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Âïåðâûå äëÿ Êóìèðíîãî ìåñòîðîæäåíèÿ ñåðåáðà, ðàñïîëîæåííîãî â öåíòðàëüíîé ÷àñòè Ïðèìîðñêîãî 
êðàÿ íà òåððèòîðèè Íèæíå­Òàåæíîãî ðóäíîãî óçëà (Âîñòî÷íî­Ñèõîòý­Àëèíñêèé âóëêàíî­ïëóòîíè÷åñêèé 
ïîÿñ), ïðîâåäåíî äåòàëüíîå èçó÷åíèå ìèíåðàëîãè÷åñêîãî è èçîòîïíîãî ñîñòàâà ñåðåáðîñîäåðæàùèõ 
ðóäíûõ çîí. Îñíîâíûì íåðóäíûì ìèíåðàëîì çîí ÿâëÿåòñÿ êâàðö. Óñòàíîâëåíî, ÷òî ðóäíàÿ ìèíåðàëè­
çàöèÿ ðàñïðåäåëåíà â âèäå ãíåçä, âêðàïëåííèêîâ è ïðîæèëêîâ ñóëüôèäîâ (ïèðèòà, àðñåíîïèðèòà, ñôà­
ëåðèòà, ãàëåíèòà è õàëüêîïèðèòà). Âûäåëåíû îñíîâíûå ñåðåáðîñîäåðæàùèå ìèíåðàëû (àêàíòèò, ïèðàð­
ãèðèò, ïîëèáàçèò, ôðåéáåðãèò, ñòåôàíèò, ìàòèëüäèò, ýëåòðóì, ñàìîðîäíîå ñåðåáðî) è ðàññìîòðåíû èõ 
âçàèìîîòíîøåíèÿ ñ ñóëüôèäàìè. Âàæíûì ïðåäñòàâëÿåòñÿ îáíàðóæåíèå ðåäêîãî Se­ñîäåðæàùåãî ìèíå­
ðàëà – àâãèëàðèòà. Èçîòîïíûå èññëåäîâàíèÿ ïðîâåäåíû â öåíòðå êîëëåêòèâíîãî ïîëüçîâàíèÿ Äàëüíåâî­
ñòî÷íîãî ãåîëîãè÷åñêîãî èíñòèòóòà Äàëüíåâîñòî÷íîãî îòäåëåíèÿ Ðîññèéñêîé àêàäåìèè íàóê (ÖÊÏ ÄÂÃÈ 
ÄÂÎ ÐÀÍ). Îïðåäåëåíèÿ ñåðû ñóëüôèäîâ âûïîëíåíû íà ýëåìåíòíîì àíàëèçàòîðå Flash EA­112 (Thermo 
Scientific, Germany). Ðåçóëüòàòû èññëåäîâàíèÿ ñåðû ñóëüôèäîâ è ïîëó÷åííûé óçêèé ïîëîæèòåëüíûé èí­
òåðâàë åå îòíîøåíèé, áëèçêèé ê ìåòåîðèòíîìó ñòàíäàðòó, óêàçûâàåò íà âûñîêóþ îäíîðîäíîñòü ðóäî­
îáðàçóþùèõ ãèäðîòåðìàëüíûõ ðàñòâîðîâ. Ýòè ðåçóëüòàòû õîðîøî ñîãëàñóþòñÿ ñ èçîòîïíûìè äàííûìè 
ïî ñåðå ñóëüôèäîâ çîëîòî­ñåðåáðÿíûõ ìåñòîðîæäåíèé, ðàñïîëîæåííûõ â îêðàèííî­êîíòèíåíòàëüíûõ 
âóëêàíî­ïëóòîíè÷åñêèõ ïîÿñàõ. Ê íèì îòíîñÿòñÿ ìåñòîðîæäåíèÿ Äóêàò, Ìíîãîâåðøèííîå è Ñåðãååâñêîå. 
Ñðàâíåíèå Êóìèðíîãî ìåñòîðîæäåíèÿ ñ êðóïíûìè áëàãîðîäíîìåòàëëüíûìè îáúåêòàìè, ðàñïîëîæåí­
íûìè â âóëêàíî­ïëóòîíè÷åñêèõ ïîÿñàõ, ïîçâîëÿþò ïðåäïîëîæèòü, ÷òî ïîñòóïëåíèå ðóäîãåííûõ ýëåìåí­
òîâ ïðîèñõîäèëî ïðè ó÷àñòèè êîðîâî­ìàíòèéíûõ ôëþèäíûõ ïîòîêîâ, âåðîÿòíî ñâÿçàííûõ ñ ìàíòèéíûì 
èñòî÷íèêîì. Îáðàçîâàíèå Êóìèðíîãî ìåñòîðîæäåíèÿ ñåðåáðà, êàê è ïåðå÷èñëåííûõ, ïðîèñõîäèëî â ìåë 
ïàëåîãåíîâîå âðåìÿ, ÷òî äàåò ïðàâî îòíåñòè åãî ê ìåñòîðîæäåíèÿì îêðàèííî­êîíòèíåíòàëüíûõ âóëêà­
íî­ïëóòîíè÷åñêèõ ïîÿñîâ

Êëþ÷åâûå ñëîâà: èçîòîïèÿ; ñåðà; ñåðåáðî; ñóëüôèäû; àðñåíîïèðèò; ïèðèò; ãàëåíèò; ñôàëåðèò; ðåäêèå ìèíåðàëû; 
âóëêàíî­ïëóòîíè÷åñêèå ïîÿñà
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For the first time for the Kumirnoye silver deposit, located in the central part of Primorsky Krai on the territory of 
the Lower Taiga ore cluster (East Sikhote­Alinsky volcano­plutonic belt). A detailed study of the mineralogical and 
isotopic composition of silver­containing ore zones has been carried out. The main non­metallic mineral is quartz. 
It has been established that ore mineralization is distributed in the form of nests and contains sulfides (pyrite, 
arsenopyrite, sphalerite, galena and chalcopyrite). The main silver­containing minerals (acanthite, pyrargyrite, 
polybasite, freibergite, stephanite, matildite, eletrum, native silver) were identified and their relationship with 
sulfides was examined. The discovery of rare selenium ­ the mineral ­ augilarite ­ is very interesting. Isotope 
studies were carried out at the collective use center of the Far Eastern Geological Institute of the Far Eastern 
Branch of the Russian Academy of Sciences (CUC FEGI FEB RAS). Flash EA­112 (Thermo Scientific, Germany), 
performed on an elemental analyzer. The research results show that sulfide and sulfide and the resulting narrow 
positive intervals of its relationship indicate homogeneous ore­forming hydrothermal solutions. Gold­silver 
deposits located in marginal­continental volcanic­plutonic belts. These include the Dukat, Mnogovershinnoye 
and Sergeyevskoye deposits. Comparison of oil and natural gas reserves located in the volcanic­plutonic belts 
suggests that cows­mantle fluid flows occurring in this direction may be associated with the mantle result. The 
formation of the Kmirnoye silver deposit, as it turned out, can occur in the shallow Paleogene time, which allows 
it to be mined in the deposit of marginal­continental volcanic­plutonic belts

Key words: isotopy; sulfur; silver; sulfides; arsenopyrite; pyrite; galena; sphalerite; rare minerals; volcanic­plutonic belts

Ââåäåíèå. Êóìèðíîå ìåñòîðîæäåíèå ñå­
ðåáðà ÿâëÿåòñÿ îäíèì èç íàèáîëåå ïåð­

ñïåêòèâíûõ îáúåêòîâ Ïðèìîðñêîãî êðàÿ. 
Ìåñòîðîæäåíèå ðàñïîëîæåíî â ïðåäåëàõ 
Íèæíå­Òàåæíîãî ðóäíîãî óçëà, âõîäÿùåãî 
â ñîñòàâ Âîñòî÷íî­Ñèõîòý­Àëèíñêîãî âóëêà­
íî­ïëóòîíè÷åñêîãî ïîÿñà (ÂÑÀÂÏÏ). Ñëàáàÿ 
èçó÷åííîñòü îáúåêòà ñâÿçàíà ñ îòäàëåííîñòüþ 
òåððèòîðèè îò ðàçâèòîé èíôðàñòðóêòóðû. Â 
ðàáîòå ïðèâåäåíû èçîòîïíûå è ìèíåðàëîãè­
÷åñêèå äàííûå ïî Êóìèðíîìó ìåñòîðîæäå­
íèþ. Îáúåêò õàðàêòåðèçóåòñÿ âåñüìà ñëîæ­
íûì ãåîëîãè÷åñêèì ñòðîåíèåì (ðèñ. 1), 
íàëè÷èåì ðàçíîîðèåíòèðîâàííûõ ðàçëîìîâ, 
êðóïíûõ ìàãìàòè÷åñêèõ öåíòðîâ è ìàñøòàá­
íûõ ïîòîêîâ ðàññåÿíèÿ ñåðåáðà, ñâèíöà, öèí­
êà, îëîâà, ìåäè è çîëîòà [5; 6]. Ãåîëîãè÷åñêèå 
îáðàçîâàíèÿ, ó÷àñòâóþùèå â ñòðîåíèè ðóä­
íîãî ïîëÿ, ïðèíàäëåæàò äâóì ñòðóêòóðíûì 
ýòàæàì: íèæíåìó – òåððèãåííîìó (ðàííèé 
ìåë), ïîðîäû êîòîðîãî ñìÿòû â ñêëàäêè ñå­
âåðî­âîñòî÷íîãî ïðîñòèðàíèÿ, è âåðõíåìó – 
âóëêàíîãåííîìó, ñîñòîÿùåìó èç ñòðàòèôè­
öèðîâàííûõ ýôôóçèâíî­ïèðîêëàñòè÷åñêèõ 
íàêîïëåíèé ïðèìîðñêîé (òóðîí­êàìïàí), 
ñàìàðãèíñêîé (ìààñòðèõò) è áîãîïîëüñêîé 
(äàò) òîëù. Ýôôóçèâíî­ïèðîêëàñòè÷åñêèå 
íàêîïëåíèÿ âóëêàíîãåííûõ òîëù ÿâëÿþòñÿ 
êîìàãìàòàìè ïîçäíåìåëîâûõ ãðàíèòîèäíûõ 
ìàññèâîâ, ðàñïîëîæåííûõ â ðóäíîì ïîëå è 
íà ñîïðåäåëüíûõ òåððèòîðèÿõ.

Íà ìåñòîðîæäåíèè èçâåñòíî ïîðÿäêà 
äâàäöàòè ðóäíûõ òåë ïðåèìóùåñòâåííî ñå­
âåðî­çàïàäíîé (ðåæå ñóáøèðîòíîé, ñóáìå­

ðèäèîíàëüíîé è ðåäêî ñåâåðî­âîñòî÷íîé) 
îðèåíòèðîâêè, â êîòîðûõ ïðîÿâëåíà ìíîãî­
ìåòàëëüíî­ñåðåáðÿíàÿ (Sn­Cu­Pb­Zn­Au­Ag) 
ìèíåðàëèçàöèÿ. Âûäåëÿåòñÿ òðè ìèíåðàëü­
íûõ àññîöèàöèè: ïèðèò­àðñåíîïèðèòîâàÿ, 
ïîëèìåòàëëè÷åñêàÿ, ñåðåáðî­àêàíòèò­ñóëü­
ôîñîëüíàÿ. Ñ ïåðâîé â ðóäàõ ìåñòîðîæäåíèÿ 
ñâÿçàíî îáðàçîâàíèå îñíîâíîé ìàññû ïèðè­
òà è àðñåíîïèðèòà, ñî âòîðîé – ñôàëåðèòà, 
ãàëåíèòà, õàëüêîïèðèòà, ñ òðåòüåé – àêàíòè­
òà, ïèðàðãèðèòà, ïîëèáàçèòà, ôðåéáåðãèòà, 
ñòåôàíèòà, ìàòèëüäèòà, àãèðîäèòà, ñàìî­
ðîäíîãî ñåðåáðà, à òàêæå In­ñîäåðæàùåãî 
ñôàëåðèòà. 

Ìåòîäû èññëåäîâàíèÿ. Ìèíåðàëî­
ãè÷åñêèå èññëåäîâàíèÿ ðóäíîé ìèíåðà­
ëèçàöèè, ïîçâîëèâøèå âûÿâèòü ñîñòàâ, 
îñîáåííîñòè ðàñïðåäåëåíèÿ, õàðàêòåð âçà­
èìîîòíîøåíèé ìèíåðàëîâ, à òàêæå ïîñëåäî­
âàòåëüíîñòü èõ îáðàçîâàíèÿ, ïðîâåäåíû íà 
îáîðóäîâàíèè öåíòðà êîëëåêòèâíîãî ïîëüçî­
âàíèÿ ÄÂÃÈ ÄÂÎ ÐÀÍ: ðåíòãåíîñïåêòðàëüíîì 
àíàëèçàòîðå JXA­8100, ìèêðîñêîïàõ Zeiss Axio 
Plan 2, AxioImager D, Nikon Eclipse LV100 Pol.

Èçîòîïíûå îïðåäåëåíèÿ ñåðû ñóëü­
ôèäîâ âûïîëíåíû ñ èñïîëüçîâàíèåì ýëå­
ìåíòíîãî àíàëèçàòîðà Flash EA­112 (Thermo 
Scientific, Germany) â êîíôèãóðàöèè S ïî 
ñòàíäàðòíîìó ïðîòîêîëó êîíâåðòèðîâàíèÿ 
ñåðû ñóëüôèäà â SO

2
. Èçìåðåíèÿ èçîòîïíûõ 

îòíîøåíèé 34S/32S ïðîâåäåíî íà ìàññ­ñïåê­
òðîìåòðå ÌÀÒ­253 (Thermo Scintific, Ger­
many) â ðåæèìå íåïðåðûâíîãî ïîòîêà ãåëèÿ. 
Èçìåðåíèÿ âûïîëíåíû îòíîñèòåëüíî ëàáîðà­
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òîðíîãî ñòàíäàðòà ãàçà SO
2
, êàëèáðîâàííîãî 

ïî ìåæäóíàðîäíûì ñòàíäàðòàì IAEA­1, IAEA­
S­2, IAEA­S­3 è NBS­127. Äëÿ êàëèáðîâêè 
àíàëèòè÷åñêîé ñèñòåìû â õîäå âûïîëíåíèÿ 
àíàëèçîâ èñïîëüçîâàëè óêàçàííûå ìåæäó­
íàðîäíûå èçîòîïíûå ñòàíäàðòû. Ðåçóëüòàòû 
èçìåðåíèé ïðåäñòàâëåíû â îáùåïðèíÿòîé 
ôîðìå

δ34S=(R
образец

/R
стандарт 

-1), ‰,

ãäå R
îáðàçåö

/R
ñòàíäàðò

 – îòíîøåíèå 34S/32S â îá­
ðàçöå è ñòàíäàðòå ñîîòâåòñòâåííî. 

Âîñïðîèçâîäèìîñòü ðåçóëüòàòîâ δ34S ñî­
ñòàâëÿåò ±0,1 ‰ (1σ) äëÿ ñòàíäàðòà (n=5) è îá­
ðàçîâ. Ðåçóëüòàòû èçìåðåíèé δ34S äàíû â îò­
íîøåíèè ê ìåæäóíàðîäíîìó ñòàíäàðòó VCDT. 

Ðèñ. 1. Ñõåìàòè÷åñêàÿ ãåîëîãè÷åñêàÿ êàðòà Êóìèðíîãî ìåñòîðîæäåíèÿ (ïî ìàòåðèàëàì ÎÀÎ «Ïðèìãåîëîãèÿ» 
ñ èçìåíåíèÿìè àâòîðîâ): 1 – ÷åòâåðòè÷íûå îòëîæåíèÿ; 2 – áîãîïîëüñêàÿ òîëùà (P­K2bg); 3 – ñàìàðãèíñêàÿ òîëùà 
(K

2
sm); 4 – ïðèìîðñêàÿ òîëùà (K

2
pr); 5 – ãðàíèòîèäíûå ìàññèâû (gdK

2
­P

1
); 6 – øòîêîîáðàçíûå ñóáâóëêàíè÷åñêèå 

òåëà è äàéêè ïîçäíåìåëîâîãî è ïàëåîãåíîâîãî âîçðàñòà; 7 – òåêòîíè÷åñêèå íàðóøåíèÿ, 8 – ðóäíûå òåëà / 
Fig. 1. Schematic geological map of the Kumirnoye deposit (based on materials of “Primgeologiya” with the authors’ 

changes): 1 – Quaternary sediments; 2 – Bogopolskay strata (P­K2bg); 3 – Samarginskay strata (K2sm); 4 – Prymorskay 
strata (K

2
pr); 5 – Malinovsky granitoid massif  (d­g K

2
­P

1
); 6 – Subvolcanic stock bodies and dykes of the Late Cretaceous 

and Paleogene; 7 –tectonic faults; 8 – ore zones

Èçîòîïíî­ìèíåðàëîãè÷åñêàÿ õàðàê­
òåðèñòèêà ðóä. Ðóäíàÿ ìèíåðàëèçàöèÿ íà 
ìåñòîðîæäåíèè ðàñïðåäåëåíà â âèäå âêðà­
ïëåíèé, ãíåçä è ïðîæèëêîâ ñóëüôèäîâ – ïè­
ðèòà, àðñåíîïèðèòà, ñôàëåðèòà, ãàëåíèòà, 
õàëüêîïèðèòà; ìèíåðàëîâ ñåðåáðà – àêàíòè­
òà, ïèðèðàðãèðèòà, ïîëèáàçèòà, ñòåôàíèòà, 
ôðåéáåðãèòà, ýëåòðóìà, ñàìîðîäíîãî ñåðå­
áðà. Îñíîâíûì íåðóäíûì ìèíåðàëîì çîí ÿâ­
ëÿåòñÿ êâàðö. Ïðèñóòñòâóþò òàêæå ãèäðîñëþ­
äà, ñåðèöèò, àäóëÿð è õëîðèò, â ìåíüøåé 
ñòåïåíè – ìîíòìîðèëëîíèò, êàîëèíèò. Âûäå­
ëÿåòñÿ äâå îñíîâíûå ãåíåðàöèè êâàðöà. Ïåð­

âàÿ ïðåäñòàâëåíà êðóïíî­ñðåäíåçåðíèñòûì 
äðóçîâèäíûì êâàðöåì è ðàçâèòà íà ôëàíãàõ 
ðóäíûõ çîí. Âòîðàÿ ïî îáúåìó çíà÷èòåëüíî 
óñòóïàåò ïåðâîé è íàõîäèòñÿ â àññîöèàöèè ñ 
àäóëÿðîì, ñåðåöèòîì è õëîðèòîì.

Îñòàíîâèìñÿ áîëåå äåòàëüíî íà ñàìûõ 
ðàñïðîñòðàíåííûõ ðóäíûõ ìèíåðàëàõ ìåñòî­
ðîæäåíèÿ. Àðñåíîïèðèò âñòðå÷àåòñÿ â äâóõ 
ìîðôîëîãè÷åñêèõ ðàçíîâèäíîñòÿõ. Ïåðâûé 
(àðñåíîïèðèò I) îáðàçóåò ãóñòóþ âêðàïëåí­
íîñòü êðèñòàëëè÷åñêè­çåðíèñòûõ àãðåãàòîâ ñ 
ðàçìåðîì çåðåí îò òûñÿ÷íûõ äî ïåðâûõ äîëåé 
ìèëëèìåòðà. Íàèáîëåå ðàñïðîñòðàíåíû êðè­
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ñòàëëû àðñåíîïèðèòà ðîìáîâèäíîãî è òîí­
êîïðèçìàòè÷åñêîãî ãàáèòóñà, îáðàçóþùèå 
ñëîæíûå äâîéíèêè è ñðîñòêè. Àðñåíîïèðèò I 
ÿâëÿåòñÿ ñàìûì ðàííèì ñóëüôèäîì, ÷òî ñëå­
äóåò èç åãî âçàèìîîòíîøåíèé ñ ïèðèòîì, 
ñóëüôèäàìè Zn, Pb, Cu è ìèíåðàëàìè ñåðå­
áðà. Â íåêîòîðûõ ðóäíûõ çîíàõ ïðèñóòñòâóþò 
çîíàëüíûå àðñåíîïèðèòû, öåíòðàëüíàÿ ÷àñòü 
êîòîðûõ îòëè÷àåòñÿ ïîâûøåííûì ñîäåðæà­
íèåì ñóðüìû (ðèñ. 2á). Ñðåäíÿÿ ìèêðîòâåð­
äîñòü àðñåíîïèðèòà I ñîñòàâëÿåò 750 êãñ/ìì, 
÷òî ÿâëÿåòñÿ íåñêîëüêî ïîíèæåííîé âåëè÷è­

íîé îòíîñèòåëüíî ñòàíäàðòíûõ äàííûõ. Âîç­
ìîæíî, ýòî ñâÿçàíî ñ âõîæäåíèåì â åãî êðè­
ñòàëëè÷åñêóþ ðåøåòêó ñóðüìû. Àðñåíîïèðèò 
I ïîäâåðãñÿ ÷àñòè÷íîìó çàìåùåíèþ àêàíòè­
òîì è ñêîðîäèòîì (ðèñ. 2à, 2â). Àðñåíîïèðèò 
II îáðàçóåò ìåëêèå èäèîìîðôíûå êðèñòàëëû 
â êâàðöåâîì ìàòðèêñå â íåïîñðåäñòâåííîé 
áëèçîñòè îò ñåðåáðîñîäåðæàùèõ ìèíåðàëîâ. 
Åãî îáðàçîâàíèå, âåðîÿòíî, ïðîèñõîäèëî â 
ïåðèîä îòëîæåíèÿ ñåðåáðî­àêàíòèò­ñóëüôî­
ñîëüíîé àññîöèàöèè [9; 11].

Ðèñ. 2. Âçàèìîîòíîøåíèå àðñåíîïèðèòà è àêàíòèòà (à, á), çîíàëüíûé àðñåíîïèðèò: öåíòðàëüíàÿ ÷àñòü êðèñòàëëà – 
ñóðüìÿíèñòûé àðñåíîïèðèò (â) / Fig. 2. The relationship of arsenopyrite and acanthite (a, á), zonal arsenopyrite: 

central part of the crystal is antimony arsenopyrite (â)

Ïèðèò øèðîêî ðàñïðîñòðàíåí â ãíåçäî­
îáðàçíûõ ñêîïëåíèÿõ ñóëüôèäîâ. Ïðè ýòîì 
êîëè÷åñòâåííûå ñîîòíîøåíèÿ ïèðèòà è àð­
ñåíîïèðèòà çàìåòíî âàðüèðóþò. Âûäåëÿåòñÿ 
äâå ãåíåðàöèè ïèðèòà. Ïèðèò ïåðâîé ãåíåðà­
öèè îáðàçóåò âêðàïëåííîñòü êðèñòàëëîâ êó­
áè÷åñêîãî ãàáèòóñà ðàçìåðîì îò òûñÿ÷íûõ äî 
äåñÿòûõ äîëåé ìèëëèìåòðà. Íàèáîëåå èíòåí­
ñèâíûå ó÷àñòêè ðàçâèòèÿ ïèðèòà íàáëþäàþò­
ñÿ â ïðèçàëüáàíäîâûõ ÷àñòÿõ æèë. Ñêîïëåíèÿ 
ïèðèòà íåðåäêî ñîäåðæàò ìåëü÷àéøèå âêëþ­
÷åíèÿ àêàíòèòà, ïèðàðãèðèòà, ïîëèáàçèòà, 

ôðåéáåðãèòà, íå ïðåâûøàþùèå òûñÿ÷íûå 
äîëè ìèëëèìåòðà (ðèñ. 3à, 3â). Âåñüìà ïîêà­
çàòåëüíî ïðèñóòñòâèå ðåäêîãî ìèíåðàëà, ñî­
äåðæàùåãî ñåëåí – àâãèëàðèòà  (ðèñ. 3á) [10]. 
Ìèêðîòâåðäîñòü ïèðèòà ïåðâîé ãåíåðàöèè 
ðàâíà 1373 êãñ/ìì2. Ïî õèìè÷åñêîìó ñîñòàâó 
çåðíà ïèðèòà ñòåõèîìåòðè÷íû, èç ýëåìåí­
òîâ­ïðèìåñåé â íåçíà÷èòåëüíûõ êîëè÷åñòâàõ 
ïðèñóòñòâóåò ëèøü ìûøüÿê (0,45 ìàñ. %). 
Ïèðèò âòîðîé ãåíåðàöèè âñòðå÷àåòñÿ ðåäêî 
â âèäå âêëþ÷åíèé ñóáìèêðîííûõ ðàçìåðîâ â 
ñåðåáðî­ñóðüìÿíûõ ñóëüôîñîëÿõ. 

Ðèñ. 3. Âêëþ÷åíèÿ ôðåéáåðãèòà è àãâèëàðèòà â ïèðèòå (à, á), êàéìà àêàíòèòà ïî ïèðèòó (â) /
 Fig. 3. Inclusions of freibergite and agvilarite in pyrite (a, á), acanthite rim of pyrite (â)



Âåñòíèê ÇàáÃÓ. 2019. Ò. 25. ¹ 9                                                                              Íàóêè î Çåìëå

10

Ñôàëåðèò íàáëþäàåòñÿ â âèäå ñåò÷àòûõ 
îáðàçîâàíèé â êâàðöåâîì ìàòðèêñå. Åãî ìåë­
êèå ïðîæèëêîâèäíûå âêëþ÷åíèÿ âñòðå÷àþòñÿ 
â ïèðèòå ïåðâîé ãåíåðàöèè, õàëüêîïèðèòå è 
ãàëåíèòå. Ñðåäíÿÿ ìèêðîòâåðäîñòü ñôàëå­
ðèòà 246 êãñ/ìì2. 

Âïåðâûå äëÿ ñåðåáðîñîäåðæàùèõ ðóä­
íûõ çîí Êóìèðíîãî ìåñòîðîæäåíèÿ ïðîâå­
äåíû èçîòîïíûå èññëåäîâàíèÿ ñåðû ñóëü­
ôèäîâ. Ïîëó÷åííûå äàííûå ïîêàçûâàþò, ÷òî 
ñîñòàâ ñåðû èìååò óçêèé èíòåðâàë âàðèà­
öèé – 2,0…2,8 ‰

,
 ÷òî ñîîòâåòñòâóåò ìåòåî­

ðèòíîìó ñòàíäàðòó. Ýòî óêàçûâàåò íà âûñîêóþ 
îäíîðîäíîñòü ðóäîîáðàçóþùèõ ãèäðîòåð­
ìàëüíûõ ðàñòâîðîâ, ó÷àñòâîâàâøèõ â îáðà­
çîâàíèè ñåðåáðîñîäåðæàùèõ ðóäíûõ çîí ìå­
ñòîðîæäåíèÿ. 

Ïîëó÷åííûå ðåçóëüòàòû õîðîøî ñîãëà­
ñóþòñÿ ñ èçîòîïíûìè äàííûìè ïî ñåðå ñóëü­
ôèäîâ çîëîòî­ñåðåáðÿíûõ ìåñòîðîæäåíèé, 
ðàñïîëîæåííûõ â îêðàèííî­êîíòèíåíòàëüíûõ 
âóëêàíî­ïëóòîíè÷åñêèõ ïîÿñàõ (ÂÏÏ). Ê íèì 
îòíîñÿòñÿ ìåñòîðîæäåíèÿ Äóêàò, Ìíîãîâåð­
øèííîå, Ñåðãååâñêîå [1; 7; 8]. Äóêàò è Ñåð­
ãååâñêîå ðàñïîëàãàþòñÿ â Îõîòñêî­×óêîòêîì 
ÂÏÏ, Ìíîãîâåðøèííîå (êàê è Êóìèðíîå) – â 
Ñèõîòý­Àëèíüñêîì ÂÏÏ. Èçîòîïíûå äàííûå 
ïî ñåðå Ìíîãîâåðøèííîãî (­6…2 ‰), Ñåðãå­

åâñêîãî (­5…9 ‰), Äóêàòñêîãî (­11…12 ‰) 
ìåñòîðîæäåíèé óêëàäûâàþòñÿ â øèðîêèé 
èíòåðâàë çíà÷åíèé [4; 8]. Â ýòîò èíòåðâàë è 
ïîïàäàþò äàííûå Êóìèðíîãî ìåñòîðîæäå­
íèÿ (2…2,8 ‰). Îáðàçîâàíèå ïåðå÷èñëåííûõ 
ìåñòîðîæäåíèé ïðîèñõîäèëî â ìåë­ïàëåî­
ãåíîâîå âðåìÿ [2; 3; 8]. Âîçðàñò Êóìèðíîãî 
ìåñòîðîæäåíèÿ ñîñòàâëÿåò 47 ÷ 64 ìëí ëåò, 
÷òî òàêæå ñîîòâåòñòâóåò ïîçäíåìó ìåëó­ïà­
ëåîãåíó.

Çàêëþ÷åíèå. Ðóäíûå òåëà Êóìèðíî­
ãî ìåñòîðîæäåíèÿ ñëîæåíû êâàðöåì, ãè­
äðîñëþäîé, ñåðèöèòîì, àäóëÿðîì, õëîðèòîì, 
ìîíòìîðèëëîíèòîì è êàîëèíèòîì. Ðóäíàÿ 
ìèíåðàëèçàöèÿ ïðåäñòàâëåíà âêðàïëåíèÿìè 
è ïðîæèëêàìè ïèðèòà, àðñåíîïèðèòà, ñôàëå­
ðèòà, ãàëåíèòà, õàëüêîïèðèòà è ñåðåáðîñî­
äåðæàùèõ ìèíåðàëîâ: àêàíòèòà, ïèðèðàðãè­
ðèòà, ïîëèáàçèòà, ñòåôàíèòà, ôðåéáåðãèòà, 
ñåëåíñîäåðæàùåãî àãâèëàðèòà, ýëåòðóìà. 
Èçîòîïíûå õàðàêòåðèñòèêè ñåðû ñóëüôèäîâ 
ðóäíûõ çîí (2…2,8 ‰), áëèçêèå ê ìåòåîðèò­
íîìó ñòàíäàðòó, ïîçâîëÿþò ïðåäïîëîæèòü, 
÷òî â îáðàçîâàíèè Êóìèðíîãî ìåñòîðîæäå­
íèÿ ñåðåáðà ó÷àñòâîâàëè ãëóáèííûå ôëþè­
äû, âåðîÿòíî ñâÿçàííûå ñ ìàíòèéíûì èñòî÷­
íèêîì. 
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