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Ãåîõèìèÿ îðãàíè÷åñêîãî âåùåñòâà ïåðìñêèõ îòëîæåíèé

ñåâåðî-âîñòîêà Êîðîòàèõèíñêîé âïàäèíû
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Â ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû ãåîõèìè÷åñêèõ èññëåäîâàíèé ïåðìñêèõ îòëîæåíèé ñåâåðî-âîñòî÷íîé
÷àñòè Êîðîòàèõèíñêîé âïàäèíû. Ïîêàçàíî ðàñïðåäåëåíèå ñîäåðæàíèé îðãàíè÷åñêîãî óãëåðîäà è áèòóìîèäîâ â
ðàçëè÷íûõ ëèòîëîãè÷åñêèõ ðàçíîñòÿõ ïîðîä. Íàèìåíüøèå (0,04-0,7 %) êîíöåíòðàöèè îðãàíè÷åñêîãî óãëåðîäà
ïðèóðî÷åíû ê èçâåñòíÿêàì è ïåñ÷àíî-àëåâðèòèñòûì ðàçíîñòÿì, ìàêñèìàëüíûå óñòàíîâëåíû â àðãèëëèòàõ, óãëè-

ñòûõ àðãèëëèòàõ (1,0-1,7 %) è óãëå (26 %). Ïîâûøåííûì ñîäåðæàíèåì áèòóìîèäîâ (0,018-0,293 %) õàðàêòåðè-
çóþòñÿ îòëîæåíèÿ ïîçäíåïåðìñêîãî âîçðàñòà. Õàðàêòåð ðàñïðåäåëåíèÿ í-àëêàíîâ è èçîïðåíîèäîâ â óãëåâîäî-
ðîäíîé ôðàêöèè áèòóìîèäîâ ñâèäåòåëüñòâóåò î çíà÷èòåëüíîé äîëå ñàïðîïåëåâîãî îðãàíè÷åñêîãî âåùåñòâà ñ
íåáîëüøèì âêëàäîì ãóìóñîâîé ñîñòàâëÿþùåé. Áèòóìîèäû ïåðìñêèõ îòëîæåíèé ÿâëÿþòñÿ ñìåøàííûìè – àâ-
òîõòîííûìè ñ ïðèìåñüþ àëëîõòîííûõ óãëåâîäîðîäîâ. Ðåçóëüòàòû ïèðîëèòè÷åñêèõ èññëåäîâàíèé ñâèäåòåëü-

ñòâóþò î íèçêîì îñòàòî÷íîì ãåíåðàöèîííîì ïîòåíöèàëå ïîðîä (HI < 65 ìãÓÂ/ãÑîðã), ÷òî îáóñëîâëåíî ñîñòàâîì
îðãàíè÷åñêîãî âåùåñòâà è åãî êàòàãåíåòè÷åñêîé ïðåîáðàçîâàííîñòüþ.
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Abstract. Kizelian horizon of Tournasian in the Bavlinsky

field is composed of limestone, the development of which was

started in 1976. The block No.6 is the most drilled both by

vertical and horizontal wells on the Kizelian area, which

accounts for 53% of horizontal wells drilled in the field. In 2002,

the Institute TatNIPIneft in close collaboration with the

geological survey of oil-and-gas production department

Bavlyneft proposed a new complex technology for the

development of carbonate reservoirs. The technology includes

a nine-point areal location of wells with horizontal and vertical

trunks and injection well in the center of the element. Drilling of

the field is recommended in a certain order – primarily to drill

wells for the inter-well pumping of water, and then, after

studying the geological features of drillable element, to drill

injection wells. According to the drilling results geological

structure is studied, structure maps, general and oil-saturated

strata maps are constructed. Reservoir capacity, reservoir

pressure parameters are measured. Drilling of wells for inter-

well pumping of water and injection wells from a single group

can reduce the cost of high-pressure water pipelines and

pumping of water without cooling it, i.e., to take advantage of

the isothermal flooding. Annual growth of oil production in the

Kizelian horizon of Korobkovsky area of Bavlinsky oil field has

become the result of the technology application.
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Ââåäåíèå
Êîðîòàèõèíñêàÿ âïàäèíà ÿâëÿåòñÿ îäíîé èç íàèìåíåå

èçó÷åííûõ â ãåîõèìè÷åñêîì àñïåêòå ñòðóêòóð íà ñåâåðî-

âîñòîêå Òèìàíî-Ïå÷îðñêîãî áàññåéíà. Ãåîõèìè÷åñêàÿ õà-

ðàêòåðèñòèêà îðãàíè÷åñêîãî âåùåñòâà (ÎÂ), åãî íåôòåãà-

çîãåíåðàöèîíîãî ïîòåíöèàëà â îñàäî÷íûõ êîìïëåêñàõ âïà-

äèíû ïðèâîäèòñÿ â íåìíîãî÷èñëåííûõ ðàáîòàõ è íà îñíî-
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âàíèè åäèíè÷íûõ ñêâàæèí è åñòåñòâåííûõ îáíàæåíèé

(Àíèùåíêî è äð., 2004; Áàæåíîâà è äð., 2010, 2008; Êîòèê,

2015; 2016). Ïîýòîìó ïðîâåäåíèå ãåîõèìè÷åñêèõ èññëåäî-

âàíèé è ïîëó÷åíèå íîâûõ äàííûõ ïîçâîëèò äîïîëíèòü ñâå-

äåíèÿ î ñâîéñòâàõ íåôòåãàçîìàòåðèíñêèõ ïîðîä îñàäî÷-

íîãî ÷åõëà Êîðîòàèõèíñêîé âïàäèíû.

Ðàéîí è îáúåêò èññëåäîâàíèé
Èññëåäóåìàÿ òåððèòîðèÿ ðàñïîëîæåíà íà ñåâåðî-âîñ-

òîêå Êîðîòàèõèíñêîé âïàäèíû â ïðåäåëàõ íàèáîëåå äèñëî-

öèðîâàííîé åå ÷àñòè – Ñàáðèÿãèíñêîé è Ïåñòàíøîðñêîé

ñêëàä÷àòî-íàäâèãîâûõ çîí. Îñíîâíûì îáúåêòîì íàøèõ

èññëåäîâàíèé ÿâëÿëèñü ïåðìñêèå òåððèãåííûå îòëîæåíèÿ,

îáíàæàþùèåñÿ ôðàãìåíòàðíî â åñòåñòâåííûõ âûõîäàõ â

ñðåäíåì òå÷åíèè ð. Ñèëîâàÿõà (Ðèñ. 1). Êîìïëåêñíîå ãåî-

õèìè÷åñêîå èçó÷åíèå ïîðîä ïðîâîäèëîñü ïî òðåì îáíà-

æåíèÿì, ãäå âñêðûâàþòñÿ ðàçëè÷íûå ñòðàòèãðàôè÷åñêèå

èíòåðâàëû ïåðìñêîé ñèñòåìû: ñåçûìñêàÿ (P
1
sz) è ãóñèíàÿ

(P
1
gs) ñâèòû (îáí. 16), ëåêâîðêóòñêàÿ (P

1
lv) ñâèòà (îáí. 15),

ñèëîâñêàÿ (P
2-3

sl) ñâèòà (îáí. 13).

Êîìïëåêñ ãåîõèìè÷åñêèõ èññëåäîâàíèé, âêëþ÷àþ-

ùèé îïðåäåëåíèå ñîäåðæàíèÿ îðãàíè÷åñêîãî óãëåðîäà

â ïîðîäå (Ñ
îðã

, %), ýêñòðàêöèþ õëîðîôîðìíîãî áèòóìî-

èäà À (ÕÁÀ, %), îïðåäåëåíèå ñîñòàâà àëèôàòè÷åñêèõ

óãëåâîäîðîäîâ ìåòîäîì ãàçîâîé õðîìàòîãðàôèè (ÃÕ),

âûïîëíÿëñÿ íà áàçå ÖÊÏ «Ãåîíàóêà» â Èíñòèòóòå ãåî-

ëîãèè Êîìè ÍÖ ÓðÎ ÐÀÍ (ã. Ñûêòûâêàð). Ïèðîëèòè÷åñ-

êèå èññëåäîâàíèÿ ìåòîäîì Rock-Eval ïðîâîäèëèñü âî

ÂÍÈÃÍÈ (ã. Ìîñêâà).

Ðàçðåç ïåðìñêèõ îòëîæåíèé íà÷èíàåòñÿ ñ èçâåñòíÿêîâ

ñåçûìñêîé ñâèòû àññåëüñêî-ñàêìàðñêîãî âîçðàñòà, êîòî-

ðûå ñî ñòðàòèãðàôè÷åñêèì íåñîãëàñèåì çàëåãàþò íà ñðåä-

íåêàìåííîóãîëüíûõ îòëîæåíèÿõ (Ðèñ. 2). Îíè ïåðåêðûâà-

þòñÿ òåððèãåííûìè îòëîæåíèÿìè àðòèíñêîãî ÿðóñà (P
1
gs-

tl), ïðåäñòàâëåííûìè ïåñ÷àíèêàìè, àëåâðîëèòàìè è àðãèë-

ëèòàìè, â âåðõíåé ÷àñòè ñ ïðåîáëàäà-

íèåì ïåñ÷àíèêîâ è àëåâðîëèòîâ. Çà-

ëåãàþùèå âûøå îòëîæåíèÿ âîðêóòñ-

êîé ñåðèè (P
1
lv-in) êóíãóðñêî-óôèìñ-

êîãî âîçðàñòà ñëîæåíû öèêëè÷åñêèì

÷åðåäîâàíèåì ïåñ÷àíèêîâ, àëåâðîëè-

òîâ, àðãèëëèòîâ, óãëèñòûõ àðãèëëèòîâ

è óãëåé. Â âåðõíåé ÷àñòè ñåðèè (èí-

òèíñêàÿ ñâèòà, P
1
in) óâåëè÷èâàåòñÿ ñî-

äåðæàíèå ãðóáîîáëîìî÷íûõ (ïåñ÷à-

íèêè, ãðàâåëèòû, êîíãëîìåðàòû) ïîðîä

äî 50 % (Ïóõîíòî, 1998). Ðàçðåç ïå÷îð-

ñêîé ñåðèè (P
1-3

pc) â íèæíåé ÷àñòè

(ñåéäèíñêàÿ ñâèòà, P
1-2

sd) ñëîæåí ïðå-

èìóùåñòâåííî àëåâðîëèòàìè è àðãèë-

ëèòàìè ñ ïðîñëîÿìè ïåñ÷àíèêîâ. Âåð-

õíÿÿ, íàèáîëåå çíà÷èòåëüíàÿ ïî îáúå-

ìó ÷àñòü ðàçðåçà (ñåéäèíñêàÿ è ñèëîâ-

ñêàÿ ñâèòû) ñëîæåíà ïà÷êàìè êîíãëî-

ìåðàòîâ, êîòîðûì ïîä÷èíåíû ïà÷êè

àëåâðèòî-ãëèíèñòûõ ïîðîä, ñîäåðæà-

ùèõ ïëàñòû è ïðîñëîè óãëÿ (Ïóõîíòî,

1998). Ïåðåêðûâàþòñÿ ïîðîäû ïåðì-

ñêîãî âîçðàñòà îòëîæåíèÿìè òðèàñà,

êîòîðûå îòäåëåíû îò íèõ ïîêðîâàìè

áàçàëüòîâ (Ðèñ. 1).

Ðåçóëüòàòû è èõ îáñóæäåíèå
Êîíöåíòðàöèÿ îðãàíè÷åñêîãî óãëåðîäà â ïîðîäàõ âà-

ðüèðóåò îò 0,2 äî 1,78 %, äîñòèãàÿ 26 % â óãëÿõ (Ðèñ. 2).

Íàèáîëåå íèçêèå çíà÷åíèÿ Ñ
îðã

 (0,04-0,09 %) óñòàíîâëåíû

â èçâåñòíÿêàõ ñèçèìñêîé ñâèòû. Â òåððèãåííûõ ïîðîäàõ

âîçðàñòàíèå êîíöåíòðàöèè Ñ
îðã

 ïðîèñõîäèò çàêîíîìåðíî

â ïîñëåäîâàòåëüíîñòè: ïåñ÷àíèê (0,23-0,26 %) – àëåâðîëèò

(0,47-0,72 %) – àðãèëëèò (1,01-1,78). Âûõîä õëîðîôîðìåí-

íîãî áèòóìîèäà èç ãëèíèñòûõ ïîðîä íèæíåïåðìñêîãî âîç-

ðàñòà ñîñòàâëÿåò 0,006-0,012 %. Ïîðîäû èç âåðõíåïåðìñ-

êîãî èíòåðâàëà ðàçðåçà ñîäåðæàò íàèáîëüøèå êîíöåíòðà-

öèè ÕÁ 0,018-0,039 % – äëÿ ãëèíèñòûõ ðàçíîñòåé, è ñ ìàê-

ñèìóìîì 0,293 % – äëÿ óãëåé. Çíà÷åíèÿ áèòóìîèäíîãî êî-

ýôôèöèåíòà (β
ÕÁ

) èçìåíÿþòñÿ ñ òàêîé æå òåíäåíöèåé. Â

íèæíåïåðìñêèõ ïîðîäàõ β
ÕÁ

 ñîñòàâëÿåò 0,3-1,6 %, óâåëè-

÷èâàÿñü äî 2,4-2,6 % â âåðõíåïåðìñêèõ. Ïîëó÷åííûå íèç-

êèå çíà÷åíèÿ ïîêàçàòåëåé β
ÕÁ

 õàðàêòåðèçóþò áèòóìîèäû

êàê àâòîõòîííûå, â òîì ÷èñëå îñòàòî÷íûå, îòäàâøèå ñâîþ

ìèãðàöèîííóþ ÷àñòü.

Êàòàãåíåòè÷åñêàÿ ïðåîáðàçîâàííîñòü ÎÂ ïåðìñêîãî

êîìïëåêñà â èññëåäóåìîì ðàéîíå èçìåíÿåòñÿ îò ñåðåäè-

íû ìåçîêàòàãåíåçà äî íà÷àëà àïîêàòàãåíåçà (Àíèùåíêî è

äð., 2004). Êàòàãåíåç ÎÂ êàçàíñêî-òàòàðñêèõ îòëîæåíèé

íàõîäèòñÿ íà ãðàäàöèÿõ ÌÊ
3
-ÌÊ

5
. Â ñðåäíåì òå÷åíèè ð.

Ñèëîâàÿõà ðàçâåäàíî îäíîèìåííîå óãîëüíîå ìåñòîðîæ-

äåíèå, ãäå â îòëîæåíèÿõ ïå÷îðñêîé ñåðèè óãëè èìåþò ìàð-

êè Ê è ÎÑ, ÷òî ñîîòâåòñòâóåò ãðàäàöèÿì ÌÊ
4
-ÌÊ

5
 (Óãîëü-

íàÿ áàçà Ðîññèè, 2000). Êàòàãåíåç ÎÂ íèæåëåæàùèõ àðòèí-

ñêî-êóíãóðñêèõ îòëîæåíèé äîñòèãàåò ãðàäàöèé ÌÊ
5
-ÀÊ.

Âûñîêàÿ çðåëîñòü ÎÂ ïîðîä ïîäòâåðæäàåòñÿ è äàííûìè

ïèðîëèçà ìåòîäîì Rock-Eval. Â îáðàçöàõ èç àðòèíñêèõ è

êóíãóðñêèõ îòëîæåíèé çíà÷åíèÿ S
1
 (ñîäåðæàíèå ñâîáîäíûõ

óãëåâîäîðîäîâ) è S
2
 (ñîäåðæàíèå ñâÿçàííûõ óãëåâîäîðîäîâ)

ñîñòàâëÿþò ñîîòâåòñòâåííî 0,01 è 0,06-0,15 ìãÓÂ/ã ïîðîäû.

Ïðè òàêèõ íèçêèõ çíà÷åíèÿõ ïîêàçàòåëè T
max

 (òåìïåðàòóðà

Ðèñ. 1. Ãåîëîãè÷åñêàÿ êàðòà ðàéî-

íà èññëåäîâàíèé (Øèøêèí è äð.,

2012). 1 – íîìåðà òåêòîíè÷åñêèõ

ýëåìåíòîâ, 2 – ãðàíèöà ðàéîíà èñ-

ñëåäîâàíèé, 3 – èçó÷åííûå îáíàæå-

íèÿ è èõ íîìåðà. Òåêòîíè÷åñêèå ýëåìåíòû: I – Êîðîòàèõèíñêàÿ âïàäèíà: I
1
 – Âåðõíåâîð-

êóòñêàÿ çîíà äèñëîêàöèé, I
2
 – Âàøóòêèíî-Òàëîòèíñêèé íàäâèã, I

3
 – Ëàáîãåéñêàÿ ñòó-

ïåíü, I
4
 – Îäèíäîêñêàÿ àíòèêëèíàëüíàÿ çîíà, I

5
 – I

6
 ñêëàä÷àòî-íàäâèãîâûå çîíû (I

5
 –

Ïåñòàíøîðñêàÿ, I
6
 – Ñàáðèÿãèíñêàÿ); II – Âîðêóòñêîå ïîïåðå÷íîå ïîäíÿòèå; III – ãðÿäà

×åðíûøåâà; IV – Âàðàíäåé-Àäçüâèíñêàÿ ñòðóêòóðíàÿ çîíà.
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ìàêñèìàëüíîãî âûõîäà ñâÿçàííûõ óãëåâîäîðîäîâ ïðè òåð-

ìè÷åñêîé äåñòðóêöèè êåðîãåíà) è HI (âîäîðîäíûé èíäåêñ)

íå îïðåäåëÿþòñÿ. Â îáðàçöàõ èç âåðõíåïåðìñêîãî èíòåð-

âàëà ðàçðåçà ôèêñèðóþòñÿ áîëåå âûñîêèå çíà÷åíèÿ: S
1
 –

0,03-0,73; S
2
 – 0,45-18,64; HI – 27-65 ìãÓÂ/ã Ñ

îðã
. Îñòàòî÷-

íûé óãëåâîäîðîäíûé ïîòåíöèàë ÎÂ ïîðîä âåðõíåé ïåðìè

õàðàêòåðèçóåòñÿ î÷åíü íèçêèìè çíà÷åíèÿìè, ÷òî îáóñëîâ-

ëåíî îïðåäåëåííûì ñîñòàâîì è ñòåïåíüþ çðåëîñòè ÎÂ.

Äîëÿ íàñûùåííûõ óãëå-

âîäîðîäîâ â áèòóìîèäàõ

íå çíà÷èòåëüíà, íà èõ êîí-

öåíòðàöèþ ïðèõîäèòñÿ îò

3 äî 34,78% îò âñåé ìàññû

ÕÁÀ. Ïðàêòè÷åñêè íà âñåì

ïðîòÿæåíèè ðàçðåçà áèòó-

ìîèäû èç ïåðìñêèõ îòëî-

æåíèé (çà èñêëþ÷åíèåì

îáðàçöîâ 15-04, 15-05 è 16-

06) õàðàêòåðèçóþòñÿ ñõîä-

íûì ìîëåêóëÿðíî-ìàññî-

âûì ðàñïðåäåëåíèåì íèç-

êîìîëåêóëÿðíûõ àëêàíîâ

íîðìàëüíîãî ñòðîåíèÿ ñî-

ñòàâà Ñ
13

-Ñ
18

, êîíöåíòðà-

öèÿ êîòîðûõ èçìåíÿåòñÿ îò

67,33 äî 76,17% (Òàáë.). Ãè-

ñòîãðàììû ðàñïðåäåëå-

íèÿ àëêàíîâûõ óãëåâîäî-

ðîäîâ èìåþò îäíîìîäàëü-

íîå ðàñïðåäåëåíèå ñ ìàê-

ñèìóìîì ïðè í-Ñ
16 

èëè í-

Ñ
17

 çà èñêëþ÷åíèåì îáð.

13-06 (óãîëü), â êîòîðîì

ìàêñèìóì ðàñïðåäåëåíèÿ

ñìåùåí ê í-Ñ
14

 (Ðèñ. 3 à, á).

Êîíöåíòðàöèÿ àëêàíîâ ñî-

ñòàâà Ñ
19

-Ñ
24

 âàðüèðóåò îò

11,51 äî 18,06 %. Îáðàçöû

õàðàêòåðèçóþòñÿ íèçêèì

ôîíîì âûñîêîìîëåêóëÿð-

íûõ ñîåäèíåíèé â îáëàñòè

í-Ñ
25

-Ñ
35

, èõ êîíöåíòðàöèÿ

êðàéíå íåçíà÷èòåëüíà è â

ñðåäíåì ñîñòàâëÿåò 1-3 %.

Ñðåäè ðàññìàòðèâàåìûõ

îáðàçöîâ óãîëü (îáð. 13-06)

îòëè÷àåòñÿ íàèáîëüøèì

ñîäåðæàíèåì âûñîêîìî-

ëåêóëÿðíûõ àëêàíîâ íîð-

ìàëüíîãî ñòðîåíèÿ –

8,93 % è íàèìåíüøèìè

çíà÷åíèÿìè ñîîòíîøåíèÿ

í-Ñ
17

/í-Ñ
25

 – 5,34 è Ê
í÷

Ñ
17

 –

0,96.

Îòíîøåíèå ñóììû í-

àëêàíîâ ðÿäà Ñ
14

-Ñ
20

 ê Ñ
21

-

Ñ
30

 èçìåíÿåòñÿ â øèðîêèõ

ïðåäåëàõ îò 5,37 äî 11,58.

Êîýôôèöèåíò íå÷åòíîñòè

Ê
í÷

Ñ
17

 èçìåíÿåòñÿ â ïðåäå-

ëàõ 0,96-1,24.

Ðèñ. 2. Ëèòîëîãî-ãåîõèìè÷åñêèé ðàçðåç ïåðìñêèõ îòëîæåíèé ïî ð. Ñèëîâàÿõà. 1 – êîíãëîìåðàò,

ãðàâåëèò; 2 – ïåñ÷àíèê; 3 – àëåâðîëèò; 4 – àðãèëëèò; 5 – óãëèñòûé àðãèëëèò; 6 – óãîëü; 7 – èçâåñò-

íÿê; 8 – íå îáíàæåííûé èíòåðâàë.

Ïðåîáëàäàíèå ñðåäíåìîëåêóëÿðíûõ íå÷åòíûõ í-àëêà-

íîâ (Ê
í÷

Ñ
17

 > 1) îòðàæàåò ó÷àñòèå âîäîðîñëåâîãî ÎÂ â

ñîñòàâå èñõîäíîé áèîìàññû (Õàíò, 1982; Tissot, Welte,

1984). Íà ó÷àñòèå ìèêðîáèàëüíîãî ìàòåðèàëà â ñîñòàâå

èñõîäíîãî ÎÂ óêàçûâàþò çíà÷åíèÿ êîýôôèöèåíòà ÷åòíî-

ñòè Ê
÷
Ñ

16
, ñîñòàâëÿþùèå 1,12-1,53. Äëÿ ÷àñòè îáðàçöîâ

îòìå÷àåòñÿ íåçíà÷èòåëüíîå ïðåîáëàäàíèå ÷åòíûõ ñîåäè-

íåíèé Ê
í÷

Ñ
15

-Ñ
21

 – 0,94-0,97 (Òàáë.). Ïî ìíåíèþ ðÿäà èñ-
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Ðèñ. 3. Õðîìàòîãðàììû ìîëåêóëÿðíî-ìàññîâîãî ðàñïðåäåëåíèÿ íîðìàëüíûõ è èçîïðåíîèäíûõ àëêàíîâ â áèòóìîèäàõ.

Òàáëèöà. Ãåîõèìè÷åñêèå ïàðàìåòðû íàñûùåííûõ ÓÂ ïåðìñêèõ îòëîæåíèé ñåâåðî-âîñòîêà Êîðîòàèõèíñêîé âïàäèíû (ð. Ñèëîâàÿ-

õà). *– 2*Ñ
16 

/(Ñ
15

+Ñ
17 

), ** – 2*Ñ
17 

/(Ñ
16

+Ñ
18 

)

ñëåäîâàòåëåé, ïðåîáëàäàíèå ÷åòíûõ ñîåäèíåíèé â ðÿäó

Ñ
14

-Ñ
22 

óíàñëåäîâàíî îò æèðîâ ìîðñêèõ îðãàíèçìîâ

(Tissot, Welte, 1984).

Õàðàêòåð ðàñïðåäåëåíèÿ í-àëêàíîâ îòðàæàåò ïðåîáëà-

äàíèå ñàïðîïåëåâîé îñíîâû â ñîñòàâå ÎÂ, íî ñ íåáîëü-

øîé ïðèìåñüþ ãóìóñîâîé ñîñòàâëÿþùåé, áîëåå ïðîÿâ-

ëåííîé â óãëå. Íåñìîòðÿ íà ôîðìèðîâàíèå ðàññìàòðèâàå-

ìîãî óãëÿ â ìàðøåâûõ îáñòàíîâêàõ, çíà÷èòåëüíàÿ äîëÿ ëåã-

êèõ ÓÂ õàðàêòåðèçóåò àëëîõòîííóþ ñîñòàâëÿþùóþ áèòó-

ìîèäà, ÷òî ëèøíèé ðàç ïîäòâåðæäàåò ïîâûøåííóþ ñîðá-

öèîííóþ ñïîñîáíîñòü óãëèñòûõ ïîðîä.

Ðÿä îáðàçöîâ áèòóìîèäîâ õàðàêòåðèçóåòñÿ èíûì ðàñ-

ïðåäåëåíèåì íàñûùåííûõ óãëåâîäîðîäîâ (Ðèñ. 2). Â îá-

ðàçöàõ 15-04, 15-05 è 16-06, ãäå íà äîëþ íèçêîìîëåêóëÿð-

íûõ àëêàíîâ ñîñòàâà í-Ñ
13

-Ñ
18 

ïðèõîäèòñÿ îò 33,93 äî

57,28 %, à òàêæå ïîâûøåíî ñîäåðæàíèå ñðåäíåìîëåêó-

ëÿðíûõ í-àëêàíîâ äî 29,27-59,44 % (Òàáë.), íà õðîìàòîã-

ðàììàõ îò÷åòëèâî íàáëþäàåòñÿ áèìîäàëüíîå ðàñïðåäå-

ëåíèå í-àëêàíîâ ñ ìàêñèìóìàìè ïðè í-Ñ
16

, í-Ñ
17

 è í-Ñ
21

(Ðèñ. 3 â, ã). Äëÿ äàííûõ îáðàçöîâ õàðàêòåðíû ñàìûå íèç-

êèå çíà÷åíèÿ îòíîøåíèÿ Σí(C
14

-C
20

)/Σí(C
21

-C
30

) – 1,58-2,36.

Òàêîé õàðàêòåð ìîëåêóëÿðíî-ìàññîâîãî ðàñïðåäåëåíèÿ

â áèòóìîèäàõ óêàçûâàåò íà íåñêîëüêî äðóãîé ñîñòàâ èñ-

õîäíîãî ÎÂ.

Âî âñåõ èçó÷åííûõ îáðàçöàõ èçîïðåíîèäû (ñðåäè êîòî-

ðûõ óäàëîñü èäåíòèôèöèðîâàòü i-C
16

-C
20

) õàðàêòåðèçóþò-

ñÿ íèçêèìè êîíöåíòðàöèÿìè. Íà èõ äîëþ ïðèõîäèòñÿ îò

5,11 äî 13,79%. Ñ÷èòàåòñÿ, ÷òî âåëè÷èíà îòíîøåíèÿ ïðè-
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ñòàíà (i-Ñ
19

) ê ôèòàíó (i-Ñ
20

) (Pr/Ph) ÿâëÿåòñÿ ïîêàçàòåëåì

îêèñëèòåëüíî-âîññòàíîâèòåëüíûõ óñëîâèé äèàãåíåçà èñ-

õîäíîãî ÎÂ (Õàíò, 1982; Tissot, Welte, 1984; Peters,

Moldowan, 1993). Â áîëüøèíñòâå îáðàçöîâ îòìå÷àåòñÿ

íåáîëüøîå ïðåîáëàäàíèå ïðèñòàíà íàä ôèòàíîì. Îòíî-

øåíèå Pr/Ph âàðüèðóåò â äèàïàçîíå îò 0,94 äî 1,36, è ëèøü

äëÿ îäíîãî îáðàçöà ïîâûøàåòñÿ äî 2,15 (Òàáë.). Ýòî ìî-

æåò óêàçûâàòü íà òî, ÷òî íàêîïëåíèå èñõîäíîãî ÎÂ ïðîòå-

êàëî â ñóáîêèñëèòåëüíîé îáñòàíîâêå.

Ðåçóëüòàòû ìîäåëèðîâàíèÿ êàòàãåíåçà (Koopmans et al.,

1998; Áóøíåâ è äð., 2004) ñâèäåòåëüñòâóþò î âîçìîæíîì

ïîâûøåíèè çíà÷åíèÿ äàííîãî êîýôôèöèåíòà â ïðåäåëàõ

0,6-1,5 òîëüêî çà ñ÷¸ò ðîñòà òåðìè÷åñêîé ïðåîáðàçîâàííî-

ñòè ÎÂ. Â öåëîì, ðàññìàòðèâàåìûå áèòóìîèäû ðàçëè÷à-

þòñÿ ïî ñîñòàâó èñõîäíîãî ÎÂ, óñëîâèÿì åãî íàêîïëåíèÿ

è ñòåïåíè çðåëîñòè. ÎÂ î÷åíü çðåëîå, ÷òî ïîäòâåðæäàåòñÿ,

â òîì ÷èñëå, è ãåîõèìè÷åñêèìè ïîêàçàòåëÿìè, à èìåííî

êîýôôèöèåíòîì çðåëîñòè Ê
i 
= (Pr+Ph)/(C

17
+C

18
) < 0,3 (èçâå-

ñòíî, ÷òî ïîâûøåíèå êàòàãåíåçà ÎÂ ïîðîä ïðèâîäèò ê ñíè-

æåíèþ ýòîãî êîýôôèöèåíòà (Connan, Cassow, 1980)), à òàê-

æå îòíîøåíèåì ïðèñòàíà ê ãåïòàäåêàíó (Pr/í-C
17

) è ôèòà-

íà ê í-îêòàäåêàíó (Ph/í-C
18

), çíà÷åíèÿ êîòîðûõ, â îñíîâ-

íîì, ìåíåå 0,4.

Ðàññìîòðåííûå çàêîíîìåðíîñòè ìîëåêóëÿðíî-ìàññî-

âîãî ðàñïðåäåëåíèÿ èçî- è í-àëêàíîâ ñâèäåòåëüñòâóþò î

ïðèñóòñòâèè â áèòóìîèäàõ èç ïîðîä, ñôîðìèðîâàííûõ â

ðàçëè÷íûõ óñëîâèÿõ îñàäêîíàêîïëåíèÿ, ñõîäíûõ áèîëîãè-

÷åñêèõ ìåòîê. Îñíîâíûì èñòî÷íèêîì ãåíåðàöèè ÓÂ ÿâëÿ-

ëîñü ñàïðîïåëåâîå ÎÂ, íî ïðèñóòñòâîâàëî è ñìåøàííîå

âåùåñòâî ñ ðàçëè÷íîé ïðèìåñüþ ãóìóñîâîé ñîñòàâëÿþ-

ùåé. Áèòóìîèäû ðàññìàòðèâàåìûõ îòëîæåíèé òàêæå ÿâ-

ëÿþòñÿ ñìåøàííûìè (àâòîõòîííûìè îñòàòî÷íûìè è àë-

ëîõòîííûìè), â êîòîðûõ èìååòñÿ òà èëè èíàÿ äîëÿ àëëîõ-

òîííûõ ÓÂ. Ïîäîáíûå îñîáåííîñòè â ñîñòàâå áèòóìîèäîâ

îòìå÷àþòñÿ òàêæå íà ïðèëåãàþùèõ òåððèòîðèÿõ Êîðîòàè-

õèíñêîé è Êîñüþ-Ðîãîâñêîé âïàäèí, ãäå ïåðìñêèå îòëîæå-

íèÿ ñîäåðæàò ñìåøàííûå ãåíåòè÷åñêè ðàçíîòèïíûå áè-

òóìîèäû (Àíèùåíêî è äð., 2004; Áàæåíîâà è äð., 2008; Êî-

òèê, 2015; 2016).

Çàêëþ÷åíèå
Ñîäåðæàíèå Ñ

îðã
 â ïåðìñêèõ îòëîæåíèÿõ çàêîíîìåðíî

óâåëè÷èâàåòñÿ ê ãëèíèñòî-óãëèñòûì ðàçíîñòÿì ïîðîä ïðè

ïîâûøåííîé áèòóìèíîçíîñòè âåðõíåïåðìñêîé ÷àñòè ðàç-

ðåçà. Ðàñïðåäåëåíèå í-àëêàíîâ è èçîïðåíîèäîâ â áèòóìî-

èäàõ óêàçûâàåò íà èõ ñìåøàííóþ ïðèðîäó ñî çíà÷èòåëü-

íûì âêëàäîì ñàïðîïåëåâîé ñîñòàâëÿþùåé ÎÂ, à òàêæå íà

ïðèñóòñòâèå ìèãðàöèîííûõ ëåãêèõ óãëåâîäîðîäîâ.

Çíà÷åíèÿ ãåîõèìè÷åñêèõ è ïèðîëèòè÷åñêèõ äàííûõ õà-

ðàêòåðèçóåò ïåðìñêèå îòëîæåíèÿ ïðåèìóùåñòâåííî êàê

ãàçîìàòåðèíñêèå ñ íèçêèì è ñðåäíèì ãåíåðàöèîííûì ïî-

òåíöèàëîì. Âûñîêàÿ ñòåïåíü çðåëîñòè ÎÂ ïîðîä è ðåàëè-

çàöèÿ åãî óãëåâîäîðîäíîãî ïîòåíöèàëà ïîäòâåðæäàåòñÿ ïè-

ðîëèòè÷åñêèìè, óãëåïåòðîãðàôè÷åñêèìè è áèòóìèíîëî-

ãè÷åñêèìè ìåòîäàìè èññëåäîâàíèÿ.

Ôèíàíñèðîâàíèå
Ðàáîòà âûïîëíåíà ïðè ÷àñòè÷íîé ïîääåðæêå ïðîãðàì-

ìû ÓðÎ ÐÀÍ ¹ 15-18-5-21.
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Áàæåíîâà Ò. Ê., Øèìàíñêèé Â. Ê., Âàñèëüåâà Â. Ô. è äð. Îðãà-
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îòëîæåíèé ñåâåðà Ïðåäóðàëüñêîãî ïðîãèáà. Íåôòåãàçîâàÿ ãåî-
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Abstract. The article presents results of geochemical

studies of Permian deposits in the northeastern part of

Korotaihinsky depression. We show the distribution of organic

carbon and bitumen in various lithological varieties of rocks.

The smallest (0.04-0.7 %) concentrations of organic carbon

are confined to the limestone and sandy-silty varieties; the

maximum ones are set in the mudstone, carbonaceous

mudstones (1.0-1.7 %) and coal (26 %). Deposits of Late

Permian age are characterized by a high content of bitumen

(0,018-0,293 %). The distribution of n-alkanes and isoprenoids

in the hydrocarbon fraction of bitumen shows a significant

proportion of sapropel organic matter with a small contribution

of humic compounds. Permian bitumen is mixed –

autochthonous with a dash of allochthonous hydrocarbons.

Results of pyrolytic studies show low residual generating

potential of rocks (HI < 65 mgHC/g Corg), due to the

composition of organic matter and its catagenetic

transformation.

Keywords: Permian sediments, organic matter, bitumen,

n-alkanes.
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