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Ïðîâåäåí ñðàâíèòåëüíûé àíàëèç ìåäíîêîë÷åäàííûõ îáúåêòîâ ñ íèêå-
ëåâîé è êîáàëüòîâîé ìèíåðàëèçàöèåé Âîñòî÷íîé Êàì÷àòêè è Þæíîãî 
Óðàëà. Âûÿâëåíî ñõîäñòâî, êîòîðîå ïðîÿâëÿåòñÿ â áëèçêîé ãåîëîãî-
ñòðóêòóðíîé îáñòàíîâêå, ïðèóðî÷åííîñòè ê ìàññèâàì ñåðïåíòèíèçè-
ðîâàííûõ ãèïåðáàçèòîâ äóíèò-ãàðöáóðãèòîâîé ôîðìàöèè, ïàðàìåòðàõ 
ðóäíûõ òåë, õàðàêòåðå ðóäíûõ è ïîñòðóäíûõ èçìåíåíèé ðóäîâìåùàþ-
ùèõ îáðàçîâàíèé, ìèíåðàëüíîì è õèìè÷åñêîì ñîñòàâå ðóä. Îáîãàùå-
íèå íèêåëåì è êîáàëüòîì ñâÿçàíî ñ ãèäðîòåðìàëüíî-ìåòàñîìàòè÷åñ-
êîé ïðîðàáîòêîé âìåùàþùèõ ñåðïåíòèíèòîâ. Ïî ìàñøòàáàì îðóäå-
íåíèÿ îáúåêòû ìîãóò ñîîòâåòñòâîâàòü ìåëêèì èëè ñðåäíèì ìåñòîðîæ-
äåíèÿì ìåäè è ìåëêèì – íèêåëÿ è êîáàëüòà. 
Êëþ÷åâûå ñëîâà: Âîñòî÷íàÿ Êàì÷àòêà, Þæíûé Óðàë, ìåäü, íèêåëü, 
êîáàëüò, ìåäíîêîë÷åäàííîå ðóäîïðîÿâëåíèå. 
 

 
ðîìûøëåííîå ìåñòîðîæäåíèå è ïåðñïåêòèâíûå ïðî-
ÿâëåíèÿ ñóëüôèäíûõ êîáàëüò-ìåäíî-íèêåëåâûõ ðóä, 

ñâÿçàííûå ñ ìàññèâàìè íîðèò-êîðòëàíäèòîâîé ôîðìàöèè, ðàñ-
ïîëîæåíû â Êàì÷àòñêîé íèêåëåíîñíîé ïðîâèíöèè, êîòîðàÿ 
îõâàòûâàåò êðóïíûé áëîê ìåòàìîðôè÷åñêèõ îáðàçîâàíèé – 
Êàì÷àòñêèé ñðåäèííûé ìàññèâ â þæíîé ÷àñòè Ñðåäèííîãî 
õðåáòà (ðèñ. 1, à (ñì. Ïðèëîæåíèå, ñòð. 293)) [21]. Êðîìå òîãî, 
ïðîÿâëåíèÿ íèêåëÿ, ñâÿçàííûå ñ îáðàçîâàíèÿìè äóíèò-ãàðöáóð-
ãèòîâîé ôîðìàöèè, èçâåñòíû íà Âîñòî÷íîé Êàì÷àòêå. Íà ï-îâå 
Êàì÷àòñêèé Ìûñ óñòàíîâëåíà ìàãìàòîãåííàÿ íèêåëåâàÿ ìèíå-
ðàëèçàöèÿ â îëèâèíîâûõ âåáñòåðèòàõ, êîòîðàÿ ïîêà ïðåäñòàâ-
ëÿåò ìèíåðàëîãè÷åñêèé èíòåðåñ [4, 17]. Íà î-âå Êàðàãèíñêîì è 
âîñòî÷íûõ ïîëóîñòðîâàõ (Îçåðíîé, Êàì÷àòñêèé Ìûñ, Êðîíîö-
êèé) èçâåñòíû ñîäåðæàùèå íèêåëü è êîáàëüò ïðîÿâëåíèÿ ìåä-
íûõ ðóä â ñåðïåíòèíèçèðîâàííûõ ãèïåðáàçèòàõ (ðèñ. 1, à). Ðóäî-
ïðîÿâëåíèÿ âûÿâëåíû â õîäå ãåîëîãè÷åñêèõ ñúåìîê ðàçëè÷íîãî 
ìàñøòàáà, ïðîâîäèâøèõñÿ ïîä ðóêîâîäñòâîì Ñ.À. Ìåëüíèêî-
âîé, Á.Ê. Äîëìàòîâà, À.Ì. Ñàäðååâà, Ã.È. Ðîäíûõ, Ì.Å. Áîÿ-
ðèíîâîé, Á.È. Ñëÿäíåâà, À.Ô. Ëèòâèíîâà, à òàêæå íàó÷íûõ èñ-
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ñëåäîâàíèé [16]. Íàèáîëåå êðóïíûå ïðîÿâëåíèÿ íèêåëü è êî-
áàëüòñîäåðæàùèõ ñóëüôèäíûõ ìåäíûõ ðóä â ñåðïåíòèíèòàõ – 
Ìàðêåëîâñêîå è Ìîíîëèòíîå íàõîäÿòñÿ íà î-âå Êàðàãèíñêîì. 
Íà ï-îâå Îçåðíîì ê ïîäîáíûì îáúåêòàì îòíîñèòñÿ ðóäîïðîÿâ-
ëåíèå Ðûöàðü, ïðåäñòàâëåííîå îáëîìêàìè ñåðïåíòèíèòîâ ñ 
ïðîæèëêîâî-âêðàïëåííîé ñóëüôèäíîé ìèíåðàëèçàöèåé è ãëû-
áàìè ìàññèâíûõ ñóëüôèäíûõ ðóä â çîíå ñåðïåíòèíèòîâîãî ìå-
ëàíæà, à òàêæå Ãðåáåíü, ãäå çîíû äðîáëåíèÿ è ìèëîíèòèçàöèè 
ïî ñåðïåíòèíèòàì ñîäåðæàò ñóëüôèäíóþ ìèíåðàëèçàöèþ. Íà 
ï-îâå Êðîíîöêîì ñ ïðèêîíòàêòîâîé ÷àñòüþ ãèïåðáàçèòîâ è 
ãàááðî ñâÿçàíî ïðîÿâëåíèå «Ìåæäóðå÷üå Áîëüøàÿ-Áóé» ñ âêðà-
ïëåííîé, ïðîæèëêîâîé è øëèðîâîé ìåäíîé ñ íèêåëåì ñóëü-
ôèäíîé ìèíåðàëèçàöèåé. Èññëåäîâàíèå íèêåëüñîäåðæàùèõ 
ïðîÿâëåíèé ìåäè, ñâÿçàííûõ ñ ãèïåðáàçèòàìè äóíèò-ãàðöáóðãè-
òîâîé ôîðìàöèè ÿâëÿåòñÿ àêòóàëüíîé çàäà÷åé, ðåøåíèå êîòî-
ðîé â ïåðñïåêòèâå ìîæåò ðàñøèðèòü ðåñóðñíûé ïîòåíöèàë êî-
áàëüòà è íèêåëÿ â Êàì÷àòñêîì êðàå. 

Ãåîëîãî-ñòðóêòóðíîå ïîëîæåíèå ðóäîïðîÿâëåíèé íè-
êåëüñîäåðæàùèõ ñóëüôèäíûõ ìåäíûõ ðóä î-âà Êàðàãèí-
ñêîãî. Ðóäîïðîÿâëåíèÿ ðàñïîëîæåíû â Êàðàãèíñêîé ïðîãíîçè-
ðóåìîé ðòóòíî-ìåäíîðóäíîé çîíå (ðèñ. 1, à) [19]. Çäåñü ñðåäè 
ïàëåîöåí-ýîöåíîâûõ òåððèãåííûõ îòëîæåíèé ðàñïðîñòðàíåíû 
çîíû ñåðïåíòèíèòîâûõ ìåëàíæåé è òåêòîíè÷åñêèå áëîêè, ñëî-
æåííûå ñåðïåíòèíèçèðîâàííûìè ãèïåðáàçèòàìè êàðàãèíñêîãî 
êîìïëåêñà äóíèò-ãàðöáóðãèòîâîé ôîðìàöèè (ðèñ. 1, á). Íàèáî-
ëåå êðóïíûå ðóäîïðîÿâëåíèÿ (Ìîíîëèòíîå, Ìàðêåëîâñêîå, Æå-
ëåçíîå) ñáëèæåíû è îáúåäèíÿþòñÿ â ïîòåíöèàëüíîå Êàðàãèí-
ñêîå (Ìàðêåëîâñêîå) ðóäíîå ïîëå. Ñîäåðæàùèå íèêåëü è êî-
áàëüò ðóäîïðîÿâëåíèÿ Ìîíîëèòíîå è Ìàðêåëîâñêîå ëîêàëèçî-
âàíû â ñåðïåíòèíèòàõ. Ðóäîïðîÿâëåíèå Æåëåçíîå íàõîäèòñÿ 
ñðåäè àëåâðîëèòîâ è ïåñ÷àíèêîâ ïàëåîöåí-ýîöåíîâîãî âîçðàñòà 
íà óäàëåíèè îò òåë óëüòðàîñíîâíîãî ñîñòàâà. Íèêåëåâàÿ ìèíå-
ðàëèçàöèÿ çäåñü íå îòìå÷åíà. 

Òåëà ñåðïåíòèíèçèðîâàííûõ ãèïåðáàçèòîâ è ñåðïåíòèíè-
òîâûõ ìåëàíæåé ïðèóðî÷åíû ê çîíå Êàðàãèíñêî-Îçåðíîâñêîãî 
ãëóáèííîãî ðàçëîìà, êîòîðûé ðàçäåëÿåò ñòðóêòóðû ïåðâîãî 
ïîðÿäêà – Âîñòî÷íî-Êàì÷àòñêèé ãîðñò-àíòèêëèíîðèé è Èëü-
ïèíñêî-Ëèòêåíñêèé ïðîãèá [19]. Ñ òî÷êè çðåíèÿ ãåîäèíàìè÷å-
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ñêèõ ïîñòðîåíèé ïðåäïîëàãàåòñÿ, ÷òî ñêëàä÷àòîå îñíîâàíèå î-
âà Êàðàãèíñêîãî îòíîñèòñÿ ê àêêðåöèîííî-êîëëèçèîííûì 
ñòðóêòóðàì Îëþòîðñêî-Êàì÷àòñêîé îáëàñòè [5]. Äëÿ óòî÷íåíèÿ 
ñòðóêòóðíîé ëîêàëèçàöèè ðóäîïðîÿâëåíèé î-âà Êàðàãèíñêîãî 
ïðîâåäåíû èññëåäîâàíèÿ ãëóáèííîãî ñòðîåíèÿ çåìíîé êîðû 
Âîñòî÷íîé Êàì÷àòêè íà øèðîòå îò ï-âà Îçåðíîé äî ïîñ. Îññî-
ðà è îò çàïàäíîãî áåðåãà ïðîëèâà Ëèòêå äî ãëóáîêîâîäíîé 
âïàäèíû Áåðèíãîâà ìîðÿ, âêëþ÷àÿ êîíòèíåíòàëüíûé ñêëîí 
(ðèñ. 2 (ñì. Ïðèëîæåíèå, ñòð. 294)). 

Ïî ðåçóëüòàòàì êîëè÷åñòâåííîé èíòåðïðåòàöèè àíîìàëèé 
ñèëû òÿæåñòè ïîñòðîåíà îáúåìíàÿ ïëîòíîñòíàÿ ìîäåëü äî ãëó-
áèíû 50 êì, êîòîðàÿ ïîçâîëèëà óñòàíîâèòü ìîðôîëîãèþ ïî-
äîøâû çåìíîé êîðû è âíóòðèêîðîâûõ ïëîòíîñòíûõ íåîäíîðîä-
íîñòåé. Íà ðèñ. 2 ïðèâåäåí âåðòèêàëüíûé ðàçðåç ýòîé ìîäåëè 
÷åðåç ðàéîí ðóäîïðîÿâëåíèé Ìàðêåëîâñêîå è Ìîíîëèòíîå. 
Ïðîÿâëåíèÿ ðàñïîëîæåíû â âîñòî÷íîì êðûëå ìîùíîé çîíû äå-
ñòðóêöèè çåìíîé êîðû ñåâåðî-âîñòî÷íîãî ïðîñòèðàíèÿ, êîòî-
ðàÿ îáóñëîâëåíà çîíîé ãëóáèííîãî Êàðàãèíñêî-Îçåðíîâñêîãî 
ðàçëîìà. Çîíà âûÿâëÿåòñÿ ïî àíîìàëüíîìó ñíèæåíèþ ïëîòíî-
ñòè â âåðõíåé êîðå è ïðîñëåæèâàåòñÿ äî ãëóáèíû 20 êì, à ïî 
øèðîòå îõâàòûâàåò âîñòî÷íóþ ÷àñòü ïðîëèâà Ëèòêå äî öåí-
òðàëüíîé ÷àñòè î-âà Êàðàãèíñêèé. Íà ïîâåðõíîñòè âîñòî÷íûé 
êðàé çîíû ìàðêèðóåòñÿ ïîëîñîé èíòåíñèâíûõ ìàãíèòíûõ ìàê-
ñèìóìîâ. Çàïàäíûé êðàé òàêæå îãðàíè÷åí ïîëîñîâûìè ìàãíèò-
íûìè àíîìàëèÿìè, êîòîðûå ñâÿçàíû ñ ìàññèâàìè óëüòðàìàôè-
òîâ êàðàãèíñêîãî êîìïëåêñà. 

Ãåîëîãè÷åñêèå è ìèíåðàëîãî-ãåîõèìè÷åñêèå îñî-
áåííîñòè ðóäîïðîÿâëåíèé î-âà Êàðàãèíñêîãî. Íèêåëüñî-
äåðæàùèå ìåäíûå ïðîÿâëåíèÿ ïðèóðî÷åíû ê íàèáîëåå ñåðïåí-
òèíèçèðîâàííûì ÷àñòÿì ìàññèâîâ ãèïåðáàçèòîâ. Ðóäíûå òåëà 
ðàñïîëîæåíû âäîëü ïðîíèöàåìûõ çîí òåêòîíè÷åñêèõ íàðóøå-
íèé. Â ïðåäåëàõ ðóäîïðîÿâëåíèé ðàçâèòû âûñîêîòåìïåðàòóð-
íûå àíòèãîðèòîâûå ðàçíîñòè ñåðïåíòèíîâ, êîòîðûå ê ôëàíãàì 
ñìåíÿþòñÿ îòíîñèòåëüíî íèçêîòåìïåðàòóðíûìè õðèçîòèëàìè è 
ëèçàðäèòàìè [16, 19]. Ïî äàííûì ãåîëîãîñúåìî÷íûõ è ïîèñêî-
âûõ ðàáîò ñóëüôèäíûå ðóäû ïðåäñòàâëåíû ïðîæèëêîâî--
âêðàïëåííûìè è ìàññèâíûìè ðàçíîñòÿìè, êîòîðûå èíòåíñèâíî 
âûùåëî÷åíû íà ïîâåðõíîñòè. Ñîäåðæàíèå ìåäè â íåîêèñëåí-
íûõ ðóäàõ ñîñòàâëÿåò îò 5,4 äî 10,5 %, â îêèñëåííûõ – îò 0,1 
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äî 17,2 %, â ñðåäíåì 1,38 %. Ñîäåðæàíèå íèêåëÿ – îò 0,2 äî 
0,7 %, êîáàëüòà îò 0,05 äî 0,1 %, öèíêà îò 0,13 äî 5,26 %. 
Ðóäû ñîäåðæàò çîëîòî è ïëàòèíîèäû îò äåñÿòûõ äî ïåðâûõ, ñå-
ðåáðî – îò ïåðâûõ äî ñîòåí ãðàìì íà òîííó. Ãëàâíûå ìèíåðàëû 
ðóäîïðîÿâëåíèé – ïèððîòèí, õàëüêîïèðèò, êóáàíèò è ñôàëå-
ðèò. Óñòàíîâëåíû òàêæå âèîëàðèò, ïèðèò è íèêåëèñòûé ïèðèò, 
ìàêèíàâèò, áîðíèò, ñàìîðîäíîå çîëîòî. Â çîíå ãèïåðãåíåçà ïî 
ðóäíûì ìèíåðàëàì ðàçâèâàþòñÿ êîâåëëèí, ãèäðîîêèñëû æåëå-
çà, ìàëàõèò, àçóðèò. Íàèáîëåå ðàñïðîñòðàíåí õàëüêîïèðèò, êî-
òîðûé îáðàçóåò âêðàïëåííîñòü, ãíåçäà è ïðîæèëêè â ìåòàñîìà-
òè÷åñêè èçìåíåííûõ ãèïåðáàçèòàõ. Äëÿ õàëüêîïèðèòà õàðàê-
òåðíû ðåøåò÷àòûå ñòðóêòóðû ðàñïàäà ñ êóáàíèòîì ðàííåé ãå-
íåðàöèè è ñðàñòàíèÿ ñî ñôàëåðèòîì. Ïî õàëüêîïèðèòó è ðàí-
íåìó êóáàíèòó ðàçâèâàåòñÿ êóáàíèò âòîðîé ãåíåðàöèè. Ñôàëå-
ðèò ñîäåðæèò ýìóëüñèåâèäíóþ âêðàïëåííîñòü õàëüêîïèðèòà. 
Ïèððîòèí îòìå÷àåòñÿ â âèäå ñàìîñòîÿòåëüíûõ âûäåëåíèé íå-
ïðàâèëüíîé ôîðìû, ëèáî â ñðàñòàíèè ñ õàëüêîïèðèòîì èëè 
êîáàëüòïåíòëàíäèòîì. Ïåíòëàíäèò îáðàçóåò ïëàìåíåâèäíûå 
âðîñòêè â ïèððîòèíå, èäèîìîðôíûå çåðíà ñðåäè ïèððîòèíà è 
êóáàíèòà-õàëüêîïèðèòà, ìåëêîçåðíèñòûå òàáëèò÷àòûå àãðåãàòû 
â ïèððîòèíå. Ïèðèò âñòðå÷àåòñÿ â ôîðìå ìåëêèõ âûäåëåíèé 
íåïðàâèëüíîé ôîðìû ñðåäè ñêîïëåíèé ìàãíåòèòà è â ìàññå 
ïîðîäû. Ñóëüôèäíûå ìèíåðàëû ïåðåñåêàþòñÿ ïðîæèëêàìè 
ìàãíåòèòà [16, 19]. 

Cóëüôèäíûå ðóäû ïðîÿâëåíèé Ìàðêåëîâñêîå è Ìîíîëèòíîå 
ÿâëÿþòñÿ ýïèãåíåòè÷åñêèìè ïî îòíîøåíèþ ê âìåùàþùèì ãè-
ïåðáàçèòàì [16]. Èññëåäîâàíèÿ ìèíåðàëüíûõ àññîöèàöèé ñâèäå-
òåëüñòâóþò î ìíîãîñòàäèéíîì õàðàêòåðå ðóäîîòëîæåíèÿ. Ìèíå-
ðàëèçàöèÿ ãèäðîòåðìàëüíî-ìåòàñîìàòè÷åñêîãî ãåíåçèñà ôîðìè-
ðîâàëàñü â ïðîöåññå ïðåîáðàçîâàíèÿ ñåðïåíòèíèçèðîâàííûõ 
ãèïåðáàçèòîâ ïîä âîçäåéñòâèåì ìåòàëëîíîñíûõ, ñîäåðæàùèõ 
öâåòíûå ìåòàëëû è ñåðó ôëþèäîâ â ïðîíèöàåìûõ çîíàõ ðàçðûâ-
íûõ íàðóøåíèé è ñâÿçàííûõ ñ íèìè ñåðïåíòèíèòîâûõ ìåëàíæåé 
[16]. Â ðåçóëüòàòå íèêåëü, èçîìîðôíî âõîäèâøèé â ñîñòàâ ïîðî-
äîîáðàçóþùèõ ñèëèêàòîâ è îêèñëîâ ãèïåðáàçèòîâ, áûë ïåðåîò-
ëîæåí â ôîðìå ñóëüôèäîâ. Ïî äàííûì ïîèñêîâî-ñúåìî÷íûõ è 
ðàçâåäî÷íûõ ðàáîò ïðîãíîçíûå ðåñóðñû ìåäè ïî êàòåãîðèè Ð2 
ðóäîïðîÿâëåíèÿ Ìîíîëèòíîå îöåíèâàþòñÿ îò 483 äî 755 òûñ. ò, 
Ìàðêåëîâñêîãî – îò 210 äî 1000 òûñ.ò. 
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Êðîìå ìåäíûõ, ñ ìàññèâàìè ñåðïåíòèíèòîâ î-âà Êàðàãèí-
ñêîãî ñâÿçàí ðÿä ðóäîïðîÿâëåíèé ðòóòè (Èðíòîâàÿìñêèå, ãîðà 
Øàïî÷êà). Ðóäíûå òåëà ïðåäñòàâëÿþò ñîáîé çîíû ëèñòâåíèòè-
çàöèè ñ êâàðöåâûìè è êàðáîíàòíûìè ïðîæèëêàìè. Ìèíåðàëè-
çàöèÿ ïðåäñòàâëåíà êèíîâàðüþ, ðåæå ìåòàöèííàáàðèòîì, ñà-
ìîðîäíîé ðòóòüþ. Îòìå÷åíà ìåëêàÿ âêðàïëåííîñòü ðåàëüãàðà è 
ãíåçäà àíòèìîíèòà. Â ðÿäå ïðîÿâëåíèé ñîäåðæàíèå çîëîòà äîñ-
òèãàåò ïåðâûõ ã/ò è îíè îòíîñÿòñÿ ê çîëîòîðòóòíûì [20]. Íå-
ñìîòðÿ íà òåñíóþ ïðîñòðàíñòâåííóþ àññîöèàöèþ, èññëåäîâà-
òåëè îòìå÷àþò îòñóòñòâèå ñóùåñòâåííîãî âëèÿíèÿ ïðîöåññîâ 
ëèñòâåíèòèçàöèè ãèïåðáàçèòîâ íà ôîðìèðîâàíèå íèêåëüñî-
äåðæàùèõ ñóëüôèäíûõ ìåäíûõ ðóä [16]. Âìåñòå ñ òåì, õàðàê-
òåðíîé ÷åðòîé ìàññèâíûõ ìåäíûõ ðóä êàðàãèíñêèõ ðóäîïðîÿâ-
ëåíèé ÿâëÿåòñÿ èõ òåñíàÿ àññîöèàöèÿ ñ ìåòàñîìàòèòàìè èçâåñò-
êîâî-ñèëèêàòíîãî ñîñòàâà – ðîäèíãèòàìè [16]. 

Îáúåêòû-àíàëîãè ðóäîïðîÿâëåíèé î-âà Êàðàãèíñêî-
ãî. Íèêåëüñîäåðæàùèå ïðîÿâëåíèÿ Ìàðêåëîâñêîãî ðóäíîãî 
ïîëÿ ìîãóò áûòü ñîïîñòàâëåíû ñ Èâàíîâñêèì è Èøêèíèíñêèì 
êîáàëüò-ìåäíîêîë÷åäàííûìè ìåñòîðîæäåíèÿìè Þæíîãî Óðà-
ëà, êîòîðûå ñîäåðæàò òàêæå è íèêåëü. Îáúåêòû ðàñïîëîæåíû â 
ïðåäåëàõ Çàïàäíî-Ìàãíèòîãîðñêîé õðîìèòîíîñíîé ìàðãàíöå-
âî-çîëîòî-ìåäíîðóäíîé ìåòàëëîãåíè÷åñêîé çîíû è ïðèìûêàþò 
ê Ãàéñêîìó (Èøêèíèíñêîå) è Áàéìàê-Áóðèáàéñêîìó (Èâàíîâ-
ñêîå) öèíêîâî-ìåäíîðóäíûì ðàéîíàì. Ìåñòîðîæäåíèÿ ñâÿçàíû 
ñ òåëàìè ñåðïåíòèíèòîâ â çàïàäíîé ÷àñòè Òàãèëî-Ìàãíèòîãîðñ-
êîãî ìåãàñèíêëèíîðèÿ â ïðåäåëàõ øîâíîé çîíû Ãëàâíîãî 
Óðàëüñêîãî ðàçëîìà. Çîíó îáðàçóþò òåêòîíè÷åñêèå áëîêè ïà-
ëåîçîéñêèõ ôîðìàöèé, ðàçäåëåííûå ó÷àñòêàìè ïîëèìèêòîâîãî 
ñåðïåíòèíèòîâîãî ìåëàíæà. Ìåñòàìè îáðàçîâàíèÿ ïàëåîçîÿ 
ïåðåêðûòû ìåçîçîéñêèìè è êàéíîçîéñêèìè îòëîæåíèÿìè íà-
ëîæåííîé Îðñêî-Òàíàëûêñêîé äåïðåññèè [12]. Ïåòðîôèçè÷å-
ñêèå õàðàêòåðèñòèêè ìàññèâîâ ãèïåðáàçèòîâ â çàâèñèìîñòè îò 
ñòåïåíè ñåðïåíòèíèçàöèè è ìåòàìîðôèçìà âàðüèðóþò â çíà÷è-
òåëüíûõ ïðåäåëàõ [12]. 

Ïðåäïîëàãàåòñÿ, ÷òî ïåðâè÷íûå ðóäû þæíîóðàëüñêèõ îáú-
åêòîâ áûëè ñôîðìèðîâàíû íà îñòðîâîäóæíîì ýòàïå ðàçâèòèÿ â 
îáñòàíîâêå àêêðåöèîííîé ïðèçìû â ïðèäîííûõ óñëîâèÿõ [14]. 
Ãåíåçèñ ñóëüôèäíûõ ðóä ãèäðîòåðìàëüíî-ìåòàñîìàòè÷åñêèé. 
Îòìå÷åíî òàêæå êëàñòîãåííîå ðóäîîòëîæåíèå. Èñòî÷íèêîì 
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íèêåëÿ è êîáàëüòà â ðóäàõ ÿâëÿëèñü ñåðïåíòèíèòû, ïîäâåðã-
øèåñÿ ãèäðîòåðìàëüíî-ìåòàñîìàòè÷åñêîé ïðîðàáîòêå [7]. Íà 
ñóëüôèäû íàëîæåíû áîëåå ïîçäíèå ìèíåðàëüíûå àññîöèàöèè – 
àðñåíèäíàÿ è ñóëüôîàðñåíèäíàÿ ñ çîëîòîì è òåëëóðèäàìè. Â 
îòëè÷èå îò ìåäíîêîë÷åäàííûõ ïðîÿâëåíèé Âîñòî÷íîé Êàì÷àò-
êè, âáëèçè þæíîóðàëüñêèõ îáúåêòîâ íå îòìå÷àåòñÿ ðòóòíîãî 
îðóäåíåíèÿ, ñâÿçàííîãî ñ ëèñòâåíèòàìè. Ïðè ýòîì èõ ñóëüôèä-
íûå ðóäû ÷àñòî çàëåãàþò â òàëüê-êàðáîíàòíûõ è õëîðèòîâûõ 
ìåòàñîìàòèòàõ, ðàçâèòûõ ïî ñåðïåíòèíèòàì. Çàïàñû Èâàíîâ-
ñêîãî ìåñòîðîæäåíèÿ ïî êàòåãîðèè Ñ1 + Ñ2 ñîñòàâëÿþò 24 ìëí 
ò ðóäû, êîòîðàÿ ñîäåðæèò 210 òûñ. ò ìåäè, Èøêèíèíñêîãî – 
1,1 ìëí ò ðóäû [1]. 

Õàðàêòåðíûìè îáùèìè îñîáåííîñòÿìè ìåäíîêîë÷åäàííûõ 
ñ íèêåëåì è êîáàëüòîì îáúåêòîâ Þæíîãî Óðàëà è Âîñòî÷íîé 
Êàì÷àòêè ÿâëÿþòñÿ (òàáëèöà): 

1. Òåñíàÿ ïðîñòðàíñòâåííàÿ ñâÿçü ñ òåëàìè ñåðïåíòèíèòîâ 
ïî ãèïåðáàçèòàì äóíèò-ãàðöáóðãèòîâîé ôîðìàöèè â çîíàõ ãëó-
áèííûõ ðàçëîìîâ. 

2. Ëèíçîîáðàçíàÿ ôîðìà ðóäíûõ òåë, ïðîòÿæåííîñòü êî-
òîðûõ ñîñòàâëÿåò äåñÿòêè-ñîòíè ìåòðîâ, à ìîùíîñòü îò ïåðâûõ 
äî äåñÿòêîâ ìåòðîâ. 

3. Íàëè÷èå ìàññèâíûõ è ïðîæèëêîâî-âêðàïëåííûõ ðóä. 
4. Ãëàâíûìè ïîëåçíûìè êîìïîíåíòàìè ÿâëÿþòñÿ Cu èëè Cu 

è Zn, âòîðîñòåïåííûìè – Zn, Ni, Co, à òàêæå áëàãîðîäíûå ìå-
òàëëû. 

5. Ñõîäíûé ñîñòàâ ðóäíûõ ìèíåðàëîâ è èõ ìîðôîëîãè÷å-
ñêèå îñîáåííîñòè. Ãëàâíûå ìèíåðàëû ïðåäñòàâëåíû ïèððîòè-
íîì, õàëüêîïèðèòîì, ïèðèòîì, à òàêæå êóáàíèòîì, ñôàëåðèòîì. 
Âòîðîñòåïåííûå – Ni-ïèðèò, ïåíòëàíäèò, ìèíåðàëû ãðóïïû ëèí-
íåèòà, ìàêèíàâèò, ìàðêàçèò, ñôàëåðèò, âàëëåðèèò, íèêåëèí, ñà-
ìîðîäíîå çîëîòî. Äëÿ õàëüêîïèðèòà õàðàêòåðíû ïëàñòèí÷àòûå 
ñðîñòêè ñ êóáàíèòîì, äëÿ ñôàëåðèòà – âêëþ÷åíèÿ õàëüêîïèðèòà 
[13, 16, 19]. Ïåíòëàíäèò ïðèñóòñòâóåò â âèäå ïëàìåíåâèäíûõ 
âðîñòêîâ â ïèððîòèíå. Âñòðå÷àþòñÿ òàêæå èäèîìîðôíûå çåðíà 
ïåíòëàíäèòà ñðåäè ïèððîòèíà, êóáàíèòà-õàëüêîïèðèòà. 

6. Ãèäðîòåðìàëüíî-ìåòàñîìàòè÷åñêèé ãåíåçèñ. Ïðè ýòîì 
èñòî÷íèêàìè íèêåëÿ è êîáàëüòà â ñóëüôèäíûõ ðóäàõ ÿâëÿþòñÿ 
ñåðïåíòèíèòû, ïîäâåðãøèåñÿ ãèäðîòåðìàëüíî-ìåòàñîìàòè÷åñ-
êîé ïðîðàáîòêå. 
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7. Ïðîñòðàíñòâåííàÿ àññîöèàöèÿ ñ çîíàìè êàðáîíàòíîãî 
ìåòàñîìàòîçà. 

Ïðîâåäåííûé ñðàâíèòåëüíûé àíàëèç ïîçâîëÿåò óòâåð-
æäàòü, ÷òî ðóäîïðîÿâëåíèÿ î-âà Êàðàãèíñêîãî, êàê è êîáàëüò-
ñîäåðæàùèå ìåäíûå ñ íèêåëåì ìåñòîðîæäåíèÿ â çîíå Ãëàâíîãî 
Óðàëüñêîãî ðàçëîìà îòíîñÿòñÿ ê ìåäíîêîë÷åäàííîé ôîðìàöèè. 
Ðÿä èññëåäîâàòåëåé îòíîñÿò þæíîóðàëüñêèå îáúåêòû ê ìåäíî-
öèíêîâî-êîë÷åäàííîìó ãåîëîãî-ïðîìûøëåííîìó òèïó [6, 9], êî-
òîðûé âêëþ÷àåò íåêîòîðûå çàëåæè ñîâðåìåííûõ ñóëüôèäíûõ 
ðóä íà äíå îêåàíîâ [3, 10]. Êàê ìåñòîðîæäåíèÿ Þæíîãî Óðàëà 
[3, 14], òàê è ïðîÿâëåíèÿ Âîñòî÷íîé Êàì÷àòêè ñõîäíû ñ ðóäî-
ïðîÿâëåíèÿìè ãèäðîòåðìàëüíûõ ïîëåé Ëîãà÷åâ è Ðåéíáîó 
Ñðåäèííîãî Àòëàíòè÷åñêîãî õðåáòà, êîòîðûå ïðîñòðàíñòâåííî 
è ãåíåòè÷åñêè ñâÿçàíû íå ñ âóëêàíèòàìè, à ñ ñåðïåíòèíèòàìè 
[2]. Èññëåäîâàíèÿ ïîêàçàëè, ÷òî ðóäû ýòèõ ïîëåé â íàèáîëüøåé 
ñòåïåíè îáîãàùåíû êîáàëüòîì è íèêåëåì, à ñàìè ïîëÿ îáëàäà-
þò ðÿäîì ïàðàìåòðîâ, êîòîðûå íå ñâîéñòâåííû äðóãèì ãèäðî-
òåðìàëüíûì ïîëÿì Ìèðîâîãî îêåàíà [2, 11]. Âìåñòå ñ òåì, þæ-
íîóðàëüñêèå è âîñòî÷íîêàì÷àòñêèå ðóäîïðîÿâëåíèÿ ñôîðìè-
ðîâàëèñü íà îñòðîâîäóæíîì ýòàïå, à îáðàçîâàíèå ãèäðîòåð-
ìàëüíûõ ïîëåé Àòëàíòèêè ñâÿçàíî ñ ïðîöåññàìè ðóäîãåíåçà â 
ñðåäèííî-îêåàíè÷åñêîì õðåáòå. 

Âûâîäû 
Ïðîâåäåííûé àíàëèç óêàçûâàåò íà ñõîäñòâî ìåäíîêîë÷å-

äàííûõ îáúåêòîâ ñ íèêåëåâîé è êîáàëüòîâîé ìèíåðàëèçàöè-
åé Âîñòî÷íîé Êàì÷àòêè è Þæíîãî Óðàëà. Îíî ïðîÿâëÿåòñÿ 
â ãåîëîãî-ñòðóêòóðíîé îáñòàíîâêå, ïðèóðî÷åííîñòè ê ìàññè-
âàì ñåðïåíòèíèòîâ, ïàðàìåòðàõ ðóäíûõ òåë, õàðàêòåðå ðóä-
íûõ è ïîñòðóäíûõ èçìåíåíèé ðóäîâìåùàþùèõ îáðàçîâàíèé, 
ìèíåðàëüíîì è õèìè÷åñêîì ñîñòàâå ðóä. Îáîãàùåíèå íèêå-
ëåì è êîáàëüòîì ñâÿçàíî ñ ãèäðîòåðìàëüíî-ìåòàñîìàòè÷åñ-
êîé ïðîðàáîòêîé âìåùàþùèõ ñåðïåíòèíèòîâ è ïåðåõîäîì 
ýòèõ êîìïîíåíòîâ èç ñèëèêàòíîé â ñóëüôèäíóþ ôîðìó. Ïî 
ìàñøòàáó îðóäåíåíèÿ îáúåêòû ñîîòâåòñòâóþò ìåëêèì, âîç-
ìîæíî, ñðåäíèì ìåñòîðîæäåíèÿì ìåäè. Çàïàñû ñîïóòñòâóþ-
ùèõ íèêåëÿ è êîáàëüòà ìîãóò ñîîòâåòñòâîâàòü èõ ìåëêèì ìå-
ñòîðîæäåíèÿì. 
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The comparative analysis of copper pyrite objects with nickel and cobalt mineralization 
of the Eastern Kamchatka and the Southern Urals was carried out. The similarity which is 
evident by close geological-and-structural situation, confinedness to massifs of serpentized ul-
trabasites of dunite-harzburgite formation, parameters of ore bodies, nature of ore and post-
ore changes of ore-hosting formations, mineral and chemical ores composition was deter-
mined. Enrichment by nickel and cobalt is connected with hydrothermal-metasomatic proc-
essing of hosting serpentinites. According to the sizes of copper, nickel and cobalt minerali-
zation the objects are small deposits. 

Key words: Eastern Kamchatka, the Southern Urals, copper, nickel, cobalt, copper py-
rite ore occurrence. 

REFERENCES 
1. Artemyev D. A.. Zaykov V. V. Talk-karbonatnyye metasomatity i ikh rol v formiro-

vanii kobalt-mednokolchedannogo orudeneniya v ultramafitakh Glavnogo Uralskogo razloma 
(Talc-carbonate metasomatites and their role in the formation of cobalt-bearing massive sul-
phide mineralization associated with ultramafites of the Main Urals fault zone) // Litosfera. 
2009. no 1. ðð. 47–69. 

2. Bogdanov Yu. A.. Gurvich E. G.. Lein A. Yu.. Sagalevich A. M.. Novikov G. V.. 
Pere-sypkin V. I.. Bortnikov N. S.. Vikentyev I. V.Gidrotermalnyye rudoproyavleniya poley 
Logacheva i Reynbou (Sredinno-Atlanticheskiy khrebet) – novyy tip gidrotermalnykh otloz-
heniy okeanskikh riftov (Hydrothermal ore fields Logacheva and rainbow (Mid-Atlantic ridge) 
is a new type of hydrothermal deposits of oceanic rift) // Rossiyskiy zhurnal nauk o Zemle. –
Vol. 2. no 4. 2000. URL: http://elpub.wdcb.ru/journals/rjes/rus/v02/rje00048/ 
rje00048.htm. 

3. Bogdanov Yu.A.. Lisitsyn A.P.. Sagalevich A.M.. Gurvich E.G. Gidrotermalnyy ru-
dogenez okeanskogo dna (Hydrothermal ore Genesis of the ocean floor). Moscow: Nauka, 
2006. 528 p. 

4. Boyarinova M.E. Veshnyakov N.A.. Korkin A.G. i dr. Obyasnitelnaya zapiska k 
gosudarstvennoy geologicheskoy karte RF masshtaba 1:200000 (Explanatory note for state 
geological map of Russia of scale 1:200000). Seriya Vostochno-Kamchatskaya. listy O-58-
XXVI. XXXI.XXXII. SPb.: VSEGEI, 2002. 267 p. 

5. Verzhbitskiy V. E.. Shapiro M. N.. Solovyev A. V.. Goldyrev A. E. Novyye dannyye 
o strukture akkretsionnoy prizmy ostrova Karaginskiy (Beringovo more) (New data on the 
structure of the accretionary prism of the island Karaga (Bering sea)) // Doklady Akademii 
nauk. 2005. Vol. 404. no 6. pp. 1–5. 

6. Eremin N.I.. Sergeyeva N.E.. Dergachev A.L.. Pozdnyakova N.V. Blagorodnyye 
metally v vulkanogennykh kolchedannykh mestorozhdeniyakh (Precious metals in volcano-
genic massive sulfide deposits) // Vestnik Mosk. Un-ta. Ser. 4. Geology. 2000. no 2. pp. 
52–59. 

7. Zaykov V.V.. Melekestseva I.Yu. Kobalt-mednokolchedannyye mestorozhdeniya v 
ultramafitakh akkretsionnoy prizmy Zapadno-magnitogorskoy paleoostrovnoy dugi (Cobalt-
bearing massive sulphide deposits associated with ultramafites of the accretionary prism 
West of the Magnitogorsk arc paleoastronomy) // Litosfera. 2005. no 3. pp. 73–98. 

8. Karta poleznykh iskopayemykh Kamchatskoy oblasti masshtaba 1:500 000. Krat-
kaya obyasnitelnaya zapiska (Mineral resources map of the Kamchatka region, scale 1:500 
000. A brief explanatory note). Katalog mestorozhdeniy. proyavleniy. punktov mineralizatsii 
i oreolov rasseyaniya poleznykh iskopayemykh. SPb.: VSEGEI, 1999. 563 p. 



 26

9. Kontar E. S.. Libarova L. E. Metallogeniya medi. tsinka i svintsa na Urale (Metal-
logeny of copper, zinc and lead in the Urals). Ekaterinburg: Uralgeolkom, 1997. 233 p. 

10. Krivtsov A.I., Minina O.V., Volchkov A.G., Abramova E.E.., Grichuk D.V., Eli-
anova E.A. Modeli mestorozhdeniy blagorodnykh i tsvetnykh metallov (Model for deposits of 
precious and non-ferrous metals). Mestorozhdeniya kolchedannogo semeystva. Moscow: 
TsNIGRI, 2002. 282 p. 

11. Lein A.Yu., Ulianova N.V., Ulianov A.A., Cherkashev G.A., Stepanova T.V.. 
Mineralogiya i geokhimiya sulfidnykh rud na podvodnykh gidrotermalnykh polyakh. svya-
zannykh s serpentinitovymi protruziyami (Mineralogy and Geochemistry of sulfide ores in 
underwater hydrothermal fields associated with serpentine protrusions) // Rossiyskiy zhurnal 
nauk o Zemle. Vol. 3. no 5. 2001. URL: http://elpub.wdcb.ru/journals/rjes/rus/v03/ 
rje01068/rje01068.htm#chap06. 

12. Lyadskiy P.V., Kvasnyuk L.N., Zhdanov A.V., Chechulina O.V. i dr. Gosu-
darstvennaya geologicheskaya karta Rossiyskoy Federatsii. Masshtab 1 : 1 000 000 (tretye 
pokoleniye) (State geological map of Russian Federation. Scale of 1:1 000 000 (third gen-
eration)). Uralskaya seriya. list M-40 (Orenburg) s klapanom M-41. SPb.: Kartograficheskaya 
fabrika VSEGEI, 2013. 

13. Melekestseva I. Yu. Geterogennyye kobalt-mednokolchedannyye mestorozhdeniya 
v ultramafitakh zony Glavnogo Uralskogo razloma (Heterogeneous cobalt-bearing massive 
sulphide deposits associated with ultramafites of the zone of the Main Uralian fault): avtoref. 
dis. ... kandidata geol.-miner. nauk : 25.00.11 / Institut mineralogii UrO RAN. Ekaterin-
burg, 2005. 16 p. 

14. Melekestseva I.Yu., Zaykov V.V. Rudy Ishkininskogo kobalt-mednokolchedannogo 
mestorozhdeniya (Yuzhnyy Ural) (Ore Iskininskiy cobalt-bearing massive sulphide Deposit 
(South Urals)). Miass: IMin UrO RAN, 2003. 122 p. 

15. Melnikova S.A. Gosudarstvennaya geologicheskaya karta SSSR m-ba 1 : 200 000 
(State geological map of USSR m-BA 1:200000). Seriya Koryakskaya. Listy O-58-VIII. IX. 
XIV. Obyasnitelnaya zapiska. Moscow, 1987. 111 p. 

16. Nazimova Yu.V. Geokhimiya. mineralogiya i genezis medno-nikelevogo 
orudeneniya v alpinotipnykh giperbazitakh ostrova Karaginskogo (Vostochnaya Kamchatka) 
(Mineralogy and Genesis of copper-Nickel mineralization in Alpine-type ultrabasites of the 
trip to the island (Eastern Kamchatka)): avto-ref. dis. ... kandidata geol.-miner. nauk : 
04.00.02 / Gos. un-t. SPb, 1992. 16 p. 

17. Novakov R.M.. Ivanov V.V.. Trukhin Yu.P.. Panova E.G. Medno-nikelevaya i 
blago-rodnometallnaya mineralizatsiya v olivinovykh vebsteritakh p-ova Kamchatskiy mys 
(Kamchatka) (Copper-Nickel and precious-metal mineralization in the olivine websterites 
Peninsula of the Kamchatka Cape (Kamchatka)) // Vestnik SPbGU. Ser. 7. 2015. Is. 4. pp. 
82–96. 

18. Salikhov D.N. Ofiolity i orudeneniye v zone Glavnogo Uralskogo razloma (Ophio-
lite and mineralization in the zone of the Main Uralian fault) // Geologicheskiy sbornik. no 7. 
Informatsionnyye materialy IG UNTs RAN. 2008. URL: http:// http://www2.anrb.ru/ 
geol/PAPERS/E2008/02_08_08.pdf. 

19. Slyadnev B.I., Borovtsov A.K., Sidorenko V.I., Sapozhnikova L.P. i dr. Gosu-
darstvennaya geologicheskaya karta Rossiyskoy Federatsii. Masshtab 1:1000000 (tretye 
pokoleniye) (State geological map of Russian Federation. The scale of 1:1,000,000 (third 
generation)). Seriya Koryaksko-Kurilskaya. List O-58 Ust-Kamchatsk. Obyasnitelnaya 
zapiska. SPb: Kartograficheskaya fabrika VSEGEI, 2013. 256 p. 

20. Stepanov V.A. Perspektivy vyyavleniya zolotortutnykh mestorozhdeniy na Kam-
chatke (Prospects zolotorudnyh deposits on the Kamchatka Peninsula) // Izvestiya vysshikh 
uchebnykh zavedeniy. Geologiya i razvedka. 2008. no1. pp. 29–34. 

21. Trukhin Yu.P.. Stepanov V.A.. Sidorov M.D. Kamchatskaya nikelenosnaya 
provintsiya (Nickel the province of Kamchatka) // DAN RF. 2008. Vol. 418. no 6. pp. 
802–806. 




