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MAPIAHLIEBBIE PYObI

AsTopbl: B. 1. CtapocTtuH

MAPFAHLIEBbBIE PY[bl, npupoaHble MUHepanbHble 06pa3oBaHwsl, cogepx)allme MapraHeL, B TakuX COEANHEHUSIX U
KOHLIEHTpauusix, Mpu KOTOPbIX UX MPOM. UCTOMb30BaHNE TEXHUYECKN BO3MOXHO U 9KOHOMUYECKN LienecoobpasHo.
M3BecTHO cB. 150 MUHEpanoB MapraHLa, K OCH. NPOM. MUHeparam OTHOCAT (codepXaHue MapraHua no macce, %):
nupontosum (55-63), eaycmaHum (65-72), bpayHum (60-69), maHeaHum (50-62), ncunomenaH (45-60), BepHaauT
MnO -nH O (40-45), podoxposum (40—-45), podoHum (32—41), maHraHocnaeput (Mn, Fe)CO (23—-32), MaHraHokanbumT
(Ca, I\Z/In)C(% (7-23). Mo xvmMmuny. cocTasy pasnuyaroT oKCuaHble, kapboHaTHbIe, CUNUKaTHbIE nﬁ p. OcH. npom. pyabl —
oKcuaHble, ?‘Ipe,EI,CTaBJ'IeHHbIe NUPOO3NTOM, NCUNIOMENAHOM, MaHraHUTOM, rayCMaHUTOM, BpayHUTOM, KpMNTOMENaHoM,
ronnaHanToM, KOPOHaaAUTOM, BUKCOUMTOM, HCYTUTOM, GEpHECCUTOM, TOAOPOKUTOM U Ap. MNog4YMHEHHOE 3HaYeHne
nmetoT kapboHaTHble pyabl, coaepXaliue KanbLuMeBbl POAOXPO3UT, MaHraHoKanbUUT, KyTHAropuT 1 Ap. MUHeparnbl.
CwvnukaTtHble, NpenM. KBapL-poOAOHUT-ByCTaMUTOBbIE U CNeCCapTMHOBLIE PyAbl, Kak MpaBuio, coaepXaTt NoBbILLEeHHOoe
KOMMYEeCTBO KpeMHe3EéMa, TpyaHO oboraTMMbl 1 MOSTOMY HavMeHee yao6HbI B UCMONb30BaHUK, 6onbluee 3Ha4YeHue
MUMEIT UX OKUCNEHHbIE PA3HOCTU. QHAOreHHble 060COBNeHNs MapraHLua He UMerT NPoM. 3HadeHus. K yHukanbHbIM

OTHOCAT MecTopoxaeHus ¢ 3anacamu M. p. ce. 1 mnpa. T (Kanaxapwu B FOAP), k o4eHb KpynHbIM — ¢B. 250 MIH. T, K

KPYnHbIM — CB. 75 MIMH. T, K cpeaHnM — CB. 25 MIH. T, ocTarnbHble — K MESKUM.

Mo reHe3ncy BblOeNAT TUMbI MeCTOpO)K,D,eHMVI M. p.: 0OCago4Hble, BYNIKaHOreHHO-0Cago4Hble, BbIBETPUBAHUA U

MeTaMop(U30BaHHbIE.

OcapouHble MECTOPOXOEHUA coaepKaT OKCUOHbIE N OKUCIIEHHbIE pyabl (pO,EI,OXpO3I/1T-I'ICI/IJ'IOMeJ'IaH-I'II/IpOJ'IPO3MTOBbIe n

MaHraHmToBble), cogepxawme (%): Mn 23,4-52,0, Fe O 0,9-2,3, FeO 0,2-0,63,P O 0,321-0,686, a Takke
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KapboHaTHbIe pyabl, TPEUM. POAOXPO3UTOBLIE U MaHraHo-KanbUuToBble, cogepxawmne (%): Mn 11,4-25,2, Fe O 0,3—
23
1,0, FeO0 0,5-1,2,P O 0,314-0,466. MOLLHOCTb PyAOHOCHbIX FOPU3OHTOB A0 14 M, MPOTSHKEHHOCTb 3anexen

25
OECATKN KM, MOLLHOCTb A0 7 M. K 3TOMY Ty OTHOCAT MEeCTopoXaeHus Ha YkpanHe (Hukononbckoe, bonblueTokmakckoe

n ap.), B pyaun (Umnatypckoe u ap.), Kazaxcrane (MaHrbiwnakckoe), bBonrapun (O6pouniue). OrpoMHOE KONMYEeCTBO

M. p. 0CaA04YHOro reHesnca cocpenoTOo4YeHO B XesieaomMapeaHues8blX KOHKpeuusXx, BbICTUNAKLWMX KpynHble nnowann gHa

Tuxoro, ATnaHtuy. n lHgminckoro okeaHoB. 3anackl Ux 2,5 TPSH. T, YTO BO MHOMO pa3 NpeBbillaeT CyMMapHble 3anachl
BCEX MeCTOPOXAEHN cyln. B cBA3M C TEM YTO NPOUCXOAUT HENpepbIBHOE (hopMmnpoBaHUEe KOHKpeLun, 3anachkl 3TUX
py4 exerofgHo BospactatoT Ha 10 MiH. T. B koHkpeumnsax cogepxutes (B % no macce): Mn 25-30, Fe 10-12, Ni 1-2, Co
0,3-1,5, Cu 1-1,5. BynkaHoreHHO-0Ccafo4HblE MECTOPOXAEHMSA OTNMYaoTCA GpayHMT-rayCMaHMTOBbIM COCTaBOM
NepBUYHbIX PYA U NCUNoOMenaH-BepHaaNTOBbIMY OKUCTIEHHBIMU pyAamMu. MNpeactaBneHbl NnacToobpasHbiMm 3anexamm
MoLLHOCTbo 1-10 M. Pyabl xapakTepusyoTcs BbICOkMM cogepxkaHmeM Mn (16-50%, B cp. 40%) npu cogepxaHumnP
meHbLue 0,03% 1 nepemMeHHbIX konnyecTBax Fe. MecTtopoxaeHus no 3anacam, kak npasuno, HebonbLuve (Hanp., B
Poccun — mectopoxaeHus Ces. n KOxHoro Ypana; B KazaxctaHe — Atacyickoro v [pke3anHcKoro panoHoB).
MecTopoxaeHusi BblBeTpMBaHNs (OOPMUPYIOTCSA MO MapraHeLcoaepXaliyMm MeTaMopdU30BaHHbIM CUMMKATHBIM U

Kap6OHaTHbIM nopogam. Cpe/:u/l HUX BblOENAKT OCTAaTO4YHbIE HAKoMMeHnAa 1N NpoaYyKTbl UX JTOKAJIbHOIo NepeoTrioXeHUA
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(Tvna natepuToB rny6okoro BbiWwenavyneaHus) n nHUNbTpaL. obpaszosaHus. M. p. 0CTaTO4HOro TMNa 06bIYHO
o6pasyoTcst No M3HavanbHo 6eAHbIM MapraHLuemM HaKoMMeHAM B 30HE TPOMUY. BbIBETPUMBAHUA: MECTOPOXAEHUS B
FaboHe (MBaHga), MNaHe (HcyTa), KoT-a'MByape (3uemyryne), Asctpanuu (MpyT-AiineHs), bpasunum (Kopymb6a) u ap.
Pyaobl cnoxeHbl KpunToMenaHoMm, NUPO3MTOM, MaHraHUTOM, TIMTUOGOPUTOM, HCYTUTOM, TOOOPOKUTOM U Ap.,
OTNNYAIOTCHA BbICOKUM KadecTBoM, cogepxar (%): Mn 40,4-57,3, Fe 1,8-6,2, P 0,034-0,127. K uHcunsTpau,.
06pa3oBaHMAM OTHOCUTCS 3HAYUT. YacTb M. p., MOKanNM3oBaHHbIX B 3arexax, 3anofHALWMX NonocTy naneokapcra.
Pyaobl npenm. okcuaHble (6payHUT, OUKCOUNUT, rayCMaHuT, SKOOCUT, NMMPOIIHO3NT 1 Op.) BbICOKOro KayecTBa (CB. 44% Mn);
Hanp., mectopoxaeHus B FOAP (pyaHble p-Hbl KypymaH, Moctmactypr). MeTamopdusoBaHHblE MECTOPOXAEHMS
hopMUpYIOTCH B pe3ynbTaTe PernoHanbHOro N KOHTaKTOBOrO MeTaMopdunaMa 0CafoYHbIX U BYNIKAHOrEHHbIX PYAHbIX
HakomnneHun. B Taknx MecTopoXaeHNAX NNnacTbl OKCUAHBIX PYA, CIOXEHHble 6payHUTOM, BUKCOUUTOM, ronNnaHanToMm,
AKOOGCUTOM, COrMacHO NepemMexatoTcs C MapraHueBbIMU OKCUOHO-CUMMKaTHBIMI nopogamu (roHaMTaMu, Kogyputamu),
KpUCTanmnumy. cnaHuamm, KBapumtamu, USMEHEHHBLIMU [0 3eeHOCNaHLEeBO-aMprOONMTOBON 1 rpaHyIMTOBOW CTagui.
MpoTskEHHOCTL 3anexen Ao 3—8 kM, MmowHocTb 3—60 M, cp. cogepxaHune mapraHua 10—-20%. MecTopoxgeHus aToro
TMna pacnpoctpaHeHbl B UHann (Banarxat, BxaHgapa, bennapu), FOAP (MamateaH, Beccenc, bnak-Pok) n bpasunuu

(Moppy-aa-MuHa).

Ok. 83% MMPOBbIX NOATBEPXAEHHBIX 3aNacoB CBA3aHO C 0CaA0YHBIMU U BYJIKAHOr€HHO-0CaA04YHbIMY
MECTOPOXAEHWSIMU, NPeACTaBMNEHHbIMU NAACTOBLIMY TENaMn OKCUAHBIX U KapOOHATHbLIX pyA B BYfKaHOrE€HHO-
TeppureHHo-kapboHaTHbIX Tonwax. BTopow no 3HayeHuto reonoro-npom. Tun (12,5% noaTBepXaEHHbBIX 3anacoB) —
nnacToBble Y MMH30BUAHBIE TENa OKCUAHbIX Py B MeTaMopduy. CUNUKaTHLIX NopoAax MeTaMopr30BaHHbIX

MECTOPOXOEHNN.

Poccus pacnonaraet 3HauMT. NporHo3HbiMu pecypcamu M. p. (1,06 mnpa. T), HO pa3BefaHHble 3anacbl HEBEMNWKKM (B OCH.
B Cnbupwn n Ha Ypane): 0,17 mnpg. T, nnu 3,2% MUpPOBbIX NOATBEPXKAEHHBIX 3anacoB. KauecTBo pya HU3Koe, Cp.
copepxaHve Mn 20% (B 6oraTbix pyaax 3apybexHbix cTpaH oHo gocturaeT 40-53%), cB. 88% pa3BeaaHHbIX 3anacos
npencTaBneHo TpyaHooboraTuMbIMy KapboHaTHbIMY pyaamu. BeisBneHo 20 KOHTUHEHTaNbHbIX MecTopoxaeHun M. p.,
13 HUX ABa KpynHbix (YcuHckoe, KemepoBckasi 06n.; MopoxuHckoe, KpacHosipckui Kpait), a Takke YyeTbipe
MECTOPOXAEHNS Xene3oMapraHLeBblX KOHKpeLmMin Ha wenbge drHckoro 3an. PaspabatsiBatoTcsa [JypHoBckoe
(KemepoBckasi 065.) n N'pomoBckoe (3abalkanbckuii kpar) mectopoxaeHusi. CymmapHas gobbiva pya B 2007 coctaBuna
44 Teic. T, B T. 4. 10 TbIC. T )Xene3omapraHLeBbIX KOHKpeL i 4oObITo Npy pa3BegoyHbix pabotax B PrHCKoM 3arn.
MpakTnyeckn NONHOCTLI0 BHYTPEHHUI CNPOC YAOBMNETBOPSIETCS SKCMOPTOM pyA 13 KasaxcraHa, cnnasoB
heppomapraHua 1 cunmkoMapraHua ¢ YkpauvHel, n3 KazaxcraHa v 'pysun. Poccusi BXOAUT B UMCINO BEAYLLMX MUPOBbIX

MMMNOPTEPOB TOBapHbIX M. p. 1 MapraHUeBbIX CMaBoB.

Mwuposble obime 3anacel M. p. (56 ctpaH, 2007) coctasnstoT 15,35 mnpa. T, noaTBepxaéHHble — 5,27 mnpa. T.
KpynHenwwue obuime 3anacel (Mnpg. T) cocpeaotodensl: B FOAP (9), Ha YkpauHe (2,4), B KasaxctaHe (0,6), Bpasunuu
(0,37), Mabone (0,36), Asctpanuu (0,33), Kutae (0,33), Npysuu (0,25), Bonnsun (0,24), Mekcuke (0,23), MHaum (0,19),
Poccun (0,19), Bonrapuu (0,18); noaTBepxaéHHble 3anackl — Ha YkpauHe (2,23), B FOAP (1,04), KasaxctaHe (0,43),
Mabone (0,23), Npy3un (0,22), Bpasunun (0,17), Poccum (0,17), Asctpanuum (0,14), Kutae (0,13), Bonrapuu (0,13).

Muposas gobbida M. p. npeBbiwaeTt 35 mnH. T (ok. 30 cTpaH) n Be4ETCA NpenM. OTKPbITbIM CNOCO60M. NMpaKkTuyecku

NULWEHHbIE KOHTUHEHTanbHbIX pecypcoB M. p. CLUA, AnoHus, Nepmanusa BeayT Aobbidy xenesomapraHueBbIX KOHKPELMI

o AHa TUXOro 1 ATNAHTUYECKOTO OKEaHOB (KOHLIEHTPALMS KOHKPELMit Ha oTpabaTbiBaeMbix yyacTkax 10—20 kr/m2),



MacwTab gobblum 1-2 MAH. T B roA.

Mwuposoe npons-Bo ToBapHbIx M. p. (2007) 29,85 mnH. T, deppomapraHua 4,73 MiH. T, cunukomapradua 7,23 MiH. T.
"naBHble npounsBoguTeny ToBapHblx M. p. (MnH. T): Kutai (6), FOAP (5,21), AecTpanus (4,57), bpasunus (3,13), FaboH
(2,98), YkpauHa (2,25), MHamns (2,09), Mana (1,80), KasaxcraH (0,86), pyaus (0,33), Mekcuka (0,18), NpaHn (0,12);
deppomapraHua — Kutan (1,99), FOAP (0,57), Anonusa (0,41), Ykpauna (0,37), Ungusa (0,30), Bpasnnus (0,19),
Pecny6nuka Kopes (0,17), Poccus (0,14), ®panHuusa (0,14), Hopserus (0,13), Asctpanus (0,11); cunukomapraHua —
Kutan (3,44), Ykpauna (1,17), Ungusa (0,78), Hopserus (0,31), Bpasunusa (0,28), FOAP (0,28), KasaxctaH (0,17), lpy3us
(0,12).

MupoBoe notpebnerue ToBapHbix M. p. (2007) 13,58 mnH. T, dpeppomapraHua — 3,37 MIH. T, CUMKOMapraHua —

5,21 mnH. T. [MaBHble noTpebuTtenu ToBapHbIX M. p. (MnH. T): Kutawn (11,88), Ykpauna (3,88), FOAP (2,37), Bpasunuga
(2,06), Hopeerus (0,84), Poccus (0,54); dbeppomapraHua — Kutan (1,71), Anonusa (0,5), Poccus (0,19), paHums (0,19),
epmanus (0,18), Ykpaura (0,18); cunmkomapraHua — Kutan (2,92), Poccus (0,39), Anonus (0,33), Utanua (0,31),
Mepmanus (0,17).
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