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Â Çèìíåáåðåæíîì àëìàçîíîñíîì ðàéîíå ïîçäíåäåâîíñêèå êèìáåðëèòîâûå òðóáêè Àðõàíãåëüñêàÿ, Ïèî-
íåðñêàÿ, èìåíè Ãðèáà, êàê è ðÿä äðóãèõ òðóáîê, îáëàäàþò ïîëíûìè ðàçðåçàìè êðàòåðíûõ òóôîãåííî-òåððè-
ãåííûõ îòëîæåíèé, ìîùíîñòü êîòîðûõ ñîñòàâëÿåò 120—127 ì. Äëÿ òðóáêè Àðõàíãåëüñêàÿ õàðàêòåðíû îñòàòêè
ýðîçèîííîãî ðàñòðóáà, êîòîðûé áûë äåíóäèðîâàí íà ýòàïå ðåãèîíàëüíîé ýðîçèè — äî ñðåäíåãî êàðáîíà. Íà
îñíîâå ñèñòåìàòè÷åñêîé äîêóìåíòàöèè ñòåíîê îïûòíî-ïðîìûøëåííîãî êàðüåðà òðóáêè Àðõàíãåëüñêàÿ àâòî-
ðàìè ïðîèçâåä¸í ðàñ÷¸ò ïåðâîíà÷àëüíîé âûñîòû ðàñòðóáà (92 ì). Îí áàçèðóåòñÿ íà ðàâåíñòâå îáú¸ìà âìåùà-
þùèõ ïîðîä, ýðîäèðîâàííûõ â ïðåäåëàõ êîëüöåâîãî ðàñòðóáà, è îáú¸ìà òåððèãåííîãî ìàòåðèàëà, ñîäåðæàùå-
ãîñÿ â êðàòåðíûõ îòëîæåíèÿõ. Äëÿ òðóáêè Àðõàíãåëüñêàÿ ðåêîíñòðóèðîâàíû ïîñëåäîâàòåëüíîñòü è êèíåìà-
òèêà ôîðìèðîâàíèÿ êðàòåðíûõ îòëîæåíèé. Âûäåëåíî ÷åòûðå ôàçû ðàçâèòèÿ ìààð-êðàòåðà, íàñòóïèâøèå ïî-
ñëå èíúåêöèè êèìáåðëèòîâîé ìàãìû è ïèðîêëàñòèêè â æåðëî âóëêàíà äî âûõîäà íà ïàëåîïîâåðõíîñòü: 1) íà-
êîïëåíèå ïà÷êè ïåñ÷àíèêîâ ìîùíîñòüþ 27 ì çà ñ÷¸ò ýðîçèè âåíäñêîãî öîêîëÿ â êîëüöåâîì ðàñòðóáå âûñîòîé
50 ì ñ ïðîñåäàíèåì ïîäîøâû êðàòåðà àìïëèòóäîé 77 ì; 2) íàêîïëåíèå ïà÷êè òóôîòåððèãåííûõ îòëîæåíèé
ìîùíîñòüþ 67 ì; ïà÷êà ôîðìèðîâàëàñü â óñëîâèÿõ ïîâòîðíîé âóëêàíè÷åñêîé àêòèâíîñòè è òåôðîâîãî êîëü-
öåâîãî âàëà ñ ñóììàðíîé àìïëèòóäîé ïðîñåäàíèÿ 169 ì; 3) òåððèãåííàÿ ñåäèìåíòàöèÿ ñ îáùåé àìïëèòóäîé
ïðîñåäàíèÿ 219 ì; 4) ðåãèîíàëüíàÿ ýðîçèÿ â ïåðèîä îò ïîçäíåãî äåâîíà äî ðàííåãî êàðáîíà è ïåðåêðûòèå
òðóáêè îòëîæåíèÿìè ñðåäíåãî êàðáîíà è ÷åòâåðòè÷íîé ñèñòåìû. Ãëóáèíà ðåãèîíàëüíîé ýðîçèè ïðàêòè÷åñêè
ñîâïàäàåò ñ ðàñ÷¸òíîé âûñîòîé ýðîäèðîâàííîãî ðàñòðóáà, ðàâíîé 92 ì. Äëÿ òðóáîê Ïèîíåðñêàÿ è èìåíè Ãðè-
áà ðàñ÷¸òíàÿ âûñîòà ýðîçèîííîãî ðàñòðóáà ñîñòàâëÿåò ñîîòâåòñòâåííî 92 è 103 ì. Äëÿ íàêîïëåíèÿ êðàòåðíûõ
îòëîæåíèé òðåáîâàëîñü ïðîñåäàíèå èõ ïîäîøâû àìïëèòóäîé 212—223 ì. Â ôàçû ðåçêîãî ïðîñåäàíèÿ îáðóøå-
íèå ñòåíîê æåðëà ïðèâîäèò ê îáðàçîâàíèþ êðóïíîãëûáîâûõ îòëîæåíèé è «ðèôîâ». Ïîñëå çàâåðøåíèÿ ãðàâè-
òàöèîííîé ýðîçèè ìààð-êðàòåð ïåðåõîäèò â ðåæèì ïëîñêîñòíîãî ðàçìûâà ñ íàêîïëåíèåì òîíêîîáëîìî÷íûõ
è õåìîãåííûõ îçåðíûõ îñàäêîâ. Ïðè÷èíàìè ïðîñåäàíèÿ ìîãëè áûòü îòòîê äåãàçèðîâàííîé ìàãìû âíèç ïî
æåðëó, âûáðîñ èç æåðëà ïèðîêëàñòèêè è óïëîòíåíèå òóôîîñàäî÷íîãî ìàòåðèàëà â êðàòåðå.
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The Late Devonian kimberlite pipes Arkhangelskaya, Pionerskaya, named after Grib, as well as a number of other
pipes, have full sections of crater tufogenic and terrigenous deposits in the Zimneberezhny diamondiferous region, the
thickness of which is 120—127 m. The remains of the erosion bell, which was denuded at the stage of regional erosion
in the Middle Carboniferous, are characteristic of the Arkhangelskaya pipe. Based on the systematic documentation of
the walls of the pilot industrial pit of the Arkhangelskaya pipe, the authors have calculated the initial height of the bell
(92 m). The calculation is based on the equality of the volume of host rocks eroded within the annular bell and the vol-
ume of terrigenous material contained in the crater deposits. The sequence and kinematics of the formation of crater
deposits were reconstructed for the Arkhangelskaya pipe. Four phases of the development of the maar (explosion)
crater were identified, which occurred after the injection of kimberlite magma and pyroclastics into the volcano’s vent
before reaching the paleosurface: 1 — accumulation of sandstones, 27 m thick, due to erosion of the Vendian socle in
a 50-meter-long annular bell with subsidence of the base of the crater with an amplitude of 77 m; 2 — the accumula-
tion of tufogenic and terrigenous deposits with a thickness of 67 m, it was formed under conditions of repeated volcanic
activity and a tephra annular shaft with a total subsidence amplitude of 169 m; 3 – terrigenous sedimentation with a to-
tal subsidence amplitude of 219 m; 4 – regional erosion in the period from the Late Devonian to the Early Carbonifer-
ous and the blocking of the pipe by deposits of Middle Carboniferous and Quaternary system. The depth of regional
erosion practically coincides with the estimated height of the eroded bell, equal to 92 m. For the Pionerskaya and Grib
pipes, the estimated heights of the erosion bell are 92 and 103 m, respectively. The subsidence of their bases with am-
plitude of 212—223 m was required to accumulate crater deposits. During the phases of sharp subsidence the collapse
of the walls of the crater leads to the formation of coarse deposits and «reefs». After the completion of gravitational ero-
sion, the maar crater switches to the planar erosion mode with the accumulation of fine clastic and chemogenic lake
sediments. The causes of subsidence could be the outflow of degassed magma down the crater, ejection of pyroclastic,
and compaction of tuff-sedimentary material in the crater.

K e y w o r d s: kimberlite; Arkhangelskaya pipe; crater deposits; erosion funnel.

Â 2004—2014 ãã. àâòîðû èçó÷àëè ãåîëîãè÷åñêîå
ñòðîåíèå Çèìíåáåðåæíîãî àëìàçîíîñíîãî ðàéîíà
è ñèñòåìàòè÷åñêè äîêóìåíòèðîâàëè ñòåíêè îïûò-
íî-ïðîìûøëåííîãî êàðüåðà òðóáêè Àðõàíãåëüñêàÿ.
Ñäåëàííûå íàáëþäåíèÿ ïîçâîëèëè ñîñòàâèòü ïðåä-
ñòàâëåíèå î ôîðìèðîâàíèè è ïîñëåäóþùåé ýðîçèè
êðàòåðíîé ÷àñòè äàííîé òðóáêè. Â ñòàòüå ïðèâåäåíà
êîëè÷åñòâåííàÿ îöåíêà îáú¸ìîâ è àìïëèòóä êðàòåð-
íîãî ïðîñåäàíèÿ, îñàäêîíàêîïëåíèÿ è ýðîçèîííûõ
ïðîöåññîâ ïî òðóáêå Àðõàíãåëüñêàÿ, âûïîëíåííàÿ
íà îñíîâå îðèãèíàëüíûõ ãåîìåòðè÷åñêèõ ïîñòðîå-
íèé. Òàêèå ðåêîíñòðóêöèè ìîãóò áûòü ïîëåçíûìè
äëÿ ïîíèìàíèÿ ïðîèñõîæäåíèÿ áëèæíèõ è äàëüíèõ
àëìàçíûõ ðîññûïåé, â ïîèñêàõ è ðàçâåäêå êîðåí-
íûõ ìåñòîðîæäåíèé àëìàçîâ [6, 7, 9, 10].

Êèìáåðëèòû òðóáêè Àðõàíãåëüñêàÿ, êàê è âñå
äðóãèå êèìáåðëèòîâûå òåëà Çèìíåáåðåæíîãî ðàéî-
íà, ïðîðûâàþò òåððèãåííûå ïîðîäû ïàäóíñêîé
ñâèòû âåðõíåãî âåíäà—íèæíåãî êåìáðèÿ è ïåðå-
êðûòû ãîðèçîíòàëüíî çàëåãàþùåé òåððèãåííî-êàð-
áîíàòíîé òîëùåé êàðáîíà—ïåðìè è ðûõëûìè ÷åò-
âåðòè÷íûìè îòëîæåíèÿìè. Ðàäèîëîãè÷åñêèå äàòè-
ðîâêè â èíòåðâàëå 375—380 (±2) ìëí. ëåò óêà-
çûâàþò íà ïîçäíåäåâîíñêèé âîçðàñò êèìáåðëèòîâ
[3—5]. Ïîñëåäóþùàÿ ðåãèîíàëüíàÿ ýðîçèÿ òðóáîê
çàâåðøèëàñü äî èõ çàõîðîíåíèÿ ïåñêàìè è äîëîìè-
òàìè óðçóãñêîé ñâèòû ñðåäíåãî êàðáîíà.

Âàæíîé çàäà÷åé ÿâëÿåòñÿ îïðåäåëåíèå óðîâíÿ
äðåâíåãî ýðîçèîííîãî ñðåçà êèìáåðëèòîâûõ òðó-

áîê, êîòîðûé ìîæíî îöåíèòü ïî ðåçóëüòàòàì äå-
òàëüíûõ íàáëþäåíèé â êàðüåðå ïî òðóáêå Àðõàí-
ãåëüñêàÿ.

Ñòðîåíèå êðàòåðà òðóáêè Àðõàíãåëüñêàÿ èëëþ-
ñòðèðóåò ñõåìàòè÷åñêèé ðàçðåç, ïîñòðîåííûé ïî
äàííûì äåòàëüíîé ðàçâåäêè è íàáëþäåíèÿì â
êàðüåðå (ðèñ. 1). Âìåùàþùàÿ òîëùà âåíäà ïðåä-
ñòàâëåíà ìåëêîîáëîìî÷íûìè êðàñíîöâåòíûìè ïî-
ðîäàìè çîëîòèöêîé ïîäñâèòû. Â å¸ ðàçðåçå âûäåëÿ-
þòñÿ ïÿòü ðèòìîïà÷åê (zl1—zl5). Îñîáåííîñòüþ òîë-
ùè ÿâëÿåòñÿ êîíòðàñòíîå ïåðåñëàèâàíèå ïëàñòîâ
ïðî÷íûõ ïîðîä (ïåñ÷àíèêîâ è àëåâðîëèòîâ ñ êàðáî-
íàòíûì öåìåíòîì) è ñëàáî ñöåìåíòèðîâàííûõ
êâàðöåâûõ ïåñêîâ è ïëàñòè÷íûõ ãëèí. Âìåùàþùèå
ïîðîäû ïîñëóæèëè èñòî÷íèêîì òåððèãåííîãî ìà-
òåðèàëà â êðàòåðíûõ îòëîæåíèÿõ. Ïðî÷íûå è ïëàñ-
òè÷íûå ïîðîäû ñîäåðæàòñÿ â ýòèõ îòëîæåíèÿõ â
âèäå êðóïíûõ îáëîìêîâ, à ðûõëûå ïåñêè ñòàëè èñ-
òî÷íèêîì ç¸ðåí îáëîìî÷íîãî êâàðöà. Ìíåíèå î êñå-
íîãåííîì òåððèãåííîì èñòî÷íèêå êâàðöà â êðàòåð-
íûõ îòëîæåíèÿõ âûðàæåíî ðàçíûìè àâòîðàìè [5, 8].

Êðàòåðíûå îòëîæåíèÿ çàëåãàþò íà àâòîëèòîâîé
êèìáåðëèòîâîé áðåê÷èè. Â ðàçðåçå êðàòåðà âûäå-
ëÿþòñÿ òðè ïà÷êè. Íèæíÿÿ ïà÷êà ñðåäíåé ìîùíî-
ñòüþ 27 ì ïðåäñòàâëåíà êâàðöåâûìè ïåñ÷àíèêàìè ñ
ïðèìåñüþ êèìáåðëèòîâîãî ìàòåðèàëà â îáú¸ìå íå
áîëåå 1%.

Ñðåäíÿÿ ïà÷êà ìîùíîñòüþ 67 ì ñëîæåíà òóôà-
ìè, òóôôèòàìè è òóôîïåñ÷àíèêàìè. Äîëÿ òóôîâî-
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