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Óòî÷íåíà äîñòîâåðíîñòü âûâîäîâ ãåîëîãîâ, ñîçäàâøèõ íà òåððèòîðèè Ñòðåëüöîâñêîãî ðóäíîãî ïîëÿ 
(ÑÐÏ) ÞãîÂîñòî÷íîãî Çàáàéêàëüÿ êðóïíåéøóþ óðàíîâîðóäíóþ áàçó ñòðàíû, î ïðèíàäëåæíîñòè ïðî
ñòðàíñòâåííî îáîñîáëåííîé ôîñôàòíîé ìèíåðàëèçàöèè è ìîùíîãî ïðîìûøëåííîãî îðóäåíåíèÿ ê åäè
íîìó çàêëþ÷èòåëüíîìó ýòàïó ïîçäíåìåçîçîéñêîé òåêòîíîìàãìàòè÷åñêîé àêòèâèçàöèè. Àêòóàëüíîñòü èñ
ñëåäîâàíèÿ çàêëþ÷àåòñÿ â íåîáõîäèìîñòè èçó÷åíèÿ ãåîëîãè÷åñêèõ ìàòåðèàëîâ ïî ÑÐÏ è ïðèëåãàþùåãî 
ê íåìó ðàéîíà äëÿ îöåíêè ïåðñïåêòèâ âîâëå÷åíèÿ â ýêñïëóàòàöèþ ôîñôàòíîé ìèíåðàëèçàöèè, ðàçâèòîé 
íà ôëàíãàõ óðàíîâûõ ìåñòîðîæäåíèé, îñâàèâàåìûõ ïî ãîñóäàðñòâåííîé ïðîãðàììå ÒÎÐ. Îáúåêòîì èñ
ñëåäîâàíèÿ ÿâëÿþòñÿ «ñëåïûå» Àðãóíñêîå è Æåðëîâîå ìåñòîðîæäåíèÿ è èõ çàïàäíûå ôëàíãè íà ïîâåðõ
íîñòè; ïðåäìåòîì – ôîñôàòíàÿ ìèíåðàëèçàöèÿ, ðàçâèòàÿ â áëîêå òåððèãåííîêàðáîíàòíûõ ïîðîä. Öåëü 
èññëåäîâàíèé – óòî÷íèòü âðåìÿ è îñîáåííîñòè ôîðìèðîâàíèÿ ôîñôàòîâ. Çàäà÷à – îöåíèòü ïðîìûøëåí
íóþ çíà÷èìîñòü ôîñôàòíîãî îðóäåíåíèÿ äëÿ ïðèíÿòèÿ ðåøåíèÿ î öåëåñîîáðàçíîñòè äîïîëíèòåëüíîãî 
èçó÷åíèÿ ýòîãî äåôèöèòíîãî ñûðüÿ. Ìåòîäîëîãèÿ èññëåäîâàíèÿ áàçèðóåòñÿ íà èíòåðïðåòàöèè ãåîëîãè
÷åñêèõ ôàêòîâ, ïðèâåä¸ííûõ â ëèòåðàòóðíûõ è ôîíäîâûõ ìàòåðèàëàõ, èñïîëüçîâàíèè ïîíÿòèé, òåðìè
íîâ, ñîçäàíèè ãèïîòåç è èõ ñëåäñòâèé, íåïðîòèâîðå÷èâîñòü ñîïîñòàâëåíèÿ êîòîðûõ ñ óñòàíîâëåííûìè 
ôàêòàìè îïðåäåëÿåò îòíîñèòåëüíî âûñîêóþ äîñòîâåðíîñòü ãåîëîãè÷åñêèõ ðåçóëüòàòîâ. Èñïîëüçîâàíû 
îïèñàòåëüíûé ìåòîä, ó÷èòûâàþùèé ñèñòåìó âçàèìîñâÿçàííûõ íåïðîòèâîðå÷èâûõ ïîëîæåíèé, è ìåòîä 
òåîðåòè÷åñêîãî ìîäåëèðîâàíèÿ, êîòîðûé ïîäíèìàåò íà áîëåå âûñîêèé íàó÷íûé óðîâåíü ñòðàòåãè÷åñêèå 
öåëè ïîçíàíèÿ ïðèðîäû. Ðåçóëüòàòû èññëåäîâàíèé ïðèâåäåíû â òð¸õ ñòàòüÿõ (÷àñòÿõ). Âî âòîðîé ÷àñòè 
ïðèâåäåíà õàðàêòåðèñòèêà óðàíìîëèáäåíîâûõ ìåñòîðîæäåíèé, ôîñôàòîâ ðåãèîíà è ÑÐÏ, Òàëàíñêîãî 
ïðîÿâëåíèÿ àïàòèòîâ. Óñòàíîâëåíî, ÷òî Òàëàíñêîå ïðîÿâëåíèå, íåñìîòðÿ íà îãðàíè÷åííûé îáú¸ì ïðåä
ïîëàãàåìûõ çàïàñîâ, èìååò èñêëþ÷èòåëüíî áëàãîïðèÿòíûå óñëîâèÿ ýêîíîìè÷åñêîé öåëåñîîáðàçíîñòè 
èçó÷åíèÿ è, âîçìîæíî, ïðîìûøëåííîãî îñâîåíèÿ. Ôîñôàòíàÿ ìèíåðàëèçàöèÿ îòíîñèòñÿ ê êîìïëåêñó äî
êåìáðèéñêèõ ìåòàìîðôè÷åñêèõ ïîðîä. Àïàòèòêàðáîíàòíûé è àïàòèòñèëèêàòíûé ïîäòèïû ôîñôàòíîé 
ñîðáöèîííîáèîãåííîé ìåòàëëîíîñíîé ôîðìàöèè ñî÷åòàþò ïåðñïåêòèâíûå âòîðîé è òðåòèé ïî çíà÷èìî
ñòè ïðîìûøëåííûå òèïû ìåñòîðîæäåíèé àïàòèòà. Ðåêîìåíäîâàíî âûïîëíèòü ãåîëîãîðàçâåäî÷íûå ðàáîòû 
îöåíî÷íîé ñòàäèè íà ïëîùàäè 20 ãà, îáðàòèâ îñîáîå âíèìàíèå íà ðàçðàáîòêó òåõíîëîãèè ïåðåðàáîòêè ìè
íåðàëüíîãî ñûðüÿ, è àïðîáèðîâàòü ýëåêòðîòåðìè÷åñêèé ñïîñîá ïîëó÷åíèÿ ýôôåêòèâíûõ ïëàâëåíûõ ôîñ
ôàòîìàãíèåâûõ óäîáðåíèé, èñïîëüçîâàííûé â ïðîåêòå Ñåëèãäàðñêîãî ãîðíîõèìè÷åñêîãî êîìïëåêñà

Êëþ÷åâûå ñëîâà: ôîñôàòû; Àðãóíñêîå ìåñòîðîæäåíèå óðàíà; ðèôåéñêèå ôîñôîðèòû; ìàãìàòè÷åñêèå àïàòèòû; Òà
ëàíñêîå ïðîÿâëåíèå; Ñòðåëüöîâñêîå ðóäíîå ïîëå; ÞãîÂîñòî÷íîå Çàáàéêàëüå; óðàíîâîðóäíàÿ áàçà ñòðàíû; ôîñ
ôàòíàÿ ìèíåðàëèçàöèÿ, ïðîìûøëåííûé òèï ìåñòîðîæäåíèé



Earth sciences                                                                        Bulletin of ZabGU. 2021. Vol. 27. No. 3

43

The reliability of the conclusions of geologists who created the largest uranium ore base in the country on the 
territory of the Streltsovsky ore field (SRP) in SouthEastern Transbaikalia, about the spatially isolated phos
phate mineralization and powerful industrial mineralization belonging to a single final stage of Late Mesozoic 
tectonomagmatitic activation, is clarified. The relevance of the research is the need to study the geological ma
terials on the PSA and the surrounding area to assess the prospects for involving in the exploitation of phosphate 
mineralization developed on the flanks of uranium deposits developed under the state program of the TOP. 
The object of study is the “blind” Argun and Zherlovoe deposits and their western flanks on the surface, and the 
subject is the phosphate mineralization developed in the block of terrigenouscarbonate rocks. The purpose 
of the research is to clarify the time and features of the phosphates’ formation, and the task is to assess the in
dustrial significance of phosphate mineralization to make a decision on the feasibility of additional study of this 
scarce raw material. The methodology of scientific research is based on the interpretation of geological facts 
given in the literature and stock materials, use of concepts, terms, creation of hypotheses and their consequenc
es, consistency of the comparison of which with the established facts determines the relatively high reliability of 
geological results. The author has used a descriptive method that takes into account a system of interrelated 
consistent positions, and a method of theoretical modeling, which raises the strategic goals of nature cognition 
to a higher scientific level. The results of the research are presented in three articles (parts). The second part 
describes the characteristics of uraniummolybdenum deposits, phosphates of the region and PSA, and the 
Talan manifestation of apatites. It is established that the Talan manifestation, despite the limited volume of the 
estimated reserves, has extremely favourable conditions for the economic feasibility of its study and, possibly, 
industrial development. Phosphate mineralization belongs to the complex of Precambrian metamorphic rocks. 
Apatitecarbonate and apatitesilicate subtypes of the phosphate sorptionbiogenic metalliferous formation 
combine the promising second and third most important industrial types of apatite deposits. It is recommended 
to perform geological exploration of the estimated stage on an area of 20 hectares, paying special attention to 
the development of technology for processing mineral raw materials and to test the electrothermal method for 
producing effective fused phosphatemagnesium fertilizers used in the project of the Seligdar mining and Chem
ical Complex

Key words: phosphates; Argun uranium deposit; Riphean phosphorites; igneous apatites; Talan manifestation; Streltsovskoye 
ore field; SouthEastern Transbaikalia; uranium ore base of the country; phosphate mineralization, industrial type of deposits

Ââåäåíèå. Â ïåðâîé ÷àñòè ñòàòüè èçëîæå
íû ñâåäåíèÿ î ñòðóêòóðíîãåîëîãè÷åñêîé 

ïîçèöèè ðåãèîíà, ðóäíîãî ïîëÿ, îñîáåííîñòè 
ãåîëîãè÷åñêîãî ñòðîåíèÿ Çàïàäíîãî òåêòî
íè÷åñêîãî áëîêà ÑÐÏ, à òàêæå Àðãóíñêîãî è 
Æåðëîâîãî óðàíîâûõ ìåñòîðîæäåíèé. Óñòà
íîâëåíî, ÷òî ôîñôàòíàÿ ìèíåðàëèçàöèÿ 
ÿâëÿåòñÿ ïðîäóêòîì ìåòàìîðôè÷åñêèõ 
ïðåîáðàçîâàíèé ðèôåéñêèõ ôîñôîðèòîâ 
è ìàãìàòè÷åñêèõ àïàòèòîâ, ñâÿçàííûõ ñî 
ñðåäíåðèôåéñêèì óìåðåííî ùåëî÷íûì ïå
ðèäîòèòãàááðîãàááðîäèîðèòîâûì êîìïëåê
ñîì. Ôîñôàòíàÿ ìèíåðàëèçàöèÿ ñòàðøå 
ïîçäíåìåçîçîéñêîãî óðàíîâîãî è äðóãèõ âè
äîâ ïðîìûøëåííîãî îðóäåíåíèÿ ìèíèìóì íà 
1 ìëðä ëåò 1.

Ãåíåòè÷åñêèå îñîáåííîñòè ïðîìûø
ëåííîãî îðóäåíåíèÿ ÑÐÏ øèðîêî îñâåùåíû 
â ñïåöèàëüíîé ëèòåðàòóðå [1; 6‒14; 24; 26]. 
Íàó÷íûé è áîëüøîé ïðàêòè÷åñêèé èíòåðåñ 
ïðåäñòàâëÿþò «íåòðàäèöèîííàÿ» äëÿ ðóäíî
ãî ïîëÿ àïàòèòîâàÿ è ôðàíêîëèòîâàÿ ìèíåðà
ëèçàöèÿ Òàëàèíñêîãî ïðîÿâëåíèÿ.

Óðàíìîëèáäåíîâûå ìåñòîðîæäåíèÿ. 
Àðãóíñêîå ìåñòîðîæäåíèå ðàñïîëîæåíî â 
áëîêå ìåòàìîðôè÷åñêèõ áèòóìèíîçíûõ äî
ëîìèòîâ è òåððèãåííûõ ïîðîä íàäàðîâñêîé 
ñâèòû, ïðîðâàííûõ ñóáâóëêàíè÷åñêèìè èí
òðóçèâàìè ãðàíîñèåíèòîâ, ñèåíèòîäèîðèòîâ 
è ãðàíèòïîðôèðîâ (ðèñ. 1). Îíè ïðîðâàíû è 
ãàááðîèäàìè ñòðåëüöîâñêîãî êîìïëåêñà, è 
ïîçäíåìåçîçîéñêèìè äàéêàìè ñèåíèòïîð
ôèðîâ è ðèîëèòîâ. Â ðóäîâìåùàþùèõ ïîðîäàõ 
øèðîêî ïðîÿâëåíû ïîñòãðàíèòèçàöèîííûå 
âûñîêîñðåäíåòåìïåðàòóðíûå èçìåíåíèÿ è 
ïîñòâóëêàíè÷åñêèå ðóäîíîñíûå íèçêîòåì
ïåðàòóðíûå ìèíåðàëüíûå êîìïëåêñû. Â èç
âåñòíÿêàõ, àìôèáîëèòàõ è ñëàíöàõ íàêàïëè
âàþòñÿ ãðàíàò, èëüìåíèò, ìàãíåòèòìàðòèò, 
ýïèäîò, õëîðèò, ïîâûøåííûå ñîäåðæàíèÿ 
îëîâà, âîëüôðàìà, ëèòèÿ, ñêàíäèÿ, âàíàäèÿ, 
õðîìà, íèêåëÿ è êîáàëüòà.

Àðãóíñêîå è Æåðëîâîå ìåñòîðîæäåíèÿ 
ïðåäñòàâëåíû íèçêîòåìïåðàòóðíûì ãèäðî
òåðìàëüíûì îðóäåíåíèåì ìîëèáäåíóðà
íîâîé ôîðìàöèè [11]. Ïðîìûøëåííîìó ðó

1Ïàâëåíêî Þ. Â.  Íàó÷íûå è ìåòîäîëîãè÷åñêèå ïðèíöèïû èçó÷åíèÿ íåäð: ìîíîãðàôèÿ. – ×èòà: ÇàáÃÓ, 2020. – 186 ñ.
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äîîáðàçîâàíèþ ïðåäøåñòâîâàëè ïðîöåññû 
êðåìíåùåëî÷íîãî ìåòàñîìàòîçà, ñîïðî
âîæäàåìûå îáðàçîâàíèåì êâàðöìèêðî
êëèíàëüáèòîâûõ ìåòàñîìàòèòîâ, ñêàðíîè
äîâ, è ïðîöåññû êèñëîòíîãî âûùåëà÷èâàíèÿ, 
îáåñïå÷èâøèå èíòåíñèâíóþ ãðåéçåíèçàöèþ 
ïîðîä. Ðóäîîáðàçóþùèå ïðîöåññû ïðîèñõî
äèëè ïîñëå çàâåðøåíèÿ âóëêàíèçìà è ïîëíîé 
êîíñîëèäàöèè âóëêàíè÷åñêèõ ïîðîä ïðè ñìå

øèâàíèè þâèíèëüíûõ ìåòàëëîíîñíûõ ôëþ
èäîâ è ïîâåðõíîñòíûõ ðàñòâîðîâ íà ãëóáèíå 
1800…2500 ì îò óðîâíÿ ñîâðåìåííîãî ñðåçà. 
Êàðáîíàòíûå ðóäîíîñíûå ðàñòâîðû òåìïå
ðàòóðû 280…230 ºÑ ñîäåðæàëè âûñîêèå êîí
öåíòðàöèè êàëèÿ, íàòðèÿ, ë¸ãêèõ óãëåâîäîðî
äîâ (ìåòàíà, ýòàíà è ïð.), îêèñè óãëåðîäà, à 
íèçêèå – õëîðà [22; 23].

Ðèñ. 1. Ãåîëîãè÷åñêèé ðàçðåç Àðãóíñêîãî ìåñòîðîæäåíèÿ ïî ðàçâåäî÷íîé ëèíèè 101 [6]: 1 – ðûõëûå 
îòëîæåíèÿ; 2 – áàçàëüòû (íèæíèé ïîêðîâ); 3 – êîíãëîìåðàòû; 4 – ïîçäíåïàëåîçîéñêèå 

ìåòàñîìàòè÷åñêèå ãðàíèòû; 5 – äîëîìèòèçèðîâàííûå èçâåñòíÿêè; 6 – îðòîàìôèáîëèòû; 7 – áèîòèò
àìôèáîëîâûå ãíåéñû; 8 – òåêòîíè÷åñêèå øâû è èõ íîìåðà: à – êðóòîïàäàþùèå; á – ïîëîãèå; 

9 – ìîëèáäåíóðàíîâûå ðóäíûå òåëà: à – ðÿäîâûå è áîãàòûå ðóäû; á – óáîãèå ðóäû / Fig. 1. Geological 
section of the Argun deposit according to exploratory: lines 101 [6]: 1 – loose deposits; 2 – basalts (lower 

cover); 3 – conglomerates; 4 – late paleozoic metasomatic granites; 5 – dolomitic limestones; 
6 – orthoamphibolites; 7 – biotiteamphibol gneisses, 8 – tectonic seams and their numbers: a – steeply 

falling; b – gentle; 9 – molybdenumuranium ore bodies: a – ordinary and rich ores, b – wretched ores

  9

  6  5   7 8 43 2  1
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Äîëîìèòèçèðîâàííûå èçâåñòíÿêè, õè
ìè÷åñêè êîíòðàñòíûå ñ ãðàíèòàìè, èãðàëè 
ðîëü ãåîõèìè÷åñêèõ áàðüåðîâ íà ïóòè ôèëü
òðàöèè ðóäîíîñíûõ ðàñòâîðîâ, ñïîñîá
ñòâîâàëè îñàæäåíèþ ðóäíûõ êîìïîíåíòîâ. 
Øòîêâåðêîâûå è æèëîîáðàçíûå ðóäíûå òå
ëà ïðîñòðàíñòâåííî âçàèìîñâÿçàíû ìåæäó 
ñîáîé. Ïåðâûå ÷àùå ïðèóðî÷åíû ê êðóòîïà
äàþùèì ðàçðûâíûì òðåùèíàì, îïåðÿþùèì 
îñíîâíûå òåêòîíè÷åñêèå øâû. Ìîùíîñòü 
çàëåæåé 20…70 ì, ïðîòÿæ¸ííîñòü äîñòèãàåò 
300 ì, âûñîòà 50…200 ì. Ñïëîøíîñòü îðóäå
íåíèÿ çàâèñèò îò ïëîòíîñòè ìèíåðàëèçîâàí
íûõ òðåùèí; íåðåäêî îðóäåíåëûå èíòåðâàëû 
ìîùíîñòüþ 2…30 ì ïåðåìåæàþòñÿ ñ áåçðóä
íûìè ìîùíîñòüþ äî 3 ì. Óñòàíîâëåíî 10 øòî
êâåðêîïîäîáíûõ ðóäíûõ çàëåæåé, èç êîòîðûõ 
îäíà âêëþ÷àåò 63 % çàïàñîâ óðàíà [7].

Ïðîöåññ íèçêîòåìïåðàòóðíîé ìèíåðà
ëèçàöèè ïðîòåêàë â øåñòü ñòàäèé: 1 – àðãèë
ëèçàöèè; 2 – êðèïòîêâàðöñèäåðèòñóëüôèä
íóþ; 3 – àëüáèòáðàííåðèòîâóþ (1ÿ ðóäíàÿ 
ñòàäèÿ); 4 – êâàðöìîëèáäåíèòêîôôèíèòíà
ñòóðàíîâóþ (2ÿ ðóäíàÿ ñòàäèÿ – ãëàâíàÿ); 5 – 
êâàðöìîëèáäåíèòôëþîðèòîâóþ (3ÿ ðóä
íàÿ ñòàäèÿ); 6 – êâàðöôëþîðèòêàëüöèòîâóþ 
(ïîñòðóäíàÿ). Íà òåððèòîðèè âîñòî÷íîãî 
áëîêà êàëüäåðû âî âíóòðåííåé çîíå îðåîëîâ 
àðãèëëèçàöèè ãèäðîñëþäèçèðîâàííûõ ãðà
íèòîâ óâåëè÷èâàåòñÿ ñîäåðæàíèå Mo, Pb, Zn, 
Ag, Cu è ïðîèñõîäèò ïåðåðàñïðåäåëåíèå Âå, 
U, Ti, Sn, Mn. Çà ïðåäåëàìè Ñòðåëüöîâñêîãî 
ðóäíîãî ïîëÿ â ãðåéçåíèçèðîâàííûõ ãðàíèòàõ 
êîíöåíòðèðóþòñÿ Sn, W, Tl, P, Li, Y, Yb è íåçíà
÷èòåëüíîå êîëè÷åñòâî óðàíà (3…10 êëàðêîâ). 
Ïðè íàëîæåíèè íà ãðåéçåíèçàöèþ íèçêîòåì
ïåðàòóðíûõ õëîðèòìîíòîðèëëîíèòîâûõ èç
ìåíåíèé ïðèâíîñÿòñÿ Pb, Mo, Cs. 

Â îðóäåíåëûõ äîëîìèòàõ â ïîâûøåí
íûõ êëàðêàõ îòìå÷àþòñÿ Mo, Sb, Tl (áîëåå 
100 êëàðêîâ); Pb, Zn, Ag, Cu (áîëåå 10 êëàð
êîâ). Êîððåëÿöèîííûì àíàëèçîì âûäåëÿþò
ñÿ ñëåäóþùèå ãåîõèìè÷åñêèå àññîöèàöèè: 
USbPbMo (äëÿ ìîëèáäåíóðàíîâûõ ìå
ñòîðîæäåíèé ÑÐÏ) è ZrYbLiBeYSr, CuAg
ZnPbSn, SbZn, AgZr, ñâÿçàííûå ñ ðàííèìè 
ãðåéçåíîâûì è ãèäðîòåðìàëüíûì ïîëèìå
òàëëè÷åñêèì ýòàïàìè ìèíåðàëîîáðàçîâàíèÿ. 
Äëÿ Àðãóíñêîãî ìåñòîðîæäåíèÿ õàðàêòåð
íà ãåîõèìè÷åñêàÿ àññîöèàöèÿ: SnThRbLi, 
îïðåäåëÿþùàÿ ïðîöåññ ãðåéçåíèçàöèè, íà 
êîòîðûé íàëîæåíà óðàíîâàÿ ìèíåðàëèçàöèÿ.

Íà ìåñòîðîæäåíèÿõ âûäåëåíî äâà îñ
íîâíûõ òåõíîëîãè÷åñêèõ òèïà ðóä – àëþìî

ñèëèêàòíûé (â ãðàíèòàõ, êðèñòàëëè÷åñêèõ 
ñëàíöàõ è êèñëûõ âóëêàíèòàõ) è êàðáîíàòíûé 
(â äîëîìèòèçèðîâàííûõ èçâåñòíÿêàõ). Ïî âå
ùåñòâåííîìó ñîñòàâó ðóäû ïîçðàçäåëÿþò
ñÿ íà ñîáñòâåííî óðàíîâûå, ìîëèáäåíîâûå 
(ðåäêî – ôëþîðèòìîëèáäåíîâûå) è êîì
ïëåêñíûå ìîëèáäåíóðàíîâûå. Îñîáåííî
ñòüþ êàðáîíàòíûõ è ñèëèêàòíûõ ðóä ÿâëÿåòñÿ 
ïðåîáëàäàíèå íàñòóðàíà â áîãàòûõ ðóäàõ è 
êîôôèíèòà – â áåäíûõ ðóäàõ.

Ñîñòàâ ýëåìåíòîâñïóòíèêîâ óðàíîâûõ 
ðóä – Pb, Zn, As, Sb, Cu, Ag, ñàìîðîäíîå ñå
ðåáðî. Äëÿ óðàíîâûõ ðóä, ëîêàëèçîâàííûõ â 
äîëîìèòàõ è ñèåíèòïîðôèðàõ, õàðàêòåðíî 
ïîâûøåííîå ñîäåðæàíèå Mo, Sb, Tl. Îñíîâ
íûå çàïàñû ðóä ñîñðåäîòî÷åíû â îêâàðöî
âàííûõ èçâåñòíÿêàõ. Íà ìåñòîðîæäåíèè, çà
ëåãàþùåì íà ãëóáèíå 170…1100 ì, âûäåëåíû 
äåñÿòêè æèëîîáðàçíûõ è øòîêâåðêîïîäîá
íûõ ðóäíûõ çàëåæåé ñ ñîäåðæàíèåì óðàíà 
0,05…1,4 %, ñðåäíåå – 0,215 %. Âûäåëÿþòñÿ 
ñàìîñòîÿòåëüíûå ìîëèáäåíîâîðóäíûå æèëû 
ìîùíîñòüþ 1,5…4,7 ì ñ ñîäåðæàíèåì ìî
ëèáäåíà äî 2,2 %. Çàïàñû óðàíà êàòåãîðèè 
Ñ

1
 ñîñòàâëÿþò 27957 ò, êàòåãîðèè Ñ

2
 – 9481 ò, 

çàáàëàíñîâûå – 4865 ò [3].
Ôîñôàòû ðåãèîíà è ÑÐÏ. Â ÞãîÂîñòî÷

íîì Çàáàéêàëüå ôîñôàòíàÿ ìèíåðàëèçàöèÿ 
ïðåäñòàâëåíà âîñåìüþ ïðîÿâëåíèÿìè è äâó
ìÿ ïóíêòàìè ìèíåðàëèçàöèè ôîñôîðèòîâ, à 
òàêæå äâóìÿ ïðîÿâëåíèÿìè àïàòèòà. Âñå îíè 
ïðèóðî÷åíû ê òåððèãåííîêàðáîíàòíûì òîë
ùàì äîêåìáðèÿ è êåìáðèÿ [3].

Â êðàéíåé þãîâîñòî÷íîé ÷àñòè ðåãèîíà 
íà Äûðáûëêåéñêîì ïðîÿâëåíèè ñðåäè äîëî
ìèòîâ îäíîèì¸ííîé ñâèòû äàóðñêîé ñåðèè 
âåðõíåãî ðèôåÿ âûäåëÿåòñÿ ãîðèçîíò ãëèíè
ñòîêðåìíèñòûõ, àëåâðîïåëèòîâûõ è àëåâðè
òîâûõ ïîðîä ïðîòÿæ¸ííîñòüþ íå ìåíåå 17 êì 
ñ 2…3 ïëàñòàìè ìèêðîëèíçîâèäíîñëîéêî
âûõ ôîñôîðèòîâ è ôîñôàòîíîñíûõ ïîðîä, 
ñîäåðæàùèõ 3…14,1 % ïÿòèîêèñè ôîñôîðà 
ïðè ìîùíîñòè 0,8…10 ì. Êîíöåíòðàöèÿ P

2
O

5
 

äîñòèãàåò 27 %. Ìàñøòàáû ïðîÿâëåíèÿ îöå
íåíû â 3 ìëí ò ðóäû. Äðóãèå ïðîÿâëåíèÿ ôîñ
ôîðèòîâ â ýòîé ñåðèè ïîðîä ïðåäñòàâëåíû 
æåëâàêîâûìè ñòÿæåíèÿìè ôîñôàòíîãî âå
ùåñòâà ðàçìåðîì äî 20 ñì â ïðîñëîÿõ àëåâ
ðîëèòîâ. Êîëè÷åñòâî æåëâàêîâ èçìåíÿåòñÿ 
îò åäèíè÷íûõ äî äåñÿòè íà 1 ì 2. Ñîäåðæàíèå 
P

2
O

5
 – 4…18 %.
Ãåîðãèåâñêîå ïðîÿâëåíèå ôîñôîðèòîâ 

âáëèçè Íåð÷èíñêîãî Çàâîäà ïðèóðî÷åíî ê 
êåìáðèéñêîé áûñòðèíñêîé ñâèòå, ïðåäñòàâ
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ëåííîé ïðîñëîÿìè èçâåñòíÿêîâ, äîëîìèòîâ è 
ïîðîä ñìåøàííîãî óãëèñòîêðåìíèñòîêàðáî
íàòíîãëèíèñòîãî ñîñòàâà ïðîòÿæ¸ííîñòüþ äî 
8 êì. Ôîñôàòîíîñíûìè ÿâëÿþòñÿ ò¸ìíûå èç
âåñòíÿêè è ñìåøàííûå ïîðîäû. Óñòàíîâëåíî 
÷åòûðå ïëàñòà êðåìíèñòûõ, êðåìíèñòîãëè
íèñòûõ ïîðîä ñ ïðîñëîÿìè (1…15 ñì) ïåëëåò
íûõ êðåìíèñòûõ è êàðáîíàòíûõ ôîñôîðè
òîâ. Ñîäåðæàíèå P

2
O

5
 äîñòèãàåò 29…34 %, 

à â ðóäîíîñíûõ çàëåæàõ – 5,4…9,89 % ïðè 
ìîùíîñòè 0,5…2 ì. Ôîñôàòû ïðåäñòàâëå
íû ôðàíêîëèòîì è äåðíèòîì. Ïåðñïåêòè
âû ïðîÿâëåíèÿ îöåíåíû â 2,2 ìëí ò ðóäû 
(130 òûñ. ò P

2
O

5
).

Ïðîÿâëåíèå àïàòèòà Öèêåéñêîå ïðèóðî
÷åíî ê ãðàôèòèçèðîâàííûì ñëàíöàì äàóð
ñêîé ñåðèè ðèôåÿ. Ïðè ñòâîëîâîé ìîùíîñòè 
ðóäíûõ ïåðåñå÷åíèé 30…70 ì ñîäåðæàíèå 
P

2
O

5
 äîñòèãàåò 4 %.
Òàëàíñêîå ïðîÿâëåíèå â êàðòîòåêå ôîí

äà ãåîëîãè÷åñêîé èíôîðìàöèè íå çíà÷èò
ñÿ. Ñâåäåíèÿ î í¸ì îïóáëèêîâàíû â ðàáîòàõ 
Ë. Ï. Èùóêîâîé [6‒8] è ïðèâåäåíû â ïðîèç
âîäñòâåííûõ îò÷¸òàõ àâòîðñêèõ êîëëåêòèâîâ 
ïîä ðóêîâîäñòâîì Å. À. Ìèòðîôîíîâà (Ñî
ñíîâñêîå ÏÃÎ), âûïîëíÿâøèõ ïîèñêîâîîöå
íî÷íûå ðàáîòû è äîèçó÷åíèå ïëîùàäè ÑÐÏ â 
ìàñøòàáå 1:50 000 â 1989‒1995 ãã. [15;16].

Òàëàíñêîå ïðîÿâëåíèå àïàòèòîâ ðàñïî
ëîæåíî íà âåðõíåì ýòàæå çàïàäíûõ ôëàí
ãîâ ñêðûòûõ â íåäðàõ Àðãóíñêîãî è ÷àñòè÷íî 
Æåðëîâîãî ìåñòîðîæäåíèé, ïðèóðî÷åíî ê 
îòíîñèòåëüíî ïîëîãîçàëåãàþùåé ñâîäîâîé 
(çàìêîâîé) ÷àñòè ñåâåðíîãî êðûëà ñóáøè
ðîòíîé àíòèêëèíàëüíîé ñêëàäêè (60…80 º), 
ÿäðî è þæíîå êðûëî êîòîðîé çàìåùåíû 
ïîçäíåïàëåîçîéñêèìè ãðàíèòîèäàìè, ïðå
âðàù¸ííûìè ïðîöåññàìè êðåìíåùåëî÷íîãî 
ìåòàñîìàòîçà â ìåòàñîìàòèòû ñ êñåíîëèòà
ìè íåçàìåù¸ííûõ ïîðîä (ðèñ. 2). Ñåâåðíîå 
êðûëî ñêëàäêè ñëîæåíî ìðàìîðèçîâàííû
ìè, äîëîìèòèçèðîâàííûìè èçâåñòíÿêàìè, 
ïðîðâàííûìè ïîñëîéíîé èíòðóçèåé àìôè
áîëèòèçèðîâàííûõ ãàááðîèäîâ ìîùíîñòüþ 
200…400 ì. Ìåòàèçâåñòíÿêè ìîùíîñòüþ 
200…300 ì çàëåãàþò íà ìèëàíîêðàòîâûõ ïîë
íîêðèñòàëëè÷åñêèõ êâàðöïëàãèîêëàçáèî
òèòîâûõ, êâàðöïëàãèîêëàçàìôèáîëîâûõ 
ãíåéñàõ è ñëàíöàõ, ìåòààëåâðîëèòàõ, ìåòà
àëåâðîïåñ÷àíèêàõ, ñîäåðæàùèõ àíäàëóçèò, 
ñèëëèìàíèò, êîðäèåðèò, è ïåðåêðûâàþòñÿ àì
ôèáîëèòàìè è ïîêðîâîì áàçàëüòîâ, êîòîðûå 
ñëóæèëè ýêðàíîì íà ïóòè äâèæåíèÿ ãèäðî
òåðìàëüíûõ ðàñòâîðîâ. Òàêîé ðàçðåç ñîçäàë 

âåñüìà áëàãîïðèÿòíûå ãèäðîäèíàìè÷åñêèå 
è ôèçèêîõèìè÷åñêèå óñëîâèÿ, ñïîñîáñòî
âàâøèå èíòåíñèâíîìó ðóäîîòëîæåíèþ è ïå
ðåðàñïðåäåëåíèþ ìèíåðàëüíûõ êîìïëåêñîâ. 
Ýòîò êñåíîëèò ôóíäàìåíòà äóãîîáðàçíîé 
ôîðìû âûòÿíóò â ñóáøèðîòíîñåâåðîçàïàä
íîì íàïðàâëåíèè íà 1,5 êì.

Ïðîÿâëåíèå îáíàðóæåíî íà ôëàíãå 
Æåðëîâîãî ìåñòîðîæäåíèÿ ïðè îöåíêå ñ 
ïîâåðõíîñòè çàáàëàíñîâîãî óðàíîâîãî ïðî
ÿâëåíèÿ Ìèðàæ (ñêâàæèíà 6638). Óðàíîâîå 
îðóäåíåíèå ïðèóðî÷åíî ê çîíå òðåùèíîâà
òîñòè, áðåê÷èðîâàíèÿ, ãèäðîñëþäèçàöèè ñ 
êðèïòîêâàðöåì è ïèðèòîì, ðàçâèòîé â äî
ëîìèòèçèðîâàííûõ èçâåñòíÿêàõ, êðèñòàëëè
÷åñêèõ ñëàíöàõ è ãðàíèòàõ. Ìîùíîñòü çîíû, 
ðàñïîëîæåííîé â 40…200 ì îò ïîâåðõíîñòè, 
ñîñòàâëÿåò 60…80 ì, ïî ïàäåíèþ îíà ïðî
ñëåæåíà íà 250…300 ì. Ìîùíîñòü ðóäíûõ 
èíòåðâàëîâ 0,9…9,3 ì, ñîäåðæàíèå óðàíà 
0,054…0,242 %. Ðóäû êðèïòîêâàðöíàñòóðà
íîâûå ïðîæèëêîâîâêðàïëåííûå.

Øèðèíà çîíû ôîñôîðñîäåðæàùèõ 
ïîðîä Òàëàíñêîãî ïðîÿâëåíèÿ ñîñòàâ
ëÿåò 40…100 ì, ñîäåðæàíèå ôîñôîðà – 
0,5…13,2 %. Ïîëîãîçàëåãàþùàÿ øòîêâåðêî
ïîäîáíàÿ ôîñôàòîíîñíàÿ çàëåæü íàõîäèòñÿ 
íà ãëóáèíàõ 4,0…130 ì îò ïîâåðõíîñòè. Ìè
íåðàëèçàöèÿ, ïðåäñòàâëåííàÿ ôòîðàïàòè
òîì, èíîãäà ôðàíêîëèòîì, îòìå÷àåòñÿ è â 
óðàíîâîðóäíûõ çàëåæàõ Àðãóíñêîãî ìåñòî
ðîæäåíèÿ. Â ïîâûøåííûõ êîëè÷åñòâàõ îíà 
ðàçâèòà â âèäå òîíêîé (0,2…0,3 ìì) âêðà
ïëåííîñòè â êâàðöå, îêâàðöîâàííûõ êðèñòàë
ëè÷åñêèõ ñëàíöàõ è èçâåñòíÿêàõ, ñîïðîâî
æäàåòñÿ ìåòàñîìàòè÷åñêèìè âûäåëåíèÿìè 
ôëþîðèòà, ñåðèöèòà è ñóëüôèäîâ, à òàêæå 
âòîðè÷íûìè ìèíåðàëàìè óðàíà è ìîëèáäå
íà. Ôîñôàòû îòìå÷àþòñÿ è íà áëèæàéøèõ 
ôëàíãàõ óðàíìîëèáäåíîâûõ ðóäíûõ òåë, ãäå 
ôòîðàïàòèò ñîäåðæèò òîí÷àéøèå ïðèìåñè 
íàñòóðàíà è êîôôèíèòà; íàñòóðàí ïðè ýòîì 
êîððîäèðóåò ç¸ðíà ôòîðàïàòèòà.

Ïåðâîíà÷àëüíóþ îöåíêó ïðîÿâëåíèå 
ïîëó÷èëî ïî ðåçóëüòàòàì ïðîãíîçíîïîèñêî
âûõ ðàáîòàõ Ñîñíîâñêîãî ÏÃÎ [15] è ïðè ãå
îëîãè÷åñêîì äîèçó÷åíèè ïëîùàäè ìàñøòàáà 
1:50 000. Ýòèìè ðàáîòàìè þãîçàïàäíåå øàõò 
¹ 19 è 20, ïðîéäåííûõ äëÿ ðàçâåäêè Àðãóí
ñêîãî ìåñòîðîæäåíèÿ, îêîíòóðåíà ïëîùàäü 
îêîëî 19 ãà (770×250 ì) ðàçâèòèÿ ïðåèìóùå
ñòâåííî äîëîìèòèçèðîâàííûõ êàðáîíàòíûõ 
ïîðîä, ñîäåðæàùèõ 1 % è áîëåå ïÿòèîêèñè 
ôîñôîðà (ðèñ. 2).
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Ðèñ. 2. Òàëàíñêîå ïðîÿâëåíèå àïàòèòà. Ïëàí ãåîëîãîðàçâåäî÷íûõ âûðàáîòîê (ñêâàæèí è 
êàíàâ) [16] / Fig. 2. Talan manifestation of apatite. Exploration workings (wells and ditches) plan [16]

Â øåñòè ðàçâåäî÷íûõ ïðîôèëÿõ, ðàçáè
òûõ ÷åðåç 50…150 ì (ðë 108 – 113+50), ïðîé
äåíû 31 ñêâàæèíà è òðè êàíàâû. Â 20 ñêâàæè
íàõ è êàíàâàõ ñïåêòðàëüíûì è õèìè÷åñêèì 
àíàëèçàìè (ñîîòíîøåíèå îêîëî 30/70 %) 
óñòàíîâëåíà ìàêñèìàëüíàÿ ìîùíîñòü ïî
ðîä ñ ñîäåðæàíèåì ïåíòîêñèäà ôîñôîðà 
1 %, ðàâíàÿ 68,5 ì (ñêâàæèíà 7940). Ìàêñè
ìàëüíîå ñîäåðæàíèå ôîñôîðíîãî àíãèäðè
òà â 11,10 % ñîîòâåòñòâóåò ìîùíîñòè 11,3 ì 
(ñêâàæèíà 7945), ìàêñèìàëüíàÿ ãëóáèíà ìè
íåðàëèçàöèè (165 ì) óñòàíîâëåíà ó ñåâåð
íîé ãðàíèöû ïðîÿâëåíèÿ (ñêâàæèíîé 7165). 
Ïðè îöåíêå ïðîÿâëåíèÿ Ìèðàæ â èíòåðâàëå 
69,2…126,8 ì (ñêâàæèíà 6638) âñêðûòà îò
íîñèòåëüíî áîãàòàÿ çàëåæü ôîñôàòîíîñíûõ 
êàðáîíàòíûõ ïîðîä, ñîâïàäàþùàÿ ñ êîíòó
ðîì áåäíûõ çàáàëàíñîâûõ óðàíîâûõ ðóä, ÷òî 
îòðàæåíî â òàáëèöå. Ìîùíîñòü ìèíåðàëèçî
âàííîé çîíû â äâóõ êàíàâàõ 5…58 ì, ñîäåð
æàíèå P

2
O

5
 4,4…10,3 % (õèìàíàëèç). Â ôîñ

ôàòíûõ èíòåðâàëàõ ñïåêòðàëüíûì àíàëèçîì 
óñòàíîâëåíû ïîâûøåííûå ñîäåðæàíèÿ êàä
ìèÿ, ñóðüìû, êîáàëüòà, ëàíòàíà, öèðêîíèÿ, 
áåðèëëèÿ, óðàíà, ìîëèáäåíà. Ãåîõèìè÷åñêèé 
îðåîë ôîñôîðà îõâàòûâàåò âåñü êñåíîëèò 
äîëîìèòîâ.

Ôîñôîðñîäåðæàùèå ïîðîäû ïðîñëåæå
íû ïî ïðîñòèðàíèþ íà 500 ì, ïî ïàäåíèþ – íà 

270 ì. Ïðè ñðåäíåé ìîùíîñòè çàëåæè 42,8 ì, 
ñðåäíåì ñîäåðæàíèè P

2
O

5  
6,14 % è ðàñ÷¸ò

íîì êîýôôèöèåíòå ðóäîíîñíîñòè 0,8 ïðî
ãíîçíûå ðåñóðñû P

2
O

5
 êàòåãîðèè Ð

1
 îöåíåíû 

â 825 òûñ. ò. Ïðèìå÷àòåëüíî, ÷òî ñðåäíåå 
ñîäåðæàíèå ïîëåçíîãî êîìïîíåíòà ïðîÿâ
ëåíèÿ âïîëíå ñîïîñòàâèìî ñ àíàëîãè÷íûìè 
ïîêàçàòåëÿìè òàêèõ êðóïíûõ ðîññèéñêèõ ìå
ñòîðîæäåíèé, êàê Îøóðêîâî (3,8 % P2O5), 
Ñåëèãäàð (6,7 %) è äàæå õèáèíñêîãî ãèãàíòà 
(7,5…17,2 %) [18].

Ïîñêîëüêó èç 31 ãåîëîãîðàçâåäî÷íîé 
âûðàáîòêè ôîñôîðíàÿ ìèíåðàëèçàöèÿ (1 % 
è âûøå) îòìå÷åíà ëèøü â 23 (74 % ñëó÷àåâ), 
à áîðòîâîå ñîäåðæàíèå ïîëåçíîãî êîìïî
íåíòà â áóäóùåì, âåðîÿòíî, ïîâûñèòñÿ äî 
3 %, ìîðôîëîãèÿ ðóäíûõ òåë ïðîÿâëåíèÿ ñó
ùåñòâåííî óñëîæíèòñÿ. Ìèíåðàëèçîâàííûå 
ïîðîäû, âîçìîæíî, çàëåãàþò â âèäå ïîëîãèõ 
ëèíç, êðóïíûõ ãí¸çä, íåïðàâèëüíûõ áëîêîâ, 
ïëàñòîâ, ïåðâè÷íûå ôîðìû çàëåãàíèÿ êîòî
ðûõ íàðóøåíû òåêòîíè÷åñêèìè ðàçðûâàìè è 
ïðîöåññàìè ìåòàìîðôèçìà. Ïî ñëîæíîñòè 
ãåîëîãè÷åñêîãî ñòðîåíèÿ äàííûé ìèíåðàëü
íûé îáúåêò ìîæåò îòíîñèòüñÿ ê òðåòüåé ãðóï
ïå, ÷òî ïðèâåä¸ò ê ñîêðàùåíèþ êîëè÷åñòâà 
ïðîãíîçèðóåìûõ çàïàñîâ P

2
O

5
 ïðèìåðíî äî 

500 000 ò.
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Ôîñôàòîíîñíîñòü ãåîëîãîðàçâåäî÷íûõ âûðàáîòîê / Phosphate bearing of geological exploration workings

Ðàçâåäî÷íàÿ 
ëèíèÿ /

Exploration 
line

Íîìåð 
âûðàáîòêè /
Generation 

number

Èíòåðâàë
ãëóáèíû, ì /

Depth interval, m

Ìîùíîñòü, ì /Power, m Ñîäåðæàíèå 
P

2
O

5
, % /

Contents
P

2
O

5
, %

áåçðóäíàÿ /
barren

ðóäíàÿ /
ore

108

Ñêâ. 7953
Borehole 7953 19,059,5  40,5 8,02

Ñêâ. 7991
Borehole 7991 10,0 66,8  56,8 1,00

108+50

Ê1605
Ditch 1605

  10,0 7,03
  58,0 5,21

Ñêâ. 7960
Borehole 7960

16,9 35,0  18,1 3,43
47,157,2  10,1 1,56

Ñêâ. 9647
Borehole 9647 29,058,3  29,3 4,40

Ñêâ. 7945
Borehole 7945

38,049,3  11,3 11,10
65,088,0  23,0 10,30

Ñêâ. 9648
Borehole 9648

33,148,1  15,0 2,38
56,093,0  37,0 4,32

Ñêâ. 7959
Borehole 7959

12,018,5  6,5 3,14
26,049,0  23,0 6,50

109

Ñêâ.6648
Borehole 6648    

Ñêâ. 7952
Borehole 7952 41,073,2  32,2 2,80

Ñêâ.7463
Borehole 7463 43,0100,0  57,0 > 1,00

Ñêâ. 6638
Borehole 6638

43,869,2  25,4 1,00
69,2126,8  57,6 10,26

Ñêâ.7940
Borehole 7940 50,0118,5  68,5 1,00

Ñêâ. 6642
Borehole 6642 60,0126,5  66,5 1,00

Ñêâ. 6653
Borehole 6653 117,0133,0  16,0 1,00

110

Ñêâ.7459
Borehole 7459 20,045,0  25,0 3,005,00

Ñêâ.7465
Borehole 7465 135,0165,0  30,0 > 1,00

\111

Ê1672
Ditch 1672   30,0 7.34

Ñêâ. 7948
Borehole 7948

10,816,7  5,9 5,90
33,535,5  2,0 1,55
50,555,5  5,0 1,36

Ñêâ. 7950 Borehole 
7950

16,019,0  3,0 4,31
40,849,0  8,2 2,70

112 Ñêâ.7961
Borehole 7961

28,044,6  16,6 > 1,00
44,667,0 28,4  
67,0 72,4  5,4 > 1,00
72,493,5 21,1  
93,5 96,2  2,7 > 1,00

113+50 Ñêâ. 7963
Borehole 7963 77,078,5  1,5 0,80

«Íåðåíòàáåëüíûå» ðåçóëüòàòû èçâëå÷å
íèÿ ôîñôîðà, ïîëó÷åííûå â ÖÍÈË Ïðèàðãóí
ñêîãî ÏÏÃÕÎ ïî îäíîé ïðîáå ìàññîé 110 êã, 

ïîäíèìàþò ðåøåíèå âîïðîñà òåõíîëîãèèè 
îáîãàùåíèÿ èëè ïåðåðàáîòêè òàëàíñêèõ àïà
òèòîâ äî ñòðàòåãè÷åñêè âàæíîãî.
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Çàêëþ÷åíèå. 
1. Òàëàíñêîå ïðîÿâëåíèå, íåñìîòðÿ íà 

îãðàíè÷åííûé îáú¸ì ïðåäïîëàãàåìûõ çàïà
ñîâ, èìååò èñêëþ÷èòåëüíî áëàãîïðèÿòíûå 
óñëîâèÿ ýêîíîìè÷åñêîé öåëåñîîáðàçíîñòè 
èçó÷åíèÿ è, âîçìîæíî, ïðîìûøëåííîãî îñâî
åíèÿ, âêëþ÷àÿ ãîðíîãåîëîãè÷åñêèå óñëîâèÿ 
ýêñïëóàòàöèè, êîëè÷åñòâî è êà÷åñòâî ìèíå
ðàëüíîãî ñûðüÿ, ãåîãðàôîýêîíîìè÷åñêîå 
ïîëîæåíèå. Îñòà¸òñÿ íåðåø¸ííûì âîïðîñ 
òåõíîëîãèè îáîãàùåíèÿ èëè ïåðåðàáîòêè 
ìèíåðàëüíîãî ñûðüÿ. Ïðîÿâëåíèå íàõîäèòñÿ 
íà òåððèòîðèè äåéñòâóþùåãî êðóïíîãî ãîð
íîõèìè÷åñêîãî ïðåäïðèÿòèÿ, ïðåäñòàâëÿåò 
èíòåðåñ êàê âîçìîæíàÿ äîïîëíèòåëüíàÿ áàçà 
ïðîèçâîäñòâà äåôèöèòíîé ïðîäóêöèè ñåëü
ñêîõîçÿéñòâåííîãî íàçíà÷åíèÿ.

2. Ôîñôàòíàÿ ìèíåðàëèçàöèÿ îòíîñèòñÿ 
ê êîìïëåêñó äîêåìáðèéñêèõ ìåòàìîðôè÷å
ñêèõ ïîðîä, ðàçâèòîìó â ÞãîÇàïàäíîì Ïðè
áàéêàëüå, íà Àëäàíå, â Êèòàå, ÊÍÄÐ, Òàíçàíèè 
è äðóãèõ ðåãèîíàõ ìèðà [4; 5; 27‒29]. Ôðàí
êîëèò ïðåäñòàâëÿåò ìåòàìîðôè÷åñêè ïðåîá
ðàçîâàííûå ñðåäíåðèôåéñêèå ôîñôîðèòû 
[25], à ôòîðàïàòèò – ìàãìàòè÷åñêèå àïàòèòû, 
ñâÿçàííûå ñî ñðåäíåðèôåéñêèì óìåðåííî 
ùåëî÷íûì ïåðèäîòèòãàááðîãàááðîäèîðè
òîâûì êîìïëåêñîì, ïðèìåðîì êîòîðîãî ÿâ
ëÿåòñÿ êðóïíîå Ñåëèãäàðñêîå ìåñòîðîæäå
íèå ßêóòèè [2].

3. Àïàòèòêàðáîíàòíûé è àïàòèòñè
ëèêàòíûé ïîäòèïû ôîñôàòíîé ñîðáöèîí
íîáèîãåííîé ìåòàëëîíîñíîé ôîðìàöèè ïðî
ÿâëåíèÿ [21] ñî÷åòàþò ïåðñïåêòèâíûå âòîðîé 
è òðåòèé ïî çíà÷èìîñòè ïðîìûøëåííûå òèïû 
ìåñòîðîæäåíèé àïàòèòà [4; 5]. Ñîäåðæàíèå 
ïÿòèîêèñè ôîñôîðà âî ìíîãèõ ìåñòîðîæäå
íèÿõ ýòèõ òèïîâ â ñðåäíåì ñîñòàâëÿåò 5…7 %, 
äîñòèãàÿ â ðÿäå ñëó÷àåâ 20 % è áîëåå, õàðàê
òåðíà íàñûùåííîñòü ïîðîä êðåìíåç¸ìîì, 
Mg, Ca, ïðåîáëàäàíèåì Na íàä K, îáîãàù¸í
íîñòü CO

2
 è F [13; 19].

Ðåêîìåíäàöèè. 
1. Íà ïëîùàäè 20 ãà, âêëþ÷àþùåé Òàëàí

ñêîå ïðîÿâëåíèå ôîñôàòîâ, âûïîëíèòü ãåî
ëîãîðàçâåäî÷íûå ðàáîòû îöåíî÷íîé ñòàäèè, 
îáðàòèâ îñîáîå âíèìàíèå íà ðàçðàáîòêó òåõ
íîëîãèè ïåðåðàáîòêè ìèíåðàëüíîãî ñûðüÿ.

2. Àïðîáèðîâàòü ýëåêòðîòåðìè÷åñêèé 
ñïîñîá ïîëó÷åíèÿ ýôôåêòèâíûõ ïëàâëåíûõ 
ôîñôàòîìàãíèåâûõ óäîáðåíèé, øèðîêî ïðè
ìåíÿåìûé â ßïîíèè (îêîëî äåñÿòè ïðåäïðèÿ
òèé), Êèòàå, Âüåòíàìå, íà Òàéâàíå, èñïîëüçîâàí 
â ïðîåêòå Ñåëèãäàðñêîãî ãîðíîõèìè÷åñêîãî 
êîìïëåêñà [18; 20]. Ñïîñîá ïëàâëåíûõ ìàãíèå
âûõ ôîñôàòîâ (ÏÌÔ) îñíîâàí íà ñïåêàíèè ïðè 
òåìïåðàòóðå 1300…1500 °Ñ àïàòèòîâîãî êîí
öåíòðàòà è êàóñòè÷åñêîé ñîäû ñ ìàãíåçèàëü
íûìè äîáàâêàìè è ïîñëåäóþùèì áûñòðûì 
îõëàæäåíèåì ðàñïëàâà. Äëÿ ïðîèçâîäñòâà 
ÏÌÔ ìîæíî èñïîëüçîâàòü íåîáîãàù¸ííóþ 
àïàòèòñèëèêàòíóþ ìàññó.

3. Ïðè ïîëîæèòåëüíîé àïðîáàöèè ýëåê
òðîòåðìè÷åñêîãî ñïîñîáà ïðåäóñìîòðåòü 
êàðòèðîâàíèå íå òîëüêî ðóäíûõ òåë ïðîÿâ
ëåíèÿ, íî è âìåùàþùèõ äîëîìèòèçèðîâàí
íûõ èçâåñòíÿêîâ, äîëîìèòîâ íàäàðîâñêîé 
ñâèòû, íàèáîëåå îáîãàù¸ííûõ MgO, à òàêæå 
ìàãíèéñîäåðæàùèõ êîìïîíåíòîâ íà ôðîíòå 
áàçèôèêàöèè, âûñâîáîæäàþùèõñÿ ïðè ìåòà
ìîðôèçìå îñíîâíûõ ïîðîä ôóíäàìåíòà. Îíè 
ìîãóò èñïîëüçîâàòüñÿ â ýëåêòðîòåðìè÷åñêîé 
òåõíîëîãèè ïåðåðàáîòêè ñûðüÿ.

4. Ïðè ýëåêòðîòåðìè÷åñêîé îáðàáîò
êå ìåñòíûõ äîëîìèòîâ ìîæíî ïîëó÷àòü 
äîïîëíèòåëüíî äîëîìèòîâóþ ìóêó, èñ
ïîëüçóåìóþ êàê ðàñêèñëèòåëü ïî÷â; êàó
ñòè÷åñêèé äîëîìèò (650…750 ºÑ); äîëîìè
òîâûé öåìåíò (750…850 ºÑ); äîëîìèòîâóþ 
èçâåñòü (900…950 ºÑ) è îãíåóïîðíûé äîëî
ìèò (1400…1500 ºÑ).

5. Ôîðñèðîâàòü îöåíêó Òàëàíñêîãî ïðî
ÿâëåíèÿ è èçó÷åíèå òåõíîëîãèè ïåðåðàáîòêè 
ôîñôàòîâ.
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