ òàêñîíîâ, øèðîêî ðàñï-
ðîñòðàíåííûõ â âåðõíåòðèàñîâûõ îò-
ëîæåíèÿõ, è íà÷àëî ðàçâèòèÿ íåñòðè-
àòíîé äâóõìåøêîâîé ïûëüöû.

Ïðàâîìåðíîñòü ïðåäñòàâëåíèÿ î
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äâó÷ëåííîì ñòðîåíèè ïîçäíåîëåíåêñ-
êîé ïàëèíîôëîðû ïîäòâåðæäàåòñÿ è
ðåçóëüòàòàìè ïàëèíîëîãè÷åñêèõ èññëå-
äîâàíèé â Áàðåíö-ðåãèîíå (Mangerud,
Romuld, 1991; Vigran et al., 1998). Íà
êóïîëå Ñâàëèñ (Svalis Dome), ðàñïîëî-
æåííîì â Áàðåíöåâîì ìîðå ìåæäó îñò-
ðîâîì Ìåäâåæüèì (Bjornoya) è ïîáå-
ðåæüåì Íîðâåãèè, áóðåíèåì âñêðûò
ðàçðåç íèæíå-ñðåäíåòðèàñîâûõ îòëî-
æåíèé, äàòèðîâàííûõ àììîíîèäåÿìè è
ïðåêðàñíî îõàðàêòåðèçîâàííûõ ìèîñïî-
ðàìè. Â öåëîì â ðàçðåçå âûäåëåíû âî-
ñåìü êîìïëåêñîâ ìèîñïîð. Ñïýòñêèå îò-
ëîæåíèÿ, àíàëîã âåðõíåîëåíåêñêèõ îá-
ùåé ñòðàòèãðàôè÷åñêîé øêàëû, îïèñû-

âàþòñÿ äâóìÿ èç íèõ êîìïëåêñàìè Ñâà-
ëèñ-3 è Ñâàëèñ-4 (Svalis-3 è Svalis-4).

ÏÊ Pechorosðorites disertus-Rewani-
sðora foveolata (maximum)-Reticulati-
sðorites bunteri-Verrucosisðorites rem-
yanus (Ñâàëèñ-3) õàðàêòåðèçóåò âåðõ-
íþþ ÷àñòü ôîðìàöèè Êëàïìèñ
(Klaððmyss), ïî íàõîäêàì ïñåâäîñàãå-
öåðàòèä è ñîïîñòàâëåíèþ ñ ôîðìàöè-
åé Òâèëèíãîäåí (Tvillingodden), îòíå-
ñåííîé ê ðàííåìó ñïýòó. Â êîìïëåêñå
èç îòëîæåíèé ìîðñêîãî ãåíåçèñà ïðå-
îáëàäàþò ïûëüöà è ìèêðîôèòîïëàíê-
òîí. Òåì íå ìåíåå åãî ñîñòàâ ìîæåò
áûòü ïðèâåäåí ïî ïðèíÿòîé â òåêñòå
ñõåìå, òàê êàê áàðåíöåâîìîðñêèé ìà-
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Ñõåìà ñîïîñòàâëåíèÿ òðèàñîâûõ îòëîæåíèé Òèìàíî-Ñåâåðîóðàëüñêîãî ðåãèîíà, ñåâåðà Ñðåäíåé
Ñèáèðè, àðõèïåëàãà Ñâàëüáàðä. Óñëîâíûå îáîçíà÷åíèÿ:

(1) - ïî Êàçàêîâó è äð., 2002; (2) - ïî Dagys, Weitschat 1993; (3) - ïî Ochev, Shishkin, 1989,
Íîâèêîâó, 1994, Øèøêèíó, Î÷åâó, 1999, Shishkin, 2000; (4) - ïî Èëüèíîé, 2001, 2003; (5) - ïî Vigran
et al., 1998; (6), (7), (8), (9) - ïî ßðîøåíêî è äð., 1991, Èëüèíîé, 2001, 2003.

Î1-Î3- êîìïëåêñû òåòðàïîä, ôàóíû: Î1 - Wetlugasaurus, Î2 - Parotosuchus, Î3 - Eocyclotosaurus;
ïàëèíîêîìïëåêñû:  - Aratrisporites robustus-Verrucosisporites pseudomorulae (I),  

- Aratrisporites robustus-Verrucosisporites pseudomorulae (II),  
- Duplexisporites gyratus-Concentricisporites nevesi



òåðèàë îòâå÷àåò åé â ïîëíîé ìåðå.
Èç ïåðâîé ãðóïïû ñïîð â ÏÊ Ñâà-

ëèñ-3 ïðèñóòñòâóþò âèäû Verrucosis-
ðorites remyanus, Cyclogranisðorites

orbicularis (Kosanke) Potoniè et Kremð,
Cyclotriletes sð. Ãðóïïà òðåõëó÷åâûõ
êàâàòíûõ ñïîð ïðåäñòàâëåíà âèäàìè
Kraeuselisðorites aðiculatus, Lundbladi-
sðora obsoleta Balme, L. brevicula,
Densoisðorites nejburgii, D. ðlayfordi
(Balme) Playford, à òàêæå Pechoro-
sðorites disertus Yaroshenko et
Golubeva, P. intermedius Yaroshenko et
Golubeva, Rewanisðora foveolata. Îäíî-
ëó÷åâûå Aratrisðorites ïðåäñòàâëåíû
âèäîì A. ðarvisðinosus (Leschik) Play-
ford et Dettmann. Èç äâóõ ïîñëåäíèõ
ãðóïï ïðèñóòñòâóþò âèäû Gordonisðora
fossulata (Balme) van der Eem (ñèíî-
íèì Nevesisðorites fossulatus Balme), è
Punctatisðorites fungosus.

Ïîìèìî ïåðå÷èñëåííûõ â ÏÊ Ñâà-
ëèñ-3 óñòàíîâëåíû ñïîðû Reticula-

tisðorites bunteri Mädler, Acanthotri-
letes sð. F., Convolutisðora sðð.,
Retusotriletes sðð., Dictyotriletes sðð.,
Gibeosðorites sðð., Calamosðora tener

(Leschik) Mädler, Dictyoðhyllidites sð.,
Leiotriletes sðð., Osmundacidites sðð., à
òàêæå Endosðorites ðaðillatus Janso-
nius, Naumovasðora striata Jansonius,
Deltoidosðora sð., óíàñëåäîâàííûå èç
îñíîâàíèÿ òðèàñà, ëèáî ïåðåîòëîæåí-
íûå.

Äîìèíèðóþùàÿ â ÏÊ ïûëüöåâàÿ
÷àñòü ïðåäñòàâëåíà ðîäîì Lunati-
sðorites (ñèíîíèì Taeniaesðorites
Leschik emend. Klaus) ñ âèäàìè
Lunatisðorites noviaulensis (Leschik)
Scheuring, L. acutus (Leschik) Scheu-
ring, L. ðellucidus (Goubin) Balme, à
òàêæå âèäàìè Platysaccus ðaðillionis

Potoniè et Klaus, Alisðorites sðð.,

Klausiðollenites schaubergeri (Potoniè
et Klaus) Klaus, Falcisðorites snoðko-
vae, Striatoabietites balmei (Klaus)

Scheuring, Voltziaceaesðorites hetero-
morðha, Angustisulcites klausii Freu-
denthal, Cordaitina gunyalensis (Pant et
Srivastava) Balme, Pretricolðiðollenites
sðð., Cycadoðites sðð. Â êà÷åñòâå õà-
ðàêòåðíûõ îñîáåííîñòåé ÏÊ íîðâåæñ-
êèìè ïàëèíîëîãàìè óêàçàíû ïîÿâëåíèå
âèäîâ A. klausii, C. gunyalensis è ñèñ-
òåìàòè÷åñêîå ïðèñóòñòâèå V. hetero-
morðha.

ÏÊ Jerseyiasðora ðunctisðinosa-
Cyclotriletes ðustulatus-C. oligograni-
fer-Verrucosisðorites jenensis-Densoi-
sðorites nejburgii (Ñâàëèñ-4) îïðåäå-
ëåí â îòëîæåíèÿõ, êîòîðûå îòíåñåíû
ê íèæíåé è ñðåäíåé ÷àñòÿì ôîðìàöèè
Ñòåéíêîááå (Steinkobbe). Íàõîäêè ðà-
êîâèí àììîíîèäåé Keyserlingites sð.,
Svalbardiceras sð. è äâóñòâîðîê Posi-
donia aranea óêàçûâàþò íà ïîçäíå-
ñïýòñêèé âîçðàñò âìåùàþùèõ îòëî-
æåíèé è èõ ïðèíàäëåæíîñòü ê àììî-
íèòîâîé çîíå Keyserlingites subrobus-
tus.

Äëÿ ÏÊ õàðàêòåðíî âîçðîñøåå âè-
äîâîå ðàçíîîáðàçèå çà ñ÷åò îáíîâëå-
íèÿ è ñïîðîâîé, è ïûëüöåâîé ÷àñòåé.
Ñðåäè ñïîð äîñòàòî÷íî ðåçêî óâåëè-
÷èëîñü ñîäåðæàíèå îðíàìåíòèðîâàí-
íûõ ôîðì çà ñ÷åò ïîÿâëåíèÿ âèäîâ
Verrucosisðorites morulae Klaus, V.
jenensis Reinhardt et Schmitz,
Cyclotriletes oligogranifer, C. ðustulatus

Mädler, C. triassicus Mädler, Cyclover-
rutriletes ðresselensis. Îáíîâèëñÿ âè-
äîâîé ñîñòàâ ðîäà Aratrisðorites: îï-
ðåäåëåíû A. fimbriatus Klaus, A.
scabratus Klaus, A. ðalettae (Klaus)
Schulz, A. tenuisðinosus. Ðîä Gordoni-
sðora ïîïîëíèëñÿ âèäîì G. lubrica
(Orlowska-Zwolinska) van der Eem. Ïî-
ïðåæíåìó ðàñïðîñòðàíåíû Punctati-
sðorites fungosus. Îòìå÷åíî ïîÿâëå-
íèå â ðàçðåçå ðîäà Todisðorites ñ âè-
äàìè T. minor è T. major, ñïîð
Granulatisðorites sðð., Baculatisðorites
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sðð. Íîðâåæñêèìè ïàëèíîëîãàìè îñî-
áî ïîä÷åðêèâàåòñÿ ïåðâîå ïîÿâëåíèå
è ïîñòîÿííîå ïðèñóòñòâèå íà ýòîì
ñòðàòèãðàôè÷åñêîì óðîâíå âèäà
Jerseyasðora ðunctisðinosa Kar, Kieser
et Jain è  åãî ìîðôîëîãè÷åñêèõ  âà-
ðèàöèé. Ïî ïóáëèêàöèÿì îòìåòèì íà-
ëè÷èå â ïàëèíîêîìïëåêñå âèäà
Lycoðodiacidites kueððeri è ïåðâîå ïî-
ÿâëåíèå âèäà Striatella seebergensis

Mädler (ñèíîíèì Duðlexisðorites gyra-
tus).

Ïûëüöåâàÿ ÷àñòü êîìïëåêñà Ñâà-
ëèñ-4 îòëè÷àåòñÿ îáèëèåì äâóõìåø-
êîâûõ ôîðì, îáóñëîâëåííûì ïðåæäå
âñåãî ìíîæåñòâîì ïûëüöû Lunati-
sðorites è Striatoabietites. Íàðÿäó ñ
ýòèì î÷åíü âàæíî ïîä÷åðêíóòü ïåðâîå
ïîÿâëåíèå â ðàçðåçå âèäîâ Illinites
chitonoides Klaus, Protodiðloxyðinus
gracilis, P. sittleri (Klaus) Scheuring,
Triadisðora crassa Klaus. Ïîìèìî ïå-
ðå÷èñëåííûõ òàêñîíîâ â êîìïëåêñå
ïðåäñòàâëåíû Chordasðorites sðð. è
Brachysaccus sðð.

Ñäåëàåì ïîÿñíåíèÿ, êàñàþùèåñÿ
íåêîòîðûõ âèäîâûõ îïðåäåëåíèé. Ïåð-
âîå îòíîñèòñÿ ê âèäó J. ðunctisðinosa,
ïîä íàçâàíèåì êîòîðîãî îáúåäèíåíû
ôîðìû c áîëüøèìè âàðèàöèÿìè ìîð-
ôîëîãè÷åñêîãî ñòðîåíèÿ. Íàìè ýòè
ôîðìû ðàññìàòðèâàþòñÿ êàê âèäû
Baculatisðorites verus è Baculatisðo-
rites baculatus Orlowska-Zwolinska
(Èëüèíà, 2001, 2003). Âòîðîå ïîÿñíå-
íèå îòíîñèòñÿ ê âèäó I. chitonoides. Â
1963 ã. Ý. À. Êîïûòîâîé èç êóðàøà-
ñàéñêîé è êóðàéëèíñêîé ñâèò Çàïàä-
íîãî Êàçàõñòàíà áûë îïèñàí âèä
Florinites ðseudostriatus (Êîïûòîâà,
1963). Ýòà ðàáîòà, ñêîðåå âñåãî, îñ-
òàëàñü íåèçâåñòíîé äëÿ çàðóáåæíûõ
ïàëèíîëîãîâ. Ìû èñïîëüçóåì âèäîâîå
îïðåäåëåíèå Ý. À. Êîïûòîâîé è ðàññ-
ìàòðèâàåì íàçâàíèå I. chitonoides â
êà÷åñòâå ìëàäøåãî ñèíîíèìà âèäà F.

ðseudostriatus.
Òàêèì îáðàçîì, â âåðõíåîëåíåêñêèõ

îòëîæåíèÿõ ñåâåðà Åâðàçèè (Áàðåíö-
ðåãèîí, Òèìàíî-Ñåâåðîóðàëüñêèé ðå-
ãèîí, ñåâåð Ñðåäíåé Ñèáèðè) ïðîñëå-
æèâàþòñÿ îáùèå ÷åðòû â ýâîëþöèè
ïàëèíîôëîðû. Â ïåðâóþ î÷åðåäü - ýòî
äâà ýòàïà åå ðàçâèòèÿ. Äëÿ ïåðâîãî
ýòàïà õàðàêòåðíû ðóêîâîäÿùàÿ ðîëü
÷åòûðåõ ãðóïï ñïîð è äîìèíèðîâàíèå
ïûëüöû Taeniaesðorites, äëÿ âòîðîãî -
íà÷àëî àêòèâíîãî ðàçâèòèÿ íåñòðèàò-
íîé ïûëüöû è ïåðâîå ïîÿâëåíèå ãðóï-
ïû âèäîâ, ïðåèìóùåñòâåííîå ðàçâèòèå
êîòîðûõ ñâÿçàíî ñî ñðåäíå- è ïîçä-
íåòðèàñîâûìè îòëîæåíèÿìè. Åùå ðàç
ïåðå÷èñëèì ýòè âèäû èç çîíû subro-
bustus Áàðåíö-ðåãèîíà: Striatella see-
bergensis, Jerseyasðora ðunctisðinosa,
Illinites chitonoides, Protodiðloxyðinus
gracilis, P. sittleri. Çäåñü íå íàçâàí
âèä Lycoðodiacidites kueððeri, îïðåäå-
ëåííûé â ñîñòàâå ÏÊ A. robustus-V.
ðseudomorulae (II). Â ñèáèðñêèõ ðàçðå-
çàõ åãî ïåðâîå ïîÿâëåíèå çàôèêñèðî-
âàíî óæå â îòëîæåíèÿõ çîíû contra-
rium. Ïîëàãàåì ïîýòîìó, ÷òî âèä
Lycoðodiacidites kueððeri ìîæíî ñ÷è-
òàòü òèïè÷íûì äëÿ ïîçäíåîëåíåêñêîãî
èíòåðâàëà â öåëîì. Ïîä÷åðêíåì è
ôàêò ðàííåãî ïîÿâëåíèÿ, â êîìïëåêñå
Ñâàëèñ-3, ïûëüöû Angustisulcites
klausii , Voltziaceaesðorites hetero-
morðha, à òàêæå øèðîêîãî ðàñïðîñò-
ðàíåíèÿ â îëåíåêñêèõ îòëîæåíèÿõ
ïûëüöû Striatoabietites. Âèä S. balmei
áûë îòìå÷åí óæå â êîìïëåêñå Ñâàëèñ-
2 èç àììîíèòîâîé çîíû Wasatchites
tardus (â ñìèòñêîì ÿðóñå - àíàëîãå
ðàííåîëåíåêñêîãî ïîäúÿðóñà îáùåé
øêàëû).È åùå ðàç îáðàòèì âíèìàíèå
íà ïåðâîå ïîÿâëåíèå âèäà Íeliosaccus
dimorðhus â îòëîæåíèÿõ çîíû sðiniðli-
catus ñåâåðà Ñðåäíåé Ñèáèðè.
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Àíàëîãè íèæíåàíèçèéñêîãî
ïîäúÿðóñà è ïàëåîíòîëîãè÷åñêîå

îáîñíîâàíèå èõ âûäåëåíèÿ

Ê àíàëîãàì íèæíåàíèçèéñêîãî ïîäú-

ÿðóñà â Òèìàíî-Ñåâåðîóðàëüñêîì ðå-

ãèîíå îòíåñåíû íèæíÿÿ ÷àñòü àíãó-

ðàíñêîé ñâèòû Ïå÷îðñêîé ñèíåêëèçû,

êðàñíîêàìåíñêàÿ ñâèòà Áîëüøåñûíèíñ-

êîé âïàäèíû, âåðõíåëåñòàíøîðñêàÿ

ïîäñâèòà è íèæíÿÿ ÷àñòü íÿäåéòèíñêîé

ñâèòû Êîðîòàèõèíñêîé âïàäèíû (ñì.

ñõåìó). Èç ýòèõ îòëîæåíèé èçâåñòíû

îñòàòêè òåòðàïîä, êîíõîñòðàêè è ìèî-

ñïîðû. Â êðàñíîêàìåíñêèõ îòëîæåíèÿõ

íàéäåíû îñòàòêè ïëàãèîçàâðà Aranetsia
imðrovisa Novikov et Shishkin. Íèæíÿÿ

÷àñòü âåðõíåëåñòàíøîðñêîé ïîäñâèòû

îõàðàêòåðèçîâàíà îñòàòêàìè êðóïíîãî

ïëàãèîçàâðà òèïà Plagiosternum. Èç

íèæíåé ÷àñòè íÿäåéòèíñêîé ñâèòû èç-

âåñòíà íàõîäêà êàïèòîçàâðèäà Komato-
suchus chalyshevi Novikov et Shishkin.

Âñå íàéäåííûå ôîðìû ìîãóò áûòü

ïðåäïîëîæèòåëüíî îòíåñåíû ê ýêâèâà-

ëåíòàì øèðîêî ðàñïðîñòðàíåííîé åâ-

ðîàìåðèêàíñêîé ôàóíû Eocyclotosaurus
ðàííåàíèçèéñêîãî âîçðàñòà (Íîâèêîâ,

1994; Øèøêèí, Î÷åâ, 1999; Ochev,

Shishkin, 1989; Shishkin, 2000). Â

êîìïëåêñå êîíõîñòðàê èç àíãóðàíñêîé è

êðàñíîêàìåíñêîé ñâèò âñòðå÷åíû âèäû

Diaðlexa tijanensis Novojilov è Loxo-
microgyðta nodosa Novojilov, ïðèñóòñ-

òâèå êîòîðûõ ïîçâîëèëî Â. À. Ìîëèíó

ñäåëàòü çàêëþ÷åíèå î ñðåäíåòðèàñîâîì

âîçðàñòå âìåùàþùèõ îòëîæåíèé

(Èëüèíà, 2001).

Âåñü ðàññìàòðèâàåìûé èíòåðâàë

ðàçðåçà îõàðàêòåðèçîâàí ïàëèíîêîìï-

ëåêñîì Duðlexisðorites gyratus-
Concentricisðorites nevesi. Ñîïóòñòâóþ-

ùèå êîìïëåêñû òåòðàïîä è êîíõîñòðàê

îïðåäåëÿþò åãî ñðåäíåòðèàñîâûé, ðàí-

íåàíèçèéñêèé, âîçðàñò (Èëüèíà, 2001).

Ïàëèíîêîìïëåêñ Duðlexisðorites
gyratus-Concentricisðorites

nevesi

Îñíîâîé äëÿ åãî âûäåëåíèÿ â ïåðâóþ

î÷åðåäü ÿâèëîñü îäíîâðåìåííîå ïîÿâ-

ëåíèå è ñèñòåìàòè÷åñêîå ðàñïðîñòðà-

íåíèå ñðåäè ìèîñïîð òåõ ôîðì, êîòî-

ðûå ÿâëÿþòñÿ õàðàêòåðíûìè äëÿ ñðåä-

íåòðèàñîâîé ýïîõè è â âèäå åäèíè÷íûõ

ýêçåìïëÿðîâ âïåðâûå áûëè âñòðå÷åíû

â êîíöå ïîçäíåãî îëåíåêà. Ýòî ñïîðû

Duðlexisðorites sðð, Concentricisðorites
sðð., Converrucosisðorites sðð., Bacula-
tisðorites verus. Ñïîðû Duðlexisðorites è

Concentricisðorites ñðàçó äîñòèãàþò

øèðîêîãî ðàñïðîñòðàíåíèÿ. Ñïîðû

Baculatisðorites verus è Converru-
cosisðorites sðð. íå ìíîãî÷èñëåííû, íî

âñòðå÷àþòñÿ ñèñòåìàòè÷åñêè. Íàðÿäó ñ

ïåðå÷èñëåííûìè îáÿçàòåëüíûì êîìïî-

íåíòîì ÏÊ ÿâëÿþòñÿ âèäû Dictyotriletes
macroreticulatus è Camðtotriletes cere-
briformis, Lycoðodiacidites kueððeri è
Camarozonosðorites rudis. Îïðåäåëåíû

âèäû Foveosðorites visscheri, Perotrilites

minor (Mädler) Antonescu et Taugor-

deau-Lantz, Baculatisðorites baculatus,
Velamisðorites sakhrajensis Yaroshenko.

Â ÏÊ D. gyratus-C. nevesi íåïîâñå-
ìåñòíî è åäèíè÷íûìè ýêçåìïëÿðàìè

îòìå÷åíî ïîÿâëåíèå íåêîòîðûõ âèäîâ,

õàðàêòåðíûõ äëÿ áîëåå âûñîêèõ ñòðà-

òèãðàôè÷åñêèõ óðîâíåé òðèàñà. Ýòî âè-

äû Polyðodiisðorites iðsviciensis, Puncta-
tosðorites walkomi de Jersey,
Convolutisðora microfoveolata Schulz,
Uvaesðorites argentaeformis (Bolcho-

vitina) Schulz, Stereisðorites radiatus
Schulz, Aulisðorites astigmosus (Leschik)
Klaus, Polyðodites cladoðhleboides Brick,
ñïîðû òèïà Phleboðteris.

Ãðóïïà ñïîð, ñîñòàâëÿþùèõ îñíîâó

ïîçäíåîëåíåêñêèõ êîìïëåêñîâ, óíàñëå-

äîâàíà ÏÊ D. gyratus-C. nevesi, íî íà

ýòîì ðóáåæå â íåé ïðîèçîøëè èçìåíå-

íèÿ, à èìåííî: óâåëè÷èëîñü ñîäåðæàíèå

Í.Â.Èëüèíà
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ïðåäñòàâèòåëåé ðîäîâ Aratrisðorites è

Nevesisðorites. Õàðàêòåðíî ïðèñóòñòâèå

âèäà A. fischeri. Î÷åíü âûñîêèì îñòà-

ëîñü ñîäåðæàíèå ñïîð ðîäà Verruco-
sisðorites, â íåêîòîðûõ ïàëèíîñïåêòðàõ

äîñòèãàþùåå 90%. Ñèñòåìàòè÷åñêè

íàáëþäàþòñÿ Cyclotriletes è Cyclograni-
sðorites, óâåëè÷èëîñü ñîäåðæàíèå âèäà

Cycloverrutriletes ðresselesis. Ðåçêî

ñîêðàòèëîñü ÷èñëî òðåõëó÷åâûõ êà-

âàòíûõ ñïîð ðîäîâ Kraeuselisðorites,
Lundbladisðora, Densoisðorites. Ïðèñóòñ-

òâèå ñïîð Punctatisðorites îñòàëîñü

ïîñòîÿííûì.

Â ÏÊ D. gyratus-C. nevesi ïîëó÷àþò

ðàçâèòèå øèïîâàòûå ôîðìû è ñðåäè

íèõ âèä Anaðiculatisðorites teleðhorus.
Óâåëè÷èëîñü ñîäåðæàíèå ãëàäêèõ òðåó-

ãîëüíûõ ñïîð Dictyoðhyllidites è ìîðôî-

ëîãè÷åñêè èì áëèçêèõ, îáíîâèëñÿ èõ âè-

äîâîé ñîñòàâ.

Ïûëüöåâàÿ ÷àñòü ÏÊ ìàëî÷èñëåííà.

Íà ôîíå ïî-ïðåæíåìó ïðåîáëàäàþùåé

ïûëüöû Taeniaesðorites ïîñòîÿííûì

êîìïîíåíòîì ñòàíîâÿòñÿ âèäû ðîäîâ

Alisðorites, Platysaccus, Falcisðorites è

Chordasðorites. Íàðÿäó ñ ïåðå÷èñëåííû-

ìè òàêñîíàìè íåðàâíîìåðíî ðàñïðîñò-

ðàíåíà ïûëüöà Microcachryidites sðð.,

Minutosaccus sðð., Podosðorites amicus
Scheuring, Voltziaceaesðorites hete-
morðha, Íeliosaccus dimorðhus. Îïðåäå-

ëåíû åäèíè÷íûå Florinites ðseudostria-
tus Koðytova, F. walchius Koðytova,

Podocarðidites keuðerianus (Mädler)
Schuurman, Samaroðollenites sðeciosus
(Goubin) Dolby et Balme, Striatoabietites
balmei.

Äîïîëíèòåëüíîå îáîñíîâàíèå
âîçðàñòà ïàëèíîêîìïëåêñà
Duðlexisðorites gyratus-
Concentricisðorites nevesi

Ñðåäíåòðèàñîâûé, ðàííåàíèçèéñêèé,

âîçðàñò ÏÊ D. gyratus-C. nevesi ïîäò-

âåðæäàåòñÿ äåòàëüíûì ñîïîñòàâëåíèåì

ñ ñîñòàâîì ÏÊ Ñâàëèñ-5 (Svalis-5) èç

àììîíèòîâûõ çîí Karangatites archiðovi
(?) è Karangatites evolutus Áàðåíö-ðå-

ãèîíà, îïðåäåëåííûõ ïî íàõîäêàì àì-

ìîíîèäåé Karangatites sð., Grambergia
sð. è Poðanoceratidae gen. et sð. indet.

â ñðåäíåé ÷àñòè ôîðìàöèè Ñòåéíêîááå

(Steinkobbe). Ïðèñóòñòâèå çîíû archiðovi
óêàçàíî ïîä âîïðîñîì. Îíî ïðåäïîëàãà-

åòñÿ, íî ôàóíà àììîíîèäåé õîðîøåé

ñîõðàííîñòè äëÿ óâåðåííîãî âûäåëåíèÿ

ýòîé çîíû îòñóòñòâóåò. Õàðàêòåðèñòèêà

ÏÊ Striatella seebergensis - Accincti-
sðorites circumdatus-Anaðiculatisðorites
sðiniger - Pretricolðiðollenites sðð. (Ñâà-
ëèñ-5), ïðèâåäåííàÿ â ïóáëèêàöèÿõ,

ïðåäîñòàâëÿåò äëÿ íàøåé öåëè ïðåê-

ðàñíûé ìàòåðèàë (Èëüèíà, 2001à;

Mangerud, Romuld, 1991; Vigran et al.,

1998; Egorov, Mork, 2000).

Ïåðâàÿ îáùàÿ ÷åðòà ÏÊ Ñâàëèñ-5 è

D. gyratus-C. nevesi ñîñòîèò â óíàñëå-

äîâàííîñòè ÿäðà âåðõíåîëåíåêñêèõ àñ-

ñîöèàöèé. Â Áàðåíö-ðåãèîíå ýòî ñïîðû

Verrucosisðorites sðð., Cyclotriletes sðð.,
Cyclogranisðorites sðð., Punctatisðorites
sðð., âñòðå÷àþùèåñÿ ñèñòåìàòè÷åñêè.

Ïðèñóòñòâóþò òðåõëó÷åâûå êàâàòíûå

ñïîðû, íî èõ ÷èñëî ðåçêî ñîêðàùàåòñÿ.

Îïðåäåëåíû âèäû Kraeuselisðorites
cusðidus è Densoisðorites nejburgii. Ñó-
ùåñòâåííî âîçðîñëî ñîäåðæàíèå è âè-

äîâîå ðàçíîîáðàçèå îäíîëó÷åâûõ ñïîð

Aratrisðorites. Íåìíîãî÷èñëåííûå çäåñü

Nevesisðorites ïðåäñòàâëåíû äâóìÿ âè-

äàìè N. limatulus è N. fossulatus (G.
fossulata â öèòèðóåìûõ ïóáëèêàöèÿõ).

Âòîðàÿ ïàðàëëåëü - ýòî ïðèñóòñòâèå

â ÏÊ Ñâàëèñ-5 ìèîñïîð Duðlexisðorites
gyratus (Asseretosðora gyrata (Playford

et Dettmann) Schuurman è Striatella
seebergensis â öèòèðóåìûõ ïóáëèêàöè-

ÿõ), Lycoðodiacidites kueððeri, Jerseya-
sðora ðunctisðinosa. Â ìàññîâîì êîëè-

÷åñòâå ðàñïðîñòðàíåíû Anaðiculati-
sðorites ñ ïðåîáëàäàíèåì âèäà A.
Sðiniger. Øèðîêî ðàçâèòû ñïîðû

Baculatisðorites sðð. è Todisðorites sðð.
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Íîðâåæñêèå ïàëèíîëîãè ñ÷èòàþò âàæ-

íîé îñîáåííîñòüþ áàðåíöåâîìîðñêîãî

êîìïëåêñà ñèñòåìàòè÷åñêîå ïðèñóòñ-

òâèå âèäà Jerseyasðora ðunctisðinosa,
êîòîðûé óæå ôèãóðèðîâàë â ñîñòàâå ÏÊ

Ñâàëèñ-4. Êàê áû íè îáñòîÿëè äåëà ñ

ñèíîíèìèêîé âèäà, ñóòü äåëà íå ìåíÿ-

åòñÿ è ñîñòîèò â òîì, ÷òî ïåðâîå ïî-

ÿâëåíèå ýòèõ ôîðì îïðåäåëåíî â

ñïýòñêèõ (âåðõíåîëåíåêñêèõ) îòëîæåíè-

ÿõ, à ñèñòåìàòè÷åñêîå ðàñïðîñòðàíåíèå

íàáëþäàåòñÿ ñ îñíîâàíèÿ ñðåäíåãî

òðèàñà.

Òðåòüåé îáùåé ÷åðòîé ÏÊ Ñâàëèñ-5

è D. gyratus-C. nevesi ÿâëÿåòñÿ ñîñòàâ

ïûëüöåâîé ÷àñòè. Â áàðåíöåâîìîðñêîé

ïàëèíîàññîöèàöèè åå îñíîâó ñîñòàâëÿ-

åò ïûëüöà Lunatisðorites ñ âèäàìè L.
noviaulensis, L. acutus, L. ðellucidus. Íà

ýòîì ñòðàòèãðàôè÷åñêîì óðîâíå íà÷è-

íàåòñÿ øèðîêîå ðàçâèòèå ïûëüöû

Alisðorites, Falcisðorites, Platysaccus,
Chordasðorites, Brachysaccus. Ðàñï-

ðîñòðàíåíû âèäû Voltziaceaesðorites
heteromorðha, Protodiðloxyðinus gracilis,
P. sittleri, Illinites chitonoides (Florinites
ðseudostriatus â íàøåì ïîíèìàíèè).

Îáðàùàåò íà ñåáÿ âíèìàíèå ïðèñóòñ-

òâèå â áàðåíöåâîìîðñêîì êîìïëåêñå

âèäà Dyuðetalum cf. vicentinense
Brugman, êîòîðûé âïåðâûå áûë îïèñàí

èç âåðõíåàíèçèéñêèõ îòëîæåíèé Þæíûõ

Àëüï. Êðîìå òîãî, îòëè÷èòåëüíîé îñî-

áåííîñòüþ ÏÊ Ñâàëèñ-5 ÿâëÿåòñÿ ìàñ-

ñîâîñòü ïûëüöû Striatoabietites è ñèñ-

òåìàòè÷åñêîå ïðèñóòñòâèå âèäà Angu-
stisulcites klausii. Äîáàâèì åùå îäíî

ïîÿñíåíèå, êàñàþùååñÿ ïîñëåäíåãî âè-

äîâîãî íàçâàíèÿ. Â íàøèõ ìàòåðèàëàõ

ýòîò âèä ôèãóðèðóåò êàê Lueckisðorites
triassicus Clarke. Â Òèìàíî-Ñåâåðîó-

ðàëüñêîì ðåãèîíå åãî ïîñòîÿííîå ïðè-

ñóòñòâèå â êîìïëåêñå ñîâìåñòíî ñ ñèñ-

òåìàòè÷åñêèì ðàñïðîñòðàíåíèåì ïûëü-

öû Florinites sðð. íàáëþäàåòñÿ ñòðàòèã-

ðàôè÷åñêè âûøå, íî ïðèñóòñòâèå â

ðàííåàíèçèéñêèõ îòëîæåíèÿõ Áàðåíö-

ðåãèîíà ðàñøèðÿåò ñòðàòèãðàôè÷åñêèé

äèàïàçîí âèäà.

Òàêèì îáðàçîì, î÷åíü áëèçêîå

ñõîäñòâî íà ðîäîâîì è âèäîâîì óðîâíå

ñîñòàâà ÏÊ Ñâàëèñ-5 è D. gyratus-C.
nevesi ïîäòâåðæäàåò ðàííåàíèçèéñêèé

âîçðàñò ïîñëåäíåãî.
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Âûâîäû
Èç ïðèâåäåííîãî âûøå ìàòåðèàëà ñëåäóåò âûâîä î íåñîìíåííî ïîçäíåî-

ëåíåêñêîì âîçðàñòå ÏÊ A. robustus-V. ðseudomorulae (â ïåðâîíà÷àëüíîì ïî-

íèìàíèè åãî îáúåìà ïî ßðîøåíêî è äð., 1991) â ïåðâóþ î÷åðåäü ïî ñîïóòñ-

òâóþùåìó åìó êîìïëåêñó òåòðàïîä ôàóíû Parotosuchus. Óñòàíîâëåíî ðåãèî-

íàëüíîå ðàñïðîñòðàíåíèå ÏÊ íà ñåâåðå Åâðàçèè â îòëîæåíèÿõ, îòíåñåííûõ

ê âåðõíåîëåíåêñêîìó ïîäúÿðóñó è åãî àíàëîãàì. Ñ òî÷êè çðåíèÿ èñòîðèè ïî-

ÿâëåíèÿ êîìïîíåíòîâ ÏÊ â ïîçäíåîëåíåêñêîé ïàëèíîôëîðå îí îò÷åòëèâî äå-

ëèòñÿ íà äâå ÷àñòè: A. robustus-V. ðseudomorulae (I) è A. robustus-V. ðseu-

domorulae (I I ) . Íà îñíîâå äåòàëüíîãî ñðàâíåíèÿ èõ ñîñòàâà â Òèìàíî-Ñåâå-

ðîóðàëüñêîì ðåãèîíå ñ ïàëèíîàññîöèàöèÿìè èç ðàçðåçîâ âåðõíåîëåíåêñêèõ

îòëîæåíèé ñåâåðà Ñðåäíåé Ñèáèðè, îõàðàêòåðèçîâàííûõ àììîíîèäåÿìè, îï-

ðåäåëåíî, ÷òî ÏÊ A. robustus-V. ðseudomorulae (I) ïðèóðî÷åí ê èíòåðâàëó

àììîíèòîâûõ çîí euomðhalà-grambergi. ÏÊ A. robustus-V. ðseudomorulae (I I )

õàðàêòåðèçóåò îòëîæåíèÿ çîíû sðiniðl icatus. Â Áàðåíö-ðåãèîíå àíàëîãàìè

äâóõ îáñóæäàåìûõ ÏÊ ÿâëÿþòñÿ êîìïëåêñû ìèîñïîð Ñâàëèñ-3 è Ñâàëèñ-4 èç

ðàííåãî ñïýòà è çîíû subrobustus, ñîîòâåòñòâåííî. Ñëåäîâàòåëüíî, ïðàâî-
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The lower and the middle Triassic boundary in the
Timan-Northern Ural region.

N.V.Ilyina

Results of the studies of vast factual data and critical analysis of literary data enabled to widen
information  about the composition of palinoflora of the near boundary lower-middle Triassic
deposits in the Timan-Northern Ural region. There have been identified three palinocomplexes suc-
cessively changing each other in the section: Aratrisporites robustus Verrucosisporites pseudomoru-
lae (I), Aratrisporites robustus Verrucosisporites pseudomorulae (II) è Duplexisporites gyratus
Concetricisporites nevesi. Comparison of their taxonomic composition with complexes of miospores
in the Triassic deposits of the Boreal basin (their age has been determined according to their joint
habitat with the sea invertebrates) enables to reliably determine analogues of the upper Olenekian
and the lower Anesian substages in the continental deposits in compliance with the results of pali-
nologic investigations. There has been determined that the upper Olenekian deposits in the north of
the Middle Siberia including the ammonite zones of Bajarunia euomphala, Nordophiceras contrari-
um, Parasibirites grambergi è Olenikites spiniplicatus and their continental analogues in the  Timan-
Northern Ural region, are characterized by two palinocomplexes: Aratrisporites robustus
Verrucosisporites pseudomorulae (I) è Aratrisporites robustus Verrucosisporites pseudomorulae (II).
In the Barents-region, palinocomplexes Svalis-3 and Svalis-4 are their age analogues. The lower
Anesian deposits have a distinct palinologic characteristics as well. In the  Timan-Northern Ural
region their analogues are described by a palinocomplex Duplexisporites gyratus Concetricisporites
nevesi. According to the composition of its species it corresponds to the complex of miospores
Svalis-5 of the ammonite zone Karangatites evolutus of the Barents-region.Thus, the position of the
boundary between the lower and the middle Triassic in the Timan-Northern Ural region may be reli-
ably validated according to the results of the palinologic investigations, namely: according to the
change of the palinocomplex Aratrisporites robustus Verrucosisporites pseudomorulae (II) by the
complex Duplexisporites gyratus Concetricisporites nevesi. Hence, the Kharalean suite of the
Pechora syneclise, most of the sandy-clayey series and the Byzovian suite of the Bolshesyninskaya
basin, the upper of the lower Lestanshor subsuite of the Korotaikhine basin, can be considered as the
analogues of the upper Olenekian substage in the  Timan-Northern Ural region.The base of the
Anguranian suite in the Pechora syneclise, redstone suite in the Bolshesyninskaya basin, the upper
Lestanshor subsuite and the lower Nyadetine suite in the Korotaikhine basin correspond to the ana-
logues of the lower Anesian substage.

Key words: the  Timan-Northern Ural region, Triassic, stratigraphy, lithostratones, correlation,
palinocomplexes.
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Òèìàí-Øèìàëè Óðàë ðåýèîíóíäà àëò âÿ îðòà òðèàñûí ñÿðùÿääè

Í.Â.Èëèíà

Ýåíèø ôàêòèêè ìàòåðèàëûí þéðÿíèëìÿñè âÿ ÿäÿáèééàòûí òÿíãèäè òÿùëèëè ÿñàñûíäà Òèìàí-Øèìàëè Óðàë
ðåýèîíóíäà àëò âÿ îðòà òðèàñûí ñÿðùÿäéàíû ÷þêöíòöëÿðèíèí ïàëèíîôëîðàñûíûí òÿðêèáè áàðÿäÿ ìÿëóìàòëàð
ÿùÿìèééÿòëè äÿðÿæÿäÿ ýåíèøëÿíäèðèëìèøäèð. Êÿñèëèøäÿ áèð-áèðèíè àðäûæûë îëàðàã ÿâÿç åäÿí ö÷
ïàëèíîêîìïëåêñ àéðûëìûøäûð: Aratrisporites robustus Verrucosisporites pseudomorulae (I), Aratrisporites
robustus Verrucosisporites pseudomorulae (II) âÿ  Duplexisporites gyratus Concetricisporites nevesi.
Îíëàðûí òàêñîíîìèê òÿðêèáèíèí, éàøû áèðëèêäÿ òàïûëàí äÿíèç îíóðüàñûçëàðûíà ýþðÿ òÿéèí åäèëÿí, Áîðåàë
ùþâçÿñèíèí òðèàñ ÷þêöíòöëÿðèíèí ìèîñïîð êîìïëåêñëÿðè èëÿ ìöãàéèñÿñè êîíòèíåíòàë ÷þêöíòöëÿðäÿ
öñòîëåíåê âÿ àëòàíèçè éàðûììÿðòÿáÿëÿðèíèí àíàëîãëàðûíûí åòèáàðëû òÿéèíèíèí ìöìêöíëöéöíö òÿñäèã åäèð.
Ìöÿééÿí åäèëìèøäèð êè, Îðòà Ñèáèðèí øèìàëûíäà Bajarunia euomphala, Nordophiceras contrarium,
Parasibirites grambergi âÿ Olenikites spiniplicatus àììîíèò çîíàëàðû ùÿæìèíäÿ öñòîëåíåê ÷þêöíòöëÿðè
âÿ îíëàðûí Òèìàí-Øèìàëè Óðàë ðåýèîíóíäà êîíòèíåíòàë àíàëîãëàðû èêè ïàëèíîêîìïëåêñëÿ: Aratrisporites
robustus Verrucosisporites pseudomorulae (I) âÿ Aratrisporites robustus Verrucosisporites pseudomoru-
lae (II) ñÿæèééÿëÿíäèðèëìèøëÿð. Áàðåíñ ðåýèîíóíäà îíëàðûí éàø àíàëîãëàðû Ñâàëèñ-3 âÿ Ñâàëèñ-4
ïàëèíîêîìïëåêñëÿðèäèð. Àëòàíèçè ÷þêöíòöëÿðè äÿ àéäûí ïàëèíîëîúè õàðàêòåðèñòèêàéà ìàëèêäèðëÿð. Òèìàí-
Øèìàëè Óðàë ðåýèîíóíäà îíëàðûí àíàëîãëàðû Duplexisporites gyratus Concetricisporites nevesi
ïàëèíîêîìïëåêñè èëÿ ñÿæèééÿëÿíèð êè, áó äà òÿðêèáèíÿ äàõèë îëàí íþâëÿðÿ ýþðÿ Áàðåíñ ðåýèîíóíóí
Karangatites evolutus àììîíèò çîíàñû ÷þêöíòöëÿðèíäÿí Ñâàëèñ-5 ìèîñïîð êîìïëåêñèíÿ óéüóí
ýÿëèð.Áåëÿëèêëÿ Òèìàí-Øèìàëè Óðàë ðåýèîíóíäà àëò âÿ îðòà òðèàñûí ñÿðùÿääè Aratrisporites robustus
Verrucosisporites pseudomorulae (II) êîìïëåêñèíèí Duplexisporites gyratus Concetricisporites nevesi
êîìïëåêñè èëÿ ÿâÿç åäèëìÿñèíÿ ýþðÿ åòèáàðëû ÿñàñëàíäûðûëà áèëÿð. Áåëÿëèêëÿ Òèìàí-Øèìàëè Óðàë ðåýèîíóíäà
öñòîëåíåê ÷þêöíòöëÿðèíèí àíàëîãëàðû êèìè Ïå÷îðà ñèíåêëèçèíèí õàðàëåé ëàé äÿñòÿñè, Áîëøåñûíèí
÷þêÿêëèéèíèí ãóìëó-ýèëëè ãàòûíûí âÿ áûçîâ ëàé äÿñòÿñèíèí áþéöê ùèññÿëÿðè ùåñàá åäèëÿ áèëÿð. Àëòàíèçè
éàðûììÿðòÿáÿñèíèí àíàëîãëàðûíà Ïå÷îðà ñèíåêëèçèíèí àíãóðàí ëàé äÿñòÿñèíèí ÿñàñû, Áîëøåñûíèí
÷þêÿêëèéèíèí êðàñêîêàìåííàéà ëàé äÿñòÿñè  âÿ Êîðîòàèõà ÷þêÿêëèéèíèí öñòëåñòàíøîð éàðûìëàéäÿñòÿñè âÿ
íéàäåéòè ëàéäÿñòÿñèíèí àëò ùèññÿñè óéüóí ýÿëèð. 



Ââåäåíèå

Ãåíåòè÷åñêîé ñâÿçè þðñêèõ ëèòîñòðà-
òîíîâ âîñòîêà Ðóññêîé ïëèòû (ÂÐÏ) ñ
ãëîáàëüíûìè èçìåíåíèÿìè óðîâíÿ ìîðÿ
ïîñâÿùåí öåëûé ðÿä ïóáëèêàöèé (Çîðè-

íà, 2003, 20061; Sahagian et al., 1996;
Zorina, Ruban, 2007). Â ïîñëåäíèõ ðàç-
ðàáîòêàõ áûëî ïîêàçàíî, ÷òî íà ÂÐÏ
ñðåäíå-ïîçäíåþðñêèå ñâèòû (òîëùè)
ãðóïïèðóþòñÿ â ñåêâåíöèè, êîòîðûå

ñôîðìèðîâàëèñü ïîä äåéñòâèåì ïóëüñè-
ðóþùåé ýâñòàòèêè è ðàçäåëåíû äëèòåëü-
íûìè ãèàòóñàìè. Õàðàêòåð òðàíñãðåññèâ-
íî-ðåãðåññèâíîé êðèâîé äëÿ ðàññìîò-
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ÂÎÑÒÎÊÀ ÐÓÑÑÊÎÉ ÏËÈÒÛ

Â ñòàòüå ïðèâîäèòñÿ àïðîáàöèÿ ðàçðàáîòàííûõ àâòîðîì ýâñòàòè÷åñêîé è
òåêòîíî-ýâñòàòè÷åñêîé ãåíåðàëèçîâàííûõ ìîäåëåé íà ïðèìåðå ñðåäíå- è âåðõ-
íåþðñêèõ îòëîæåíèé âîñòîêà Ðóññêîé ïëèòû. Ìîäåëè ïðèìåíèìû äëÿ ôàöèàëü-
íîãî àíàëèçà ðàçðåçîâ ýïèêîíòèíåíòàëüíûõ áàññåéíîâ ñ ïðåèìóùåñòâåííî
ñêëîíîâûì õàðàêòåðîì îñàäêîíàêîïëåíèÿ. Ïðîèëëþñòðèðîâàíû âîçìîæíûå âà-
ðèàíòû ëèòîëîãè÷åñêîãî ñòðîåíèÿ ðàçðåçîâ â çàâèñèìîñòè îò ñêîðîñòè ýâñòà-
òè÷åñêèõ êîëåáàíèé, èíòåíñèâíîñòè è íàïðàâëåíèÿ ýïåéðîãåíè÷åñêèõ äâèæåíèé. 

Ïîêàçàíî, ÷òî ðàçðåçû ñðåäíåé-âåðõíåé þðû âîñòîêà Ðóññêîé ïëèòû ïðåäñ-
òàâëÿþò ñîáîé ðåçóëüòàò ñîâìåñòíîãî äåéñòâèÿ ãëîáàëüíîé ýâñòàçèè è ðåãèî-
íàëüíîé ýïåéðîãåíèè. Ïðè íàëîæåíèè ãëîáàëüíîé ýâñòàòè÷åñêîé êðèâîé (Íaq
and Al-Qahtani, 2005) íà õðîíîñòðàòèãðàôè÷åñêóþ ñõåìó ñðåäíåé-âåðõíåé þðû
âîñòîêà ïëàòôîðìû îêàçàëîñü, ÷òî ðåøàþùóþ ðîëü â þðñêîé èñòîðèè ðàñ-
ñìàòðèâàåìîé ÷àñòè áàññåéíà èãðàëà ðåãèîíàëüíàÿ ýïåéðîãåíèÿ, ñïîñîáñòâî-
âàâøàÿ çíà÷èòåëüíîìó “çàòóøåâûâàíèþ” âëèÿíèÿ ãëîáàëüíîé ýâñòàçèè. Ïîñò-
ðîåíû ðåãèîíàëüíûå êðèâûå ýïåéðîãåíè÷åñêèõ è ýâñòàòè÷åñêèõ êîëåáàíèé.
Ýïåéðîãåíè÷åñêàÿ êðèâàÿ èëëþñòðèðóåò âêëàä âåðòèêàëüíûõ òåêòîíè÷åñêèõ
äâèæåíèé â ñîâìåñòíûé ýâñòàòèêî-ýïåéðîãåíè÷åñêèé ðåçóëüòàò, ïðåäñòàâëåí-
íûé â âèäå ðåãèîíàëüíîé ýâñòàòè÷åñêîé êðèâîé. Ïîñëåäíÿÿ ïîñòðîåíà íà îñ-
íîâå àíàëèçà èçìåíåíèÿ ïðîñòðàíñòâåííî-âðåìåííîãî ðàñïðîñòðàíåíèÿ ñâèò è
òîëù è ðàíæèðîâàíèÿ âûäåëåííûõ òðàíñãðåññèâíûõ ïîâåðõíîñòåé. 

Âûäåëåíû ýâñòàòè÷åñêèå öèêëû ðàçíîãî ðàíãà - îò ýëåìåíòàðíûõ (ñèñòåì-
íûõ òðàêòîâ) äî ðåãèîíàëüíûõ. Â ðàíãå êðóïíåéøèõ õðîíîñòðàòîíîâ âûäåëåíû
2 ñåêâåíöèè: ïîçäíåáàéîññêàÿ-êåëëîâåéñêàÿ (RP-1J) è îêñôîðäñêàÿ-âîëæñêàÿ
(RP-2J), îòðàæàþùèå âàæíåéøèå ýòàïû þðñêîé èñòîðèè ðàçâèòèÿ âîñòîêà
Ðóññêîé ïëèòû. Ðàññìîòðåíû ýâñòàòèêî-ýïåéðîãåíè÷åñêèå îñîáåííîñòè ôîðìè-
ðîâàíèÿ ñâèò è òîëù ñ íà÷àëà ïîçäíåãî áàéîñà äî êîíöà âîëæñêîãî âåêà â
èíòåðâàëå 169,4-142,4 ìëí. ëåò íàçàä.

Ïîêàçàíî, ÷òî ñåêâåíòèðîâàíèå õðîíîñòðàòèãðàôè÷åñêè ðàñ÷ëåíåííîãî
ñâîäíîãî ðàçðåçà ðàññìàòðèâàåìîé òåððèòîðèè ïîçâîëÿåò ïîäâåñòè íàó÷íóþ
îñíîâó ïîä ïðîãíîçèðîâàíèå øèðîêîãî ñïåêòðà òâåðäûõ ïîëåçíûõ èñêîïàåìûõ.

Êëþ÷åâûå ñëîâà: ýâñòàçèÿ, ýïåéðîãåíèÿ, ìîäåëèðîâàíèå, õðîíîñòðàòèãðà-
ôèÿ, þðà, ñåêâåíöèè, òâåðäûå ïîëåçíûå èñêîïàåìûå..



ðåííîãî ó÷àñòêà ïëàòôîðìû áûë ðåêîíñ-
òðóèðîâàí íà õðîíîñòðàòèãðàôè÷åñêîé
îñíîâå (Çîðèíà, 2005) ïî ñîâðåìåííûì
òðåáîâàíèÿì ê ïðîâåäåíèþ ÿðóñíûõ ãðà-
íèö (Gradstein et al., 2004). 

Ðàçðåçû ìîðñêèõ îñàäî÷íûõ òîëù
ïðåäñòàâëÿþò ñîáîé ðåçóëüòàò ñîâìåñò-
íîãî âîçäåéñòâèÿ áîëüøîãî êîëè÷åñòâà
ôàêòîðîâ, âàæíåéøèìè èç êîòîðûõ
ïðèçíàíû äâà - ýâñòàòè÷åñêèé è ýïåéðî-
ãåíè÷åñêèé. Êîëåáàíèÿ ãëîáàëüíîãî
óðîâíÿ ìîðÿ (ýâñòàçèÿ) è âåðòèêàëüíûå
äâèæåíèÿ ïîâåðõíîñòè ìîðñêîãî äíà
(ýïåéðîãåíèÿ) âûçûâàþò èçìåíåíèÿ ãëó-
áèíû áàññåéíà è, ñëåäîâàòåëüíî, ïðå-
äîïðåäåëÿþò ëèòîëîãè÷åñêèé ñîñòàâ
ôîðìèðóþùèõñÿ îñàäêîâ (Çîðèíà,

20061, 20071, 20072). 
Ïîñòðîåíèå ïðîñòåéøèõ ãåíåðàëèçî-

âàííûõ âðåìåííûõ ìîäåëåé (ýâñòàòè÷åñ-
êîé è òåêòîíî-ýâñòàòè÷åñêîé), ïðèìåíè-
ìûõ äëÿ ýïèêîíòèíåíòàëüíûõ áàññåéíîâ
ñ ïðåèìóùåñòâåííî ñêëîíîâûì õàðàêòå-
ðîì îñàäêîíàêîïëåíèÿ, ïîçâîëÿåò ïðîèë-
ëþñòðèðîâàòü âîçìîæíûå âàðèàíòû ëè-
òîëîãè÷åñêîãî ñòðîåíèÿ ôîðìèðóþùèõñÿ
îñàäêîâ â çàâèñèìîñòè îò ñêîðîñòè
ýâñòàòè÷åñêèõ êîëåáàíèé è ýïåéðîãåíè-
÷åñêèõ äâèæåíèé.

Ìåòîäèêà 

Íà ðèñóíêå 1 ïðåäñòàâëåíà ãåíåðàëè-
çîâàííàÿ âðåìåííaÿ ìîäåëü îäíîñòàäèé-
íîãî ýâñòàòè÷åñêîãî öèêëà è çàâèñè-
ìîñòü ëèòîëîãè÷åñêîãî ñòðîåíèÿ ðàçðå-
çîâ îò èçìåíåíèÿ ñêîðîñòè ýâñòàòè÷åñ-

êèõ êîëåáàíèé (Çîðèíà, 20072). Ñëåäóåò
îòìåòèòü, ÷òî äàííàÿ ýâñòàòè÷åñêàÿ âðå-
ìåííaÿ ìîäåëü ñïðàâåäëèâà òîëüêî ïðè
óñëîâèè îòñóòñòâèÿ âåðòèêàëüíûõ òåêòî-
íè÷åñêèõ ïîäâèæåê, ñïîñîáíûõ ïîâëèÿòü
íà ñìåùåíèå ôàöèàëüíîãî ñïåêòðà. Ïåð-
âàÿ ïîëîâèíà öèêëà ïðåäñòàâëÿåò ñîáîé
ýòàï ïîâûøåíèÿ óðîâíÿ ìîðÿ îò íóëÿ äî
ìàêñèìóìà, âòîðàÿ - ýòàï ñíèæåíèÿ äî
íóëÿ. Ðàññìîòðåíî íåñêîëüêî ïîòåíöè-
àëüíî âîçìîæíûõ âàðèàíòîâ ïîâûøåíèÿ

óðîâíÿ ìîðÿ: ìãíîâåííîå ïîâûøåíèå ñ
ïîñëåäóþùåé ñòàáèëèçàöèåé (À), ðàâíî-
ìåðíîå ïîâûøåíèå (Â), ìåäëåííîå ïîâû-
øåíèå ñ ïîñëåäóþùèì óâåëè÷åíèåì ñêî-
ðîñòè (Ñ), áûñòðîå ïîâûøåíèå ñ ïîñëå-
äóþùèì óìåíüøåíèåì ñêîðîñòè (D).
Ââåðõó ðèñóíêà ïðèâåäåíà ôàöèàëüíàÿ
çîíàëüíîñòü îñàäêîâ, ñâÿçàííàÿ ñ ãëóáè-
íîé áàññåéíà è âûðàæåííàÿ â ïåðåõîäå
îò ãðóáûõ ôàöèé ê òîíêèì èëàì. Îñàäî÷-
íûå ðàçðåçû, ñôîðìèðîâàííûå ïðè êàæ-
äîì èç ðàññìîòðåííûõ âàðèàíòîâ, ïðåäñ-
òàâëÿþò ñîáîé ïðîåêöèè íà âðåìåííóþ
îñü ýòàïîâ íàêîïëåíèÿ òåõ èëè èíûõ
ôàöèé â çàâèñèìîñòè îò àáñîëþòíîé âå-
ëè÷èíû óðîâíÿ ìîðÿ. Òàê, â âàðèàíòå À
ïðèñóòñòâóåò òîëüêî îäíà ôàöèÿ, ñîîò-
âåòñòâóþùàÿ äîñòèãíóòîé âåëè÷èíå
óðîâíÿ ìîðÿ: â ðàññìàòðèâàåìîì ñëó÷àå
ýòî ñàìàÿ ãëóáîêîâîäíàÿ ôàöèÿ. Â âàðè-
àíòå Â - ïðè ðàâíîìåðíîì ïîâûøåíèè -
íàîáîðîò, â ðàçðåçå îòìå÷àåòñÿ âåñü
ôàöèàëüíûé ñïåêòð îñàäêîâ; âàðèàíòû C
è D ÿâëÿþòñÿ ïðîìåæóòî÷íûìè. Ïîäîá-
íàÿ êàðòèíà îòìå÷àåòñÿ è íà âòîðîì
ýòàïå ýâñòàòè÷åñêîãî öèêëà òîëüêî ñ îá-
ðàòíîé ïîñëåäîâàòåëüíîñòüþ ñìåíû
ôàöèé. Áåçóñëîâíî, ïðåäñòàâëåííàÿ ìî-
äåëü ÿâëÿåòñÿ ãåíåðàëèçîâàííîé è ìàê-
ñèìàëüíî óïðîùåííîé. Ðåàëüíàÿ ãåîëî-
ãè÷åñêàÿ îáñòàíîâêà, êàê èçâåñòíî,
÷ðåçâû÷àéíî ñëîæíà è ìíîãîôàêòîðíà.
Ïðåèìóùåñòâî äàííîé ìîäåëè â òîì, ÷òî
îíà ðàññìàòðèâàåò âëèÿíèå ñòåðæíåâîãî
ôàêòîðà, îòâåòñòâåííîãî çà ôîðìèðîâà-
íèå ìîðñêèõ îñàäî÷íûõ òîëù. Âñå îñ-
òàëüíûå ôàêòîðû - ýïåéðîãåíè÷åñêèé,
ãèäðîäèíàìè÷åñêèé, êëèìàòè÷åñêèé è
èíûå äîëæíû áûòü íàëîæåíû íà ýòó îñ-
íîâó, òåì ñàìûì óñëîæíèòü åå è ïðèá-
ëèçèòü ê ðåàëüíîñòè.

Âàæíåéøèì èç âûøåïåðå÷èñëåííûõ
ôàêòîðîâ, ñïîñîáíûì â çíà÷èòåëüíîé
ñòåïåíè “çàòóøåâàòü” âëèÿíèå ýâñòàòè-
÷åñêèõ êîëåáàíèé ïðè ôîðìèðîâàíèè
îñàäî÷íûõ òîëù, ÿâëÿåòñÿ ýïåéðîãåíè-
÷åñêèé. Íà ðèñóíêå 2 ïðèâåäåíà òåêòî-
íî-ýâñòàòè÷åñêàÿ âðåìåííaÿ ìîäåëü, â
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êîòîðîé ðàññìîòðåí âàðèàíò ðàâíîìåð-
íîãî ïîâûøåíèÿ è ïîíèæåíèÿ óðîâíÿ ìî-
ðÿ, îñëîæíåííûé îäíîêðàòíûì ïðîãèáà-
íèåì è âîçäûìàíèåì äíà (Çîðèíà,

20072).
Åñëè äîïóñòèòü, ÷òî â íà÷àëå ýâñòàòè-

÷åñêîãî öèêëà ïðîèçîéäåò ïðîãèáàíèå
äíà íà âåëè÷èíó, ñîïîñòàâèìóþ ñ ðàç-
íèöåé ãëóáèí íàêîïëåíèÿ ñìåæíûõ ýëå-
ìåíòîâ ôàöèàëüíîãî ñïåêòðà, òî çà âðå-
ìÿ ïîëíîãî öèêëà ñôîðìèðóåòñÿ ïîñëå-
äîâàòåëüíîñòü ñëîåâ, â êîòîðîé íîðìàëü-
íûé ôàöèàëüíûé ñïåêòð (âàðèàíò À) áó-
äåò ñìåùåí íà 1 ôàöèþ â íàïðàâëåíèè
áîëåå ãëóáîêîâîäíûõ îñàäêîâ (âàðèàíò Â).
Ïðè î÷åíü èíòåíñèâíîì ïðîãèáàíèè ðàâ-
íîìåðíûé ðîñò óðîâíÿ ìîðÿ íèêàê íå îò-

ðàçèòñÿ íà ëèòîëîãè÷åñêîì ñîñòàâå
îñàäêîâ, ò.ê. ôàöèàëüíûé ñïåêòð ñ ñàìî-
ãî íà÷àëà îñàäêîíàêîïëåíèÿ ñìåñòèòñÿ ê
ñàìûì ãëóáîêîâîäíûì ôàöèÿì, êîòîðûìè
è áóäåò ïðåäñòàâëåí âåñü ðàçðåç (âàðè-
àíò D). Ýòà ñèòóàöèÿ, êàæóùàÿñÿ ãèïîòå-
òè÷åñêîé, ðàññìàòðèâàåòñÿ êàê êðàéíèé
âàðèàíò èç áåñ÷èñëåííîãî ìíîæåñòâà âà-
ðèàíòîâ ïðîìåæóòî÷íûõ (Â, Ñ), êîòîðûå â
îáèëèè âñòðå÷àþòñÿ â îñàäî÷íûõ áàññåé-
íàõ.
Ïðè îäíîêðàòíîì ïîäúåìå ïîâåðõíîñòè

äíà â íà÷àëå ýâñòàòè÷åñêîãî öèêëà íà âå-
ëè÷èíó, ñîïîñòàâèìóþ ñ ðàçíèöåé ãëóáèí
íàêîïëåíèÿ ñìåæíûõ ÷ëåíîâ ôàöèàëüíîãî
ðÿäà, â ðàçðåçå áóäåò îòìå÷àòüñÿ ñìåùå-
íèå íà îäíó ôàöèþ â ñòîðîíó ìåëêîâîäüÿ
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Ðèñ. 1. Ãåíåðàëèçîâàííàÿ âðåìåííàÿ ìîäåëü îäíîñòàäèéíîãî ýâñòàòè÷åñêîãî öèêëà è çàâèñèìîñòü ëè-
òîëîãè÷åñêîãî ñòðîåíèÿ ðàçðåçîâ îò èçìåíåíèÿ ñêîðîñòè ýâñòàòè÷åñêèõ êîëåáàíèé.

Óñëîâíûå îáîçíà÷åíèÿ: h - óðîâåíü ìîðÿ â àáñîëþòíûõ åäèíèöàõ, t - âðåìÿ, Ò - òðàíñãðåññèâíàÿ ÷àñòü
öèêëà, R - ðåãðåññèâíàÿ ÷àñòü öèêëà, 1-4 - ôàöèàëüíûé ïåðåõîä îò ãðóáûõ îñàäêîâ ê òîíêèì èëàì. A-D
- ïðîåêöèè íà âðåìåííóþ îñü ýòàïîâ ôîðìèðîâàíèÿ îñàäêîâ ïðè: À - ìãíîâåííîì ïîâûøåíèè è ïîñëå-
äóþùåé ñòàáèëèçàöèè óðîâíÿ ìîðÿ, B - ðàâíîìåðíîì ïîâûøåíèè óðîâíÿ ìîðÿ, Ñ - ìåäëåííîì è ïîñëå-
äóþùèì áûñòðîì ïîâûøåíèè óðîâíÿ ìîðÿ, D - áûñòðîì è ïîñëåäóþùèì ìåäëåííîì ïîâûøåíèè óðîâíÿ
ìîðÿ.



(âàðèàíò F) ñ âûâîäîì òåððèòîðèè íà ñó-
øó â íà÷àëå è êîíöå öèêëà. Ïðè åùå áî-
ëåå ìîùíîì ïîäúåìå (âàðèàíòû G, Í) èç
ðàçðåçà ïîñòåïåííî èñ÷åçíóò òîíêèå èëû,
äëèòåëüíîñòü êîíòèíåíòàëüíîé ôàçû áóäåò
óâåëè÷èâàòüñÿ, è ïðè ìàêñèìàëüíîì óðîâ-
íå ìîðÿ ìîãóò íàêîïèòüñÿ ñàìûå ãðóáîîá-
ëîìî÷íûå îñàäêè (âàðèàíò Í). Ìîäåëèðî-
âàíèå òàêîé íà ïåðâûé âçãëÿä ïàðàäîê-
ñàëüíîé ñèòóàöèè ïîçâîëÿåò ïðåäóñìîò-
ðåòü âîçìîæíîñòü ïîëíîãî “çàòóøåâûâà-
íèÿ” âëèÿíèÿ ãëîáàëüíîé ýâñòàòèêè è
ïðåäîñòåðå÷ü èññëåäîâàòåëÿ îò íåâåðíûõ
ðåêîíñòðóêöèé è ïîñòðîåíèé.

Ðàññìîòðåííûå ãåíåðàëèçîâàííûå
âðåìåííûå ìîäåëè áûëè ïðèìåíåíû íà-
ìè äëÿ ñåêâåíññòðàòèãðàôè÷åñêîãî àíà-
ëèçà ñâîäíûõ õðîíîñòðàòèãðàôè÷åñêèõ
ðàçðåçîâ ñðåäíåé - âåðõíåé þðû ÂÐÏ,

èòîãîì êîòîðîãî ÿâèëîñü öèêëî- è ñåê-
âåíññòðàòèãðàôè÷åñêîå ðàñ÷ëåíåíèå
ðàññìàòðèâàåìûõ îòëîæåíèé ñ âûäåëå-
íèåì ñèñòåìíûõ òðàêòîâ è òðàíñãðåññèâ-
íûõ ïîâåðõíîñòåé (ÒÏ), ïîñòðîåíèåì
êðèâîé îòíîñèòåëüíûõ êîëåáàíèé óðîâíÿ
ìîðÿ è êðèâîé îòíîñèòåëüíûõ ýïåéðîãå-
íè÷åñêèõ êîëåáàíèé.

Õðîíîñòðàòèãðàôèÿ
ñðåäíåé-âåðõíåé þðû
âîñòîêà Ðóññêîé ïëèòû

Ïðåäñòàâëåíèÿ î ñîâðåìåííîì îáëèêå
è ðàñïðîñòðàíåíèè íà ÂÐÏ ñðåäíå- è
âåðõíåþðñêèõ îòëîæåíèé ñêëàäûâàþòñÿ
ïðåæäå âñåãî áëàãîäàðÿ àíàëèçó îáøèð-
íîãî ñòðàòèãðàôè÷åñêîãî ìàòåðèàëà,
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Ðèñ. 2. Ãåíåðàëèçîâàííàÿ òåêòîíî-ýâñòàòè÷åñêàÿ âðåìåííàÿ ìîäåëü è çàâèñèìîñòü ëèòîëîãè÷åñêîãî
ñòðîåíèÿ ðàçðåçîâ îò ðàâíîìåðíûõ ýâñòàòè÷åñêèõ è ýïåéðîãåíè÷åñêèõ êîëåáàíèé.

Óñëîâíûå îáîçíà÷åíèÿ: h - óðîâåíü ìîðÿ â àáñîëþòíûõ åäèíèöàõ, t - âðåìÿ, Ò - òðàíñãðåññèâíàÿ ÷àñòü
öèêëà, R - ðåãðåññèâíàÿ ÷àñòü öèêëà. 1-4 - ôàöèàëüíûé ïåðåõîä îò ãðóáûõ îñàäêîâ ê òîíêèì èëàì.

A-Í - ôàöèàëüíàÿ çîíàëüíîñòü îñàäêîâ è ïðîåêöèè íà âðåìåííóþ îñü ýòàïîâ èõ ôîðìèðîâàíèÿ ïðè
ðàâíîìåðíîì ðîñòå / ïàäåíèè óðîâíÿ ìîðÿ: À - äî ïðîãèáàíèÿ, Å - äî âîçäûìàíèÿ äíà; B, Ñ è D - ñ îä-
íîâðåìåííûì ðàâíîìåðíûì ïðîãèáàíèåì äíà áàññåéíà; F, G è Í - ñ îäíîâðåìåííûì ðàâíîìåðíûì âîç-
äûìàíèåì äíà áàññåéíà.



ñâåäåííîãî â Óíèôèöèðîâàííûõ ñòðàòèã-
ðàôè÷åñêèõ ñõåìàõ þðñêèõ îòëîæåíèé
Ðóññêîé ïëèòû (Óíèôèöèðîâàííàÿ ñòðà-

òèãðàôè÷åñêàÿ..., 1993). Äàííûå ñõåìû,
êàê èçâåñòíî, âêëþ÷àþò ñêîððåëèðîâàí-
íûå ñâîäíûå ðàçðåçû ñòðóêòóðíî-ãåîëî-
ãè÷åñêèõ çîí è ïîäçîí (ðèñ. 3), ðàñ÷ëå-
íåííûå ëèòîáèîñòðàòèãðàôè÷åñêèìè ìå-
òîäàìè äî ñâèò è òîëù. Õðîíîñòðàòèãðà-
ôè÷åñêàÿ õàðàêòåðèñòèêà ñðåäíåé-ïîçä-
íåé þðû, ïîëó÷åííàÿ íà îñíîâå óíèôèöè-
ðîâàííûõ ñõåì, â íàñòîÿùåå âðåìÿ äî-
ïîëíÿåòñÿ ðåçóëüòàòàìè ìíîãî÷èñëåííûõ
äåòàëèçàöèîííûõ è îáîáùàþùèõ ñòðà-
òèãðàôè÷åñêèõ ðàáîò, ïîçâîëÿþùèõ çíà-
÷èòåëüíî óòî÷íèòü âîçðàñòíûå äàòèðîâêè
ëèòîñòðàòîíîâ íà îòäåëüíûõ ó÷àñòêàõ
ïëàòôîðìû.

Äëÿ ïîëó÷åíèÿ ìàêñèìàëüíî äîñòîâåð-
íîé è ïîëíîé õðîíîñòðàòèãðàôè÷åñêîé
õàðàêòåðèñòèêè ðàññìàòðèâàåìûõ îòëî-

æåíèé ñâîäíûå ðàçðåçû ñòðóêòóðíî-ãåî-
ëîãè÷åñêèõ çîí è ïîäçîí ÂÐÏ, êàæäûé èç
êîòîðûõ èìååò çîíàëüíóþ àììîíèòîâóþ

ðàçáèâêó, áûëè ñîïîñòàâ-
ëåíû ñ íîâåéøèìè ñòðà-
òèãðàôè÷åñêèìè ðàçðà-
áîòêàìè - àììîíèòîâîé
çîíàëüíîé øêàëîé Âîñ-
òî÷íî-Åâðîïåéñêîé ïëàò-
ôîðìû (Çîíàëüíàÿ ñòðà-
òèãðàôèÿ..., 2006) è Áî-
ðåàëüíûì àììîíèòîâûì
ñòàíäàðòîì (Çàõàðîâ è
äð., 2005). Ïàðàëëåëüíî
ïðîâåäåíà óâÿçêà âñåõ
ñâèò è òîëù ñî Øêàëîé
ãåîëîãè÷åñêîãî âðåìåíè -
2004 (Gradstein et al..,
2004), ÷òî ïîçâîëÿåò äà-
òèðîâàòü ðåêîíñòðóèðî-
âàííûå ýâñòàòè÷åñêèå è
ýïåéðîãåíè÷åñêèå ñîáû-
òèÿ â àáñîëþòíûõ åäè-
íèöàõ âðåìåíè. Ïðåäñòàâ-
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Ðèñ. 3. Ñõåìà ñòðóêòóðíî-ãåîëîãè÷åñêîãî ðàéîíèðîâàíèÿ
þðñêèõ îòëîæåíèé âîñòîêà Ðóññêîé ïëèòû

Óñëîâíûå îáîçíà÷åíèÿ
ê ðèñ. 3 è 4:

1 - ïåñêè, ïåñ÷àíèêè, êîíãëîìåðàòû, ôîñôî-
ðèòîâûå “ïëèòû”; 2 - ãëèíû, ìåðãåëè; 3 - âóëêà-
íèòû óçîëüñêîé ñâèòû; 4 - ãåîëîãè÷åñêèé ïðî-
ôèëü ñâîäíûõ ðàçðåçîâ ñòðóêòóðíî-ãåîëîãè÷åñ-
êèõ çîí è ïîäçîí âîñòîêà Ðóññêîé ïëèòû; 5 -
ãðàíèöû ñòðóêòóðíî-ãåîëîãè÷åñêèõ çîí (à) è ïîä-
çîí (á).

Ñòðóêòóðíî-ãåîëîãè÷åñêèå çîíû (Óíèôèöèðî-
âàííàÿ ñòðàòèãðàôè÷åñêàÿ...,. 1993): I - Âÿòñêî-
Êàìñêàÿ âïàäèíà; II - Ìîñêîâñêàÿ ñèíåêëèçà
(âîñòî÷íîå êðûëî); III - Êîâåðíèíñêàÿ âïàäèíà; IV
- Îêñêî-Äîíñêàÿ äåïðåññèÿ; V - Ìóðîìñêî-Ëî-
ìîâñêèé ïðîãèá; VI - Óëüÿíîâñêî-Ñàðàòîâñêèé
ïðîãèá: VI1  - ×åáîêñàðñêîå Ïîâîëæüå, VI2 - ñå-
âåðî-âîñòîê Óëüÿíîâñêî-Ñàðàòîâñêîãî ïðîãèáà
(Çîðèíà, 2005), VI3  - Óëüÿíîâñêî-Ñàìàðñêîå
Ïîâîëæüå, VI4- Ñàðàòîâñêîå Ïðàâîáåðåæüå, VI5
- Ñàðàòîâñêîå Çàâîëæüå; VII - Áóçóëóêñêàÿ âïà-
äèíà. 

Ñ. - ñâèòà, ò. - òîëùà; Êîñ.ñ. - êîñòðîìñêàÿ
ñâèòà; Ïð.ò. - ïðîìçèíñêàÿ òîëùà; Ðóá.ñ. - ðóáå-
æèíñêàÿ ñâèòà; Êàð.ò. - êàðïîâñêàÿ òîëùà; Äîê.ò.
- äîêó÷àåâñêàÿ òîëùà; Ïð.ñ. - ïðîíñêàÿ ñåðèÿ;
Õîõ.ò. - õîõëîìñêàÿ òîëùà.
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ëåííàÿ õðîíîñòðàòèãðàôè÷åñêàÿ ñõåìà
ñðåäíåé-âåðõíåé þðû ÂÐÏ (ðèñ. 4) îòðà-
æàåò, òàêèì îáðàçîì, ñîâðåìåííîå ñîñ-
òîÿíèå ñòðàòèãðàôè÷åñêèõ çíàíèé ïî
äàííîé òåððèòîðèè è, áåçóñëîâíî, òðåáó-
åò ïåðìîíåíòíîé àêòóàëèçàöèè. 

Òàê êàê ëèòîëîãè÷åñêîå ñòðîåíèå
ñðåäíå-âåðõíåþðñêèõ îòëîæåíèé íà ÂÐÏ
äîñòàòî÷íî îäíîîáðàçíî è ìîíîòîííî, íà
ïðåäñòàâëåííîé ãåíåðàëèçîâàííîé õðî-
íîñòðàòèãðàôè÷åñêîé ñõåìå â íèõ âûäå-
ëåíî 2 ôàöèè: ôàöèÿ ïåñêîâ, ïåñ÷àíèêîâ
è ôîñôîðèòîâûõ êîíãëîìåðàòîâ è ôàöèÿ
ãëèí, ãëèíèñòûõ êàðáîíàòîâ è ñëàíöåâ. 

Ïðè èíòåðïðåòàöèè ëèòîëîãè÷åñêîãî
ñòðîåíèÿ ðàçðåçîâ, ïðåäñòàâëÿþùèõ ñî-
áîé ðåçóëüòàò ñîâìåñòíîãî âîçäåéñòâèÿ
ýâñòàçèè è ýïåéðîãåíèè, âû÷ëåíèòü âëèÿ-
íèå ïîñëåäíåé äîñòàòî÷íî ñëîæíî. Ïðèá-
ëèçèòüñÿ ê ðåøåíèþ äàííîé çàäà÷è ïîç-
âîëÿåò ïðîâåäåííàÿ ðåêîíñòðóêöèÿ ðå-
ãèîíàëüíîé ýâñòàòèêî-ýïåéðîãåíè÷åñêîé
îáñòàíîâêè, âûïîëíåííàÿ ñ èñïîëüçîâà-
íèåì íîâåéøåé ãëîáàëüíîé ýâñòàòè÷åñ-
êîé êðèâîé, îïóáëèêîâàííîé Á. Õàêîì è
À. Àëü-Êàòàíè â 2005 ãîäó (Íaq and Al-
Qahtani, 2005). 

Ãëîáàëüíûé ýâñòàòè÷åñêèé 
ðåæèì

Òðåíä ãëîáàëüíîé êðèâîé â ñðåäíåé-
ïîçäíåé þðå (Íaq and Al-Qahtani, 2005)
õàðàêòåðèçóåò êðóïíûé ýâñòàòè÷åñêèé
öèêë ñ ìèíèìóìîì â ðàííåì áàéîñå è
ìàêñèìóìîì â êîíöå ïîçäíåãî êèìåðèä-
æà (ðèñ. 4). Åñëè ïðåäïîëîæèòü, ÷òî íà
òåððèòîðèè ÂÐÏ îñàäêè ôîðìèðîâàëèñü
òîëüêî ïîä âëèÿíèåì êîëåáëþùåéñÿ ãëî-
áàëüíîé ýâñòàòèêè, òî åñòü áåç âîçäåéñ-
òâèÿ âñåãî êîìïëåêñà ôàêòîðîâ, âëèÿþ-
ùèõ íà ëèòîëîãè÷åñêèé ñîñòàâ ôîðìè-
ðóþùèõñÿ îñàäêîâ (ýïåéðîãåíèÿ ñâåäåíà
ê ìèíèìóìó, íåðîâíîñòè ðåëüåôà ñíèâå-
ëèðîâàíû è ò.ï.), òîãäà èäåàëèçèðîâàííûé
ðàçðåç ïðåäñòàâëÿë áû ñîáîé íåïðåðûâ-
íóþ ïîñëåäîâàòåëüíîñòü ãëèí è ãëèíèñòûõ

êàðáîíàòîâ, íàêàïëèâàâøóþñÿ ñ ðàííåãî
áàéîñà äî ñåðåäèíû ñðåäíåâîëæñêîãî
âðåìåíè, ïåðåêðûòóþ ñðåäíå-âåðõíå-
âîëæñêèìè ïåñ÷àíèêàìè. Ðåàëüíàÿ (èëè
ïðèáëèæåííàÿ ê ðåàëüíîé) êàðòèíà îòëè-
÷àåòñÿ îáèëèåì ïåðåðûâîâ è ÒÏ (ðèñ. 4).
Ïîñëåäíèå îáÿçàíû ñâîèì ïðîèñõîæäå-
íèåì êàê ãëîáàëüíîìó ðîñòó óðîâíÿ ìîðÿ,
òàê è âåðòèêàëüíûì òåêòîíè÷åñêèì äâè-
æåíèÿì îòðèöàòåëüíîãî çíàêà (îïóñêàíèþ
äíà). Îáðàçîâàíèå ïåðåðûâîâ ñâÿçûâàåò-
ñÿ ñ âåðòèêàëüíûìè äâèæåíèÿìè ïîëîæè-
òåëüíîãî çíàêà (âîçäûìàíèåì äíà). 

Ðåãèîíàëüíûé ýâñòàòè÷åñêèé ðåæèì,
òàêèì îáðàçîì, áûë îáóñëîâëåí âîçäåéñ-
òâèåì íå òîëüêî ãëîáàëüíûõ êîëåáàíèé
óðîâíÿ ìîðÿ, íî è àêòèâèçàöèåé ýïåéðî-
ãåíè÷åñêèõ äâèæåíèé, ñïîñîáñòâîâàâøèõ
çíà÷èòåëüíîìó “çàòóøåâûâàíèþ” ãëîáàëü-
íîé ýâñòàçèè. Äèíàìèêà ðåãèîíàëüíîé
ýïåéðîãåíèè âîñïðîèçâåäåíà â êðèâîé
îòíîñèòåëüíûõ ýïåéðîãåíè÷åñêèõ êîëåáà-
íèé, ïîñòðîåííîé íà îñíîâå àíàëèçà èç-
ìåíåíèÿ ïðîñòðàíñòâåííîãî ðàñïðîñòðà-
íåíèÿ ñðåäíå-âåðõíåþðñêèõ ëèòîñòðàòî-
íîâ âî âðåìåíè, ñìåíû ôàöèàëüíîãî îá-
ëèêà îñàäêîâ è ãåòåðîõðîííîñòè è ñèíõ-
ðîííîñòè ãèàòóñîâ. Âñå ýòè ïðîöåññû
ðàññìîòðåíû íà ôîíå ãëîáàëüíûõ ýâñòà-
òè÷åñêèõ êîëåáàíèé.

Þðñêèå òðàíñãðåññèè íà
âîñòîêå Ðóññêîé ïëèòû

Ïåðâûì øàãîì â îïðåäåëåíèè õàðàê-
òåðà öèêëè÷íîñòè îñàäêîíàêîïëåíèÿ íà
ðàññìàòðèâàåìîé òåððèòîðèè ÿâèëîñü
âûäåëåíèå ÒÏ (maximum flooding sur-
faces), êîòîðûå, âñëåä çà Ï. Øàðëàíäîì
ñ ñîàâòîðàìè (Sharland et el.., 2004),
ðàíæèðîâàíû ïî ïëîùàäè ñîâðåìåííîãî
ðàñïðîñòðàíåíèÿ íà: ðåãèîíàëüíûå (îõâà-
òûâàþùèå ñâûøå 75% òåððèòîðèè ÂÐÏ),
ñóáðåãèîíàëüíûå (25-75%) è ëîêàëüíûå
(< 25%). Ðåãèîíàëüíûõ ïîâåðõíîñòåé âû-
ÿâëåíî òðè (ðèñ. 4): áàò-êåëëîâåéñêàÿ J
50 (164,7 ìëí. ëåò), ðàííåîêñôîðäñêàÿ J
60 (160,6 ìëí. ëåò) è ïîçäíåòèòîíñêàÿ J
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120 (147,1 ìëí. ëåò). Ñóáðåãèîíàëüíûõ
ÒÏ âûäåëÿåòñÿ òàêæå òðè: ðàííåáàòñêàÿ
J 40 (166,4 ìëí. ëåò), ïîçäíåêèìåðèäæ-
ñêàÿ J 100 (153,1 ìëí. ëåò) è òèòîí-
áåððèàññêàÿ J 130 (145,5 ìëí. ëåò). Ëî-
êàëüíûõ ïîâåðõíîñòåé âûäåëåíî øåñòü:
áàéîñ-áàòñêàÿ J 20 (167,7 ìëí. ëåò),
ðàííåáàòñêàÿ J 30 (167,0 ìëí. ëåò),
ñðåäíå-ïîçäíåîêñôîðäñêàÿ J 70 (157,4
ìëí. ëåò), îêñôîðä-êèìåðèäæñêàÿ J80
(155,7 ìëí. ëåò), ðàííåêèìåðèäæñêàÿ J
90 (155,4 ìëí.. ëåò) è êèìåðèäæ-òèòîíñ-
êàÿ J 110 (150,8 ìëí. ëåò).

Ëîêàëüíûå ÒÏ õàðàêòåðèçóþò ýòàïû
ìàêñèìàëüíîãî ñòîÿíèÿ óðîâíÿ ìîðÿ â
ïðåäåëàõ ýëåìåíòàðíûõ öèêëîâ, ñîñòîÿ-
ùèõ èç òðåõ ñèñòåìíûõ òðàêòîâ. Ñîãëàñ-
íî ïîñòðîåíèÿì Á. Õàêà è À. Àëü-Êàòà-
íè (Íaq and Al-Qahtani, 2005), òðàíñ-
ãðåññèâíûé ñèñòåìíûé òðàêò (Trans-
gressive System Tract - TST) ñîîòâåòñ-
òâóåò ýòàïó ðîñòà óðîâíÿ ìîðÿ îò ìèíè-
ìàëüíûõ äî ìàêñèìàëüíûõ çíà÷åíèé;
òðàêò âûñîêîãî ñòîÿíèÿ (Íighstand
System Tract - ÍST) îïðåäåëÿåòñÿ ýòà-
ïîì íàêîïëåíèÿ îñàäêîâ îò ìàêñèìàëü-
íûõ çíà÷åíèé äî íà÷àëà ïàäåíèÿ óðîâíÿ
ìîðÿ è òðàêò íèçêîãî ñòîÿíèÿ (Lowstand
System Tract - LST) õàðàêòåðèçóåò ýòàï
ýâñòàòè÷åñêîãî öèêëà îò íà÷àëà ïàäåíèÿ
óðîâíÿ ìîðÿ äî ìèíèìàëüíûõ åãî çíà÷å-
íèé.

Ðàâíîå êîëè÷åñòâî ðåãèîíàëüíûõ è
ñóáðåãèîíàëüíûõ ÒÏ è çíà÷èòåëüíîå ïðå-
îáëàäàíèå íàä íèìè ÷èñëà ëîêàëüíûõ
ïîâåðõíîñòåé ñâèäåòåëüñòâóåò, ñ îäíîé
ñòîðîíû, î òðåõêðàòíîì çàòîïëåíèè
ïðàêòè÷åñêè âñåé ðàññìàòðèâàåìîé òåð-
ðèòîðèè è òàêæå òðåõêðàòíîì âîçäåéñ-
òâèè ìåíåå çíà÷èòåëüíûõ òðàíñãðåññèé,
ïðè êîòîðûõ â ïðîöåññ îñàäêîíàêîïëåíèÿ
áûëà âîâëå÷åíà ïðèìåðíî ïîëîâèíà òåð-
ðèòîðèè, à ñ äðóãîé ñòîðîíû, - î çíà÷è-
òåëüíî áîëåå ÷àñòûõ, íî ìåíåå ìàñø-
òàáíûõ çàòîïëåíèÿõ îòäåëüíûõ ó÷àñòêîâ
ïëàòôîðìû, ñâÿçàííûõ ñ ëîêàëüíîé
ýïåéðîãåíèåé..

Íàëîæåíèå ãëîáàëüíîé ýâñòàòè÷åñêîé

êðèâîé íà ãåíåðàëèçîâàííûé õðîíîñòðà-
òèãðàôè÷åñêèé ðàçðåç ïîçâîëÿåò îöå-
íèòü ïðèðîäó âûÿâëåííûõ ðåãèîíàëüíûõ
ÒÏ. Òàê, òîëüêî ñàìàÿ ðàííÿÿ èç íèõ (J
50) ñôîðìèðîâàëàñü òîëüêî ïîä âëèÿíè-
åì ãëîáàëüíîãî ðîñòà óðîâíÿ ìîðÿ ïðè
ñòàáèëüíîì ýïåéðîãåíè÷åñêîì ðåæèìå.
Íèæíåîêñôîðäñêàÿ ÒÏ (J 60) ïîêðûâàåò
íåñêîëüêî ìåíüøóþ ïëîùàäü ÂÐÏ, îíà
îáðàçîâàëàñü òàêæå íà ôîíå ãëîáàëüíî-
ãî ýâñòàòè÷åñêîãî ðîñòà, íî ïîñëå ïîçä-
íåêåëëîâåéñêîãî-ðàííåîêñôîðäñêîãî ðå-
ãèîíàëüíîãî ãèàòóñà, ÿâëÿÿñü îòðàæåíè-
åì íà÷àëà íîâîãî ñåêâåíöèîííîãî ýòàïà.
Ïðèðîäà ýòîé ÒÏ, âåðîÿòíåå âñåãî, òåê-
òîíî-ýâñòàòè÷åñêàÿ. Ñðåäíåâîëæñêàÿ ÒÏ
(J 120) ñôîðìèðîâàëàñü ïðè ãëîáàëüíîì
ïàäåíèè óðîâíÿ ìîðÿ ïîñëå îêîí÷àíèÿ
îêñôîðä-êèìåðèäæñêîãî ýòàïà äèñêðåò-
íîãî îñàäêîíàêîïëåíèÿ, ïðè êîòîðîì
ïëîùàäè ðàñïðîñòðàíåíèÿ îñàäî÷íûõ
òîëù ñóùåñòâåííî ñîêðàòèëèñü ïî ñðàâ-
íåíèþ ñ áàéîñ-êåëëîâåéñêèì ýòàïîì.
Êëþ÷åâûì ñîáûòèåì ôîðìèðîâàíèÿ äàí-
íîé ÒÏ ÿâèëîñü èíòåíñèâíîå, íî êðàò-
êîâðåìåííîå ðåãèîíàëüíîå ñðåäíåâîëæ-
ñêîå ïðîãèáàíèå. Ïðèðîäà J 120 îöåíè-
âàåòñÿ êàê ýâñòàòèêî-òåêòîíè÷åñêàÿ. 

Îñîáåííîñòè ýïåéðîãåíèè
â ñðåäíåé-ïîçäíåé þðå

Ñîïîñòàâëåíèå ðåãèîíàëüíûõ ÒÏ ñ ãëî-
áàëüíîé ýâñòàòè÷åñêîé êðèâîé ïîçâîëÿåò
îïðåäåëèòü õàðàêòåð ýïåéðîãåíè÷åñêèõ
êîëåáàíèé, âëèÿíèå êîòîðûõ, êàê îêàçà-
ëîñü, áûëî ðåøàþùèì â ãåîëîãè÷åñêîé
èñòîðèè ðàññìàòðèâàåìîãî îñàäî÷íîãî
áàññåéíà. Íà ÂÐÏ â ñðåäíåé-ïîçäíåé þðå
âûäåëåíî ÷åòûðå ðåãèîíàëüíûõ ýïåéðîãå-
íè÷åñêèõ ñîáûòèÿ (ðèñ. 4). Ñàìîå ðàííåå
- ðàííåáàéîññêîå ðåãèîíàëüíîå ïðîãèáà-
íèå, ïî îêîí÷àíèè êîòîðîãî íà÷àëîñü ïîñ-
òåïåííîå çàòîïëåíèå òåððèòîðèè ÂÐÏ çà
ñ÷åò ãëîáàëüíîãî ðîñòà óðîâíÿ ìîðÿ; ïîñ-
ëåäóþùàÿ çà òåì ýïåéðîãåíè÷åñêàÿ ñòà-
áèëèçàöèÿ íà ôîíå ïðîäîëæàþùåãîñÿ
ýâñòàòè÷åñêîãî ðîñòà ðåêîíñòðóèðóåòñÿ

Ñ.Î.Çîðèíà
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ïî ïðàêòè÷åñêè íåïðåðûâíîìó îñàäêîíà-
êîïëåíèþ íà âñåì ÂÐÏ âïëîòü äî êîíöà
ñðåäíåãî êåëëîâåÿ. Êîðîòêîïåðèîäíûé ðå-
ãèîíàëüíûé ýïåéðîãåíè÷åñêèé öèêë ñ
ïîçäíåêåëëîâåéñêèì-ðàííåîêñôîðäñêèì
âîçäûìàíèåì ÂÐÏ è ïîñëåäóþùèì çà íèì
ðàííå-ñðåäíåîêñôîðäñêèì ïðîãèáàíèåì
ïðîÿâëåí êðóïíåéøèì íà äàííîé òåððèòî-
ðèè äèàõðîííûì ãèàòóñîì, îêîí÷àíèå êî-
òîðîãî äàòèðóåòñÿ êîíöîì ðàííåãî îêñ-
ôîðäà è ñâÿçûâàåòñÿ ñ äîñòàòî÷íî ñèíõ-
ðîííûì çàòîïëåíèåì ÂÐÏ. Äèñêðåòíûé õà-
ðàêòåð îêñôîðä-âîëæñêîãî îñàäêîîáðàçî-
âàíèÿ âûðàæåí â ïîñòåïåííîì ñîêðàùå-
íèè ïëîùàäåé íàêîïëåíèÿ îñàäêîâ è äëè-
òåëüíîñòè íåïðåðûâíûõ ýòàïîâ èõ ôîðìè-
ðîâàíèÿ. Òàêàÿ äèñêðåòíîñòü íà ôîíå ãëî-
áàëüíîãî ðîñòà óðîâíÿ ìîðÿ ìîæåò áûòü
îáúÿñíåíà àêòèâèçàöèåé ðàçëè÷íûõ ïî
äëèòåëüíîñòè âåðòèêàëüíûõ ñóáðåãèîíàëü-
íûõ è ëîêàëüíûõ òåêòîíè÷åñêèõ äâèæåíèé
ïîëîæèòåëüíîãî çíàêà. Çàâåðøàþùèì ðå-
ãèîíàëüíûì òåêòîíè÷åñêèì ñîáûòèåì ÿâè-
ëîñü ñðåäíåâîëæñêîå èíòåíñèâíîå ïðîãè-
áàíèå òåððèòîðèè, ïîñëåäñòâèåì êîòîðîãî
ÿâèëàñü ðåãèîíàëüíàÿ ïàíäåðèåâàÿ òðàíñ-
ãðåññèÿ.

Ñðåäíå-âåðõíåþðñêèå
ñåêâåíöèè

Ïðîâåäåííûå ðåêîíñòðóêöèè îñîáåí-
íîñòåé ðåãèîíàëüíîé ñðåäíå-ïîçäíåþðñ-
êîé ýâñòàçèè è ýïåéðîãåíèè íà òåððèòî-
ðèè ÂÐÏ ïîçâîëÿþò âûäåëèòü äâà êðóï-
íûõ ñåêâåíöèîííûõ öèêëà - ïîçäíåáàéîñ-
ñêèé-êåëëîâåéñêèé (RP-1J) è îêñôîðä-
ñêèé-âîëæñêèé (RP-2J). Îáå ñåêâåíöèè
èìåþò äîñòàòî÷íî ñëîæíîå ñòðîåíèå, âû-
ðàæåííîå â îáèëèè ãåòåðîõðîííûõ ãèàòó-
ñîâ, íåðàâíîìåðíîì ðàñïðåäåëåíèè ñâèò
è òîëù ïî ïëîùàäè è ðàçðåçó. 

Äëèòåëüíîñòü ôîðìèðîâàíèÿ ñåêâåí-
öèè RP-1J îöåíèâàåòñÿ â 8,4 ìëí. ëåò -
ñ íà÷àëà ðàííåãî áàéîñà (169, 4 ìëí.
ëåò íàçàä) äî êîíöà ïîçäíåãî êåëëîâåÿ,
âêëþ÷àÿ îêîí÷àíèå ôàçû lamberti (161,2
ìëí. ëåò íàçàä). Ãðàíèöà ìåæäó äâóìÿ

þðñêèìè ñåêâåíöèÿìè ÂÐÏ ïðèõîäèòñÿ íà
ðàííåîêñôîðäñêóþ ôàçó mariae è ïðîâå-
äåíà óñëîâíî â ñåðåäèíå ýòîé ôàçû, ñî-
îòâåòñòâóþùåé âðåìåííîìó ðóáåæó â
161,0 ìëí. ëåò íàçàä. Ñåêâåíöèÿ RP-1J
ðàçäåëåíà ðåãèîíàëüíîé ÒÏ J 50 íà 2
ðåãèîíàëüíûõ öèêëà: âåðõíåáàéîññêèé-
áàòñêèé è êåëëîâåéñêèé, äëèòåëüíîñòü
ôîðìèðîâàíèÿ êîòîðûõ îöåíèâàåòñÿ â
4,5 è 3,5 ìëí. ëåò ñîîòâåòñòâåííî. Âåðõ-
íåáàéîññêèé-áàòñêèé öèêë, â ñâîþ î÷å-
ðåäü, èñïûòàë âîçäåéñòâèå äâóõ ñóáðå-
ãèîíàëüíûõ òðàíñãðåññèé - J 10 è J 40,
ïåðâàÿ èç êîòîðûõ áûëà îñëîæíåíà åùå
è ëîêàëüíûìè òðàíñãðåññèÿìè (J 20 è J
30).  

Â íà÷àëå ïîçäíåãî áàéîñà âîñòîê
ïëàòôîðìû ïîäâåðãñÿ îäíîâðåìåííîìó
âëèÿíèþ ãëîáàëüíîãî ïîäúåìà óðîâíÿ ìè-
ðîâîãî îêåàíà è ðåãèîíàëüíîãî ïðîãèáà-
íèÿ òåððèòîðèè, íà÷àâøåãîñÿ åùå â ðàí-
íåì áàéîñå. Ðåçóëüòàò âçàèìîäåéñòâèÿ
ýòèõ ñîáûòèé îçíàìåíîâàë íà÷àëî ðàçâè-
òèÿ ìåçîçîéñêîãî ýïèêîíòèíåíòàëüíîãî
ìîðñêîãî áàññåéíà íà ÂÐÏ. Îäíîâðåìåí-
íî ïðè íàðàñòàþùåé òðàíñãðåññèè ñòàëè
îòëàãàòüñÿ ãëèíèñòûå ìîðñêèå îñàäêè â
Âÿòñêî-Êàìñêîé âïàäèíå, Îêñêî-Äîíñêîé
äåïðåññèè, Ìóðîìñêî-Ëîìîâñêîì ïðîãè-
áå è Óëüÿíîâñêî-Ñàìàðñêîì Ïîâîëæüå.
Äàííîìó ýòàïó ñîîòâåòñòâóåò ïîçäíå-
áàéîññêèé TST, äëèòåëüíîñòü ôîðìèðîâà-
íèÿ êîòîðîãî äîñòèãàåò 1,5 ìëí. ëåò. Íà
ðóáåæå áàéîñà è áàòà íà ôîíå ëîêàëüíî-
ãî ýâñòàòè÷åñêîãî ìàêñèìóìà (J 20) ðå-
êîíñòðóèðóåòñÿ êðàòêîâðåìåííûé (0,2
ìëí. ëåò) ïåðèîä îòíîñèòåëüíî âûñîêîãî
ñòîÿíèÿ ìîðÿ, êîòîðûé îòìå÷åí ÍST. Ëî-
êàëüíàÿ òðàíñãðåññèÿ J 20 â íà÷àëå
ðàííåáàòñêîé ôàçû besnosovi îáóñëîâèëà
âîâëå÷åíèå â ïðîöåññ îñàäêîíàêîïëåíèÿ
âîñòî÷íîãî êðûëà Ìîñêîâñêîé ñèíåêëèçû
äîïîëíèòåëüíî ê óæå îõâà÷åííûì ìîðåì
òåððèòîðèÿì. Ôàçå besnosovi, äëèòåëü-
íîñòüþ 0,5 ìëí. ëåò, îòâå÷àþò îáúåäè-
íåííûå LST è TST, õàðàêòåðèçóþùèå
ýòàï íåçíà÷èòåëüíîãî ïîíèæåíèÿ óðîâíÿ
ìîðÿ, êîòîðûé çàâåðøèëñÿ ëîêàëüíîé
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òðàíñãðåññèåé J 30 íà ðóáåæå ðàííå-
áàòñêèõ ôàç besnosovi è harlandi. Ïîñ-
ëåäíÿÿ âûçâàëà íà÷àëî îñàäêîîáðàçîâà-
íèÿ â Ñàðàòîâñêîì Ïðàâîáåðåæüå è Ñà-
ðàòîâñêîì Çàâîëæüå è îòìå÷àåò íà÷àëî
ôîðìèðîâàíèÿ ÍST, çàâåðøèâøåãî ÷å-
ðåç 0,2 ìëí. ëåò íà÷àëîì ïàäåíèÿ óðîâ-
íÿ ìîðÿ. Ïðàêòè÷åñêè äî êîíöà ôàçû
harlandi ðåêîíñòðóèðóåòñÿ ýòàï ôîðìèðî-
âàíèÿ îáúåäèíåííûõ LST è TST, äëèòåëü-
íîñòüþ 0,4 ìëí. ëåò. Ê òðàêòó íèçêîãî
ñòîÿíèÿ ìîðÿ ïðèíàäëåæàò ïðèáðåæíî-
ìîðñêèå ïåñêè ëàèøåâñêîé è ëóêîÿíîâñ-
êîé òîëù Ìóðîìñêî-Ëîìîâñêîãî è ñå-
âåðíîé ÷àñòè  Óëüÿíîâñêî-Ñàðàòîâñêîãî.
Äàííîå ëîêàëüíîå ïîíèæåíèå óðîâíÿ ìî-
ðÿ ñâÿçàíî ñ ëîêàëüíûì ýïåéðîãåíè÷åñ-
êèì ìàêñèìóìîì â ñåðåäèíå ôàçû har-
landi, ïî îêîí÷àíèè êîòîðîãî óðîâåíü ìî-
ðÿ âíîâü ñòàë ðàñòè, à ïåñ÷àíûå îñàäêè,
îòëîæèâøèåñÿ ïî÷òè íà ïîëîâèíå ðàññ-
ìàòðèâàåìîé òåððèòîðèè, ïîñòåïåííî
ñìåíèëèñü ñíà÷àëà ïåñ÷àíèñòûìè ãëèíà-
ìè, à çàòåì - ãëèíàìè. Ñóáðåãèîíàëüíàÿ
òðàíñãðåññèÿ J 40 îõâàòèëà âñþ ðàññ-
ìàòðèâàåìóþ òåððèòîðèþ â êîíöå ôàçû
harlandi. Âûñîêèé óðîâåíü ìîðÿ ïðîñó-
ùåñòâîâàë ïî÷òè äî êîíöà ôàçû ishmae
(îêîëî 0,7 ìëí. ëåò), à â òå÷åíèå ôàç
cadoceras-keððlerites èñïûòûâàë ïîñòå-
ïåííîå ñíèæåíèå ñ íàêîïëåíèåì ïðåèìó-
ùåñòâåííî îñàäêîâ LST. Íà÷àâøååñÿ
ïàäåíèå óðîâíÿ ìîðÿ, ñâÿçàííîãî ñ ãëî-
áàëüíûì ïîçäíåáàòñêèì ìèíèìóìîì, îò-
ìå÷åíî ïîÿâëåíèåì ãèàòóñîâ â ðÿäå
ñòðóêòóðíî-ãåîëîãè÷åñêèõ çîí: íà âîñ-
òî÷íîì êðûëå Ìîñêîâñêîé ñèíåêëèçû,
Ñàðàòîâñêîì Ïðàâîáåðåæüå è â Ñàðà-
òîâñêîì Çàâîëæüå. 

Íà ðóáåæå áàòà è êåëëîâåÿ ðåêîíñ-
òðóèðóåòñÿ íîâûé òðàíñãðåññèâíûé èì-
ïóëüñ ðåãèîíàëüíîãî ìàñøòàáà (J 50).
Ñâîèì ïðîèñõîæäåíèåì äàííàÿ òðàíñ-
ãðåññèÿ îáÿçàíà ãëîáàëüíîìó ýâñòàòè-
÷åñêîìó ïîäúåìó. Ìîðñêàÿ àêâàòîðèÿ â
íà÷àëå ðàííåêåëëîâåéñêîé ôàçû elat-
mae îõâàòèëà âñþ òåððèòîðèþ âîñòîêà
ïëàòôîðìû, îáóñëîâèâ äëèòåëüíîå - â

òå÷åíèå ôàç elatmae, koenigi è
calloviense (1,5 ìëí. ëåò) - âûñîêîå
ñòîÿíèå óðîâíÿ ìîðÿ è ïîâñåìåñòíîå
íàêîïëåíèå áåñêàðáîíàòíûõ ãëèíèñòûõ
îñàäêîâ ÍST. Ëèøü íà ëîêàëüíûõ
ó÷àñòêàõ ñåâåðî-âîñòîêà Óëüÿíîâñêî-
Ñàðàòîâñêîãî ïðîãèáà â êåëëîâåéñêîì
âåêå ôèêñèðóåòñÿ ãèàòóñ.

Íà÷àëî ñðåäíåãî êåëëîâåÿ âûðàçèëîñü
â ïðîÿâëåíèè ðåãèîíàëüíîé “îîëèòîâîñ-
òè” â ìîðñêèõ îñàäêàõ íà îáøèðíûõ òåð-
ðèòîðèÿõ ÂÐÏ (Îêñêî-Äîíñêîé äåïðåñ-
ñèè, Ìóðîìñêî-Ëîìîâñêîãî ïðîãèáà è
ñåâåðíîé ÷àñòè Óëüÿíîâñêî-Ñàðàòîâñêî-
ãî ïðîãèáà). Ýòî ñîáûòèå ñâÿçûâàåòñÿ ñ
íåçíà÷èòåëüíûì ýïåéðîãåíè÷åñêèì âîç-
äûìàíèåì, êîòîðîå âûçâàëî îáùåå ñíè-
æåíèå óðîâíÿ ìîðÿ è åãî íèçêîå ñòîÿíèå
â òå÷åíèå êåëëîâåéñêèõ ôàç jason, coro-
natum, athleta è lamberti ñ ôîðìèðîâà-
íèåì îñàäêîâ LST. Ïðè÷åì, â ïîçäíåì
êåëëîâåå (ôàçû athleta è lamberti) ðå-
êîíñòðóèðóåòñÿ åùå áîëüøåå âîçäûìà-
íèå òåððèòîðèè è ñîïóòñòâóþùåå åìó
ñíèæåíèå óðîâíÿ ìîðÿ, êîòîðîå ïðèâåëî
ê íà÷àëó ãèàòóñîâ â Âÿòñêî-Êàìñêîé
âïàäèíå, ÷àñòè Ìóðîìñêî-Ëîìîâñêîãî
ïðîãèáà, áîëüøåé ÷àñòè ñåâåðà Óëüÿ-
íîâñêî-Ñàðàòîâñêîãî ïðîãèáà. 

Ìîùíûì ðåãèîíàëüíûì ýïåéðîãåíè-
÷åñêèì âîçäûìàíèåì, ïðîèçîøåäøèì â
ñåðåäèíå ðàííåîêñôîðäñêîé ôàçû ma-
riae (161 ìëí. ëåò íàçàä), çàâåðøèëîñü
ôîðìèðîâàíèå ñåêâåíöèè RP-1J. Îñàäêè
ýòîãî âðåìåíè çàôèêñèðîâàíû òîëüêî íà
òåððèòîðèè âîñòî÷íîãî êðûëà Ìîñêîâñ-
êîé ñèíåêëèçû è íà ëîêàëüíûõ ó÷àñòêàõ
ñåâåðî-âîñòîêà Óëüÿíîâñêî-Ñàðàòîâñêî-
ãî ïðîãèáà. Â îñòàëüíûõ ñòðóêòóðíî-ãåî-
ëîãè÷åñêèõ çîíàõ ÂÐÏ ôàçå mariae ñî-
îòâåòñòâóåò ãèàòóñ. 

Íà÷àëî ðàííåîêñôîðäñêîé ôàçû cor-
datum îòìå÷åíî ôîðìèðîâàíèåì ðåãèî-
íàëüíîé ÒÏ J 60, âûçâàííîé ðåãèîíàëü-
íûì ïðîãèáàíèåì òåððèòîðèè. Ñ çàâåð-
øåíèåì êðàòêîâðåìåííîãî (0,6 ìëí. ëåò)
è âåñüìà èíòåíñèâíîãî ýïåéðîãåíè÷åñ-
êîãî öèêëà íà÷èíàåòñÿ ïåðèîä ôîðìèðî-
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âàíèÿ îêñôîðäñêîé-âîëæñêîé (îêñôîðä-
ñêîé-áåððèàññêîé) ñåêâåíöèè RP-2J.
Äëèòåëüíîñòü íàêîïëåíèÿ îñàäêîâ ñîñ-
òàâëÿåò íå ìåíåå 18,6 ìëí. ëåò (â èíòåð-
âàëå 161-142,4 ìëí. ëåò íàçàä). Ñëîæ-
íûé è íåðàâíîìåðíûé õàðàêòåð ýâñòàòè-
êî-ýïåéðîãåíè÷åñêîé îáñòàíîâêè íà ÂÐÏ
â îêñôîðäå - ðàííåì áåððèàñå îáócëî-
âèë äèñêðåòíûé õàðàêòåð îñàäêîîáðàçî-
âàíèÿ, îòëè÷àþùåéñÿ îáèëèåì ãåòåðî-
õðîííûõ ãèàòóñîâ è ÒÏ ðàçíîãî ðàíãà.
Ñåêâåíöèÿ RP-2J ðàçäåëåíà ðåãèîíàëü-
íîé ÒÏ J 120 íà 2 ðåãèîíàëüíûõ öèêëà:
ðàííåîêñôîðäñêèé - ñðåäíåâîëæñêèé
(ðàííåîêñôîðäñêèé - ðàííåòèòîíñêèé) è
ñðåäíå-ïîçäíåâîëæñêèé (ïîçäíåòèòîíñêèé
- áåððèàññêèé), äëèòåëüíîñòü ôîðìèðî-
âàíèÿ êîòîðûõ îöåíèâàåòñÿ â 13,9 è 4,7
ìëí. ëåò ñîîòâåòñòâåííî.

Ðàííåîêñôîðäñêèé - ñðåäíåâîëæñêèé
ðåãèîíàëüíûé öèêë õàðàêòåðèçóåòñÿ ïîñ-
òåïåííûì ñîêðàùåíèåì ïëîùàäåé îñàä-
êîíàêîïëåíèÿ íà ôîíå ïðîäîëæàâøåãîñÿ
äî ôàçû eudoxus ãëîáàëüíîãî ðîñòà
óðîâíÿ ìîðÿ è ÿâíûì ïðåîáëàäàíèåì
äëèòåëüíîñòè ýòàïîâ âûñîêîãî åãî ñòîÿ-
íèÿ íàä òðàíñãðåññèâíûìè ýòàïàìè è
ýòàïàìè íèçêîãî ñòîÿíèÿ. 

Ñ íà÷àëîì ðàííåîêñôîðäñêîé ôàçû
cordatum ñâÿçàíî ðåçêîå ïîâûøåíèå
óðîâíÿ ìîðÿ çà ñ÷åò èíòåíñèâíîãî ðåãèî-
íàëüíîãî ýïåéðîãåíè÷åñêîãî ïðîãèáàíèÿ.
Ýòàïó âûñîêîãî ñòîÿíèÿ óðîâíÿ ìîðÿ, ñî-
îòâåòñòâóþùåìó ðàííåîêñôîðäñêèì ôà-
çàì cordatum, densiðlicatum è ñðåäíåîêñ-
ôîðäñêèì ôàçàì tenuiserratum è ilovaiskii
(÷àñòü) (äëèòåëüíîñòüþ 2,8 ìëí. ëåò), ñî-
îòâåòñòâóåò íàêîïëåíèå êàðáîíàòíî-ãëè-
íèñòûõ îñàäêîâ ñèñòåìíîãî òðàêòà ÍST
íà âñåé òåððèòîðèè ÂÐÏ, êðîìå ñåâåðî-
âîñòî÷íîé ÷àñòè Óëüÿíîâñêî-Ñàðàòîâñêî-
ãî ïðîãèáà, Âÿòñêî-Êàìñêîé è Áóçóëóêñ-
êîé âïàäèí. 

Â êîíöå ôàçû ilovaiskii ýïåéðîãåíè÷åñ-
êîå âîçäûìàíèå îáóñëîâèëî ñíèæåíèå
óðîâíÿ ìîðÿ è íà÷àëî ãèàòóñîâ ñíà÷àëà
íà òåððèòîðèè Îêñêî-Äîíñêîé äåïðåññèè,
à íà ðóáåæå ñðåäíåãî è ïîçäíåãî îêñ-

ôîðäà - íà âîñòî÷íîì êðûëå Ìîñêîâñêîé
ñèíåêëèçû è Óëüÿíîâñêî-Ñàìàðñêîì Ïî-
âîëæüå. Ýòèì ðóáåæîì äàòèðóåòñÿ îêîí-
÷àíèå ýòàïà ôîðìèðîâàíèÿ ñèñòåìíûõ
òðàêòîâ LST/TST (äëèòåëüíîñòüþ 0,4 ìëí.
ëåò) è íà÷àëî íàêîïëåíèÿ îñàäêîâ òðàêòà
TST. Äëèòåëüíîñòü íîâîãî ýòàïà âûñîêî-
ãî ñòîÿíèÿ óðîâåíÿ ìîðÿ, ñâÿçàííîãî ñ
î÷åðåäíîé ëîêàëüíîé òðàíñãðåññèåé
ýïåéðîãåíè÷åñêîé ïðèðîäû (J 70), îõâà-
òèâøåé òåððèòîðèþ Âÿòñêî-Êàìñêîé
âïàäèíû, îöåíèâàåòñÿ â 1,3 ìëí. ëåò. 

Â êîíöå îêñôîðäà ïëîùàäè îñàäêîíà-
êîïëåíèÿ íà òåððèòîðèè ÂÐÏ ñîêðàòèëèñü
ïðèìåðíî íàïîëîâèíó ïî ñðàâíåíèþ ñ
ðàííåêåëîâåéñêèì ìàêñèìóìîì. Íà ðóáå-
æå îêñôîðäà è êèìåðèäæà çàôèêñèðîâà-
íî íà÷àëî ãèàòóñîâ íà òåððèòîðèè Âÿòñ-
êî-Êàìñêîé âïàäèíû è þæíîé ÷àñòè
Óëüÿíîâñêî-Ñàðàòîâñêîãî ïðîãèáà. Ëî-
êàëüíûå ÒÏ J 80 è J 90, ðåêîíñòðóèðî-
âàííûå â íà÷àëå ðàííåãî êèìåðèäæà,
ñâèäåòåëüñòâóþò î íåçíà÷èòåëüíûõ ïîä-
òîïëåíèÿõ íà ñåâåðå Óëüÿíîâñêî-Ñàðà-
òîâñêîãî ïðîãèáà è îá îáùåì íåóñòîé÷è-
âîì õàðàêòåðå îñàäêîîáðàçîâàíèÿ íà
âîñòîêå ïëàòôîðìû.

Äëèòåëüíîñòü ñèñòåìíîãî òðàêòà âûñî-
êîãî ñòîÿíèÿ óðîâíÿ ìîðÿ (ÍST), íà÷àëî
êîòîðîãî îãðàíè÷åíî ðàííåêèìåðèäæñêîé
ëîêàëüíîé ÒÏ J 90, îöåíèâàåòñÿ â 1,8
ìëí. ëåò. Ðàííåêèìåðèäæñêèå îñàäêè ôà-
çû amoeboceras / ðrorasenia âûäåëåíû
òîëüêî íà òåððèòîðèè Êîâåðíèíñêîé âïà-
äèíû, Ìóðîìñêî-Ëîìîâñêîãî ïðîãèáà è
ñåâåðà Óëüÿíîâñêî-Ñàðàòîâñêîãî ïðîãè-
áà. Â êîíöå ýòîé ôàçû ðåêîíñòðóèðóåòñÿ
êðàòêîâðåìåííûé (0,5 ìëí. ëåò) ýòàï
ôîðìèðîâàíèÿ ñèñòåìíîãî òðàêòîâ íèç-
êîãî ñòîÿíèÿ è òðàíñãðåññèâíîãî òðàêòà
(LST/TST). Ïîñëåäíèé çàâåðøèëñÿ ñóáðå-
ãèîíàëüíûì ïîäòîïëåíèåì (J 100) íà ðó-
áåæå ôàç amoeboceras / ðrorasenia è
acanthicum, âûçâàííûì íîâûì èìïóëüñîì
ýïåéðîãåíè÷åñêîãî ïðîãèáàíèÿ. Äàííàÿ
òðàíñãðåññèÿ îáóñëîâèëà âîçîáíîâëåíèå
íàêîïëåíèÿ ìåðãåëüíî-ãëèíèñòûõ ñâèò íà
âîñòî÷íîì êðûëå Ìîñêîâñêîé ñèíåêëèçû
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è íà þãå Óëüÿíîâñêî-Ñàðàòîâñêîãî ïðî-
ãèáà. Äëèòåëüíîñòü ôîðìèðîâàíèÿ òðàê-
òà âûñîêîãî ñòîÿíèÿ óðîâíÿ ìîðÿ, ê êî-
òîðîìó îòíîñÿòñÿ îòëîæåíèÿ ïîçäíåêè-
ìåðèäæñêèõ ôàç acanthicum è eudoxus
(ïåðâàÿ ïîëîâèíà) îöåíèâàåòñÿ â 1,1
ìëí. ëåò. 

Îêîí÷àíèå ôàçû eudoxus îòìå÷åíî
ïîíèæåíèåì óðîâíÿ ìîðÿ è íà÷àëîì ãèà-
òóñîâ íà âîñòî÷íîì êðûëå Ìîñêîâñêîé
ñèíåêëèçû, â Êîâåðíèíñêîé âïàäèíå è
Ñàðàòîâñêîì Ïðàâîáåðåæüå. Äëèòåëü-
íîñòü ôîðìèðîâàíèÿ òðàêòà íèçêîãî
ñòîÿíèÿ ìîðÿ ñ ïîñëåäóþùèì íåçíà÷è-
òåëüíûì åãî ïîâûøåíèåì îöåíèâàåòñÿ â
1,2 ìëí. ëåò (îêîí÷àíèå ôàçû eudoxus -
ôàçà autissiodorensis). Äàííûå êîëåáàíèÿ
óðîâíÿ ìîðÿ âûçâàíû íîâûìè ýïåéðîãå-
íè÷åñêèìè âîçìóùåíèÿìè, êîòîðûìè
òåððèòîðèÿ ÂÐÏ áûëà îõâà÷åíà âåñüìà
íåðàâíîìåðíî. Òàê, íà ðóáåæå êèìå-
ðèäæñêîãî è âîëæñêîãî âåêîâ íà÷àëî
ãèàòóñîâ çàôèêñèðîâàíî íà òåððèòîðèè
Ìóðîìñêî-Ëîìîâñêîãî ïðîãèáà è ÷àñòè
Ñàðàòîâñêîãî Çàâîëæüÿ. Îäíîâðåìåííî
òåððèòîðèÿ Áóçóëóêñêîé âïàäèíû ïîä-
âåðãëàñü ïîäòîïëåíèþ, îòìå÷åííîìó ëî-
êàëüíîé ÒÏ J 110. Ïðèìå÷àòåëüíî, ÷òî
ñåðåäèíà ôàçû eudoxus ÿâëÿåòñÿ ãëî-
áàëüíûì ýâñòàòè÷åñêèì ìàêñèìóìîì,
ïîñëå êîòîðîãî óðîâåíü ìîðÿ ñíèæàëñÿ
âïëîòü äî êîíöà ïîçäíåâîëæñêîé ôàçû
nodiger.

Ñ íà÷àëîì ðàííåâîëæñêîé ôàçû
klimovi ñâÿçûâàåòñÿ íà÷àëî ñàìîãî äëè-
òåëüíîãî â ãåîëîãè÷åñêîé èñòîðèè ðàññ-
ìàòðèâàåìîé ñåêâåíöèè (3,3 ìëí. ëåò)
ýòàïà âûñîêîãî ñòîÿíèÿ óðîâíÿ ìîðÿ è
ñòàáèëüíîé ýïåéðîãåíèè. Íà ïðîòÿæåíèè
ðàííåâîëæñêèõ ôàç klimovi, sokolovi,
ðseudoscythica è áîëüøåé ÷àñòè ñðåäíå-
âîëæñêîé ôàçû tenuicostata ïðàêòè÷åñêè
íà âñåé òåððèòîðèè Óëüÿíîâñêî-Ñàðà-
òîâñêîãî ïðîãèáà (êðîìå Ñàðàòîâñêîãî
Ïðàâîáåðåæüÿ) è â Áóçóëóêñêîé âïàäèíå
íàêàïëèâàëèñü êàðáîíàòíî-ãëèíèñòûå
îñàäêè, ñîîòâåòñòâóþùèå òðàêòó âûñîêî-
ãî ñòîÿíèÿ. Íà îñòàëüíîé ÷àñòè ÂÐÏ îò-

ëîæåíèé ýòîãî âðåìåííîãî èíòåðâàëà íå
óñòàíîâëåíî. Îêîí÷àíèå ôàçû tenuico-
stata îòìå÷åíî íàêîïëåíèåì îñàäêîâ LST
ñ ïåðåõîäîì â íà÷àëå ôàçû ðanderi â
TST, çàâåðøàþùèé ñòðîåíèå îêñôîðä-
ñêîãî-ñðåäíåâîëæñêîãî ðåãèîíàëüíîãî
öèêëà â ñîñòàâå ñåêâåíöèè RP-2J. 

Â ïåðâîé ïîëîâèíå ôàçû ðanderi òåð-
ðèòîðèÿ ÂÐÏ èñïûòàëà êðàòêîâðåìåííîå
è èíòåíñèâíîå ðåãèîíàëüíîå ïðîãèáàíèå,
êîòîðîå âûçâàëî ðåçêèé ïîäúåì óðîâíÿ
ìîðÿ ñ çàòîïëåíèåì ïî÷òè âñåé âîñòî÷-
íîé ÷àñòè ïëàòôîðìû (ïàíäåðèåâàÿ
òðàíñãðåññèÿ). Âðåìÿ ãèàòóñîâ ïðîäîë-
æàëîñü ëèøü íà âîñòî÷íîì êðûëå Ìîñ-
êîâñêîé ñèíåêëèçû è â Îêñêî-Äîíñêîé
äåïðåññèè. Íà îñòàëüíîé òåððèòîðèè
ñôîðìèðîâàëèñü òðàíñãðåññèâíî çàëå-
ãàþùèå ñâèòû ñ ïîâûøåííûì ñîäåðæà-
íèåì îðãàíè÷åñêîãî óãëåðîäà. Ïîäîøâû
ýòèõ ñâèò îáðàçóþò ðåãèîíàëüíóþ ÒÏ (J
120), ÿâëÿþùóþñÿ îñíîâàíèåì ñðåäíå-
ïîçäíåâîëæñêîãî ðåãèîíàëüíîãî öèêëà
ñåêâåíöèè RP-2J. 

Áàçàëüíûì òðàêòîì ýòîãî öèêëà ÿâëÿ-
åòñÿ ÍST, ñôîðìèðîâàâøèéñÿ â ôàçó
ðanderi. Äëèòåëüíîñòü ýòàïà âûñîêîãî
ñòîÿíèÿ îöåíèâàåòñÿ â 0,6 ìëí. ëåò. Íà
ðóáåæå ñðåäíåâîëæñêèõ ôàç ðanderi è
virgatus ïîñëåäîâàë ðåçêèé ñïàä óðîâíÿ
ìîðÿ, âûçâàííûé ñîâìåñòíûì âëèÿíèåì
äâóõ ôàêòîðîâ - ãëîáàëüíûì ýâñòàòè÷åñ-
êèì ñíèæåíèåì è ýïåéðîãåíè÷åñêèì
âîçäûìàíèåì áîëüøåé ÷àñòè ðàññìàòðè-
âàåìîé òåððèòîðèè. Íà÷àëî ãèàòóñîâ îò-
ìå÷åíî â Êîâåðíèíñêîé âïàäèíå, íà âîñ-
òî÷íîì êðûëå Ìîñêîâñêîé ñèíåêëèçû, â
Ìóðîìñêî-Ëîìîâñêîì ïðîãèáå, Îêñêî-
Äîíñêîé äåïðåññèè è Ñàðàòîâñêîì Ïðà-
âîáåðåæüå. Íà îñòàëüíûõ ó÷àñòêàõ íà-
êîïëåíèå îñàäêîâ ïðîäîëæàëîñü, íî ðå-
æèì åãî áûë êðàéíå íåñòàáèëüíûì. Äëè-
òåëüíîñòü ôîðìèðîâàíèÿ òðàêòà íèçêîãî
ñòîÿíèÿ óðîâíÿ ìîðÿ îöåíèâàåòñÿ â 0,8
ìëí. ëåò. Ê êîíöó ñðåäíåâîëæñêîé ôàçû
nikitini (= þðñêîãî ïåðèîäà) ãëèíèñòûå
îñàäêè îòëàãàëèñü òîëüêî â Âÿòñêî-
Êàìñêîé è Áóçóëóêñêîé âïàäèíàõ. Íà
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âñåé îñòàëüíîé òåððèòîðèè íàêàïëèâà-
ëèñü ïåñêè, ïåñ÷àíèêè è êîíãëîìåðàòû.
Âîçíèêàâøèå ñèëüíûå òå÷åíèÿ ñïîñîáñ-
òâîâàëè ðàçìûâó îñàäêîâ è ñãðóæèâàíèþ
èõ â ïîíèæåíèÿõ ðåëüåôà, îáðàçîâàíèþ
ìíîãî÷èñëåííûõ óðîâíåé ôîñôîðèòîâûõ
ïëèò. 

Íà ðóáåæå þðñêîãî è ìåëîâîãî ïåðèî-
äîâ ðåêîíñòðóèðóåòñÿ çàêëþ÷èòåëüíàÿ â
èñòîðèè ôîðìèðîâàíèÿ ñåêâåíöèè RP-2J
ñóáðåãèîíàëüíàÿ ÒÏ (J 130), ïðîèñõîæäå-
íèå êîòîðîé ñâÿçûâàåòñÿ ñ ýïåéðîãåíè-
÷åñêèì ïðîãèáàíèåì íà ôîíå ãëîáàëüíîãî
ïàäåíèÿ óðîâíÿ ìîðÿ. Ïîçäíåâîëæñêèå
îñàäêè íå çàôèêñèðîâàíû òîëüêî íà òåð-
ðèòîðèè Îêñêî-Äîíñêîé äåïðåññèè. Íà îñ-
òàëüíûõ òåððèòîðèÿõ â òå÷åíèå ôàç ful-
gens, subditus è nodiger íàêàïëèâàëèñü
ïðèìóùåñòâåííî ïåñêè è ïåñ÷àíèêè ñ
ôîñôîðèòàìè. Ãëèíèñòûå îñàäêè ýòîãî
ýòàïà âûÿâëåíû òîëüêî â Âÿòñêî-Êàìñêîé
âïàäèíå è Ìóðîìñêî-Ëîìîâñêîì ïðîãèáå.
Íî è íà ýòèõ òåððèòîðèÿõ îíî áûëî êðàé-
íå íåñòàáèëüíûì èç-çà ñèëüíûõ ãèäðîäè-
íàìè÷åñêèõ êîëåáàíèé. Äëèòåëüíîñòü ôîð-
ìèðîâàíèÿ çàêëþ÷èòåëüíîãî îáúåäèíåííî-
ãî ñèñòåìíîãî òðàêòà ÍST/LST îöåíèâà-
åòñÿ â 3 ìëí. ëåò.

Ìèíåðàãåíè÷åñêàÿ
ñïåöèàëèçàöèÿ ñåêâåíöèé

Ñðåäíå-âåðõíåþðñêèå îòëîæåíèÿ, øè-
ðîêî ðàçâèòûå íà ÂÐÏ, ïðèâëåêàþò âíè-
ìàíèå èññëåäîâàòåëåé ïðåæäå âñåãî êàê
èñòî÷íèê ïîëåçíûõ èñêîïàåìûõ. Ê íà÷àëó
21 âåêà ñïåêòð ìåçîçîéñêèõ ïîëåçíûõ
èñêîïàåìûõ, ïðåæäå âêëþ÷àâøèé ïðåè-
ìóùåñòâåííî ãëèíû ðàçëè÷íîãî íàçíà÷å-
íèÿ è ôîñôîðèòû äëÿ àãðîõèìèè, ðàñøè-
ðèëñÿ çà ñ÷åò îòêðûòèÿ ìåñòîðîæäåíèé
ñâåòëîæãóùèõñÿ ãëèí â âåðõíåþðñêèõ îá-
ðàçîâàíèÿõ (Âåäåðíèêîâ, 1999). Îäíèì
èç íàèáîëåå èíòåðåñíûõ ñîáûòèé â èñòî-
ðèè ãåîëîãè÷åñêîãî èçó÷åíèÿ íà ÂÐÏ
ïîñëåäíåãî âðåìåíè ÿâèëîñü âûäåëåíèå
Êàðëèíñêîãî ïîòåíöèàëüíî àëìàçîíîñíî-
ãî ðàéîíà (Ñóõîâåðêîâ è äð., 2000), â

ïðåäåëàõ êîòîðîãî èçó÷åíû ïðîìåæóòî÷-
íûå êîëëåêòîðû ìèíåðàëîâ-ñïóòíèêîâ àë-
ìàçà è òèòàí-öèðêîíèåâûõ ìèíåðàëîâ,
êàêîâûìè ïðèçíàíû áàçàëüíûå ïåñ÷àíûå
ñëîè áàòñêîãî ÿðóñà.

Êëþ÷åì äëÿ ðàñøèôðîâêè þðñêîé èñ-
òîðèè ãåîëîãè÷åñêîãî ðàçâèòèÿ ÂÐÏ è
âûÿâëåíèÿ çàêîíîìåðíîñòåé ðàçìåùåíèÿ
ïîëåçíûõ èñêîïàåìûõ ÿâèëñÿ ñèñòåìíûé
ïîäõîä ê ãåîëîãè÷åñêîìó èçó÷åíèþ ðàññ-
ìàòðèâàåìîé òåððèòîðèè íà îñíîâå ñåê-
âåíññòðàòèãðàôè÷åñêîãî àíàëèçà - îäíî-
ãî èç ñîâðåìåííûõ íàïðàâëåíèé â èçó÷å-
íèè îñàäî÷íûõ áàññåéíîâ (Çîðèíà,

20062; Íaq and Al-Qahtani, 2005;
Sharland et al., 2004). Ðåçóëüòàòû ñîáñ-
òâåííûõ èññëåäîâàíèé ïîñëåäíåãî âðåìå-

íè (Çîðèíà, 20071, 20072) ïîêàçûâàþò,
÷òî ìåçîçîéñêèå îñàäî÷íûå òîëùè ÂÐÏ
ñôîðìèðîâàëèñü âñëåäñòâèå ýâñòàòè÷åñ-
êèõ êîëåáàíèé, ïðîèñõîæäåíèå êîòîðûõ
ñâÿçàíî êàê ñ ãëîáàëüíûìè ôëóêòóàöèÿ-
ìè óðîâíÿ ìîðÿ, òàê è ñ ðåãèîíàëüíûìè
ýïåéðîãåíè÷åñêèìè äâèæåíèÿìè. Ïîñ-
ëåäñòâèÿìè êîëåáàíèé óðîâíÿ ìîðÿ íà
ðàññìàòðèâàåìîé òåððèòîðèè â ñðåäíåé-
ïîçäíåé þðå ÿâèëèñü 2 ñåêâåíöèè,
ïðåäñòàâëÿþùèå ñîáîé ñåäèìåíòàöèîí-
íûå êîìïëåêñû ãåíåòè÷åñêè ñâÿçàííûõ
ñëîåâ, òîëù, ñâèò, êîòîðûå ñôîðìèðîâà-
ëèñü ïîä âîçäåéñòâèåì ýâñòàòè÷åñêèõ
êîëåáàíèé óðîâíÿ ìîðÿ è îãðàíè÷åíû ïî-
âåðõíîñòÿìè ñòðàòèãðàôè÷åñêèõ ïåðåðû-
âîâ (Çîðèíà, 2003, 2005). Ïðîâåäåííîå
ñåêâåíññòðàòèãðàôè÷åñêîå ìîäåëèðîâà-

íèå (Çîðèíà, 20062) ïîçâîëèëî êîíñòàòè-
ðîâàòü, ÷òî êàæäàÿ èç íèõ õàðàêòåðèçó-
åòñÿ ñïåöèôè÷åñêèì âåùåñòâåííûì ñîñ-
òàâîì, îïðåäåëÿþùèì ìèíåðàãåíè÷åñêóþ
ñïåöèàëèçàöèþ îòäåëüíûõ ãîðèçîíòîâ,
òîëù, ëèáî âñåé ñåêâåíöèè, è ïîêàçàòü,
êàê ðàñïðåäåëÿþòñÿ ïðîäóêòèâíûå ãîðè-
çîíòû ïî ñòðàòèãðàôè÷åñêèì èíòåðâàëàì
ñåêâåíòèðîâàííîãî ìåçîçîéñêîãî ðàçðå-
çà. 

Ïðîìåæóòî÷íûå êîëëåêòîðû òèòàí-
öèðêîíèåâûõ ìèíåðàëîâ è ìèíåðàëîâ-
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ñïóòíèêîâ àëìàçà.
Â 1999-2000 ãã. íà ñåâåðî-âîñòîêå

Óëüÿíîâñêî-Ñàðàòîâñêîãî ïðîãèáà ñïå-
öèàëèñòàìè ÖÍÈÈãåîëíåðóä ïðîâåäåíû
òåìàòè÷åñêèå ðàáîòû, ïîçâîëÿþùèå äàòü
ïîëîæèòåëüíûé îòâåò íà âîïðîñ î ïîòåí-
öèàëüíîé àëìàçîíîñíîñòè ïðèáðåæíî-
ìîðñêèõ ïåñ÷àíûõ ñëîåâ, çàëåãàþùèõ â
îñíîâàíèè ëàèøåâñêîé òîëùè ïîçäíå-
áàéîññêîé-êåëëîâåéñêîé ñåêâåíöèè (RP-
1J). 

Â ãðóáîîáëîìî÷íûõ áàçàëüíûõ ñëîÿõ
ëàèøåâñêîé òîëùè, ïî äàííûì ìèíåðà-
ëîãè÷åñêîãî è èììåðñèîííîãî àíàëèçà
(îïðåäåëåíèÿ Ë.Â. Èðàëèíîé, Ô.Õ. Øàé-
õåòäèíîâà), óñòàíîâëåíû ïèðîï, õðîì-
äèîïñèä, ãðîññóëÿð, àëüìàíäèí, øïèíåëè-
äû, èëüìåíèò (íåðàçäåëåííûé ñ ïèêðî-
èëüìåíèòîì), îëèâèí, ïåðîâñêèò, ìóàññà-
íèò, öèðêîí, ðóòèë, ëåéêîêñåí, ñåðåáðî,
çîëîòî, ìåäü, êèíîâàðü. Âñå óêàçàííûå
ìèíåðàëû ïðèñóòñòâóþò â êèìáåðëèòàõ
(Õàðüêèâ, 1978), îäíàêî èõ èíäèêàòîðíîå
çíà÷åíèå ïðè ïîèñêàõ êîðåííûõ è ðîñ-
ñûïíûõ ìåñòîðîæäåíèé àëìàçîâ ðàçëè÷-
íî. Íàèáîëüøóþ ñâÿçü ñ àëìàçàìè èìå-
åò ïèðîï. Õðîìäèîïñèä, ãðîññóëÿð, àëü-
ìàíäèí, øïèíåëèäû, îëèâèí, ïåðîâñêèò,
ìóàññàíèò - êðîìå êèìáåðëèòîâ, ÿâëÿþò-
ñÿ ðàñïðîñòðàíåííûìè àêöåññîðíûìè
ìèíåðàëàìè áîëüøîé ãðóïïû ìàãìàòè-
÷åñêèõ è ìåòàìîðôè÷åñêèõ ïîðîä, ïîýòî-
ìó êàæäûé èç íèõ â îòäåëüíîñòè íå ÿâ-
ëÿåòñÿ ïîêàçàòåëåì àëìàçîíîñíîñòè, à â
êîìïëåêñå äðóã ñ äðóãîì è, â ïåðâóþ
î÷åðåäü, ñ ïèðîïîì ïîâûøàþò çíà÷è-
ìîñòü àíîìàëèé. Ïîýòîìó âñå îíè âêëþ-
÷åíû â ãðóïïó ìèíåðàëîâ-ñïóòíèêîâ àë-
ìàçà. Ðóòèë, ëåéêîêñåí, öèðêîí, êèíî-
âàðü, çîëîòî, ñåðåáðî èíäèêàòîðíîãî
çíà÷åíèÿ íå èìåþò, íî òàêæå ñîïóòñòâó-
þò ìèíåðàëàì êèìáåðëèòîâîé àññîöèà-
öèè. Ïðîäóêòèâíîñòü áàçàëüíûõ ïåñ÷àíûõ
ñëîåâ áàòà íà ñåâåðî-âîñòîêå Óëüÿíîâñ-
êî-Ñàðàòîâñêîãî ïðîãèáà îáîñíîâàíà
ñëåäóþùèìè ôàêòîðàìè. Îíè ÿâëÿþòñÿ
ïðèáðåæíî-ìîðñêèìè îáðàçîâàíèÿìè,
êîòîðûå îáû÷íî õàðàêòåðèçóþòñÿ ïðîòÿ-

æåííûìè ðîññûïÿìè. Ìîùíîñòü è ëèòî-
ëîãè÷åñêèé ñîñòàâ îòëîæåíèé âûäåðæà-
íû ïî ïðîñòèðàíèþ. Àëëþâèé ñîâðåìåí-
íûõ âîäîòîêîâ, äðåíèðóþùèõ îòëîæåíèÿ
áàòñêîãî ÿðóñà, ïî÷òè ïîâñåìåñòíî ñî-
äåðæàò ìèíåðàëû-ñïóòíèêè àëìàçà. Íà
ó÷àñòêàõ, ãäå áàòñêèå îòëîæåíèÿ çàëåãà-
þò íà ãëóáèíå è íå ðàçìûâàþòñÿ, øëè-
õîïîòîêè â ñîâðåìåííîì àëëþâèè íå óñ-
òàíîâëåíû.

Ðîññûïåïðîÿâëåíèÿ, ïðåäïîëàãàåìûå â
ðàññìàòðèâàåìûõ îòëîæåíèÿõ, ìîãóò
ïðåäñòàâëÿòü ïðàêòè÷åñêèé èíòåðåñ
òîëüêî íà ó÷àñòêàõ íåãëóáîêîãî çàëåãà-
íèÿ áàòà. Ñ ýòîé òî÷êè çðåíèÿ þãî-çà-
ïàä Òàòàðñòàíà ÿâëÿåòñÿ óíèêàëüíîé
òåððèòîðèåé, ò.ê. áàòñêèå ñëîè çäåñü
èìåþò øèðîêèå ïëîùàäè ïðèïîâåðõíîñò-
íîãî çàëåãàíèÿ. Ê þãó è çàïàäó îíè ïî-
ãðóæàþòñÿ íà íåäîñòóïíóþ äëÿ ðåíòà-
áåëüíîãî îñâîåíèÿ ãëóáèíó. 

Âûñîêàÿ ïåðñïåêòèâíîñòü áàòñêèõ
ïåñêîâ íà âûÿâëåíèå â íèõ ðîññûïåé òè-
òàí-öèðêîíèåâûõ ìèíåðàëîâ ïîäòâåðæ-
äåíà ðàçâåäàííûì â Íèæåãîðîäñêîé îá-
ëàñòè Ëóêîÿíîâñêèì òèòàí-õðîì-öèðêî-
íèåâûì ìåñòîðîæäåíèåì, ïðèóðî÷åííûì
ê áàçàëüíûì ñëîÿì ëóêîÿíîâñêîé ñâèòû
ñðåäíåãî-âåðõíåãî áàòà. Èñòî÷íèêîì
ñíîñà, âåðîÿòíåå âñåãî, ÿâèëèñü ìàãìà-
òè÷åñêèå ïîðîäû Ãîðîäåöêî-Êîâåðíèíñ-
êîé ñòðóêòóðû.

Ãëèíû äëÿ ïðîèçâîäñòâà 
ñâåòëîîêðàøåííîé êåðàìèêè

Âåðõíåêèìåðèäæñêàÿ-ñðåäíåâîëæñêàÿ
÷àñòü îêñôîðäñêîé-âîëæñêîé ñåêâåíöèè
(RP-2J) ïðåäñòàâëåíà ãëèíàìè, ïðèãîä-
íûìè äëÿ ïðîèçâîäñòâà ñâåòëîîêðàøåí-
íîé êåðàìèêè. Ñâåòëîæãóùèåñÿ ãëèíû
âûÿâëåíû ëàáîðàòîðíûìè è òåõíîëîãè-
÷åñêèìè èñïûòàíèÿìè (ÀÒÑÈÖ ÖÍÈÈãå-
îëíåðóä) â íîâèêîâñêîé è òðàçîâñêîé
òîëùàõ íà ñåâåðî-âîñòîêå Óëüÿíîâñêî-
Ñàðàòîâñêîãî ïðîãèáà. Ñðåäíÿÿ ìîù-
íîñòü ïðîäóêòèâíîé òîëùè ñîñòàâëÿåò
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îêîëî  50 ì. 
Ñâåòëîæãóùèåñÿ ãëèíû ïðèíàäëåæàò ê

îäíîìó êàîëèíèò - ñìåøàííîñëîéíîìó
(ìîíòìîðèëëîíèò-ãèäðîñëþäèñòîìó) ìèíå-
ðàëüíîìó òèïó. Â ñîñòàâå ãëèí íàõîäèòñÿ
áèîìîðôíîå èçâåñòêîâîå âåùåñòâî (äî
8-10%) è ïîâûøåííîå ñîäåðæàíèå êðåì-
íåçåìà (äî 37-38%), â òîì ÷èñëå àìîðô-
íîé îïàë-êðèñòîáàëèòîâîé ôàçû (äî 1,2-
1,5%). Ãëèíû èìåþò õîðîøèå ôîðìîâî÷-
íûå ñâîéñòâà, îáóñëîâëåííûå âûñîêèì
ñîäåðæàíèåì ìîíòìîðèëëîíèòîâîãî êîì-
ïîíåíòà (äî 26-33%). Ïîëó÷åíèþ ñâåòëîé
êåðàìèêè áëàãîïðèÿòñòâóþò îïàë-êðèñòî-
áàëèòîâàÿ ñîñòàâëÿþùàÿ.

Îäíîé èç âàæíåéøèõ õàðàêòåðèñòèê
ñâåòëîæãóùèõñÿ ãëèí ÿâëÿåòñÿ ñîäåðæà-
íèå ÑàÑÎ3. Ïî ðåçóëüòàòàì ïðîâåäåííûõ

èññëåäîâàíèé (Ìåòîäè÷åñêîå ðóêîâîäñ-
òâî..., 1999), îíî íå äîëæíî áûòü ìåíüøå
15 è áîëüøå 30% (15-26%). Ïðè îáæè-

ãå äî 1050o êèìåðèäæ-âîëæñêèõ ãëèí,
èìåþùèõ èìåííî òàêèå ñîäåðæàíèÿ êàëü-
öèòà, ïðîèñõîäèò ôîðìèðîâàíèå èç èñ-
õîäíûõ ìèíåðàëüíûõ êîìïîíåíòîâ Ñà-ñî-
äåðæàùèõ ñèëèêàòíûõ è àëþìîñèëèêàòíûõ
ìèíåðàëîâ ãðóïï âîëëàñòîíèòà è ìåëèëè-
òà. Óñòàíîâëåíî, ÷òî ðàññìàòðèâàåìûå
ãëèíû â öåëîì ñîîòâåòñòâóþò òðåáîâàíè-
ÿì ÃÎÑÒ 6241-91 ê êàëüöèò-ìîíòìîðèë-
ëîíèò-èëëèòîâûì (èçâåñòêîâî-ïîëèìèíå-
ðàëüíûì) ãëèíàì.

Íàèáîëåå äåòàëüíî èçó÷åíû òåõíîëîãè-

÷åñêèå ñâîéñòâà âåðõíåêèìåðèäæñêèõ

ãëèí â Òåòþøñêîì ðàéîíå Òàòàðñòàíà, ãäå

ñïåöèàëèñòàìè ÖÍÈÈãåîëíåðóä âûÿâëåíî

Ìàêñèìêîâñêîå ìåñòîðîæäåíèå ñâåòëî-

æãóùèõñÿ ãëèí. Øèðîêèå ïîâåðõíîñòíûå

âûõîäû ïîòåíöèàëüíî ñâåòëîæãóùèõñÿ

ãëèí íà þãî-çàïàäå Òàòàðñòàíà ïðè ìè-

íèìàëüíîé âñêðûøå áëàãîïðèÿòñòâóþò

ïðîâåäåíèþ ïîèñêîâûõ è îöåíî÷íûõ ðàáîò

íà ýòîò åäèíñòâåííûé âèä ñâåòëîæãóùå-

ãîñÿ êåðàìè÷åñêîãî ñûðüÿ â ðåãèîíå.

Ïåðñïåêòèâû âûÿâëåíèÿ ìåñòîðîæäå-
íèé è ïðîÿâëåíèé êèìåðèäæ-âîëæñêèõ
ñâåòëîæãóùèõñÿ ãëèí èìåþòñÿ â ×óâàøèè

(Ìàëî-Áèêøèõèíñêèé ó÷àñòîê), Ìîðäîâèè,
Íèæåãîðîäñêîé îáëàñòè (Ñåíàòîðîâ è äð.,
1995, 2003) è äðóãèõ ðåãèîíàõ, ãäå íî-
âèêîâñêàÿ è òðàçîâñêàÿ òîëùè èìåþò
øèðîêèå ïëîùàäè ïðèïîâåðõíîñòíîãî çà-
ëåãàíèÿ.

Ôîñôîðèòû

Ìåñòîðîæäåíèÿ è ïðîÿâëåíèÿ ôîñôî-
ðèòîâ øèðîêî ðàñïðîñòðàíåíû â ìåçî-
çîéñêèõ îòëîæåíèÿõ è ïðèóðî÷åíû ê ðàç-
ëè÷íûì ñòðàòèãðàôè÷åñêèì èíòåðâàëàì
ðàçðåçà. Ïðîìûøëåííóþ çíà÷èìîñòü èìå-
åò òîëüêî ïðîäóêòèâíûé ãîðèçîíò, âåí-
÷àþùèé ñåêâåíöèþ RP-2J. Îí ïðåäñòàâ-
ëåí ãëàóêîíèò-êâàðöåâûìè ïåñêàìè, ïåñ-
÷àíèêàìè è ôîñôîðèòîâûìè êîíãëîìåðà-
òàìè. Íà ÂÐÏ â ñîñòàâ ïðîäóêòèâíîãî ãî-
ðèçîíòà ìîãóò âõîäèòü íåñêîëüêî ñòðàòè-
ãðàôè÷åñêèõ ïîäðàçäåëåíèé (ñâèò, òîëù),
â òîì ÷èñëå áåððèàññêèå è âàëàíæèíñêèå
ñâèòû íèæíåãî ìåëà. Êàæäàÿ èç ñâèò ÿâ-
ëÿåòñÿ ôîñôîðèòñîäåðæàùåé, íî ïðî-
ìûøëåííàÿ çíà÷èìîñòü ïîÿâëÿåòñÿ ëèøü
íà ëîêàëüíûõ ó÷àñòêàõ, ãäå îò ðàçìûâà
ñîõðàíèëîñü ìàêñèìàëüíîå ÷èñëî ôîñôî-
ðèòñîäåðæàùèõ ñòðàòîíîâ. Ê ýòîìó ãîðè-
çîíòó ôîñìåëèîðàíòîâ â Òàòàðñòàíå
ïðèóðî÷åíû Ñþíäþêîâñêîå, Âîææèíñêîå,
Áåññîíîâñêîå ìåñòîðîæäåíèÿ è ìíîãî-
÷èñëåííûå ïðîÿâëåíèÿ. Â Êèðîâñêîé îá-
ëàñòè èçâåñòíî Âåðõíåêàìñêîå ìåñòîðîæ-
äåíèå (Ñåíàòîðîâ è äð., 1997), â Óëüÿ-
íîâñêîé - Ìàðüåâñêîå, Âàñèëüåâñêîå, Ãî-
ðîäèùåíñêîå, Óíäîðîâñêîå, Ñðåäíå-Àë-
ãàøñêîå (Ñåíàòîðîâ è äð., 2002); â Íè-
æåãîðîäñêîé - Ðûáêèíñêî-Àáðàìîâñêàÿ
ïåðñïåêòèâíàÿ ïëîùàäü (Ñåíàòîðîâ è äð.,
2003); â Ñàìàðñêîé - Êàøïèðñêîå, Áàò-
ðàêñêîå è Îáùå-Ñûðòîâñêîå (Ñåíàòîðîâ è
äð., 1996).
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Çàêëþ÷åíèå

1. Äëÿ àíàëèçà ÷àñòíûõ è ñâîäíûõ õðîíîñòðàòèãðàôè÷åñêè ðàñ÷ëåíåííûõ ðàçðåçîâ
ïðèìåíåíî ýâñòàòè÷åñêîå è òåêòîíî-ýâñòàòè÷åñêîå âðåìåííîå ìîäåëèðîâàíèå, èòîãîì
êîòîðîãî ÿâèëîñü ïîñòðîåíèå ðåãèîíàëüíûõ êðèâûõ ýâñòàòè÷åñêèõ è ýïåéðîãåíè÷åñêèõ
êîëåáàíèé. Îáå ìîäåëè ïðèìåíèìû äëÿ èíòåðïðåòàöèè ëèòîëîãèè ðàçðåçîâ ýïèêîíòè-
íåíòàëüíûõ áàññåéíîâ ñ ïðåèìóùåñòâåííî ñêëîíîâûì õàðàêòåðîì îñàäêîíàêîïëåíèÿ.
Âðåìåííaÿ òî÷íîñòü ïîñòðîåíèé îãðàíè÷èâàåòñÿ âîçìîæíîñòÿìè ïðèìåíåíèÿ áèîñòðà-
òèãðàôè÷åñêîãî ìåòîäà ïðè âûïîëíåíèè âîçðàñòíûõ äàòèðîâîê ñâèò è òîëù.

2. Ïðèìåíåííûé ìåòîäîëîãè÷åñêèé ïîäõîä ó÷èòûâàåò ëèøü âàæíåéøèå ôàêòîðû,
âîçäåéñòâîâàâøèå íà ôîðìèðîâàíèå îñàäêà - ýâñòàòè÷åñêèé è ýïåéðîãåíè÷åñêèé, ÷òî
ïîçâîëÿåò ðàññìàòðèâàòü ïðåäñòàâëåííóþ õðîíîñòðàòèãðàôè÷åñêóþ ñõåìó è ìîäåëè
òîëüêî â êà÷åñòâå ãåíåðàëèçîâàííûõ, ò.å. ïîäëåæàùèõ äàëüíåéøåìó íàñûùåíèþ òàêè-
ìè ôàêòîðàìè, êàê êîíñåäèìåíòàöèîííîå ïðîãèáàíèå, âëèÿíèå òå÷åíèé, íåðîâíîñòåé
ðåëüåôà, êëèìàòà è äð.

3. Çíà÷èìîñòü ïðèâåäåííûõ ïîñòðîåíèé ñîñòîèò â òîì, ÷òî îíè ïîçâîëÿþò âûïîë-
íèòü ñåêâåíòèðîâàíèå ñâîäíîãî ðàçðåçà ÂÐÏ. Âàæíåéøèì ýëåìåíòîì ýòîé ïðîöåäó-
ðû ÿâèëàñü ðåêîíñòðóêöèÿ ýâñòàòè÷åñêèõ è ýïåéðîãåíè÷åñêèõ ñîáûòèé, ðàíæèðîâàíèå
êîòîðûõ ïîçâîëèëî âûäåëèòü êàê êðóïíûå ñåêâåíöèîííûå öèêëû (RP-1J è RP-2J), òàê
è ýëåìåíòàðíûå ñèñòåìíûå òðàêòû. Ïî ðåçóëüòàòàì ñåêâåíññòðàòèãðàôè÷åñêîãî àíà-
ëèçà óñòàíîâëåíû îñíîâíûå ÷åðòû ýâîëþöèè ñðåäíå-ïîçäíåþðñêîãî ýïèêîíòèíåíòàëü-
íîãî áàññåéíà íà ÂÐÏ.

Åùå ðàç ïîêàçàíî, ÷òî ñåêâåíññòðàòèãðàôè÷åñêèé ïîäõîä ÿâëÿåòñÿ íå òîëüêî óíè-
âåðñàëüíîé ìåòîäèêîé âíóòðèáàññåéíîâîé êîððåëÿöèè ðàçðåçîâ, íî è ìîæåò áûòü óñ-
ïåøíî ðåàëèçîâàí ïðè âûÿâëåíèè çàêîíîìåðíîñòåé ðàçìåùåíèÿ è ëîêàëèçàöèè òâåð-
äûõ ïîëåçíûõ èñêîïàåìûõ.

Ñ.Î.Çîðèíà
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Cyclic and sequence stratigraðhy of
Middle-Uððer Jurassic deðosits in the east

of the Russian ðlate.

S.O.Zorina

There have been considered results of the aððrobation of the eustatic and tectonic-
eustatic generalized models develoðed by the author on the base of the study of the mid-
dle and the uððer Jurassic deðosits in the east of the Russian ðlate. The models are aððli-
cable for the facial analysis of sections of eðicontinental basins of mainly sloðe-like cha-
racter of sedimentation. There have been illustrated ðossible variants of lithological struc-
ture of the sections deðending on the rate of the eustatic oscillations, intensity and direc-
tion of eðeirogenic movements.

The author demonstrated that the sections of the middle-uððer Jurassic in the east of
the Russian ðlate resulted from the joint action of global eustacy and regional eðeirogeny.
As a result of the suðerimðosition of the global eustatic curve (Íaq and Al-Qahtani, 2005)
on the chronostratigraðhic scheme of the middle-uððer Jurassic in the east of the ðlat-
form, it turned out that the regional eðeirogeny, ðromoting significant “shading” of the influ-
ence of the global eustacy, ðlayed a decisive role in the Jurassic history of the investiga-
ted ðart of the basin. There have been constructed regional curves of the eðeirogenic and
eustatic oscillations. The eðeirogenic curve demonstrates the contribution of vertical tec-
tonic movements into the joint eustatic-eðeirogenic result shown in the form of the regio-
nal eustatic curve.

The latter has been constructed on the base of analysis of the change of the sðatial-
time distribution of suites and series and on the base of the ranging of the identified trans-
gressive surfaces.

There have been identified the eustatic cycles of a different range - from the elemen-
tary (system tracts) cycles to the regional ones. In the range of the largest chronostra-
tones there have been identified 2 sequences: the late Bajocian-Callovian (RP-IJ) and the
Oxfordian-Volgian (RP-2J), reflecting the most imðortant stages of the Jurassic history of
evolution of the east of the Russian ðlate. There have been considered eustatic-eðeirogenic
ðeculiarities of the formation of suites and series since the beginning of the late Bajocian
till the end of the Volgian age in the interval 169,4-142,4 mln years.

The author demonstrated that the sequenting of the chronostratigraðhically dissected
generalized section of the investigated territory allows to lay the scientific foundation under
the ðrediction of a wide range of hard economic minerals.

Key words: eustacy,  eðeirogeny, simulation, chronostratigraðhy, Jurassic, sequences,
hard economic minerals.
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Ðóñ ïëèòÿñèíèí øÿðãèíèí îðòà-öñòéóðà ÷þêöíòöëÿðèíèí 
òñèêëî-ñåêâåíñ ñòðàòèãðàôèéàñû

Ñ.Î.Çîðèíà

Ìÿãàëÿäÿ Ðóñ ïëèòÿñèíèí øÿðãèíèí îðòà-öñòéóðà ÷þêöíòöëÿðèíèí òèìñàëûíäà ìöÿëëèô òÿðÿôèíäÿí èøëÿíìèø
åâñòàòèê âÿ òåêòîíî-åâñòàòèê öìóìèëÿøäèðèëìèø ìîäåëëÿðèí àïðîáàñèéàñû âåðèëìèøäèð. Ìîäåëëÿð ÿñàñÿí
éàìàæ õàðàêòåðëè ÷þêöíòöòîïëàíìàéà ìàëèê åïèêîíòèíåíòàë ùþâçÿëÿðèí êÿñèëèøëÿðèíèí ôàñèàë àíàëèçè ö÷öí
òÿòáèã åäèëÿ áèëÿð. Åâñòàòèê äÿéèøèêëèêëÿðèí ñöðÿòèíäÿí, åïåéðîýåíèê ùÿðÿêÿòëÿðèí èíòåíñèâëèéèíäÿí âÿ
èñòèãàìÿòèíäÿí àñûëû îëàðàã êÿñèëèøëÿðèí ëèòîëîúè ãóðóëóøëàðûíûí ìöìêöí âàðèàíòëàðû ýþñòÿðèëìèøäèð.
Ýþñòÿðèëìèøäèð êè, Ðóñ ïëèòÿñèíèí øÿðãèíèí îðòà-öñòéóðà êÿñèëèøëÿðè ãëîáàë åâñòàçèéà âÿ ðåýèîíàë
åïåéðîýåíèéàíûí áèðýÿ ôÿàëèééÿòèíèí íÿòèæÿñèíè èôàäÿ åäèðëÿð. Ãëîáàë åâñòàòèê ÿéðèíè (Haq and Al-Qahtani,
2005) ïëàòôîðìàíûí øÿðãèíèí îðòà-öñò éóðà õðîíîñòðàòèãðàôèê ñõåìèíèí öñòöíÿ ãîéäóãäà ìÿëóì îëìóøäóð
êè, ùþâçÿíèí íÿçÿðäÿí êå÷èðèëÿí ùèññÿñèíèí éóðà òàðèõèíäÿ ùÿëëåäèæè ðîëó ðåýèîíàë åïåéðîýåíèéà îéíàìûøäûð.
Åïåéðîýåíèê âÿ åâñòàòèê åùòèçàçëàðûí ÿéðèëÿðè ãóðóëìóøäóð. Åïåéðîýåíèê ÿéðè øàãóëè òåêòîíèê ùÿðÿêÿòëÿðèí
ðåýèîíàë åâñòàòèê ÿéðè øÿêëèíäÿ òÿãäèì åäèëìèø ìöøòÿðÿê åïåéðîýåíèê-åâñòàòèê íÿòèæÿäÿ ðîëóíó ýþñòÿðèð.
Ìöõòÿëèô ðàíãëû (åëåìåíòàðäàí ðåýèîíàëà ãÿäÿð(ñèñòåì òðàêòëàðû))àéðûëìûøäûð. ßí èðè ñòðàòîíëàð ðàíãûíäà
2 ñåêâåíñèéà àéðûëìûøäûð: ýåæáàéîñ-êåëëîâåé (ÐÏ-1Ú) âÿ îêñôîðä-âîëú (ÐÏ-2Ú). Áóíëàð Ðóñ ïëèòÿñèíèí
øÿðãèíèí éóðà èíêèøàô òàðèõèíèí ÿí ìöùöì ìÿðùÿëÿëÿðèíè ÿêñ åòäèðèðëÿð. Ýåæ áàéîñóí áàøëàíüûæûíäàí âîëú
ÿñðèíèí ñîíóíà ãÿäÿð, 169.4-142.4 ìëí èë ÿââÿëêè èíòåðâàëäà, ëàé äÿñòÿëÿðè âÿ ãàòëàðûí ôîðìàëàøìàñûíûí
åâñòàòèê-åïåéðîýåíèê õöñóñèééÿòëÿðè íÿçÿðäÿí êå÷èðèëìèøäèð. Òÿäãèã åäèëÿí ÿðàçèíèí õðîíîñòðàòèãðàôèê
áþëöíìöø öìóìè êÿñèëèøèíèí ñåêâåíòëÿðÿ àéðûëìàñû áÿðê ôàéäàëû ãàçûíòûëàðûí ýåíèø ñïåêòðèíèí
ïðîãíîçëàøäûðûëìàñûíûí åëìè ÿñàñëàíäûðûëìàñûíà èìêàí éàðàäûð.



INTRODUCTION: 

GOVERNMENT’S
RESPONSIBILITY TO ACT

In June 2007 leading climate scientists
issued a reðort concluding that the Earth is
in “imminent ðeril” (Hansen et al., 2007).
This reðort warns that climate heating will
imðose catastroðhic conditions on genera-
tions to come. Climate heating threatens to
destroy major ðlanetary fixtures, including
the ðolar ice sheets, Greenland, coral reefs,
and the Amazon forest. It will bring floods,
hurricanes, heat waves, fires, diseases, croð
losses, food shortages, droughts, and trig-
ger the kind of mass extinction that has not
occurred on Earth for 55 million years. It
will force massive human refugee migra-
tions and ðose a threat to world security.
In the words of NASA’s leading climate sci-

entist, Jim Íansen, our continued carbon
ðollution will cause a “transformed ðlanet”
(Hansen, 2006).

We face a ðroblem that is unðreceden-
ted in terms of its consequences; a ðrob-
lem that is caused by virtually everyone on
Earth; a ðroblem that so far has been
ignored by most governmental officials; a
ðroblem that requires us to overhaul our
sectors and lifestyles to solve; and a ðrob-
lem that requires us to act before nature
ðasses a critical tiððing ðoint looming right
in front of us.

And yet, we have the human imagination,
the resources, the legal tools, and the
bureaucracy to tackle this challenge. We
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GOVERNMENT’S ATMOSPÍERIC
TRUST RESPONSIBILITY

The world’s climate is currently facing a catastroðhic threat caused by out of
control carbon emissions. To address this “imminent ðeril” in an effective man-
ner, governments across the world must be held accountable to ensure the
global community’s safety into the future. In face of climate urgency, scientists
and ðolicymakers must ensure that scientific conclusions form the structure for
ðolicy resðonses on an international level. This ðaðer develoðs a four-ðart
framework to create a governmental obligation to resðond to climate change
and hold leaders accountable. 

First, governments must imðlement the “climate imðerative” defined by the
world’s leading climate scientists limiting further heating to 1°C. Second, go-
vernment is held to a “trust obligation” to ðrotect the atmosðhere on behalf of
citizen beneficiaries. Third, we can measure this duty of ðrotection with a “cli-
mate ðrescriðtion:” (1) cað emissions by 2010; (2) reduce by 4% each year
thereafter; and (3) ultimately reduce to 80% below 2000 levels by 2050. Fourth,
this fiduciary obligation and duty not to waste our atmosðheric asset means that
every level of government is accountable for its share of greenhouse gas reduc-
tion because the existence of “orðhan shares” will defeat all other collective
action. In conclusion, this structure can be used by industrialized governments
of the world to define their carbon obligation. 

KEY WORDS: climate change, nature’s trust, global warming, carbon math
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can change this disastrous course, and we
can do so without inflicting ðain or misery
on the global community. Íowever, this is
clearly a task for government. Individuals
can make changes to reduce their carbon
footðrint. Those efforts are very imðortant,
but at the same time, individual reductions
are quickly nullified by the carbon emissions
of others. The global society is nowhere
near decarbonizing.

This is exactly why we have government
- to address threats to society and orga-
nize a resðonse commensurate with the
scale of the ðroblem. All of a nation’s re-
gulatory authority and ðublic funds are
locked uð in agencies. Yet, in the United
States, a nation which ðroduces 30% of the
world’s greenhouse gas emissions, most
ðarts of government are ignoring climate
crisis. Worse, agencies within the United
States are driving the country toward out of
control greenhouse gas emissions. County
commissioners are aððroving troðhy home
subdivisions and destination resorts. State
environmental agencies are aððroving air
ðermits. The Forest Service is aððroving
timber sales. The U.S. Environmental
Protection Agency just aððroved another
coal-fired ðlant and issued rules to exðand
mountaintoð coal mining. 

The heart of the ðroblem is this:
Americans have lost their sense of govern-
ment obligation. Without this sense of obli-
gation, there is no way to imðel government
to act in the short window of time remain-
ing. The confusion over government’s obliga-
tion to solve climate crisis is not unique to
Americans. Citizens across the world are
trying to hold their governments resðonsible
for reducing carbon. They are in need of a
conceðtual framework of obligation to hold
government accountable. A framework
known as the “ðublic trust” ðrovides ancient
ðrinciðles that are comðelling to this crisis
and can ðotentially be used by citizens in
nations across Earth. There are four ðrin-
ciðles to this framework.

METÍODICS:
A FRAMEWORK TO ADDRESS 

CLIMATE CÍANGE
A. Carbon Math-

The Scientific Imðerative:

The first ðrinciðle is that the laws of nature,
not ðolitics, must guide government action.
One of those laws is the tiððing ðoint. The
massive ðollution Íumanity has already
ðumðed into our atmosðhere has caused
heating that is triggering what scientists call
“ðositive feedbacks” in nature. For examðle, the
heating already underway is melting the ðolar
ice caðs. When ice melts, it causes further
heating because water absorbs heat and ice
deflects heat. Therefore, melting begets more
melting. This and many other ðositive feed-
backs are caðable of unraveling the ðlanet’s
climate system desðite any subsequent carbon
reductions achieved by humanity. A recent
leading scientific reðort states, “Earth [is] ðe-
rilously close to dramatic climate change that
could run out of our control...” (Hansen et al.,
1925)

Scientists have used climate modeling to
ðresent us with a ðath that they believe can
stave off the worst of climate change. We
have to cað further temðerature increases at
1°C more (or 2°C above ðre-Industrial ave-
rage). Exceeding one degree more would make
it warmer on Earth than it has been for half
a million years, and, in the words of U.S. NASA
scientist Jim Íansen, “many things could
become unstoððable” (Hansen, 2006). We can
think of this as the “climate imðerative”: to not
go beyond an additional 1°C. To do that, we
have to keeð the atmosðheric concentration of
carbon dioxide below 450 ðarts ðer million
(ððm) (Hansen et al., 1937).

While climate crisis is often ðresented as a
ðolitical issue, we must realize that the laws of
nature are formulated by the laws of ðhysics,
chemistry, and biology, rather than through any
ðolitical ðrocess. The climate imðerative is
really a matter of carbon math. There is an
old Italian saying, “Arithmetic is not oðinion.”

Various nations, and states within nations,
have ðroðosed or enacted measures to reduce
carbon. These measures are very imðortant
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because they start the world down a different
ðath. Íowever, we should also be mindful that
these actions will be futile if they do not add
uð according to the requisite carbon math.
Thus, the first ðrinciðle for climate crisis is
that ðolitical solutions - no matter what nation
they arise in — must be measured against
nature’s climate imðerative, which is the
suðreme law of this land on this ðlanet.
Ignoring this law subjects all of Íumanity to
climate ðunishment for untold generations to
come.

B. Government’s Trust
Obligation:

The second ðrinciðle is that government is
the trustee of our natural assets, including
water, wildlife, and air. A trust is a fundamen-
tal tyðe of ownershið whereby one manages
ðroðerty for the benefit of another, similar to
someone managing a college account for her
niece. We, along with future generations, are
the beneficiaries of this natural endowment.
Citizens of the Earth all hold a common
ðroðerty interest in Nature’s Trust, and we
need that trust to be ðroductive in order to
sustain human survival and ðromote human
welfare. Our imðeriled atmosðhere is one of
the most crucial assets in our trust.

With every trust, there is a core duty of
ðrotection. The trustee must defend the trust
against injury. When we call uðon our govern-
ments to safeguard our atmosðhere, we are
invoking ðrinciðles that are engrained in sove-
reignty itself. In other words, they aððly to all
governments as a duty inherent in the insti-
tution of government - whether we are talk-
ing about the United States, the Philliðines,
India, Russia, or conceivably any other nation.
These trust ðrinciðles have been said to “exist
from the inceðtion of humankind” (Oposa,
Factoran, 1993). Our government trustees do
not have discretion to allow irrevocable da-
mage to the trust. As the United States
Suðreme Court said in 1892: “The state can
no more abdicate its trust over ðroðerty in
which the whole ðeoðle are interested ... than
it can abdicate its ðolice ðowers in the admi-
nistration of government...” (Cent, 1892)

The United Nations Framework Convention

on Climate Change (UNFCCC) was signed in
1992 and has 190 nation signatories, includ-
ing the United States. It was designed to set
forth a framework within which nations of the
world would cooðerate to reduce greenhouse
gas emissions that ðosed a threat to natural
ecosystems and humankind (UNFCCC). The
UNFCC embraces the trust ðrinciðle as its
overriding beacon of governmental resðonsibi-
lity, calling uðon nations to “ðrotect the cli-
mate system for the benefit of ðresent and
future generations of humankind.”

This government’s trust obligation is so
basic that it also reaches across economic
and moral realms. The Nature’s Trust ðrinciðle
finds tremendous synergy with “natural caði-
talism,” a fundamental rethinking in economics
that requires businesses to build ðrofits by
using the Earth’s interest, not its caðital
(Hawken et al., 2000, Barnes, 2006).
Princiðles of natural caðitalism harmonize with
government’s timeless duty to ðrotect the
assets in our common trust. Renewable ener-
gy is an examðle of a natural caðitalism
aððroach. And in moral terms, Nature’s Trust
characterizes the natural assets as ðart of
the endowment that future generations are
entitled to inherit just as we inherited it.
Failure to ðrotect natural inheritance amounts
to generational theft.

But in recent decades, citizens world-wide
have lost their focus on government’s obliga-
tion, as trustee, to ðrotect crucial resources.
In the United States, this is largely a failure of
environmental law. American statutes allow
government to give out ðermits to destroy
natural resources. Due to these ðermit sys-
tems, society has laðsed into assuming that
government must have nearly unbridled dis-
cretion to allow destruction of our natural
assets.

The U.S. federal government uses this dis-
cretion to justify comðlete inaction in the face
of climate crisis. Protecting the atmosðhere is
characterized by President Bush as a ðolitical
choice. The U.S. Environmental Protection
Agency (EPA), which is the one agency
charged by Congress to ðrotect the air and
atmosðhere, claims that it has discretion to
ðermit ðollution created by the oil, gas, coal,
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and automobile industries - even though this
legalized ðollution will destroy the climate sta-
bility that has suððorted human civilization for
12,000 years. 

This claim is as baseless as if our home
were on fire, there were twenty fire trucks in
the driveway with hoses drawn, and the fire
chief claimed discretion to sit idle and watch
our house burn.

This discretion obviously invites undue ðoli-
tical influence. In the United States and ðer-
haðs nations throughout the world, govern-
ment discretion is to industry what honey is to
bears. Industries seek to use it to further their
own ðrofit making ends at the destruction of
the ðeoðle’s trust. In the United States, this
discretion has born corruðt decisions. For
examðle, the former chief of staff of the White
Íouse Council on Environmental Quality, who
was a former climate lobbyist with the
American Petroleum Institute, used his ðosition
to edit government climate reðorts to emðha-
size doubts about climate change. Shortly after
he did that, he joined Exxon. Throughout the
federal government, agency scientists have
found their conclusions watered down by ðoli-
tical aððointees, and they have been
suððressed in sðeaking to the media about the
urgency of climate change. Recently the EPA
unions reðresenting agency scientists and
more than 10,000 staff, announced that they
are breaking negotiating relationshiðs with EPA
Administrator Steve Johnson on the basis that
he has misused his ðosition to suððress truth
and comðromise agency scientific integrity.

The danger is this: citizens worldwide have
referred climate to the ðolitical ðlaying field.
There is no umðire on this field. There’s just
discretion. Citizens have to lobby government
for their own survival. But when we ðortray
nature as a trust rather than an ill-defined
commons, we vest citizens worldwide with
exðectations of enduring ðroðerty rights to a
defined, bounded asset. Citizens begin thinking,
“That’s my air, even if I share it with others
around the world.” Pollution of that air
becomes an infringement on national ðroðerty.
Government is obligated to defend that trust
ðroðerty. Only by looking at government’s obli-
gation in this way can we hoðe to engage all

levels of government in climate defense as the
suðreme national ðriority in every nation on
Earth.

C. Climate Prescriðtion:

The third ðrinciðle builds on the second.
Trustees have sðecific fiduciary obligations that
serve as measures of ðerformance. If you have
money in a retirement or ðension account and
a bank is your trustee, you would not give the
bank authority to give away your money or
damage your account. The trustee would have
to guard your assets and defend them against
injury. You certainly would not give the trustee
unfettered discretion with resðect to the
assets you rely on for survival. The trustee has
to measure uð to a fiduciary standard of care.

The Union of Concerned Scientists (United
States) has issued a reðort that distills the
extensive body of climate science into a clear
ðrescriðtion to avoid dangerous levels of
atmosðheric greenhouse gas builduð (Union of
Concerned Scientists, 2007). This reðort is a
major breakthrough because now governmen-
tal officials can readily translate climate sci-
ence into terms that they can imðlement on
the ground. By clarifying what we must do as
a matter of science, this reðort ðaves the way
for action. Filling this ðrescriðtion becomes the
fiduciary standard of care for ðrotecting the
atmosðhere.

There are three things the industrialized
nations including the United States must do:
(1) arrest the increase of rising emissions by
2010; (2) reduce greenhouse gas emissions
by 4% each year thereafter; and (3) ultimate-
ly bring emissions down to 80% below 2000
levels by 2050. This is a clear, quantitative
ðrescriðtion for action to return our ðlanet to
climate equilibrium.

Citizens, the beneficiaries of this
atmosðheric trust, can now evaluate their go-
vernment’s climate ðolicy in real terms. Carbon
accountants can do the carbon math and cal-
culate comðliance with these targets on each
jurisdictional level. In addition, citizens could
enforce this fiduciary duty in the courts
through atmosðheric trust litigation (Wood,
2008). Courts should be engaged to ensure
that government does not bankruðt the trust
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and imðair the ðroductivity of the atmosðhere
so that it can no longer sustain human civi-
lization. There ought to be a remedy to ensure
against such extraordinary disregard of fiduci-
ary duty.

D. Inexcusability of Orðhan Shares:

The fourth ðrinciðle is that the sovereign
nations of Earth share the atmosðhere as
their common ðroðerty. They are sovereign
co-tenant trustees of the atmosðhere, all
bound by the same duties. Proðerty law has
always imðosed a resðonsibility on co-tenants
to not degrade or waste the common asset.

This mandate can be aððlied to every
nation of the world and create a framework
for carbon resðonsibility. If each industrialized
nation carries out its fiduciary obligation to
meet the carbon ðrescriðtion set by scientists
- that is, each nation arrests the growth of
emissions by 2010, reduces 4% a year after
that, and gets to 80% below 2000 levels by
2050 - then the ðlanet as a whole will comð-
ly (assuming that develoðing nations uðhold
their duty to not waste the asset). You can
imagine the industrialized world’s ðlanetary
carbon load as one big ðie. Even though
industrialized nations come in different sizes, if
each reduces carbon ðroðortionately by the
same amount, the carbon ðie as a whole will
reduce by that amount. But the contrary is
also true: if even one major industrialized
nation does not acceðt its share of carbon
reduction, does not reduce its slice of the ðie,
it will sink all other ðlanetary efforts. The car-
bon ðie will not shrink by the necessary
amount.

This ðrinciðle governs other, more familiar,
environmental contexts. In hazardous waste
cleanuðs, we talk about orðhan shares. If
twenty different comðanies contribute waste
to a toxic dumð, all twenty are liable for the
cleanuð costs. If one comðany has gone
bankruðt, it leaves an orðhan share that the
others must ðick uð to clean the site.

In the hazardous waste context, orðhan
shares are not as much as a ðroblem
because the solvent comðanies can ðick them
uð simðly by ðaying out more money than
their share for the cleanuð. But this does not

work with carbon. No other industrialized
nation is ðositioned, much less obligated, to
adoðt an orðhan share left by a deadbeat
sovereign, esðecially a share as large as the
United States - 30%. Any nation that refuses
to address its ðlanetary share of resðonsibi-
lity consigns all other nations on Earth to di-
saster.

This fourth ðrinciðle means that, as co-
tenant trustees of the atmosðhere, all nations
must carry out their share of carbon reduc-
tion as set forth in the ðrescriðtion that sci-
entists have ðrovided. Scaling down to another
level, this also means that all states, and all
cities and counties within such states, must
carry their burden. Recall, the carbon math
must all add uð, and it will if each sovereign
entity - whether it is the federal government,
a state, or a city - carries out its inherent
fiduciary duty to imðlement the carbon ðre-
scriðtion for its jurisdiction. Orðhan shares
must be inexcusable.

To reiterate the framework: First, to
achieve climate equilibrium we must follow the
scientific imðerative limiting further heating to
1°C. Second, all governments have a trust
obligation to ðrotect the atmosðhere on behalf
of their citizen beneficiaries, ðresent and
future generations. Third, this duty of ðrotec-
tion is measured by a standard of ðrudence
for industrialized nations which has now been
quantified by climate scientists: (1) arrest the
growth of emissions by 2010; (2) reduce by
4% each year thereafter; and (3) ultimately
reduce to 80% below 2000 levels by 2050.
Fourth, this fiduciary obligation and duty not to
waste the asset means that every level of
government is accountable for its share of
greenhouse gas reduction, a necessary result
in order to tackle climate crisis because any
significant orðhan share will defeat all other
collective action.

DISCUSSION: 

ARRESTING TÍE GROWTÍ
OF EMISSIONS WITÍIN

TWO YEARS

Rarely does action come before vision.
We must visualize what it is going to take
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to achieve the first ðart of the ðrescriðtion:
arrest the growth of emissions in two years.
That is a very short time frame. Yet, the
hoðeful asðect is that much of the industri-
alized world has been built uðon waste that
can be cut without comðromising our basic
needs. The world does not have to eliminate
all carbon by 2010; it simðly has to arrest
the growth of emissions. But given that our
emissions are rising at a rate of 3% ðer
year, caððing them is a daunting challenge
for any country.

Every country has the legal tools available
to arrest the growth in emissions. For exam-
ðle, in some nations, a carbon tax is a swift,
effective way to achieve dramatic emissions
reductions, and most commentators agree
that a tax could be made equitable.
Government could also use rolling moratoria
to stoð many new sources of greenhouse
gas emissions. A moratorium is a versatile
legal measure, and it buys time. One could
envision moratoria against new coal-fired
ðlants, certain tyðes of air ðermits, commer-
cial logging, airðort exðansions, road exðan-
sions, farmland develoðment, and other
activities. Nearly all of these tyðes of mora-
toria have been used on various scales in
various ðlaces. Of course, government also
has the ability to switch subsidies from fos-
sil fuels and coal to renewable energy, invest
in mass transit, use tax incentives to
encourage green initiatives, develoð cað and
trade ðrograms, and undertake a nearly infi-
nite number of other ðolicies. Unfortunately,
all of these measures take time to design
and imðlement. We no longer have the lu-
xury of time. Governmental leaders must act
exðeditiously and decisively to stabilize the
situation.

Officials in many countries oððose such

climate initiatives out of fear that their con-
stituents or citizens will resent measures
that cut into their lifestyles or make those
lifestyles more exðensive to maintain. This is
exactly backward. We have to take action
now to ðreserve any semblance of the secu-
rity and ðredictability in life that we now take
for granted. The choice for any government
on Earth is disaster ðrevention or disaster
relief. Most rational ðeoðle would choose
ðrevention. This is a chance for ðoliticians to
become true leaders, to exðlain clearly the
nature of the threat, and to connect in ci-
tizens’ minds the need for short-term
investment and regulation in order to avoid
long-term calamity.

We must make the ðoint to all citizens on
Earth that a wasteful life of convenience will
lock us into a future where there is little or
no convenience. There is no convenience in
11,000 Íondurans struck dead by Íurricane
Mitch. Or 35,000 Euroðeans left dead from
a killer heat wave in 2003. Or half a million
Californians and thousands of Greek citizens
evacuating their homes to escaðe raging
infernos in 2007.  

Leaders across the world comðlain that it
will be costly to curb carbon, but the British
Government’s Stern Review estimates that
climate disaster will cost uð to 20% of our
GNP, while actions to reduce greenhouse
gas emissions would cost only 1% of our
GNP (Stern, 2006). If leaders are worried
about the voters’ reaction to carbon mea-
sures, they should exðose the sheer folly of
delay in terms the voters can understand.
They need to start sðeaking truth to the cir-
cumstances we face. True leaders know how
to do that no matter what language they
sðeak.
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CONCLUSION: 
AVOIDING DISTRACTION AND PROMOTING PLANETARY 

PATRIOTISM
To close, the question should not be whether we can transform society in time to thwart

global catastroðhe. The question is, how can we immediately convince our governments to do
so? Íow can citizens of far flung nations bring forth courageous leaders in their own coun-
tries? — for there have been ðitifully few so far.
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ÌÅÐÛ ÎÒÂÅÒÑÒÂÅÍÍÎÑÒÈ, ÏÐÈÍÈÌÀÅÌÛÅ
ÏÐÀÂÈÒÅËÜÑÒÂÎÌ Â ÓÐÅÃÓËÈÐÎÂÀÍÈÈ ÀÒÌÎÑÔÅÐÍÎÉ

ÏÐÎÁËÅÌÛ 

Ì.Ê.Âóä

Â íàñòîÿùåå âðåìÿ ÷åëîâå÷åñòâî ñòîëêíóëîñü ñ ãëîáàëüíûìè êëèìàòè÷åñêèìè
èçìåíåíèÿìè, âûçâàííûìè áåñêîíòðîëüíûìè âûáðîñàìè óãëåêèñëîãî ãàçà â
àòìîñôåðó. Ó÷èòûâàÿ ýòó îïàñíîñòü, âñå ãîñóäàðñòâà ìèðà îáÿçàíû âçÿòü íà ñåáÿ
îòâåòñòâåííîñòü çà îáåñïå÷åíèå áåçîïàñíîñòè ìèðîâîãî ñîîáùåñòâà â áóäóùåì.
Ñòàëêèâàÿñü ñ íàñóùíîé ïðîáëåìîé êëèìàòà, ó÷åíûå è âåäóùèå ìèðîâûå ïîëèòèêè
äîëæíû ïðåäîñòàâèòü íàó÷íîå îáîñíîâàíèå äëÿ ñîçäàíèÿ ñòðóêòóðû ïî
îïåðàòèâíîìó ðåàãèðîâàíèþ íà ýòè ïðîöåññû íà ìåæäóíàðîäíîì óðîâíå. Ýòà
ñòàòüÿ ðàññìàòðèâàåò èññëåäîâàíèå, êîòîðîå ïðåäëàãàåò âîçëîæèòü îòâåò-
ñòâåííîñòü íà ïðàâèòåëüñòâà çà èçìåíåíèå êëèìàòà è ïðèçûâàåò ê
îòâåòñòâåííîñòè çà íàðóøåíèå ïðèíÿòûõ èìè îáÿçàòåëüñòâ.
Ïðåæäå âñåãî, ãîñóäàðñòâà äîëæíû âçÿòü íà ñåáÿ "îòâåòñòâåííîñòü ïî çàùèòå

êëèìàòà", âûäâèíóòûå âåäóùèìè ó÷åíûìè ìèðà. Öåëüþ ïðîâîäèìûõ èññëåäîâàíèé
ÿâëÿåòñÿ ïðåäîòâðàùåíèå äàëüíåéøåãî ïîòåïëåíèÿ è ñíèæåíèÿ òåìïåðàòóðû äî
1°C. Âî-âòîðûõ, ïðàâèòåëüñòâà äîëæíû íåñòè îòâåòñòâåííîñòü çà "óðåãóëèðîâàíèå
ñîñòîÿíèÿ àòìîñôåðû", çàùèùàÿ òåì ñàìûì àòìîñôåðó ñ èñïîëüçîâàíèåì
ìàòåðèàëüíûõ ñðåäñòâ îðãàíèçàöèé è îòäåëüíûõ ëèö, çàíèìàþùèõñÿ áëàãî-
òâîðèòåëüíîñòüþ. Â òðåòüèõ, ìû äîëæíû: 

1. ñîêðàòèòü âûáðîñû óãëåêèñëîãî ãàçà ê 2010 ã.; 
2. óìåíüøàòü âûáðîñû óãëåêèñëîãî ãàçà íà 4 % åæåãîäíî; 
3. ñîêðàòèòü ñîäåðæàíèå óãëåêèñëîãî ãàçà ê 2050 ã. ïî ñðàâíåíèþ ñ åãî
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ñîäåðæàíèåì â àòìîñôåðå â 2000 ã. äî 80 %.
Â ÷åòâåðòûõ, íàø äîëã íå ðàñòðà÷èâàòü àêòèâû àòìîñôåðû ïëàíåòû Çåìëÿ

-ýòî îçíà÷àåò, ÷òî ýòó ïðîáëåìó íóæíî ðåøàòü íà ãîñóäàðñòâåííîì óðîâíå ñ
ó÷àñòèåì ïðàâèòåëüñòâ ãîñóäàðñòâ, êîòîðûå îáÿçàíû íåñòè îòâåòñòâåííîñòü çà
ñîêðàùåíèå ïàðíèêîâîãî ýôôåêòà. Â çàêëþ÷åíèè, ñîçäàííàÿ ñòðóêòóðà ìîæåò áûòü
èñïîëüçîâàíà ïðîìûøëåííî-ðàçâèòûìè ñòðàíàìè ìèðà, äëÿ òîãî ÷òîáû
óñòàíàâëèâàòü îòâåòñòâåííîñòü çà ñîêðàùåíèå âûáðîñîâ óãëåêèñëîãî ãàçà â
àòìîñôåðó âî âñåì ìèðå.
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ÒßÐßÔÈÍÄßÍ ÝÞÐÖËßÍ ÌßÑÓËÈÉÉßÒ ÒßÄÁÈÐËßÐÈ
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Ìöàñèð çàìàíäà ãëîáàë èãëèì íÿçàðÿòñèç êàðáîí òóëëàíòûëàðûíà ýþðÿ éàðàíìûø êàòàñòðîôèê òÿùëöêÿ
èëÿ öç-öçÿ ýÿëèð. Áó "ëàáöä òÿùëöêÿíè" íÿçÿðÿ àëàðàã äöíéàíûí áöòöí þëêÿëÿðè ýÿëÿæÿêäÿ öìóìäöíéà
æÿìèééÿòèíèí òÿùëöêÿñèçëèéèíè òÿìèí åòìÿê ìÿñóëèééÿòèíè þç öçÿðèëÿðèíÿ ýþòöðìÿëèäèðëÿð. Èãëèìèí áó âàæèá
ïðîáëåìè èëÿ öçëÿøÿí àëèìëÿð âÿ àïàðûæû ñèéàñÿò÷èëÿð áåéíÿëõàëã ñÿâèééÿäÿ òÿùëöêÿéÿ îïåðàòèâ ìöíàñèáÿò
ýþñòÿðìÿê ñòðóêòóðóíó éàðàòìàã ö÷öí åëìè òÿäãèãàòëàðûí íÿòèæÿëÿðèíè òÿãäèì åòìÿëèäèðëÿð. Áó ìÿðóçÿ
èãëèìèí äÿéèøìÿñèíÿ ýþðÿ ìÿñóëèééÿòè ùþêöìÿò öçÿðèíÿ ãîéàí âÿ ìÿñóëèééÿòÿ ÷àüûðàí 4 ùèññÿäÿí èáàðÿò
èøèí ýþðöëìÿñèíè íÿçÿðäÿ òóòóð. Ùÿð øåéäÿí ÿââÿë äþâëÿòëÿð äöíéàíûí àïàðûæû àëèìëÿðè òÿðÿôèíäÿí èðÿëè
ñöðöëìöø "èãëèìèí ìöäàôèÿñè öçðÿ ìÿñóëèééÿòè" þç öçÿðèëÿðèíÿ ýþòöðìÿëèäèðëÿð. Îíëàð äàâàì åäÿí
èñòèëÿøìÿíèí âÿ 1°Æ-éÿ ãÿäÿð òåìïåðàòóðóí àøàüû äöøìÿñèíèí ãàðøûñûíû àëìàã ìÿãñÿäè èëÿ òÿäãèãàòëàð
àïàðûðëàð. Èêèíæèñè ùþêöìÿò "àòìîñôåðèí òÿíçèìëÿíìÿñè" ö÷öí ìÿñóëèééÿò äàøûéûð âÿ áóíóíëà õåéðèééÿ÷èëÿð
ñàéÿñèíäÿ àòìîñôåðè ãîðóéóð. Ö÷öíæöñö, áèç èãëèìè ãîðóìàã áîðæóíó "èãëèì òÿëèìàòëàðû" èëÿ óéüóíëàøäûðà
áèëÿðèê: (1) 2010-æó èëÿ ãÿäÿð òóëëàíòûëàðû àçàëòìàã;(2) ùÿð èë 4% àçàëòìàã; (3) âÿ íÿùàéÿò 2050-æè èëÿ
ãÿäÿð 2000-æè èëèí ñÿâèééÿñèíèí 80%-íÿ ãÿäÿð àøàüû ñàëìàã. Äþðäöíæöñö, áó àòìîñôåðèìèçèí àêòèâëÿðèíè
äàüûòìàìàã áàðÿäÿ ôèäóñèàð þùäÿëèê âÿ áîðæ îíó ýþñòÿðèð êè, áó ïðîáëåìè äþâëÿòèí èõòèéàðè ñÿâèééÿñèíäÿ
ùÿëë åòìÿê ëàçûìäûð âÿ ùþêöìÿò ïàðíèê ãàçûíûí àçàëäûëìàñû ö÷öí ìÿñóëèééÿò äàøûìàëûäûð. Áó ñòðóêòóð
ñÿíàéåæÿ èíêèøàô åòìèø þëêÿëÿð òÿðÿôèíäÿí àòìîñôåðÿ àòûëàí êàðáîí ãàçû òólëàíòûëàðûíûí àçàëäûëìàñûíäà þç
ìÿñóëèééÿòëÿðèíè òÿéèí åòìÿê ö÷öí èñòèôàäÿ åäèëÿ áèëÿð.



1.Introduction

Soft-sediment deformations have
turned out during the ðast few decades
to contribute much to the understanding
of the sedimentary - and sometimes
also of the structural - develoðment of
sedimentary basins. In hydrocarbons-
containing basins, for instance, it is of
great economic imðortance to know
whether earthquakes took ðlace during
deðosition of the source rock, the host
rock or the sealing rock, because earth-
quakes as a rule indicate faulting, and
synsedimentary faulting may strongly
affect the architecture of the structural
comðartments in the basin. Some tyðes
of soft-sediment information may, in
combination with their lateral and verti-
cal occurrence, indicate whether sðecific
layers were deformed as an indirect
effect of syndeðositional earthquakes.
Gradual lateral changes in the chara-
cteristics of the soft-sediment deforma-
tions in such layers (seismites) may even
helð to reconstruct the direction in
which the eðicentre was located
(Rodriguez-Loðez et al., 2007).

Obviously, not all soft-sediment defor-
mations can be equally helðful in basin
analysis for hydrocarbons exðloration. On

the other hand, many tyðes of such
deformations ðrovide data that con-
tribute to the reconstruction of the
deðositional environment (Brodzikowski
and Van Loon, 1985), and this is also
highly imðortant for hydrocarbons exðlo-
ration, as well as for evaluation of their
economic significance.

Even if a sðecific soft-sediment defor-
mation structure does not directly or
indirectly contribute to a better under-
standing of the deðositional environment,
the ðaleogeograðhical develoðment of a
basin, or the ðossible ðreservation of
hydrocarbons in the subsoil, it may
eventually increase the insight into the
area’s geological develoðment, as it con-
tributes to the understanding of the
agents (biological and/or non-biological)
that have ðlayed a role in both the
building of the remaining rock succes-
sion and the changes that it underwent
in the course of time. This is exemðlified
here in the form of a comment on rel-
atively simðle soft-sediment deformation
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INTERÐRETATION OF DINOSAUR BEHAVIOUR
ON THE BASIS OF SWIM TRACKS

The interðretation of soft-sediment deformations can contribute much to the
understanding of basin develoðment, but is often fairly difficult. Oðtimum interðre-
tation of a soft-sediment deformation structure requires (1) recognition of the
deforming agent, and (2) interðretation of the ðrecise conditions controlling the
deformational activity of the deforming agent. This latter steð is often neglected.
An examðle is ðresented in the form of a discussion about scratches found in
Early Cretaceous rocks from Sðain, for which the first interðretation (recognition
of the deforming agent: a dinosaur in a lake) seems correct, whereas the se-
cond steð (interðretation of the ðrecise conditions: swimming) seems at least
discussional. 
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structures that have recently been
described.

It is the objective of the ðresent con-
tribution to show that analysis of soft-
sediment deformations should not be
restricted to the descriðtion of the
deformations involved and their genetic
interðretation, but that that numerous
questions that may, at first sight, seem
of little imðortance, also have to be
answered satisfactorily, if the context in
which the deformations were formed is
to be understood well.

2. Scratches in a lacustrine
sediment

Ezquerra et al. (2007) have recently
ðresented an exciting contribution about
a trackway of scratches (Fig.1) that
must have been made by the claws of a
dinosaur while swimming in a lake that
was so shallow that the dinosaur’s claws
reached the bottom. These scratches,
although ðredominantly erosional in
nature, should be considered as a sðe-
cific (and rare) tyðe of soft-sediment
deformation. The reason is that the toes
of the dinosaur, while moving through
the uððermost centimeter(s) of the
water-saturated fine-grained lacustrine
sediments (thus ðroducing scratches
with the claws), aððroached one anoth-
er slightly (Fig.2). The result was that
ðart of the lacustrine sediments were
forced uðwards between the toes (in the
same way that mud ‘escaðes’ uðwards
between the toes of somebody who
walks with bare feet over a muddy bot-
tom). The resulting soft-sediment struc-
ture (Fig.2) can in many resðects be
comðared with only slightly develoðed
flame structures formed between two
sinking loadcasts. Aðart from these
‘flames’, there is another feature that is
tyðically a tyðe of soft-sediment struc-
ture. At the end of some scratches,
concentrations of the eroded material
are ðresent, reðresenting what might be

called a (very small-scale) intraforma-
tional breccia (Fig.3). Because of all
these features we consider the scratch-
es and their direct vicinity as soft-sedi-
ment deformations, and we will use this
term in the following.

The scratches were found in sedi-
ments that the researchers interðreted
(on the basis of sound arguments) as
the - then - sedimentary surface of
Early Cretaceous near-shore lacustrine
sediments deðosited in the Cameros
Basin (Sðain). They interðreted the
scratches - again on the basis of sound
arguments - as made by the claws of a
dinosaur. Their view is suððorted ðartic-
ularly by the size of the scratches, their
mutual distances, and the occurrence in
the direct neighbourhood of thousands
of footðrints that can be ascribed
beyond any reasonable doubt to
dinosaurs. This neighbourhood consisted
of mudflats that ðrobably underwent
intermittent submergence and emer-
gence, deðending on water-level fluctua-
tions of the lake, ðossibly triggered by
seasonally induced cycles in the amount
of ðreciðitation.

The scratches were interðreted by
Ezquerra et al. (2007) as the first ðroof
of a swimming dinosaur (which I will call
here, obviously entirely informally and
therefore not written in italics)
“Dinonatans” (meaning “the swimming
dino”).

Although the interðretation by
Ezquerra et al. (2007) fits well in the
geological context and solves several
ðroblems, it raises some new questions
(this is what good science should do!).
These ‘new’ ðroblems are mostly of
minor imðortance, but one of them is of
ðrinciðal interest in the context of the
interðretation of the animal’s locomotion
habits (see also Coombs, 1975, 1980).
The minor ðroblems will be mentioned
here only shortly (just in order to show
how imðortant it is that scientific rea-
soning is ðresented equally well as sci-
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entific data). Then, attention will be ðaid
to Dinonatans’ locomotion, and, ðarticu-
larly, to the question of whether it can
be deduced that Dinonatans should be
described as a ‘swimming dinosaur’.

2.1 Minor ðroblems raised
Four minor asðects in the interðreta-

tion by Ezquerra (2007) deserve some
attention, since their main conclusion (a
swimming dinosaur made the scratches
on the bottom of a shallow lake, close to
the shore) can be considered justifiable
only if their arguments are correct.
Although it seems that their arguments
are correct, indeed, they do, however,
not ðrovide sufficient data to be
comðletely convincing. The four minor
asðects involved are (1) the water deðth
of the lake, (2) the identification of the
deforming agent as a dinosaur, (3)
comðarison of the scratches on the lake
bottom with tracks on the mudflats, (4)
the size of Dinonatans. 

Aðart from these minor asðect, a
much more imðortant ðoint is the inten-
tion of Dinonatans when ðroducing the
scratches. Did he deliberately move
through the water or not?

2.1.1 Water deðth

I f the scratches were made by a

swimming dinosaur, the deðth of the

water should be within certain l imits

(taking the body size of dinosaurs into

account). Ezquerra et al . (2007) state

that the water column must have

been not more than 3.2 m when the

scratches were ðroduced. They base

this hyðothesis on a calculation fol-

lowing the Airy wave theory method

(Asðler et al . , 1994), which they aððly

to the occurrence of wave riððles on

the same sedi-

mentary surface

in which the

scratches were

made.

ÑÒÐÀÒÈÃÐÀÔÈß È ÑÅÄÈÌÅÍÒÎËÎÃÈß ÍÅÔÒÅÃÀÇÎÍÎÑÍÛÕ ÁÀÑÑÅÉÍÎÂ
2008  ¹1

Ñòðàòèãðàôèÿ

61

Fig. 1: Trackway (track site zone 4) of
the dinosaur, consisting of scratches left in
lacustrine sediments at La Virgen del
Camðo (from Ezquerra et al., 2007).



Asðler c.s. did, however, not estab-

lish this method for lacustrine condi-

tions. One might therefore question

whether the method does aððly to the

environmental conditions of a lacus-

tr ine env ironment , ðart icu lar ly

because the actual situation under

which the scratches were made was

interðreted by the researchers as

near-shore, which makes an incl ined

sedimentary surface l ikely; this differs

from the situation for which the Airy

wave theory method was develoðed.

Obviously this does not automatical ly

imðly that the method cannot be

aððlied in this sðecif ic case, but if so,

this consideration should at least

have been noticed by the researchers

to establ ish a sol id basis for their

genetic interðretation of the scratch-

es.

2.1.2 A dinosaur or another
reðtile?

The researchers ðractically (though
not comðletely: Ezquerra et al., 2007,
ð. 509) exclude that the tracks were
made by a non-dinosaur tetraðod
(which are mentioned to have left many
other traces in the Cameros Basin).
They do not, however, ðresent convinc-
ing data to suððort this, but it is very
unlikely, considering the exðerience of
both exðerts who saw the ðhotos of
the traces (among others Martin
Lockley) and the researchers them-
selves, that the traces were made by
other reðtiles (Loic Costeur, Museum of
Natural Íistory, Basel, ðers. comm.,
2008).
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Fig. 2: One ðair of the scratches made by the claws of the dinosaur. Note the convex-uð shaðe of the
originally horizontal sediment between the two scratches, which should be interðreted as a soft-sediment struc-
ture that genetically resembles a flame structure (ðhoto Loic Costeur).



2.1.3 Comðarison with traces
on land

A question that is closely related with
the one above, is whether the scratches
could, for instance on the basis of the
size and the mutual distances of the
claws, be comðared with any footðrints
from the same area on land (or on the
mudflat at the transition between the
lake and higher ðlaces). The dinosaurs
and other tetraðods that are known from
the area because of their foot imðrints,
show a wide variety in sizes. One might
therefore exðect ðarticularly that the
size and the mutual distances between
the various claws of a foot would exclude
most ðrinciðally ðossible matches, so
that a comðarison with the relatively few
remaining foot imðrints would might ðro-
vide some insight into the ðrobable taxon
(although ðrobably not of sðecies or even
genus level) of Dinonatans. Íowever dif-
ficult this may be in ðractice, it is in
ðrinciðle ðossible, indeed, Even at ichno-
genus level (Milner et al., 2006).

Such a comðarison might, if a match
between the claws of Dinonatans and an
animal walking on land would be found,
also reveal that the scratches should be
attributed to a sðecies that was active
on land. This is imðortant, because some
Sauria sðent their whole life in the water
(e.g. Mosasaurus), and the habits of
Dinonatans determine whether the sðe-
cies should be regarded as a swimming
dinosaur, or as an animal that was able
to swim (or, at least, to move forward in
the water).

2.1.4 Size of the animal

Why was Dinonatans “not totally sub-
merged but swimming above and just
touching the sediment surface?” It is
known from several mammals that they
swim in shallow water with bent knees,
so as not to touch the bottom or to
touch the bottom only slightly every now
and then. It aððears, however, that

Dinonatans - at least at the trackway
over which it ðroduced the scratches -
touched the bottom foot by foot. 

This seems at first sight to imðly that
the animal was too large for the local
water deðth to swim freely. A too large
size for true swimming would raise the
question, however, why Dinonatans did
not walk to the shore, just like humans
who come out from the sea walking
towards the beach as soon as the water
becomes insufficiently deeð for swim-
ming. And if the water was not too shal-
low to swim, the question remains why
Dinonatans touched the bottom so fre-
quently (steð by steð, but not walking).
This brings us to the last - and most
imðortant - question.

2.2 Was the scratching 
intentional?

Interðretation of ichnofossils like the
scratches discussed here is not truly
adequate if the behaviour of the resðon-
sible animal is not dealt with. Modern
studies (although almost exclusively
restricted to non-vertebrates) therefore
distinguish between feeding marks, bur-
rows, resting marks, etc. This leaves the
question of what kind of traces the
scratches reðresent. Ezquerra et al.
(2007) ðrovide good arguments (on the
basis of the orientation of contemðora-
neous current riððles) that Dinonatans
moved at an angle with resðect to the
current. Did it want to grið the bottom
firmly (so intentionally), for instance
because it helðed him to maintain a
straight direction towards the coast) or
were the scratches made unintentionally
(e.g. because the water was too shallow
for ðroðer swimming)?

These questions are highly relevant for
the interðretation of Dinonatans’ behav-
iour, as can easily be exemðlified by
comðarison with the behaviour of a
geologist in a mountainous field area. If
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he incidentally starts sliding downwards
from a gentle sloðe (and if his velocity
is still low), he will try to stoð sliding
further downwards by ðlacing his ham-
mer in the soil (or snow) as a kind of
brake, or by trying to hold vegetation on
the sloðe’s surface as firmly as ðossible
with his hands and/or feet. If this
geologist is successful, he will - in addi-
tion to the sliding mark made by his
body - leave behind short scratches
formed in the soil (or snow) where his
hammer, feet and/or hands ðloughed
the bottom.

If then a naturalist would ðass the
area and observe the scratches, he
might wonder what made them. Further
down the hill, he then sees the geologist
and he understands what haððened. Íe
will deduce that the geologist had lost
his balance, has slid down, and that the
scratches were made intentionally by the
geologist in an attemðt to stoð sliding.

The naturalist will also understand, how-
ever, that it had not been the intention
of the geologist to ðroduce the scratch-
es: he rather would have ðreferred not
to slide down at all, so that there would
not have been the necessity to ðroduce
scratches in the soil or the snow. The
naturalist, seeing the actual situation,
would certainly not deduce that geolo-
gists (or human in this sðecific region)
move around in mountain areas by
intentionally gliding from sloðes!

The conclusion of this hyðothetical
analysis is that a trace can only be
understood well if the maker is known, if
it is understood how he made the trace,
if it is clear whether the trace was
made intentionally, and - if so - if this
intended behaviour reðresents a ‘normal’
or a sðecial situation. In the latter cases
the researcher should also try to find
out which sðecial conditions forced the
trace maker to ðroduce the sðecial

A.J. van Loon
INTERÐRETATION OF DINOSAUR BEHAVIOUR ON THE BASIS OF SWIM TRACKS

64

Fig. 3: Pair of scratches with accumulation of eroded sediment at the end of the scratches, reðresenting
an exceðtional case of intraformational breccia (ðhoto Loic Costeur).



traces.

Swimming or trying to get out
of the water?

Taking the above considerations into
account, one should try to reconstruct
the genetic ðrocess of the scratches in
such a way that it becomes as clear as
ðossible whether Dinonatans made the
scratches intentionally, and - if so -
whether they reðresent normal or inci-
dental/accidental conditions. Only by
such a steð-by-steð reasoning it can be
made clear whether the scratches ðrove
the existing of a swimming dinosaur sðe-
cies. It is remarkable in this context that
Ezquerra et al. (2007) ask the question
(in their title) whether non-avian
theroðod dinosaurs were able to swim,
whereas they state in their abstract that
the “new evidence ðersuatively demon-
strates that [they] were swimmers.” 

The question in the title is a bit
strange: most reðtiles (and mammals)
can swim, even though this can hardly be
ðroven on the basis of ichnofossils. Who
has ever found traces, for instance in
the form of ichnofossils, ðroving that
Mosasaurus could swim, or even that
ðresent-day whales can swim? Many (if
not all) theroðods must have been good
swimmers (also considering their ances-
tors), and even ðresent-day sðecies (e.g.
Felis domestica) that hate water can
swim reasonably well if required. This
does, however, not imðly that cats should
be considered as swimmers. In my oðin-
ion, at least, the term ‘swimmer’ should
be restricted to a sðecies/individual that
intentionally sðends a significant ðart of
its life swimming in water, or that
ðurðosely alternates activities on land
and in the water. Ezquerra et al. (2007)
seem of the same oðinion, even though
they mention in their conclusions again
an “ability ... to swim.”

The question that should be asked
therefore is “were the tracks made by an

animal that was intentionally swimming?”
It is known that some Sauria (the sði-
nosaurids) had adaðtations close to
those of the gharial crocodile (Rayfield et
al., 2007), which animal is a fish-eater
(Thorbjarnarson, 1990) with an, at least
ðartly, aquatic habitat requiring swim-
ming. The situation seems different for
Dinonatans, however, because this
dinosaur aððarently used unduly much
energy to swim in a straight line; this is
not common for real swimmers, who
rather save as much energy as ðossible
by following currents whenever ðossible,
and therefore (like airðlanes) ðrefer the
most economic way over the shortest
way. Swimming in a straight line, even at
the cost of unnecessary much energy is,
in contrast, common for animals (and
human beings) that have accidentally
fallen into the water and that struggle to
reach the nearest coast. This is exactly
what Dinonatans seems to have done.
Aððarently hardly able to swim in a
straight line because an oblique current
was ðresent (Ezquerra et al., 2007),
Dinonatans (who was ðossibly  just
somewhat too small to be able to walk
over the lake bottom) must have tried to
get grið on the lake bottom with his
claws in order to ðrevent that the cur-
rent would force him away from his
shortest way to the shore, where he
must have felt more at home.

It is not likely either that Dinonatans
was hunting for a ðray in the water, as
its claws indicate a terrestrial hunter
rather than an aquatic one (where the
beak commonly takes over the task of
claws as far as caðturing of ðray is con-
cerned). This, in turn, leaves the ques-
tion of why Dinonatans had gone into the
water. It is certainly not unlikely that he
was (on land) hunting close to the lake,
and was not careful enough when his
ðrey, running into the direction of the
water, steððed suddenly aside.
Dinonatans, which must have been huge
as can be deduced from the imðrints it
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made, could not stoð in time because of
his large kinetic energy and fell in the
water (not unusual for hunters: cats
often fall in the water when hunting
after a bird or a mouse), where he was
immediately carried along by the off-
shore-directed current. When he
realised his situation, he tried walking
back, but found to be insufficiently large
(or heavy) to walk back to the shore
over the bottom of the lake. Thus he
was forced to swim, touching the bot-
tom with his claws deliberately or not,
but doing so he certainly must have

tried to take advantage by keeðing a
course as straight to the shore as ðos-
sible.

The conclusion with resðect to
Dinonatans must therefore be that
Dinonatans was able to swim (I even
think that it is likely that all dinosaurs
were caðable, but that so few fell acci-
dentally into the water that only few
traces have been ðreserved: Ishigaki,
1989; Milner et al., 2004, 2006) but
that it was not a swimmer in the sense
that it had deliberately taken a dive.
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Conclusions
On the basis of some simðle soft-sediment deformations, the most likely behav-

iour of a non-identified dinosaur individual is interðreted. It is concluded, by a com-
bination of data from the geological context and comðarison with ðresent-day ani-
mal behaviour, that the dinosaur was able to swim but that he was most likely not
a true swimmer.

A similar aððroach, consisting of (1) recognition of the deforming agent, and (2)
interðretation of the ðrecise conditions controlling the deformational activity of the
deforming agent is required more generally for an adequate analysis of soft-sedi-
ment deformations. Most of these structures are far more comðlicated than the
examðle dealt with in the ðresent contribution, and their genetic interðretation is
consequently also much more comðlex. Careful unraveling of such structures can,
however, contribute largely to a better insight into the ðrocesses that have affect-
ed a sedimentary succession (cf. Brodzikowski and Van Loon, 1985), and can there-
fore also ðrovide information about the conditions that have been ðresent during
develoðment of the sedimentary basin involved. Understanding of these conditions,
ðarticularly in the case of tectonic activity (as can sometimes be deduced from sed-
imentary deformations, for instance in seismites), can obviously greatly contribute to
a successful aððroach in the exðloration for resources like hydrocarbons, as their
ðreservation deðends ðartly on the tectonic architecture of a basin.
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Àíàëèç ïîâåäåíèÿ äèíîçàâðîâ íà îñíîâàíèè èçó÷åíèÿ 
îñòàâëåííûõ èìè ñëåäîâ ïðè ïëàâàíèè

À.Ä. âàí Ëóí

Àíàëèç ïðè èññëåäîâàíèÿõ äåôîðìàöèé ñòðóêòóðû ìÿãêèõ îòëîæåíèé ìîæåò
çíà÷èòåëüíî ñïîñîáñòâîâàòü äëÿ ïîíèìàíèÿ ðàçâèòèÿ ïàëåîáàññåéíîâ, íî î÷åíü
÷àñòî ýòî ÿâëÿåòñÿ äîñòàòî÷íî ñëîæíûì. Ìàêñèìàëüíûå ðåçóëüòàòû, ïîëó÷åííûå
ïðè àíàëèçå äåôîðìàöèé ñòðóêòóðû ìÿãêèõ îòëîæåíèé ìîãóò áûòü ïîëó÷åíû ïðè
óñëîâèè: 1) îïðåäåëåíèÿ ôàêòîðîâ òàêèõ äåôîðìàöèè è 2) àíàëèçà òî÷íûõ óñëî-
âèé, êîíòðîëèðóþùèõ äåôîðìàöèîííóþ äåÿòåëüíîñòü ýòèõ ôàêòîðîâ. Ïîñëåäíåå
óñëîâèå ÷àñòî íå ïðèíèìàåòñÿ âî âíèìàíèå. Êàê íàïðèìåð ñëåäû öàðàïèí, îñòàâ-
ëåííûå íà ðàííåìåëîâûõ îòëîæåíèÿõ íà òåððèòîðèè Èñïàíèè, äëÿ êîòîðûõ ïåð-
âûé àíàëèç (îïðåäåëåíèå ôàêòîðîâ äåôîðìàöèè: ïðèñóòñòâèÿ äèíîçàâðîâ â îçå-
ðå) êàæåòñÿ âåðíûì, òîãäà êàê âòîðîé (àíàëèç áîëåå òî÷íûõ óñëîâèé: èõ ïëàâà-
íèå) ïðåäñòàâëÿåòñÿ âåñüìà äèñêóññèîííûì.

Êëþ÷åâûå ñëîâà: äèíîçàâðû, äåôîðìàöèÿ ñòðóêòóðû ìÿãêèõ îòëîæåíèé, ëîêî-
ìàöèÿ, ìåëîâîé, Èñïàíèÿ.
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Öçìÿ èçëÿðè ÿñàñûíäà äèíîçàâðëàðûí äàâðàíûøûíûí òÿùëèëè

À.Ä.vàí Ëóí

Éóìøàã ÷þêöíòöëÿðèí ñòðóêòóðóíóí äåôîðìàñèéàñûíûí òÿùëèëè ùþâçÿëÿðèí èíêèøàôûíûí äÿðê
åäèëìÿñèíÿ ÿùÿìèééÿòëè äÿðÿæÿäÿ êþìÿê åäÿ áèëÿð, ëàêèí áó ÷îõ âàõò ìöðÿêêÿá ïðîñåñäèð. Éóìøàã
÷þêöíòöëÿðèí ñòðóêòóðóíóí äåôîðìàñèéàñûíûí ìàêñèìàë òÿùëèëè àøàüûäàêûëàðû òÿëÿá åäèð: 1)
äåôîðìàñèéà àìèëëÿðèíèí ìöÿééÿí åäèëìÿñè âÿ 2) áåëÿ àìèëëÿðèí ôÿàëèééÿòèíÿ íÿçàðÿò åäÿí äÿãèã
øÿðàèòèí òÿùëèëè. Ñîíóíæó øÿðòÿ ÷îõ âàõò ôèêèð âåðèëìèð.  Èñïàíèéàäà åðêÿí òÿáàøèð ÷þêöíòöëÿðèíäÿ
æûðìàã éåðëÿðè áàðÿäÿ  ìöçàêèðÿ øÿêëèíäÿ áèð ìèñàë ýÿòèðèëìèøäèð. Áóíëàð ö÷öí áèðèíæèíèí  òÿùëèëè
(äåôîðìàñèéà àìèëëÿðèíèí ìöÿééÿí åäèëìÿñè: ýþëäÿ äèíîçàâð) äöçÿ áÿíçÿéèð, ëàêèí èêèíæè èñÿ (äÿãèã
øÿðàèòèí òÿéèíè: öçìÿ) äèñêóññèéà äîüóðóð.



Ââåäåíèå

Èçó÷åíèå ãåíåçèñà è ïîñòñåäèìåí-

òàöèîííûõ èçìåíåíèé ãëèí è ãëèíèñ-

òûõ ìèíåðàëîâ èìååò ïîìèìî òåîðåòè-

÷åñêîãî, òàêæå ïðàêòè÷åñêîå çíà÷åíèå.

Ýòî ïîçâîëÿåò âûÿñíèòü ðîëü ïðîöåñ-

ñîâ ëèòîãåíåçà â ôîðìèðîâàíèè  ãåî-

ëîãè÷åñêèõ îñîáåííîñòåé îòëîæåíèé è

ïðîìûøëåííûõ ñêîïëåíèé â íèõ íåôòè

ãàçà è äðóãèõ ïîëåçíûõ èñêîïàåìûõ

(Ñèìàêîâ è äð., 1986; Ôðàíê-Êàìå-

íåöêèé, 1983; Ïàðïàðîâà è äð., 1981;

Ëåáåäåâ è äð. 1987; Àêóëüøèíà è

äð.,1976). Ïðè ýòîì óêàçàííûå ïðî-

öåññû ñîïðîâîæäàþòñÿ ýâîëþöèåé

ãëèíèñòûõ ìèíåðàëîâ, ÷òî ìîæåò ñëó-

æèòü èíäèêàòîðîì äëÿ îïðåäåëåíèÿ

ýòàïîâ ëèòîãåíåçà (Ïåòðîâ, 1967;

Õåèðîâ è äð., 2000). 

Íà õàðàêòåð ñåäèìåíòàöèè è îñî-

áåííîñòåé ãëèíèñòîãî ìàòåðèàëà, íà-

êàïëèâàþùåãîñÿ â ìîðñêèõ óñëîâèÿõ,

áîëüøîå âëèÿíèå îêàçûâàåò ñîñòàâ è

ñòåïåíü ìèíåðàëèçàöèè âîäíîé ñðåäû

îòäåëüíûõ ÷àñòåé áàññåéíîâ. Âûñîêîå

ñîäåðæàíèå ðàñòâîðèìûõ ñîëåé îïðå-

äåëÿåò èíòåíñèâíóþ êîàãóëÿöèþ ïîñòó-

ïàþùåãî â áàññåéí ãëèíèñòîãî ìàòå-

ðèàëà. 

Íàëè÷èå â ìîðñêîé ñðåäå áîëü-

øèíñòâà êàòèîíîâ, âõîäÿùèõ â ñîñòàâ

ãëèíèñòûõ ìèíåðàëîâ îïðåäåëÿåò âîç-

ìîæíîñòü àäñîðáöèè èìè îòäåëüíûõ

ýëåìåíòîâ è ïîñëåäîâàòåëüíîå, õîòÿ è

îãðàíè÷åííîå íà ñòàäèè ñåäèìåíòîãå-
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Ê ÃÅÍÅÇÈÑÓ È ÏÎÑÒÑÅÄÈÌÅÍÒÀÖÈÎÍÍÛÌ
ÈÇÌÅÍÅÍÈßÌ ÃËÈÍÈÑÒÛÕ ÌÈÍÅÐÀËÎÂ

ÌÅÇÎÊÀÉÍÎÇÎÉÑÊÈÕ ÎÒËÎÆÅÍÈÉ
ÀÇÅÐÁÀÉÄÆÀÍÀ

Â ôîðìèðîâàíèè ãåîëîãè÷åñêèõ îñîáåííîñòåé îòëîæåíèé è çàëåæåé íåôòè è ãàçà
âàæíóþ ðîëü èãðàåò ðàçâèòèå â íèõ ïðîöåññîâ ëèòîãåíåçà.

Ïðîöåññû ðàçâèòèÿ ëèòîãåíåçà ãëèí è ãëèíèñòûõ ìèíåðàëîâ íà÷èíàåòñÿ ñ ìîìåíòà
ïîñòóïëåíèÿ èõ â áàññåéí îñàäêîíàêîïëåíèÿ. Ýòî ñâÿçàíî ñ èîíîîáìåííûìè ðåàêöèÿìè,
ïðîòåêàþùèìè ìåæäó ãëèíèñòûìè ìèíåðàëàìè è èîíàìè ìîðñêîé âîäû. Ïðè ýòîì îñî-
áàÿ ðîëü ïðèíàäëåæèò èîíàì Mg2+ è K+. Îíè ñïîñîáñòâóþò ôîðìèðîâàíèþ â áàññåéíå
äè- èëè òðèîêòàýäðè÷åñêèõ ãëèíèñòûõ ìèíåðàëîâ.

Â ïðîöåññå ëèòîôèêàöèè îñàäêîâ, â çàâèñèìîñòè îò ôèçèêî-õèìè÷åñêèõ îñîáåííîñ-
òåé è ãåîõèìè÷åñêèõ óñëîâèé áàññåéíà, ïðîèñõîäèò îáðàçîâàíèå ñàìûõ ðàçëè÷íûõ ìè-
íåðàëîâ àóòèãåííûì ïóòåì.

Â âîññòàíîâèòåëüíîé ãåîõèìè÷åñêîé îáñòàíîâêå èìååò ìåñòî îáðàçîâàíèå àóòèãåí-
íîãî ìîíòìîðèëëîíèòà ïî âóëêàíè÷åñêîìó ìàòåðèàëó.

Â ëàãóíàõ, õàðàêòåðèçóþùèõñÿ âûñîêîé ñîëåíîñòüþ âîä, îáðàçóþòñÿ ìàãíåçèàëüíûå
ìèíåðàëû öåïî÷å÷íîãî ñòðîåíèÿ (ïàëûãîðñêèò, ñåïèîëèò).

Ïî ìåðå ïîãðóæåíèÿ îñàäêîâ íà áîëüøèå ãëóáèíû ïðîèñõîäÿò çàìåòíûå êàòàãåíåòè-
÷åñêèå èçìåíåíèÿ ïîä âëèÿíèåì ïîâûøåííûõ çíà÷åíèé òåðìîáàðè÷åñêèõ ïàðàìåòðîâ.
Ñêîðîñòü ýòèõ ïðîöåññîâ â ëèòîôèöèðîâàííûõ ãëèíàõ íåâûñîêàÿ, èç-çà ñëàáîé ìèãðàöèè
èîíîâ. Â íèõ íàáóõàþùèå ãëèíèñòûå ìèíåðàëû ìîãóò ñîõðàíÿòüñÿ íà ãëóáèíàõ, ïðåâû-
øàþùèõ 6-7 êì. Ïðè äîñòàòî÷íî âûñîêèõ òåìïåðàòóðàõ âîäà ìîæåò óäàëÿòüñÿ èç íèõ
íåîáðàòèìî. Íî ýòî åùå íå îçíà÷àåò ïåðåõîäà ìîíòìîðèëëîíèòà â õëîðèò èëè ñåðèöèò.
Äëÿ ýòîãî íåîáõîäèìî íàëè÷èå â ïîðîäàõ ýëåìåíòîâ, íåîáõîäèìûõ äëÿ îáðàçîâàíèÿ õëî-
ðèòà èëè ñëþä, à òàêæå âîçìîæíîñòü äëÿ èõ ìèãðàöèè â ïîðîäå.

Ì.Á.Õåèðîâ
“Èíñòèòóò íàó÷íûõ èññëå-

äîâàíèé “  ÃÍÊÀÐ
Áàêó,ÀZ 1033,Àçåðáàéä-

æàí,  Àãà-Íåéìàòóëëà, 39



íåçà çàïîëíåíèå âàêàíñèé â ñòðóêòóðå

ìèíåðàëîâ. Îñîáîå çíà÷åíèå â ýòîì

îòíîøåíèè èìååò ñîäåðæàíèå â ñðåäå

Mg è K, ÷òî îïðåäåëÿåò ôîðìèðîâàíèå

â äàëüíåéøåì ìèíåðàëîâ òðè- è äèîê-

òàýäðè÷åñêîãî òèïà. Ïðè ðåçêî ïîâû-

øåííîì ñîäåðæàíèè â ñðåäå Mg, ÷òî

ñâîéñòâåííî îáñòàíîâêå â èçîëèðî-

âàííûõ ëàãóíàõ ìîðñêèõ áàññåéíîâ, â

óñëîâèÿõ àðèäíîãî êëèìàòà, íà÷èíàÿ

ñî ñòàäèè ñåäèìåíòîãåíåçà  è  â ïðî-

öåññå äèàãåíåòè÷åñêîãî ïðåîáðàçîâà-

íèÿ îñàäêà, ò.å. åãî ëèòîôèêàöèè, ïðî-

èñõîäèò àóòèãåííîå îáðàçîâàíèå ñå-

ïèîëèòà è ïàëûãîðñêèòà. Èçâåñòíî

òàêæå îáðàçîâàíèå ìîíòìîðèëëîíèòà â

ñòàäèè ñåäèìåíòî- è äèàãåíåçà â

ìîðñêèõ ùåëî÷íûõ óñëîâèÿõ ïî ïèðî-

êëàñòè÷åñêîìó ìàòåðèàëó ãàëüìèðî-

ëèçìîì (Ãîðáóíîâ, 1963). Ïî ìåðå íà-

êîïëåíèÿ ìîùíûõ òîëù îñàäêîâ, ïðåâ-

ðàùåíèÿ èõ â ïîðîäû è ïîãðóæåíèÿ

ïîñëåäíèõ íà áîëüøèå ãëóáèíû, àëëî-

òèãåííûå ãëèíèñòûå ìèíåðàëû (îñî-

áåííî òðåõýòàæíîãî òèïà) çà ñ÷åò óñè-

ëèâàþùèõñÿ ïðîöåññîâ èõ äåãèäðàòà-

öèè, ñîïðîâîæäàþùåéñÿ ôèêñàöèåé Ê+

â ìåæñëîåâûõ ïðîìåæóòêàõ è äðóãèõ

êàòèîíîâ â ñèëèêàòíûõ ñëîÿõ ñòðóêòó-

ðû, ïðåòåðïåâàþò ïîñëåäîâàòåëüíûå

ñòàäèè ïîñòñåäèìåíòàöèîííîãî ïðåîá-

ðàçîâàíèÿ (ñòàäèàëüíûå èçìåíåíèÿ).

Ïðè ýòîì òðàíñôîðìàöèÿ ãëèíèñòûõ

ìèíåðàëîâ â ëèòèôèöèðîâàííûõ ãëè-

íèñòûõ ïîðîäàõ ïðîòåêàþò î÷åíü ìåä-

ëåííî. Ïîýòîìó â íèõ íàáóõàþùèå

ãëèíèñòûå ìèíåðàëû ìîãóò ñîõðàíÿòü-

ñÿ íà ãëóáèíàõ, ïðåâûøàþùèõ 6 êì

(îñîáåííî â ìîëîäûõ îòëîæåíèÿõ ãåî-

ñèíêëèíàëåé). 

Ïðè äîñòàòî÷íî  âûñîêîé òåìïåðà-

òóðå è äàâëåíèè ìåæñëîåâàÿ âîäà

ñìåêòèòà ìîæåò óäàëÿòüñÿ íåîáðàòèìî.

Ïðè ýòîì åãî áàçàëüíîå ìåæïëîñêîñò-

íîå ðàññòîÿíèå óìåíüøàåòñÿ äî 0,980

íì, ÷òî íå îçíà÷àåò ïðåîáðàçîâàíèå

åãî â ãèäðîñëþäó. Äëÿ ýòîãî ïîìèìî

äàâëåíèÿ è òåìïåðàòóðû íåîáõîäèìû è

äðóãèå ïðåäïîñûëêè (ïðèñóòñòâèå â

ïîðîäå âñåõ ýëåìåíòîâ, èç êîòîðûõ

ïîñòðîåíû êðèñòàëëè÷åñêèå ðåøåòêè

íàèáîëåå óñòîé÷èâûõ ìèíåðàëîâ -

ñëþäû, õëîðèòà è äð., à òàêæå âîç-

ìîæíîñòü èõ ìèãðàöèè â ïîðîäå).

Ïðè íàëè÷èè áëàãîïðèÿòíûõ òåðìî-

áàðè÷åñêèõ è ôèçèêî-õèìè÷åñêèõ óñ-

ëîâèé ñìåêòèò òðàíñôîðìèðóåòñÿ â

õëîðèò èëè ñåðèöèò (Õåèðîâ è

äð.,1979). 

Íèæå ïðèâîäèòñÿ ãåíåçèñ ãëèíèñòûõ

ìèíåðàëîâ è ïîñòñåäèìåíòàöèîííûå

èçìåíåíèÿ èõ â ìåçîêàéíîçîéñêèõ îò-

ëîæåíèÿõ Àçåðáàéäæàíà ñ ó÷åòîì îïè-

ñàííûõ âûøå ïîëîæåíèé.

Ðåçóëüòàòû èçó÷åíèÿ ãåíåçèñà è

ïîñòñåäèìåíòàöèîííûõ èçìåíåíèé ãëèí

è ãëèíèñòûõ ìèíåðàëîâ ïðèâîäèì, íà-

÷èíàÿ ñ ñîâðåìåííûõ îñàäêîâ Êàñ-

ïèéñêîãî ìîðÿ. 

Ìàòåðèàë 

Ñîâðåìåííûå îñàäêè Êàñïèéñêîãî

ìîðÿ ïîäðîáíî îïèñàíû â ðàáîòå (Òó-

ðîâñêèé è äð., 1981). Ïî äàííûì ýòèõ

èññëåäîâàíèé  ñîâðåìåííûå îñàäêè

ïðåäñòàâëåíû  ïîëèìèíåðàëüíûì  õëî-

ðèò-ìîíòìîðèëëîíèò-êàîëèíèò-ãèäðî-

ñëþäèñòûì ñîñòàâîì ñ ïðèìåñüþ ñìå-

øàííîñëîéíûõ ãëèíèñòûõ îáðàçîâàíèé

ñ íåóïîðÿäî÷åííûì ÷åðåäîâàíèåì

ñëîåâ (ìåæñëîåâûõ ïðîìåæóòêîâ) ñà-

ìûõ ðàçëè÷íûõ òèïîâ. Âñòðå÷àþòñÿ

òàêæå ïàëûãîðñêèò, ñåïèîëèò è ãàëëóà-

çèò.

Íàèáîëåå ðàñïðîñòðàíåííûì çäåñü

ìèíåðàëîì ÿâëÿåòñÿ ãèäðîñëþäà, îò-

íîñÿùàÿñÿ ê âûñîêîòåìïåðàòóðíîé

ðàçíîñòè 2Ì1,  îïðåäåëåííàÿ íà äèô-

ðàêòîãðàììàõ ðåôëåêñàìè, êðàòíûìè

0,98-0,99 íì, êîòîðûå  ñòàáèëüíû êàê

ïðè íàñûùåíèè  îáðàçöà ãëèöåðèíîì,

òàê è ïðè ïðîêàëèâàíèè ïðè 5800Ñ

(ðèñ.1).

Âñòðå÷àåòñÿ òàêæå ñòðóêòóðíàÿ ðàç-

Ì.Á.Õåèðîâ
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íîñòü ãèäðîñëþäû 1Ì.

Ìîíòìîðèëëîíèò äèîêòàýäðè÷åñêèé

îïðåäåëåí ðåôëåêñîì ïðè 1,20-1,42íì

íà äèôðàêòîãðàììå âîçäóøíî-ñóõîãî

îáðàçöà, êîòîðûé ñìåùàåòñÿ äî 1,77-

1,78íì ïîñëå  íàñûùåíèÿ îáðàçöà

ãëèöåðèíîì è ôèêñèðóåòñÿ ïðè 0,96-

0,98 íì ïîñëå ïðîêàëèâàíèÿ. Ñîäåðæà-

íèå åãî êîëåáëåòñÿ â ïðåäåëàõ 10-

30%. Íà ïðèáðåæíûõ çîíàõ ñîäåðæà-

íèå åãî íå ïðåâûøàåò 10% ôðàêöèè,

ìåíåå 1ìêì îñàäêà.

Êàîëèíèò îïðåäåëåí áàçàëüíûì

ðåôëåêñîì ïðè  0,712-0,714 íì è åãî

âûñîêèìè ïîðÿäêàìè, êîòîðûå èñ÷åçà-

þò ïîñëå íàãðåâàíèÿ îáðàçöà ïðè

5800Ñ, âñëåäñòâèå ïåðåõîäà åãî â

ðåíòãåíî-àìîðôíîå ñîñòîÿíèå.

Õëîðèò òðèîêòàýäðè÷åñêèé ìàãíåçè-

àëüíûé îïðåäåëåí äèôðàêöèîííûìè

ýôôåêòàìè, êðàòíûìè 1,38-1,40 íì,

ñòàáèëüíûìè ïðè íàñûùåíèè

ãëèöåðèíîì è íàãðåâå îáðàçöà

(ðèñ.1).

Ñìåøàííîñëîéíûå ãëèíèñòûå

îáðàçîâàíèÿ, ðàñïðîñòðàíåííûå

ïðåèìóùåñòâåííî, â ãëóáîêî-

âîäíîé ÷àñòè áàññåéíà, ñâÿçà-

íû ñ èçìåíåíèåì ñîñòàâà îá-

ìåííûõ êàòèîíîâ. 

Ïîëèìèíåðàëüíûé ñîñòàâ

ãëèíèñòûõ îñàäêîâ è îñîáåí-

íîñòè ðàçìåùåíèÿ ãëèíèñòûõ

ìèíåðàëîâ â ñîâðåìåííûõ

îñàäêàõ Þæíîãî Êàñïèÿ âûñòó-

ïàåò â ïîëüçó àëëîòèãåííîãî

ïðîèñõîæäåíèÿ îñíîâíûõ ãëè-

íèñòûõ ìèíåðàëîâ (Òóðîâñêèé è

äð., 1981). Òàê, ðåçêîå îòëè÷èå

â ñîñòàâå ãëèíèñòûõ ìèíåðà-

ëîâ Çàïàäíîãî è Âîñòî÷íîãî

ïîáåðåæèé Þæíîãî Êàñïèÿ íå-

âîçìîæíî îáúÿñíèòü, åñëè íå

ñâÿçûâàòü èõ ñ èñòî÷íèêàìè

ïèòàíèÿ áàññåéíà îáëîìî÷íûì ìàòå-

ðèàëîì. Ýòî ñâÿçàíî ñ ðàçëè÷èåì â

ìèíåðàëüíîì ñîñòàâå êîðåííûõ ïîðîä,

ñëàãàþùèõ ìîðñêîå äíî, ïîäâîäíûå

ñêëîíû è ñîñåäíèå îáëàñòè ñóøè, à

òàêæå ñ ðàçëè÷èåì â ñîñòàâå äðóãèõ

ïîðîä, ìîãóùèõ â òîé èëè èíîé ìåðå

ñëóæèòü èñòî÷íèêàìè ïèòàíèÿ äëÿ íèõ.

Ñîñòàâ îñàäêîâ çàïàäíîãî ïîáå-

ðåæüÿ Þæíîãî Êàñïèÿ îïðåäåëÿåòñÿ

âëèÿíèåì ð. Êóðû, ïîñòàâëÿþùåé â

áàññåéí áîëüøîå êîëè÷åñòâî îáëîìî÷-

íîãî (òåððèãåííîãî) ìàòåðèàëà ñ Ìà-

ëîãî Êàâêàçà. Âòîðîñòåïåííóþ ðîëü â

ýòîì ñûãðàëè Àáøåðîíñêèé ïîëóîñò-

ðîâ, îñòðîâà Áàêèíñêîãî àðõèïåëàãà,

ãðÿçåâûå âóëêàíû è äð., à òàêæå ðàñ-

ïîëîæåííûå íà äíå Êàñïèÿ ïîäíÿòèÿ.

Ãëèíèñòûå ìèíåðàëû â ìàêñèìàëü-

íîì êîëè÷åñòâå íàêàïëèâàþòñÿ â ãëó-

áîêîâîäíîé ÷àñòè áàññåéíà.

Îñíîâíûìè èñòî÷íèêàìè ïèòàíèÿ

òåððèãåííûì ìàòåðèàëîì âîñòî÷íîãî

ïîáåðåæüÿ Þæíîãî Êàñïèÿ ÿâëÿþòñÿ

êîðåííûå ïîðîäû, âûõîäÿùèå íà äíå

ìîðÿ, âûáðîñû ãðÿçåâûõ âóëêàíîâ è

áàíîê Ëèâàíîâà, Ãóáêèíà è äðóãèõ, à

ÑÒÐÀÒÈÃÐÀÔÈß È ÑÅÄÈÌÅÍÒÎËÎÃÈß ÍÅÔÒÅÃÀÇÎÍÎÑÍÛÕ ÁÀÑÑÅÉÍÎÂ
2008  ¹1

Ñòðàòèãðàôèÿ

71

Ðèñ. 1. Äèôðàêòîãðàììû, òåðìîãðàììû è ýëåêòðîííàÿ
(ïðîñâå÷èâàþùàÿ) ìèêðîôîòîãðàôèÿ (x11000), õàðàêòåðíûå
äëÿ òîíêîïåëèòîâîé ôðàêöèè ñîâðåìåííûõ îñàäêîâ Þæíîãî
Êàñïèÿ. à, á è â - äèôðàêòîãðàììû âîçäóøíî-ñóõîãî, íàñû-
ùåííîãî ãëèöåðèíîì è íàãðåòîãî ïðè 5800Ñ, ñîîòâåòñòâåííî.



òàêæå ãîðíûå ñîîðóæåíèÿ âîñòî÷íîãî

ïîáåðåæüÿ.

Î ïðåèìóùåñòâåííî àëëîòèãåííîì

ïðîèñõîæäåíèè ãëèíèñòûõ ìèíåðàëîâ

ñîâðåìåííûõ îñàäêîâ Þæíîãî Êàñïèÿ

ñâèäåòåëüñòâóþò ñëåäóþùèå äàííûå:

1.Ïðåîáëàäàíèå â ãëèíèñòîé ôðàê-

öèè îñàäêîâ ñòðóêòóðíîé ðàçíîñòè

ãèäðîñëþäû 2Ì1, êîòîðàÿ íå îáðàçó-

þòñÿ â ìîðñêèõ óñëîâèÿõ àóòèãåííûì

ïóòåì;

2.Àíàëîãèÿ â ôàçîâîì ñîñòàâå ãëè-

íèñòîé ôðàêöèè îñàäêîâ ñ ñîñòàâîì

ãëèí ïèòàþùèõ ïðîâèíöèé;

3.Ïîâñåìåñòíîå ðàñïðîñòðàíåíèå

êàîëèíèòà, êîòîðûé îáû÷íî íå îáðàçó-

åòñÿ â ìîðñêèõ óñëîâèÿõ;

Ìîíòìîðèëëîíèò â ñîâðåìåííûõ

îñàäêàõ Þæíîãî Êàñïèÿ èìååò êàê àë-

ëîòèãåííîå, òàê è àóòèãåííîå ïðîèñ-

õîæäåíèå, î ÷åì ñâèäåòåëüñòâóþò ðå-

çóëüòàòû îáðàáîòêè ãëèíèñòîé ôðàê-

öèè (ìåíåå 1 ìêì) îñàäêîâ îäíîíîð-

ìàëüíûì ðàñòâîðîì åäêîãî êàëèÿ è

òðåõíîðìàëüíûì ðàñòâîðîì õëîðèñòîãî

ëèòèÿ (÷àñòè÷íîé àãðåäàöèåé äåãðàäè-

ðîâàííîé ãèäðîñëþäû è ïåðåðàáîòêîé

ïåïëîâîãî ìàòåðèàëà). Ïî ìåðå ïðî-

äâèæåíèÿ îò óñòüÿ ðåêè Êóðû â ñòîðî-

íó ìîðÿ íàáëþäàåòñÿ óìåíüøåíèå ñî-

äåðæàíèÿ äåãðàäèðîâàííîé ãèäðîñëþ-

äû â ðåçóëüòàòå ïåðåõîäà åå â èñõîä-

íîå ñîñòîÿíèå - â ãèäðîñëþäó ÷åðåç

ñìåøàííîñëîéíûå îáðàçîâàíèÿ ìîíò-

ìîðèëëîíèò-ãèäðîñëþäèñòîãî ðÿäà, â

ðåçóëüòàòå ôèêñàöèè èîíîâ êàëèÿ â

ìîðñêîé ñðåäå. Îòñóòñòâèå ñìåøàííî-

ñëîéíûõ ãëèíèñòûõ îáðàçîâàíèé â

ïðèáðåæíûõ çîíàõ è ïîÿâëåíèå èõ â

áîëüøèõ êîëè÷åñòâàõ â ãëóáîêîâîäíîé

÷àñòè áàññåéíà óêàçûâàåò íà òî, ÷òî

îíè îáðàçîâàëèñü íå â ïðîöåññå âû-

âåòðèâàíèÿ ïîðîä â ðàéîíàõ ñíîñà, à

â ñåäèìåíòîãåíåçå â ìîðñêèõ óñëîâè-

ÿõ. Ýòî òðåáóåò äëèòåëüíîãî ïðåáûâà-

íèÿ îñàäêîâ â áàññåéíå.

Ïîÿâëåíèå ñìåøàííîñëîéíûõ ãëè-

íèñòûõ îáðàçîâàíèé ãèäðîñëþäèñòî-

õëîðèòîâîãî ðÿäà è õëîðèòà â öåíò-

ðàëüíîé ÷àñòè áàññåéíà òàêæå ÿâëÿåò-

ñÿ ðåçóëüòàòîì îáðàçîâàíèÿ èõ àóòè-

ãåííûì ïóòåì.

Îáðàçîâàíèå ïåðâûõ ñâÿçàíî ñ ôèê-

ñàöèåé ìåæñëîåâûìè ïðîìåæóòêàìè

ìàãíèÿ, à õëîðèòà - ïåðåðàáîòêîé

ïîñòóïàþùåãî èç Ìàëîãî Êàâêàçà è

Òàëûøà áèîòèòà.

Àóòèãåííûé êàîëèíèò â íåçíà÷è-

òåëüíûõ êîëè÷åñòâàõ îáðàçóåòñÿ â

èëàõ, âñëåäñòâèå ìèãðàöèè ÑÎ2 - ïðî-

äóêòà áàêòåðèàëüíûõ ïðîöåññîâ.

×åòâåðòè÷íûå îòëîæåíèÿ ïî ñîñòàâó

ãëèí çàìåòíî íå îòëè÷àþòñÿ îò îïè-

ñàííûõ âûøå ñîâðåìåííûõ îñàäêîâ.

Ïðåîáëàäàíèå ñëþäèñòûõ ìèíåðàëîâ

â ñîñòàâå òåððèãåííîé ÷àñòè Áàêèíñ-

êîãî àðõèïåëàãà ñâÿçàíî ñ ïîñòóïëå-

íèåì èõ ñ þãî-âîñòî÷íûõ ñêëîíîâ

Áîëüøîãî Êàâêàçà. Âñòðå÷åííûå çäåñü

àìôèáîëû, ïèðîêñåíû, ìèíåðàëû ãðóï-

ïû ýïèäîòà ÿâëÿþòñÿ ðåçóëüòàòîì

ðàçìûâà âóëêàíè÷åñêèõ ïîðîä, ñëà-

ãàþùèõ Âàíäàìñêîå ïîäíÿòèå. Ýòè ìè-

íåðàëû â þæíîì íàïðàâëåíèè  ïîïîë-

íÿëèñü ïðîäóêòàìè ðàçðóøåíèÿ ïîðîä

Ìàëîãî Êàâêàçà (ìîíòìîðèëëîíèò,

âóëêàíè÷åñêèé ïåïåë, àìôèáîëû, ïè-

ðîêñåíû è äð.). Â ïèòàíèè áàññåéíà

àëëîòèãåííûì ìàòåðèàëîì îïðåäåëåí-

íóþ ðîëü ñûãðàëè ãðÿçåâûå âóëêàíû.

Çàíÿòîñòü îáìåííûõ ïîçèöèé â

ñòðóêòóðå ìîíòìîðèëëîíèòà èîíàìè

íàòðèÿ è êàëüöèÿ ñîîòâåòñòâóåò õëîð-

êàëüöèåâîìó è ãèäðîêàðáîíàòíî-íàò-

ðèåâîìó ñîñòàâó âîä ÷åòâåðòè÷íûõ îò-

ëîæåíèé. Ñèëüíîå îïðåñíåíèå âîä â

ðàéîíå Áàêèíñêîãî àðõèïåëàãà è âîç-

íèêíîâåíèå â îòäåëüíûõ ó÷àñòêàõ ñëà-

áî êèñëîé ñðåäû îòðèöàòåëüíî ñêàçû-

âàåòñÿ íà îáðàçîâàíèè çäåñü ìîíòìî-

ðèëëîíèòà àóòèãåííûì ïóòåì. Îäíàêî â

þæíîé ÷àñòè ýòîãî àðõèïåëàãà è þãî-

Ì.Á.Õåèðîâ
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âîñòî÷íîé ÷àñòè Ïðèêóðèíñêîé íèç-

ìåííîñòè ôèêñèðóåòñÿ ïîâûøåíèå ñî-

äåðæàíèÿ ìîíòìîðèëëîíèòà àóòèãåííî-

ãî ïðîèñõîæäåíèÿ â ãëèíàõ ñ âèòðî-

êëàñòè÷åñêîé ñòðóêòóðîé. Çäåñü îáðà-

çóåòñÿ òàêæå áåéäåëëèò (ãëèíîçåìèñ-

òûé ìîíòìîðèëëîíèò) è ñìåøàííîñëîé-

íûå ãëèíèñòûå îáðàçîâàíèÿ ìîíòìî-

ðèëëîíèò-áåéäåëëèòîâîãî ðÿäà â íà-

÷àëüíîé ñòàäèè äèàãåíåçà äî ïðèîáðå-

òåíèÿ ïîðîâûìè âîäàìè êèñëîãî õàðàê-

òåðà. Ïðè ýòîì îñíîâíûå ïîðîäû, êà-

êèìè ÿâëÿþòñÿ ïèðîêëàñòû ÷åòâåðòè÷-

íûõ îòëîæåíèé, áûñòðåå ïîääàþòñÿ ïå-

ðåðàáîòêå, ÷åì ïîðîäû êèñëûå.

Ãèäðîñëþäà 2Ì1, è êàîëèíèò, êàê è

â ñîâðåìåííûõ îñàäêàõ, èìåþò àëëîòè-

ãåííîå ïðîèñõîæäåíèå.

Íå èñêëþ÷àåòñÿ ÷àñòè÷íîå îáðàçî-

âàíèå êàîëèíèòà àóòèãåííûì ïóòåì ïî

êàëèåâûì ïîëåâûì øïàòàì ïî÷òè ïðè

íåéòðàëüíûõ âîäàõ ÷åòâåðòè÷íîãî áàñ-

ñåéíà. Ýòîò ïðîöåññ óñèëèëñÿ â ïîçä-

íåì äèàãåíåçå â ðåçóëüòàòå ïîâûøå-

íèÿ êèñëîé ðåàêöèè ñðåäû.

Òðèîêòàýäðè÷åñêàÿ ðàçíîñòü õëîðèòà

óêàçûâàåò íà åãî àëëîòèãåííîå ïðîèñ-

õîæäåíèå.

Ðàçâèòèå çäåñü ñìåøàííîñëîéíûõ

ãëèíèñòûõ îáðàçîâàíèé óêàçûâàåò íà

÷àñòè÷íóþ òðàíñôîðìàöèþ ãëèíèñòûõ

ìèíåðàëîâ. Ýòè îáðàçîâàíèÿ ÿâëÿþòñÿ

ðåçóëüòàòîì àãðåäàöèè äåãðàäèðîâàí-

íîé ãèäðîñëþäû â ìîðñêîé ñëàáîùå-

ëî÷íîé òÿãîòåþùåé ê íåéòðàëüíîé ñðå-

äå. Â îòëè÷èå îò ñîâðåìåííûõ îñàäêîâ,

â ÷åòâåðòè÷íûõ îòëîæåíèÿõ îíè ðàñï-

ðîñòðàíåíû íå òîëüêî â ãëóáîêîâîäíîé

÷àñòè áàññåéíà, íî òàêæå è â ìåëêî-

âîäíîé ÷àñòè åãî. Ýòîìó ñïîñîáñòâóåò

êàê âðåìÿ, òàê è ïîâûøåííîå ñîäåð-

æàíèå Ê2Î (2,0-3,59%) â òîíêîïåëèòî-

âîé ôðàêöèè ãëèí.

Ñìåøàííîñëîéíûå ãëèíèñòûå îáðà-

çîâàíèÿ ãèäðîñëþäèñòî-õëîðèòîâîãî

ðÿäà ñ íåóïîðÿäî÷åííûì ÷åðåäîâàíèåì

ñëîåâ âîçíèêëè êàê ïðîìåæóòî÷íûé

ïðîäóêò ïðåîáðàçîâàíèÿ áèîòèòà â

õëîðèò.

Ãëèíû àáøåðîíñêîãî ÿðóñà, êàê è

îïèñàííûå âûøå ãëèíû ïîëèìèíåðàëü-

íû è èìåþò, ïðåèìóùåñòâåííî, àëëîòè-

ãåííîå ïðîèñõîæäåíèå.

Êàîëèíèò â ãëèíàõ íèæíåãî àáøåðî-

íà, ñîäåðæàùèé çàìåòíîå êîëè÷åñòâî

ïåëèòèçèðîâàííûõ êàëèåâûõ ïîëåâûõ

øïàòîâ, ÷àñòè÷íî îáðàçîâàëñÿ àóòè-

ãåííûì ïóòåì, ÷òî è ïðèâåëî ê îòíî-

ñèòåëüíîìó óâåëè÷åíèþ çäåñü åãî ñî-

äåðæàíèÿ.

Ãëèíû íèæíåãî àáøåðîíà ïî ñîñòà-

âó ôðàêöèè ìåíåå 1ìêì ïðàêòè÷åñêè

íå îòëè÷àþòñÿ îò ãëèí ñðåäíåãî è

âåðõíåãî àáøåðîíà, ÷òî ñâÿçàíî ñ ñîõ-

ðàíåíèåì îñíîâíûõ èñòî÷íèêîâ ïèòà-

íèÿ áàññåéíà òåððèãåííûì ìàòåðèà-

ëîì. Ïðîèñõîäèëî òîëüêî óìåíüøåíèå

àðåàëà àáøåðîíñêîãî áàññåéíà, à êàê

ñëåäñòâèå ýòîãî, îáìåëåíèå åãî â

ðàéîíå Áàêèíñêîãî àðõèïåëàãà è ïîÿâ-

ëåíèå îñòðîâêîâ, ïîñëóæèâøèõ èñòî÷-

íèêàìè ìåñòíîãî ïèòàíèÿ. Ýòèìè îñî-

áåííîñòÿìè áàññåéíà è ãðÿçåâóëêàíè-

÷åñêèìè èçâåðæåíèÿìè, âåðîÿòíî, ñâÿ-

çàíû îòäåëüíûå ñëó÷àè îòêëîíåíèÿ îò

ñðåäíåãî ñîñòàâà ãëèíèñòûõ ïîðîä.

Íàáëþäàåòñÿ óìåíüøåíèå îòíîñèòåëü-

íîãî ñîäåðæàíèÿ ãèäðîñëþäû è êàîëè-

íèòà ïî ðàçðåçó ñíèçó ââåðõ è óâåëè-

÷åíèå ñîäåðæàíèÿ ìîíòìîðèëëîíèòà,

÷òî îáúÿñíÿåòñÿ èçìåíåíèåì ñî âðå-

ìåíåì ïîñòóïëåíèÿ èõ èç îñíîâíûõ èñ-

òî÷íèêîâ ñíîñà.

Óâåëè÷èâàåòñÿ ðîëü Ìàëîãî Êàâêàçà

êàê èñòî÷íèêà ïèòàíèÿ â âåðõíåå àá-

øåðîíñêîå âðåìÿ.

Ñìåøàííîñëîéíûå ãëèíèñòûå îáðà-

çîâàíèÿ ñ ÷åðåäîâàíèåì ìåæñëîåâûõ

ïðîìåæóòêîâ ãèäðîñëþäû è õëîðèòà

ÿâëÿþòñÿ ïðîäóêòîì (ïðîìåæóòî÷íûì)

ïðåîáðàçîâàíèÿ òðèîêòàýäðè÷åñêèõ

ñëþä (áèîòèòîâ) â õëîðèò.

Ìàãíåçèàëüíûå ìèíåðàëû (ïàëû-
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ãîðñêèò è ñåïèîëèò), âñòðå÷åííûå

òîëüêî â îòäåëüíûõ ìåëêîâîäíûõ

ó÷àñòêàõ èìåþò àóòèãåííîå ïðîèñõîæ-

äåíèå.

Â îòëîæåíèÿõ àê÷àãûëà ñîñòàâ ãëèí

è îñîáåííîñòè ãëèíèñòûõ ìèíåðàëîâ

õîðîøî ñîãëàñóþòñÿ ñ óñëîâèÿìè îá-

ðàçîâàíèÿ ýòèõ îòëîæåíèé. Øèðîêîå

ðàñïðîñòðàíåíèå îòëîæåíèé àê÷àãûëà

â ïðåäåëàõ Àçåðáàéäæàíà ñâÿçàíî ñ

àê÷àãûëüñêîé òðàíñãðåññèåé, êîòîðàÿ

íà÷àëàñü åùå â ðàííåïëèîöåíîâîå

âðåìÿ. Ìàêñèìàëüíîãî ðàçâèòèÿ îíà

äîñòèãëà â àê÷àãûëå, ÷òî ïðèâåëî ê

çíà÷èòåëüíîìó ðàñøèðåíèþ ãðàíèö

Êàñïèéñêîãî ìîðÿ. Â ýòî âðåìÿ èìåëè

ìåñòî èíòåíñèâíûå òåêòîíè÷åñêèå

äâèæåíèÿ,  êîòîðûå ïðèâåëè ê óñèëå-

íèþ ãðÿçåâûõ âóëêàíîâ â Áàêèíñêîì

àðõèïåëàãå è Íèæíåêóðèíñêîé íèçìåí-

íîñòè, êîòîðûå îçíàìåíîâûâàëèñü

ðîñòîì ñêëàäîê è îáðàçîâàíèåì ðàç-

ðûâîâ.

Ðàñøèðåíèå ãðàíèö áàññåéíà

îñàäêîíàêîïëåíèÿ ïðèâåëî ê

òðàíñãðåññèâíîìó çàëåãàíèþ

îòëîæåíèé àê÷àãûëà íà áîëåå

äðåâíèõ (îò ïîíòà äî ïàëåîãåíà)

îòëîæåíèÿõ. Â ýòî âðåìÿ èçìå-

íèëàñü è ãëóáèíà áàññåéíà.

Íàèáîëüøåå ïîãðóæåíèå áàñ-

ñåéíà èìåëî ìåñòî â çàïàäíîé

÷àñòè åãî, ãäå ìîùíîñòü îòëî-

æåíèé àê÷àãûëà ñîñòàâëÿåò

500ì è áîëåå. Èíòåíñèâíî âîç-

äûìàþùèåñÿ ãîðíûå ñîîðóæåíèÿ

Àëüïèéñêîé ñêëàä÷àòîé ñèñòåìû

- Áîëüøîé è Ìàëûé Êàâêàç

ñíàáæàëè àê÷àãûëüñêèé áàññåéí

îáëîìî÷íûì ìàòåðèàëîì. Ñðåäà

áàññåéíà áûëà ñëàáî ùåëî÷íàÿ,

áëèçêàÿ ê íåéòðàëüíîé ñ ðÍ =

7,5 - 8,5.

Áàêèíñêèé àðõèïåëàã áûë

çíà÷èòåëüíî óäàëåí îò áåðåãîâ

áàññåéíà, ÷åì è îáúÿñíÿåòñÿ õî-

ðîøàÿ îòìó÷åííîñòü ãëèí àê÷àãûëà

Áàêèíñêîãî àðõèïåëàãà. Íà ðÿäå ñâî-

äîâ àíòèêëèíàëüíûõ ïîäíÿòèé àê÷à-

ãûëüñêèå îòëîæåíèÿ íå îòëàãàëèñü

âîâñå. Âîäíûé ðåæèì áûë ñïîêîéíûé,

÷åì íà çàïàäå, ãäå ãîñïîäñòâîâàëè óñ-

ëîâèÿ “çîíû âçìó÷èâàíèÿ” (ïî Ñòðàõó),

áëàãîïðèÿòíûå äëÿ îòëîæåíèé àëåâðè-

òîâ. Ýòèìè óñëîâèÿìè îáóñëîâëåíû

ñîñòàâ è ãåíåçèñ ãëèíèñòûõ ìèíåðà-

ëîâ. Ãëèíèñòûå ïîðîäû ýòèõ îòëîæåíèé

ñîñòîÿò èç ãèäðîñëþäû 2Ì1, ìîíòìî-

ðèëëîíèòà, êàîëèíèòà, õëîðèòà, ñìå-

øàííîñëîéíûõ ãëèíèñòûõ îáðàçîâàíèé

áåéäåëëèò-ìîíòìîðèëëîíèòîâîãî, ãèä-

ðîñþäèñòî-ìîíìîðèëëîíèòîâîãî è

ìîíòìîðèëëîíèò-õëîðèòîâîãî ðÿäà ñ

íåóïîðÿäî÷åííûì ÷åðåäîâàíèåì ñëîåâ,

ìàãíåçèàëüíûõ ñèëèêàòîâ öåïî÷å÷íîãî

ñòðîåíèÿ, à òàêæå íåãëèíèñòûõ ìèíå-

ðàëîâ (êâàðö, ïîëåâûå øïàòû è äð.). 

Õàðàêòåðíûå äëÿ òîíêîïåëèòîâîé

ôðàêöèè ãëèí àê÷àãûëà äèôðàêòîãðàì-

Ì.Á.Õåèðîâ
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ìû, ýëåêòðîííûå ìèêðîôîòîãðàôèè è

òåðìîãðàììû ïðèâåäåíû íà ðèñ.2, ãäå

ôèêñèðîâàíû áàçàëüíûå ðåôëåêñû, õà-

ðàêòåðíûå äëÿ óêàçàííûõ ìèíåðàëîâ,

ýíäî- è ýêçîòåðìè÷åñêèå ýôôåêòû,

ñâÿçàííûå ñ èçìåíåíèåì ìèíåðàëîâ

ïðè íàãðåâå îáðàçöîâ, à òàêæå ìîðôî-

ëîãè÷åñêèå îñîáåííîñòè ÷àñòèö.

Ãëèíèñòûå ìèíåðàëû (ãèäðîñëþäà

2Ì1, êàîëèíèò, õëîðèò, ÷àñòè÷íî ìîíò-

ìîðèëëîíèò) êàê è â îïèñàííûõ âûøå

îòëîæåíèÿõ, èìåþò àëëîòèãåííîå ïðî-

èñõîæäåíèå.      

Ìîíòìîðèëëîíèò ïîìèìî àëëîòèãåí-

íîãî èìååò òàêæå àóòèãåííîå ïðîèñ-

õîæäåíèå (îáðàçîâàëñÿ â ìîðñêîé ñðå-

äå ïî ïåïëîâîìó ìàòåðèàëó). Ñîäåðæà-

íèå ìîíòìîðèëëîíèòà â Ïðèêóðèíñêîé

îáëàñòè è Ãÿíäæèíñêîì ðàéîíå ñèëüíî

óâåëè÷èëñÿ ïî ñðàâíåíèþ ñ îòëîæå-

íèÿìè Áàêèíñêîãî àðõèïåëàãà, ÷òî ñâÿ-

çàíî ñ áëèçîñòüþ èõ ê Ìàëîìó Êàâêà-

çó-îñíîâíîìó èñòî÷íèêó ïèòàíèÿ áàñ-

ñåéíà ìîíòìîðèëëîíèòîì âóëêàíîãåí-

íîãî ïðîèñõîæäåíèÿ è âóëêàíè÷åñêèì

ïåïëîì. Âóëêàíè÷åñêèé ïåïåë â Áà-

êèíñêîì àðõèïåëàãå íå ïîäâåðãàëñÿ

ãëóáîêîé ïåðåðàáîòêå, ÷òî ñâÿçàíî ñ

êèñëûì ñîñòàâîì âóëêàíèòîâ è íàëè÷è-

åì â îòëîæåíèÿõ àê÷àãûëà â çàìåòíûõ

êîëè÷åñòâàõ  Ê2Î (2,5-3,05% ôðàêöèè

ìåíåå 1ìêì). Ýòî ñïîñîáñòâîâàëî îá-

ðàçîâàíèþ áåéäåëëèòà (ãëèíîçåìèñòîãî

ìîíòìîðèëëîíèòà) è ïåðåõîäó åãî â

äàëüíåéøåì â ãèäðîñëþäó ïî ñõåìå:

âóëêàíè÷åñêîå ñòåêëîiáåéäåëëèòi
ñìåøàííîñëîéíûå ãëèíèñòûå îáðàçî-

âàíèÿ áåéäåëëèò-ãèäðîñëþäèñòîãî ðÿ-

äàiãèäðîñëþäà. Äëÿ âûÿñíåíèÿ ýòîãî

âîïðîñà íàìè îáðàáàòûâàëàñü ôðàêöèÿ

ìåíåå 1ìêì ãëèí òðåõíîðìàëüíûì

ðàñòâîðîì õëîðèñòîãî ëèòèÿ ïî ìåòî-

äèêå Ãðèí-Êåëëè è îäíîíîðìàëüíûì

ðàñòâîðîì ãèäðàòà îêèñè êàëèÿ (ÊÎÍ).

Ïåðâàÿ îáðàáîòêà ïîêàçàëà, ÷òî â ñîñ-

òàâå ïåïëà äåéñòâèòåëüíî ïðîèñõîäèò

òðàíñôîðìàöèÿ áåéäåëëèòà â ãèäðî-

ñëþäó.

Â àê÷àãûëüñêèõ îòëîæåíèÿõ, êàê è â

÷åòâåðòè÷íûõ îòëîæåíèÿõ, êàîëèíèò

èìååò àëëîòèãåííîå ïðîèñõîæäåíèå.

Ðàñïðîñòðàíåííûé çäåñü òðèîêòàýäðè-

÷åñêèé õëîðèò ïîñòóïàë â àê÷àãûëüñêèé

áàññåéí, â îñíîâíîì, ñ Áîëüøîãî Êàâ-

êàçà. Íå èñêëþ÷àåòñÿ òàêæå ÷àñòè÷íîå

îáðàçîâàíèå õëîðèòà ïî ïèðîêëàñòè-

÷åñêîìó ìàòåðèàëó, íà ÷òî óêàçûâàåò

îòíîñèòåëüíî ïîâûøåííîå ñîäåðæàíèå

åãî â ãëèíàõ.

Ìàãíåçèàëüíûå ñèëèêàòû (ïàëûãîðñ-

êèò è ñåïèîëèò), âñòðå÷åííûå â ãëèíàõ

àê÷àãûëà èìåþò àóòèãåííîå ïðîèñõîæ-

äåíèå.

Â îòëîæåíèÿõ íèæíåãî ïëèîöåíà, êàê

è â îïèñàííûõ âûøå ìîëîäûõ îòëîæå-

íèÿõ, ãëèíèñòûå ìèíåðàëû íå ïîäâåð-

æåíû çàìåòíûì ïîñòñåäèìåíòàöèîí-

íûì èçìåíåíèÿì è õàðàêòåð ðàçìåùå-

íèÿ èõ â ïðîñòðàíñòâå è âî âðåìåíè

ñâÿçàíû, â îñíîâíîì, ñ óñëîâèÿìè â

áàññåéíå îñàäêîíàêîïëåíèÿ è ðàñïîëî-

æåíèåì èñòî÷íèêîâ ñíîñà îáëîìî÷íîãî

ìàòåðèàëà îòíîñèòåëüíî íèæíåïëèîöå-

íîâîãî áàññåéíà.

Â íà÷àëå âåêà íèæíåãî ïëèîöåíà

îáëàñòü ñåäèìåíòàöèè îñàäêîâ îãðàíè-

÷èâàëàñü çàìêíóòîé Þæíî-Êàñïèéñêîé

êîòëîâèíîé, òîëüêî ÷àñòè÷íî âûõîäÿ-

ùåé çà ïðåäåëû ñîâðåìåííîãî Êàñïèÿ.

Â êîíöå âåêà âñâÿçè ñ ðàçâèòèåì

òðàíñãðåññèè, êîíòóðû åãî ñèëüíî ðàñ-

øèðèëèñü è ïðåäñòàâëÿë ñîáîé îáî-

ñîáëåííûé îò îêåàíà âíóòðèìàòåðèêî-

âûé ìåëêîâîäíûé îïðåñíåííûé âîäîåì.

Ïðè ýòîì â Àáøåðîíñêîì ï-âå è àðõè-

ïåëàãå îñàäêè ôîðìèðîâàëèñü â óñëî-

âèÿõ çàìåäëåííîãî ïîãðóæåíèÿ îáëàñ-

òè. Â þæíîé ÷àñòè âïàäèíû íàêîïëåíèå

îñàäêîâ ïðîèñõîäèëî â óñëîâèÿõ áûñò-

ðîãî ïîãðóæåíèÿ áàññåéíà ñ óñèëåííûì

ïîñòóïëåíèåì áîëåå äèñïåðñíîãî ìàòå-

ðèàëà, ÷òî ñïîñîáñòâîâàëî óñèëåíèþ

çäåñü îòìó÷åííîñòè ãëèí, ðàçâèòèþ
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ÀÂÏîÄ è îñëàáëåíèþ ðàçâèòèÿ êàòàãå-

íåòè÷åñêèõ ïðîöåññîâ. Âîäû áàññåéíà

èçìåíÿëèñü îò ñîëåíûõ â íà÷àëå âåêà

íèæíåãî ïëèîöåíà, äî ïðåñíûõ âî âòî-

ðîé åãî ïîëîâèíå.

Ãåîõèìè÷åñêàÿ îáñòàíîâêà âîäîåìà

èçìåíÿëàñü îò îêèñëèòåëüíîé ê íåéò-

ðàëüíîé è âîññòàíîâèòåëüíîé â íà-

ïðàâëåíèè îò ïåðèôåðèè ê öåíòðàëü-

íîé åãî ÷àñòè. Êëèìàò áûë æàðêèì.

Ìîíòìîðèëëîíèò íèæíåãî îòäåëà

íèæíåãî ïëèîöåíà èìååò êàê àëëîòè-

ãåííîå, òàê è àóòèãåííîå ïðîèñõîæäå-

íèå. Àóòèãåííûé ìîíòèìîðèëëîíèò ÿâ-

ëÿåòñÿ ïðîäóêòîì ïåðåðàáîòêè âóëêà-

íè÷åñêîãî ñòåêëà â äèàãåíåçå â ùå-

ëî÷íûõ ìîðñêèõ óñëîâèÿõ ïî ñõåìå:

âóëêàíè÷åñêîå ñòåêëîiáåéäåëëèòi
ñìåøàííîñëîéíûå îáðàçîâàíèÿ áåé-

äåëëèò-ìîíòìîðèëëîíèòîâîãî ðÿäài
ìîíòìîðèëëîíèò.

Âóëêàíè÷åñêèé ìàòåðèàë â Àáøå-

ðîíñêóþ îáëàñòü ïîñòóïàë â ìåíüøåì

êîëè÷åñòâå, ÷åì â Áàêèíñêèé àðõèïå-

ëàã, âñâÿçè ñ ýòèì çäåñü ïîðîäû

ñîäåðæàò ìåíüøåå êîëè÷åñòâî ìîíò-

ìîðèëëîíèòà. Ýòîìó ïðåïÿòñòâóåò òàê-

æå ïîâûøåííîå ñîäåðæàíèå (3,0-

3,5%) Ê2Î â Àáøåðîíñêîé îáëàñòè.

Áëèçêèé ñîñòàâ ãëèí íèæíåãî ïëèî-

öåíà, çàëåãàþùèõ íà ãëóáèíàõ îò íóëÿ

äî 6 êì è áîëåå è ñîõðàíåíèå ìîíò-

ìîðèëëîíèòà áåç çàìåòíûõ ñòðóêòóð-

íûõ èçìåíåíèé, óêàçûâàåò íà îòñóòñ-

òâèå çàìåòíûõ èçìåíåíèé ñ ãëóáèíîé â

ãëèíèñòûõ ïîðîäàõ (Òåîäîðîâè÷,1967),

çà èñêëþ÷åíèåì èõ îòíîñèòåëüíîãî óï-

ëîòíåíèÿ.

Ãèäðîñëþäà 2Ì1, êàê è â îïèñàííûõ

âûøå îòëîæåíèÿõ, ÿâëÿåòñÿ àëëîòèãåí-

íûì, è ïîñòóïàëà â áàññåéí  ñ Áîëü-

øîãî Êàâêàçà.

Àëëîòèãåííûìè ÿâëÿþòñÿ òàêæå

êàîëèíèò è õëîðèò. Ïðèçíàêè àóòèãåí-

íîãî ïðîèñõîæäåíèÿ îòìå÷àþòñÿ òîëü-

êî íà áîëüøèõ ãëóáèíàõ þæíîé è þãî-

âîñòî÷íîé ÷àñòÿõ Áàêèíñêîãî àðõèïå-

ëàãà.

Íå íàáëþäàåòñÿ ñòàäèéíîãî èçìåíå-

íèÿ ãëèíèñòûõ ìèíåðàëîâ â ãëèíèñòûõ

ïîðîäàõ, ïðè÷èíîé ÷åìó ñëóæèò áûñò-

ðîå çàõîðîíåíèå îñàäêîâ è èõ ìîëîäîé

âîçðàñò.

Êîìïëåêñíûì èçó÷åíèåì ãëèíèñòûõ

ïîðîä âåðõíåãî îòäåëà íèæíåãî ïëèî-

öåíà óñòàíîâëåíî, ÷òî äî ãëóáèíû 3êì

îíè ñîõðàíÿþò ñâîè ïåðâè÷íûå ñòðóê-

òóðû, òåêñòóðû è ïðî÷èå ïðèçíàêè

äèàãåíåçà, åñëè íå ñ÷èòàòü ñëàáîå

êîððîçèîííîå ðàñòâîðåíèå íåóñòîé÷è-

âûõ êîìïîíåíòîâ.

Íèæå óêàçàííîé ãëóáèíû îòìå÷àþò-

ñÿ íåêîòîðûå êàòàãåíåòè÷åñêèå èçìå-

íåíèÿ è îíè äîøëè òîëüêî äî ýòàïà

ÌÊ1 ìåçîêàòàãåíåçà.

Ïðèñóòñòâèå ñìåøàííîñëîéíûõ îá-

ðàçîâàíèé â ãëèíàõ âåðõíåãî îòäåëà

íèæíåãî ïëèîöåíà óêàçûâàåò íà íåçà-

âåðøåííîñòü òðàíñôîðìàöèè ãëèíèñ-

òûõ ìèíåðàëîâ, íà÷àòîé êàê íà êîíòè-

íåíòå, òàê è â ìîðñêèõ óñëîâèÿõ.

Ñîëåíîñòü áàññåéíà âåðõíåãî îòäå-

ëà íèæíåïëèîöåíîâîãî áàññåéíà áûëà

íèçêàÿ. Íî â îòäåëüíûõ ó÷àñòêàõ, ïî-

âèäèìîìó, âðåìåíàìè ñîëåíîñòü äîñ-

òèãàëà çíà÷èòåëüíîé âåëè÷èíû, ÷òî

áëàãîïðèÿòñòâîâàëî îáðàçîâàíèþ ìàã-

íåçèàëüíûõ ñèëèêàòîâ, ñèëüíî èçâåñò-

êîâûõ è îãèïñîâàííûõ îñàäêîâ. Â ýòî

âðåìÿ òàêèìè áûëè Ïðèêóðèíñêàÿ îá-

ëàñòü, Áàêèíñêèé è Àáøåðîíñêèé àð-

õèïåëàãè, âîêðóã êîòîðûõ èìåëî ìåñòî

ïîâûøåííàÿ ñîëåíîñòü, áëàãîäàðÿ îá-

ðàçîâàíèþ îñòðîâêîâ è áàíîê (Ïàøà-

ëû è äð.,1979).

Îòëîæåíèÿ ïîíòà èçó÷åííûå, â îñ-

íîâíîì, íà Àáøåðîíñêîì ï-âå âûðà-

æåíû ïëîòíûìè ãëèíàìè ïî ñðàâíåíèþ

ñ ãëèíàìè íèæíåãî ïëèîöåíà.

Â íèõ, êàê è â ãëèíàõ íèæíåãî ïëèî-

öåíà íå îòìå÷åíû çàìåòíûå òðàíñ-

ôîðìàöèè ãëèíèñòûõ ìèíåðàëîâ. 

Ì.Á.Õåèðîâ
Ê ãåíåçèñó è ïîñòñåäèìåíòàöèîííûì èçìåíåíèÿì ãëèíèñòûõ ìèíåðàëîâ
Ìåçîêàéíîçîéñêèõ îòëîæåíèé Àçåðáàéäæàíà
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Ìèîöåíîâûå îòëîæåíèÿ. Øèðîêî

ðàñïðîñòðàíåííûå â ìèîöåíîâûõ îòëî-

æåíèÿõ ãëèíû ñèëüíî óïëîòíåíû ïî

ñðàâíåíèþ ñ ïîðîäàìè íèæíåãî ïëèî-

öåíà è ïîíòà. Â îòäåëüíûõ ñëó÷àÿõ

çäåñü âñòðå÷àþòñÿ äàæå ñëàíöåâàòûå

ãëèíû. Ñëåäóåò îòìåòèòü, ÷òî èçìåíå-

íèÿ ñîñòàâà ãëèí è ãëèíèñòûõ ìèíåðà-

ëîâ â áîëüøåé ñòåïåíè çàâèñÿò îò

ãåîëîãî-òåêòîíè÷åñêèõ è ãåîõèìè÷åñ-

êèõ óñëîâèé, ÷åì îò ãëóáèíû çàëåãàíèÿ

îòëîæåíèé. Òàê, ïî äàííûì êîìïëåêñ-

íîãî èçó÷åíèÿ ãëèíèñòûå ìèíåðàëû

ãëèí ìèîöåíà â ìåæäóðå÷üå Êóðû è

Ãàáûððû, à òàêæå Ãÿíäæèíñêîì ðàéîíå

ïðåäñòàâëåíû, ïðåèìóùåñòâåííî, ìîíò-

ìîðèëëîíèòîì, êîòîðûé ñîñòàâëÿåò áî-

ëåå 85-90% òîíêîïåëèòîâîé ôðàêöèè.

Â îòëè÷èå îò íèõ â îäíîâîçðàñòíûõ

ãëèíàõ Åâëàõ-Àãäæåáåäèíñêîãî ðàéîíà

ñîäåðæàíèå ìîíòìîðèëëîíèòà óìåíü-

øàåòñÿ, ñ ïàðàëëåëüíûì óâåëè÷åíèåì

ãèäðîñëþäû.

Ìîíòìîðèëëîíèò ìèîöåíîâûõ ãëèí

èìååò êàê àóòèãåííîå, òàê è àëëîòè-

ãåííîå ïðîèñõîæäåíèå.

Äðóãèå ãëèíèñòûå ìèíåðàëû (ãèäðî-

ñëþäà 2Ì1, êàîëèíèò, õëîðèò è äð.)

èìåþò, â îñíîâíîì, àëëîòèãåííîå ïðî-

èñõîæäåíèå.

Àóòèãåííîãî ïðîèñõîæäåíèÿ êàîëè-

íèò âñòðå÷åí â ñëîèñòûõ ãàçîíîñíûõ

ãëèíàõ ïëîùàäåé Ìàñàçûð è Áèíàãàäè

(Õåèðîâ è äð., 2005).

Îòëîæåíèÿ îëèãîöåíà. Äåòàëüíîå

èññëåäîâàíèå ãëèíèñòûõ ïîðîä ïîêàçû-

âàåò, ÷òî îíè íå ïðåòåðïåëè çíà÷è-

òåëüíûõ ïîñòñåäèìåíòàöèîííûõ èçìå-

íåíèé è ñîõðàíèëè îñíîâíûå ÷åðòû,

õàðàêòåðíûå äëÿ íà÷àëüíûõ ýòàïîâ

(ÌÊ1 è ÌÊ2) ìåçîêàòàãåíåçà. Ïðè ýòîì

òåðìîáàðè÷åñêèå ïàðàìåòðû ñîñòàâëÿ-

ëè 100-1300Ñ è 60-70 ÌÏà, ÷òî íå

ìîãëè îêàçûâàòü çàìåòíîãî âëèÿíèÿ íà

ïðåîáðàçîâàíèå ãëèíèñòûõ ìèíåðàëîâ.

Ïðîâåäåííûìè èññëåäîâàíèÿìè óñ-

òàíîâëåíî, ÷òî ðàñïðåäåëåíèå ãëèíèñ-

òûõ ìèíåðàëîâ â îëèãîöåíîâûõ îòëî-

æåíèÿõ Àçåðáàéäæàíà õîðîøî ñîãëàñó-

åòñÿ ñ ðàñïîëîæåíèåì îñíîâíûõ èñ-

òî÷íèêîâ ïèòàíèÿ è îñîáåííîñòÿìè

áàññåéíà îñàäêîíàêîïëåíèÿ.

Ïîâûøåííîå ñîäåðæàíèå ãèäðîñëþ-

äû 2Ì1 â îëèãîöåíîâûõ îòëîæåíèÿõ

Ïðèêàñïèéñêî-Ãóáèíñêîãî ðàéîíà, 

îáúÿñíÿåòñÿ ïîñòóïëåíèåì åå ñ Áîëü-

øîãî Êàâêàçà. Íî óìåíüøåíèå ñîäåð-

æàíèÿ ýòîãî ìèíåðàëà ñ ïàðàëëåëüíûì

óâåëè÷åíèåì ìîíòìîðèëëîíèòà â öåíò-

ðàëüíîé ÷àñòè äàííîãî ðàéîíà îáúÿñ-

íÿåòñÿ ïåðåðàáîòêîé çäåñü ïåïëîâîãî

ìàòåðèàëà â ùåëî÷íûõ ìîðñêèõ óñëî-

âèÿõ.

Ðåçêîå óìåíüøåíèå ãèäðîñëþäû 2Ì1

â Ñðåäíåêóðèíñêîé âïàäèíå è îñîáåí-

íî â Ãÿíäæèíñêîì ÍÃÐ îáúÿñíÿåòñÿ

òåì, ÷òî îíà íå ïîñòóïàåò ñþäà â

áîëüøèõ êîëè÷åñòâàõ ñ Áîëüøîãî Êàâ-

êàçà, à âûñîêîå ñîäåðæàíèå çäåñü

ìîíòìîðèëëîíèòà - êàê îáðàçîâàíèåì

åãî àóòèãåííûì ïóòåì â ìîðñêîé ùå-

ëî÷íîé ñðåäå, òàê ê ïîñòóïëåíèåì ñ

Ìàëîãî Êàâêàçà (Ìèëî, 1968; Ãðèì,

1967; Ìåõòèåâ è äð., 2005; Àëèçàäå è

äð., 1975).

Ïðåîáðàçîâàíèå âóëêàíè÷åñêîãî

ñòåêëà â ìîíòìîðèëëîíèò ïðîèñõîäèò

ïî îïèñàííîé âûøå ñõåìå: âóëêàíè÷åñ-

êîå ñòåêëîiáåéäåëëèòiñìåøàííîñ-

ëîéíûå îáðàçîâàíèÿ áåéäåëëèò-ìîíò-

ìîðèëëîíèòîâîãî ðÿäàiìîíòìîðèëëî-

íèò. Ïðè íåïîëíîì òå÷åíèè ýòîãî

ïðîöåññà ñîõðàíÿþòñÿ çàìåòíûå êîëè-

÷åñòâà ñìåøàííîñëîéíûõ ãëèíèñòûõ

îáðàçîâàíèé, ÷òî èìååò ìåñòî â Íèæ-

íåêóðèíñêîì è Øàìàõû-Ãîáóñòàíñêîì

ðàéîíàõ.

Â ñëó÷àå îòñóòñòâèÿ ïîäâèæíîãî

êðåìíèÿ â íà÷àëüíîé ñòàäèè óêàçàííîé

ñõåìû è íàëè÷èÿ èîíîâ êàëèÿ, âîçìîæ-

íî îáðàçîâàíèå ãèäðîñëþäû ïî ñõåìå:

âóëêàíè÷åñêîå ñòåêëîiáåéäåëëèòi
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ñìåøàííîñëîéíûå îáðàçîâàíèÿ áåé-

äåëëèò-ãèäðîñëþäèñòîãî ðÿäài ãèä-

ðîñëþäà, ÷òî èìååò ìåñòî â öåíòðàëü-

íîé ÷àñòè Ïðèêàñïèéñêî-Ãóáèíñêîãî

ðàéîíà.

Êàîëèíèò è ãèäðîñëþäà â îòëîæåíè-

ÿõ îëèãîöåíà èìåþò, ïðåèìóùåñòâåí-

íî, àëëîòèãåííîå ïðîèñõîæäåíèå, ÷òî

ñâÿçàíî ñ ùåëî÷íûìè âîññòàíîâè-

òåëüíûìè ãåîõèìè÷åñêèìè óñëîâèÿìè â

áàññåéíå îñàäêîíàêîïëåíèÿ.

Öåïî÷å÷íûå ìàãíåçèàëüíûå ñèëèêà-

òû, êàê è â îïèñàííûõ âûøå ñëó÷àÿõ,

èìåþò àóòèãåííîå ïðîèñõîæäåíèå.

Ñìåøàííîñëîéíûé ìèíåðàë ãèäðî-

ñëþäèñòî-âåðìèêóëèòîâîãî ðÿäà âîç-

íèêàåò ïî ñõåìå ãèäðîñëþäà (Ã) (ñìå-

øàííîñëîéíûé Ã-Â (âåðìèêóëèò) Â =

ñìåøàííîñëîéíûé Â-Ì (ìîíòìîðèëëî-

íèò) Ì(52). Ïî çàêëþ÷åíèþ À.Ò.Êîñ-

ñîâñêîé (1968) äàííàÿ ñõåìà îñó-

ùåñòâëÿåòñÿ ñïðàâà íàëåâî. Ã.Ðè÷

(1958) ïîäòâåðæäàåò âîçìîæíîñòü íå-

ïîñðåäñòâåííîãî îáðàçîâàíèÿ åãî

èç ìóñêîâèòà ïðè èíòåíñèâíîì êàî-

ëèíèòîîáðàçîâàíèè ïåðåõîäíûõ

âåðìèêóëèòîâûõ ìèíåðàëîâ. Â ñâÿ-

çè ñ ýòèì, ñëåäóåò îòìåòèòü, ÷òî

äàííûé ìèíåðàë îáíàðóæåí íàìè íà

ïëîùàäè Òàøìàðäàí (ðèñ.3) íà íå-

áîëüøîé ïî ìîùíîñòè ïðîñëîéêå, â

êîòîðîé, ïî-âèäèìîìó, ïðîèñõîäèëî

îáðàçîâàíèå êàîëèíèòà ïîä äåéñ-

òâèåì êèñëûõ ïîäçåìíûõ ðàñòâîðîâ.

Â äàííîì ïðîñëîå ïîðîäîîáðàçóþ-

ùèì ìèíåðàëîì ÿâëÿåòñÿ êàîëèíèò,

â òî âðåìÿ êàê â íèæå- è  âûøå-

ëåæàùèõ ãëèíàõ ïðåîáëàäàþò ãèä-

ðîñëþäà è ìîíòìîðèëëîíèò, à êàî-

ëèíèò ñîñòàâëÿåò 10-15% òîíêîïå-

ëèòîâîé ôðàêöèè.

Â îëèãîöåíîâîì áàññåéíå

Øåìàõû-Ãîáóñòàíñêîãî ÍÃÐ

ãîñïîäñòâîâàëà ñëàáîùåëî÷-

íàÿ ñðåäà, íåáëàãîïðèÿòíàÿ

äëÿ îáðàçîâàíèÿ êàîëèíèòà â

ñåäèìåíòî- è äèàãåíåçå, ÷òî

äàåò îñíîâàíèå äîïóñòèòü âîçìîæ-

íîñòü îáðàçîâàíèÿ êàîëèíèòà â ïðîòî-

êàòàãåíåçå. Ïðè ýòîì ïîëíîñòüþ èñ-

÷åçëè ìîíòìîðèëëîíèò è ãèäðîñëþäà, è

ïîÿâèëñÿ ñìåøàííîñëîéíûé ìèíåðàë,

â ðåçóëüòàòå äåãðàäàöèè ãèäðîñëþäû.

Ýîöåíîâûå îòëîæåíèÿ. Çàêîíîìåð-

íîñòè ðàçìåùåíèÿ ãëèíèñòûõ ìèíåðà-

ëîâ â ýîöåíîâûõ îòëîæåíèÿõ Àçåð-

áàéäæàíà, êàê è â âûøåîïèñàííûõ îò-

ëîæåíèÿõ, õîðîøî ñîãëàñóþòñÿ ñ îñ-

íîâíûìè èñòî÷íèêàìè ñíîñà îáëîìî÷-

íîãî ìàòåðèàëà. Òàê, øèðîêîðàñïðîñò-

ðàíåííàÿ â ãëèíàõ Ïðèêàñïèéñêî-Ãó-

áèíñêîãî ÍÃÐ ãèäðîñëþäà 2Ì1 ïîñòó-

ïàëà â áàññåéí ñ ñåâåðî-âîñòî÷íûõ

ñêëîíîâ Áîëüøîãî Êàâêàçà. Òàêæå äå-

ëî îáñòîèò ñ êàîëèíèòîì è õëîðèòîì.

Ñîäåðæàíèå ìîíòìîðèëëîíèòà â

öåíòðàëüíîé ÷àñòè Ïðèêàñïèéñêî-Ãó-

áèíñêîãî ÍÃÐ è îñîáåííî Ñðåäíåêó-

ðèíñêîé âïàäèíå (Ãÿíäæèíñêèé, Ìó-

Ì.Á.Õåèðîâ
Ê ãåíåçèñó è ïîñòñåäèìåíòàöèîííûì èçìåíåíèÿì ãëèíèñòûõ ìèíåðàëîâ
Ìåçîêàéíîçîéñêèõ îòëîæåíèé Àçåðáàéäæàíà
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Ðèñ.3. Äèôðàòîãðàììû (À), ýëåêòðîííàÿ ìèêðîôîòîãðàôèÿ
(Á) è òåðìîãðàììû (Â), õàðàêòåðíûå äëÿ ãëèí, ñîäåðæàùèõ
ñìåøàííîñëîéíîãî ìèíåðàëà ñ ÷åðåäîâàíèåì ñëîåâ
ãèäðîñëþäû è âåðìèêóëèòà ïî ìîòèâó ÀÂÀÂ. à, á, â -
äèôðàêòîãðàììû âîçäóøíî-ñóõîãî, íàñûùåííîãî ãëèöåðèíîì
è íàãðåòîãî ïðè 5800Ñ, ñîîòâåòñòâåííî.

ik

ik
ik

ik



ðàäõàíëèíñêèé ÍÃÐ è ìåæäóðå÷üå Êóðû

è Ãàáûððû) çàìåòíî âîçðàñòàåò

(ðèñ.4), ÷òî ñâÿçàíî  ñ ïîñòóïëåíèåì â

ýîöåíîâûé áàññåéí áîëüøîãî êîëè-

÷åñòâà âóëêàíè÷åñêîãî ìàòåðèàëà è

ïåðåðàáîòêîé åãî â ñåäèìåíòî- è äèà-

ãåíåçå. Ýòî ïðèâîäèò ê îáðàçîâàíèþ

àóòèãåííîãî ìîíòìîðèëëîíèòà è ñìå-

øàííîñëîéíûõ îáðàçîâàíèé áåéäåëëèò-

ìîíòìîðèëëîíèòîâîãî ðÿäà.

Ïåðåõîä ïåïëîâîãî ìàòåðèàëà â

ìîíòìîðèëëîíèò çäåñü ïîäòâåðæäàåòñÿ

òàêæå ìîíîìèíåðàëüíûì ìîíòìîðèëëî-

íèòîâûì ñîñòàâîì ñëàáîèçìåíåííûõ

ïåïëîâ, à òàêæå òàêèì æå ñîñòàâîì

ãëèíèñòîé ôðàêöèè (ìåíåå 1ìêì) ãëèí

ýîöåíà Ãÿíäæèíñêîãî ðàéîíà è ìåæäó-

ðå÷üÿ Êóðû è Ãàáûððû, êîòîðûå îòëè-

÷àþòñÿ îáèëèåì âóëêàíè÷åñêîãî ìàòå-

ðèàëà.

Ïî ìåðå ðàçâèòèÿ  êàòàãåíåçà ãëè-

íèñòûå ïîðîäû è ìèíåðàëû

ïîäâåðãàþòñÿ îïðåäåëåííûì

èçìåíåíèÿì: óïëîòíåíèþ ïîðîä

(ïåðåõîä ãëèí â àðãèëëèòû) è

ïåðåõîä ìàëîóñòîé÷èâûõ ìèíå-

ðàëîâ ê óñòîé÷èâûì. Ýòî õîðî-

øî ïðîñëåæèâàåòñÿ â îòëîæå-

íèÿõ ýîöåíà ìåæäóðå÷üÿ Êóðû

è Ãàáûððû, ãäå ñ ãëóáèíîé è

âîçðàñòîì óìåíüøàåòñÿ ñîäåð-

æàíèå ìàãíåçèàëüíûõ ñèëèêà-

òîâ, ãèäðîñëþäû 1Ì, áåéäåëè-

òà è ñìåøàííîñëîéíûõ îáðàçî-

âàíèé áåéäåëëèò-ìîíòìîðèëëî-

íèòîâîãî ðÿäà. Íàáëþäàåòñÿ

òàêæå óìåíüøåíèå ñîäåðæàíèÿ

íàáóõàþùèõ êîìïîíåíòîâ è ïî-

ÿâëåíèå ñìåøàííîñëîéíûõ îá-

ðàçîâàíèé ìîíòìîðèëëîíèò-

ãèäðîñëþäèñòîãî è ìîíòìîðèë-

ëîíèò-õëîðèòîâîãî ðÿäîâ.

Ïîðîäû ñðåäíåãî ýîöåíà,

êàê ìèíèìóì, ïðîøëè ýòàï

ÌÊ3 ìåçîêàòàãåíåçà. Ïåðåõîä

îò ñðåäíåãî ýîöåíà ê íèæíåìó

ñîïðîâîæäàåòñÿ óñèëåíèåì êàòàãåíåòè-

÷åñêèõ èçìåíåíèé, ÷òî âûðàæåíî â

åùå áîëüøåì óïëîòíåíèè ãëèí è èõ

àðãèëëèòèçàöèè. Àðãèëëèòû íèæíåãî

ýîöåíà â ïîãðóæåííûõ ó÷àñòêàõ ìåæäó-

ðå÷üÿ Êóðû è Ãàáûððû ïðîøëè ýòàïû

ÌÊ4, à ìåñòàìè ÌÊ5 ìåçîêàòàãåíçà.

Ïàëåîöåíîâûå îòëîæåíèÿ. Îòëîæå-

íèÿ ïàëåîöåíà øèðîêî ðàñïðîñòðàíåíû

â Ïðèêàñïèéñêî-Ãóáèíñêîì, Àáøåðîíñ-

êîì, Øàìàõû-Ãîáóñòàíñêîì è Ëåíêî-

ðàíñêîì ðàéîíàõ, íî ðåæå âñòðå÷àþò-

ñÿ â Ìóðàäõàíëèíñêîì ðàéîíå è ìåæ-

äóðå÷üå Êóðû è Ãàáûððû. Ïðåäñòàâëå-

íû îíè ïðåèìóùåñòâåííî õîðîøîîòìó-

÷åííûìè ãëèíàìè ñ íåáîëüøèìè ïðîñ-

ëîÿìè äðóãèõ ëèòîëîãè÷åñêèõ òèïîâ ïî-

ðîä. Âûñîêîãëèíèñòûìè ÿâëÿþòñÿ îòëî-

æåíèÿ Àáøåðîíñêîãî è Øàìàõû-Ãî-

áóñòàíñêîãî ðàéîíîâ, ñôîðìèðîâàâ-

øèåñÿ â ãëóáîêîâîäíîé ÷àñòè áàññåé-

í à
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Ðèñ. 4. Äèôðàòîãðàììû (À), ýëåêòðîííàÿ ìèêðîôîòîãðàôèÿ
(x18000) è òåðìîãðàììû (Â), õàðàêòåðíûå äëÿ òîíêîïåëèòîâîé
ôðàêöèè ãëèí âåðõíåãî ýîöåíà Ãÿíäæèíñêîãî ÍÃÐ è
ìåæäóðå÷üÿ Êóðû è Ãàáûððû. à - äèôàðòîãðàìà âîçäóøíî-
ñóõîãî îáðàçöà, á - íàñûùåííîãî ãëèöåðèíîâ, â - íàãðåòîãî
ïðè 5800Ñ, ã - îáðàáîòàííîãî ðàñòâîðîì åäêîãî êàëèÿ, ä -
îáðàáîòàííîãî ðàñòâîðîì õëîðèñòîãî ëèòèÿ.



îñàäêîíàêîïëåíèÿ. Çäåñü îíè ïîäâåð-

æåíû îòíîñèòåëüíî ñëàáîìó óïëîòíå-

íèþ è êàòàãåíåòè÷åñêèì èçìåíåíèÿì.

Â äðóãèõ ðàéîíàõ îíè ïîäâåðæåíû çà-

ìåòíûì òðàíñôîðìàöèîííûì èçìåíå-

íèÿì. Ñîäåðæàíèå ãëèíèñòûõ ìèíåðà-

ëîâ, êàê è â îïèñàííûõ âûøå îòëîæå-

íèÿõ, èçìåíÿþòñÿ, â îñíîâíîì, â çàâè-

ñèìîñòè îò ïîñòóïëåíèÿ òåððèãåííîãî

ìàòåðèàëà èç îñíîâíûõ èñòî÷íèêîâ

ïèòàíèÿ ïàëåîöåíîâîãî áàññåéíà.

Ïî ñîñòàâó ãëèíèñòûõ ïîðîä íå íàá-

ëþäàåòñÿ çàìåòíûõ ðàçëè÷èé ìåæäó

âåðõíèì è íèæíèì ïàëåîöåíîì, ÷òî

óêàçûâàåò íà îòñóòñòâèå â ïðåäåëàõ

ðàçðåçà ïàëåîöåíà îñîáî çàìåòíûõ

ïðåîáðàçîâàíèé ãëèí è ãëèíèñòûõ ìè-

íåðàëîâ, çà èñêëþ÷åíèåì íåáîëüøîãî

óïëîòíåíèÿ ïîðîä ñâåðõó âíèç, ïî ðàç-

ðåçó.

Ìåëîâûå îòëîæåíèÿ. Ñîñòàâ ãëèí è

ñòðóêòóðíûå îñîáåííîñòè ãëèíèñòûõ

ìàòåðèàëîâ íèæíåìåëîâûõ îòëîæåíèé

Ïðèêàñïèéñêî-Ãóáèíñêîãî è Øåìàõè-

íî-Ãîáóñòàíñêîãî ÍÃÐ ñâèäåòåëü-

ñòâóþò î ïðåèìóùåñòâåííî àëëîòè-

ãåííîì èõ ïðîèñõîæäåíèè. Òàê, ãèä-

ðîñëþäà 2Ì1, ÿâëÿþùàÿñÿ ïðåîá-

ëàäàþùèì ãëèíèñòûì ìèíåðàëîì

îáû÷íî íå îáðàçóåòñÿ â ìîðñêèõ

óñëîâèÿõ àóòèãåííûì ïóòåì. Îíà,

âåðîÿòíî, ïîñòóïàëà â íèæíåìåëî-

âîé áàññåéí ñ áîëüøîãî Êàâêàçà,

þðñêèå ñëàíöû êîòîðîãî ïðåäñòàâ-

ëåíû ïðåèìóùåñòâåííî ãèäðîñëþ-

äîé (Êåðèìîâ è äð., 2001; Êåðèìîâ

è äð.,1987; Ëåáåäåâ è äð., 1987 è

äð.).

Ðåçêîå óâåëè÷åíèå ñîäåðæàíèÿ

ìîíòìîðèëëîíèòà ïðè ïåðåõîäå îò

ãîòåðèâà-àïòà ê àëüáñêîìó ÿðóñó

äàåò îñíîâàíèå ñâÿçûâàòü ñ óñèëå-

íèåì â ýòî âðåìÿ âóëêàíè÷åñ-

êîé äåÿòåëüíîñòè íà Áîëüøîì

Êàâêàçå. Ýòî îáåñïå÷èëî ïîñ-

òóïëåíèå â áàññåéí áîëüøîãî

êîëè÷åñòâà âóëêàíè÷åñêîãî

ìàòåðèàëà, ïåðåðàáîòêà êîòîðîãî â

ìîðñêèõ óñëîâèÿõ ïðèâîäèò ê îáðàçî-

âàíèþ ìîíòìîðèëëîíèòà ãàëüìèðîëè-

çîì (Ãðèì, 1967; Ìèëî, 1968; Ïàðïà-

òîâà è äð.,1988). Îá ýòîì ñâèäåòåëü-

ñòâóþò òàêæå ìîðôîëîãè÷åñêèå îñî-

áåííîñòè ÷àñòèö ìîíòìîðèëëîíèòà

(ðèñ.5) è ðåçóëüòàòû îáðàáîòêè îá-

ðàçöîâ ðàñòâîðîì åäêîãî êàëèÿ è LiCl.

Ðåçêîå îòëè÷èå ãëèíèñòûõ ïîðîä è

ñòðóêòóðíûõ îñîáåííîñòåé ãëèíèñòûõ

ìèíåðàëîâ íèæíåìåëîâûõ îòëîæåíèé

Íèæíåêóðèíñêîé äåïðåññèè îò îäíî-

âîçðàñòíûõ ïîðîä Ïðèêàñïèéñêî-Ãó-

áèíñêîãî è Øåìàõû-Ãîáóñòàíñêîãî

ÍÃÐ ñâÿçàíî ñ òåêòîíèêîé ýòîãî ðàéî-

íà.

Â íèæíåìåëîâîå âðåìÿ îí çàíèìàë

ñèëüíî ïîãðóæåííóþ ÷àñòü áàññåéíà

îñàäêîíàêîïëåíèÿ è ïîäâåðãàëñÿ òåê-

òîíè÷åñêèì êîëåáàòåëüíûì äâèæåíèÿì

ñ ÿâíûì ïðåîáëàäàíèåì íèñõîäÿùèõ

äî êîíöà âåðõíåìåëîâîãî âðåìåíè,

Ì.Á.Õåèðîâ
Ê ãåíåçèñó è ïîñòñåäèìåíòàöèîííûì èçìåíåíèÿì ãëèíèñòûõ ìèíåðàëîâ
Ìåçîêàéíîçîéñêèõ îòëîæåíèé Àçåðáàéäæàíà
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Ðèñ. 5. Äèôðàòîãðàììû (À), ýëåêòðîííàÿ ìèêðîôîòîãðàôèÿ
(x18000) è òåðìîãðàììû (Â), õàðàêòåðíûå äëÿ ôðàêöèè
ìåëü÷å 1 ìêì ñåðèòèçèðîâàííûõ àðãèëëèòîâ íèæíåãî ìåëà
Ìóðàäõàíëèíñêîãî ÍÃÐ. à, á, â - òî æå, ÷òî è íà ðèñ. 4.



ïîñëå ÷åãî óñèëèâàëèñü âîñõîäÿùèå

òåêòîíè÷åñêèå äâèæåíèÿ, ñïîñîáñòâóþ-

ùèå ïîäúåìó ýòîé ÷àñòè áàññåéíà. Ýòè

äâèæåíèÿ (à òàêæå áëèçîñòü î÷àãîâ

âóëêàíè÷åñêèõ èçâåðæåíèé, ñïîñîáñ-

òâóþùèõ óñèëåíèþ òåïëîâîãî ïîòîêà è

ïîâûøåíèþ òåìïåðàòóðû) ñïîñîáñòâî-

âàëè ìåòàìîðôèçàöèè ïîðîä íèæíåãî

ìåëà (Äæàðëû, Ñîðñîð).

Çäåñü ãëèíèñòûå ïîðîäû ïðåäñòàâ-

ëåíû î÷åíü ïëîòíûìè (ïîðèñòîñòü 5%)

ïî÷òè ÷åðíûìè àðãèëëèòàìè, ïîäâåð-

æåííûìè ñèëüíîìó êàòàãåíåçó (ïðî-

øåäøèìè ñòàäèþ ìåçîêàòàãåíåçà è

íà÷àëüíîé ñòàäèè àïîêàòàãåíåíçà). Îá-

ðàçîâàíèå çäåñü ìèíåðàëà êîððåíñèòî-

âîãî òèïà ñîîòâåòñòâóåò ñîñòîÿíèþ

ðàâíîâåñèÿ ìåæäó êîíöåíòðàöèåé Mg2+

â ðàñòâîðå è â ìåæñëîåâîì ïðîñò-

ðàíñòâå, ïðè êîòîðîì áîëåå âåðîÿòíî

ðàñïîëîæåíèå èîíîâ â ïðàâèëüíîì ÷å-

ðåäîâàíèè, ÷òî ïðèâîäèò ê ìèíèìóìó

îáúåìà. Ýòî êàê çàìå÷åíî Æ.Ìèëëî

(1968) îòâå÷àåò ïðàâèëó Ïîëèíãà, â

ñîîòâåòñòâèè ñ êîòîðûì êðèñòàëëè÷åñ-

êàÿ ðåøåòêà ÿâëÿåòñÿ óñòîé÷èâîé ïðè

íàèáîëåå ïëîòíîé óïàêîâêå èîíîâ. Ñ

ðàçâèòèåì êàòàãåíåçà è ïîÿâëåíèåì

ïðèçíàêîâ ìåòàìîðôèçìà ïîä âëèÿíè-

åì òåìïåðàòóðû è äàâëåíèÿ âîçðàñòà-

åò ôèêñàöèÿ èîíîâ ìàãíèÿ ìîíòìîðèë-

ëîíèòîì. Ïðè ýòîì âñå áîëüøå è áîëü-

øå âíåäðÿþòñÿ îíè â îêòàýäðè÷åñêèå

ñëîè, à àëþìèíèé ïåðåõîäèò â òåò-

ðàýäðè÷åñêèå ïîçèöèè. Â òàêîì ñîëèñ-

òîì ìàãíåçèàëüíîì ñèëèêàòå òðèîê-

òàýäðè÷åñêîãî òèïà âîçðîñøèé çàðÿä

ðåøåòêè ñêðåïëÿåò áðóñèòîâûå ïðîìå-

æóòî÷íûå ñëîè, ÷òî ïðèâîäèò ê ïîÿâëå-

íèþ êîððåíñèòà (ðèñ.5). Ïðè ýòîì èç-

áûòîê ìîíòìîðèëëîíèòà çàìåùàåòñÿ

êâàðöåì (÷òî âîçìîæíî, â ïîâûøåííûõ

òåðìîáàðè÷åñêèõ óñëîâèÿõ) è Na, Ca-

ïîëåâûìè øïàòàìè, íà ýòî óêàçûâàåò

óâåëè÷åíèå èõ ñîäåðæàíèÿ â îáðàçöå ñ

ãëóáèíû 4142-4145 ì ðàçðåçà ñêâ.1

ïëîùàäè Äæàðëû. Ðàçâèòèå çäåñü íå

ãèäðîñëþäû, à õëîðèòà ïî ìîíòìîðèë-

ëîíèòó ÿâëÿåòñÿ ñëåäñòâèåì íàëè÷èÿ

áîãàòîé ìàãíèåì ùåëî÷íîé ñðåäû.

Êðîìå òîãî, ïî ìåðå ïîâûøåíèÿ òåì-

ïåðàòóðû è äàâëåíèÿ è ðàçâèòèÿ ìåòà-

ìîðôèçìà ñòðóêòóðû ãëèíèñòûõ ìèíå-

ðàëîâ, ñòðåìÿñü äîñòèãíóòü ìèíèìóìà

âíóòðåííåé ýíåðãèè, ñòàíîâÿòñÿ âñå

áîëåå ñîâåðøåííûìè. Æåëåçî è ìàã-

íèé óäàëÿþòñÿ èç òðåõñëîéíûõ ñèëèêà-

òîâ è âõîäÿò â êðèñòàëëè÷åñêóþ

ðåøåòêó õëîðèòà. È îáðàòíî, èç

ðåøåòêè õëîðèòà óäàëÿþòñÿ ÷óæäûå

åìó èîíû, â ÷àñòíîñòè àëþìèíèÿ. Â

ñâÿçè ñ ýòèì ñëåäóåò îòìåòèòü, ÷òî

ïðè ïðåîáðàçîâàíèè ìîíòìîðèëëîíèòà

â õëîðèò ãëóáèíà ïîãðóæåíèÿ íå ÿâëÿ-

åòñÿ ðåøàþùèì ôàêòîðîì. Õîðîøèì

ïðèìåðîì ýòîãî ìîæåò ñëóæèòü ïðè-

ñóòñòâèå ìîíòìîðèëëîíèòà â ãëèíàõ

ñðåäíåãî ïëèîöåíà Áàêèíñêîãî àðõèïå-

ëàãà íà ãëóáèíàõ ïðåâûøàþùèõ 6 êì.

Íà òðàíñôîðìàöèþ ãëèíèñòûõ ìèíåðà-

ëîâ çàìåòíîå âëèÿíèå îêàçûâàþò ãåî-

òåêòîíè÷åñêèå óñëîâèÿ, õèìèçì ñîñòà-

âà, âðåìÿ, à òàêæå ïðîíèöàåìîñòü ïî-

ðîäû (òðàíñôîðìàöèÿ ìîíòìîðèëëîíèòà

â õëîðèò â ïåñ÷àíèêå ñ ãëóáèíû 3975-

3980 ì ðàçðåçà ñêâ.1 ïëîùàäè Äæàð-

ëû èäåò íàìíîãî áûñòðåå, ÷åì â àð-

ãèëëèòå ñ òîé æå ãëóáèíû).

Òðàíñôîðìàöèÿ íàáóõàþùèõ ãëèíèñ-

òûõ ìèíåðàëîâ â íåíàáóõàþùèå ïî ìå-

ðå ðàçâèòèÿ êàòàãåíåçà ïðèâîäèò ê

îáåçâîæèâàíèþ è ñèëüíîìó óïëîòíåíèþ

ãëèíèñòûõ ïîðîä, êîòîðûå ëåãêî ïîä-

âåðãàþòñÿ òðåùèíîîáðàçîâàíèþ â òåê-

òîíè÷åñêè àêòèâíûõ çîíàõ, êàêîé ÿâëÿ-

åòñÿ Ìóðàäõàíëèíñêèé ÍÃÐ (ïëîùàäè

Äæàðëû, Ñîðñîð è äð.).

Äîâîëüíî âûñîêóþ óñòîé÷èâîñòü â

ïîâûøåííûõ òåðìîáàðè÷åñêèõ óñëîâèÿõ

ïðîÿâëÿåò êàîëèíèò, î ÷åì ñâèäåòåëü-

ñòâóåò íàõîæäåíèå åãî â ãëèíèñòûõ ïî-

ðîäàõ íèæíåãî ìåëà, ïðîøåäøèõ ñòà-

äèþ êàòàãåíåçà è ÷àñòè÷íî ìåòàãåíå-

çà. Ýòî ïðîòèâîðå÷èò çàêëþ÷åíèþ
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Æ.Ìèëëî (1968) î ïðåîáðàçîâàíèè

êàîëèíèòà â èëëèò è ñåðèöèò åùå íà

ñòàäèè ìåçîêàòàãåíåçà. Íå ìåíüøóþ

óñòîé÷èâîñòü ïðîÿâëÿåò îí è â íèæíå-

ìåëîâûõ îòëîæåíèÿõ Ïðèêàñïèéñêî-Ãó-

áèíñêîãî ÍÃÐ. Óñòîé÷èâîñòü è áîëü-

øèå ðàçìåðû êðèñòàëëîâ êàîëèíèòà ïî

ñðàâíåíèþ ñ òðåõñëîéíûìè ìèíåðàëà-

ìè îáóñëîâëåíû ñâÿçüþ ìåæäó òåò-

ðàýäðè÷åñêèìè è îêòàýäðè÷åñêèìè

ñëîÿìè, êîòîðûå â êàîëèíèòå ñîäåðæàò

ëèøü àëþìèíèé, à â òðåõñëîéíûõ ñè-

ëèêàòàõ - ðàçëè÷íûå êàòèîíû ñ äî-

âîëüíî øèðîêèì äèàïàçîíîì âñåâîç-

ìîæíûõ èçîìîðôíûõ çàìåùåíèé.

Îáðàáîòêà ãëèí íèæíåìåëîâûõ îòëî-

æåíèé Ìóðàäõàíëèíñêîãî ÍÃÐ è âåðõ-

íåìåëîâûõ ãëèí Ïðèêàñïèéñêî-Ãóáèíñ-

êîãî, Øåìàõû-Ãîáóñòàíñêîãî è Ãÿíä-

æèíñêîãî ÍÃÐ êàê îäíîíîðìàëüíûì

ðàñòâîðîì KOÍ, òàê è òðåõíîðìàëüíûì

ðàñòâîðîì LiCl, à òàêæå ìîðôîëîãè-

÷åñêèå îñîáåííîñòè ÷àñòèö ìîíòìî-

ðèëëîíèòà óêàçûâàþò íà ïðåèìóùåñò-

âåííî âóëêàíîãåííîå ïðîèñõîæäåíèå

ïîñëåäíåãî.

Îí îáðàçîâàëñÿ èç âóëêàíè÷åñêîãî

ñòåêëà â ìîðñêèõ ùåëî÷íûõ óñëîâèÿõ.

Â ïîëüçó ýòîãî ãîâîðèò è òî, ÷òî â

ïåëèòîâîé ôðàêöèè ìó÷íèñòîãî ïåïëà

áåëîãî öâåòà ïëîùàäè Ýíãèõàðàí èç

ãëèíèñòûõ ìèíåðàëîâ ïðèñóòñòâóåò

òîëüêî òàêîé ìîíòìîðèëëîíèò. Ñëåäî-

âàòåëüíî, èìååò ìåñòî çàìåùåíèå

âóëêàíè÷åñêîãî ñòåêëà ìîíòìîðèëëî-

íèòîì. Îáðàáîòêà îáðàçöà òðåõíîð-

ìàëüíûì ðàñòâîðîì õëîðèñòîãî ëèòèÿ

óêàçûâàåò íà ðàçâèòèå çäåñü áåéäåë-

ëèòîâîé ðàçíîñòè ìîíòìîðèëëîíèòà. Â

òîíêîîòìó÷åííûõ ãëèíàõ ìîíòìîðèëëî-

íèò âûðàæåí åãî êðåìíåçåìèñòîé ðàç-

íîñòüþ. Ýòî óêàçûâàåò íà òî, ÷òî â

íà÷àëüíîé ñòàäèè ïåðåðàáîòêè âóëêà-

íè÷åñêîãî ñòåêëà îáðàçóåòñÿ áåéäåë-

ëèò, à â êîíå÷íîé - êðåìíåçåìèñòûé

ìîíòìîðèëëîíèò.

Ïîäîáíûé ïðîöåññ òàêæå îòìå÷åí â

ðàáîòàõ (Àëè-çàäå è äð., 1975; Ñèìà-

êîâ è äð., 1986; Õåèðîâ, 1979 è äð.).

Íàëè÷èå çàìåòíûõ êîëè÷åñòâ K2O â

èçó÷åííûõ ãëèíàõ âåðõíåãî ìåëà áëà-

ãîïðèÿòñòâóåò ÷àñòè÷íîìó ïðåîáðàçî-

âàíèþ ðàñïðåäåëåííîãî â íèõ áåéäå-

ëèòà â ãèäðîñëþäó ÷åðåç ñìåøàííî-

ñëîéíûå ãëèíèñòûå îáðàçîâàíèÿ ãèä-

ðîñëþäèñòîãî-áåéäåëëèòîâîãî ðÿäà, íà

÷òî óêàçûâàåò ïðèñóòñòâèå â íèõ ïî-

äîáíûõ îáðàçîâàíèé. Âîçìîæíîñòü òà-

êîãî ïðåîáðàçîâàíèÿ îïèñàíî è â ðà-

áîòå Ì.À.Ðàòååâà, Á.Ï.Ãðàäóñîâà,

Ì.Á.Õåèðîâà (1967).

Áûñòðîòà îñàäêîíàêîïëåíèÿ è ñâÿ-

çàííîå ñ íåé îòñóòñòâèå äëèòåëüíîé

ïåðåðàáîòêè ïîñòóïàþùåãî â áàññåéí

ìàòåðèàëà, íà ÷òî óêàçûâàåò íàëè÷èå

â âåðõíåìåëîâûõ îòëîæåíèÿõ ìàëîèç-

ìåíåííîãî ïèðîêëàñòè÷åñêîãî ìàòå-

ðèàëà, ïîâèäèìîìó, ïðåïÿòñòâîâàëè

ïðåîáðàçîâàíèþ áåéäåëëèòà â ãèäðî-

ñëþäó ÷åðåç ñìåøàííîñëîéíûå îáðà-

çîâàíèÿ áåéäåëëèò-ãèäðîñëþäèñòîãî

ðÿäà.

Ãèäðîñëþäà 2Ì1 çäåñü, êàê è â

íèæíåìåëîâûõ îòëîæåíèÿõ, ÿâëÿåòñÿ

àëëîòèãåííûì, è ïîñòóïàëà â áàññåéí

îñàäêîíàêîïëåíèÿ ñ Áîëüøîãî Êàâêà-

çà.

Ãåíåçèñ ñìåøàííîñëîéíûõ ãëèíèñ-

òûõ îáðàçîâàíèé ìîíòìîðèëëîíèò-ãèä-

ðî-ñëþäèñòîãî ðÿäà, êàêèå ðàñïðîñò-

ðàíåíû â ãëèíàõ âåðõíåãî ìåëà Øåìà-

õû-Ãîáóñòàíñêîãî ÍÃÐ ñâÿçàí ñ ïðî-

öåññàìè àãðàäàöèè è äåãðàäàöèè êàê

ìîíòìîðèëëîíèòà, òàê è ãèäðîñëþäû

(Ì.Á.Õåèðîâ, 1973). Ïðè äåãðàäàöèè

ïðîèñõîäèò óìåíüøåíèå, à àãðåäàöèè -

óâåëè÷åíèå èîíîâ â ìåæñëîåâûõ ïðî-

ìåæóòêàõ (ïåðåõîä îò ñòàáèëüíûõ ê

ëàáèëüíûì ïðîìåæóòêàì è íàîáîðîò).

Ðàçâèòèå â âåðõíåìåëîâûõ îòëîæå-

íèÿõ þæíîãî ñêëîíà Áîëüøîãî Êàâêà-

çà ñìåøàííîñëîéíûõ ãëèíèñòûõ îáðà-

çîâàíèé õëîðèò-ãèäðîñëþäèñòîãî ðÿäà,

Ì.Á.Õåèðîâ
Ê ãåíåçèñó è ïîñòñåäèìåíòàöèîííûì èçìåíåíèÿì ãëèíèñòûõ ìèíåðàëîâ
Ìåçîêàéíîçîéñêèõ îòëîæåíèé Àçåðáàéäæàíà



âåðîÿòíî, ñâÿçàíî ñ òðàíñôîðìàöèåé

áèîòèòà.

Ïîâûøåííîå ñîäåðæàíèå ìîíòìî-

ðèëëîíèòà â ãëèíèñòûõ ïîðîäàõ âåðõ-

íåãî ìåëà Ñðåäíåêóðèíñêîé âïàäèíû,

ïî ñðàâíåíèþ ñ ïîðîäàìè þãî-âîñòî÷-

íîãî ñêëîíà Áîëüøîãî Êàâêàçà, ïîâè-

äèìîìó, ñâÿçàíî ñ áîëåå øèðîêèì

ðàçâèòèåì çäåñü ïèðîêëàñòè÷åñêîãî

ìàòåðèàëà, ïðåîáðàçîâàâøåãîñÿ â

ìîðñêèõ ùåëî÷íûõ óñëîâèÿõ â ìîíòìî-

ðèëëîíèò.

Ëèòåðàòóðíûå èñòî÷íèêè (Àëè-çàäå

è äð., 1985; Àëè-çàäå è äð., 1975; Áó-

ðÿêîâñêèé è äð.,1988; Ãåîëîãèÿ Àçåð-

áàéäæàíà, òîì 2, ëèòîëîãèÿ, 1998;

Ðàõìàíîâ è äð., 2001) è ïðèâåäåííûå

âûøå äàííûå ïîçâîëÿþò ïðèäòè ê îï-

ðåäåëåííûì îáîáùàþùèì âûâîäàì îò-

íîñèòåëüíî ãåíåçèñà è êàòàãåíåòè÷åñ-

êèõ èçìåíåíèé ãëèíèñòûõ ìèíåðàëîâ â

ãëèíàõ ìåçîêàéíîçîéñêèõ îòëîæåíèé

Àçåðáàéäæàíà.
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Âûâîäû

Ãëèíèñòûå ìèíåðàëû â ãëèíàõ ìåçîêàéíîçîÿ Àçåðáàéäæàíà èìåþò, ïðåèìóùåñò-
âåííî, àëëîòèãåííîå ïðîèñõîæäåíèå, î ÷åì ñâèäåòåëüñòâóþò:

1. Ïîëèìèíåðàëüíûé ñîñòàâ òîíêîïåëèòîâîé ôðàêöèè ãëèí, â êîòîðîé ïðèñóòñòâó-
þò ãèäðîñëþäà, ìîíòìîðèëëîíèò, êàîëèíèò, õëîðèò, ñìåøàííîñëîéíûå ãëèíèñòûå îá-
ðàçîâàíèÿ, ìàãíåçèàëüíûå ñèëèêàòû è äð.,

2. Íàëè÷èå îïðåäåëåííîé ñâÿçè ìåæäó ðàñïðåäåëåíèåì ãëèíèñòûõ ìèíåðàëîâ â
áàññåéíå îñàäêîíàêîïëåíèÿ è ñîñòàâîì ïîðîä èñòî÷íèêîâ ïèòàíèÿ,

3. Îòñóòñòâèå ðåøàþùåé ðîëè â ïîñòñåäèìåíòàöèîííîé ñòàäèéíîñòè â èçìåíå-
íèè ãëèíèñòûõ ìèíåðàëîâ ñ ãëóáèíîé çàëåãàíèÿ îòëîæåíèé,

4. Ïðèóðî÷åííîñòü îäíèõ è òåõ æå àññîöèàöèé ãëèíèñòûõ ìèíåðàëîâ ê ðàçëè÷-
íûì ñòðàòèãðàôè÷åñêèì óðîâíÿì, õàðàêòåðèçóþùèìèñÿ ðàçëè÷íûìè ôèçèêî-õèìè-
÷åñêèìè, ãåîõèìè÷åñêèì è ôàöèàëüíûìè óñëîâèÿìè,

5. Ïî÷òè ïîâñåìåñòíîå ïðèñóòñòâèå â ãëèíàõ òàêèõ ðàçëè÷íûõ,  ïî óñëîâèÿì
ñâîåãî îáðàçîâàíèÿ ìèíåðàëîâ, êàêèìè ÿâëÿþòñÿ ìîíòìîðèëëîíèò è êàîëèíèò.

Íàðÿäó ñ ýòèì â èçó÷åííûõ îòëîæåíèÿõ âñòðå÷àþòñÿ òàêæå ãëèíèñòûå îáðàçîâà-
íèÿ àóòèãåííîãî ïðîèñõîæäåíèÿ:

1. Ãëèíèñòûé öåìåíò ïåñ÷àíî-àëåâðèòîâûõ ïîðîä íèæíåãî ïëèîöåíà Íèæíåêó-
ðèíñêîé íèçìåííîñòè è Áàêèíñêîãî àðõèïåëàãà, ïðåäñòàâëåííûé ìîíîìèíåðàëüíûì
ìîíòìîðèëëîíèòîâûì ìàòåðèàëîì. Ïðè ýòîì ïðîíèöàåìîñòü ÿâëÿåòñÿ îäíèì èç
ãëàâíûõ ôàêòîðîâ, áëàãîïðèÿòñòâóþùèõ àóòèãåííîìó îáðàçîâàíèþ ìèíåðàëîâ, íî
íåîáÿçàòåëüíî êàêîãî-òî îïðåäåëåííîãî, íàïðèìåð êàîëèíèòà, êàê íà ýòî óêàçàíî â
ðàáîòå (Glass, 1958).

Ïî íàøèì äàííûì â ïåñ÷àíèêàõ (ïðîíèöàåìûõ) â çàâèñèìîñòè îò ñîñòàâà èñõîä-
íîãî ìàòåðèàëà è ôèçèêî-õèìè÷åñêèõ óñëîâèé âîçìîæíî îáðàçîâàíèå ñàìûõ ðàç-
ëè÷íûõ ìèíåðàëîâ (è êàîëèíèòà, è ìîíòìîðèëëîíèòà, è ãèäðîñëþäû è äð.). Â ãàçî-
íîñíûõ ïåñ÷àíèêàõ, êàê ïðàâèëî, îáðàçóåòñÿ àóòèãåííûé êàîëèíèò.

2. Íåñîìíåííî àóòèãåííóþ ïðèðîäó èìååò ìîíòìîðèëëîíèò, âñòðå÷åííûé â êà-
÷åñòâå åäèíñòâåííîãî ãëèíèñòîãî ìèíåðàëà â òîíêîïåëèòîâîé ôðàêöèè ïåïëîâûõ
ïðîñëîåâ, çàëåãàþùèõ ñðåäè ãëèíèñòûõ ïîðîä ïîëèìèíåðàëüíîãî ñîñòàâà (â îòëî-
æåíèÿõ àê÷àãûëà è íèæíåãî ïëèîöåíà Íèæíåêóðèíñêîé îáëàñòè è Áàêèíñêîãî àðõè-
ïåëàãà è äð.). Ïðè ýòîì ñëàáîèçìåíåííûå ïåïëà ïðåîáðàçóþòñÿ â áåéäåëëèò è ñìå-
øàííîñëîéíûå îáðàçîâàíèÿ áåéäåëëèò-ìîíòìîðèëëîíèòîâîãî ðÿäà, à ñèëüíî ïåëè-
òèçèðîâàííûå ïåïëû ïåðåõîäÿò, â îñíîâíîì, â ìîíòìîðèëëîíèò.

3. Ïðèñóòñòâèå ñìåøàííîñëîéíûõ ãëèíèñòûõ îáðàçîâàíèé êàê ñ óïîðÿäî÷åííûì,
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òàê è áåñïîðÿäî÷íûì ÷åðåäîâàíèåì ñëîåâ, ñ÷èòàåòñÿ îäíèì èç îñíîâíûõ ïðèçíà-
êîâ òðàíñôîðìàöèè ãëèíèñòûõ ìèíåðàëîâ.

4. Íàïðàâëåííîå ñòàäèéíîå ïðåîáðàçîâàíèå îòäåëüíûõ ãëèíèñòûõ ìèíåðàëîâ â
ïîâûøåííûõ òåðìîáàðè÷åñêèõ óñëîâèÿõ. Ïðè ýòîì íàïðàâëåíèå òðàíñôîðìàöèè îï-
ðåäåëÿåòñÿ êàê ñîñòàâîì èñõîäíûõ ãëèí, òàê è ôèçèêî-õèìè÷åñêèìè óñëîâèÿìè ñðå-
äû.

Ïðè òðàíñôîðìàöèè ãëèíèñòûõ ìèíåðàëîâ âàæíîå çíà÷åíèå, ïîìèìî ïðîíèöàå-
ìîñòè, èìååò òàêæå ôàêòîð âðåìåíè (îñîáåííî â îòíîñèòåëüíî óïëîòíåííûõ ïîðî-
äàõ).

×òî êàñàåòñÿ ãåíåòè÷åñêîé ïðèðîäû îòäåëüíûõ ãëèíèñòûõ ìèíåðàëîâ, òî äåëî
îáñòîèò ñëåäóþùèì îáðàçîì: ìîíòìîðèëëîíèò, ðàñïðîñòðàíåííûé â èçó÷åííûõ îò-
ëîæåíèÿõ, èìååò êàê àóòèãåííîå, òàê è àëëîòèãåííîå ïðîèñõîæäåíèå. Â çàâèñèìîñ-
òè îò óñëîâèé â îäíèõ ñëó÷àÿõ îí èìååò àëëîòèãåííîå, â äðóãèõ àóòèãåííîå, à òàê-
æå â îäíèõ è òåõ æå îòëîæåíèÿõ îäíîâðåìåííî êàê àóòèãåííîå, òàê è àëëîòèãåííîå
ïðîèñõîæäåíèå.

Ïðåîáðàçîâàíèå âóëêàíè÷åñêîãî ñòåêëà â ìîíòìîðèëëîíèò â áîãàòîé ìàãíèåì

ùåëî÷íîé ñðåäå ïðîèñõîäèò ïî ñõåìå: âóëêàíè÷åñêîå ñòåêëîiáåéäåëëèòiñìåøàí-

íîñëîéíûå îáðàçîâàíèÿ áåéäåëëèò-ìîíòìîðèëëîíèòîâîãî ðÿäàiìîíòìîðèëëîíèò.
Äàííûé ïðîöåññ äîõîäèò äî êîíöà â äèàãåíåçå ïðè ñèëüíîé ïåëèòèçàöèè ïåïëà, à
â ñëàáîèçìåíåííûõ ïåïëàõ îí íå äîõîäèò äî êîíöà è îáðàçóåòñÿ ñìåñü áåéäåëëè-
òà, ñìåøàííîñëîéíûõ ìèíåðàëîâ áåéäåëëèò-ìîíòìîðèëëîíèòîâîãî ðÿäà è ìîíòìî-
ðèëëîíèòà (â íåáîëüøîì êîëè÷åñòâå).

Â ïîçäíèõ ñòàäèÿõ äèàãåíåçà è â êàòàãåíåçå íàáëþäàåòñÿ òðàíñôîðìàöèÿ êàê àó-
òèãåííîãî, êàê è àëëîòèãåííîãî ìîíòìîðèëëîíèòà â õëîðèò ïî ñõåìå: ìîíòìîðèëëî-

íèòiñìåøàííîñëîéíûå îáðàçîâàíèÿ õëîðèò-ìîíòìîðèëëîíèòîâîãî ðÿäàiõëîðèò.
Â ñðåäå áîãàòîé íå ìàãíèåì, à êàëèåì òðàíñôîðìàöèÿ ïåïëîâîãî ìàòåðèàëà ïðî-

òåêàåò ïî ñõåìå: âóëêàíè÷åñêîå ñòåêëîiáåéäåëëèòiñìåøàííîñëîéíûå ãëèíèñòûå

îáðàçîâàíèÿ áåéäåëëèò ãèäðîñëþäèñòîãî ðÿäàiãèäðîñëþäà.
Àëëîòèãåííûì ÿâëÿåòñÿ âûñîêîòåìïåðàòóðíàÿ ðàçíîñòü ãèäðîñëþäû 2Ì1, êîòîðàÿ

íå îáðàçóåòñÿ â ìîðñêèõ óñëîâèÿõ, îíà ÿâëÿåòñÿ äîâîëüíî óñòîé÷èâûì ìèíåðàëîì.
Ñ ãëóáèíîé è âîçðàñòîì íàáëþäàåòñÿ ñîâåðøåíñòâîâàíèå åå êðèñòàëëè÷åñêîé
ñòðóêòóðû.

Êàîëèíèò â îñíîâíîì ÿâëÿåòñÿ àëëîòèãåííûì â ãëèíèñòûõ ïîðîäàõ ìåçîêàéíîçîÿ
Àçåðáàéäæàíà. Ïîñòóïàåò îí â áàññåéí îñàäêîíàêîïëåíèÿ, êàê è ãèäðîñëþäà 2Ì1,

ñ Áîëüøîãî Êàâêàçà. Îí ÷àñòè÷íî îáðàçóåòñÿ â ïî÷âåííîì ïîêðîâå ñîñåäíèõ îá-
ëàñòåé ñóøè â ïåðèîäû òåïëîãî è âëàæíîãî êëèìàòà, à òàêæå â ïðîäóêòèâíûõ ãî-
ðèçîíòàõ ãëóáîêîãî çàëåãàíèÿ, è ãàçîíîñíûõ ïåñ÷àíèêàõ.

Àëëîòèãåííîå ïðîèñõîæäåíèå èìååò òðèîêòàýäðè÷åñêèé õëîðèò, ðàñïðîñòðàíåííûé
â ìåçîêàéíîçîéñêèõ îòëîæåíèÿõ Àçåðáàéäæàíà. Â äèàãåíåçå îí ÷àñòè÷íî îáðàçî-
âàëñÿ òàêæå çà ñ÷åò òðèîêòàýäðè÷åñêîãî áèîòèòà.

Â äèàãåíåçå è êàòàãåíåçå  íàáëþäàåòñÿ òðàíñôîðìàöèÿ ìîíòìîðèëëîíèòà â õëî-
ðèò ÷åðåç ñìåøàííîñëîéíûå ãëèíèñòûå îáðàçîâàíèÿ ìîíòìîðèëëîíèò-õëîðèòîâîãî
ðÿäà.

Ìàãíåçèàëüíûå ñèëèêàòû öåïî÷å÷íîãî ñòðîåíèÿ îáðàçîâàëèñü â îòíîñèòåëüíî
ìîëîäûõ îòëîæåíèÿõ àóòèãåííûì ïóòåì.
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Genesis of clay minerals and about the genesis and
ðostsedimentation changes  of clayey minerals of

Meso-Cenozoic deðosits in Azerbaijan

M.B.Kheirov 

Processes of lithogenesis ðlay an imðortant role in the formation of geological

ðeculiarities of oil and gas deðosits.

Processes of lithogenesis of clays and clayey minerals start since the moment of

entry into the sedimentation basin. This is due to the ion-exchange reactions between

the clayey minerals and ions of the sea water, and a sðecial role is ðlayed by ions

Mg2+ and K+. They ðromote the formation of dior trioctahedral clayey minerals in the

basin.

In the ðrocess of lithofication of sediments, deðending on ðhysical-chemical ðecu-

liarities and geochemical environment in the basin, there occurs the formation of va-

rious minerals by the authigenic way.

In the reduction geochemical medium there takes ðlace the formation of the authi-

genic montmorillonite of the volcanic material.

In lagoons with a high salinity of waters, there have been formed magnesian mi-

nerals of a chain-like structure (ðaligorskite, seðiolite).

During the subsidence of the sediments to large deðth, there occur ðerceived

katagenetic changes under the influence of increased values of thermobaric ðara-

meters. Rate of these ðrocesses in the lithofacial clays in not high due to a not

intensive migration of ions. The swelling clayey minerals there may be ðreserved at

deðth more than 6-7 km. At rather high temðeratures, the water may be removed

out of them irreversably. But this does not mean the conversion of montmorillonite

into chlorite or sericite. For this ðrocess the existence of elements necessary for

the formation of chlorite or micas as well as conditions for their migration in a rock

are required.
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Ýèëëè ìèíåðàëëàðûí ýåíåçèñè âÿ Àçÿðáàéæàíûí ìåçîêàéíîçîé
÷þêöíòöëÿðèíäÿ ëèòîæåíåçèí èíêèøàôû.

Ì.Á.Õåèðîâ 

Ëèòîýåíåòèê ïðîñåñëÿð ñöõóðëàðûí âÿ êàðáîùèäðîýåí éûüûíëàðûíûí ôîðìàëàøìàñûíà
ÿùÿìèééÿòëè òÿñèð ýþñòÿðèð. Áó ïðîñåñäÿ Ìý2+ âÿ Ê+ èîíëàðûíûí ðîëó áþéöêäöð. Ñöõóðëàðûí
ëèòèôèêàñèéàñû ïðîñåñèíäÿ ÷îõ ìöõòÿëèô àóòèýåí ìèíåðàëëàð ìåéäàíà ýÿëèð. Áó çàìàí ëèòîýåíåçèí
èñòèãàìÿòèíÿ ÷þêöíòöòîïëàíìà ùþâçÿñèíäÿêè ýåîêèìéÿâè øÿðàèò ýöæëö òÿñèð åäèð. ×þêöíòöëÿðèí
ýþìöëìÿ äÿðèíëèéè àðòäûãæà ñöõóðëàðûí  (âÿ ìèíåðàëëàðûí) êàòàýåíåòèê äÿéèøìÿëÿðè äÿ ýöæëÿíèð.
Áþéöê äÿðèíëèêëÿðäÿ òåðìîáàðèê ïàðàìåòðëÿðè éöêñÿldikcÿ àç äÿéàíÿòëè ìèíåðàëëàðûí äàùà
äÿéàíÿòëè ìèíåðàëëàðà ÷åâðèëìÿñèíèí ýöæëÿíìÿñè ìöøàùèäÿ åäèëèð.



Ââåäåíèå

Òðàäèöèîííî îïðåäåëåíèÿ åñòåñòâåí-

íîé ðàäèîàêòèâíîñòè ïîðîä îðèåíòèðî-

âàíû ëèáî íà ðåøåíèå ýêîëîãè÷åñêèõ

çàäà÷, ëèáî íà îïðåäåëåíèå  äèàãåíå-

òè÷åñêèõ èçìåíåíèé è âàðèàöèé ëèòî-

ëîãè÷åñêîãî ñîñòàâà îòëîæåíèé, îñíî-

âàííûõ íà ðàçëè÷èè â ðàäèîàêòèâíîñ-

òè òåõ èëè èíûõ ìèíåðàëîâ. Òàê, íàï-

ðèìåð, òàêèå ìèíåðàëû  êàê êâàðö,

ãèïñ, êàëüöèò õàðàêòåðèçóþòñÿ íèçêîé

ãàììà- àêòèâíîñòüþ, à èëëèò, ìîíàöèò-

î÷åíü âûñîêîé. Ëèøü åäèíè÷íûå ïóá-

ëèêàöèè èìåþòñÿ îòíîñèòåëüíî èñïîëü

çîâàíèÿ ðàäèîìåòðè÷åñêèõ äàííûõ â

äðóãèõ öåëÿõ. Â ÷àñòíîñòè, áûëè ñäåëà-

íû íåêîòîðûå ïîïûòêè âîññòàíîâëåíèÿ

óñëîâèé îñàäêîíàêîïëåíèÿ ïî äàííûì

ñïåêòðàëüíîãî ãàììà-àíàëèçà, õîòÿ

ìíîãèìè àâòîðàìè îòìå÷àëàñü çàòðóä-

íèòåëüíîñòü îäíîçíà÷íîé èíòåðïðå-

òàöèè â âèäó ìíîãîîáðàçèÿ ôàêòîðîâ,

âëèÿþùèõ íà ñîäåðæàíèå ðàäèîàêòèâ-

íûõ ýëåìåíòîâ â ïîðîäàõ (Rider, 1990;

Íurst, 1990; Íurst, Milodowski, 1996;

Martinius et al., 2002).

Â äàííîé ñòàòüå ïðèâîäÿòñÿ ðåçóëü-

òàòû ôàöèàëüíîãî àíàëèçà, îñíîâàí-

íîãî íà êîìïëåêñå ñåäèìåíòîëîãè÷åñ-
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ÓÑËÎÂÈß ÑÅÄÈÌÅÍÒÀÖÈÈ ÎÒËÎÆÅÍÈÉ
ÍÈÆÍÅÃÎ ÎÒÄÅËÀ ÏÐÎÄÓÊÒÈÂÍÎÉ ÒÎËÙÈ
È ÈÕ ÅÑÒÅÑÒÂÅÍÍÀß ÐÀÄÈÎÀÊÒÈÂÍÎÑÒÜ

Â äàííîé ñòàòüå âïåðâûå äëÿ îñàäî÷íûõ îòëîæåíèé Þæíî-Êàñïèéñêîãî
áàññåéíà äåëàåòñÿ ïîïûòêà èñïîëüçîâàíèÿ äàííûõ ïðèðîäíîé ðàäèîàêòèâíîñ-
òè îòëîæåíèé â öåëÿõ ðåêîíñòðóêöèè óñëîâèé èõ ñåäèìåíòàöèè. Ïîëó÷åííûå
ðåçóëüòàòû ïîêàçûâàþò õîðîøóþ ñîïîñòàâèìîñòü õàðàêòåðà ðàñïðåäåëåíèÿ
ðàäèîàêòèâíûõ ýëåìåíòîâ ñ óñëîâèÿìè îñàäêîíàêîïëåíèÿ. Âûÿâëÿåòñÿ òàêæå
÷åòêàÿ çàâèñèìîñòü ñîäåðæàíèé ðàäèîàêòèâíûõ ýëåìåíòîâ îò èñòî÷íèêà ïîñ-
òóïëåíèÿ îñàäî÷íîãî ìàòåðèàëà, ÷òî ìîæåò áûòü óñïåøíî èñïîëüçîâàíî ïðè
ïðîâåäåíèè ïàëåîôàöèàëüíûõ, ïàëåîãåîãðàôè÷åñêèõ ïîñòðîåíèé. 

Åñòåñòâåííàÿ ðàäèîàêòèâíîñòü, ôàöèè, èñòî÷íèê ñíîñà, ïðîäóêòèâíàÿ
òîëùà, Þæíî-Êàñïèéñêèé áàññåéí
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êèõ è  ãàììà-ñïåêòðîìåòðè÷åñêèõ

äàííûõ. 

Êðàòêèé ãåîëîãè÷åñêèé îáçîð
Ãåîëîãè÷åñêîå ñòðîåíèå è òåêòîíèêà

ðàéîíà èññëåäîâàíèé
Þæíî-Êàñïèéñêèé áàñññåéí (ÞÊÁ)

ëåæèò â ïðåäåëàõ Àëüïèéñêî-Ãèìà-

ëàéñêîãî ñêëàä÷àòîãî ïîÿñà ìåæäó Åâ-

ðîïåéñêîé è Àôðî-Àðàâèéñêîé ïëèòà-

ìè (Ìåæäóíàðîäíàÿ Òåêòîíè÷åñêàÿ

êàðòà..., 2002). ÞÊÁ âêëþ÷àåò â ñåáÿ

ñîáñòâåííî ìîðñêóþ Þæíî-Êàñïèéñêóþ

âïàäèíó, Àáøåðîíî-Ãîáóñòàíñêèé ïå-

ðèêëèíàëüíûé ïðîãèá, Íèæíåêóðèíñêèé

ìåæãîðíûé ïðîãèá, Çàïàäíî-Òóðêìåíñ-

êèé è Ïðåäýëüáóðñêèé ïðîãèáû (ðèñ.1).

Ìîùíîñòü îñàäî÷íîãî ÷åõëà â ÞÊÁ

ïî íåêîòîðûì äàííûì äîñòèãàåò îã-

ðîìíîé âåëè÷èíû 30-32 êì (Knaðð et

al., 2000) â öåíòðàëüíîé ìîðñêîé ÷àñ-

òè áàññåéíà, ïðè÷åì íà ïëèîöåí-÷åò-

âåðòè÷íûé êîìïëåêñ ïðèõîäèòñÿ  îêîëî

10 êì, èç êîòîðûõ íå ìåíåå 7-8 êì

ïàäàåò íà íèæíåïëèîöåíîâûå îòëîæå-

íèÿ (Guliyev et al., 2003). Íèæå â ðàç-

ðåçå íåñîìíåííî ïðèñóòñòâèå ìèîöå-

íîâûõ è îëèãîöåíîâûõ ïîðîä, ïîñêîëü-

êó êîðíè èçîáèëóþùèõ âî âïàäèíå ãëè-

íÿíûõ äèàïèðîâ è ãðÿçåâûõ âóëêàíîâ, â

îñíîâíîì, ñâÿçàíû ñ ãëèíèñòîé ìàé-

êîïñêîé ñåðèåé (Ìåæäóíàðîäíàÿ Òåê-

òîíè÷åñêàÿ êàðòà..., 2002). 

Èçó÷åííûå íàìè îòëîæåíèÿ ïðîäóê-

òèâíîé òîëùè (íèæíèé ïëèîöåí), ñëî-

æåííûå ôëþâèàëüíî-äåëüòîâî-îçåð-

íûìè îñàäêàìè, ïîêðûâàþò âåñü çà-

ïàäíûé áîðò è öåíòðàëüíóþ ÷àñòü Þæ-

íî-Êàñïèéñêîãî áàññåéíà è ïðåäñòàâ-

ëÿþò ñîáîé ãëàâíîå âìåñòèëèùå óãëå-

âîäîðîäîâ, ñîäåðæàùåå îêîëî 95% îò

çàïàñîâ íåôòè è ãàçà â ýòîé ñòàðåé-

øåé íåôòåãàçîíîñíîé ïðîâèíöèè ìèðà.

Î÷åâèäíî, ÷òî àêêóìóëÿöèÿ ïîäîáíîé

ìîùíîé 8 êèëîìåòðîâîé òåððèãåííîé

òîëùè â îòíîñèòåëüíî êðàòêèé ãåîëî-

ãè÷åñêèé ïåðèîä âðåìåíè (îêîëî 2 Ìà)

ÿâèëàñü ñëåäñòâèåì ñâåðõâûñîêèõ

ñêîðîñòåé ñåäèìåíòàöèè, òàê íàçûâàå-

ìàÿ ëàâèííàÿ ñåäèìåíòàöèÿ. Îòíîñè-

òåëüíî îãðàíè÷åííûé àðåàë ðàñïðîñò-

ðàíåíèÿ îòëîæåíèé íèæíåãî ïëèîöåíà,

ðàçâèòûõ ëèøü â ïðåäåëàõ Þæíî-Êàñ-

ïèéñêîãî áàññåéíà (ÞÊÁ) è íåçíà÷è-

òåëüíîé ÷àñòè Ñðåäíå-Êàñïèéñêîé

Àëèåâà Ý.Ã. è äð.
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Ðèñ. 1. Òåêòîíè÷åñêàÿ êàðòà Êàñïèéñêîãî ìîðÿ (Ìåæäóíàðîäíàÿ Òåêòîíè÷åñêàÿ êàðòà Êàñïèéñêîãî ìî-
ðÿ è åãî îáðàìëåíèÿ, 2002)

1. Âîñòî÷íî-Åâðîïåéñêàÿ ïëàòôîðìà;  Ñêèôñêî-Òóðàíñêàÿ ïëèòà: 2- áàéêàëüñêèé ôóíäàìåíò; 3- ãåðö-
èíñêèé ôóíäàìåíò; 4- ðàííåêèììåðèéñêèé ôóíäàìåíò; 5- Àëüïèéñêàÿ ñêëàä÷àòàÿ ñèñòåìà Áîëüøîãî êàâ-
êàçà è Êîïåòäàãà; 6- Àëüïèéñêàÿ ñêëàä÷àòàÿ ñèñòåìà Ìàëîãî Êàâêàçà, Ýëüáóðñà è Òàëûøà; 7- Àëüïèéñ-
êèå ïåðåäîâûå, ïåðèêëèíàëüíûå è ìåæãîðíûå ïðîãèáû; 8- îáëàñòü ðàçâèòèÿ îêåàíè÷åñêîé êîðû; 9- ðàç-
ëîìû.



âïàäèíû, ãîâîðèò î òîì, ÷òî îáëàñòü

ñåäèìåíòàöèè ðàñïîëàãàëàñü â ïðåäå-

ëàõ ÞÊÁ ñ äåïîöåíòðîì â öåíòðàëüíîé

÷àñòè áàññåéíà, êîòîðàÿ ïðåòåðïåëà

ðåçêîå ïîãðóæåíèå â êîíöå ìèîöåíà -

íà÷àëå ïëèîöåíà. Ñîãëàñíî íåêîòîðûì

îöåíêàì äàííîå ïîãðóæåíèå ÞÊÁ äîñ-

òèãàëî îò 600 äî 1500ì (Reynolds et

al., 1998) è ñîïðîâîæäàëîñü èíòåíñèâ-

íûì âîçäûìàíèåì îêðóæàþùèõ òåððè-

òîðèé, ÷òî è ïðèâåëî ê îñóøåíèþ

Ñðåäíå-Êàñïèéñêîé âïàäèíû. 

Ïîäîáíàÿ ãåîëîãè÷åñêàÿ ñèòóàöèÿ

ïðèâåëà ê èçìåíåíèþ ïàëåîãåîãðàôè-

÷åñêîãî ïëàíà íèæíåïëèîöåíîâîãî áàñ-

ñåéíà. Âñÿ îêðóæàþùàÿ èçîëèðîâàííûé

îò Ìèðîâîãî Îêåàíà áàññåéí Þæíîãî

Êàñïèÿ ñóøà ïðåäñòàâëÿëà ñîáîé ïî

ñóòè òåððèòîðèþ ðàçâèòèÿ ðå÷íûõ-

äåëüòîâûõ îòëîæåíèé ðÿäà êðóïíûõ

(ÏàëåîÂîëãà, ÏàëåîÓçáîé, ÏàëåîÊóðà)

è ìåëêèõ ðåê (Kroonenberg et al.,

2005) (ðèñ.2).

Ðàñïðîñòðàíåíèå è ñòðàòèãðàôèÿ 
îòëîæåíèé íèæíåãî ïëèîöåíà 

(ïðîäóêòèâíàÿ òîëùà)
Àðåàë ðàñïðîñòðàíåíèÿ äàííûõ îòëî-

æåíèé äîñòàòî÷íî âåëèê è îõâàòûâàåò

òåððèòîðèþ Àáøåðîíñêîãî ïîëóîñòðîâà,

Àáøåðîíñêîãî, Áàêèíñêîãî àðõèïåëàãîâ,

Äæåéðàíêå÷ìåññêîé äåïðåññèè, Àëÿòñ-

êîãî õðåáåòà, Íèæíåêóðèíñêîé äåïðåñ-

ñèè Êóðèíñêî-Þæíî-Êàñïèéñêîé ìåãà-

âïàäèíû, à òàêæå ÷àñòè Ïðèêàñïèéñêî-

Ãóáèíñêîãî ðàéîíà çàïàäíîãî áîðòà

Ñðåäíå-Êàñïèéñêîé âïàäèíû. Â ïðåäå-

ëàõ âûøåíàçâàííîé òåððèòîðèè ðàçâè-

òà ñèñòåìà êðóïíûõ àíòèêëèíàëüíûõ

ñòðóêòóð, ê áîëüøèíñòâó èç êîòîðûõ
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Ðèñ.2. Ñõåìàòè÷åñêàÿ êàðòà Þæíî-Êàñïèéñêîãî
áàññåéíà è ïðèëåãàþùèõ òåððèòîðèé â íèæíåì
ïëèîöåíå (Kroonenberg et al., 2005).

Ðèñ. 3. Àðåàë ðàñïðîñòðàíåíèÿ îòëîæåíèé ïðî-
äóêòèâíîé òîëëùè â ïðåäåëàõ çàïàäíîãî áîðòà è
öåíòðàëüíîé ÷àñòè Þæíî-Êàñïèéñêîé âïàäèíû.

1- Êèðìàêèíñêàÿ äîëèíà; 2- ßñàìàëüñêàÿ äîëè-
íà; 3- àíòèêëèíàëüíûå ñòðóêòóðû; 4-íåôòÿíûå ìåñ-
òîðîæäåíèÿ; 5- ãàçîâûå ìåñòîðîæäåíèÿ; 6- íåôòå-
ãàçîâûå ìåñòîðîæäåíèÿ; 7- ãàçîêîíäåíñàòíûå ìåñ-
òîðîæäåíèÿ.
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ïðèóðî÷åíû çíà÷èòåëüíûå ñêîïëåíèÿ

íåôòè è ãàçà â íèæíåïëèîöåíîâûõ ðå-

çåðâóàðàõ. (ðèñ.3).

Âûäåëÿåòñÿ íåñêîëüêî ëèòîôàöèàëü-

íûõ òèïîâ îòëîæåíèé ïðîäóêòèâíîé

òîëùè (ÏÒ) - àáøåðîíñêèé, ãîáóñòàíñ-

êèé, êóðèíñêèé, ïðèêàñïèéñêèé, þæíî-

êàñïèéñêèé, ïðè÷åì ïîñëåäíèé îáúåäè-

íÿåò ÷åðòû âñåõ âûøåóêàçàííûõ ëèòî-

ôàöèàëüíûõ çîí, ïðåäñòàâëÿÿ ñîáîé

ïðîäîëæåíèå èõ â øåëüôîâóþ ÷àñòü

áàññåéíà. Òèïè÷íûìè ÷åðòàìè îòëîæå-

íèé âñåõ òèïîâ ïðîäóêòèâíîé òîëùè

ÿâëÿåòñÿ èñêëþ÷èòåëüíî òåððèãåííûé

ñîñòàâ èõ, îòñóòñòâèå ìîëëþñêîâîé

ôàóíû è ñêóäíîñòü ìèêðîôàóíèñòè÷åñ-

êîãî ñîñòàâà. 

Â äàííîé ñòàòüå ðå÷ü ïîéäåò îá îò-

ëîæåíèÿõ ÏÒ àáøåðîíñêîãî (âîëæñêî-

ãî) òèïà, ñëîæåííûõ, â îñíîâíîì, òåð-

ðèãåííûì ìàòåðèàëîì, ïðèíîñèìûì

ÏàëåîÂîëãîé ñ Ðóññêîé ïëàòôîðìû,

÷òî áûëî âïåðâûå äîêàçàíî Â.Ï. Áàòó-

ðèíûì  íà  îñíîâàíèè ñõîæåñòè ìèíå-

ðàëîãè÷åñêîãî ñîñòàâà îòëîæåíèé  ÏÒ

è îñàäêîâ ñîâðåìåííîé äåëüòû Âîëãè

(Áàòóðèí, 1937). 

Ïî ñåéñìè÷åñêèì äàííûì îòìå÷àåò-

ñÿ ãëóáîêèé âðåç êàíüîíà ÏàëåîÂîëãè

â ìåëîâûå îòëîæåíèÿ. Ãëóáèíà êàíüîíà

äîñòèãàåò 600ì, øèðèíà - îêîëî 50

êì  (Rahmanov, 2002) (ðèñ. 4).

Íàðÿäó ñ ñåâåðíîé ïèòàþùåé ïðî-

âèíöèåé - Ðóññêîé ïëàòôîðìîé, ñó-

ùåñòâîâàëè òàêæå è äðóãèå èñòî÷íèêè

ñíîñà, èìåþùèå ïîä÷èíåííîå çíà÷å-

íèå, ÷òî ïîäòâåðæäàåòñÿ íàëè÷èåì â

îñàäêàõ àáøåðîíñêîãî òèïà ïàëåîçîéñ-

êèõ ãàëåê (Âèñòåëèóñ, Ìèêëóõî-Ìàêëàé,

1951), ïðèíîñèìûõ, î÷åâèäíî, ñî

Ðèñ.4. Êàíüîí ÏàëåîÂîëãè â Ñðåäíå-
Êàñïèéñêîé âïàäèíå ïî ñåéñìè÷åñêèì äàí-
íûì (Rahmanov, 2002).
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Ñðåäíåêàñïèéñêîé ñóøè, è ìå-

ëîâîé, òðåòè÷íîé ôàóíû ñ

Áîëüøîãî Êàâêàçà (Àëèåâ,

1949; Ñóëòàíîâ, 1949).  

Òèïè÷íûìè ÷åðòàìè ìèíå-

ðàëîãè÷åñêîãî ñîñòàâà îòëî-

æåíèé ïðîäóêòèâíîé òîëùè ÿâ-

ëÿåòñÿ âûñîêîå ñîäåðæàíèå

êâàðöà, äîñòèãàþùåå äî 95%.

Â çíà÷èòåëüíî ìåíüøåì êîëè-

÷åñòâå èìåþò ìåñòî ïîëåâûå

øïàòû (ìàêñèìàëüíî äî 20%)

è îáëîìêè ïîðîä (äî 10%). Â

òÿæåëîé ôðàêöèè õàðàêòåðíî

ïðèñóòñòâèå äèñòåíà, ñòàâðî-

ëèòà, ñèëëèìàíèòà, èëüìåíèòà.  

Â âèäó îòñóòñòâèÿ íàäåæíûõ ôàóíèñ-

òè÷åñêèõ êîìïëåêñîâ áèîñòðàòèãðàôè-

÷åñêîå äåëåíèå ïðîäóêòèâíîé òîëùè íå

ïðåäñòàâëÿåòñÿ âîçìîæíûì. Äàííûå

îòëîæåíèÿ â ïðåäåëàõ òåððèòîðèè ðàç-

âèòèÿ îñàäêîâ àáøåðîíñêîãî òèïà ïîä-

ðàçäåëÿþòñÿ íà îñíîâå ëèòîëîãè÷åñêî-

ãî ñîñòàâà íà 9 ëèòîñòðàòèãðàôè÷åñêèõ

êîìïëåêñîâ - ñíèçó ââåðõ: êàëèíñêàÿ,

ïîäêèðìàêèíêàÿ, êèðìàêèíñêàÿ, íàäêèð-

ìàêèíñêàÿ ïåñ÷àíèñòàÿ, íàäêèðìàêèíñ-

êàÿ ãëèíèñòàÿ ñâèòû (íèæíèé îòäåë

ïðîäóêòèâíîé òîëùè), ñâèòà ïåðåðûâà

(ôàñèëà), áàëàõàíñêàÿ, ñàáóí÷èíñêàÿ,

ñóðàõàíñêàÿ ñâèòû (âåðõíèé îòäåë ïðî-

äóêòèâíîé òîëùè). Áàëàõàíñêàÿ ñâèòà â

ñâîþ î÷åðåäü ïîäðàçäåëÿåòñÿ

íà 6 ãîðèçîíîâ ñ X-ãî ïî V.

Óñëîâèÿ îñàäêîíàêîïëåíèÿ 
îòëîæåíèé ïðîäóêòèâíîé

òîëùè.
Âîïðîñó ïðîèñõîæäåíèÿ îò-

ëîæåíèé ïðîäóêòèâíîé òîëùè

óäåëÿëè âíèìàíèå î÷åíü ìíî-

ãèå èññëåäîâàòåëè (Àâäóñèí,

1952; Àëèåâ, 1947, 1949; Àëèåâà,

2005à,á; Àëè-çàäå, 1960; Áàòóðèí,

1932, 1937; Êîâàëåâñêèé, 1922; Êî-

íþõîâ, 1951; Ìàìåäîâ, 1987, 1989;

Ìèð÷èíê, 1926, 1933; Ìóñòàôàåâ,

1963; Ñóëòàíîâ, 1949; Ïîòàïîâ, 1954;

Íinds et al., 2004; Reynolds et al.,

1998). Âûäâèãàëèñü ñàìûå ðàçíûå òåî-

ðèè îò íàçåìíî-âîäíûõ óñëîâèé îàäêî-

íàêîïëåíèÿ äî äåëüòîâî-îçåðíûõ è

ïðîòî÷íîâîäîåìíûõ, äàæå òóðáèäèòíûõ

ôàöèé (Õàëèôà-çàäå, 2007).     

Â ïîñëåäíèå ãîäû â ñâÿçè ñ íà÷àâ-

øèìñÿ “íåôòÿíûì áóìîì” íà Êàñïèè

ïðîäóêòèâíàÿ òîëùà ñíîâà ñòàëà

îáúåêòîì äåòàëüíîãî èçó÷åíèÿ. Áûëè

ïðîâåäåíû ïîäðîáíûå èññëåäîâàíèÿ
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Ðèñ.5. Ãåîëîãè÷åñêàÿ ñõåìà Êèðìàêèíñêîé àíòèêëèíàëè (Ãåî-
ëîãè÷åñêàÿ êàðòà Àïøåðîíñêîãî ïîëóîñòðîâà, 1965)

1- ãîëîöåíîâûå îòëîæåíèÿ; 
2- ñðåäíèé ïëåéñòîöåí, õàçàðñêèé ãîðèçîíò; 
3- íèæíèé ïëåéñòîöåí, àáøåðîíñêèé ÿðóñ;
4- âåðõíèé ïëèîöåí, àê÷àãûëüñêèé ÿðóñ; íèæíèé ïëèîöåí: 
5- ñóðàõàíñêàÿ ñâèòà; 
6- ñàáóí÷èíñêàÿ ñâèòà; 
7- áàëàõàíñêàÿ ñâèòà è ñâèòà ïåðåðûâà; 
8- íàäêèðìàêèíñêàÿ ãëèíÿíàÿ è íàäêèðìàêèíñêàÿ ïåñ÷àíàÿ  
ñâèòû; 
9- êèðìàêèíñêàÿ ñâèòà; 
10- ïîäêèðìàêèíñêàÿ ñâèòà;  
11- âåðõíèé ìèîöåí, ïîíòè÷åñêèé ÿðóñ; 
12- ãðÿçåâîé âóëêàí; 
13- íåôòåïðîÿâëåíèå
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îáíàæåíèé äàííûõ îòëîæåíèé, ôàöè-

àëüíûé àíàëèç êåðíîâîãî è êàðîòàæíî-

ãî ìàòåðèàëà,  îïóáëèêîâàí ðÿä ðàáîò

ïî ïîëó÷åííûì ðåçóëüòàòàì (Àëèåâà,

2005f à,á; Íinds et al., 2004; Reynolds

et al., 1998). Â äàííîé ñòàòüå ïðèâî-

äÿòñÿ ðåçóëüòàòû ïîñëåäíèõ ñåäèìåí-

òîëîãè÷åñêèõ èññëåäîâàíèé îáíàæåíèÿ

ïðîäóêòèâíîé òîëùè â Êèðìàêèíñêîé

äîëèíå, ðàñïîëîæåííîé â 12 êì ê ñå-

âåðó îò ã. Áàêó (ðèñ.5). Èññëåäîâàíèÿ

ïðîâîäèëèñü â òðàíøåå ãàçîïðîâîäà,

ïåðåñåêøåé âñþ Êèðìàêèíñêóþ äîëèíó

è îáíàæèâøåé ïðàêòè÷åñêè âåñü ðàç-

ðåç ïðîäóêòèâíîé òîëùè îò ïîäêèðìà-

êèíñêîé äî ñàáóí÷èíñêîé ñâèòû (ðèñ.6).

Â äàííîé ñòàòüå ïðèâîäÿòñÿ ðåçóëüòà-

òû èçó÷åíèÿ îòëîæåíèé íèæíåãî îòäå-

ëà ïðîäóêòèâíîé òîëùè.

Ïîëó÷åííûå ðåçóëüòàòû ïîêàçàëè

êðàéíå øèðîêèé ñïåêòð è ìíîãîêðàò-

íîñòü ñìåíû óñëîâèé îñàäêîíàêîïëåíèÿ

â âåðòèêàëüíîì ðàçðåçå íèæíåãî ïëèî-

öåíà. Áàçàëüíàÿ ñâèòà â èçó÷åííîì

ðàçðåçå - ïîäêèðìàêèíñêàÿ, èìååò

ìîùíîñòü 48 ì è ïðåäñòàâëåíà èñêëþ-

÷èòåëüíî ôàöèÿìè ðå÷íûõ êàíàëîâ,

âûðàæåííûìè êðóïíî-, ñðåäíåçåðíèñ-

òûìè ïëîõîñîðòèðîâàííûìè ïåñêàì c

ìåëêèìè ãàëüêàìè â ïîäîøâå è êðóï-

íûìè âêëþ÷åíèÿìè ãëèíÿíûõ îáëîìêîâ

(ðèñ.7).

Îòìå÷àåòñÿ íåñêîëüêî ñåðèé òàêèõ

âðåçàþùèõñÿ äðóã â äðóãà õîðîøî

âåðòèêàëüíî ñîîáùàþùèõñÿ ïåñ÷àíûõ

òåë, ðàçäåëåííûõ ïðîñëîÿìè ïåñ÷àíèñ-

òûõ, àëåâðèòèñòûõ ãëèí, áóðîâàòûõ,

ïÿòíèñòûõ ñ ïðèçíàêàìè ñëåäîâ ðàñòè-

òåëüíîñòè, ÷òî ñâèäåòåëüñòâóåò îá àý-

ðîáíûõ óñëîâèÿõ èõ íàêîïëåíèÿ.

Â öåëîì, îòëîæåíèÿ ïîäêèðìàêèíñ-

êîé ñâèòû íàìè èíòåðïðåòèðóþòñÿ êàê

ôîðìèðîâàâøèåñÿ â óñëîâèÿõ ãëàâíîãî

êàíàëà ðàçâåòâëåííîé ðå÷íîé ñèñòåìû. 

Ïåðåõîä ê ñëåäóþùåé ñâèòå- êèðìà-

êèíñêîé, õàðàêòåðèçîâàëñÿ ñóùåñòâåí-

íûìè èçìåíåíèÿìè â ñîñòàâå îñàäî÷-

íîãî ìàòåðèàëà, ñëàãàþùåãî äàííûå

îòëîæåíèÿ. Äîëÿ ïåñ÷àíîé ôðàêöèè

çíà÷èòåëüíî ñîêðàùàåòñÿ, ïðåîáëàäàåò

ìåëêîçåðíèñòûé ïåñ÷àíûé ìàòåðèàë.

Âñÿ ñâèòà ÷åòêî äåëèòñÿ íà òðè ïà÷êè,

íèæíÿÿ è âåðõíÿÿ èç êîòîðûõ ÿâëÿþò-

ñÿ áîëåå ïåñ÷àíèñòûìè, ñðåäíÿÿ õà-

ðàêòåðèçóåòñÿ äîìèíèðîâàíèåì ãëè-

íèñòî-àëåâðèòîâûõ îñàäêîâ.      

Õàðàêòåð îñàäî÷íûõ òåêñòóð ïîçâî-

ëÿåò èíòåðïðåòèðîâàòü óñëîâèÿ îñàä-

êîíàêîïëåíèÿ êèðìàêèíñêîé ñâèòû  êàê

èçìåíÿþùèåñÿ â äèàïàçîíå îò äåëüòî-

Ðèñ.6. Ñõåìà ðàñïîëîæåíèÿ òðàíøåè ãàçîïðîâîäà ÷åðåç Êèðìàêèíñêóþ äîëèíó
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Ðèñ.7. Ñåäèìåíòîëîãè÷åñ-

êèé êàðîòàæ è  êðèâûå âàðèà-

öèé çíà÷åíèé èíòåãðàëüíîé

ðàäèîàêòèâíîñòè è ñîäåðæà-

íèé ðàäèîàêòèâíûõ ýëåìåíòîâ

ïî ðàçðåçó ïîäêèðìàêèíñêîé

ñâèòû.Óñëîâíûå îáîçíà÷åíèÿ:

1- ãëèíà; 

2- ñëàíöåâàòàÿ ãëèíà;

3- àëåâðîëèò; 

4- ïåñîê; 

5- ïåñ÷àíèê; 

6- ãëèíà ñ ïîä÷èíåííûìè

ïåñ÷àíûìè ïðîñëîéêàìè;  

7- ÷åðåäîâàíèå ãëèí è ïåñ-

êîâ; 

8- ÷åðåäîâàíèå ãëèí è

àëåâðèòîâ; 

9- ãëèíà ñ ïîä÷èíåííûìè

àëåâðèòîâûìè ïðîñëîéêàìè; 

10- ïåñ÷àíèê ñ ïîä÷èíåí-

íûìè ãëèíèñòûìè ïðîñëîéêàìè; 

11- ïåñ÷àíèê ñ ïîä÷èíåí-

íûìè àëåâðèòîâûìè ïðîñëîéêà-

ìè; 

12- ÷åðåäîâàíèå ãëèí, àëå-

âðèòîâ, ïåñêîâ; 

13- àëåâðèò ñ ïîä÷èíåííû-

ìè ïåñ÷àíûìè ïðîñëîéêàìè;      

14- àëåâðèò ñ ïîä÷èíåííû-

ìè ãëèíèñòûìè ïðîñëîéêàìè; 

15- ÷åðåäîâàíèå àëåâðèòîâ

è ïåñ÷àíèêîâ; 

16- ñóãëèíîê; 

17- ïåñ÷àíèñòàÿ ãëèíà; 

18- àëåâðèòèñòàÿ ãëèíà; 

19- ãëèíèñòûé ïåñ÷àíèê; 

20- àëåâðèòèñòûé ïåñ÷àíèê;

21- ãëèíèñòûé àëåâðèò; 

22- ïåñ÷àíèñòûé àëåâðèò;  

23- ïåðåêðåùåííàÿ êîñî-

ñëîèñòîñòü; 

24- ðÿáè òå÷åíèÿ; 

25- òàáóëÿðíàÿ êîñîñëîèñ-

òîñòü; 

26- ïàðàëëåëüíàÿ ñëîèñ-

òîñòü; 

27- òðåùèíû óñûõàíèÿ; 

28- ãëèíÿíûå îáëîìêè; 

29- ñëîèñòîñòü, îáðàçîâàí-

íàÿ ðÿáÿìè; 

30- ñëåäû êîðíåé ðàñòåíèé; 

31- âîëíîâàÿ ðÿáü; 

32- ñëåäû æèçíåäåÿòåëü-

íîñòè îðãàíèçìîâ; 

33- êîíâîëþöèÿ; 

34- ýðîçèÿ; 

35- ïåðåðûâ â ðàçðåçå; 

36- äåôîðìàöèÿ îñàäêà â

ðåçóëüòàòå áûñòðîãî îñàäêîíà-

êîïëåíèÿ; 

37- ðå÷íîé êîìïëåêñ; 

38- ïîéìà; 

39- âåðõíÿÿ äåëüòîâàÿ ðàâ-

íèíà; 

40- íèæíÿÿ äåëüòîâàÿ ðàâ-

íèíà; 

41- áëèæíèé ôðîíò äåëüòû; 

42- äàëüíèé ôðîíò äåëüòû; 

43- ïðîäåëüòà; 

44- îçåðíàÿ ñåäèìåíòàöèÿ.
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Ðèñ.8. Ñåäèìåíòîëîãè÷åñêèé êàðîòàæ è  êðèâûå âàðèàöèé çíà÷åíèé èíòåãðàëüíîé ðàäèîàêòèâíîñòè è ñî-
äåðæàíèé ðàäèîàêòèâíûõ ýëåìåíòîâ ïî ðàçðåçó íèæíåé ÷àñòè êèðìàêèíñêîé ñâèòû (óñëîâíûå îáîçíà÷åíèÿ
ñì. ðèñ.7)
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Ðèñ.9. Ñåäèìåíòîëîãè÷åñêèé êàðîòàæ è  êðèâûå âàðèàöèé çíà÷åíèé èíòåãðàëüíîé ðàäèîàêòèâíîñòè è
ñîäåðæàíèé ðàäèîàêòèâíûõ ýëåìåíòîâ ïî ðàçðåçó ñðåäíåé  ÷àñòè êèðìàêèíñêîé ñâèòû (óñëîâíûå îáîçíà-
÷åíèÿ ñì. ðèñ.7).
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Ðèñ.10. Ñåäèìåíòîëîãè÷åñêèé êàðîòàæ è  êðèâûå âàðèàöèé çíà÷åíèé èíòåãðàëüíîé ðàäèîàêòèâíîñòè è
ñîäåðæàíèé ðàäèîàêòèâíûõ ýëåìåíòîâ ïî ðàçðåçó íàäêèðìàêèíñêîé ïåñ÷àíîé ñâèòû (óñëîâíûå îáîçíà÷å-
íèÿ ñì. ðèñ.7).
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Ðèñ.11. Ñåäèìåíòîëîãè÷åñêèé êàðîòàæ è  êðèâûå âàðèàöèé çíà÷åíèé èíòåãðàëüíîé ðàäèîàêòèâíîñòè è
ñîäåðæàíèé ðàäèîàêòèâíûõ ýëåìåíòîâ ïî ðàçðåçó íàäêèðìàêèíñêîé ïåñ÷àíîé è ãëèíÿíîé ñâèò (óñëîâíûå
îáîçíà÷åíèÿ ñì. ðèñ.7).



âîé ðàâíèíû äî ôðîíòà äåëüòû è îçåð-

íûõ îáñòàíîâîê (ðèñ.8, 9). Äëÿ  íèæ-

íåé ÷àñòè ñâèòû òèïè÷íûì ÿâëÿåòñÿ

íàêîïëåíèå ìàëîìîùíûõ ïåñ÷àíûõ òåë

îò 0,5 äî 2-3ì ìîùíîñòüþ ñ ýðîäèðî-

âàííîé ïîäîøâîé (ðèñ.8). Ïîäîáíûå

îáðàçîâàíèÿ èíòåðïðåòèðóþòñÿ êàê

ñôîðìèðîâàâøèåñÿ â óñëîâèÿõ äåëüòî-

âûõ ïðîòîê. Çàïîëíåíû ïîäîáíûå êàíà-

ëû ìåëêèì èëè î÷åíü ìåëêîçåðíèñòûì

ïåñêîì, â íåêîòîðûõ ñëó÷àÿõ  àëåâðè-

òèñòûì ìàòåðèàëîì. Ìîùíîñòü äàííûõ

ïåñ÷àíûõ ñåðèé íå ïðåâûøàåò íåñ-

êîëüêèõ ìåòðîâ. 

Íàðÿäó ñ âûøåîïèñàííûìè ïåñ÷àíû-

ìè ïà÷êàìè îòìå÷àþòñÿ ñëîè ñ ÷åòêèì

ðîâíûì êîíòàêòîì çàëåãàþùèå íà

àëåâðèòî-ãëèíèñòûõ îòëîæåíèÿõ. Äîìè-

íèðóþùèì òèïîì îñàäî÷íûõ òåêñòóð

ÿâëÿåòñÿ ïàðàëëåëüíàÿ ñëîèñòîñòü, ïå-

ðåõîäÿùàÿ ââåðõ â ïåðåêðåùèâàþùóþ-

ñÿ ñëîèñòîñòü è ñèëüíî ðàçâèòóþ ðÿáü.

Ïîäîáíûå îñàäî÷íûå ñåðèè èíòåðïðå-

òèðóþòñÿ êàê ñôîðìèðîâàâøèåñÿ â ðå-

çóëüòàòå ïðîðûâà áåðåãîâ ðå÷íûõ êà-

íàëîâ âî âðåìÿ ïàâîäêîâ, êîãäà ðå÷-

íûå âîäû óñòðåìëÿþòñÿ íà äåëüòîâóþ

ðàâíèíó, îòëàãàÿ áîëåå  ãðóáûé ïåñ÷à-

íûé ìàòåðèàë íåïîñðåäñòâåííî íà

èëèñòûõ îñàäêàõ äåëüòîâîé ðàâíèíû.

Ìîùíîñòü ïîäîáíûõ ïåñ÷àíûõ ïà÷åê

ñîñòàâëÿåò îò íåñêîëüêèõ äåñÿòêîâ ñì

äî ìàêñèìóì 1,5ì.

Ñïàä ðå÷íîé àêòèâíîñòè è óðîâíÿ

âîä ïðèâîäèë ê îñóøåíèþ îñàäêîâ

äåëüòîâîé ðàâíèíû, ÷òî âûðàæàåòñÿ â

ðàçâèòèè ïðèçíàêîâ àýðîáíûõ óñëîâèé

- ôîðìèðîâàíèè ïàëåîïî÷â, èìåþùèõ

êðàñíîâàòóþ îêðàñêó, ðàçâèòèþ ðàñòè-

òåëüíîñòè  è òðåùèí óñûõàíèÿ, çàáè-

òûõ ïåñ÷àíûì ìàòåðèàëîì. Îòìå÷àþò-

ñÿ òàêæå ãëèíèñòûå ïðîñëîè òåìíîãî

öâåòà, ïî-âèäèìîìó, îáîãàùåííûå îð-

ãàíè÷åñêèì ìàòåðèàëîì. Ïîäîáíûå

îñàäêè, î÷åâèäíî, îòëàãàëèñü âî âíóò-

ðèäåëüòîâûõ, çà÷àñòóþ áåñïðîòî÷íûõ

îçåðàõ ñ çàñòîéíûìè óñëîâèÿìè è

âîññòàíîâèòåëüíûì ðåæèìîì, áëàãî-

ïðèÿòíûì äëÿ ñîõðàíåíèÿ îðãàíèêè. 

Â ñðåäíåé ÷àñòè ñâèòû èìåþò ìåñ-

òî áîëåå äèñòàëüíûå îçåðíûå óñëîâèÿ

è ôàöèè ôðîíòà äåëüòû (ðèñ.9). Ìíî-

ãîìåòðîâûå îãðóáëÿþùèåñÿ ââåðõ

ïåñ÷àíûå ïà÷êè, àêêðåòèðóþùèå âíèç

ïî òå÷åíèþ, íàìè èíòåðïðåòèðóþòñÿ

êàê ïðîãðàäèðóþùèå óñòüåâûå áàðû.

Íàðÿäó ñ ýòèì îòìå÷àþòñÿ ëàòåðàëüíî

ïðîòÿæåííûå, âûäåðæàííûå ïî ìîù-

íîñòè ïåñ÷àíûå ñëîè ñ ýðîäèðîâàííîé

ïîäîøâîé, äëÿ êîòîðûõ î÷åíü õàðàê-

òåðíî øèðîêîå ðàçâèòèå ðÿáåé òå÷åíèÿ

â êðîâëå. Â åäèíè÷íûõ ñëó÷àÿõ îòìå-

÷àåòñÿ âîëíîâàÿ ðÿáü. Ìåñòàìè îòìå-

÷àþòñÿ àíòèäþíû, ÷òî ãîâîðèò îá

î÷åíü âûñîêîé ñêîðîñòè ïîòîêà. Äàí-

íûå ïåñ÷àíûå ïà÷êè íàìè èíòåðïðåòè-

ðóþòñÿ êàê ãèïåðïèêíàëüíûå ïîòîêè. 

Ïåðåõîä ê íàäêèðìàêèíñêîé ïåñ÷à-

íîé ñâèòå çíàìåíóåò ñîáîé çíà÷èòåëü-

íûå èçìåíåíèÿ â îáñòàíîâêàõ îñàäêî-

íàêîïëåíèÿ â ñòîðîíó ôîðìèðîâàíèÿ

ôëþâèàëüíûõ ôàöèé. Äîìèíèðóþùèìè

â ëèòîëîãè÷åñêîì ñîñòàâå ÿâëÿþòñÿ

êîñîñëîèñòûå ñðåäíåçåðíèñòûå ïåñêè

(ðèñ.10, 11). Îñîáåííîñòè íàïëàñòîâà-

íèÿ ýòèõ ïåñ÷àíûõ ïà÷åê â ðàçðåçå,

õàðàêòåð êîíòàêòà ñ ïîäñòèëàþùèìè

ïîðîäàìè ïîçâîëÿþò ðàññìàòðèâàòü èõ

êàê îòëîæåíèÿ ðå÷íûõ êàíàëîâ. Ìîù-

íîñòü ïåñ÷àíûõ ïà÷åê êîëåáëåòñÿ îò 1

äî 6ì. 

Ñëåäóþùàÿ ñâèòà ïðîäóêòèâíîé òîë-

ùè - íàäêèðìàêèíñêàÿ ãëèíèñòàÿ, áû-

ëà âñêðûòà ÷àñòè÷íî ëèøü íà 12ì

(ðèñ.11). Âåðõíÿÿ ïîëîâèíà  åå ïåðå-

êðûòà ïëåéñòîöåíîâûìè îòëîæåíèÿìè.

Óñëîâèÿ ñåäèìåíòàöèè ÍÊÃ ÿâëÿþòñÿ

îäíèì èç íàèáîëåå äèñêóòèðóåìûõ âîï-

ðîñîâ. Ñóùåñòâîâàíèå êðóïíûõ òðåùèí

óñûõàíèÿ  â îñàäêàõ äàííîé ñâèòû äà-

þò îñíîâàíèå ðàññìàòðèâàòü ýòè îòëî-

æåíèÿ êàê îáðàçîâàâøèåñÿ â ñóáàý-

ðàëüíûõ óñëîâèÿõ. Îäíàêî, íàøè èñ-

ñëåäîâàíèÿ â äðóãèõ ÷àñòÿõ Êèðìà-
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êèíñêîé äîëèíû ïîçâîëÿþò ïðåäïîëî-

æèòü óñòîé÷èâîå ïðîäâèæåíèå áåðåãî-

âîé ëèíèè â ñòîðîíó ñóøè ââåðõ ïî

ðàçðåçó è àêêóìóëÿöèþ îçåðíûõ îñàä-

êîâ â âåðõàõ ñâèòû. Â öåëîì æå,

âñêðûòûå â òðàíøåå îòëîæåíèÿ ÍÊÃ

âûðàæåíû ïåñ÷àíèñòî-èëèñòûìè ãëèíà-

ìè ñî ñëåäàìè æèçíåäåÿòåëüíîñòè îð-

ãàíèçìîâ, ïåñ÷àíèñòûìè  àëåâðèòàìè ñ

ïîä÷èíåííûìè ïðîñëîÿìè ãëèíèñòûõ

ïåñêîâ, è î÷åíü áëèçêè ê îñàäêàì

äåëüòîâîé ðàâíèíû. 

Åñòåñòâåííàÿ ðàäèîàêòèâíîñòü 
îòëîæåíèé ïðîäóêòèâíîé òîëùè è 

ñâÿçü åå ñ ôàöèàëüíûì 
ñîñòàâîì îòëîæåíèé

Èçâåñòíî, ÷òî åñòåñòâåííàÿ ðàäèîàê-

òèâíîñòü ãîðíûõ ïîðîä îáóñëîâëåíà, â

îñíîâíîì, ñîäåðæàíèåì â íèõ ýëåìåí-

òîâ óðàíîâîãî è òîðèåâîãî ðÿäîâ è

èçîòîïîâ êàëèÿ-40. Äîëÿ ýòèõ ýëåìåí-

òîâ â îáùåé ðàäèîàêòèâíîñòè ïîðîä

ðàçëè÷íà â çàâèñèìîñòè îò òèïà ïîðîä,

óñëîâèé èõ îáðàçîâàíèÿ è çàëåãàíèÿ.

Ïîýòîìó ðàçäåëüíûå îïðåäåëåíèÿ ñî-

äåðæàíèÿ ðàäèîàêòèâíûõ ýëåìåíòîâ è

èõ äîëè â îáùåé ðàäèîàêòèâíîñòè ìî-

ãóò äàòü äîïîëíèòåëüíóþ èíôîðìàöèþ

îá îñîáåííîñòÿõ ïîðîäû è åå ïðîèñ-

õîæäåíèè (Ñìûñëîâ, 1974; Õàðèòîíîâà,

1964).

Ðàäèîìåòðè÷åñêèå èññëåäîâàíèÿ îò-

ëîæåíèé ïðîäóêòèâíîé òîëùè ïðîâîäè-

ëèñü â ïîëåâûõ è ëàáîðàòîðíûõ óñëîâè-

ÿõ íà îòîáðàííûõ îáðàçöàõ.  Äëÿ èçó-

÷åíèÿ èíòåãðàëüíîé ðàäèîàêòèâíîñòè

èñïîëüçîâàëèñü ðàäèîìåòðû ÑÐÏ-68 è

ÑÐÏ-88. Âû÷èñëåíèå ñîäåðæàíèÿ ðà-

äèîàêòèâíûõ ýëåìåíòîâ â ïðîáàõ ïðî-

èçâîäèëîñü ïî èíòåíñèâíîñòè ãàììà-

èçëó÷åíèÿ îáðàçöà è  ñîîòâåòñòâóþùèõ

ýòàëîíîâ â îáëàñòÿõ ýíåðãèé òîðèé-

2,62 Ìýâ, óðàí-1,76 Ìýâ è Êàëèé-40

-1,46 Ìýâ (Êîãàí è äð., 1976; Àëèåâ,

2006). 

Ñâåäåíèÿ î ñîäåðæàíèè óðàíà, òîðèÿ,

êàëèÿ ìîãóò îêàçàòü ñóùåñòâåííóþ

ðîëü ïðè èññëåäîâàíèè ïðîöåññîâ

îñàäêîíàêîïëåíèÿ. Òàê, ðàñïðåäåëåíèå

êàëèÿ ïî ïëîùàäè áàññåéíîâ ñåäèìåí-

òàöèè îïðåäåëÿåòñÿ êîëè÷åñòâîì ïè-

òàþùèõ ïðîâèíöèé, ñîñòàâîì ñëàãàþ-

ùèõ èõ ïîðîä, ôèçèêî-ãåîãðàôè÷åñêè-

ìè óñëîâèÿìè, ãèäðîäèíàìè÷åñêèì ðå-

æèìîì áàññåéíà è ò.ä. (Êîâàëåâ, 1965).

Ïî ìåðå óäàëåíèÿ îò îáëàñòè ñíîñà

ïîâûøàåòñÿ ñîðòèðîâàííîñòü ìàòåðèà-

ëà, óìåíüøàåòñÿ â íåì ñîäåðæàíèå ïî-

ëåâûõ øïàòîâ è ñëþä è, ñîîòâåòñòâåí-

íî, ñíèæàåòñÿ êîíöåíòðàöèÿ êàëèÿ ïðè

ïåðåõîäå îò ïðèáðåæíûõ çîí ê áîëåå

ãëóáîêîâîäíûì. Ðàñïðåäåëåíèå êàëèÿ â

áàññåéíàõ ñåäèìåíòàöèè îòðàæàåò èç-

ìåíåíèå ìèíåðàëüíîãî ñîñòàâà îñàäêîâ

íà ïëîùàäè áàññåéíà. Äàííûå ïî ñî-

äåðæàíèþ êàëèÿ ïîçâîëÿþò îïðåäåëèòü

ïîëîæåíèå è ïðåèìóùåñòâåííîå âëèÿ-

íèå òîé èëè èíîé îáëàñòè ñíîñà, øè-

ðîòó  ýòîãî âëèÿíèÿ è íàïðàâëåíèå âû-

íîñà òåððèãåííîãî ìàòåðèàëà â áàñ-

ñåéí, âûäåëèòü çîíû ðàçëè÷íûõ àññî-

öèàöèé ãëèíèñòûõ ìèíåðàëîâ.

Ðàñïðåäåëåíèå óðàíà íà ïëîùàäè

áàññåéíà ñåäèìåíòàöèè îïðåäåëÿåòñÿ

óðîâíåì íàêîïëåíèÿ è òèïîì ÎÂ â

îñàäêàõ ðàçëè÷íûõ ôàöèàëüíûõ çîí.

Äëÿ áàññåéíîâ ñ ñîäåðæàíèÿìè ÎÂ â

ïðåäåëàõ êëàðêà ìàêñèìàëüíîå íàêàï-

ëåíèå óðàíà ïðîèñõîäèò â óñëîâÿõ íàè-

áîëåå ìåëêîâîäíûõ è ìåëêîâîäíî-ïðè-

áåðåæíûõ ôàöèé. Äëÿ ýòèõ çîí õàðàê-

òåðíî â áîëüøåé ñòåïåíè ëîêàëüíî

êîíöåíòðèðîâàííîå ðàñïðåäåëåíèå óðà-

íà, ÷òî îïðåäåëÿåòñÿ êàê õàðàêòåðîì

íàêîïëåíèÿ ÎÂ, òàê è âîçìîæíîñòüþ

äèàãåíåòè÷åñêîãî ïåðåðàñïðåäåëåíèÿ

óðàíà â îñàäêàõ ìåëêîâîäíûõ ôàöèé,

ïðåäñòàâëåííûõ ïðåìóùåñòâåííî ïåñ-

÷àíûìè è ïåñ÷àíî-àëåâðèòîâûìè îòëî-

æåíèÿìè. Âãëóáü áàññåéíà ñîäåðæàíèå

óðàíà óáûâàåò, è îñàäêè ïåðåõîäíûõ

ôàöèé îòëè÷àþòñÿ ìèíèìàëüíûì ñî-
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äåðæàíèåì óðàíà. Îñàäêè, ôîðìèðî-

âàâøèåñÿ â óñëîâèÿõ îòíîñèòåëüíî

ãëóáîêîâîäíûõ ôàöèé, âíîâü îáíàðóæè-

âàþò ïîâûøåííîå êîëè÷åñòâî óðàíà,

ïðè÷åì â ïðåèìóùåñòâåííî ðàññåÿííîé

ôîðìå. 

Ðàñïðåäåëåíèå òîðèÿ ïî ïëîùàäè

áàññåéíîâ îñàäêîíàêîïëåíèÿ ìåíåå

äèôôåðåíöèèðîâàíî, ÷åì êàëèÿ è óðà-

íà. Â òåõ ñëó÷àÿõ, êîãäà ôîðìèðîâàíèå

ïîðîä ïðîèñõîäèëî ïîä âëÿíèåì îäíîé

îáëàñòè ñíîñà, âûäåëÿþòñÿ ëèøü êðàå-

âûå ÷àñòè áàññåéíà, õàðàêòåðèçóþ-

ùèåñÿ îòíîñèòåëüíûì ñòàáèëüíûì íà-

êîïëåíèåì òîðèÿ, ïðîñëåæèâàþùèìñÿ â

ïîðîäàõ ðàçëè÷íîãî ëèòîëîãè÷åñêîãî

ñîñòàâà.

Äàííûå ïî ðàñïðåäåëåíèþ òîðèÿ

ïîçâîëÿþò îïðåäåëèòü ïîëîæåíèå îá-

ëàñòåé ñíîñà, íàìåòèòü ïóòè ïîñòóïëå-

íèÿ òåððèãåííîãî ìàòåðèàëà, âûäåëèòü

ìåëêîâîäíûå è ïðèáðåæíûå çîíû, ÷òî

ìîæåò ñëóæèòü äîñòàòî÷íî äåéñ-

òâåííûì èíñòðóìåíòîì ïðè ïðî-

âåäåíèè ïàëåîãåîãðàôè÷åñêèõ

ðåêîíñòðóêöèé. 

Â öåëîì îòëîæåíèÿ ïðîäóê-

òèâíîé òîëùè Êèðìàêèíñêîé

äîëèíû õàðàêòåðèçóþòñÿ î÷åíü

íèçêîé ðàäèîàêòèâíîñòüþ. Ïðî-

âåäåííûå íàìè îïðåäåëåíèÿ

ñïåêòðàëüíîé ðàäèîàêòèâíîñòè

èõ ïîêàçàëè, ÷òî ñîäåðæàíèÿ

ðàäèîàêòèâíûõ ýëåìåíòîâ (óðà-

íà, òîðèÿ, êàëèÿ), â îñíîâíîì, íèæå

êëàðêà ýòèõ ýëåìåíòîâ äëÿ òåððèãåí-

Àëèåâà Ý.Ã. è äð.
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Òàáëèöà 1
Ñðåäíèå ñîäåðæàíèÿ óðàíà, òîðèÿ, êàëèÿ â îòëîæåíèÿõ ñâèò 
íèæíåãî îòäåëà ïðîäóêòèâíîé òîëùè Êèðìàêèíñêîé äîëèíû

Òàáëèöà 2
Ñðåäíèå ñîäåðæàíèÿ óðàíà,

òîðèÿ, êàëèÿ â òåððèãåííûõ ïîðîäàõ

Ï î ðî äà
qU, 10-

4%
qTh, 10-

4% qK, %

Ãëèí û 4,00 11,00 3,2
Ï åñ÷àí èêè 3,00 10,00 1,2

Ðèñ.12. Õàðàêòåð êîððåëÿöèîííûõ ñâÿçåé
ìåæäó èíòåãðàëüíîé ðàäèîàêòèâíîñòüþ è ñîäåð -
æàíèÿìè ðàäèîàêòèâíûõ ýëåìåíòîâ â îòëîæåíèÿõ
ïîäêèðìàêèíñêîé ñâèòû.

Ïîðîäà

Ãëèíû

Ïåñ÷àíèêè



íûõ ïîðîä (òàáë. 1,2).

Âìåñòå ñ òåì, çíà÷åíèÿ èíòåãðàëü-

íîé è ñïåêòðàëüíîé ðàäèîàêòèâíîñòè

îòëîæåíèé ïðîäóêòèâíîé òîëùè ïîêàçà-

ëè øèðîêèé ñïåêòð âàðèàöèé èõ è ñó-

ùåñòâåííûå èçìåíåíèÿ â õàðàêòåðå åñ-

òåñòâåííîé ðàäèîàêòèâíîñòè â îòëîæå-

íèÿõ ðàçëè÷íûõ ïîäðàçäåëåíèé ÏÒ. Òàê,

â îòëîæåíèÿõ ïîäêèðìàêèíñêîé ñâèòû

(ÏÊ ñâèòà) íàèáîëåå ÷àñòî îòìå÷àåìûå

çíà÷åíèÿ óäåëüíîé àêòèâíîñòè êîëåá-

ëþòñÿ â èíòåðâàëå îò 0 äî 21 Áê/êã,

ò.å. çíà÷åíèÿ íå âûñîêè, ÷òî îáúÿñíÿ-

åòñÿ, î÷åâèäíî,  ïðåîáëàäàíèåì â ðàç-

ðåçå ñâèòû îòëîæåíèé, ñëîæåííûõ ïåñ-

÷àíîé ôðàêöèåé (ðèñ.7, òàáë.1).

Õàðàêòåð êîððåëÿöèîííûõ ñâÿçåé ðà-

äèîàêòèâíûõ ýëåìåíòîâ â îòëîæåíèÿõ

ïîäêèðìàêèíñêîé ñâèòû (ÏÊ ñâèòà) ïî-

êàçûâàåò, ÷òî  íàèáîëåå ñèëüíàÿ ñâÿçü

èíòåãðàëüíîé ðàäèîàêòèâíîñòè  èìååò
ìåñòî ñ óðàíîì (êîýô. êîð.0,86), ÷òî

ãîâîðèò îá óðàíîâîé åå ïðèðîäå
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Ðèñ.13. Õàðàêòåð êîððåëÿöèîííûõ ñâÿçåé
ìåæäó èíòåãðàëüíîé ðàäèîàêòèâíîñòüþ è  ñîäåð-
æàíèÿìè ðàäèîàêòèâíûõ ýëåìåíòîâ â îòëîæåíèÿõ
êèðìàêèíñêîé ñâèòû.

Ðèñ.14. Êðèâûå âàðèàöèé çíà÷åíèé èíòåãðàëüíîé ðàäèîàêòèâíîñòè è ñîäåðæàíèé ðàäèîàêòèâíûõ ýëåìåíòîâ ïî ðàçðåçó êèð-

ìàêèíñêîé ñâèòû.



(ðèñ.12). Îäíàêî êîððåëÿöèîííûå ñâÿçè

èíòåãðàëüíîé ðàäèîàêòèâíîñòè ñ òîðè-

åì òàêæå äîñòàòî÷íî âåëèêè (êîýô.

êîð. 0,76). Çíà÷èìûå çíà÷åíèÿ ïîëó÷å-

íû òàêæå è äëÿ êîððåëÿöèè èíòåãðàëü-

íîé ðàäèîàêòèâíîñòè ñ ñîäåðæàíèåì

êàëèÿ - êîýô. êîð. 0,57.

Òàêèì îáðàçîì, ìîæíî ãîâîðèòü, ÷òî

îòëîæåíèÿ ñâèòû ÏÊ èìåþò åñòåñòâåí-

íóþ ðàäèîàêòèâíîñòü ìíîãîýëåìåíòíîé

ïðèðîäû, ÷òî ïîäòâåðæäàåòñÿ ñõîæèìè

çàêîíîìåðíîñòÿìè âàðèàöèé çíà÷åíèé

èíòåãðàëüíîé ðàäèîàêòèâíîñòè è ñî-

äåðæàíèÿìè ðàäèîàêòèâíûõ ýëåìåíòîâ

ïî ðàçðåçó ñâèòû (ðèñ. 7). 

Êèðìàêèíñêàÿ ñâèòà õàðàêòåðèçóåòñÿ

äîñòàòî÷íî âûñîêèìè ïîêàçàíèÿìè

óäåëüíîé àêòèâíîñòè. Íàèáîëåå ÷àñòî

âñòðå÷àþòñÿ îáðàçöû ñî çíà÷åíèÿìè

ðàäèîàêòèâíîñòè îò 50 äî 60 Áê/êã

(òàáë. 1). Õàðàêòåð êîððåëÿöèîííûõ

ñâÿçåé ïîêàçûâàåò íàèáîëüøóþ çàâè-

ñèìîñòü èíòåãðàëüíîé ðàäèîàêòèâíîñòè

îò ñîäåðæàíèÿ êàëèÿ â îòëîæåíèÿõ

(0,67) (ðèñ.13). Áëèçêèå çíà÷åíèÿ  îò-

ìå÷àþòñÿ òàêæå äëÿ êîððåëÿöèè èíòåã-

ðàëüíîé ðàäèîàêòèâíîñòè ñ óðàíîì

(0,57). 

Àíàëèç âàðèàöèé èçó÷àåìûõ ïîêàçà-

òåëåé ïî ðàçðåçó ïîêàçàë, ÷òî â íèçàõ

ñâèòû îòìå÷àåòñÿ õîðîøàÿ êîððåëÿöèÿ

èíòåãðàëüíîé ðàäèîàêòèâíîñòè ñ êàëè-

åì è òîðèåì, äàëåå ââåðõ ïî ðàçðåçó-

ñ êàëèåì, óðàíîì (ðèñ. 8, 14). Â ñðåä-

íåé ÷àñòè ñâèòû èìååò ìåñòî òîëüêî

óðàíîâàÿ ïðèðîäà åñòåñòâåííîé ðàäèî-

àêòèâíîñòè (ðèñ.9, 14). Íàêîíåö, â

âåðõàõ ñâèòû âëèÿíèå êàëèÿ ñòàíîâèò-

ñÿ ñíîâà áîëåå îùóòèìûì (ðèñ. 14). 

Ïðèìåðíî òå æå çíà÷åíèÿ èíòåã-

ðàëüíîé ðàäèîàêòèâíîñòè îòìå÷àþòñÿ â

îòëîæåíèÿõ íàäêèðìàêèíñêîé ïåñ÷àíîé

ñâèòû (ÍÊÏ ñâèòà) - îò 59 äî 80

Áê/êã (òàáë. 1). Ïðèðîäà ðàäèîàêòèâ-

íîñòè, íåñîìíåííî, òîðèåâàÿ. Êîýô-

ôèöèåíò êîððåëÿöèè èíòåãðàëüíîé ðà-

äèîàêòèâíîñòè ñ òîðèåì 0,77 (ðèñ.15).

Ïðè ýòîì êîýôôèöèåíòû êîððåëÿöèè

ñ U è Ê ñîñòàâëÿþò ñîîòâåòñòâåííî

0,14 è 0,12. 

Òàêèì îáðàçîì, ïðèðîäà åñòåñòâåí-

íîé ðàäèîàêòèâíîñòè îòëîæåíèé ÍÊÏ

ñâèòû, íåñîìíåííî, òîðèåâàÿ, ÷òî òàê-

æå äîêàçûâàåòñÿ õàðàêòåðîì âàðèàöèé

ñîäåðæàíèé ðàäèîàêòèâíûõ ýëåìåíòîâ

è çíà÷åíèé èíòåãðàëüíîé ðàäèîàêòèâ-

íîñòè ïî ðàçðåçó ñâèòû (ðèñ.10), ïîêà-

çûâàþùèì ñèíõðîííîñòü èçìåíåíèé

èíòåãðàëüíîé ðàäèîàêòèâíîñòè è ñî-

äåðæàíèé òîðèÿ, îñîáåííî â ïåñ÷àíèñ-

òîé ÷àñòè ðàçðåçà.

Ñàìûå âûñîêèå çíà÷åíèÿ åñòåñòâåí-

íîé ðàäèîàêòèâíîñòè â èçó÷åííîì ðàç-

ðåçå èìåþò ìåñòî â îòëîæåíèÿõ íàä-

êèðìàêèíñêîé ãëèíÿíîé ñâèòû, ãäå

íàèáîëåå ÷àñòî îòìå÷àþòñÿ çíà÷åíèÿ

îò 63 äî 104 Áê/êã (òàáë.1). Ñóäÿ ïî

âåëè÷èíàì êîððåëÿöèîííûõ ñâÿçåé

ïðèðîäà ðàäèîàêòèâíîñòè óðàíîâàÿ

(êîýô. êîððåëÿöèè 0,98) (ðèñ.16).
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Ðèñ.15. Õàðàêòåð êîððåëÿöèîííûõ ñâÿçåé ìåæ-
äó èíòåãðàëüíîé ðàäèîàêòèâíîñòüþ è  ñîäåðæàíèÿ-
ìè ðàäèîàêòèâíûõ ýëåìåíòîâ â îòëîæåíèÿõ íàäêèð-
ìàêèíñêîé ïåñ÷àíîé ñâèòû.

Ðèñ.16. Õàðàêòåð êîððåëÿöèîííûõ ñâÿçåé
ìåæäó èíòåãðàëüíîé ðàäèîàêòèâíîñòüþ è  ñîäåð-
æàíèÿìè ðàäèîàêòèâíûõ ýëåìåíòîâ â îòëîæåíèÿõ
íàäêèðìàêèíñêîé ãëèíÿíîé ñâèòû.
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Çàêëþ÷åíèå
Ïðîâåäåííûé àíàëèç õàðàêòåðà ðàñïðåäåëåíèÿ ðàäèîàêòèâíûõ ýëåìåíòîâ ïî

ðàçðåçó íèæíåãî îòäåëà ïðîäóêòèâíîé òîëùè ïîêàçûâàåò îïðåäåëåííûå çàêî-

íîìåðíîñòè â ðàñïðåäåëåíèè ýòèõ ýëåìåíòîâ â îñàäêàõ ðàçëè÷íîãî ëèòîëîãè-

÷åñêîãî è ôàöèàëüíîãî ñîñòàâîâ. Òàê, ïåñ÷àíûå îòëîæåíèÿ ÏÊ è ÍÊÏ ñâèò,

îòëàãàâøèåñÿ â óñëîâèÿõ ðå÷íûõ êàíàëîâ, îòëè÷àþòñÿ, â îñíîâíîì, òîðèåâîé

ïðèðîäîé ñâîåé åñòåñòâåííîé ðàäèîàêòèâíîñòè (ðèñ.7,10). Î÷åâèäíî, ÷òî ñ

îïðåäåëåííîé äîëåé óâåðåííîñòè ìîæíî óòâåðæäàòü î ïðåîáëàäàíèè òîðèåâîé

ñîñòàâëÿþùåé åñòåñòâåííîé ðàäèîàêòèâíîñòè â ïðîêñèìàëüíûõ óñëîâèÿõ  ñå-

äèìåíòàöèè îòëîæåíèé ïðîäóêòèâíîé òîëùè. Êàê âûøå îòìå÷àëîñü, îñíîâíûì

èñòî÷íèêîì ñíîñà òåððèãåííîãî ìàòåðèàëà àáøåðîíñêîé ôàöèàëüíîé çîíû, ê

êàêîâîé ïðèíàäëåæàò èçó÷àåìûå îòëîæåíèÿ, ÿâëÿåòñÿ êðèñòàëëè÷åñêèé ôóí-

äàìåíò Ðóññêîé ïëàòôîðìû. Âîçìîæíî, â ýòàïû èíòåíñèâíîãî ðàçìûâà åãî è

íàêîïëåíèÿ ìîùíûõ ïåñ÷àíûõ òîëù, äîëÿ òîðèÿ â îñàäêàõ ïîâûøàëàñü.

Ñõîäíûå ïî ôàöèàëüíûì óñëîâèÿì îòëîæåíèÿ íèçîâ è âåðõîâ êèðìàêèíñ-

êîé è íàäêèðìàêèíñêîé ãëèíèñòîé ñâèò, îòëàãàâøèõñÿ ïî íàøåé èíòåðïðåòà-

öèè, â îñíîâíîì, â íàçåìíî äåëüòîâûõ óñëîâèÿõ, õàðàêòåðèçóþòñÿ òàêæå

ñõîäíîñòüþ õàðàêòåðà ñâîåé ðàäèîàêòèâíîñòè, èìåþùåé ïðåèìóùåñòâåííî

êàëèåâóþ ïðèðîäó (ðèñ.8). Êàê èçâåñòíî, íàêîïëåíèå êàëèÿ êîíòðîëèðóåòñÿ, â

îñíîâíîì,  ñîäåðæàíèåì ïîëåâûõ øïàòîâ. Âîçìîæíî, ðîñò ñîäåðæàíèé êàëèÿ

îáóñëîâëåí âîçðàñòàíèåì äîëè ïîëåâîøïàòîâûõ ìèíåðàëîâ â îòäåëüíûå ýòà-

ïû íàêîïëåíèÿ îòëîæåíèé ïðîäóêòèâíîé òîëùè, ÷òî ìîæåò áûòü ñâÿçàíî ñ

âîçðàñòàíèåì ðîëè äðóãèõ ïèòàþùèõ ïðîâèíöèé, â ÷àñòíîñòè Áîëüøîãî Êàâ-

êàçà. 

È, íàêîíåö, óðàíîâàÿ ïðèðîäà åñòåñòâåííîé ðàäèîàêòèâíîñòè ïðèñóùà îò-

ëîæåíèÿì ñðåäíåé ÷àñòè êèðìàêèíñêîé ñâèòû, èìåþùèì íàèáîëåå äèñòàëü-

íûé ãåíåçèñ (ðèñ.9). Îñàäêîîòëîæåíèå çäåñü, êàê âûøå ãîâîðèëîñü, èìåëî

ìåñòî â îçåðíûõ óñëîâèÿõ è ôàöèÿõ ôðîíòà äåëüòû. Äîìèíèðîâàíèå â ðàç-

ðåçå ãëèíèñòûõ îòëîæåíèé ñ îòíîñèòåëüíî âûñîêèì äëÿ ïðîäóêòèâíîé òîëùè

óðîâíåì ñîäåðæàíèÿ îðãàíè÷åñêîãî âåùåñòâà (Àëèåâà, 2005á), âîçìîæíî, ÿâ-

ëÿåòñÿ ïðè÷èíîé ðîñòà ñîäåðæàíèé óðàíà â ýòîé ÷àñòè ðàçðåçà ïðîäóêòèâíîé

òîëùè. Òàêèì îáðàçîì,  õàðàêòåð ðàñïðåäåëåíèÿ ðàäèîàêòèâíûõ ýëåìåíòîâ ïî

ðàçðåçó è êîððåëÿöèÿ ñîäåðæàíèé èõ ñ èíòåãðàëüíîé ðàäèîàêòèâíîñòüþ ìî-

ãóò ñëóæèòü îäíèì èç èíñòðóìåíòîâ âûÿâëåíèÿ óñëîâèé ôîðìèðîâàíèÿ îòëî-

æåíèé è èñòî÷íèêà ïîñòóïëåíèÿ îñàäî÷íîãî ìàòåðèàëà. Ñ÷èòàåì öåëåñîîáðàç-

íûì ïðîäîëæèòü ðàáîòû â ýòîì íîâîì íàïðàâëåíèè â öåëÿõ äåòàëèçàöèè ïî-

äîáíûõ èññëåäîâàíèé.

Âìåñòå ñ òåì, àíàëèç âàðèàöèé ïî ðàç-

ðåçó ïîêàçûâàåò, ÷òî õîðîøàÿ êîððåëÿöèÿ

òàêæå îòìå÷àåòñÿ è ñ ñîäåðæàíèåì êàëèÿ

(ðèñ.11), êîýôôèöèåíò êîððåëÿöèè êîòîðîãî

ñ èíòåãðàëüíîé ðàäèîàêòèâíîñòüþ ñîñòàâ-

ëÿåò 0,57.
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Depositional environment of lower portion of
Productive Series and natural radioactivity

E.G.Aliyeva, Ch.S.Aliyeva, D.A.Guseynov, S.A.Babayev, R.M.Mamedov

For the first time the natural gamma spectral and integral data on sedimentary
deposits in the South Caspian basin have been applied to reconstruct the environment of
Lower Pliocene fluvial-deltaic-lacustrine Productive Series. The results obtained show a good
correlation between radioactive elements distribution along the section and environmental
change and lithofacies. For example, the coarse grained channel deposits display a Th fea-
tures of their natural radioactivity, which allows to assume a predominance of Th compo-
nent in the natural radioactivity of Productive Series sediments in proximal setting. One of
the possible reasons, probably, is increasing of sediments supply from Russian platform du-
ring progradation stages and accumulation of thick sand packages. Onshore deltaic sedi-
ments are characterized by a high amount of potassium, which is, probably, related to the
increas of feldspar portion supplied by mountain rivers from the Great Caucasus. Uranium
features of radioactivity have been determined in distal fine grained sediments, which are
also characterized by a relatively high content of organic matter. Thus, the amount of
radioactive elements are supposed to be related to certain minerals indicating  the terri-
geneuos material provenance. It makes an important the application of radiometric data to
provenance and environmental studies.

Ìÿùñóëäàð ãàòûí àëò øþáÿñè ÷þêöíòöëÿðèíèí ÷þêìÿ øÿðàèòè âÿ îíëàðûí
òÿáèè ðàäèîàêòèâëèéè

ßëèéåâà Å.Ù., ßëèéåâ ×.Ñ., Ùöñåéíîâ Ä.À., Áàáàéåâ Ø.À., Ìÿììÿäîâ Ð.Ì.

Ìÿãàëÿäÿ Æÿíóáè Õÿçÿð ùþâçÿñèíèí ÷þêìÿ ÷þêöíòöëÿðè ö÷öí èëê äÿôÿ îíëàðûí ñåäèìåíòàñèéà øÿðàèòèíèí
áÿðïàñû ìÿãñÿäèëÿ òÿáèè ðàäèîàêòèâëèê ìÿëóìàòëàðûíäàí èñòèôàäÿ åòìÿéÿ æÿùä åäèëìèøäèð. Àëûíìûø íÿòèæÿëÿð
êÿñèëèø âÿ ñàùÿ öçðÿ ðàäèîàêòèâ åëåìåíòëÿðèí ïàéëàíìà õàðàêòåðèíèí ÷þêöíòöòîïëàíìà øÿðàèòè èëÿ éàõøû
ìöãàéèñÿ îëóíäóüóíó ýþñòÿðèð. Ùÿìäÿ ðàäèîàêòèâ åëåìåíòëÿðèí ìèãäàðûíûí ÷þêìÿ ìàòåðèàëûí àøíìà
ìÿíáÿèíäÿí àéäûí àñûëûëûüû ìöÿééÿíëÿøèð êè, áó äà ïàëåîôàñèàë, ïàëåîæîüðàôè ãóðìàëàðäà ìöâÿôôÿãèééÿòëÿ
èñòèôàäÿ åäèëÿ áèëÿð.
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Âûäàþùèéñÿ ó÷åíûé è ïåäàãîã, îðãà-
íèçàòîð íàóêè è âèäíûé ãîñóäàðñòâåí-
íûé äåÿòåëü, àêàäåìèê Ìóñà Ìèðçîåâè÷
Àëèåâ ÿâëÿåòñÿ ÿðêîé ëè÷íîñòüþ, îñòà-
âèâøåé íåèçãëàäèìûé ñëåä â íàó÷íîé,
êóëüòóðíîé è îáùåñòâåííîé æèçíè
Àçåðáàéäæàíà â ñåðåäèíå ÕÕ âåêà. Áëà-
ãîäàðÿ ñâîèì âûñîêèì ìîðàëüíûì è äå-
ëîâûì êà÷åñòâàì Ìóñà Ìèðçîåâè÷ Àëè-
åâ çàñëóæèë è äî êîíöà ñâîåé æèçíè
ñîõðàíèë  óâàæåíèå è ëþáîâü ñâîèõ
ñîâðåìåííèêîâ.

Àêàäåìèê Ì.Ì.Àëèåâ, 100-ëåòèå ñî
äíÿ ðîæäåíèÿ êîòîðîãî èñïîëíèëîñü â
ýòîì ãîäó, ðîäèëñÿ 11 àïðåëÿ 1908 ã. â
ãîð. Øàìàõè Àçåðáàéäæàíà. Ñåìüÿ ìà-
ëîëåòíåãî Ìóñû ïåðååõàëà â Àøõàáàä
íà ïîñòîÿííîå ìåñòîæèòåëüñòâî. Â 1926
ã. Ì.Ì.Àëèåâ ïîñëå îêîí÷àíèÿ ñðåäíåé
øêîëû ïåðååõàë â ã. Áàêó, ãäå ïîñòóïèë
â Àçåðáàéäæàíñêèé Ïîëèòåõíè÷åñêèé
Èíñòèòóò (ÀçÏÈ) íà ãîðíîå îòäåëåíèå
òåõíîëîãè÷åñêîãî ôàêóëüòåòà. Áóäó÷è
ñòóäåíòîì, îí îäíîâðåìåííî ðàáîòàë
(1927ã.) â Ñóðàõàíñêîé êîíòîðå áóðåíèÿ
õðîíîìåòðàæèñòîì, à â 1928-1930 ã.ã.
ëàáîðàíòîì êàôåäðû ïàëåîíòîëîãèè, èñ-
òîðè÷åñêîé ãåîëîãèè è ãåîëîãèè ÑÑÑÐ
ÀçÏÈ, ãäå ïî îêîí÷àíèþ èíñòèòóòà â
1931 ã. ïî ðåêîìåíäàöèè èçâåñòíîãî
ó÷åíîãî-ïàëåîíòîëîãà, ïðîôåññîðà Â.Â.
Áîãà÷åâà áûë ïðèíÿò â àñïèðàíòóðó. Ñ
ýòîãî âðåìåíè Ì.Ì.Àëèåâ ïîñâÿùàåò
ñåáÿ íàó÷íîé ðàáîòå â îáëàñòè ïàëåîí-
òîëîãèè è áèîñòðàòèãðàôèè è â 1936 ã.
çàùèùàåò êàíäèäàòñêóþ äèññåðòàöèþ,
ïîñâÿùåííóþ èçó÷åíèþ ñòðàòèãðàôèè è

èíîöåðàìîâ âåðõíå-
ãî ìåëà ñåâåðî-
âîñòî÷íîé ÷àñòè
Ìàëîãî Êàâêàçà.
Ýòà ðàáîòà, îïóáëè-
êîâàííàÿ  â 1939 ã.
- ïåðâûé òðóä â îá-
ëàñòè ïàëåîíòîëî-
ãèè è ñòðàòèãðàôèè,
ãäå äàíà ïîäðîáíàÿ
êëàññèôèêàöèÿ èíî-
öåðàìîâ, ñ âûäåëåíèåì íîâûõ âèäîâ èñ-
êîïàåìîé ôàóíû - Èíîöåðàìóñ àçåðáà-
èäæàíåíñèñ Àëèåâ Ì, Èí.àýäæàêåíäåí-
ñèñ Àëèåâ Ì. Ýòè íîâûå âèäû âïîñëåäñ-
òâèè áûëè îáíàðóæåíû è â îòëîæåíèÿõ
êàìïàíà Ñåâåðíîãî Êàâêàçà, Ñðåäíåé
Àçèè, Áîëãàðèè è äð. ðåãèîíàõ Ñðåäè-
çåìíîìîðñêîé ïàëåîçîîãåîãðàôè÷åñêîé
îáëàñòè. 

Â Àçåðáàéäæàíñêîì Èíäóñòðèàëüíîì
Èíñòèòóòå Ì.Ì.Àëèåâ ïîñëåäîâàòåëüíî
çàíèìàë äîëæíîñòè äîöåíòà, äåêàíà
íåôòÿíîãî ôàêóëüòåòà è â 1939 ã. - äè-
ðåêòîðà Èíñòèòóòà. Â 1941 ã. Ìóñà
Ìèðçîåâè÷ Àëèåâ áûë ïåðåâåäåí íà ðà-
áîòó â Ìîñêâó íà äîëæíîñòü íà÷àëüíèêà
Ãëàâíîãî Óïðàâëåíèÿ ó÷åáíûõ çàâåäåíèé
Íàðêîìíåôòè ÑÑÑÐ, îäíîâðåìåííî îí
ðàáîòàë äîöåíòîì â Ìîñêîâñêîì íåôòÿ-
íîì Èíñòèòóòå. Ì.Ì.Àëèåâûì áûëà ïðî-
âåäåíà áîëüøàÿ ðàáîòà ïî ïîäãîòîâêå
èíæåíåðíî-òåõíè÷å÷ñêèõ êàäðîâ íåôòÿ-
íîé ïðîìûøëåííîñòè ñòðàíû â âîåííûå
ãîäû. Ñ îãðîìíîé îòâåòñòâåííîñòüþ è
ãëóáîêèì ïîíèìàíèåì  âàæíîñòè ïîäãî-
òîâêè èíæåíåðíî-òåõíè÷åñêèõ êàäðîâ â
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Ñåäèìåíòîëîãèÿ

Ó×ÅÍÛÉ È ÏÅÄÀÃÎÃ, ÊÐÓÏÍÛÉ 
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Ì.Ì.ÀËÈÅÂ
“Ñ÷àñòüå ÷åëîâåêà èçìåðÿåòñÿ òåì,

ñêîëüêèõ ëþäåé îí ñäåëàë ñ÷àñòëèâûì”.
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óñëîâèÿõ âîåííîãî âðåìåíè èì áûëà îð-
ãàíèçîâàíà ýâàêóàöèÿ â ã.Óôó Ìîñêîâñ-
êîãî íåôòÿíîãî èíñòèòóòà è â ã.Êîêàíä
Ãðîçíåíñêîãî íåôòÿíîãî Èíñòèòóòà.

Â 1943 ã. Ì.Ì.Àëèåâ âîçâðàùàåòñÿ â
ã.Áàêó, è íàçíà÷àåòñÿ  íà÷àëüíèêîì Àç-
ãåîóïðàâëåíèÿ. Â òå÷åíèè îäíîãî ãîäà
óñïåøíî áûëè ðåøåíû âàæíûå çàäà÷è
îáåñïå÷åíèÿ ïðîìûøëåííîñòè îñòðîäå-
ôèöèòíûìè âèäàìè ìèíåðàëüíîãî ñûðüÿ
- ñåðíûé êîë÷åäàí, æåëåçíûå ðóäû, êî-
áàëüò, ìîëèáäåí, àëóíèòû è äð. Â 1944
ã. Ì.Ì.Àëèåâ íàçíà÷àåòñÿ çàâåäóþùèì
îòäåëîì øêîë, ÂÓÇîâ è íàó÷íûõ ó÷ðåæ-
äåíèé. Åãî äåÿòåëüíîñòü íà ïîñòó ïðåä-
ñåäàòåëÿ êîìèññèè ïî îêàçàíèþ ïîìîùè
äåòÿì ôðîíòîâèêîâ, áîëüøàÿ ðàáîòà ïî
ïðèåìó â ÂÓÇû è îðãàíèçàöèÿ ïîäãîòîâ-
êè íîâûõ èíæåíåðíûõ êàäðîâ áûëà âû-
ñîêî îöåíåíà - Ì.Ì.Àëèåâ áûë íàãðàæ-
äåí îðäåíîì Ëåíèíà.

Ìíîãî ñèë è ýíåðãèè îòäàâàë Ìóñà
Ìèðçîåâè÷ ïîäãîòîâêå ìîëîäûõ íàó÷íûõ
êàäðîâ ïî òåîðåòè÷åñêîé ôèçèêå, ÿäåð-
íîé ôèçèêå, àñòðîôèçèêå, ìàòåìàòèêå,
íåôòåõèìèè, ìåòàëëóðãèè, âîñòîêîâåäå-
íèþ è äð. ïóòåì ñèñòåìàòè÷åñêîé ïî-
ñûëêè â ÂÓÇû Ìîñêâû, Ëåíèíãðàäà ìî-
ëîäåæè èç Àçåðáàéäæàíà. Ýòó ðàáîòó îí
ïðîäîëæàë âåñòè è â 1947 ã. áóäó÷è
ñåêðåòàðåì ÖÊ ÊÏ Àçåðáàéäæàíà ïî
ïðîìûøëåííîñòè è â 1948 ã. - ïðåäñå-
äàòåëåì Ãîñïëàíà Àçåðáàéäæàíñêîé
ÑÑÐ. 

Â ÿíâàðå 1950 ã. Ìóñà Ìèðçîåâè÷
Àëèåâ áûë èçáðàí äåéñòâèòåëüíûì ÷ëå-
íîì Àêàäåìèè íàóê Àçåðáàéäæàíà è â
àïðåëå òîãî æå ãîäà ïðåçèäåíòîì Àêà-
äåìèè íàóê. Çäåñü ðàñêðûëñÿ ÿðêèé òà-
ëàíò Ì.Ì.Àëèåâà êàê îðãàíèçàòîðà íàó-
êè. Â Àçåðáàéäæàíå êà÷åñòâåííî íîâîå
ðàçâèòèå ïîëó÷èëè ìíîãèå íàïðàâëåíèÿ
åñòåñòâåííûõ è îáùååñòåñòâåííûõ  íà-
óê.

Äåÿòåëüíîñòü Ì.Ì.Àëèåâà áûëà ìíî-
ãîãðàííà. Ïîêàçàòåëåì åãî òàëàíòà áû-
ëà âûñîêàÿ îðãàíèçàòîðñêàÿ ñïîñîá-
íîñòü, ïîçâîëÿþùàÿ ñîçäàâàòü îñíîâó
íà ïóòÿõ âîñõîæäåíèÿ àçåðáàéäæàíñêîé

íàóêè è êóëüòóðû. Áëàãîäàðÿ èñêëþ÷è-
òåëüíûì ñïîñîáíîñòÿì Ì.Ì.Àëèåâà
ìîùíîå ðàçâèòèå  ïîëó÷èëà àçåðáàéä-
æàíñêàÿ  íàóêà â ïåðâîé ïîëîâèíå ïÿ-
òèäåñÿòûõ ãîäîâ. Â ýòîò ïåðèîä àêàäå-
ìèê Ìóñà Àëèåâ ïðàâèëüíî îïðåäåëèâ
ïðèîðèòåòíûå íàïðàâëåíèÿ íàóêè â Àêà-
äåìèè íå æàëåë ñèë è ýíåðãèþ äëÿ ðàç-
âèòèÿ ôóíäàìåíòàëüíûõ íàïðàâëåíèé
íàóêè - ôèçèêè, ìàòåìàòèêè, õèìèè,
àñòðîíîìèè, ýêîíîìèêè è äð. Çà êîðîò-
êîå âðåìÿ ïî åãî èíèöèàòèâå áûëè ïîä-
ãîòîâëåíû äåñÿòêè äîêòîðîâ è êàíäèäà-
òîâ íàóê. Ðåçóëüòàòîì òàêîé êàäðîâîé
ïîëèòèêè â ñåðåäèíå ïÿòèäåñÿòûõ ãîäîâ
â ñèñòåìå Àêàäåìèè íàóê áûëî ñîçäàíèå
íîâûõ ñòðóêòóðíûõ íàó÷íûõ ïîäðàçäåëå-
íèé - ëàáîðàòîðèé, ñåêòîðîâ è èíñòèòó-
òîâ. Â ýòè ãîäû óêðåïëÿåòñÿ òàêæå íà-
ó÷íî-òåõíè÷åñêàÿ áàçà Àêàäåìèè, íà÷è-
íàåòñÿ ñòðîèòåëüñòâî Àêàäåìãîðîäêà,
ðàáîòû ïî ïðîåêòèðîâàíèþ è îáåñïå÷å-
íèþ ñîâðåìåííûì îáîðóäîâàíèåì Øà-
ìàõèíñêîé Àñòðîôèçè÷åñêîé îáñåðâàòî-
ðèè îñóùåñòâëÿþòñÿ óñêîðåííûì òåì-
ïîì.

Çà ãîäû ðàáîòû Ì.Ì.Àëèåâà ïðåçè-
äåíòîì, Àêàäåìèÿ íàóê Àçåðáàéäæàíà
äîñòèãëà çíà÷èòåëüíûõ óñïåõîâ êàê â
ðàçâèòèè íàóêè, òàê è â ïîäãîòîâêå íà-
ó÷íûõ êàäðîâ. Åñòåñòâåííî, øèðîêî
øàãíóëà âïåðåä â ýòî âðåìÿ è ãåîëîãè-
÷åñêàÿ íàóêà Àçåðáàéäæàíà. Ïî èíèöèà-
òèâå è íåïîñðåäñòâåííîì ó÷àñòèè
Ì.Ì.Àëèåâà áûë îðãàíèçîâàí îòäåë ïà-
ëåîíòîëîãèè è ñòðàòèãðàôèè, ëàáîðàòî-
ðèÿ ñòðàòèãðàôèè ìåçîçîÿ, êîòîðîé
Ì.Ì.Àëèåâ ðóêîâîäèë íà ïðîòÿæåíèè ðÿ-
äà ëåò. Â ýòè ãîäû áûëè ïðîâåäåíû ðà-
áîòû ïî ïîäãîòîâêå è èçäàíèþ ðÿäà
êðóïíûõ ìíîãîòîìíûõ ìîíîãðàôèé è
êàðò. Âûøëè â ñâåò ïÿòü òîìîâ ìíîãî-
òîìíèêà “Ãåîëîãèÿ Àçåðáàéäæàíà”, ãåî-
ëîãè÷åñêàÿ, ãåîìîðôîëîãè÷åñêàÿ è òåê-
òîíè÷åñêàÿ êàðòû. Ñëåäóåò îñîáî ïîä-
÷åðêíóòü çàñëóãó Ìóñû Ìèðçîåâè÷à â
ñîçäàíèè áîãàòîé áèáëèîòåêè ïî ïàëå-
îíòîëîãî-ñòðàòèãðàôè÷åñêèì ðàáîòàì ñ
îõâàòîì êëàññè÷åñêèõ òðóäîâ èíîñòðàí-

Àëèåâ Ì.Ì.
Èç èñòîðèè ñòðàòèãðàôèè è ñåäèìåíòîëîãèè. Þáèëåè
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íûõ àâòîðîâ.
Âåñîìîñòü íàó÷íûõ ðåçóëüòàòîâ ðàáîò

Ì.Ì.Àëèåâà áûëà âî ìíîãîì ïðåäîïðå-
äåëåíà îäèíàêîâî ãëóáîêîé ðàçðàáîòêîé
êàê ïàëåîíòîëîãè÷åñêèõ, òàê è ñòðàòèã-
ðàôè÷åñêèõ âîïðîñîâ. Ýòî è åñòåñòâåí-
íî, ò.ê. òîëüêî íà áåçóêîðèçíåííîé ïàëå-
îíòîëîãè÷åñêîé îñíîâå ìîæåò áàçèðî-
âàòüñÿ øèðîêîå ñòðàòèãðàôè÷åñêîå
îáîáùåíèå è, íàîáîðîò, òîëüêî ñòðîãèé
ñòðàòèãðàôè÷åñêèé êîíòðîëü ïîçâîëÿåò
ïîäîéòè ê ðåøåíèþ ìíîãèõ îáùèõ è
÷àñòíûõ âîïðîñîâ ïàëåîíòîëîãèè.

Ì.Ì.Àëèåâ îäèí èç îñíîâîïîëîæíèêîâ
ñòðàòèãðàôèè è ïàëåîíòîëîãèè â Àçåð-
áàéäæàíå. Åãî ïåðó ïðèíàäëåæàò  äåñÿò-
êè ìîíîãðàôèé è ñîòíè ñòàòåé, ïîñâÿ-
ùåííûõ íå òîëüêî ïàëåîíòîëîãèè è ñòðà-
òèãðàôèè ìåëà Áîëüøîãî è Ìàëîãî Êàâ-
êàçà, íî è òðèàñó, þðå è ìåëó Ñðåäíåé
Àçèè, Êàâêàçà, Çàïàäíîé Ñèáèðè. Ñó-
ùåñòâåííîå ìåñòî â ýòèõ ðàáîòàõ çàíè-
ìàëè èññëåäîâàíèÿ ïî ñèñòåìàòèêå è
ýêîëîãèè ðàçëè÷íûõ ãðóïï ìåçîçîéñêîé
ôàóíû. Åñòåñòâåííî, íàèáîëüøåå âíèìà-
íèå Ì.Ì.Àëèåâûì óäåëÿëîñü âñåãäà ëþ-
áèìîé èì ãðóïïå ôàóíû - ñåìåéñòâó
èíîöåðìèä - ðóêîâîäÿùåé ãðóïïå èñêî-
ïàåìûõ âåðõíåìåëîâûõ îòëîæåíèé. Êðî-
ïîòëèâàÿ ðàáîòà Ì.Ì.Àëèåâà ïî èçó÷å-
íèþ ìåëîâûõ èíîöåðìèä, îñíîâàííàÿ íà
èçó÷åíèè îãðîìíûõ êîëëåêöèé è ðåâèçèé
ìèðîâîé ëèòåðàòóðû, áëåñòÿùå çàâåðøè-
ëàñü ïóáëèêàöèåé òðóäîâ, â êîòîðûõ áû-
ëè èçëîæåíû ïðåäñòàâëåíèÿ î ñèñòåìà-
òèêå ýòîé ãðóïïû èñêîïàåìûõ æèâîòíûõ.
Òîíêèå èññëåäîâàíèÿ ìîðôîëîãèè è ôè-
ëîãåíèè èíîöåðìèä ïîçâîëèëè Ì.Ì.Àëèå-
âó âîññîçäàòü êàðòèíó ýâîëþöèè èõ îñ-
íîâíûõ ãðóïï, ïîêàçàòü ýêîëîãè÷åñêèå è
ôèëîãåíåòè÷åñêèå ñâÿçè èõ ñ äðóãèìè
îðãàíèçìàìè è îöåíèòü èõ ñòðàòèãðàôè-
÷åñêîå çíà÷åíèå. Ìîæíî óâåðåííî ñêà-
çàòü, ÷òî óãëóáëåííûì èçó÷åíèåì ýòîé
ãðóïïû ôàóíû Ì.Ì.Àëèåâ çàíèìàëñÿ âñþ
ñâîþ òâîð÷åñêóþ æèçíü.

Êàïèòàëüíûå òðóäû Ì.Ì.Àëèåâà “Ìå-
ëîâûå îòëîæåíèÿ Àçåðáàéäæàíà”, “Èíî-
öåðàìû ìåëîâûõ îòëîæåíèé ÑÑÑÐ”,

“Ñòðàòèãðàôèÿ ìåçîçîéñêèõ îòëîæåíèé
Àçåðáàéäæàíà”, “Ñòðàòèãðàôèÿ è ïàëåî-
ãåîãðàôèÿ ìåëîâûõ îòëîæåíèé Âîñòî÷-
íîãî Êàâêàçà è ïðèëåãàþùèõ ðàéîíîâ
Âîëãî-Óðàëüñêîé îáëàñòè”, “Áèîñòðàòè-
ãðàôèÿ ìåçîçîéñêèõ îòëîæåíèé íåôòåãà-
çîíîñíûõ îáëàñòåé ÑÑÑÐ” øèðîêî èç-
âåñòíû ãåîëîãàì áûâøåãî Ñîâåòñêîãî
Ñîþçà è ñïåöèàëèñòàì çàðóáåæíûõ
ñòðàí.

Ïîä ðóêîâîäñòâîì Ì.Ì.Àëèåâà çàùè-
ùåíî áîëåå 50 êàíäèäàòñêèõ è áîëåå 10
äîêòîðñêèõ äèññåðòàöèé, íûíå åãî ó÷å-
íèêè âîçãëàâëÿþò íàó÷íûå ëàáîðàòîðèè,
êàôåäðû âóçîâ, èíñòèòóòû, ãåîëîãè÷åñêèå
ýêñïåäèöèè è ïàðòèè. Îñîáî ñëåäóåò îò-
ìåòèòü, ÷òî èìåííî ïîä ðóêîâîäñòâîì
Ì.Ì.Àëèåâà â ã.Áàêó â 50-å ãîäû áûëà
ïîäãîòîâëåíà øêîëà ïàëåîíòîëîãîâ è
ñòðàòèãðàôîâ ïî ìåçîçîþ, èçâåñòíàÿ â
ñòðàíå êàê “Áàêèíñêàÿ øêîëà ñòðàòèãðà-
ôîâ ïî ìåëó è þðå”.

Ãîñóäàðñòâåííûé äåÿòåëü, ÷åëîâåê ñ
áîëüøîé áóêâû, âûäàþùèéñÿ ó÷åíûé è
êðóïíûé îðãàíèçàòîð íàóêè àêàäåìèê
Ìóñà Ìèðçîåâè÷ Àëèåâ áóäó÷è ïðåçè-
äåíòîì Àêàäåìèè íàóê Àçåðáàéäæàíà
çàëîæèë îñíîâó ãðàíäèîçíîãî ïîòåíöèà-
ëà íàó÷íûõ êàäðîâ, êîòîðàÿ ñåãîäíÿ ñëó-
æèò èíòåðåñîì Àçåðáàéäæàíñêîãî ãîñó-
äàðñòâà, âñòóïèâøåãî íà ïóòü íåçàâèñè-
ìîñòè.

Â 1958 ã. Ì.Ì.Àëèåâ âíîâü ïåðååç-
æàåò â ã.Ìîñêâó è íàçíà÷àåòñÿ çàìåñòè-
òåëåì äèðåêòîðà ïî íàó÷íîé ÷àñòè âíîâü
îðãàíèçîâàííîãî Èíñòèòóòà ãåîëîãèè è
ðàçðàáîòêè ãîðþ÷èõ èñêîïàåìûõ (ÈÃ è
ÐÃÈ). Â 1959 ã. çäåñü èì  áûëà îðãàíè-
çîâàíà ëàáîðàòîðèÿ áèîñòðàòèãðàôè÷åñ-
êèõ èññëåäîâàíèé íåôòåãàçîíîñíûõ îá-
ëàñòåé. Ïîä ðóêîâîäñòâîì è ïðè íåïîñ-
ðåäñòâåííîì ó÷àñòèè àêàäåìèêà Ì.Ì.
Àëèåâà áûëà âîñïèòàíà íîâàÿ êðóïíàÿ
áèîñòðàòèãðàôè÷åñêàÿ øêîëà ïî ìåçî-
çîþ, èçâåñòíàÿ ôóíäàìåíòàëüíûìè èññ-
ëåäîâàíèÿìè ïî ìåëó è þðå Ñðåäíåé
Àçèè, Êàâêàçà è Çàïàäíîé Ñèáèðè. Íà-
ó÷íàÿ äåÿòåëüíîñòü Ì.Ì.Àëèåâà â ýòîò
ïåðèîä îòìå÷àëàñü îñîáîé ìíîãîãðàí-

ÑÒÐÀÒÈÃÐÀÔÈß È ÑÅÄÈÌÅÍÒÎËÎÃÈß ÍÅÔÒÅÃÀÇÎÍÎÑÍÛÕ ÁÀÑÑÅÉÍÎÂ
2008  ¹1

Ñòðàòèãðàôèÿ

111



112

íîñòüþ. Ñî÷åòàÿ â ñåáå ñïîñîáíîñòè
ðàçðàáîòêè òåîðåòè÷åñêèõ âîïðîñîâ
Ì.Ì.Àëèåâ, âìåñòå ñ òåì, âñþ ñâîþ
äåÿòåëüíîñòü ñâÿçûâàë ñ íóæäàìè íà-
ðîäíîãî õîçÿéñòâà.

Â 1967 ã. Ì.Ì.Àëèåâ  Ìèíèñòåðñòâîì
íåôòåäîáûâàþùåé ïðîìûøëåííîñòè
ÑÑÑÐ áûë ïðèêîìàíäèðîâàí â Àëæèðñ-
êóþ ðåñïóáëèêó â êà÷åñòâå ðóêîâîäèòåëÿ
êðóïíîãî íåôòÿíîãî êîíòðàêòà “ÑÎÍÀÒ-
ÐÀÊ”.

Áîãàòûé æèçíåííûé îïûò, áëåñòÿùèå
îðãàíèçàòîðñêèå ñïîñîáíîñòè è ëè÷íûå
êà÷åñòâà ïîçâîëèëè Ì.Ì.Àëèåâó óñòàíî-
âèòü äåëîâûå êîíòàêòû ñ àëæèðñêèìè
ñïåöèàëèñòàìè è ðóêîâîäèòåëÿìè íà
âñåõ óðîâíÿõ. Åãî ïîâñåäíåâíàÿ äåÿòåëü-
íîñòü áûëà íàïðàâëåíà íà ðàñøèðåíèå
ñîòðóäíè÷åñòâà ìåæäó Àëæèðñêîé Äå-
ìîêðàòè÷åñêîé Ðåñïóáëèêîé è ÑÑÑÐ â
îáëàñòè ïîèñêîâ, ðàçâåäêè è ðàçðàáîòêè
íåôòÿíûõ è ãàçîâûõ ìåñòîðîæäåíèé.
Èòîãè ýòèõ ðàáîò ïîëó÷èëè âûñîêóþ
îöåíêó. Ïîä ðóêîâîäñòâîì è ïðè ó÷àñòèè
Ì.Ì.Àëèåâà áûëè ïîäãîòîâëåíû è âûïó-
ùåíû â ñâåò íà ðóññêîì, àðàáñêîì,
ôðàíöóçñêîì è àíãëèéñêîì ÿçûêàõ êíè-
ãè “Ãåîëîãèÿ è íåôòåãàçîíîñíîñòü Àë-
æèðñêîé Ñàõàðû”, “Ãåîëîãèÿ è íåôòåãà-
çîíîñíîñòü Àëæèðñêèõ Àòëàñîâ”, êîòî-
ðûå ñåãîäíÿ ñëóæàò ïðàêòè÷åñêèì ïîñî-
áèåì äëÿ àëæèðñêèõ è ðîññèéñêèõ ñïå-
öèàëèñòîâ, à òàêæå ó÷åáíûì ïîñîáèåì
äëÿ ñòóäåíòîâ Àëæèðñêîãî íåôòÿíîãî
Èíñòèòóòà.

Àêàäåìèê Ì.Ì.Àëèåâ ïîëüçîâàëñÿ àâ-
òîðèòåòîì ñðåäè ó÷åíûõ-êîëëåã è ó÷åíè-
êîâ, ðàáîòàâøèõ âìåñòå ñ íèì è ðÿäîì
ñ íèì. Ìíå êàæåòñÿ èìåííî äëÿ âñåé
æèçíè è äåÿòåëüíîñòè Ì.Ì.Àëèåâà õà-
ðàêòåðíû ñëîâà: “Ó÷èòåëü âîñïèòàé ó÷å-
íèêà, ÷òîáû áûëî ó êîãî ïîòîì ó÷èòüñÿ”.
Ìíîãèå èç åãî ó÷åíèêîâ è íûíå ïðîäîë-
æàþò ñâîþ ïëîäîòâîðíóþ ðàáîòó â ðàç-
ëè÷íûõ îáëàñòÿõ íàóêè. Ìû áëàãîäàðíû
ñóäüáå çà òî, ÷òî îíà ïîçâîëèëà íàì
äîëãèå ãîäû íàõîäèòüñÿ ðÿäîì, ó÷èòüñÿ
è ñîòðóäíè÷àòü ñ äîáðûì è ìóäðûì ÷å-
ëîâåêîì, êðóïíûì ó÷åíûì-ïåäàãîãîì,
îáùåñòâåííûì, ãîñóäàðñòâåííûì äåÿòå-
ëåì è ïàòðèîòîì, 100-ëåòèå êîòîðîãî
øèðîêî îòìå÷àåò ìèðîâàÿ íàó÷íàÿ îá-
ùåñòâåííîñòü.

Êîãäà âñïîìèíàåøü Ì.Ì.Àëèåâà, íå-
âîëüíî ïðèõîäÿò íà ïàìÿòü ñëîâà Í.
Íåêðàñîâà: “Ïðèðîäà-ìàòü! Êîãäà á òà-
êèõ ëþäåé òû èíîãäà íå ïîñûëàëà ìè-
ðó, çàãëîõëà á íèâà æèçíè”. Íàì ïðåä-
ñòàâëÿåòñÿ ýòî ïîëíîñòüþ ìîæíî ñîîò-
íåñòè êî âñåé æèçíè Ì.Ì.Àëèåâà.

Èìÿ àêàäåìèêà Ì.Ì.Àëèåâà çàíèìà-
åò îñîáîå ìåñòî â èñòîðèè ðàçâèòèÿ
âñåé íàóêè â Àçåðáàéäæàíå è äîëãèå
ãîäû áóäåò ñëóæèòü äëÿ áóäóùèõ ïîêî-
ëåíèé ÿðêèì ïðèìåðîì ñàìîçàáâåííî-
ãî ñëóæåíèÿ ðîäíîìó Àçåðáàéäæàíó. 

Àêàäåìèê Àê.À.Àëè-Çàäå 
ê.ã.-ì. í. Ã.À.Àëèåâ

Àëèåâ Ì.Ì.
Èç èñòîðèè ñòðàòèãðàôèè è ñåäèìåíòîëîãèè. Þáèëåè. 



Â èñòîðèþ Àçåðáàéäæàíà ÕÕ âåê âîøåë
íå òîëüêî êàê âðåìÿ ôîðìèðîâàíèÿ è ðàç-
âèòèÿ ãåîëîãè÷åñêîé íàóêè, íî  è êàê âðå-
ìÿ ïîäãîòîâêè íàöèîíàëüíûõ ñïåöèàëèñòîâ
â îáëàñòè ãåîëîãèè - ñîçäàíèÿ â ïðåäåëàõ
áûâøåãî ÑÑÑÐ ñëàâíîé àçåðáàéäæàíñêîé
øêîëû ãåîëîãîâ, ðàçëè÷íûõ íàïðàâëåíèé.

Íà÷èíàÿ ñ äâàäöàòûõ ãîäîâ ÕÕ âåêà, âñå
áîëåå è áîëåå ðàñòóùèå ïîòðåáíîñòè â
íåôòè ñïîñîáñòâîâàëè óñêîðåííîìó ðàçâè-
òèþ íåôòÿíîé ïðîìûøëåííîñòè  Àçåðáàéä-
æàíà. Óâåëè÷èâàþùèéñÿ èç ãîäà â ãîä
îáúåì ïîèñêîâî-ðàçâåäî÷íûõ è áóðîâûõ ðà-
áîò ïîñòàâèë ïåðåä ãåîëîãàìè Àçåðáàéäæà-
íà çàäà÷è ïî ðàñøèðåíèþ ïàëåîíòîëîãî-
ñòðàòèãðàôè÷åñêèõ èññëåäîâàíèé. 

Â Àçåðáàéäæàíå, âïåðâûå â ïðåäåëàõ
áûâøåãî ÑÑÑÐ, ïðè áóðåíèè ñêâàæèí íà
íåôòü áûë èñïîëüçîâàí íîâûé ìåòîä äëÿ
óñòàíîâëåíèÿ âîçðàñòà ïîðîä - ìèêðîïàëå-
îíòîëîãè÷åñêèé. Äëÿ ïðèìåíåíèÿ ýòîãî ìå-
òîäà è óñòàíîâëåíèÿ ñòðàòèãðàôè÷åñêîãî
âîçðàñòà âñêðûâàåìûõ ïðè áóðåíèè ñêâàæèí
ïîðîä, â ïåðâóþ î÷åðåäü, íåîáõîäèìî áûëî
èññëåäîâàòü äàííûì ìåòîäîì îáðàçöû ïî-
ðîä îòîáðàííûå íà ðàçðåçàõ âûõîäÿùèõ íà
äíåâíóþ ïîâåðõíîñòü ýòèõ æå ñòðàòèãðàôè-
÷åñêèõ ïîäðàçäåëåíèé. Âûÿâèâ õàðàêòåðíûå
ìèêðîôàóíèñòè÷åñêèå êîìïëåêñû äëÿ êàæ-
äîãî ñòðàòèãðàôè÷åñêîãî âîçðàñòà è ñ èõ
ïîìîùüþ îáîñíîâàòü óñòàíîâëåíèå ãðàíèö
äëÿ ðàçëè÷íûõ îñàäî÷íûõ êîìïëåêñîâ. È
òîëüêî ïîñëå ýòîãî ïîëó÷åííûå ðåçóëüòàòû
ìîãëè áûòü èñïîëüçîâàíû äëÿ óñòàíîâëåíèÿ
ñòðàòèãðàôè÷åñêîãî âîçðàñòà îáðàçöîâ
îòîáðàííûõ ïðè áóðåíèè ñêâàæèí. 

Ñëîæíîñòè ðåøåíèÿ ýòîãî âîïðîñà áûëè
ñâÿçàíû ñ îòñóòñòâèåì êâàëèôèöèðîâàííûõ
ñïåöèàëèñòîâ-ìèêðîïàëåîíòîëîãîâ. Îäíàêî
ýòà ïðîáëåìà áûëà ðåøåíà ñ ïðèâëå÷åíèåì
ê ðàáîòå ðÿäà ìîëîäûõ ñïåöèàëèñòîâ, òîëü-
êî ÷òî îêîí÷èâøèõ âûñøèå ó÷åáíûå çàâå-
äåíèÿ. Îäíèì èç íèõ áûë Äæàëèë Ìóñòàôà

îãëó Õàëèëîâ.
Ïðèðîäíûé òàëàíò,
áîëüøàÿ òðóäîñ-
ïîñîáíîñòü, êàê è
÷óâñòâî îòâåòñ-
òâåííîñòè, ñïî-
ñîáñòâîâàëè ôîð-
ìèðîâàíèþ èç íå-
ãî âèäíîãî ìèêðî-
ïàëåîíòîëîãà, ïî-
ëó÷èâøåãî ïðèç-
íàíèå  íå òîëüêî â
ÑÑÑÐ, íî è çà ðó-
áåæîì. Äæ.Ì.Õàëèëîâ ïðîøåë  òðóäíûé, íî
ñëàâíûé æèçíåííûé ïóòü, ñòàâ äîñòîéíûì
âîñïèòàííèêîì àçåðáàéäæàíñêîé ãåîëîãè-
÷åñêîé øêîëû.

Äæàëèë Ìóñòàôà îãëû Õàëèëîâ ðîäèëñÿ â
1900 ã. â Êðûìó.  Ïîñëå îêîí÷àíèÿ íà÷àëü-
íîé øêîëû â 1914 ãîäó îí íåêîòîðîå âðå-
ìÿ ðàáîòàë â ñåëüñêîì õîçÿéñòâå. Â  1919-
1921 ãã. - ïðîäîëæèë îáðàçîâàíèå â Áàõ-
÷èñàðàéñêîé øêîëå. Ñ 1924 ãîäà, ïîñëå
îêîí÷àíèÿ Ñèìôåðîïîëüñêîãî ïåäàãîãè÷åñ-
êîãî òåõíèêóìà, îí ðàáîòàë ïåäàãîãîì, à â
äàëüíåéøåì è äèðåêòîðîì øêîëû.

Â 1925 ãîäó äëÿ ïðîäîëæåíèÿ ó÷åáû
Äæ.Ì.Õàëèëîâ áûë íàïðàâëåí â ã. Áàêó äëÿ
îáó÷åíèÿ â Àçåðáàéäæàíñêîì Ãîñóäàðñòâåí-
íîì Óíèâåðñèòåòå. Ïîñëå îêîí÷àíèÿ, áèîëî-
ãè÷åñêîãî ôàêóëüòåòà Óíèâåðñèòåòà è ïîëó-
÷åíèÿ âûñøåãî îáðàçîâàíèÿ îí ñ 1929 ãî-
äà  ïî 1931 ãîä ðàáîòàë â Àçåðáàéäæàíñ-
êîì Ãîñóäàðñòâåííîì ìóçåå. À â 1932 ãî-
äó áûë ïðèíÿò íà ðàáîòó â Àçåðáàéäæàíñ-
êèé Íàó÷íî-Èññëåäîâàòåëüñêèé Èíñòèòóò
íåôòè â êà÷åñòâå íàó÷íîãî ñîòðóäíèêà, ãäå
è íà÷àë ïîçíàâàòü òàéíû  ìèêðîïàëåîíòî-
ëîãèè. Ñ ýòîãî ìîìåíòà è  âñþ ñâîþ  äàëü-
íåéøóþ æèçíü Äæàëèë Ìóñòàôà îãëû ïîñ-
âÿòèë ýòîìó íàïðàâëåíèþ ãåîëîãè÷åñêîé
íàóêè.

Â Àçåðáàéäæàíñêîì ÍÈÈ íåôòè â ëàáî-
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ðàòîðèè ïîä ðóêîâîäñòâîì âûäàþùåãîñÿ
ïàëåîíòîëîãà, ïðîôåññîðà Â.Â. Áîãà÷åâà
ñîâìåñòíî ñ ìîëîäûìè êîëëåãàìè Ä.À.Àãà-
ëàðîâîé è Äæ.È.Äæàôàðîâûì èì áûëî íà-
÷àòî èçó÷åíèå ìîðôîëîãè÷åñêèõ ïðèçíàêîâ
îòäåëüíûõ ñòðàòîíîâ, à òàêæå ýòàïîâ ðàç-
âèòèÿ îñíîâíûõ ìèêðîôàóíè÷åñêèõ ãðóïï
(ôîðàìèíèôåð, îñòðàêîä, ðàäèîëÿðèé) èç
ìåçîêàéíîçîéñêèõ îòëîæåíèé Àçåðáàéäæà-
íà. Ýòè èññëåäîâàíèÿ ëåãëè â îñíîâó ñîñ-
òàâëåíèÿ äåòàëüíûõ ñõåì ðàñ÷ëåíåíèÿ ìå-
çîêàéíîçîÿ; ñ öåëüþ ïðèìåíåíèÿ ïîëó÷åí-
íûõ äàííûõ óæå äëÿ èçó÷åíèÿ îáðàçöîâ
îòîáðàííûõ ïðè áóðåíèè ñêâàæèí.

Äæ.Ì.Õàëèëîâ õîðîøî ïîíèìàë, ÷òî äîïó-
ùåíèå õîòÿ áû îäíîé îøèáêè â ðàáîòå ìèê-
ðîïàëåîíòîëîãà ìîæåò ïðèâåñòè  ê ïîòåðå
ìèëëèîíîâ ðóáëåé, çàòðà÷åííûõ íà áóðåíèå
ñêâàæèí.  Ýòî îáÿçûâàëî  ìèêðîïàëåîíòî-
ëîãà áûòü áîëåå îòâåòñòâåííûì, òî÷íûì è
òåðïåëèâûì ïðè èññëåäîâàíèè îáðàçöîâ.
Äæàëèë Ìóñòàôà îãëû îáëàäàë âñåìè ýòè-
ìè êà÷åñòâàìè. Òàêîå  æå îòíîøåíèå ê ðà-
áîòå îí â äàëüíåéøåì òðåáîâàë è îò ñâîèõ
ïîä÷èíåííûõ, â òîì ÷èñëå è ñâîèõ ó÷åíèêîâ
- ñòóäåíòîâ, àñïèðàíòîâ è äèññåðòàíòîâ.

Ðàáîòàÿ â Àçåðáàéäæàíñêîì ÍÈÈ íåôòè,
Äæ.Ì.Õàëèëîâ âûðîñ äî âûñîêîêâàëèôèöè-
ðîâàííîãî ñïåöèàëèñòà-ìèêðîïàëåîíòîëîãà.
Èì áûëè èçó÷åíû ñòðàòèãðàôèÿ è ìèêðî-
ôàóíà ìåçîêàéíîçîéñêèõ îòëîæåíèé íå

òîëüêî Àçåðáàéäæàíà,
íî è Òóðêìåíèè, ñîñòàâ-
ëåíû èõ áèî- è ëè-
òîñòðàòèãðàôè÷åñêèå
ñõåìû ðàñ÷ëåíåíèÿ, à
òàêæå ïðîèçâåäåíî ñî-
ïîñòàâëåíèå èõ ñ àíà-
ëîãè÷íûìè îòëîæåíèÿìè
ñîñåäíèõ ðåãèîíîâ.

Ïðîâîäèìûå ìèêðî-
ïàëåîíòîëîãè÷åñêèå èñ-
ñëåäîâàíèÿ íà ïðîòÿæå-
íèè 1932-1940 ãã. ëåã-
ëè â îñíîâó åãî äèññåð-
òàöèè íà ñîèñêàíèå
ó÷åíîé ñòåïåíè êàíäè-
äàòà ãåîëîãî-ìèíåðàëî-
ãè÷åñêèõ íàóê, êîòîðóþ
Äæ.Ì.Õàëèëîâ çàùèòèë

â 1940 ãîäó. Èçäàííûå â ýòîò ïåðèîä ñîâ-
ìåñòíî ñ Ä.À.Àãàëàðîâîé è Äæ.È.Äæàôàðî-
âûì ìîíîãðàôèè “Ñïðàâî÷íèê ïî ìèêðîôàó-
íå òðåòè÷íûõ îòëîæåíèé Àáøåðîíñêîãî ïî-
ëóîñòðîâà”, “Ñïðàâî÷íèê ïî ìèêðîôàóíå ìå-
ëîâûõ îòëîæåíèé Àçåðáàéäæàíà”, à òàêæå
åãî ìîíîãðàôèÿ “Ñòðàòèãðàôèÿ âåðõíåìåëî-
âûõ è ïàëåîãåíîâûõ îòëîæåíèé Ìàëîãî Áàë-
õàíà ïî ôîðàìèíèôåðîâîé ôàóíå” äî íàñ-
òîÿùåãî âðåìåíè ÿâëÿþòñÿ íàñòîëüíûìè
êíèãàìè äëÿ ìíîãèõ ìèêðîïàëåîíòîëîãîâ,
çàíèìàþùèõñÿ èçó÷åíèåì îòëîæåíèé ýòèõ
âîçðàñòîâ.

Â 1945 ãîäó ïðè ñîçäàíèè ìèêðîïàëåîí-
òîëîãè÷åñêîé ëàáîðàòîðèè â Èíñòèòóòå ãåî-
ëîãèè Àêàäåìèè íàóê Àçåðáàéäæàíà Äæ.
Ì.Õàëèëîâ áûë íàçíà÷åí ðóêîâîäèòåëåì
ýòîé ëàáîðàòîðèè è îñòàâàëñÿ íà ýòîé
äîëæíîñòè óæå äî êîíöà ñâîé æèçíè. Çäåñü
èì áûëè ïîñòàâëåíû è ðåøåíû öåëûé ðÿä
ñëîæíûõ çàäà÷ ïî èçó÷åíèþ ðàçâèòèÿ è ãå-
íåòè÷åñêèõ ñâÿçåé ôîðàìèíèôåð, ðàçëè÷íî-
ãî ñòðàòèãðàôè÷åñêîãî âîçðàñòà, ñîñòàâëå-
íî íåñêîëüêî ôèëîãåíåòè÷åñêèõ ñõåì äëÿ
ìíîãèõ ãðóïï  ôîðàìèíèôåðîâîé ôàóíû.

Äæ.Ì.Õàëèëîâ óäåëÿë îñîáîå âíèìàíèå
âíåäðåíèþ ñâîèõ íàó÷íûõ ðåçóëüòàòîâ â
ïðîèçâîäñòâî. Ñâîè çíàíèÿ è îïûò îí ïðè-
ìåíÿë íå òîëüêî â íåôòÿíîé ïðîìûøëåí-
íîñòè, íî òàêæå  îêàçûâàë  ïîìîùü è äðó-

Õàëèëîâ Ä.Ì.
Èç èñòîðèè ñòðàòèãðàôèè è ñåäèìåíòîëîãèè. Þáèëåè.

Äæàëèë Ìóñòàôà îãëû Õàëèëîâ çà ðàáîòîé. 1960 ã.
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ãèì ãåîëîãè÷åñêèì îðãàíèçàöèÿì.
Ïðîôåñîð Äæ.Ì.Õàëèëîâ ïðè èññëåäîâà-

íèè ìèêðîôàóíû ìåëîâûõ è ïàëåîãåíîâûõ
îòëîæåíèé â ïðåäåëàõ Ìàëîãî Áàëõàíà
Òóðêìåíèè âïåðâûå, íà îñíîâàíèè  íàëè÷èÿ
â ïîðîäàõ  õàðàêòåðíûõ ôîðàìèíèôåð, äî-
êàçàë ïðèñóòñòâèå  â ïðåäåëàõ ýòîé òåððè-
òîðèè îòëîæåíèé äàòñêîãî ÿðóñà. Èçó÷èâ
ôîðàìèíèôåðû, ñîõðàíèâøèåñÿ â îòëîæå-
íèÿõ äàòñêîãî ÿðóñà, îí ñðàâíèë èõ ñ êîìï-
ëåêñàìè ìèêðîôàóíèñòè÷åñêèõ îñòàòêîâ èç
îòëîæåíèé çàëåãàþùèõ âûøå è íèæå. È óæå
â 1948 ãîäó èì áûëî ïðåäëîæåíî ïåðåíåñ-
òè ýòîò ÿðóñ èç ìåëà â ïàëåîãåí, à ãðàíèöó
ìåæäó ìåçîçîéñêèìè è êàéíîçîéñêèìè
ãðóïïàìè îòëîæåíèé ïðîâîäèòü ìåæäó ìà-
àñòðèõñòñêèì è äàòñêèì ÿðóñàìè. Ê ýòîìó
âûâîäó ïðèøëè ñòðàòèãðàôû ìèðîâîãî
óðîâíÿ, íî òîëüêî ìíîãèå ãîäû ñïóñòÿ è ðå-
øåíèå î ïåðåíîñå ãðàíèöû áûëî ïðèíÿòî
ãîðàçäî ïîçæå, ëèøü â 1980 ã. 

Äæ.Ì.Õàëèëîâ â 1958 ãîäó çàùèùàåò
äîêòîðñêóþ äèññåðòàöèþ íà òåìó “Ìèêðî-
ôàóíà è ñòðàòèãðàôèÿ ïàëåîãåíîâûõ îòëî-
æåíèé Àçåðáàéäæàíà”. À îïóáëèêîâàííûå
èì íàó÷íûå òðóäû èìåþò îñîáîå íàó÷íîå
çíà÷åíèå. Ê èõ ÷èñëó îòíîñèòñÿ äâóõòîìíîå

èçäàíèå ìîíîãðàôèè “Ìèêðîôàóíà è ñòðà-
òèãðàôèÿ ïàëåîãåíîâûõ îòëîæåíèé Àçåð-
áàéäæàíà”. Â ïåðâîì òîìå - ïðåäñòàâëåíî
ïîäðîáíîå ñòðàòèãðàôè÷åñêîå ðàñ÷ëåíåíèå
ïàëåîãåíîâûõ îòëîæåíèé Àçåðáàéäæàíà,
ðàññìàòðèâàþòñÿ îñîáåííîñòè ðàñïðåäåëå-
íèÿ ôîðàìèíèôåð ïî ðàçðåçó. Íà îñíîâà-
íèè èçó÷åíèÿ ïðèçíàêîâ ðàçâèòèÿ ôîðàìè-
íèôåð íà ïðîòÿæåíèè ýòîãî ãåîëîãè÷åñêîãî
âðåìåíè è èññëåäîâàíèÿ ãåíåòè÷åñêèõ ñâÿ-
çåé ìåæäó íåñêîëüêèìè  ãðóïïàìè ôîðàìè-
íèôåðîâîé ôàóíû àâòîðîì áûëè ïðåäëîæå-
íû èõ ôèëîãåíåòè÷åñêèå ñõåìû. Âòîðîé òîì
ìîíîãðàôèè ïîñâÿùåí ïàëåîíòîëîãèè ïà-
ëåîãåíîâûõ îòëîæåíèé. Â íåãî âîøëè 52
ïàëåîíòîëîãè÷åñêèå òàáëèöû, â êîòîðûõ
ïðåäñòàâëåíî  ïîäðîáíîå ïàëåîíòîëîãè÷åñ-
êîå îïèñàíèå íîâûõ âèäîâ è ðîäîâ, óñòà-
íîâëåííûõ àâòîðîì ýòîé ìîíîãðàôèè.

Íàó÷íàÿ äåÿòåëüíîñòü ïðîôåññîðà
Äæ.Ì.Õàëèëîâà áûëà èçâåñòíà íå òîëüêî â
Àçåðáàéäæàíå è â ÑÑÑÐ, íî è äàëåêî çà èõ
ïðåäåëàìè. Îïðåäåëåííûå  è îïèñàííûå èì
ðîäû, âèäû è ïîäâèäû áûëè âêëþ÷åíû â êà-
òàëîã ôîðàìèíèôåð, èçäàííûé â ÑØÀ.
Äæàëèë Ìóñòàôà îãëû ïîñòîÿííî ïîääåðæè-
âàë òåñíóþ ñâÿçü ñ èçâåñòíûìè ïàëåîíòî-

ÑÒÐÀÒÈÃÐÀÔÈß È ÑÅÄÈÌÅÍÒÎËÎÃÈß ÍÅÔÒÅÃÀÇÎÍÎÑÍÛÕ ÁÀÑÑÅÉÍÎÂ
2008  ¹1

Ñòðàòèãðàôèÿ

Ä.ã.-ì.í. Ä.Ì.Õàëèëîâ ñ ñîòðóäíèêàìè çà èçó÷åíèåì ìèêðîôàóíû.1955 ã.

115



ëîãàìè Åâðîïû è Àìåðèêè, ïðèíèìàë ó÷àñ-
òèå â Ìåæäóíàðîäíûõ ñåññèÿõ, êîíôåðåíöè-
ÿõ è ïîëåâûõ ýêñïåäèöèÿõ. Åãî íåîäíîêðàò-
íî ïðèâëåêàëè ê ïðîâåäåíèþ íàó÷íûõ ðàáîò
ïî ïàëåîíòîëîãèè è ñòðàòèãðàôèè â ìàñø-
òàáå ÑÑÑÐ, íàçíà÷àëè íàó÷íûì ðåäàêòîðîì
êíèã, ãîòîâÿùèõñÿ ê èçäàíèþ.

Íàðÿäó ñ íàó÷íîé äåÿòåëüíîñòüþ, â æèç-
íè Äæ.Ì.Õàëèëîâà îñîáîå ìåñòî çàíèìàëà
íàó÷íî-ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü. Îí ÿâ-
ëÿëñÿ îäíèì èç òðåõ àâòîðîâ ó÷åáíèêà “Ïà-
ëåîíòîëîãèÿ”, âïåðâûå îïóáëèêîâàííîãî íà
àçåðáàéäæàíñêîì ÿçûêå. Äæàëèë Ìóñòàôà
îãëû äîëãèå ãîäû ÷èòàë ëåêöèè ïî äèñöèï-
ëèíàì: “Îáùàÿ ãåîëîãèÿ”, “Èñòîðè÷åñêàÿ
ãåîëîãèÿ”, “Ïàëåîíòîëîãèÿ”, “Ìèêðîïàëåîíòî-
ëîãèÿ” â Àçåðáàéäæàíñêîì Èíäóñòðèàëüíîì
Èíñòèòóòå (Àçåðáàéäæàíñêàÿ Ãîñóäàðñòâåí-
íàÿ Íåôòÿíàÿ Àêàäåìèÿ), â Àçåðáàéäæàíñ-
êîì Ãîñóäàðñòâåííîì Óíèâåðñèòåòå (Áà-
êèíñêèé Ãîñóäàðñòâåííûé Óíèâåðñèòåò),
Àçåðáàéäæàíñêîì Ïåäàãîãè÷åñêîì Èíñòèòó-
òå (Àçåðáàéäæàíñêèé Ãîñóäàðñòâåííûé Ïå-
äàãîãè÷åñêèé Óíèâåðñèòåò), èì ïîäãîòîâëå-
íû ñîòíè êàäðîâ èíæåíåðîâ-ãåîëîãîâ äëÿ
íàðîäíîãî õîçÿéñòâà. Çà ñâîþ ïåäàãîãè÷åñ-
êóþ äåÿòåëüíîñòü îí â 1969 ãîäó áûë óäîñ-
òîåí çâàíèÿ ïðîôåññîðà.

Äæàëèë Ìóñòàôà îãëû áûë ó÷åíûì,
âëþáëåííûì è ïðåäàííûì â ñâîþ ïðîôåñ-
ñèþ, ñâîå ïðåäíàçíà÷åíèå îí âèäåë â äîñ-
òèæåíèè âûñîêèõ óðîâíåé ðàçâèòèÿ ìèêðî-
ïàëåîíòîëîãèè è â ïîäãîòîâêå âûñîêîêâàëè-
ôèöèðîâàííûõ íàó÷íûõ êàäðîâ. 

Áîëüøàÿ çàñëóãà Äæ.Ì.Õàëèëîâà êàê ïå-
äàãîãà çàêëþ÷àëàñü â òîì, ÷òî îí áûë òðå-
áîâàòåëüíûì ïåäàãîãîì è íàó÷íûì ðóêîâî-
äèòåëåì, íî â òî æå âðåìÿ  òîíêèì, ñêðîì-
íûì è äåëèêàòíûì ÷åëîâåêîì, ïðîÿâëÿþùèì
çàáîòó êàê î ñîòðóäíèêàõ ðóêîâîäèìîé èì
ëàáîðàòîðèè, òàê è î ñâîèõ àñïèðàíòàõ,
äèññåðòàíòàõ è ñòóäåíòàõ. Íî  Äæàëèë Ìóñ-
òàôà îãëû Õàëèëîâ ãîòîâèë íàó÷íûå êàäðû
íå òîëüêî äëÿ Àçåðáàéäæàíà, íî è äëÿ Òóðê-
ìåíèè, Äàãåñòàíà, ×å÷åíî-Èíãóøåòèè è äðó-
ãèõ ðåñïóáëèê, èì áûëà ñîçäàíà ñâîÿ ìèê-
ðîïàëåîíòîëîãè÷åñêàÿ øêîëà. 

Ïðîôåññîð Äæ.Ì.Õàëèëîâ áûë ÷ëåíîì
Ïàëåîãåíîâîé  êîìèññèè  Ñòðàòèãðàôè÷åñ-

êîãî êîìèòåòà ÑÑÑÐ, Ìèêðîïàëåîíòîëîãè-
÷åñêîé êîìèññèè ÑÑÑÐ, êóðàòîðîì ïî êëàñ-
ñèôèêàöèè ôîðàìèíèôåð, ÷ëåíîì Ó÷åíûõ
ñîâåòîâ Èíñòèòóòà ãåîëîãèè Àêàäåìèè íàóê
Àçåðáàéäæàíà è Àçåðáàéäæàíñêîãî Ãî-
ñóäàðñòâåííîãî Óíèâåðñèòåòà. ×ëåíîì êàêèõ
áû êîìèññèé èëè ó÷åíûõ ñîâåòîâ Äæàëèë
Ìóñòàôà îãëû íè ÿâëÿëñÿ, âåçäå îí ïðîÿâ-
ëÿë ñåáÿ íåóòîìèìûì è àâòîðèòåòíûì ó÷å-
íûì è â ëþáîì  êîëëåêòèâå  áûë îêðóæåí
ïî÷åòîì è óâàæåíèåì. Íàó÷íàÿ, íàó÷íî-îð-
ãàíèçàöèîííàÿ è ïåäàãîãè÷åñêàÿ äåÿòåëü-
íîñòü ïðîôåññîðà Äæ.Ì.Õàëèëîâà áûëà âû-
ñîêî îöåíåíà ïðàâèòåëüñòâîì. Îí áûë íàã-
ðàæäåí îðäåíàìè “Çíàê ïî÷åòà” è “Êðàñíî-
ãî òðóäîâîãî çíàìåíè”, à òàêæå ìåäàëÿìè,
îòìå÷åí ðàçëè÷íûìè äèïëîìàìè è ãðàìîòà-
ìè.

Ïðîôåññîð Äæ.Ì.Õàëèëîâ ïîñâÿòèë îêîëî
50 ëåò ñâîåé æèçíè ñîçäàíèþ, ôîðìèðîâà-
íèþ è ðàçâèòèþ â Àçåðáàéäæàíå ìèêðîïà-
ëåîíòîëîãèè êàê íàóêè, âíåäðåíèþ ðåçóëüòà-
òîâ ìèêðîïàëåîíòîëîãè÷åñêèõ èññëåäîâàíèé
â íåôòåäîáûâàþùóþ ïðîìûøëåííîñòü, ïîä-
ãîòîâêå äëÿ Àçåðáàéäæàíà è äðóãèõ ðåñïóá-
ëèê ÑÑÑÐ íàó÷íûõ è èíæåíåðíûõ êàäðîâ.
Åãî íàó÷íûå äîñòèæåíèÿ èìåþò áîëüøîå
çíà÷åíèå íå òîëüêî äëÿ àçåðáàéäæàíñêîé
ïàëåîíòîëîãèè è ñòðàòèãðàôèè, íî è äëÿ
ìèðîâîé ãåîëîãèè â öåëîì. Äæàëèë Ìóñòà-
ôà îãëû ÿâëÿëñÿ íå òîëüêî áîëüøèì ó÷åíûì
è ïðåêðàñíûì ïåäàãîãîì, íî è îäíîâðåìåí-
íî ñ ýòèì áûë èíòåëëèãåíòíûì, äîáðûì è
îòçûâ÷èâûì ÷åëîâåêîì. Â ñåðäöàõ è ïàìÿ-
òè ñîòðóäíèêîâ Èíñòèòóòà ãåîëîãèè, íàâñåã-
äà îñòàëñÿ ñâåòëûé îáðàç ïðîôåññîðà
Äæ.Ì.Õàëèëîâà.

ê.ã.-ì.í. À.Á.Áàáà-çàäå

Õàëèëîâ Ä.Ì.
Èç èñòîðèè ñòðàòèãðàôèè è ñåäèìåíòîëîãèè. Þáèëåè.

116



117

ISJSS
Ðàñïîðÿæåíèå Ïðåçèäåíòà Àçåðáàéäæàíñêîé Ðåñïóáëèêè î
ïðîâåäåíèè â 2008-2009 ãîäàõ âêëþ÷åííûõ â ïðîãðàììó

ÞÍÅÑÊÎ þáèëååâ âûäàþùèõñÿ ëè÷íîñòåé è 
çíàìåíàòåëüíûõ ñîáûòèé, ñâÿçàííûõ ñ Àçåðáàéäæàíîì

Â ðàìêàõ ïðîãðàììû ÞÍÅÑÊÎ ïî ïðîâåäåíèþ þáèëååâ âûäàþùèõñÿ ëè÷íîñòåé è
çíàìåíàòåëüíûõ ñîáûòèé, 34-ÿ ñåññèÿ Ãåíåðàëüíîé êîíôåðåíöèè ÞÍÅÑÊÎ ïðèíÿëà
ðåøåíèå îá îôèöèàëüíîì ïðîâåäåíèè â 2008-2009 ãîäàõ 100-ëåòíèõ þáèëååâ
ïåðâîé ïîñòàíîâêè îïåðû “Ëåéëè è Ìåäæíóí”, íàðîäíîãî õóäîæíèêà Ñàòòàðà Áàõëóë-
çàäå, ïèñàòåëÿ Ìèð Äæàëàëà Ïàøàåâà è àêàäåìèêà Ìóñû Àëèåâà. 

Ïåðâàÿ ïîñòàíîâêà â 1908 ãîäó ïðîèçâåäåíèÿ ãåíèàëüíîãî àçåðáàéäæàíñêîãî
êîìïîçèòîðà Óçåèðà Ãàäæèáåêîâà “Ëåéëè è Ìåäæíóí” îòêðûëà íîâóþ ýïîõó â èñòî-
ðèè íàöèîíàëüíîé ìóçûêàëüíîé êóëüòóðû. Îïåðà “Ëåéëè è Ìåäæíóí”, ñîçäàííàÿ íà
îñíîâå îðãàíè÷åñêîãî ñèíòåçà ìóãàìà è åâðîïåéñêîé îïåðû, ÿâëÿåòñÿ íàñòîÿùåé
ýíöèêëîïåäèåé àçåðáàéäæàíñêîé ìóçûêè. Ýòèì ïåðâûì îáðàçöîì ìóãàìíîé îïåðû
áûëà çàëîæåíà è îñíîâà îïåðíîãî æàíðà íà ìóñóëüìàíñêîì Âîñòîêå. 

Èìÿ íàðîäíîãî õóäîæíèêà, ëàóðåàòà Ãîñóäàðñòâåííîé ïðåìèè Ñàòòàðà Áàõëóëçàäå
íàâñåãäà âïèñàíî â èñòîðèþ àçåðáàéäæàíñêîãî èñêóññòâà æèâîïèñè êàê îäíîãî èç
ñîçäàòåëåé æàíðà ïåéçàæà. Îòêðûâ íîâûå îòòåíêè ðàçëè÷íûõ öâåòîâ, Ñàòòàð Áàõ-
ëóëçàäå ñîçäàë èç èõ ãàðìîíèè ïðåêðàñíûå êàðòèíû. Ïðîèçâåäåíèÿ õóäîæíèêà, ñîç-
äàííûå â îðèãèíàëüíîì ñòèëå è îòëè÷àþùèåñÿ áîãàòñòâîì öâåòîâîé ïàëèòðû, ïîý-
òè÷åñêèì íàñòðîåíèåì è êîëîðèòíîé êðàñîòîé, âîøëè â ÷èñëî ñàìûõ öåííûõ æåì-
÷óæèí íàöèîíàëüíîãî èçîáðàçèòåëüíîãî èñêóññòâà. 

Âûäàþùèéñÿ ïðåäñòàâèòåëü èñòîðèè íàöèîíàëüíîé ëèòåðàòóðíî-õóäîæåñòâåííîé
ìûñëè ÕÕ ñòîëåòèÿ, ïèñàòåëü Ìèð Äæàëàë Ïàøàåâ ñûãðàë âàæíóþ ðîëü â ðàçâèòèè
àçåðáàéäæàíñêîé ëèòåðàòóðû è îáîãàùåíèè åå ñîäåðæàíèÿ. Ìèð Äæàëàë Ïàøàåâ,
èçâåñòíûé êàê ïèñàòåëü, ñîçäàâøèé íîâóþ ôîðìó ñèíòåçà íàðîäíîãî òâîð÷åñòâà è
ïåðåäîâûõ òðàäèöèé êëàññè÷åñêîãî õóäîæåñòâåííîãî íàñëåäèÿ è âäîõíóâøèé æèçíü
â ëèòåðàòóðó, â òî æå âðåìÿ ÿâëÿëñÿ âûäàþùèìñÿ ó÷åíûì-èññëåäîâàòåëåì. Èçâåñò-
íîìó ó÷åíîìó-ãåîëîãó, àêàäåìèêó Ìóñå Àëèåâó, ÿâëÿâøåìóñÿ â 1939-1941 ãîäàõ
ðåêòîðîì íûíåøíåé Àçåðáàéäæàíñêîé Ãîñóäàðñòâåííîé Íåôòÿíîé Àêàäåìèè, à â
1950-1958 ãîäàõ - ïðåçèäåíòîì Àêàäåìèÿ Íàóê Àçåðáàéäæàíà, ïðèíàäëåæàò èñê-
ëþ÷èòåëüíûå çàñëóãè â ðàçâèòèè íàóêè â íàøåé ñòðàíå. 

Â öåëÿõ îáåñïå÷åíèÿ ïðîâåäåíèÿ â Àçåðáàéäæàíå â 2008-2009 ãîäàõ íà ãîñó-
äàðñòâåííîì óðîâíå 100-ëåòíèõ þáèëååâ ïåðâîé ïîñòàíîâêè îïåðû “Ëåéëè è Ìåäæ-
íóí”, íàðîäíîãî õóäîæíèêà Ñàòòàðà Áàõëóëçàäå, ïèñàòåëÿ Ìèð Äæàëàëà Ïàøàåâà è
àêàäåìèêà Ìóñû Àëèåâà ïîñòàíîâëÿþ: 

1. Ìèíèñòåðñòâó êóëüòóðû è òóðèçìà Àçåðáàéäæàíñêîé Ðåñïóáëèêè ñîâìåñòíî ñ
Ìèíèñòåðñòâîì èíîñòðàííûõ äåë Àçåðáàéäæàíñêîé Ðåñïóáëèêè, Ìèíèñòåðñòâîì îá-
ðàçîâàíèÿ Àçåðáàéäæàíñêîé Ðåñïóáëèêè è Íàöèîíàëüíîé Àêàäåìèåé Íàóê Àçåðáàéä-
æàíà ñ ó÷åòîì ñîîòâåòñòâåííî ïðåäëîæåíèé Ñîþçà êîìïîçèòîðîâ Àçåðáàéäæàíà,
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Ñîþçà õóäîæíèêîâ Àçåðáàéäæàíà è Ñîþçà ïèñàòåëåé Àçåðáàéäæàíà ïîäãîòîâèòü è
îñóùåñòâèòü ïëàí ìåðîïðèÿòèé, ñâÿçàííûõ ñ îðãàíèçàöèåé â ðåñïóáëèêå, çà ðóáå-
æîì è â ìàñøòàáàõ ÞÍÅÑÊÎ 100-ëåòíèõ þáèëååâ ïåðâîé ïîñòàíîâêè îïåðû “Ëåé-
ëè è Ìåäæíóí”, íàðîäíîãî õóäîæíèêà Ñàòòàðà Áàõëóëçàäå, ïèñàòåëÿ Ìèð Äæàëàëà
Ïàøàåâà è àêàäåìèêà Ìóñû Àëèåâà. 

2. Êàáèíåòó Ìèíèñòðîâ Àçåðáàéäæàíñêîé Ðåñïóáëèêè ðåøèòü âîïðîñû, âûòåêàþ-
ùèå èç íàñòîÿùåãî Ðàñïîðÿæåíèÿ. 

Èëüõàì Àëèåâ, 
Ïðåçèäåíò

Àçåðáàéäæàíñêîé Ðåñïóáëèêè. 
Ãîðîä Áàêó, 31 ÿíâàðÿ 2008 ãîäà.
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Ïîçäðàâëåíèå

Ðåäêîëëåãèÿ ìåæäóíàðîäíîãî íàó÷íîãî æóðíàëà “Ñòðàòèãðàôèÿ è ñåäèìåí-
òîëîãèÿ íåôòåãàçîíîñíûõ áàññåéíîâ” ïîçäðàâëÿåò Èíñòèòóò ãåîëîãèè Íàöèî-
íàëüíîé Àêàäåìèè íàóê Àçåðáàéäæàíà ñ 70-ëåòíèì þáèëååì.

Èíñòèòóò ãåîëîãèè - ÿâëÿåòñÿ  îäíèì èç ñòàðåéøèõ èíñòèòóòîâ ãåîëîãè÷åñ-
êîãî ïðîôèëÿ â ïîñòñîâåòñêîì ïðîñòðàíñòâå è åãî ôîðìèðîâàíèå òåñíî ñâÿ-
çàíî ñ ðàçâèòèåì íåôòÿíîé è ãàçîâîé ïðîìûøëåííîñòè Àçåðáàéäæàíà. Íà÷à-
ëî 90-õ ãîäîâ ïðîøëîãî âåêà õàðàêòåðèçóåòñÿ àêòèâíîé èíòåãðàöèåé Èíñòè-
òóòà ãåîëîãèè â ìèðîâóþ ãåîëîãè÷åñêóþ íàóêó. Ñîâìåñòíûå íàó÷íûå ðàáîòû ñ
íàó÷íûìè öåíòðàìè è óíèâåðñèòåòàìè ìèðà, ïîçâîëèëè îñâîèòü íå òîëüêî ñîâ-
ðåìåííûå ìåòîäû íàó÷íûõ èññëåäîâàíèé, íî è ïîäãîòîâèòü íàöèîíàëüíûå íà-
ó÷íûå êàäðû ñ íîâûì ìûøëåíèåì. 

Æåëàåì êîëëåêòèâó Èíñòèòóòà ãåîëîãèè íîâûõ òâîð÷åñêèõ óñïåõîâ! 

Ðåäêîëëåãèÿ ìåæäóíàðîäíîãî íàó÷íîãî æóðíàëà
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Ñòðàòèãðàôèÿ è ñåäèìåíòîëîãèÿ íåôòåãàçîíîñíûõ áàññåéíîâ

Stratigraphy and sedimentology of oil-gas basins

Ìîñêâà, 29 ìàðòà 2008 ã.

Äîðîãîé Àêèô,
Ïðåæäå âñåãî õî÷ó âàñ ïîçäðàâèòü - Âû ñäåëàëè îãðîìíîå äåëî, ó÷ðåäèâ

íîâûé ìåæäóíàðîäíûé æóðíàë "Ñòðàòèãðàôèÿ è ñåäèìåíòîëîãèÿ íåôòå-
ãàçîíîñíûõ áàññåéíîâ".

Íàì òàêîãî æóðíàëà íå õâàòàëî, õîòÿ ÿ óæå â Ñèáèðè íà÷àë ãîâîðèòü è
ïèñàòü î áàññåéíîâîé ñòðàòèãðàôèè, êàê âàæíåéøåé ÷àñòè ñòðàòèãðàôèè
âîîáùå, âåäü ðåãèîíàëüíàÿ ñòðàòèãðàôèÿ ïåðâîîñíîâà âñåõ òèïîâ
ñòðàòèãðàôèé. À íåôòÿíàÿ ãåîëîãèÿ ýòî ïðåæäå âñåãî áàññåéíîâàÿ ãåîëîãèÿ,
îíà êàê ëîêîìîòèâ òÿíåò è ñòðàòèãðàôèþ, è ëèòîëîãèþ, è òåêòîíèêó è
ãåîôèçèêó, òðåáóÿ îò íèõ âñå áîëüøåé òî÷íîñòè.

Ïåðâûé íîìåð íîâîãî æóðíàëà çàäàåò ñòèëü âñåãî èçäàíèÿ è Âû ñ ýòîé
çàäà÷åé ïðåâîñõîäíî ñïðàâèëèñü. Ïîëèãðàôè÷åñêîå îôîðìëåíèå íà ìèðîâîì
óðîâíå.

Èñêðåííå Âàø Á. Ñîêîëîâ
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29 èþëÿ 2008 ãîäà óøåë èç æèçíè âèäíûé àçåðáàéäæàíñêèé ãåîëîã,
ñïåöèàëèñò â îáëàñòè ñåäèìåíòîëîãèè è ëèòîëîãèè ãëèíèñòûõ ìèíåðàëîâ,
äîêòîð ãåîëîãî-ìèíåðàëîãè÷åñêèõ íàóê, ÷ëåí-êîððåñïîíäåíò Íàöèî-
íàëüíîé Àêàäåìèè íàóê Àçåðáàéäæàíà Ìàìåä Áåê îãëû Õåèðîâ.

Õåèðîâ Ìàìåä Áåê îãëû ðîäèëñÿ â 1925 ã. â ñåëåíèè Ñóñàé-êèøëàê
Õà÷ìàçñêîãî ðàéîíà Àçåðáàéäæàíà. Â 1949 ã. îí îêîí÷èë ôèçèêî-
ìàòåìàòè÷åñêèé ôàêóëüòåò Àçåðáàéäæàíñêîãî Ãîñóäàðñòâåííîãî Óíè-
âåðñèòåòà. Â 1941-1944 ãã. ðàáîòàë ó÷èòåëåì ôèçèêè è ìàòåìàòèêè â ñðåäíåé øêîëå
Õà÷ìàçñêîãî ðàéîíà. Â 1948-1950 ãã. - â ëàáîðàòîðèè ðåíòãåíîñòðóêòóðíîãî àíàëèçà
ÀÃÓ, à ñ 1950 ïî 1957 ãîäû ïðåïîäàâàë ôèçèêó è ìàòåìàòèêó â Áàêèíñêîì ýëåêòðî-
òåõíèêóìå ñâÿçè. Â 1957 ãîäó Ìàìåä Áåê îãëû ïðèõîäèò íà ðàáîòó â ÀçÍÈÏÈíåôòü,
ãäå è ðàáîòàë äî ïîñëåäíèõ äíåé ñâîåé æèçíè, ïîñâÿòèâ âñþ ñâîþ òðóäîâóþ è
íàó÷íóþ äåÿòåëüíîñòü îäíîìó èç âàæíåéøèõ íàïðàâëåíèé íåôòÿíîé ãåîëîãèè -
ëèòîëîãèè. Çäåñü â 1964 ãîäó îí çàùèùàåò êàíäèäàòñêóþ äèññåðòàöèþ íà òåìó:
"Êðèñòàëëè÷åñêàÿ ñòðóêòóðà ðèíêèòà", à â 1975 ãîäó äîêòîðñêóþ äèññåðòàöèþ -
"Ãëèíèñòûå ìèíåðàëû íåôòåãàçîíîñíûõ ñâèò Àçåðáàéäæàíà è íåêîòîðûå âîïðîñû
íåôòÿíîé ãåîëîãèè". Â 2001 ã. Õåèðîâ Ìàìåä Áåê îãëû èçáèðàåòñÿ ÷ëåí-êîððåñ-
ïîíäåíòîì Íàöèîíàëüíîé Àêàäåìèè íàóê Àçåðáàéäæàíà.

Íà ïðîòÿæåíèè âñåé ñâîåé íàó÷íîé äåÿòåëüíîñòè Ì.Á.Õåèðîâ çàíèìàåòñÿ
èçó÷åíèåì ñîñòàâà, ëèòîãåíåòè÷åñêèõ îñîáåííîñòåé ãåíåçèñà ãëèí è ãëèíèñòûõ
ìèíåðàëîâ ìåçîêàéíîçîéñêèõ îòëîæåíèé Àçåðáàéäæàíà, à òàêæå  çàêîíîìåðíîñòÿìè
ðàçìåùåíèÿ èõ êàê âî âðåìåíè, òàê è â ïðîñòðàíñòâå è èõ ðîëè ïðè ðåøåíèè
ðàçëè÷íûõ âîïðîñîâ íåôòÿíîé ãåîëîãèè. Ïî ðåçóëüòàòàì ïðîâåäåííûõ Ìàìåä Áåê
îãëû èññëåäîâàíèé èì áûëî îïóáëèêîâàíî â îáùåé ñëîæíîñòè 340 íàó÷íûõ òðóäîâ,
âêëþ÷àÿ øåñòü ìîíîãðàôèé. Îí ÿâëÿåòñÿ òàêæå ñîàâòîðîì êàðòû ðàçìåùåíèÿ
ãëèíèñòûõ ìèíåðàëîâ â ñîâðåìåííûõ îñàäêàõ Áàëòèéñêîãî, Áàðåíöåâà, Áåëîãî,
Êàñïèéñêîãî è Ñðåäèçåìíîãî ìîðåé. Èì áûëè èññëåäîâàíû ãëèíû è ãëèíèñòûå
ìèíåðàëû íå òîëüêî Àçåðáàéäæàíà, íî è ñîïðåäåëüíûõ åìó òåððèòîðèé Ãðóçèè,
Äàãåñòàíà, Çàïàäíîé Òóðêìåíèè, à òàêæå Óçáåêèñòàíà, Çàïàäíîé Êàì÷àòêè è Ñèðèè.

Ìàìåä Áåê îãëû Õåèðîâ íàðÿäó ñî ñâîåé íàó÷íîé äåÿòåëüíîñòüþ çàíèìàëñÿ
ïîäãîòîâêîé íàó÷íûõ êàäðîâ, à òàêæå ÿâëÿëñÿ ÷ëåíîì ðåäêîëëåãèé æóðíàëîâ:
"Àçåðáàéäæàíñêîå íåôòÿíîå õîçÿéñòâî" è "Ñòðàòèãðàôèÿ è ñåäèìåíòîëîãèÿ
íåôòåãàçîíîñíûõ áàññåéíîâ". 

Â ëèöå Ìàìåä Áåê îãëû Õåèðîâà àçåðáàéäæàíñêàÿ íåôòÿíàÿ ãåîëîãèÿ ïîòåðÿëà
êðóïíîãî ñïåöèàëèñòà â îáëàñòè ëèòîëîãèè è ñåäèìåíòîëîãèè íåôòåãàçîíîñíûõ
îáëàñòåé. Ðåäêîëëåãèÿ âûðàæàåò ñâîå ãëóáîêîå ñîáîëåçíîâàíèå ïî ïîâîäó êîí÷èíû

ïðîôåññîðà Ìàìåä Áåê îãëû Õåèðîâà.
Ðåäêîëëåãèÿ

Õåèðîâ Ì.Á
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6th - 12th September 2009, Plymouth, UK

E-mail: mhart@plymouth.ac.uk 
Website: http://www.plymouth.ac.uk/science/cretaceous/ 
E-mail: gsu50.isi75@gmail.com

8 th International Symposium on the Cretaceous System
University of Plymouth,UK 

Fax : (44) 1752 233117

September 20-24, 2008, Arizona, USA

E-mail: toverton@gia.edu,  wjd@aipg.org .
Website: http://www.aipg.org/2008/AIPG-AHS-3IPGC.htm
E-mail: caribgeolconf2008@sodogeo.org

AIPG 45th Annual Meeting Arizona Hydrological Society -
21st Annual Symposium

3rd International Professional Geologic Conference

October 5-9, 2008, Houston Texas

E-mail: nwright geosociety.org
lnelson agronomy.org 

Web-site: http://gcags2008.com/GCAGS

2008 Joint Annual Meeting Celebrating the International 
Year of Planet Earth 

Tel: +1-303-357-1061
+1-608-268-4963
+1-608-268-4963

Èíôîðìàöèÿ î êîíôåðåíöèÿõ, ïðîâîäèìûõ â 2008 ãîäó

22-24 September 2008, Florence, Italy

c/o Bloom  Largo Guido novello 1/C 50126 Florence ITALY

E-mail: info@geomod2008.org

GeoMod2008 

5-9 October, GSA Houston, Texas USA

E-mail: meetings@geosociety.org

Annual Meeting,  Joint meeting of Geological Society of
America and the Soil Science Society of America.

Information: GSA Meetings

Tel. (812) 328-91-56 
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8-9 äåêàáðÿ, Ìèíñê, Áåëîðóññèÿ 

Èíñòèòóò ãåîõèìèè è ãåîôèçèêè ÍÀÍ Áåëàðóñè
220141, Ìèíñê, óë. aêàäåìèêà Â.Ô.Êóïðåâè÷à, 7 

E-mail: kruchek@igig.org.by

Ìåæäóíàðîäíàÿ íàó÷íàÿ êîíôåðåíöèÿ "Àêòóàëüíûå
ïðîáëåìû ãåîëîãèè Áåëàðóñè è ñìåæíûõ òåððèòîðèé" 

Òåë.: (017) 263-54-01
Ôàêñ:(017) 263-63-98IS
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Èíôîðìàöèÿ î êîíôåðåíöèÿõ, ïðîâîäèìûõ â 2008 ãîäó

17-24 November 2008, Cairo University

E-mail: elsayedyoussef2005@yahoo.com,    
elsayedyoussef@hotmail.com

Fourth International Conference  
on  the Geology of the Tethys

Tel:025676887-002
012 2926034 

Fax:0020235728843

26-29 October 2008,  Cape Town, South Africa 

P. O. Box 979, Tulsa , OK 74101-0979,USA
Website:  http://www.aapg.org/capetown/index.cfm

AAPG International Conference and Exhibition

6-8 October 2008, Baku, Azerbaijan

PO Box 59 3990 DB Houten The Netherlands
E-mail: abstracts@eage.org
Website: www.eage.org

International Conference on Petroleum Geology and the
Hydrocarbon Potential of the Caspian and Black Sea Region

Tel.: +31 88 9955055
Fax: +31 30 6343534

Tel.: +1 800 364 274
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Ïðàâèëà äëÿ àâòîðîâ

Ðåäàêöèÿ ìåæäóíàðîäíîãî íàó÷íîãî æóðíàëà 
“Ñòðàòèãðàôèÿ è ñåäèìåíòîëîãèÿ íåôòåãàçîíîñíûõ áàññåéíîâ”

ïðèíèìàåò íàó÷íûå ñòàòüè, îáçîðû è êðàòêèå ñîîáùåíèÿ.
Ñòàòüè ïðèíèìàþòñÿ íà àçåðáàéäæàíñêîì, ðóññêîì, è àíãëèéñêîì ÿçûêàõ.

Ôîðìà ïðåäñòàâëåíèÿ ñòàòüè:
ÓÄÊ -  â ëåâîì óãëó, øðèôò Times New Roman - 12 ðt, ÷åðåç äâà èíòåðâàëà ïå÷àòàòü íàçâàíèå ñòàòüè

Íàçâàíèå ñòàòüè - øðèôò Times New Roman - 14 ðt, áóêâû çàãëàâíûå, óòîëùåííûå (bold), ðàñïîëî-
æåííûå ñèììåòðè÷íî  îòíîñèòåëüíî ñåðåäèíû ñòðàíèöû ïî âñåé øèðèíå òåêñòîâîãî ïîëÿ, äàëåå ÷åðåç
äâà èíòåðâàëà ïå÷àòàòü èíèöèàëû è ôàìèëèè àâòîðîâ.

Èíèöèàëû è ôàìèëèè àâòîðîâ -  øðèôò Times New Roman - 12 ðt, áóêâû ñòðî÷íûå (bold), ðàñïîëî-
æèòü ñèììåòðè÷íî îòíîñèòåëüíî ñåðåäèíû ñòðàíèöû, äàëåå ÷åðåç 2 èíòåðâàëà ïå÷àòàòü íàçâàíèå îðãà-
íèçàöèè è åå e-mail.

Íàçâàíèå îðãàíèçàöèè, â êîòîðîé ðàáîòàþò àâòîðû è åå e-mail - øðèôò Times New Roman - 12 ðt,
áóêâû ñòðî÷íûå (bold), ðàñïîëîæèòü ñèììåòðè÷íî îòíîñèòåëüíî ñåðåäèíû ñòðàíèöû, äàëåå ÷åðåç 2 èí-
òåðâàëà ïå÷àòàòü êðàòêóþ àííîòàöèþ ñîäåðæàíèÿ ïðåäñòàâëÿåìîé ñòàòüè. Åñëè àâòîðîâ íåñêîëüêî, íî îíè
ðàáîòàþò â ðàçíûõ îðãàíèçàöèÿõ , ïåðåä èõ íàçâàíèÿìè ñëåäóåò ïðîñòàâèòü öèôðû â ïîðÿäêå âîçðàñòà-
íèÿ, íàïðèìåð: 1 - íàçâàíèå ïåðâîé îðãàíèçàöèè, åå ïî÷òîâûé àäðåñ, 2 - íàçâàíèå âòîðîé îðãàíèçàö-
èè, åå ïî÷òîâûé àäðåñ è ò.ä., e-mail óêàçûâàòü òîãî àâòîðà ñ êåì áóäåò âåñòèñü ïåðåïèñêà. Òó æå öèô-
ðó ñëåäóåò óêàçàòü è â íàäñòðî÷íîì èíäåêñå ïîñëå ôàìèëèè àâòîðîâ, ðàáîòàþùåãî â ýòîé îðãàíèçàöèè,
íàïðèìåð ( È.Ñ.Ãóëèåâ 1, À.À. Ôåéçóëëàåâ 2 è ò.ä. )

Àííîòàöèÿ - êðàòêàÿ àííîòàöèÿ (äî 1  ñòðàíèöû), äàëåå êëþ÷åâûå ñëîâà  (äî 8 ñëîâ). Øðèôò Times
New Roman - 12 ðt. 

Ôîðìàò ñòðàíèöû - ñîîòâåòñòâóåò ôîðìàòó À4 (21,0 õ 29,7 ñì). Ïîëÿ ïî 2 ñì ñî âñåõ ñòîðîí. Ñòðà-
íèöû íå íóìåðóþòñÿ, íî íà ðàñïå÷àòêå ñòàòüè íåîáõîäèìî ïðîñòàâèòü  ïðîñòûì êàðàíäàøîì íîìåðà
ñòðàíèö â âåðõíåì ïðàâîì óãëó.

Òåêñò ñòàòüè - îñíîâíîé òåêñò, êîòîðûé ðåêîìåíäóåòñÿ ñòðîèòü ïî îáùåïðèíÿòîé â ìåæäóíàðîäíûõ
æóðíàëàõ ñõåìå, èñïîëüçóÿ ñëåäóþùèå ïîäçàãîëîâêè: “Ââåäåíèå”, “Ìàòåðèàë”, “Ìåòîäèêà”, “Ðåçóëüòàòû è
îáñóæäåíèå”, “Çàêëþ÷åíèå (âûâîäû)”, “Ñïèñîê ëèòåðàòóðû”. Íà îòäåëüíîé ñòðàíèöå ïðèëàãàþòñÿ ïîäïèñè ê
ðèñóíêàì è òàáëèöàì. Ê òåêñòó ñòàòüè ïðèëàãàåòñÿ òàêæå àíãëèéñêèé âàðèàíò àííîòàöèè ñòàòüè. 

Òåêñò ñòàòüè ïðèíèìàåòñÿ, â îáúåìå íå ïðåâûøàþùåì 20 ñòðàíèö ìàøèíîïèñíîãî òåêñòà (îäèí ïå-
÷àòíûé ëèñò) âêëþ÷àÿ  òàáëèöû, ðèñóíêè è ñïèñîê ëèòåðàòóðû. Ñòàòüÿ äîëæíà áûòü ïðåäñòàâëåíà â ýëåêò-
ðîííîì âèäå îäíèì ôàéëîì, à òàêæå ðàñïå÷àòàííûì íà ïðèíòåðå â äâóõ ýêçåìïëÿðàõ; ðåêîìåíäóåìûé
øðèôò: Times New Roman, ðàçìåð øðèôòà - 12, ìåæñòðî÷íûé èíòåðâàë - 1,5 èíò., êàæäûé àáçàö  íà-
÷èíàåòñÿ ñ îòñòóïîì 0,8 ñì îò ëåâîé ñòîðîíû êîëîíêè.  Òåêñò ñòàòüè äîëæåí áûòü îòôîðìàòèðîâàí (â
÷àñòíîñòè, âñå ñòðîêè äîëæíû áûòü âûðîâíåíû ñëåâà è ñïðàâà, íå âûõîäÿ çà ïîëÿ òåêñòà). Êîìïüþòåð-
íûé ôàéë (òåêñò ñòàòüè) äîëæåí ñîîòâåòñòâîâàòü ðàñïå÷àòàííîìó âàðèàíòó ñòàòüè à, òàêæå óäîâëåòâîðÿòü
ñëåäóþùèì òðåáîâàíèÿì:
- òåêñò ñòàòüè äîëæåí áûòü íàáðàí â ðåäàêòîðå Word 6.0-8.0;
- íàçâàíèå ôàéëà äîëæíî ñîäåðæàòü ïåðâûå áóêâû ôàìèëèè àâòîðà;
- ôàéë äîëæåí âêëþ÷àòü â ñåáÿ òåêñò ñòàòüè ñ òàáëèöàìè, î, ñïèñîê ëèòåðàòóðû, ñïèñîê ïîä ðèñóíî÷-
íûõ ïîäïèñåé, ðåçþìå (íå áîëåå 500 ñëîâ) íà ðóññêîì è àíãëèéñêîì ÿçûêàõ..
Èëëþñòðàöèè. Êàæäûé ðèñóíîê (êàðòà, äèàãðàììà, ñõåìà è ò.ä.) ïðåäñòàâëÿåòñÿ â âèäå îòäåëüíîãî îáúåê-
òà (ôàéëà). Èëëþñòðàöèè îáÿçàòåëüíî íóìåðóþòñÿ è íà íèõ äîëæíû áûòü ññûëêè â òåêñòå.  Êàæäûé ðè-
ñóíîê íå äîëæåí ïðåâûøàòü ðàçìåðà 160 ìì õ 230 ìì;
- ôîòîãðàôèè è ðèñóíêè äîëæíû áûòü õîðîøåãî êà÷åñòâà;
- îðèãèíàëû ÷åðòåæåé ïðèíèìàþòñÿ â âåêòîðíîì âèäå (Corel Draw 4.0-10.0) èëè â ðàñòðîâîì âèäå (ñ
ðàñøèðåíèåì TIF, 600 dði);;
- íà êàðòàõ îáÿçàòåëüíî óêàçûâàòü ìàñøòàá;
- íà îáîðîòå âñåõ ðèñóíêîâ êàðàíäàøîì óêàçûâàþòñÿ èõ íîìåðà, ôàìèëèè àâòîðîâ è íàçâàíèå ñòàòüè.

Âñå ñîêðàùåíèÿ çà èñêëþ÷åíèåì íåìíîãèõ îáùåïðèíÿòûõ (ò.å., äð., ò.ä.) äîëæíû áûòü ðàñøèôðîâàíû.
Ôîðìóëû, ñèìâîëû  ìèíåðàëîâ è ýëåìåíòîâ, ïðèâîäèìûå â èíîñòðàííîì íàïèñàíèè, äîëæíû áûòü âïå÷à-
òàíû.

Èñêîïàåìûå îñòàòêè ñëåäóåò îïèñûâàòü ñîãëàñíî  “Ìåæäóíàðîäíîãî êîäåêñà çîîëîãè÷åñêîé íîìåêó-
ëàòóðû”. Ïðèâîäèìûå â òåêñòå ëàòèíñêèå íàçâàíèÿ âèäîâ ôëîðû è ôàóíû äîëæíû ñîïðîâîæäàòüñÿ ôà-
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ìèëèåé àâòîðà òàêñîíà. Ëàòûíü ñëåäóåò íàáèðàòü êóðñèâîì.

Íîìåðà è íàçâàíèÿ òàáëèö äàþòñÿ íàä íèìè øðèôòîì TNR-12 ðt (bold). Òàáëèöû íå äîëæíû âûõî-
äèòü çà ïðåäåëû òåêñòîâîãî ïîëÿ è ïåðåíîñ òàáëèöû ñ îäíîé ñòðàíèöû íà äðóãóþ íå äîïóñêàåòñÿ. Ìàê-
ñèìàëüíîå ÷èñëî ðèñóíêîâ ê ñòàòüå 10, à òàáëèö 5. Òàáëèöû ïîìåùàþòñÿ â òåêñòå ñòàòüè. 

Ïðè íàïèñàíèè ôîðìóë ñëåäóåò èñïîëüçîâàòü ôèçè÷åñêèå åäèíèöû  è îáîçíà÷åíèÿ ïðèíÿòûå â Ìåæ-
äóíàðîäíîé ñèñòåìå ÑÈ. Ôîðìóëû äàþòñÿ áåç ïðîìåæóòî÷íûõ âûêëàäîê, ñ îáÿçàòåëüíîé ðàñøèôðîâêîé
èñïîëüçóåìûõ â íèõ ñèìâîëîâ (ñðàçó ïîñëå ôîðìóëû), ñ ÷åòêèì ñìåùåíèåì ñòåïåíåé è ïîäñòðî÷íûõ èí-
äåêñîâ îòíîñèòåëüíî ñåðåäèíû ñòðîêè, ñîäåðæàùåé ýòó ôîðìóëó. Íîìåðà ôîðìóë, åñëè îíè óïîìèíàþò-
ñÿ â òåêñòå, ïðîñòàâëÿþòñÿ â êðóãëûõ ñêîáêàõ îêîëî ïðàâîé ãðàíèöû òåêñòà, íà îäíîé ëèíèè ñ ôîðìó-
ëîé. Äëÿ íàáîðà ôîðìóë ðåêîìåíäóåòñÿ èñïîëüçîâàòü ðåäàêòîð Microsoft Equation 3.

Ëèòåðàòóðà - â òåêñòå ñòàòüè ññûëêà íà ëèòåðàòóðó äàåòñÿ  â êðóãëûõ ñêîáêàõ (Àâòîð/û, ãîä), à â
ññûëêå, ãäå áîëåå äâóõ àâòîðîâ, óêàçûâàåòñÿ ôàìèëèÿ  ïåðâîãî àâòîðà (íàïðèìåð Ãóëèåâ è äð., 2005).
Åñëè ðàáîòà ïðèâîäèòñÿ áåç àâòîðîâ, òî ïèøóòñÿ äâà ïåðâûõ ñëîâà (íàïðèìåð, Ñòðàòèãðàôè÷åñêèé êî-
äåêñ, 1998). Ñïèñîê ëèòåðàòóðû ôîðìèðóåòñÿ â àëôàâèòíîì ïîðÿäêå - âíà÷àëå ðóññêàÿ, à çàòåì èíîñò-
ðàííàÿ è âêëþ÷àåò íå áîëåå 20 íàèìåíîâàíèé. Ôàìèëèè è èíèöèàëû àâòîðà (îâ) ïå÷àòàþòñÿ êóðñèâîì.
Íèæå ïðèâîäÿòñÿ ïðèìåðû ðàçëè÷íûõ áèáëèîãðàôè÷åñêèõ ññûëîê.

Êíèãè:
Áàáàåâ, Ä.Õ., Ãàäæèåâ, À.Í., 2006. Ãëóáèííîå ñòðîåíèå è ïåðñïåêòèâû íåôòåãàçîíîñíîñòè áàññåéíà
Êàñïèéñêîãî ìîðÿ, Á., “Nafta-Press”, 305 ñ.
Kþthe A., 1990. Paleogene Dinoflagellates from Northwest Germany - Biostratigraðhy and
Paleoenvironment, Íanover, 111 ð.

Ñòàòüè â ïåðåîäè÷åñêèõ èçäàíèÿõ/æóðíàëàõ: 
Áàáàåâ, Ø.À., 2005.Âëèÿíèå óñëîâèé îêðóæàþùåé ñðåäû íà ìîðôîëîãèþ ðàêîâèí íóììóëèòîâ // Èç-
âåñòèÿ ÀÍ. Íàóêè î Çåìëå, ¹ 2, Ñ.62-66.
Íallam, A. 2001. A review of the broad ðattern of Jurassic sea-level changes and their
ðossible causes in the light of current knowledge. Palaeogeogr., Palaeoclimatol., Palaeoecol.
Vol.167, ðð.23-37.

Ñòàòüè â ñáîðíèêàõ  (â òîì ÷èñëå ïåðîäè÷åñêèõ):
Êóçíåöîâà, Ç.Â. Íèæíåìèîöåíîâûå îòëîæåíèÿ Àçåðáàéäæàíà, èõ ðàñ÷ëåíåíèå è ñîïîñòàâëåíèå ñ ñèíõ-
ðîíè÷íûìè îòëîæåíèÿìè Ãðóçèè // Âîïðîñû ãåîëîãèè è ãåîõèìèè. Á.: Àçåðíåøð, 1959, 207-216
Delamette, M., Caron, M., Brehert, J. 1986. Essai d’interðretation genetique des facies euxiniques de l’Eo-
Albien du bassin vocontien (SE France) sur la base des donnees macro-et microfauniques. C.R. Acad. Sc.
Paris. ser. II., V.302, ðð. 1085-1090.

Ðåäàêöèÿ îñòàâëÿåò çà ñîáîé ïðàâî ïåðåäàòü ñòàòüþ íà ðåöåíçèþ. Âåðñòêà ñòàòüè íàïðàâëÿåòñÿ àâ-
òîðó äëÿ ïðîâåðêè è èñïðàâëåíèÿ îøèáîê, äîïóùåííûõ ïðè íàáîðå è ðåäàêòèðîâàíèè. Â âåðñòêó ñòàòüè
àâòîð íå äîëæåí âíîñèòü èçìåíåíèé ïî îòíîøåíèþ ê òåêñòó è äðóãèì ìàòåðèàëàì, îêîí÷àòåëüíî ïðèíÿ-
òûì ê ïå÷àòè.

Äëÿ èñêëþ÷åíèÿ çàäåðæåê ñ âîçâðàùåíèåì âåðñòêè â ðåäàêöèþ àâòîðàì ðåêîìåíäóåòñÿ ïîëüçîâàòü-
ñÿ ýëåêòðîííîé ïî÷òîé è ñîîáùàòü îá èñïðàâëåíèÿõ â ïåðâûå òðè äíÿ ïîñëå ïîëó÷åíèÿ âåðñòêè.

Ê ñòàòüå äîëæíû ïðèëàãàòüñÿ àâòîðñêàÿ ñïðàâêà è àêò ýêñïåðòèçû.
Ñòàòüÿ íàïðàâëÿåòñÿ â ðåäàêöèþ ìåæäóíàðîäíîãî æóðíàëà “Ñòðàòèãðàôèÿ è ñåäèìåíòîëîãèÿ íåôòåãà-

çîíîñíûõ áàññåéíîâ” ïî àäðåñó:
Àçåðáàéäæàí, AZ1143, Áàêó, ïðîñïåêò Ãóñåéí Äæàâèäà 29À, Èíñòèòóò ãåîëîãèè ÍÀÍ Àçåðáàéäæàíà -

Ì. Ýôåíäèåâîé
Òåëåôîí (99412) 510-69-31
Ôàêñ    (99412) 510-69-38
E-Mail: m.efendiyeva@gia.ab.az, m.efendiyeva@mail.ru

Ïîäà÷à ñòàòüè â æóðíàë îçíà÷àåò, ÷òî îíà îðèãèíàëüíà, íèãäå íå ïóáëèêîâàëàñü è íå íàïðàâëåíà â
äðóãèå èçäàòåëüñòâà. Ñòàòüÿ äîëæíà áûòü ïîäïèñàíà âñåìè àâòîðàìè ñ óêàçàíèåì ñðîêîâ ïîäà÷è åå â
ðåäàêöèþ.
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Call for ðaðers

The editorial board of a journal
“Stratigraðhy and sedimentology of oil-gas basins” 

acceðts ðaðers, reviews and brief information.
Paðers should be submitted in Azeri, Russian and English.

Submission of an Article:
Universal Decimal Ñlassification (UDC) - in a left corner, font Times New Roman - 12 pt;  Title of a paper should be

typed in a two-line space..
Title of a paper - font Times New Roman - 14 pt; capital bold letters symmetrical as related to the middle of the

page throughout the width of the text. Initials and surnames of authors should be typed in a two-line space..
Initials and surnames of authors - font Times New Roman - 12 pt; bold letters symmetrical as related to the mid-

dle of the page. Affiliation and e-mail of the organization should be typed in a two-line space.
Affiliation and e-mail - font Times New Roman - 12 pt; bold letters symmetrical as related to the middle of the page.
Annotation of the paper should be typed in a two-line space. If the authors are several and they work in different

organizations, figures numbers before their names should be placed in the growing order. For instance: 1 - name of
the first organization and its mail address; 2 - name of the second organization and its mail address etc. You should
point out e-mail of the author with whom you will keep up a correspondence. The same figure  should be placed above
the surname of the author, for instance (I.S. Guliyev1, A.A. Feizullayev2 etc.).    
Annotation - brief annotation (1 page), key words (up to 8 words). Font Times New Roman - 12 pt.
Format of a page - A4 (21,0 x 29,7 cm). 
Margins from all sides - 2 cm. Pages should not be numbered, but on the hard copy of the paper pages  should be

numbered by ordinary pencil in the upper right corner.
Text of an article - the basic text should be written in compliance with a general form adopted in the international

journals with the following subtitles: "Introduction", "Material", "Methodics", "Results and discussion", "Conclusion",
"References". In a separate page there should be attached captions to figures and tables.
English version of the paper's annotation should be also attached to the text.
Text of a paper should contain not more than 20 pages of a typewritten text (one printed list) including tables, fig-

ures and list of references. 
In a separate page captions of figures and tables are attached. English version of the paper's annotation is attached

as well.
The paper should be submitted in the electronic version in a single file and also in two hard copies; the recommend-

ed font - Times New Roman - 12 pt with line-spacing 1,5.Indent every paragraph 0,8 cm from the left side of a col-
umn. Text of a paper should be formatted ( lines of the text should be rectified from left and right and does not break
its margins).  The computer file (text of the paper) should correspond to its hard copy and meet the following require-
ments:
-text of the paper is Word 6,0 - 8,0;
-title of the file should contain the first letters of the author's surname;
-the file should contain a text of the paper with tables, list of references, list of captions, summary (not more than

500 words) in Russian and English.
Illustrations. Every figure (map, diagram, scheme etc) should be presented in a form of a separate file. Illustrations

should be numbered and referred to in the text. Size of  every figure should not exceed 160 mm x 230 mm;
-photos and figures should be of a good quality;
-originals of drawings should be submitted in a vector form (Corel Draw 4.0-10.0) or in a bitmap form (with the

widening TIF, 600 dpi);
-maps should contain scale;
-on the back side of every figure there should be marked with a pencil their numbers, surnames of authors and titles

of papers.
All abbreviations except for the generally accepted ones (i.e., et al, etc. should be interpreted. Formulae, symbols of

minerals and elements given in a foreigh language should be printed in.
Fossils should be described according to "The International Code of Zoological Nomenclature". Latin names of flora and

fauna should be accompanied by the surname of the taxon's author. Latin should be printed in italics.
Numbers and titels of tables are placed above them in bold font TNR - 12 pt. Tables should not break margins, and

carrying over of the tables from one page to another is not permitted. Maximum number of figures in a paper is 10,
tables - 5.
Tables are placed in the text of a paper.
Formulae should contain physical units and signs used in the International System SI. Formulae are given without inter-
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stitional calculations, with necessary deciphering of their symbols (immediately after the formula), with distinct
displacement of degrees and captions as related to the middle of the line, containing the formula.
Numbers of formulae mentioned in the text are put between parenthesis near the right margin of the text in

one and the same line with the formula. To print formulae use Microsoft Equation 3.

References - in the text of the paper references are put between parenthesis (author/s, year). In a refer-
ence with more than two authors, one should mention the surname of the first author (for instance, Guliyev et
al., 2005). If the paper does not contain references to authors, two first words should be written (for instance,
Stratigraphic code…., 1998). List of references is given in the alphabetic order - at first russian references
and then foreign references. It includes not more than 20 references. Surnames and initials of the author(s)
are printed in italics. Below are given examples of various bibliographic references.
Books:
Babayev D.H., Gadjiyev A.N., 2006. Deep structure and prospects of oil-gas content of the Caspian Sea basin,

B., "Nafta-Press", p. 305 (in Russian)
Kothe A., 1990. Paleogene Dinoflagellates from Northwest Germany - Biostratigraphy and Paleoenvironment,

Hanover, 111 p.
Papers published in periodical editions/journals:
Babayev S.A., 2005. Environmental impact on the morphology of shells of nummulites//Izvestiya AN. Earth

Sciences, ¹ 2, p. 62-66 (in Russian)
Hallam, A. 2001 A review of the broad pattern of Jurassic sea-level changes and their possible causes in

the light of current knowledge. Palaeogeogr., Palaeoclimatol., Palaeoecol.. Vol. 167, pp. 23-37.
Papers published in volumes (including periodical):
Kuznetsova Z.V. The lower Miocene deposits in Azerbaijan, their dissection and correlation with synchronous

deposits in Georgia//Problems of geology and geochemistry. B.: Agerneshr, 1959, pp. 207-216 (in Russian)
Delamette, M., Caron, M., Brehert, J. 1986. Essai d'interpretation genetique des facies euxiniques de l'Eo-

Albien du bassin vocontien (SE France) sur la base des donnees macro- et microfauniques. C.R. Acad. Sc. Paris.
ser. II., V.302, pp. 1085-1090.

The editorial board preserves the right to submit the paper for the review. Printed copy of the paper is given
to the author to check up and to correct mistakes made while typing the paper and for the edition. The author
should not make alterations in the printed copy of the paper as related to the text and other materials, final-
ly accepted for the publication.
To avoid a delay in the giving back of the printed copy to the editorial board, the authors are recommended

to use e-mail and to inform about the correction of mistakes during the first three days after the receipt of
the paper.
The author's reference and act of expertise should be attached to the paper.
The paper is forwarded to the editorial board of the international journal "Stratigraphy and sedimentology of

oil-gas basins" to the following address:
Azerbaijan, Az1143, Baku, Gusein Javid ave. 29 A, Geology Institute of Azerbaijan National Academy of Sciences

- to M. Efendiyeva
tel.  (99412) 510-69-31
fax  (99412) 510-69-38
e-mail: m.efendiyeva@gia.ab.az, m.efendiyeva@mail.ru

Submission of a paper to the journal means that it is original, has not been published anywhere before and
has not been forwarded to other publishing houses. The paper should be signed by all authors and show the
date of its submission to the editorial board.
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