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îðíî-ãåîëîãè÷åñêèå óñëîâèÿ 
îòðàáîòêè ìåñòîðîæäåíèé 

ìèíåðàëüíûõ ñîëåé îïðåäåëÿþòñÿ è 
êîíòðîëèðóþòñÿ öåëûì ðÿäîì ôàêòî-
ðîâ. Àíîìàëüíûå îñîáåííîñòè ñòðîå-
íèÿ ãàëîãåííûõ ôîðìàöèé ñîçäàþò 
ñåðüåçíûå ïðîáëåìû íà ýòàïå ýêñ-
ïëóàòàöèè è çàñëóæèâàþò îñîáîãî 
âíèìàíèÿ, ò.ê. èõ íåäîó÷åò îñëîæíÿåò 
âåäåíèå ãîðíûõ ðàáîò è ìîæåò ïðè-
âåñòè ê âîçíèêíîâåíèþ àâàðèéíûõ 
ñèòóàöèé. 

Íàèáîëåå èçâåñòíûå ãåîëîãè÷åñêèå 
îñëîæíåíèÿ ýâàïîðèòîâûõ èíòåðâà-
ëîâ ðàçðåçà, ïîâëåêøèå êàòàñòðîôè-
÷åñêèå ïîñëåäñòâèÿ (âïëîòü äî çàòîï-
ëåíèÿ ðóäíèêîâ), ãåíåòè÷åñêè ñâÿçàíû 
ñ íåîäíîðîäíîñòÿìè ñòðîåíèÿ âìå-
ùàþùèõ îñàäî÷íûõ òîëù. Ïðîâåäåí-
íûìè ðàíåå èññëåäîâàíèÿìè [4, 6, 10-
12 è äð.] óñòàíîâëåíî, ÷òî îäíîé èç 
ïðè÷èí ôîðìèðîâàíèÿ àíîìàëüíûõ 
(«íàðóøåííûõ») çîí â ãàëîãåííûõ 

ôîðìàöèÿõ ÿâëÿåòñÿ âëèÿíèå íèæå-
ëåæàùèõ ðèôîãåííûõ ìàññèâîâ. Ïî-
ìèìî òîãî, ÷òî îíè â çíà÷èòåëüíîé 
ñòåïåíè îïðåäåëÿþò ïëèêàòèâíûé 
ñòðóêòóðíûé ïëàí âûøåëåæàùèõ ãî-
ðèçîíòîâ îñàäî÷íîãî ÷åõëà, îòìå÷àåò-
ñÿ ïðèóðî÷åííîñòü ê íèì ó÷àñòêîâ èí-
òåíñèâíîãî âòîðè÷íîãî ïðåîáðàçîâà-
íèÿ êàëèéíîé çàëåæè è ïåðåêðûâàþ-
ùèõ îòëîæåíèé. 

Ïîäîáíàÿ ñèòóàöèÿ íå ÿâëÿåòñÿ 
óíèêàëüíîé. Ýâàïîðèòîâûå ôîðìàöèè 
íàäåæíî èçîëèðóþò ðèôîâûå êîì-
ïëåêñû íà ðàçíûõ ñòðóêòóðíûõ ýòàæàõ 
îñàäî÷íîãî ÷åõëà. Òàêàÿ ïîñëåäîâà-
òåëüíîñòü îñàäêîíàêîïëåíèÿ íàáëþ-
äàåòñÿ â ðÿäå îñàäî÷íûõ áàññåéíîâ è 
îòðàæàåò õîä èõ åñòåñòâåííîé ýâîëþ-
öèè â îïðåäåëåííûõ êëèìàòè÷åñêèõ è 
ãåîäèíàìè÷åñêèõ îáñòàíîâêàõ. Àíà-
ëèç 143 íåôòåãàçîíîñíûõ áàññåéíîâ 
ìèðà ïîêàçàë, ÷òî 62 % èõ òåððèòî-
ðèè (40 ìëí. êì2), à òàêæå 85 – 90 % 
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çàïàñîâ íåôòè è 75 – 80 % çàïàñîâ 
ãàçà, ñâÿçàííûõ â îñíîâíîì ñ ðèôî-
âûìè ìàññèâàìè, ïðèõîäèòñÿ íà ýâà-
ïîðèòîâûå è 38 % (15 ìëí. êì2) íà 
áåçýâàïîðèòîâûå áàññåéíû. [7].  

Çà÷àñòóþ â êà÷åñòâå äîïîëíèòåëü-
íûõ ïðèçíàêîâ äëÿ ïðîãíîçèðîâàíèÿ, 
ïîèñêîâ è óòî÷íåíèÿ ãðàíèö ðèôîâûõ 
ñèñòåì è îòäåëüíûõ ðèôîâûõ ìàññè-
âîâ èñïîëüçóþòñÿ ñâîéñòâà âûøåëå-
æàùèõ ãàëîãåííûõ ôîðìàöèé. Âïåð-
âûå ñâÿçü ìåæäó ìîùíîñòüþ èíòåðâà-
ëà êàëèåíîñíîñòè è ðåëüåôîì ïîä-
ñòèëàþùèõ êàðáîíàòíûõ îòëîæåíèé 
óñòàíîâëåíà Â.Ä. Èëüèíûì, Ñ.Ï. Ìàê-
ñèìîâûì è äðóãèìè èññëåäîâàòåëÿìè 
â 1973 ã. â Óçáåêèñòàíå, à çàòåì Ý.À. 
Âûñîöêèì, Â.Ç. Êèñëèêîì, Ä.Ì. Êðî-
øèíûì â 1974 ã. â Áåëîðóññèè.  

Ïðåäïîëîæåíèå î ñâÿçè íåãàòèâ-
íûõ èçìåíåíèé âíóòðåííåé ñòðóêòóðû 
è ñîñòàâà ñîëÿíîé òîëùè Âåðõíåêàì-
ñêîãî ìåñòîðîæäåíèÿ êàëèéíûõ ñîëåé 
(ÂÊÌÊÑ) ñ ðèôîãåííûìè îáðàçîâà-
íèÿìè â ïîäñîëåâîé ÷àñòè ðàçðåçà 
âûñêàçàíî â ðàáîòå [4]. Ïðîâåäåííûå 
â ïîñëåäóþùåì ãåîëîãîðàçâåäî÷íûå 
ðàáîòû è ãåîìåõàíè÷åñêèå ðàñ÷åòû 
ïîäòâåðäèëè ðåàëüíîñòü äàííîãî 
ïðåäïîëîæåíèÿ – ïî ïåðèôåðèè 
ïîçäíåäåâîíñêî-òóðíåéñêèõ ðèôîãåí-
íûõ ìàññèâîâ â ñîëÿíîé òîëùå óñòà-
íîâëåíî íàëè÷èå àíîìàëüíûõ ó÷àñò-
êîâ ñòðîåíèÿ êàëèéíîé çàëåæè. 

Âåðîÿòíî, ãåîëîãè÷åñêîé îñíîâîé 
âûÿâëåííûõ çàêîíîìåðíîñòåé ÿâëÿåò-
ñÿ ïðîöåññ äèôôåðåíöèàöèè ðåëüåôà 
äíà ñîëåðîäíîãî áàññåéíà âñëåäñòâèå 
íåîäèíàêîâîé ñïîñîáíîñòè ê ïîñòñå-
äèìåíòàöèîííîìó óïëîòíåíèþ ïîä-
ñòèëàþùèõ ïîðîä ðàçëè÷íîãî ãåíåçè-
ñà è ëèòîëîãè÷åñêîãî ñîñòàâà. Èç-
âåñòíî, ÷òî ñêîðîñòü ðîñòà ðèôà çíà-
÷èòåëüíî ïðåâûøàåò ñêîðîñòü ñåäè-
ìåíòàöèè â îêðóæàþùåì áàññåéíå. 
Êðîìå òîãî, óæå íà ñòàäèè ôîðìèðî-
âàíèÿ êàðêàñíûå ðèôîâûå ïîðîäû 
ïðåäñòàâëÿþò ñîáîé æåñòêèé ëèòè-

ôèöèðîâàííûé ñóáñòðàò, ñïîñîáíûé 
ïðîòèâîñòîÿòü äèíàìè÷åñêèì íàãðóç-
êàì: ãðàâèòàöèÿ íå îêàçûâàåò ðå-
øàþùåãî âëèÿíèÿ, óñòóïàÿ äèàãåíåòè-
÷åñêîé öåìåíòàöèè. Îñàäêîíàêîïëå-
íèå âíå ðèôîâûõ ïîñòðîåê - ïðåèìó-
ùåñòâåííî ãëèíèñòî-êàðáîíàòíîå, â 
âèäå íåóïëîòíåííîãî îñàäêà, êîòîðûé 
ïîäâåðãàåòñÿ çíà÷èòåëüíîìó óïëîòíå-
íèþ ñ ðåçêèì óìåíüøåíèåì ìîùíîñòè 
[6]. Òàêèì îáðàçîì, â õîäå äàëüíåé-
øåé ñåäèìåíòàöèè ðåëüåô êàðáîíàò-
íîé ôîðìàöèè ñòàíîâèòñÿ åùå áîëåå 
êîíòðàñòíûì.  

Êðîìå òîãî, íàëè÷èå æåñòêîãî è â 
òî æå âðåìÿ ïîðèñòîãî è ïðîíèöàå-
ìîãî ðèôîâîãî ìàññèâà â áîëüøîé 
ñòåïåíè ïðåäîïðåäåëÿåò áîëåå àêòèâ-
íîå, ïî ñðàâíåíèþ ñ ñèíõðîííûìè 
òîëùàìè, äâèæåíèå ïëàñòîâûõ âîä, à, 
ñëåäîâàòåëüíî, è áîëåå èíòåíñèâíûå 
êàòàãåíåòè÷åñêèå ïðîöåññû. Áëàãî-
ïðèÿòíûé õèìè÷åñêèé ñîñòàâ è ñêî-
ðîñòü èõ öèðêóëÿöèè ÿâëÿþòñÿ ïðè-
÷èíîé èíòåíñèâíîãî ðàñøèðåíèÿ 
òðåùèí è ïîâûøåíèÿ òðåùèííîé âî-
äîïðîíèöàåìîñòè. Ýòîò ðàçíîíàïðàâ-
ëåííûé ñòàäèéíûé ïðîöåññ, âêëþ-
÷àþùèé óíàñëåäîâàííîñòü ðàçâèòèÿ 
òðåùèí, ñåëåêòèâíîå âûùåëà÷èâàíèå 
è âûíîñ ìèíåðàëüíûõ âåùåñòâ, ïåðå-
îòëîæåíèå èõ íà îòäåëüíûõ ó÷àñòêàõ, 
ïðèâîäèò ê ñîçäàíèþ ñëîæíîé ñåòè 
òðåùèí ðàçëè÷íûõ ãåíåðàöèé, ìîð-
ôîëîãèè, ïðîòÿæåííîñòè è îáóñëîâ-
ëèâàåò íåîäíîðîäíîñòü ôèëüòðàöèè â 
êàðáîíàòíûõ ìàññèâàõ. [3]. Âñå ýòî 
èãðàåò ñóùåñòâåííóþ ðîëü â ðàñïðå-
äåëåíèè ëèòîòèïîâ ïåðåêðûâàþùèõ 
îòëîæåíèé. 

Íà îñíîâàíèè àíàëèçà äàííûõ îá 
îñîáåííîñòÿõ ñòðîåíèÿ ñîëåíîñíîãî 
êîìïëåêñà Âåðõíåêàìñêîãî ìåñòîðî-
æäåíèÿ, ïîëó÷åííûõ â ðåçóëüòàòå áó-
ðåíèÿ è ìàëîãëóáèííûõ ñåéñìîðàçâå-
äî÷íûõ èññëåäîâàíèé, âûïîëíåíà 
êîìïëåêñíàÿ ðåãèîíàëüíàÿ îöåíêà 
ñòðîåíèÿ øàõòíûõ ïîëåé, òåððèòîðè-
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àëüíî ñîâìåùåííûõ ñ ðèôîãåííûìè 
ìàññèâàìè (ðèñ. 1). Îòìå÷àåòñÿ ðîñò 
íåãàòèâíûõ èçìåíåíèé ðàçðåçà èðåí-
ñêèõ îòëîæåíèé ñ óâåëè÷åíèåì ïëî-
ùàäè ðàñïðîñòðàíåíèÿ ðèôîâ (òàáëè-
öà). Ïîäîáíàÿ òåíäåíöèÿ ïîçâîëÿåò 
ïðîãíîçèðîâàòü ïîâûøåííóþ ñëîæ-
íîñòü ñòðîåíèÿ äëÿ Ïîëîâîäîâñêîãî 
ðåçåðâíîãî ó÷àñòêà, ãäå ðèôîâûå ïî-
ñòðîéêè çàíèìàþò îêîëî 20 % (77 
êì2) ïëîùàäè. Â õîäå åãî äàëüíåéøåãî 
èçó÷åíèÿ è ïîäãîòîâêè ê îòðàáîòêå 
êàëèéíûõ ïëàñòîâ âîçìîæåí ðîñò âñåõ 
ðàññìîòðåííûõ ïàðàìåòðîâ: ëèòîëî-
ãè÷åñêèõ îòêëîíåíèé îò íîðìàëüíîãî 
òèïà ðàçðåçà, îñëîæíåíèé âîëíîâîãî 
ïîëÿ, âûÿâëåííûõ ïî ðåçóëüòàòàì 
ñåéñìîðàçâåäêè, ãàçîäèíàìè÷åñêèõ 
ÿâëåíèé ïðè áóðåíèè ñêâàæèí. 

Êîñâåííûì ïîäòâåðæäåíèåì âçàè-
ìîñâÿçè íåãàòèâíûõ èçìåíåíèé ïîðîä 
ñîëÿíîé òîëùè ñ ðèôàìè Áåðåçíè-
êîâñêîãî ïàëåîïëàòî ÿâëÿåòñÿ î÷àãî-
âîå ðàñïðåäåëåíèå âòîðè÷íûõ ïðåîá-
ðàçîâàíèé, ïðîÿâëÿþùååñÿ â çàìåùå-

íèè êàìåííîé ñîëüþ òðåõ è áîëåå 
ïðîäóêòèâíûõ ïëàñòîâ êàëèéíîé çà-
ëåæè. Äëÿ îöåíêè ëèòîëîãè÷åñêîé íå-
îäíîðîäíîñòè è õàðàêòåðà âòîðè÷íûõ 
èçìåíåíèé ïðîäóêòèâíîé òîëùè 
ÂÊÌÊÑ ïðèâëå÷åíû ðåçóëüòàòû áó-
ðåíèÿ 440 ñîëåðàçâåäî÷íûõ ñêâàæèí 
è ìàòåðèàëû ïîäñ÷åòà çàïàñîâ íà ó÷à-
ñòêàõ øàõòíûõ ïîëåé, ñîïðÿæåííûõ ñ 
íåôòåïåðñïåêòèâíûìè ñòðóêòóðàìè. 
Îáîáùåíèå ìàòåðèàëîâ ïîêàçàëî, ÷òî 
çà èñêëþ÷åíèåì øàõòíîãî ïîëÿ 
ÁÊÏÐÓ-4, õàðàêòåðèçóþùåãîñÿ ïî-
âñåìåñòíûì ðàñïðîñòðàíåíèåì ïåñò-
ðûõ ñèëüâèíèòîâ âî âñåõ ïëàñòàõ êàð-
íàëëèòîâîé çîíû, íàèáîëüøåå ÷èñëî 
îòêëîíåíèé îò ñòàíäàðòíîãî ðàçðåçà 
êàëèéíîé çàëåæè õàðàêòåðíî äëÿ êîí-
òóðîâ ðèôîâûõ ìàññèâîâ (ðèñ. 2). Òàê 
æå, â êîíòóðå ðèôîâ ôèêñèðóþòñÿ îò-
íîñèòåëüíî ïîíèæåííûå çíà÷åíèÿ ñî-
äåðæàíèÿ KCl â ïëàñòàõ ñèëüâèíèòîâ.  

Íà ó÷àñòêàõ øàõòíûõ ïîëåé, ðàñ-
ïîëîæåííûõ íàä îðãàíîãåííûìè ïî-
ñòðîéêàìè, îòìå÷àåòñÿ ñîêðàùåíèå  

 
Ðèñ. 1. Õàðàêòåðèñòèêà îñîáåííîñòåé ðàçðåçà øàõòíûõ ïîëåé ÂÊÌÊÑ 
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ñðîêà ñëóæáû ãîðíûõ âûðàáîòîê, ÷òî 
âûçâàíî, î÷åâèäíî, ïîíèæåíèåì 
ïðî÷íîñòè ïîðîä [4]. Ïî ðåçóëüòàòàì 
îïûòíî-ìåòîäè÷åñêèõ ðàáîò [2] óñòà-
íîâëåíû ñïåöèôè÷åñêèå îñîáåííîñòè 
ðàñïðåäåëåíèÿ ôèçèêî-ìåõàíè÷åñêèõ 
ñâîéñòâ ïîðîä â ïðåäåëàõ ðèôîâîãî 
ìàññèâà. 

Ó÷àñòêè ñîëÿíîãî ïîðîäíîãî ìàñ-
ñèâà, îïàñíûå ïî ãàçîäèíàìè÷åñêèì 
ÿâëåíèÿì, îáëàäàþò îñîáåííîñòÿìè 
ãåîëîãè÷åñêîãî ñòðîåíèÿ, îáóñëàâëè-
âàþùèìè ñóùåñòâåííîå îòëè÷èå èõ 
ôèçèêî-ìåõàíè÷åñêèõ ñâîéñòâ è íà-
ïðÿæåííî-äåôîðìèðîâàííîãî ñî-
ñòîÿíèÿ îò ïîðîä ó÷àñòêîâ, íå ïðåä-
ñòàâëÿþùèõ îïàñíîñòè [1]. Ëîêàëèçà-
öèÿ î÷àãîâ ãàçîäèíàìè÷åñêèõ ÿâëåíèé 

â óñëîâèÿõ ÂÊÌÊÑ çàâèñèò îò ìíîãèõ 
ôàêòîðîâ, îñíîâíûì èç êîòîðûõ ÿâ-
ëÿåòñÿ íàëè÷èå ãåîëîãè÷åñêèõ îñëîæ-
íåíèé: ìèêðîñêëàäîê, ðàçäóâîâ è ïå-
ðåæèìîâ ïëàñòîâ, ñêîïëåíèé ãëèíè-
ñòîãî ìàòåðèàëà, îòñëîåíèé, ëîêàëü-
íîé ðàçäðîáëåííîñòè ïëàñòà, îäèíî÷-
íûõ ïîëûõ òðåùèí è èõ ñåðèé. Îñî-
áåííîñòè ðàçìåùåíèÿ ïîäîáíûõ, «îñ-
ëàáëåííûõ» çîí ìîæíî îöåíèòü ïî 
ðàñïðåäåëåíèþ ãàçîâûäåëåíèé èç ðàç-
âåäî÷íûõ ñêâàæèí.  

Ïðè ðàçâåäêå Ïàëàøåðñêîãî ó÷à-
ñòêà ãàçîïðîÿâëåíèÿ îòìå÷åíû â 20 
ðàçâåäî÷íûõ ñêâàæèíàõ, ïðè÷åì 11 
èç íèõ (55 %) ðàñïîëîæåíû ëèáî â 
êîíòóðå ðèôîâîãî ìàññèâà, ëèáî â 
íåïîñðåäñòâåííîé áëèçîñòè îò íåãî. 

Øàõòíîå ïîëå, ó÷àñòîê (ïëî-
ùàäü, êì2) 

Ðèô Ïëîùàäü ðèôà â ïðåäåëàõ 
øàõòíîãî ïîëÿ, ó÷àñòêà (êì2) 

Þð÷óêñêèé 1.3 
ÑÊÐÓ-2 (50.4) 

Ïàøêîâñêèé 0.7 
Èòîãî: 2 êì2 

Ñòðåëåöêèé 8.2 
Áåðåçíèêîâñêèé 0.5 ÁÊÏÐÓ-1 (48.6) 
Çûðÿíîâñêèé 1.3 

Èòîãî: 10 êì2 

Øåðøíåâñêèé 0.9 
Áåðåçíèêîâñêèé 7.8 Óñòü-ßéâèíñêèé (83.6) 
Çûðÿíîâñêèé 7.4 

Èòîãî: 16.1 êì2 
Áåëîïàøíèíñêèé 12.6 

Ïàëàøåðñêèé (90.1) 
Óíüâèíñêèé 4.1 

Èòîãî: 16.7 êì2 
Âîñòî÷íî-Ïàøêîâñêèé 2.1 
Ïàøêîâñêèé 15.7 ÑÊÐÓ-3 (114.5) 
Ëîãîâñêîé 0.1 

Èòîãî: 17.9 êì2 
Ñòðåëåöêèé 8.7 
Ëåã÷èìñêèé 26.7 ÁÊÏÐÓ-4 (185.4) 
Þæíî-Þð÷óêñêèé 10.6 

Èòîãî: 46 êì2 
Ðîñòîâèöêèé 30.3 
Íîâîëîãîâñêîé 4.1 
Ëîãîâñêîé 9.2 
Âîñòî÷íî-Ïàøêîâñêèé 2.2 
Êëåñòîâñêèé 4.0 
Æèëèíñêèé 24.1 

Ïîëîâîäîâñêèé (378.4) 

Ñåâåðî-×àøêèíñêèé 3.8 
Èòîãî: 77 êì2 
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Íà ðóäíèêå ÁÊÏÐÓ-4 50 % ñëó÷àåâ 
ñâîáîäíî âûäåëÿþùèõñÿ ãàçîâ çàôèê-
ñèðîâàíî ïðè áóðåíèè ñêâàæèí íàä 
ðèôîâûìè ìàññèâàìè. Â ïðåäåëàõ 
øàõòíîãî ïîëÿ ÁÊÏÐÓ-1 è Óñòü-
ßéâèíñêîãî ó÷àñòêà êîëè÷åñòâî ãàçî-
âûäåëåíèé èç ñêâàæèí, ïðèóðî÷åííûõ 
ê ïîãðåáåííûì ðèôîâûì ìàññèâàì 
Áåðåçíèêîâñêîãî ïàëåîïëàòî, ìåíüøå: 
2 (èç 6 – 33 %) è 3 (èç 8 – 37.5 %) ñî-
îòâåòñòâåííî. Â öåíòðàëüíîé ÷àñòè 
Âåðõíåêàìñêîãî ìåñòîðîæäåíèÿ ïîç-
äíåäåâîíñêî-òóðíåéñêèå ðèôîâûå 
ìàññèâû â îñíîâíîì çàêàðòèðîâàíû â 
ïðåäåëàõ Ïîëîâîäîâñêîãî ó÷àñòêà. Èç 
7 ãàçîâûäåëåíèé, çàôèêñèðîâàííûõ 
ïðè áóðåíèè ñêâàæèí, 2 óñòàíîâëåíî 
íàä Ðîñòîâèöêèì ðèôîì è 1 - íàä 
Êëåñòîâñêèì. Òàêèì îáðàçîì, ïîâû-
øåííóþ âåðîÿòíîñòü ãàçîïðîÿâëåíèé 
ìîæíî îæèäàòü ïðè áóðåíèè ñîëåðàç-
âåäî÷íûõ ñêâàæèí â êîíòóðå ðèôîâî-
ãî ìàññèâà. 

Ïðèóðî÷åííîñòü îñëîæíåíèé ñòðî-
åíèÿ ñîëÿíîé òîëùè ê ðèôîãåííûì 
ïîñòðîéêàì ìîæåò áûòü îáóñëîâëåíà 
èçìåíåíèåì ëèòîñòàòè÷åñêîãî ïîëÿ 

íàïðÿæåíèé ïðè ôîðìèðîâàíèè ïå-
ðåêðûâàþùèõ òîëù. Äëÿ îöåíêè äîñ-
òîâåðíîñòè ýòîé ãèïîòåçû âûïîëíÿ-
ëîñü ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå 
èçìåíåíèÿ íàïðÿæåííî-äåôîðìèðî-
âàííîãî ñîñòîÿíèÿ îñàäî÷íîãî ÷åõëà 
â ïðîöåññå åãî ôîðìèðîâàíèÿ [4]. Åãî 
ðåçóëüòàòû ïîêàçûâàþò, ÷òî íàëè÷èå 
ïîçäíåäåâîíñêî-òóðíåéñêîãî ðèôî-
ãåííîãî îáðàçîâàíèÿ âíîñèò èçìåíå-
íèÿ â çíà÷åíèÿ âñåõ äåéñòâóþùèõ íà-
ïðÿæåíèé. Âëèÿíèå ðèôîãåííûõ ïî-
ñòðîåê íà ïðîöåññ îáðàçîâàíèÿ òðå-
ùèí â îñàäî÷íîì ÷åõëå îöåíèâàëîñü ñ 
èñïîëüçîâàíèåì ýíåðãåòè÷åñêîãî êðè-
òåðèÿ ìåõàíèêè ðàçðóøåíèÿ - S [5]. 
Çîíà åãî ìàêñèìóìà íàõîäèòñÿ íåïî-
ñðåäñòâåííî íàä ñêëîíîì ðèôà. Ñ 
óäàëåíèåì ââåðõ ïî ðàçðåçó çîíà 
âëèÿíèÿ ðèôà óâåëè÷èâàåòñÿ, à ñòå-
ïåíü åãî âîçäåéñòâèÿ óìåíüøàåòñÿ. 
Âòîðàÿ çîíà ïîâûøåííûõ çíà÷åíèé 
êðèòåðèÿ ðàñïîëîæåíà â âåðõíåé ÷àñ-
òè îñàäî÷íîãî ÷åõëà, è èìåííî îíà 
îêàçûâàåò íåïîñðåäñòâåííîå âëèÿíèå 
íà âîçìîæíîñòü îáðàçîâàíèÿ òðåùèí 
â ñîëÿíîé òîëùå [9]. 

 

 
Ðèñ. 2. Ðàñïðåäåëåíèå îòêëîíåíèé îò «ñòàíäàðòíîãî» ðàçðåçà êàëèéíîé çàëåæè 
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Ïî íàðóøåíèÿì ñòðóêòóðû âîëíî-
âîé êàðòèíû, ñíèæåíèþ èíòåíñèâ-
íîñòè è çíà÷åíèÿì ñêîðîñòíîé õàðàê-
òåðèñòèêè íà ïðîôèëüíûõ ëèíèÿõ âû-
äåëåí ðÿä ó÷àñòêîâ, îòëè÷àþùèõñÿ ïî 
óïðóãèì ñâîéñòâàì îò âìåùàþùåãî 
ìàññèâà ïîðîä. Ïðè èõ ëîêàëèçàöèè 
ó÷èòûâàëàñü ñîãëàñîâàííîñòü íåãà-
òèâíûõ èçìåíåíèé âñåõ àíàëèçèðóå-
ìûõ ñåéñìè÷åñêèõ ïàðàìåòðîâ [8]. 
Ñîãëàñíî ñåéñìîðàçâåäî÷íûì äàííûì 
îñëîæíåíèÿ âîëíîâîé êàðòèíû, ïðî-
ñòðàíñòâåííî ïðèóðî÷åííûå ê ðèôàì 
Áåðåçíèêîâñêîãî ïàëåîïëàòî, â îñ-
íîâíîì ïðåäñòàâëåíû ñëåäóþùèìè 
èíòåðïðåòàöèîííûìè ãåîëîãè÷åñêèìè 
ìîäåëÿìè: 

− ëîêàëüíûå ñòðóêòóðíûå íåîä-
íîðîäíîñòè - èçìåí÷èâîñòü ãèïñîìåò-
ðèè îïîðíûõ ÎÃ, èíòåíñèâíàÿ ñêëàä-
÷àòîñòü; 

− çîíû ëèòîëîãè÷åñêîé èçìåí÷è-
âîñòè èçó÷àåìîé òîëùè - íàðóøåíèå 

ðåãóëÿðíîãî ðèñóíêà çàïèñè, ïîâû-
øåííîå çàòóõàíèå, ïàäåíèå çíà÷åíèé 
ñêîðîñòíîé õàðàêòåðèñòèêè; 

− òåêòîíè÷åñêèå äèñëîêàöèè - 
ðåçêèé ñêà÷îê ôàçû öåëåâîãî îòðà-
æàþùåãî ãîðèçîíòà, èíòåíñèâíûå 
äèôðàãèðîâàííûå âîëíû ñ êðóòîïà-
äàþùèìè íàêëîííûìè îñÿìè ñèíôàç-
íîñòè, ðåçêîå èçìåíåíèå ýíåðãåòè÷å-
ñêîãî è ÷àñòîòíîãî ñîñòàâà ñåéñìè÷å-
ñêîé çàïèñè. 

Ïðîñòðàíñòâåííîå ðàñïðåäåëåíèå 
îñëîæíåíèé âîëíîâîãî ïîëÿ ñîãëàñó-
åòñÿ ñ õàðàêòåðîì èçìåíåíèÿ ñòðóê-
òóðíî-ôèçè÷åñêèõ ïàðàìåòðîâ. Ïî-
äàâëÿþùåå áîëüøèíñòâî âûäåëåííûõ 
ó÷àñòêîâ ïðèóðî÷åíî ê îáëàñòÿì ïî-
âûøåííûõ ñòðóêòóðíûõ ãðàäèåíòîâ 
ïîâåðõíîñòåé îñíîâíûõ ëèòîëîãè÷å-
ñêèõ êîìïëåêñîâ ñîëÿíîé è íàäñîëÿ-
íîé òîëù è îòíîñèòåëüíî ïîíèæåííûõ 
çíà÷åíèé èíòåðâàëüíûõ ñêîðîñòåé. 
Îòìå÷àåòñÿ ïîâûøåííàÿ êîíöåíòðà-

 
Ðèñ. 3. Ðàñïðåäåëåíèå àíîìàëüíûõ ó÷àñòêîâ, âûäåëåííûõ â ñîëÿíîé òîëùå ìàëî-
ãëóáèííûìè ñåéñìîðàçâåäî÷íûìè èññëåäîâàíèÿìè 
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öèÿ àíîìàëüíûõ çîí íà «ðèôîâûõ» 
ó÷àñòêàõ øàõòíûõ ïîëåé ïî ñðàâíå-
íèþ ñ «áåçðèôîâûìè» (ðèñ. 3). Ñëåäó-
åò îòìåòèòü, ÷òî êîãäà ïðîôèëè ïåðå-
ñåêàþò íå òîëüêî ñêëîíîâóþ ÷àñòü, íî 
è ñàì ðèô ïðîöåíò àíîìàëèé â êîí-
òóðå ðèôà ïî ñðàâíåíèþ ñ îñòàëüíîé 
ïëîùàäüþ øàõòíîãî ïîëÿ çíà÷èòåëüíî 
âîçðàñòàåò (äî 2.7 ðàç íà Óñòü-
ßéâèíñêîì ó÷àñòêå). 

Òàêèì îáðàçîì, ôîðìèðîâàíèå 
îñëàáëåííûõ çîí â ñîëÿíîé òîëùå 
ÂÊÌÊÑ íàä ðèôîâûìè ìàññèâàìè 
Áåðåçíèêîâñêîãî ïàëåîïëàòî óñòà-
íîâëåíî êàê ïðÿìûìè (áóðåíèå ñêâà-
æèí, îïðîáîâàíèå, ôèêñàöèÿ ãàçîäè-
íàìè÷åñêèõ ÿâëåíèé) òàê è äèñòàíöè-
îííûìè (ñåéñìîðàçâåäî÷íûå ðàáîòû, 
ãàçîãåîõèìè÷åñêîå îïðîáîâàíèå) èñ-
ñëåäîâàíèÿìè. Âîçìîæíîñòü íàëè÷èÿ 
ïîäîáíûõ îñëàáëåííûõ ó÷àñòêîâ ïî-
êàçàíà ìåòîäàìè ìàòåìàòè÷åñêîãî ìî-
äåëèðîâàíèÿ.  

Ðàññìàòðèâàåìûå íåãàòèâíûå èç-
ìåíåíèÿ íîñÿò êàê êîíñåäèìåíòàöè-

îííûé òàê è ïîñòñåäèìåíòàöèîííûé 
õàðàêòåð. Ïåðâûé îïðåäåëÿåòñÿ ãëàâ-
íûì îáðàçîì ðåëüåôîì äíà ñîëåðîä-
íîãî áàññåéíà è âûðàæàåòñÿ â íåîäè-
íàêîâûõ óñëîâèÿõ ýâàïîðèòîíàêîïëå-
íèÿ. Âòîðîé ñâÿçàí êàê ñ âëèÿíèåì 
íèæåëåæàùèõ òîëù, òàê è ñ ïåðåêðû-
âàþùèìè ñîëÿíîé êîìïëåêñ îòëîæå-
íèÿìè. Ðåçóëüòàòû ãåîìåõàíè÷åñêèõ 
ðàñ÷åòîâ ïîêàçûâàþò, ÷òî â ïðîöåññå 
ôîðìèðîâàíèÿ íàäñîëåâûõ îòëîæå-
íèé ñîçäàþòñÿ ïðåäïîñûëêè ê îáðà-
çîâàíèþ â ñîëÿíîé òîëùå çîí òðåùè-
íîâàòîñòè, îáóñëîâëåííûõ ñóùåñòâåí-
íûì èçìåíåíèåì íàïðÿæåííî-äåôîð-
ìèðîâàííîãî ñîñòîÿíèÿ. 

Ñëåäóåò îòìåòèòü, ÷òî èíòåíñèâíûå 
íåãàòèâíûå èçìåíåíèÿ âíóòðåííåé 
ñòðóêòóðû è ñîñòàâà ñîëÿíîé òîëùè 
ïðèóðî÷åíû íå òîëüêî ê ñêëîíàì, íî 
è ê öåíòðàëüíûì ÷àñòÿì ðèôîâûõ 
ìàññèâîâ, ïðåäñòàâëåííûõ ôàöèÿìè 
ãðåáíÿ è ðèôîâîé ïëàòôîðìû.  
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Geological complications of evaporite sections, which caused disastrous, genetically related to the anomal 
structure enclosing sedimentary layers. Previous studies have found that one of the probable reasons of the 
"disturbed" areas formation is the influence of the underlying reef massifs. Probably the geological basis 
revealed regularities is the differentiation process of the bottom relief salt-origin basin due to unequal ability to 
postsedimentary compaction of the underlying rocks different genesis and lithology. 

The influence of reef structures to the potash accumulation features is analyzed for Upper Kama deposit. 
Formation of weak zones in the salt series installed direct (well drilling, testing) and remote (seismic surveys, 
geochemical sampling) studies. The possibility of such sites presence is justified by mathematical modeling. 
Negative changes in the structure of potash accumulation consist in replacing rock salt producing formations, 
reducing their thickness and the content of useful components. In the areas of mine fields, located above the 
organogenic buildings, marked reduction in service life of mine workings, which is caused, apparently, a 
decrease of rock strength. When drilling wells in the circuit reef massif increases the likelihood of gas shows. 
According to the geomechanical calculations presence reef mass makes changes in the values of all operating 
stresses. There is increased concentration of the wave field complications in the range of the salt stratum to 
"reef" areas of the mine fields compared with "no reef". When profiles cross not only descent part, but the reef 
itself the percentage of anomalies in the reef contour compared to the rest area of the mine field is greatly 
increased. 

Regional assessment of the mine fields structure, territorial superposed with a reef arrays is based on the 
analysis of data about the features structure of the saliferous complex, derived from drilling and shallow seismic 
studies. There is an increasing of negative changes P1 ir sediments with increasing reefs sizes. Negative 
changes are considered as consedimentation and postsedimentation nature. Intense negative changes in the 
internal structure and composition of the salt stratum are confined not only to the descents, but also to the 
central parts of the reef massifs represented by the crown and reef platform facies. 

Key words: Upper Kama potash deposit, reef, facies, lithology, seismic, gas shows, mathematical mod-
eling, adverse changes. 
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Î Ò Ä Å Ë Ü Í Û Å  Ñ Ò À Ò Ü È   

ÃÎÐÍÎÃÎ ÈÍÔÎÐÌÀÖÈÎÍÍÎ-ÀÍÀËÈÒÈ×ÅÑÊÎÃÎ ÁÞËËÅÒÅÍß 
(ÏÐÅÏÐÈÍÒ) 

 
ÌÅÒÎÄÎËÎÃÈ×ÅÑÊÈÅ ÎÑÍÎÂÛ ÎÖÅÍÊÈ ÐÎËÈ ÊÎÎÏÅÐÀÖÈÈ  
È ÑÏÅÖÈÀËÈÇÀÖÈÈ Â ÏÎÂÛØÅÍÈÈ ÝÔÔÅÊÒÈÂÍÎÑÒÈ  
ÎÑÂÎÅÍÈß ÏÐÈÐÎÄÍÛÕ ÌÅÑÒÎÐÎÆÄÅÍÈÉ  
ÓÄÊ 553.3/9 
Ïîïîâ Ìèõàèë Ñåðãååâè÷ – êàíäèäàò òåõíè÷åñêèõ íàóê, âåäóùèé ñïåöèàëèñò ÌÅ×ÅË, 
Ñàâèí Êîíñòàíòèí Ñåðãååâè÷  – àñïèðàíò, Ìîñêîâñêèé ãîñóäàðñòâåííûé ãîðíûé óíè-

âåðñèòåò,  
Ïðèâåäåíà ìåòîäîëîãè÷åñêàÿ áàçà íà îñíîâå ðàçðàáîòàííûõ ïðèíöèïîâ îïðåäåëÿþùèõ 

ýôôåêòèâíîñòü ïðèìåíåíèÿ êîîïåðàöèè è ñïåöèàëèçàöèè ïðîèçâîäñòâåííûõ ïðîöåññîâ 
ãîðíîãî ïðîèçâîäñòâà ïðè îñâîåíèè ïðèðîäíûõ ìåñòîðîæäåíèé. 

Êëþ÷åâûå ñëîâà: ìåòîäîëîãè÷åñêèå îñíîâû îöåíêè ðîëè êîîïåðàöèè è ñïåöèàëèçàöèè, 
ýôôåêòèâíîñòü îñâîåíèÿ ïðèðîäíûõ ìåñòîðîæäåíèé. 
 

METHODOLOGICAL BASIS OF EVALUATION OF THE ROLE  
OF COOPERATION AND SPECIALIZATION IN INCREASE  
OF EFFICIENCY OF DEVELOPMENT OF NATURAL DEPOSITS 
Savin K.S., Popov M.S.   Moscow State Mining University, Russia, ud@msmu.ru 
Provides a methodological framework based on the principles of determining the efficiency of 

application of cooperation and specialization of production processes of mining during the devel-
opment of natural deposits. 

Key words: methodological basis of evaluation of the role of cooperation and specialization, 
the efficiency of development of natural deposits. 


