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Ñîçäàíà ïëîòíîñòíàÿ ìîäåëü áëîêà çåìíîé êîðû, âêëþ÷àþùàÿ ñðå-
äèííûé ìàññèâ è åãî îáðàìëåíèå. Ïëîòíîñòü âåðõíåé êîðû ñðåäèííî-
ãî ìàññèâà ïîíèæåíà îòíîñèòåëüíî ñìåæíûõ ñ çàïàäà è âîñòîêà áëî-
êîâ. Ýòî ñâÿçàíî ñ ðàñïðîñòðàíåíèåì íèçêîïëîòíûõ ïîðîä ãðàíèòîâ, 
ãíåéñîâ è ãëèíèñòî-êâàðöåâûõ ñëàíöåâ. Âíóòðè ìàññèâà õîðîøî âû-
ðàæàþòñÿ ïëîòíûå áëîêè ñ áàçèòîâûìè èíòðóçèÿìè. 
Êëþ÷åâûå ñëîâà: ïëîòíîñòü, ìîäåëü, ãëóáèííûé ðàçðåç, çåìíàÿ êîðà, 
ñðåäèííûé ìàññèâ. 
 

 
àì÷àòñêèé ñðåäèííûé ìàññèâ (ÊÑÌ) ïðåäñòàâëÿåò 
ñîáîé êðóïíûé (15 òûñ. êâ. êì) âûñòóï ìåòàìîðôè÷å-

ñêèõ îáðàçîâàíèé â þæíîé ÷àñòè Êàì÷àòñêîãî ïîëóîñòðîâà. Â 
îïóáëèêîâàííûõ ðàáîòàõ îí èçâåñòåí êàê Ñðåäèííûé Êàì÷àò-
ñêèé ìàññèâ, Ñðåäèííûé Êàì÷àòñêèé âûñòóï èëè Öåíòðàëüíî-
Êàì÷àòñêèé êðèñòàëëè÷åñêèé ìàññèâ. ßäðî ìàññèâà ñëàãàþò 
ïðîòåðîçîéñêèå (ïðîòîëèò) ìåòàìîðôè÷åñêèå ñåðèè (êîëïàêîâ-
ñêàÿ, êàì÷àòñêàÿ), âûäåëÿåìûå â íèæíèé ñòðóêòóðíûé ÿðóñ, à 
ðàñïðîñòðàíåííûå âäîëü îêðàèí ìàññèâà ïàëåîçîéñêî-ìåçî-
çîéñêèå çåëåíîñëàíöåâûå îòëîæåíèÿ õåéâàíñêîé, àíäðèàíîâ-
ñêîé, õèìêèíñêîé è êâàõîíñêîé ñâèò – âåðõíèé ñòðóêòóðíûé 
ÿðóñ (ðèñ. 1 (ñì. Ïðèëîæåíèå, ñòð. 296)). Â íèæíåì ÿðóñå âû-
äåëÿþòñÿ ñòðóêòóðû ãðàíèòî-ãíåéñîâûõ êóïîëîâ: Øàíó÷ñêîãî â 
ñåâåðíîé ÷àñòè ÊÑÌ, Õàíãàðñêîãî – â öåíòðàëüíîé, Ëóíòîñêîãî 
è Ïûìòèíñêîãî — â þæíîé [5]. Òîëùè ïðîðâàíû ìíîãî÷èñëåí-
íûìè èíòðóçèÿìè ãðàíèòîèäîâ, äèîðèòîâ, ãðàíîäèîðèòîâ, à 
òàêæå áàçèò-óëüòðàáàçèòîâûìè èíòðóçèÿìè òðåõ ðàçíîâîçðàñò-
íûõ êîìïëåêñîâ: ïàëåîçîéñêèì ìåòàãàááðîâûì (àíäðèàíîâ-
ñêèé), ìåçîçîéñêèì äóíèò-êëèíîïèðîêñåíèò-ìîíöîíèòîâûì (ëå-
âîàíäðèàíîâñêèé) è ìåë-ýîöåíîâûì ãàááðî-íîðèò-êîðòëàíäè-
òîâûì (äóêóêñêèé). Çàïàäíîå è þæíîå îáðàìëåíèå ìàññèâà 
ñëîæåíî ìåçîçîéñêèìè òåððèãåííûìè ïîðîäàìè êèõ÷èêñêîé 
ñåðèè è õîçãîíñêîé ñâèòû, âîñòî÷íîå – âóëêàíîãåííûìè èðó-
íåéñêîé è êèðãàíèêñêîé ñâèò. Íàèáîëåå ìîëîäûå îáðàçîâàíèÿ – 

Ê
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âóëêàíèòû ãîëîöåíà ñëàãàþò Õàíãàðñêèé âóëêàí â öåíòðå ìàñ-
ñèâà. Ìåäíî-íèêåëåâîå îðóäåíåíèå ãåíåòè÷åñêè ñâÿçàíî ñ äó-
êóêñêèì ìàãìàòè÷åñêèì êîìïëåêñîì. Âûäåëÿåòñÿ äâà ðóäíûõ 
ðàéîíà íà ñåâåðå (Øàíó÷ñêèé) è þãå (Äóêóêñêèé) [6]. Àíàëèç 
ãåîëîãè÷åñêèõ è ãåîôèçè÷åñêèõ ñúåìîê (ãðàâèìåòðè÷åñêèõ è 
àýðîìàãíèòíûõ) ïîçâîëèë ïðîãíîçèðîâàòü ïîòåíöèàëüíî íèêå-
ëåíîñíûé Êîëïàêîâñêèé ðàéîí â öåíòðàëüíîé ÷àñòè ìàññèâà. 

Èñõîäíûå äàííûå è ìåòîäèêà ìîäåëèðîâàíèÿ. Äëÿ 
èçó÷åíèÿ ôîðìû, âíóòðåííåãî ñòðîåíèÿ ñòðóêòóðû ÊÑÌ è 
âçàèìîîòíîøåíèé ñ îêðóæàþùåé ãåîñðåäîé áûëî ïðîâåäåíî 
ïëîòíîñòíîå ìîäåëèðîâàíèå ïî ñåòè ïðîôèëåé (ðèñ. 2) è ïî-
ñòðîåíà îáúåìíàÿ ïëîòíîñòíàÿ ìîäåëü ïî ìåòîäèêå ðàçðàáîòàííîé  

 

 

Ðèñ. 2. Ñõåìà ãåîïëîòíîñòíûõ ðàçðåçîâ ÊÑÌ. Óñëîâíûå îáîçíà÷å-
íèÿ: 1 – ëèíèè ðàçðåçîâ; 2 – êîíòóð áëîêà îáúåìíîé ãåîïëîòíîñòíîé ìîäå-
ëè; 3 – êîíòóð ÊÑÌ 
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â ÍÈÃÒÖ [2, 3, 4]. Äëÿ ñîçäàíèÿ 3D-ìàòðèöû ïëîòíîñòè áûëè 
ïðèâëå÷åíû ðåòðîñïåêòèâíûå äàííûå ãëóáèííûõ ãåîëîãî-
ãåîôèçè÷åñêèõ ðàçðåçîâ, ñîñòàâëåííûõ â ðàçíûå ãîäû ïðè ãåî-
ëîãè÷åñêîé ñúåìêå òåððèòîðèè ÊÑÌ, è äîïîëíåíû ìîäåëÿìè 
ðàçðåçîâ òàêèì îáðàçîì, ÷òîáû ïîëó÷èòü ðàâíîìåðíóþ ñåòü 
âçàèìíî-ïåðåñåêàþùèõñÿ ïðîôèëåé äëÿ âñåé ñòðóêòóðû ìàññè-
âà è áëèæàéøåãî îáðàìëåíèÿ. Â äàëüíåéøåì ýòà ìàòðèöà äåòà-
ëèçèðîâàëàñü äëÿ ðóäíûõ ðàéîíîâ äîïîëíèòåëüíûìè ðàçðåçàìè 
[3, 4]. Îáùàÿ êàðòèíà ðàñïðåäåëåíèÿ ïëîòíîñòè â ðàéîíå ÊÑÌ 
ïðåäñòàâëåíà íà ðèñ. 3 è 4 (ñì. Ïðèëîæåíèå, ñòð. 297–298). 

Ïëîòíîñòíàÿ ìîäåëü ñðåäèííîãî ìàññèâà. Ïëîòíîñòü 
ãåîñðåäû ñðåäèííîãî ìàññèâà íà 0,1–0,2 ã/ñì3 ìåíüøå ÷åì â 
ñìåæíûõ ÊÑÌ áëîêàõ çåìíîé êîðû. Îñîáåííî îò÷åòëèâî ýòî 
ïðîÿâëåíî â ñðåäíåé ÷àñòè êîðû, â èíòåðâàëå 5–20 êì íèæå 
ïîâåðõíîñòè. Íà ðèñ. 3 âèäíî ïðîãèáàíèå âíèç èçîïëîòíîñò-
íûõ ïîâåðõíîñòåé ñ ïëîòíîñòüþ 2,9–3,0 ã/ñì3 (ïëîòíîñòü áàçè-
òîâ). Â ñàìîé âåðõíåé ÷àñòè êîðû ÊÑÌ ïðåîáëàäàåò ïëîòíîñòü 
2,5–2,7 ã/ñì3, ÷òî ñîîòâåòñòâóåò ïîðîäàì îò ãðàíèòîâ äî ãíåé-
ñîâ è ãëèíèñòî-êâàðöåâûõ ñëàíöåâ. Íà èõ ôîíå õîðîøî âûðà-
æåíû ïëîòíûå áëîêè ñ áàçèòîâûìè èíòðóçèÿìè [3, 4]. Â ìîäåëè 
íàèáîëåå îáøèðíûå çîíû ïîíèæåííîé ïëîòíîñòè âûäåëÿåòñÿ â 
ðàéîíå Õàíãàðñêîãî è Ëóíòîñêîãî ãðàíèòî-ãíåéñîâûõ êóïîëîâ 
(ðèñ. 3, à). Äëÿ õàíãàðñêîé íèçêîïëîòíîé çîíû õàðàêòåðíà âî-
ðîíêîîáðàçíàÿ ôîðìà ñ «êîðíåì» óõîäÿùèì íà ãëóáèíó áîëåå 
15 êì [1], äëÿ ëóíòîñêîé ôîðìà èçîìåòðè÷åñêàÿ è ëîêàëèçîâà-
íà â îñíîâíîì â âåðõíåé ÷àñòè êîðû. 

Çàêëþ÷åíèå 
Ïëîòíîñòü âåðõíåé êîðû ñðåäèííîãî ìàññèâà ïîíèæåíà 

îòíîñèòåëüíî ñìåæíûõ ñ çàïàäà è âîñòîêà áëîêîâ, ÷òî ñâèäå-
òåëüñòâóåò î çíà÷èòåëüíîé äîëå íèçêîïëîòíûõ ïîðîä ãðàíèòî-
ãíåéñîâîãî ðÿäà. Íèçêàÿ ïëîòíîñòü ñðåäû ñðåäèííîãî ìàññèâà 
ïîçâîëÿåò âûÿâèòü âíóòðè åãî ìàññèâíûå áëîêè, ñîäåðæàùèå 
áàçèòîâûå èíòðóçèè, â òîì ÷èñëå íèêåëåíîñíîãî êîìïëåêñà. 
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DENSITY MODEL OF THE MEDIAN KAMCHATKA MASSIF 
 
Sidorov Ì.D., Candidate of Geological and Mineralogical Sciences, Leading Re-
searcher, nigtc@kscnet.ru, The Research Geotechnological Center, Far Eastern Branch 
of Russian Academy of Sciences, Russia. 
 
 

Density model of the earth crust block, which includes the median massif and its fram-
ing, was created. The density of the upper crust of the median massif is lowered relative to 
the adjacent West and East blocks. This is due to the proliferation of low-density rocks of 
granites, gneisses and clay-slates, quartz. Inside the massif dense blocks with mafic intrusions 
are well expressed. 

Key words: density, model, deep sections, crust, median massif. 



 87 

REFERENCES 

1. Sidorov M.D. Komp'juternye tehnologii i izuchenie morfologii granitognejsovyh ku-
polov pri GDP-200 (Computer technology and the study of the morphology granitogrese 
domes with GDP-200). V sb. MPR RF. Komp'juternoe obespechenie rabot po sozdaniju go-
sudarstvennoj geologicheskoj karty Rossijskoj federacii. Nauchnoe izdanie. Novocherkassk, 
1998. pp. 146–147. 

2. Sidorov M.D., Novakov R.M. Plotnostnaja model' zony sochlenenija Kamchatskoj i 
Aleutskoj ostrovnyh dug (Density model of conjunction zone of Kamchatka and Aleutian is-
land arcs. Regional Geology and Metallogeny) // Regional'naja geologija i metallogenija. 
2014. No 58. pp. 59–65. 

3. Sidorov M.D. Plotnostnoe modelirovanie magmaticheskih struktur v Kolpakovskom 
perspektivnom nikelenosnom rajone (sredinnyj massiv, Kamchatka) (Density modeling of 
magmatic structures in Kolpakov perspective nickeliferous region (Median Massif, Kam-
chatka)) // 2015. Tihookeanskaja geologija. Tom.34. No 3. pp. 31–41. 

4. Sidorov M.D.,.Taskin V.V,.Veshnjakov N.A. Plotnostnye neodnorodnosti v verhnej 
kore Shanuchskogo rudnogo rajona i problema vyjavlenija nevskrytyh nikelenosnyh intruzij 
(sredinnyj massiv, Kamchatka) (Density irregularities in upper crust of Shanuch ore district 
and the problem of detecting unopened nickel intrusion (median massif, Kamchatka)) // Re-
gional'naja geologija i metallogenija No 65/2016, pp. 104–115. 

5. Sljadnev B.I., Shapovalenko V.N., Krikun N.F, Poletaeva A.A., Rotman V.K., Si-
dorenko V.I., Sidorov E.G., Surikov S.N., Hasanov Sh.G. Gosudarstvennaja geologicheskaja 
karta Rossijskoj federacii. Masshtab 1:1 000 000 (tret'e pokolenie) (State geological map of 
Russian Federation. Scale 1:1 000 000 (third generation)). List N-57 Petropavlovsk-
Kamchatskij. Objasnitel'naja zapiska. SPb.: Izd-vo SPb kartfabriki VSEGEI, 2007. 206 p. 

6. Truhin Ju.P., Stepanov V.A.Sidorov M.D. Kamchatskaja nikelenosnaja provincija 
(Nickel the province of Kamchatka) // DAN, T. 418. No 6. 2008. pp. 802–805.   

 

 




