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Ïðåäñòàâëåí îïûò ïðèìåíåíèÿ ãåîôèçè÷åñêîãî ìåòîäà ýëåêòðîòîìîãðàôèè âûçâàííîé ïîëÿðèçàöèè (ÂÏ) 
äëÿ âûÿâëåíèÿ òåêòîíè÷åñêèõ íàðóøåíèé è çîí âåðîÿòíîé çîëîòîðóäíîé ìèíåðàëèçàöèè, ñâÿçàííûõ ñ 
ðàçëîìíûìè çîíàìè è äàéêîâûì êîìïëåêñîì â ïëàòôîðìåííîì ÷åõëå ÏèëüíåíñêîÄìèòðèåâñêîãî ðóäíîãî 
ïîëÿ â Âîñòî÷íîì Çàáàéêàëüå. Ïðîéäåíî äåâÿòíàäöàòü ïðîôèëåé â ñåâåðîâîñòî÷íîì íàïðàâëåíèè âêðåñò 
ïðîñòèðàíèÿ îñíîâíûõ ãåîëîãè÷åñêèõ ñòðóêòóð íà ðàññòîÿíèè 10 ì äðóã îò äðóãà. Ïðîôèëü ¹ 4 ðàñïîëàãàëñÿ 
íàä äàéêîé, âñêðûòîé êàíàâîé. Ýòî äàëî âîçìîæíîñòü ñðàâíèòü äàííûå ýëåêòðîòîìîãðàôèè ïî äàííîìó 
ïðîôèëþ ñ ãåîëîãè÷åñêèìè äàííûìè î ïðîõîäêå êàíàâû. Â ðåçóëüòàòå ðàáîò ïîëó÷åíû ãðàôèêè, ðàçðåçû è 
3Dìîäåëè óäåëüíîãî ýëåêòðè÷åñêîãî ñîïðîòèâëåíèÿ è ïîëÿðèçóåìîñòè. Ðàçëîìíîé çîíå íà ãåîýëåêòðè÷åñêîì 
ðàçðåçå ñîîòâåòñòâóåò ñóáâåðòèêàëüíûé ó÷àñòîê ïîâûøåííîé ïðîâîäèìîñòè (1000…2000 Îì·ì). Çäåñü 
ïðîôèëü ïî êàñàòåëüíîé ïåðåñåêàåò Ïèëüíåíñêèé øèðîòíûé ðàçëîì, è ïðèñóòñòâèå áåäíîé ñóëüôèäíîé 
ìèíåðàëèçàöèè â çîíå ðàçëîìà îòìå÷àåòñÿ ïîâûøåíèåì çàðÿæàåìîñòè (äî 40 ìñ). Çîëîòîðóäíàÿ çîíà 
âûäåëåíà íà ðàçðåçå íàêëîííîé çîíîé ïîíèæåííûõ ñîïðîòèâëåíèé (2000…3000 Îì·ì) ñ âûñîêî ïðîâîäÿùèì 
öåíòðîì (<1000 Îì·ì), ðàñïîëîæåíèå êîòîðîãî ñõîäèòñÿ ñ ðàñïîëîæåíèåì äàéêè ãèáðèäíûõ ïîðôèðîâ. 
Íà ðàçðåçå çàðÿæàåìîñòè â ýòîé îáëàñòè îòìå÷àåòñÿ ïîâûøåíèå ïàðàìåòðà Ñ äî 24 ìñ íà ôîíå 20 ìñ. 
Îáúåìíàÿ ìîäåëü äàëà âîçìîæíîñòü ëîêàëèçîâàòü ïåðñïåêòèâíûå íà çîëîòî ó÷àñòêè â ïðåäåëàõ ïëîùàäè 
èññëåäîâàíèé. Àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ, íåñìîòðÿ íà ñëîæíûå óñëîâèÿ ðåàëèçàöèè (âûñîêîå 
ñîäåðæàíèå ïî÷âåííîé âëàãè, íàëè÷èå ìíîãîëåòíåé ìåðçëîòû è äð.), ïîçâîëèë âûäåëèòü ðàçëîìíûå è 
ïðèçàëüáàíäîâûå (çîëîòîðóäíûå) çîíû 

Êëþ÷åâûå  ñëîâà:  ýëåêòðîòîìîãðàôèÿ;  ìåòîä ñîïðîòèâëåíèé;  ìåòîä âûçâàííîé ïîëÿðèçàöèè;  ãåîýëåêòðè
÷åñêèé ðàçðåç; 3Dìîäåëü; çîëîòîå îðóäåíåíèå; çàðÿæàåìîñòü; äàéêîâûé êîìïëåêñ; ìíîãîëåòíåìåðçëàÿ ïîðî
äà; ðàçëîìíàÿ çîíà

Practical experience of electrical resistivity application by the tomography of induced polarization method (IP) 
for revealing tectonic disturbances and zones of probable gold mineralization, associated with fault zones and 
a dyke complex in the platform cover of the PilnenskoyeDmitrievsky ore field in the Eastern Transbaikalia is 
presented. Nineteen profiles have been traversed in the northeastern direction across the strike of the main geo
logical structures at a distance of 10 m from each other. Profile number 4 was located above the dyke, exposed 
by the geological ditch. This made it possible to compare the data of the electro tomography on this profile with 
the geological data. As a result of the work, graphs, sections and 3Dmodels of resistivity and polarizability were 
obtained. The fracture zone on the geoelectric section corresponds to a subvertical region of increased conduc
tivity (1000…2000 Ohm). Here the profile along the tangent crosses the Pilninsky latitudinal fault, and the 
presence of poor sulphide mineralization in the fault zone is marked by an increase in the chargeability (up to 
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40 ms). The gold zone was distinguished on a section by an inclined zone of lowered resistances (2000…3000 
Ohm · m) with a highly conducting center (<1000 Ohm · m), the location of which converges with the location of 
the dyke of hybrid porphyries. At the section of chargeability in this region, the parameter C is raised to 24 msec 
on the background of 20 msec. The volumetric model made it possible to localize promising gold sites within the 
research area. Analysis of the results obtained, despite the difficult conditions of implementation (high content of 
soil moisture, the presence of permafrost, etc.), made it possible to identify faults and prisalband (gold ore) zones

Key words: electrical resistivity tomography; resistivity method; induced polarization method; geoelectric section; 3D
model, gold mineralization; chargeability; dyke complex; permafrost rock; fault zone

Ââåäåíèå. Â íàñòîÿùåå âðåìÿ îòêðû
òèå íîâûõ ìåñòîðîæäåíèé çîëîòà çíà

÷èòåëüíî ñîêðàòèëîñü. Ýòî ñâÿçàíî ñ òåì, 
÷òî áîëüøèíñòâî ìåñòîðîæäåíèé, îòêðû
òûõ â ïðîøëîì, îòíîñèëèñü ê ðîññûïíîìó 
òèïó, ò. å. çàëåãàëè íà íåáîëüøîé ãëóáèíå 
è äîñòàòî÷íî ëåãêî îáíàðóæèâàëèñü êîì
ïëåêñîì ãåîëîãè÷åñêèõ ïîèñêîâûõ ìåòîäîâ. 
Íî óæå íå ìåíåå ïîëóâåêà ãîâîðÿò î òîì, 
÷òî ðîññûïíûå ìåñòîðîæäåíèÿ ïðàêòè÷å
ñêè ïîëíîñòüþ èñòîùåíû, ðàçâåäàííûõ 
öåëèêîâûõ ïî÷òè íåò è ñåðüåçíûõ îòêðû
òèé îæèäàòü íå ñëåäóåò [3]. Çíà÷èòåëüíàÿ 
÷àñòü çîëîòà äîáûâàåòñÿ èç îñòàòî÷íîöåëè
êîâîãî è îòâàëüíîãî êîìïëåêñîâ òåõíîãåí
íûõ ðîññûïåé, â îñíîâíîì ñôîðìèðîâàí
íûõ çà ñ÷åò íåïðàâèëüíî ðàçâåäàííûõ èëè 
íå ïîëíîñòüþ ïðîñëåæåííûõ ìåñòîðîæäå
íèé. Â ñâÿçè ñ ýòèì ñòàë àêòóàëåí âîïðîñ 
î ïîèñêå ìåñòîðîæäåíèé ðóäíîãî çîëîòà. 
Îäíàêî ìåñòîðîæäåíèÿ òàêîãî òèïà èìå
þò áîëüøóþ ãëóáèíó çàëåãàíèÿ è íå îáíà
ðóæèâàþòñÿ áîëüøèíñòâîì ãåîëîãè÷åñêèõ 
ìåòîäîâ, êðîìå äîðîãîñòîÿùåãî áóðåíèÿ 
ïî ãóñòîé ñåòè, êîòîðîå òàêæå íå ãàðàíòè
ðóåò ðåçóëüòàòà. 

Îäíèì èç ñðàâíèòåëüíî íîâûõ ãåî
ôèçè÷åñêèõ ìåòîäîâ, ñ ïîìîùüþ êîòîðîãî 
ìîæíî ðåøèòü ïîñòàâëåííóþ çàäà÷ó, ÿâëÿ
åòñÿ ýëåêòðîòîìîãðàôèÿ. Êàê ìîäèôèêà
öèÿ ìåòîäà ñîïðîòèâëåíèé íà ïîñòîÿííîì 
òîêå, ýëåêòðîòîìîãðàôèÿ óíàñëåäîâàëà âñå 
ïðèíöèïèàëüíûå âîçìîæíîñòè ìåòîäà ñî
ïðîòèâëåíèé, ïîçâîëèâ â òî æå âðåìÿ ñóùå
ñòâåííî ðàñøèðèòü îáëàñòè åãî ïðèìåíå
íèÿ. Áëàãîäàðÿ ýòîìó ýëåêòðîòîìîãðàôèÿ 
ñòàíîâèòñÿ îäíèì èç âåäóùèõ ãåîôèçè÷å
ñêèõ ìåòîäîâ ïðè ðåøåíèè ïîèñêîâîðàçâå
äî÷íûõ [17; 18], ýêîëîãè÷åñêèõ [6, 9; 10; 
14; 19], èíæåíåðíîãèäðîãåîëîãè÷åñêèõ 

[11; 12; 15; 16], ãåîêðèîëîãè÷åñêèõ [1; 4; 
8], àðõåîëîãè÷åñêèõ [13] è äðóãèõ çàäà÷.

Ìåòîäû è ìåòîäîëîãèÿ èññëåäîâà
íèÿ. Ìåòîä âûçâàííîé ïîëÿðèçàöèè (ÂÏ) 
ïîêàçàë âûñîêóþ ýôôåêòèâíîñòü ïðè ïî
èñêîâîðàçâåäî÷íûõ ðàáîòàõ íà òâåðäûå 
ïîëåçíûå èñêîïàåìûå. Îí ïîçâîëÿåò âûäå
ëÿòü ïîðîäû, ñîäåðæàùèå ýëåêòðîíîïðî
âîäÿùèå ìèíåðàëû, ïðèñóòñòâèå êîòîðûõ 
ÿâëÿåòñÿ ïîèñêîâûì ïðèçíàêîì ãèäðîòåð
ìàëüíî èëè ìåòàñîìàòè÷åñêè èçìåíåííûõ 
ïîðîä, ÷àñòî âìåùàþùèõ ðóäíûå òåëà.

Ìåòîä ÂÏ îñíîâàí íà èçó÷åíèè âòî
ðè÷íûõ ýëåêòðè÷åñêèõ ïîëåé, èñòî÷íèêîì 
êîòîðûõ ÿâëÿþòñÿ ôèçèêîõèìè÷åñêèå ïðî
öåññû, âîçáóæäàåìûå â ãåîëîãè÷åñêîé ñðåäå 
ýëåêòðè÷åñêèì òîêîì. Èíòåíñèâíûå ïîëÿ ÂÏ 
ñîçäàþòñÿ íàä ñðåäàìè, ñîäåðæàùèìè ðóä
íûå (ýëåêòðîíîïðîâîäÿùèå) ìèíåðàëû.  Âî 
âðåìÿ ïðîïóñêàíèÿ òîêà íà ïîâåðõíîñòè ðóä
íûõ ìèíåðàëîâ ïðîèñõîäÿò ôèçè÷åñêèå ïðå
âðàùåíèÿ è õèìè÷åñêèå ðåàêöèè, ïðèâîäÿ
ùèå ê ïîëÿðèçàöèè ñðåäû. Ïîñëå îòêëþ÷åíèÿ 
òîêà â ñðåäå íà÷èíàåò óñòàíàâëèâàòüñÿ ðàâ
íîâåñèå, ïðîÿâëÿþùååñÿ â ñïàäå âòîðè÷íîãî 
ýëåêòðè÷åñêîãî ïîëÿ è íàëè÷èè íà ïðèåìíûõ 
ýëåêòðîäàõ ñïàäàþùåé ðàçíèöû ïîòåíöè
àëîâ ΔU

ÂÏ
. Ðàçëè÷àþò áûñòðûå è ìåäëåí

íûå ïðîöåññû ÂÏ. Ïåðâûå ïðîòåêàþò â ìè
êðîìèëëèñåêóíäíîì âðåìåííîì äèàïàçîíå, 
âòîðûå – â òå÷åíèå ñåêóíä, ÷àñîâ. Ñêîðîñòü 
ñïàäà ïåðåõîäíîé õàðàêòåðèñòèêè ÂÏ âî 
âðåìåíè îïðåäåëÿåòñÿ ýëåêòðîõèìè÷åñêèìè 
ñâîéñòâàìè ãåîëîãè÷åñêîé ñðåäû. Îíà íåñåò 
èíôîðìàöèþ î ìèíåðàëüíîì ñîñòàâå ðóäíî
ãî òåëà è çîíàëüíûõ èçìåíåíèÿõ â êîíòóðàõ 
ìåñòîðîæäåíèé. Êëàññè÷åñêèì ïàðàìåòðîì, 
õàðàêòåðèçóþùèì èíòåíñèâíîñòü ÂÏ ïî
ðîä, ÿâëÿåòñÿ ïîëÿðèçóåìîñòü (ƞ). Ñîãëàñíî 
îïðåäåëåíèþ Â. À. Êîìàðîâà, ýòî îòíîøåíèå 
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íàïðÿæåíèÿ ÂÏ, èçìåðåííîãî â ôèêñèðîâàí
íûé ìîìåíò âðåìåíè U (t) ÂÏ ê íàïðÿæåíèþ 
â êîíöå èìïóëüñà òîêà (ÏÐ U , t = Ò ).

Â êà÷åñòâå ïàðàìåòðà, õàðàêòåðèçó
þùåãî ïîëÿðèçóåìîñòü ïîðîä, èñïîëüçóþò 

çàðÿæàåìîñòü (Ñ). Îíà îòâå÷àåò ïëîùàäè 
ïîä êðèâîé U (t) ÂÏ , íîðìèðîâàííîé íà 
èíòåðâàë âðåìåíè åãî èçìåðåíèÿ [t1,t0] è 
ÏÐ U (ðèñ. 1).

Ðèñ. 1. Ãðàôèêè ïåðåõîäíûõ ïðîöåññîâ: (à) ñèëû òîêà, (á) íàïðÿæåíèÿ ñ âûäåëåííûìè ýòàïàìè (â) / 
Fig. 1. Graphs of transient processes: (a) current strength, (b) stresses with isolated stages (c)

Çàðÿæàåìîñòü ÿâëÿåòñÿ áîëåå óñòîé
÷èâûì ïàðàìåòðîì ÂÏ, ÷åì ïîëÿðèçóåìîñòü, 
ïîýòîìó îíà øèðîêî èñïîëüçóåòñÿ äëÿ àíàëèçà 
ïîëåâûõ è ýêñïåðèìåíòàëüíûõ äàííûõ [4].  

Ýëåêòðîòîìîãðàôèÿ ìåòîäàìè ñîïðî
òèâëåíèé è âûçâàííîé ïîëÿðèçàöèè ÿâ
ëÿåòñÿ îäíèì èç ñàìûõ ýôôåêòèâíûõ èí
ñòðóìåíòîâ äëÿ ïîèñêà òâåðäûõ ïîëåçíûõ 
èñêîïàåìûõ [2; 5]. Ýëåêòðîòîìîãðàôèÿ 
ìåòîäîì ÂÏ èñïîëüçîâàëàñü íàìè íà îäíîì 
èç ðóäíûõ ìåñòîðîæäåíèé Âîñòî÷íîãî Çà
áàéêàëüÿ.  

Ãåîëîãè÷åñêàÿ õàðàêòåðèñòèêà îáú
åêòà èññëåäîâàíèÿ. Ïèëüíåíñêîå ðóäíîå 
ïîëå ëîêàëèçóåòñÿ â Êàðèéñêîì ðóäíîì 
óçëå. Çîëîòîðóäíàÿ ìèíåðàëèçàöèÿ îäíî
ãî èç ó÷àñòêîâ Ïèëüíåíñêîãî ðóäíîãî ïîëÿ 
ïðèóðî÷åíà ê äàéêîâûì òåëàì ãèáðèäíûõ 
êâàðöåâûõ ïîðôèðîâ (êâàðöåâûõ äèîðèòî
âûõ ïîðôèðèòîâ). Êàê ïî ïðîñòèðàíèþ, òàê 
è ïî ïàäåíèþ äàéêè ãèáðèäíûõ êâàðöåâûõ 
ïîðôèðîâ õàðàêòåðèçóþòñÿ ïðîòÿæåííî
ñòüþ ñâûøå 1 êì, âûäåðæàííîé ìîùíîñòüþ 
(3…20 ì), íà îòäåëüíûõ ó÷àñòêàõ îíè ñî
äåðæàò íàëîæåííóþ çîëîòîðóäíóþ ìèíåðà
ëèçàöèþ, à íà äðóãèõ êîíòðîëèðóþò åå ðàç
âèòèå. Êîðåííûå ïîðîäû ïåðåêðûòû ÷åõëîì 

ðûõëûõ îòëîæåíèé ìîùíîñòüþ îò ïåðâûõ 
äî 10…15 ì è áîëåå (â äîëèíàõ ðåê) [7]. 

Èññëåäîâàíèÿ ìåòîäîì ÝÒÂÏ ïðîâå
äåíû íà ó÷àñòêå, ðàñïîëîæåííîì â þæíîé 
÷àñòè ðóäíîãî ïîëÿ. Äåâÿòíàäöàòü ïðîôè
ëåé â ñåâåðíîé ÷àñòè ó÷àñòêà ïðîõîäèëè â 
ñåâåðîâîñòî÷íîì íàïðàâëåíèè âêðåñò ïðî
ñòèðàíèÿ îñíîâíûõ ãåîëîãè÷åñêèõ ñòðóêòóð 
è ðàñïîëàãàëèñü íà ðàññòîÿíèè 10 ì äðóã îò 
äðóãà, äëèíà ïðîôèëåé ñîñòàâëÿëà 645 ì. 
Þæíàÿ ÷àñòü ó÷àñòêà èññëåäîâàíà äåâÿòüþ 
ïðîôèëÿìè äëèíîé 950 ì, ðàññòîÿíèå ìåæ
äó ïðîôèëÿìè ñîñòàâèëî 40 ì. Èçìåðåíèÿ 
âûïîëíåíû àïïàðàòóðîé Ñêàëà64, ðàçðà
áîòàííîé â ÈÍÃÃ ÑÎ ÐÀÍ è èçãîòàâëèâà
åìîé â ÎÎÎ «ÊÁ Ýëåêòðîìåòðèè». Ïðè èç
ìåðåíèÿõ ïðèìåíÿëàñü ïðÿìàÿ è âñòðå÷íàÿ 
òðåõýëåêòðîäíàÿ óñòàíîâêà.  Ïàðàìåòðû 
ÂÏ îöåíèâàëèñü âî âðåìåííîì äèàïàçîíå 
20…160 ìñ. Ðàññ÷èòûâàëàñü çàðÿæàåìîñòü 
(C) ñðåäû. Äëÿ îáðàáîòêè, èíòåðïðåòà
öèè è âèçóàëèçàöèè äàííûõ ýëåêòðîòîìî
ãðàôèè èñïîëüçîâàíû ïðîãðàììû Rippp, 
Res2Dinv, Res3Dinv è Voxler.   

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îá
ñóæäåíèå. Íà ðèñ. 2à ïîêàçàíû ãðàôèêè 
êàæóùåãîñÿ ÓÝÑ (ρ

k
) è êàæóùåéñÿ çàðÿ
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æàåìîñòè (C
k
) ïî ïðîôèëþ ¹ 4, ïåðåñåêà

þùåìó ðàçâåäî÷íóþ êàíàâó íà èíòåðâàëå 
ïðîôèëÿ 375…525 ì. Ãðàôèêè ïàðàìåòðîâ 
ïðèâåäåíû äëÿ ïðÿìîé (AMN) è âñòðå÷íîé 
(MNB) òðåõýëåêòðîäíûõ óñòàíîâîê äëÿ 
ðàçíîñà ÀÎ=30 ì. Ïðè òàêèõ ðàçíîñàõ ãëó
áèíà èññëåäîâàíèé ñîñòàâëÿåò îêîëî 10 ì. 
Íà ãðàôèêàõ êàæóùåãîñÿ ÓÝÑ «ïðÿìûìè» 
ïåðåñå÷åíèÿìè âûäåëÿþòñÿ çîíû íèçêîãî 
ÓÝÑ ¹ 1, 2. Â âûäåëåííûõ çîíàõ îòìå÷à
þòñÿ àíîìàëèè çàðÿæàåìîñòè äî 17 ìñ íà 
ôîíå 8 ìñ. Âûäåëåííûå àíîìàëüíûå ó÷àñò
êè ñâÿçàíû ñ òåêòîíè÷åñêèìè íàðóøåíèÿ
ìè è çîëîòîñóëüôèäíîé ìèíåðàëèçàöèåé, 
ò. å. ïðåäñòàâëÿþò ñîáîé ðóäíûå çîíû. Ðóä
íàÿ çîíà ¹ 2 íà ðèñ. 2à âñêðûòà êàíàâîé. 
Çäåñü óñòàíîâëåíà äàéêà ãèáðèäíûõ äèî
ðèòïîðôèðîâ, âíåäðèâøàÿñÿ ïî ðàçëîìó. 
Â çàëüáàíäàõ äàéêè ïðèñóòñòâóåò ñóëüôèä

íàÿ ìèíåðàëèçàöèÿ. Êðîìå âûäåëåííûõ ëî
êàëüíûõ àíîìàëèé, íåîáõîäèìî îòìåòèòü 
îáëàñòü ïîíèæåííîãî ÓÝÑ â íà÷àëå ïðî
ôèëÿ (50…100 ì), ñîïðîâîæäàþùóþñÿ 
ïðîòÿæåííîé àíîìàëèåé ïîëÿðèçóåìîñòè 
(50…150 ì). «Îáðàòíîå» ïåðåñå÷åíèå ãðà
ôèêîâ ïðÿìîé è âñòðå÷íîé óñòàíîâîê íà ïê 
100 ì ñâÿçàíî ñ ëèíçîé ëüäèñòûõ ìíîãîëåò
íåì¸ðçëûõ ïîðîä, îäíàêî íàëè÷èå àíîìà
ëèè ÂÏ ãîâîðèò î ïðèñóòñòâèè â ýòîé çîíå 
ñóëüôèäíîé ìèíåðàëèçàöèè. Ïîâûøåííàÿ 
ïîëÿðèçóåìîñòü ñâÿçàíà èìåííî ñ ýëåêòðî
íîïðîâîäÿùèìè ìèíåðàëàìè (ñóëüôèäà
ìè), à íå ñ ìåðçëîòîé, òàê êàê ìåðçëûå 
ïîðîäû ïîëÿðèçóþòñÿ íà ðàííèõ – ïîðÿä
êà 0,1 ìñ – âðåìåíàõ [7], à çàðÿæàåìîñòü 
ñðåäû â äàííîì ñëó÷àå îöåíèâàåòñÿ âî âðå
ìåííîì èíòåðâàëå 20…160 ìñ.

Ðèñ. 2. Ãðàôèêè êàæóùèõñÿ ÓÝÑ (r
ê
) è çàðÿæàåìîñòè (Ñ

ê
): äëÿ ïðÿìîé è âñòðå÷íîé óñòàíîâîê (à), 

ãåîýëåêòðè÷åñêèé ðàçðåç (á) è ðàçðåç ïîëÿðèçóåìîñòè (â) ïî ðåçóëüòàòàì 2Dèíâåðñèè äàííûõ 
ýëåêòðîòîìîãðàôèè (ïðÿìàÿ óñòàíîâêà AMN) / Fig. 2. Graphs of apparent UES (r

k
) and chargeability (C

K
): 

for the forward and backward devices (a), geoelectrical section (b) and polarizability cut (c) from the results 
of the 2D inversion of the data of electric tomography (direct AMN installation)

Íèæå ãðàôèêîâ ïîêàçàíû ðàçðåçû 
ÓÝÑ è çàðÿæàåìîñòè (2á; 2â), ïîñòðîåííûå 
ïî ðåçóëüòàòàì äâóìåðíîé àâòîìàòè÷åñêîé 

èíâåðñèè äàííûõ ïðÿìîé (AMN) óñòàíîâ
êè. Íà ðàçðåçå ÓÝÑ êðóòîïàäàþùèìè çî
íàìè íèçêîãî ñîïðîòèâëåíèÿ âûäåëÿþòñÿ 
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òåêòîíè÷åñêèå íàðóøåíèÿ, ïåðñïåêòèâíûå 
íà îðóäåíåíèå. Îò÷åòëèâî ïðîÿ âëÿþòñÿ 
çîíû íà ïê 150…200 è 400 ì. Âûñîêîå ÓÝÑ 
âìåùàþùåé òîëùè îáóñëîâëåíî íå òîëüêî 
ñîñòàâîì (ãðàíèòû), íî è ì¸ðçëûì ñîñòî
ÿíèåì ïîðîä. Â èíòåðâàëå 375…525 ì õî
ðîøî âèäíî, ÷òî ïðèñóòñòâèå ðàçâåäî÷íîé 
êàíàâû ïðèâåëî ê ïðîòàèâàíèþ ÌÌÏ. Ýòî 
âûðàçèëîñü â óìåíüøåíèè ÓÝÑ ñ äåñÿòêîâ 
òûñÿ÷ äî 1000…2000 Îì·ì. Â íà÷àëå ïðî
ôèëÿ â èíòåðâàëå 0…200 ì ðàçðåç õàðàê
òåðèçóåòñÿ ïîíèæåííûì ÓÝÑ, ÷òî ÿâëÿåò
ñÿ ïðèçíàêîì çîíû äðîáëåíèÿ. Íà ðàçðåçå 
çàðÿæàåìîñòè â ýòîé îáëàñòè îòìå÷àåòñÿ 
ïîâûøåíèå ïàðàìåòðà Ñ äî 24 ìñ íà ôîíå 
20 ìñ. Ìàêñèìàëüíàÿ çàðÿæàåìîñòü (äî 
40 ìñ) õàðàêòåðíà äëÿ ïîðîä íà èíòåðâàëå 

400…600 ì. Çäåñü ïðîôèëü ïî êàñàòåëüíîé 
ïåðåñåêàåò Ïèëüíåíñêèé øèðîòíûé ðàçëîì 
è ïðèñóòñòâèå áåäíîé ñóëüôèäíîé ìèíåðà
ëèçàöèè â çîíå ðàçëîìà îòìå÷àåòñÿ ïîâû
øåíèåì çàðÿæàåìîñòè.

Íà ðèñ. 3 ïîêàçàíà 3Dìîäåëü ó÷àñòêà 
èññëåäîâàíèé. Âìåùàþùèå ãðàíèòû õàðàê
òåðèçóþòñÿ î÷åíü âûñîêèì (5…100 êÎì·ì 
è áîëåå) ÓÝÑ. Ñðåäè ýòîé âûñîêîîìíîé 
òîëùè çîíàìè íèçêèõ ÓÝÑ (îò 2 êÎì·ì è 
íèæå) âûäåëÿþòñÿ çîíû äðîáëåíèÿ, ïî êî
òîðûì ïðîèñõîäèëî âíåäðåíèå ðóäîíîíîñ
íûõ ãèäðîòåðìàëüíûõ ðàñòâîðîâ. Îáúåì
íàÿ ìîäåëü äà¸ò âîçìîæíîñòü ëîêàëèçîâàòü 
ïåðñïåêòèâíûå íà çîëîòî ó÷àñòêè â ïðåäå
ëàõ ïëîùàäè èññëåäîâàíèé.

Ðèñ. 3. Îáúåìíàÿ ìîäåëü ÓÝÑ íà ó÷àñòêå èññëåäîâàíèé ïî äàííûì 3Dèíâåðñèè. Ïèëüíåíñêîå ðóäíîå 
ïîëå / Fig. 3. Volumetric model of the UES in the area of studies based on 3D inversion data. 

Pilnenskoe ore field

Çàêëþ÷åíèå. Òàêèì îáðàçîì, â ðå
çóëüòàòå èññëåäîâàíèé óñòàíîâëåíî, ÷òî ïî 
äàííûì ÝÒ ðóäíûå çîíû, ïðèóðî÷åííûå 
ê çîíàì äðîáëåíèÿ, âûäåëÿþòñÿ ëîêàëü
íûìè àíîìàëèÿìè ïîíèæåííîãî ÓÝÑ. Â 
íåêîòîðûõ ñëó÷àÿõ àíîìàëèè ÓÝÑ ñîïðî
âîæäàþòñÿ àíîìàëèÿìè çàðÿæàåìîñòè, 

âûçâàííûìè ñóëüôèäíîé ìèíåðàëèçàöèåé. 
Îáú¸ìíàÿ ìîäåëü ðàñïðåäåëåíèÿ ÓÝÑ äàåò 
âîçìîæíîñòü ïðîñëåäèòü îñîáåííîñòè ñòðîå
íèÿ ðóäíûõ çîí, îêîíòóðèòü ïåðñïåêòèâíûå 
ó÷àñòêè è ñ ó÷¸òîì äàííûõ îïðîáîâàíèÿ ðàç
âåäî÷íûõ êàíàâ îöåíèòü ïðîãíîçíûå ðåñóð
ñû ïëîùàäè èññëåäîâàíèé ïî êàòåãîðèè P

1
.
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