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AHHOTANMA
Beeoenue: Ha tepputopun LlentpansHo-UepHo3emHoro paitona (IIUP) pocchinu TuTaHa U UPKOHUS SIB-
JISIFOTCS IIGHHBIM M OJTHOBPEMEHHO JNe(DUIIUTHBIM ChIpbeM. [1oBBIIICHHBIE COlepKaHUsI MUHEPAJIOB TUTaHA
1 LUPKOHUS OTMEUEHBI B TIECUaHBIX OTJIOKEHUSX IMOYTH BCEX CTPaTUrpadUueCKUX MOApa3AeIeHHH reoo-
THYECKOT'0 pa3pesa, HO MepCHeKTUBHBIMY Ha OOHapyKeHHe uX pocchineil B npenenax I{TUP spustorcs: nec-
YaHO-TJIIMHUCTBIC OTJIOKEHHS BEPXHETO JIeBOHA (KOMU HAATOPH30HT), 6appeMCKOro, arTcKoro, alb0CKoro
SIPyCOB HIDKHETO Me€Na, CECHOMaHCKOIO sipyca BEPXHETO Mena U HeoreHa. HecMoTps Ha HanM4yue mocTaBs-
JICHHBIX Ha OaJlaHC POCCHINeH, Takux Kak LleHTpanbpHas (CeHOMaHCKHUIL spyc BEPXHEro Mena), oTpaboTka
HX KaK CaMOCTOSATEIbHBIX MOJIE3HBIX MCKOMAEMBIX OCTaeTCsl HepeHTabenpHoi. [1o3ToMy cToHuT BOmpoc o
TIOITYTHOM M3BJICYCHUH MUHEPAJIOB THTaHA ¥ IMPKOHMS IPH J100bIYE CTPOUTEIBHBIX, CTEKOJILHBIX U (op-
MOBOYHBIX IIECKOB. DTOT BOIPOC pemacs mnpu nposeaeHun pador ['I11-200.
Memoouxa: PemeHre NOCTaBIEHHBIX 33/1a4 ONIPEIEIUIO HCIOIB30BaHNE KOMIUIEKCa METOIHK. beun mpo-
BEJICHBI TI0JIEBBIE MCCIIEIOBAHMUS, KaMepalbHbIe TOCTPOSHHS (halluaIbHBIX KapT U pa3pe3oB, J1a00opaTopHbIe
1 TEXHOJIOTUYEeCKHEe UCTIbITaHUsA. Ha 0CHOBaHNMM KOMIUIEKCHOTO aHAIN3a MOITYYEeHHBIX TAHHBIX BBIJCICHBI
TaKCOHBI JUIsI PETHOHAIBHOTO MUHEPAareHH4ecKOoro palfoHMpPOBAaHUS B paHrax: MHHepareHuueckue (pya-
Hele) 30HHI (P3), paitons! (PP) u y3ne1 (PY). B nponecce npoBeneHust paboT 3aJ0KyMEHTHPOBAH U OIPO-
OoBaH kepH Oosiee 50 CKBaXKHH, OMUCaHBI M ONPOoOOBaHkl mopop! cBbiie 100 Touek HaOmoaeHu (0OHa-
JKCHUSI U Kapbephl) B mpenenax Boponexckoit, Kypckoit, Jlumenkoii, OpnoBckoii obmacreit. [Tonroros-
JIEHBI IPOOBI, C TOMOMIBIO MPENU3UOHHBIX METO/I0B N3yUeH MUHEPAIbHBIH 1 XHMHYECKHH COCTaBbI Mecya-
HBIX OTJIOKeHHI okoi1o 100 oOpasios.
Pesynomamoi u oo6cysicoenue: IlepcrieKTHBHBIE HA CTEKOIBHOE ChIPhE MECKU allTCKOTO spyca OblM o0cie-
JIOBaHbI Ha MTPEAMET COJEP)KaHHS B HUX MHUHEPAJIOB TsDKeJIoN dpakimu. Tspkenas gpaxuus npeacraBieHa
LUPKOHOM, JICHKOKCEHOM, MIIBMEHUTOBOI accoluanueil ¢ He3HAYUTEIbHBIM COJIEPKAaHUEM AUCTEHA, Py-
THJIa, CTaBPOJIHTA U TypManuHa. DopMUpPOBaHKE POCCHINEH MPOUCXOAMIIO 32 CUET IepeMbIBa M IUINXOBA-
HHUS aJeBPO-TIECYAHOTO MaTepHaja B KOHTHHEHTAJIBHBIX M MPHUOPEKHO-MOPCKHUX OOcTaHOBKax. MHOTO-
KpaTHBIE IEPEMBIBHI U IUTMXOBAHHE ITECKOB — OHO U3 INIABHBIX YCIOBUIT HAKOIUIEHUS! MUHEPAIIOB TSDKEJIOH
¢paxknun. TUTaH-IMPKOHUEBBIE POCCHIMM OTHOCATCS K POCCHIISAM JaJbHErO mepeHoca. VICToYHMKaMu
CHOCA JJISl HUX CITy)KHJIK 0oJjiee 3pelble Maneo30i-Me3030HCKue 0caouHble Topoasl BopoHexckoi aH-
TEKIIH3bI.
Buisoowr: B pesynbrate padot I'IT1-200 BriepBbIe BIEICHBI U MOCTABICHB HA YU€T PYAHBIE Y3JIbI, JUIS
KOTOPBIX IOCYUTAHBI IIPOTHO3HBIE PECYPCHI KaTeropuu P3 11l TUTaHa, HIUPKOHUS M CTEKOJIbHBIX TECKOB.
KuroueBblie ciioBa: necku, LUpKOH-TUTaHOBOE chIpbe, ['JIT1-200.
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Beenenne

B nocnennue rospl Ha GoHE UCTOLIEHHSI MUHEPAIBHO-
CBIpbeBOH 0a3bl B Poccuu pocchITHOTO TUTaHa M IMPKOHUS
U B paMKax pelIeHus BOIIPOca UMIIOPTO3aMeIlIeH s, 00JIb-
1I10€ BHUMaHHUE TIPUBIIEKAETCSI K IPOOJIeMe ITOUCKA allbTep-
HaTUBHBIX UCTOYHUKOB JJAHHOTO CTPATErMYECKOTO CHIPhS.
B kxadecTBe TaKOBBIX 9aCTO PacCMaTPUBAIOTCS IIECKH pas-
JUYHBIX CTPAaTHrpadUIecKuX ypPOBHEH, HCIIOIB3YEMbIX B
KauecTBE CTPOUTEIbHBIX MaTepualoB [ 1, 2]. OcymiecTBis-
IOTCSl TIOTIBITKU TI0 pa3pabOTKe TEXHOJOTHIA W3BICUCHHS
BBICOKOJIMKBUIAHOTO CHIPBS TP IepepaboTKe CTPOUTENb-
HBIX IIECKOB. B CBSI3M ¢ 3THUM aKTyalbHa OIIEHKA OTICIh-
HBIX Y4aCTKOB, IEPCIIEKTUBHBIX Ha BBISIBICHHE KBAPIIEBBIX
IIECKOB, COJIEPKAIUX MOBBIIICHHBIE KOJIMYECTBA MUHEpa-
JIOB TUTaHA U ITUPKOHUS.

[IpemmecTByromuMu paboTaMu 1o co3ganuio I'ocynap-
CTBEHHOM T'e0JIOTn4YecKoil KapThl ucToB M-37 (Boponex)
u N-37 (Mocksa) B mpefenax IEepBOro JIMCTa BBIAEIECHA
[NaBmoBck0-O00SIHCKAsT TUTAH-IIMPKOHUEBAas MUHEpareHHU-
Yeckasi 30Ha, KOTopas MPHypodYeHa K IIMPOKOMY CIICKTPY
OTJIOKEHHUI: OT BEpXHETO JeBOHA 10 MuoneHa. OHa mpoTs-
THBAaeTCs MOJIOCOH C IOr0-BOCTOKA Ha ceBepo-3aman ot bo-
rydapa depe3 Poccomb, [laBioBck, AjnekceeBky, Octpo-
roxck, benropon, ObostHe. BHYTpH 30HBI BBIICIICHO IBA
pyaHBIX paiioHa — O60stHCKHIT (4 pyIHBIX Y371, IPHYPOUYCH-
HBIX K TIOITABCKOMY HaJropusoHty) u [laBnosckuii (3 pya-
HBIX y371a, NPHYPOUYCHHBIX K KOMH HaJIrOpH30HTY). Jlns
PYZIHBIX Y3JIOB TOJCYMTAHBI IPOTHO3HBIE PECYPCHI IO Ka-
teropusM Py u P,. CymMMapHBIE IPOrHO3HBIE PECYpPCHI CO-
craBastroT st Ti02 21.3 Mo T, st ZrO; — 6.1 MutH T.

Brigenennas B mpemenmax jucta N-37 (Mocksa)
IInaBck-Ckonun-JIuneuk-Enenkas 30Ha OXBaTbIBaeT
IUIOMIAb Pa3BUTHS IMECYaHO-TIIMHUCTONW BaJlaH)KAH-aIT-
cKkoit ocamouHoi opmanuu. 3oHa oOBenuHseT Jlumen-
kuii (3 pyAHBIX y31a U 1 pynHOE IoJie) ¥ MPOTHO3UpYe-
Mbli Enteniko-JINBEHCKUI pOCCHINHbBIE PAMIOHBI, BbIJIEICH-
ueie H. H. UkonnukossiM B 1983 r. [3]. Ona npoxomur
noaymecsieM ot r. Enen, nanee yepes Jluneuk, Jles Ton-
croit, JlankoB, Cxommn, HoBomockosck. CymmapHbie
IIPOTHO3HbIE pecypchl 1o Kareropusim Pi+P; s Jlunen-
xoro PY cocrasasror 4.4 mutH T, 111 Enenko-JIuBeHckoro
—P3—2.35 MiH T.

B pamkax npoBeneHUs F€OJOTHYECKOro JTOU3yUEHUs
miomane macmrada 1:200 000 muctoB M-37-IIT (Ka-
cropHoe), N-37-XXXIII (Ener) Obuin BHISIBICHBI PY/HBIC
y3J1bl, B IIp€Jiesiax KOTOPBIX PACHPOCTPaHEHbI TOPOIbI alT-
CKOTO s[pyca HIKHETO OTAeJa MEIOBOW CHCTEMBI.

MeTtoauka
Opnnoti u3 3agau I'JII1-200 sBnsieTcs «JIOKaIu3aIus
MEePCHEKTUBHBIX IJIONIaeH, OLIEHKa MPOTHO3HBIX PeCcyp-

COB KaTeropuu P; TUTaH-IMPKOHHEBBIX POCCHINEH, MOX-
TOTOBKAa PEKOMEHJAIUIl 0 MOCTAHOBKE NMOMCKOBBIX pa-
00T Ha JOKaJIM30BAaHHBIX NEPCHEKTHBHBIX YYacTKax ¢
MacIIopTaMy ydeTa MepCcreKTUBHBIX 00bEKTOBY». Brinerne-
HUE TIEPCTIIEKTUBHBIX YIaCTKOB OCHOBBIBACTCS HA aHAIN3E
PYAOKOHTPOIHPYIOMHKX (PaKTOPOB M MMOMCKOBBIX MPH3HA-
KOB TIOJIE3HBIX HCKOMaeMbIXx. Cpenan OCHOBHBEIX (hakTo-
POB, ONPEACIAIOUINX CTAHOBICHHE MECTOPOXICHUH B
0CaJIOYHOM uexjie BopoHeCKoll aHTeKIH3bl, BBIACINA-
10TCs 00IIMe, cCo3/arolue IPEeANOChUTKY 11l uX GopMu-
POBaHUS M YacTHBIE, ONPEEISIONINE BUJI THIIEPTeHHBIX
TOJIE3HBIX MUCKOIAeMbIX. B mepByto rpynmy BXOIST TeK-
TOHWYECKUH, KIMMAaTUYECKUH, cTpaturpapuyeckuii u
SBONFONMOHHEIHN (hakTopsl. Ko BTOpOii rpymie oTHECEHbI
ajxeoreoMop(oIOTHIeCKuil, JTUTOIOTHYECKUH, THIPO-
JUHAMHUYECKUH, OpraHn4YeCcKni, THareHeTHIeCKni, -
TE€HETUYECKUM, BYJIKAHOTEHHBIN U THAPOTEPMaIbHBIH [4].
[MonpobHas MeTonMKa MHHEPAreHHWYECKHX ITOCTPOCHUH
[5] omtucana B pabote [6].

O0cy:kneHne pe3yJbTaToOB

AnTCcKuit IpyCc yKa3aHHOTO pailoHa B 00beMe JaTHEH-
CKOI'0 TOPU30HTA IIPEACTABIICH KPUYLIIAHCKOM, IEBULIKOMI
Y BOJTYMHCKOW cBUTaMU [7].

Kpuymanckas cBurta npeacTaBiisieT co0oi pycioBoit
aJuItoBUH [8], CIOKEHHBIN MecKkaMu ¢ TOHKUMHU MPOCIIO-
ssMH TMH. [leckn, Kak npaBmIIo, pa3sHO3EPHUCTHIE, C TIpe-
o0azaHneM cpegHe- U MEIKO3EPHHUCTHIX, II0OXO COPTHU-
POBaHHBIX, KBapIEBhIE, C MPOCIoIMu Ooiee rpy0o3epHH-
CTBIX, B Pa3INYHOM CTENICHN IJINHUCTHIC U aJIeBPUTHCTHIC.
Jlnist HUX XapaKTepHa XOpOIIIO BBIpaKEHHas Kocasi pa3Ho-
HaIpaBJIeHHAs] CIOUCTOCTh, COCTOAIIAS U3 CEPUU KOCO-
CIIOUCTBIX PUTMOB, pa3JIEI€HHBIX MPOCIOSAMHU C TOPU30H-
TaJbHON CIOUCTOCTBIO. MOIIHOCTh CBUTHI OYEHb HEIIO-
CTOSIHHA, COCTAaBJISIET OT 2 10 16 M.

JleBuikas cBHTa COTJACHO 3ajieraeT Ha KpHUyIIaH-
CKOM, IMEeT MNPOKOE PacHpOCTPaHEHHE, NPEJICTABIICHA
MMOWMEHHO-CTAPUYHBIMH ~ TJIMHUCTBIMU  QanusiMu = —
TJIMHBI, IECKH, aJIeBPHUTEHI.

['muHbL 3aseraloT B BUAE KPYNHBIX JIMH3, HE BBIJIEP-
YKaHHBIX 110 MOIIHOCTH, 4YacTO (pallMalibHO 3aMEIIaloTCs
TIECKaMH ¥ ajieBpUTaMHt. [1eckn TOHKO- MEITKO3EpHUCTEHIE,
XOpOILIO  COPTHUPOBAaHHBIE, KBaplEBble, IpPEHMYIIe-
CTBEHHO TJIMHHCTBIE. ANEBPUTHI CBETJIO-CEPhIE U CEphIe,
MHOT/Aa CcO Ca0BIM 3€IEHOBATHIM OTTEHKOM, IUIOTHEIE,
TJIMHUCTBIE. B HUX OTMEYaroTCs IPOCIIOH U JIMH3BI cepoit
IJIOTHOW TIIMHBI. MOIITHOCTh CBUTHI OYE€Hb HETIOCTOSIHHA
u konebnercs ot 1 7o 19 m.

BomuuHCKasg cBUTa COTIacHO 3ajleraeT Ha JEBUIKOM,
HE UMEET CIJIOUTHOTO PaclpOCTpaHEHHs U MPeCTaBIeHa
MEIKO-TOHKO3EPHUCTBIMH, XOPOILIO COPTUPOBAHHBIMU,
KBapLEBBIMU MACTUIOBUIHBIMH TOHKO-TOPU30HTAJIBHO-
CIIOUCTBIMU MECKaMU C MEJIKO-TOHKO3EPHUCTBIMH, XO-
pOIIO COPTHPOBAHHBIMH, KBApLEBBIMH MECYAHUKAMH B
cpeaHeit yacTu. MoImHOCTh CBUTHI 10 7 M. PaGoTamu 1o
['IT1-200 BEISBIICH Pl MUHEPAareHUIECKUX Y3JIOB Pa3BU-
THSL CTEKOJBHBIX NECKOB (puc. 1), KOTOpBIE ONMHCAHBI B

pabore [9].
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Puc. 1. Cxema MuHEpareHH4YecKOro
palloHUPOBaHUS CTEKOJIBHBIX TIECKOB U
pocchinell TUTaHa M LIUPKOHUS, BBISIB-
nenusIx mpu ['JI[1-200 mucros M-37-111
(Kacropnoe) u N-37-XXXIII (Enen): 1
— Crpenuukuii pyansiii y3en (PY), II —
nporrozupyemeiii Hikueenyrckuit PY,
111 — ly6oBeuxuit PY, IV — noreHnmans-
Heli SkoBneBckuit PY, V — noreHnuanb-
Heli AnekceeBckuii PY, VI — moreHmu-
aneHbIi Enenxuii PY; myHKTHI MUHEpAIH-
3aiuu Tiu Zr: 1 — JIyboBeukuii pocchlb;
2 — TonyGeBckuit; 3 — Ctpenuukuii; 4 —
JleBULIKHIA.

[Fig. 1. Scheme of mineragenic zoning
of glass sands and placers of titanium
and zirconium, revealed during the
GDP-200 sheets M-37-I1I (Kastornoye)
and N-37-XXXIII (Yelets): I — Stre-
litskiy ore cluster, /I — predicted Nizhne
Vedugskiy ore cluster, /II — Dubovetskiy
ore cluster, IV - potential Yakovlevskiy
ore cluster, V —potential Alekseevskiy ore
cluster, VI - potential Eletskiy ore cluster;
points of Ti and Zr mineralization: 7 —
Dubovetsky placer; 2 — Golubevsky; 3 —
Strelitsky; 4 —Devitsky. ]
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AHaIM3 3THUX MECKOB C IEbIO BBISIBJICHUS MOBBIIICH-
HBIX COJIEPKaHUH TSDKENOW Gpakuyy Ha OCHOBAHHUH ITOJTY-
YEHHBIX M ()OH/IOBBIX CBEACHHUH ITO3BOJIMI yCTAHOBHUTH -
ThIpe IyHKTa MuHepanmzarun: (dyoosernxwii (1), Tomy-
6eBckuii (2), Ctpenuknii (3) u deBumikuit (4)), mpuypo-
YEHHBIX K KPUYIIaHCKOH M AEBHUIIKOH cBUTaM (cM. puc. 1).

CoBMmelieHHe IPOTHO3HOM KapThl C COBPEMEHHOH JIH-
TOJIOTO-(haIaIbHON KapTOil anTCKOTO BEKa IT03BOJISET
YCTaHOBHTH MPUYPOUYEHHOCTh ITYHKTOB MHHEPAIN3AINH K
MIECKaM, HaKaIlIMBABIIUMCS B NPHUCTPEKHEBBIX YCIOBHUIX
3a cueT IepeMbIBa U IIUIMXOBAHU aJIeBPO-TIECYaHOTO Ma-
Tepuana. Beixox Tspkenod (paknuM COCTaBISeT 10
0.83 %, cpenHee cojepkaHue MIbMEHHTa — 16.2 Kr/m>,
neiikokcena — 1.8 kr/m?, pytuna — 3.3 xr/m®, unpkona —
3.0 kr/v>,

Ha mpumepe BBISBICHHBIX IYHKTOB MHHEpalIU3alUN
OTMEUAIOTCsl HEKOTOPbIE 00IIKEe 3aKOHOMEPHOCTH H3MEHe-
HUSI TPaHYJIOMETPUIECKUX 1 MHHEPAJIOTHIECKUX XapaKTe-
PUCTHK B pa3pe3e KpUYLIAHCKON U AEeBULKOW CBUT. Jis
TIECKOB alTCKOTO Spyca B IEJIOM, IIPH HEKOTOPBIX BapHa-
IUSIX IO pa3pesy, XapaKTepHO NpeodiaJaHne MeIKopas-
MepHo# ¢pakium 0.1-0.25 MM 1o 70%, a B cymme ¢ dpak-
uueit 0.25-0.5 mm 10 90%. K ocHOBaHMIO Cl10sI YBEIUUHU-
BaeTcsl J0JIsl KPYIMHO3EPHUCTHIX (pakiuii ¢ mpeobnana-
HUeM cpeaHelt 1 Menkoi pazmepHocTH 36.4 1 28.4% coot-
BETCTBEHHO. B TOM >ke HampaBleHHH pacTeT coaepkKaHue
u Tsoxenoit ¢ppakuun ot 0.43 1o 0.56%.

Pacnipenenenue TsoKen0i gpaknnu B meckax paspesa
HEpaBHOMEPHO. {7151 MEJIKO3EpPHUCTHIX NECKOB TOJIIHU Xa-
paktepHsl cofepkanusi okojo 0.16%, He 3HAYUTETHHBI
OHHM M JUTSI TIOAOIIBHI pa3pesa, I1e B rpy00-KpyITHO3EpHH-
CTBIX HECOPTHUPOBAHHBIX Pa3HOBHIHOCTSAX COCTaBISIOT
0.26%, HanOoMbIINE 3HAYESHUS XapaKTepHBI JUIs CpeaHei
yactu paspesa 0.36-0.56%.

Craructuueckre mapaMeTpbl MeCKOB, OOOTallleHHBIX
TUTaH-IIUPKOHNEBBIM ChIPhEM, BEIHECEHHBIE Ha JAMHAMOTE-
HeTndeckyto auarpamMmy ['. @. PoxxkoBa 1 reHeTHYECKyIo
muarpammy K. K. 'ocTuHIIeBa yKa3bIBatOT Ha ITOCTOSHHBIE
HM3MEHEHHs YCJIOBHI HAKOIJICHHS OCAIKOB OT PYCJIOBBIX
10 moiMeHHbIX. OTMEYaeTCcs yBEeIHMUCHHE TSOKEI0N Bpak-
LIUH B MECKaX, KOTOPbIe HA JaHHBIX JUarpaMMax COOTBET-
CTBYIOT TOJIO0 KOHTHHEHTAJIBHOW MHUKpOGanuu IUIDKeH
OOJIBIINX PAaBHUHHBIX PEK MJIM MOHM COOTBETCTBEHHO.

Tspxensle MUHEpAJIbl KOHIIGHTPUPYIOTCS B Pa3MEPHOM
kiacce 0.5-0.01 MM ¢ MakCHMaJbHBIM COAEPKAHHEM [0
75% Bo dpakiun 0.25-0.1 mm u 30% B 0.1-0.063 MM, st
MIACTHJIOBU/IHBIX TIECKOB XapaKTEPHO IOBBINICHUE 3HAYe-
auit 10 48%, u B kinacce 0.063-0.045 mm 10 16%.

Tsoxenas Gpakuust npeacTaBieHa nupkoH (10-24%) —
neiikokceH (12-50%) — uapMeHnTOBOM acconuaruei (29—
65%) ¢ He3HAYHTEBEHBIM COJIepKaHueM aucteHa (2—5%),
pyruna (2-3%), craBposnnta (1-2%) u rypmanuna (1-3%),
IIpOYMe MUHEPAJIbl BCTPEUYEHBI B €JMHIYHBIX 3HaKax. B 1e-
JIOM Ccofiep)KaHUe MOJIE3HBIX MHHEPAJoB (MIBMEHUT, PY-
THJI, IEHKOKCEH, IIMPKOH) cocTaBisieT 91-96%.

Takum 00pa3oM, BBIJEIECHBI ABa THTaH-IIMPKOHHEBBIX
pyaHsIX y3na 1 — JlyOoBeLKuii, KOTOPBIH TEPPUTOPHATBEHO
COBNAJaeT C OJJHOUMEHHBLIM PY CTEKOJIBLHBIX IIECKOB U 2 —
KonpgpameBckuii, pacnoyio)KeHHbIM Ha 3amafe aucta M-
37-11. Ins 3TUX pyAHBIX Y3J10B MOACYUTAHbI IPOrHO3HBIE
pecyperl 1o kareropun P3. CyMmapHBbIe ITPOTHO3HBIE pe-
cypcsl o 18yM PV cocraBmsror mist TiO, — 5.1 MiH T 1
it ZrO; — 844 Tric. T. IlonckoBeie paboOTH peKOMEHIO-
BaHO MPOBOJUTH BOJIU3U MPOSBICHUN CTEKOJIBHBIX IIECKOB
¢ 00s13aTeIbHON OIICHKOW Ha THTaH U LIUPKOHUH.

3aki0ueHue

[IpoBeneHHbIe PabOTHI MO3BOJIMIIHN BBIJCIUTH MEPCIICK-
THBHBIC IUTONIAHN HA TIECKU IJIsI KOMIIEKCHON OTpabOTKH
C TUTaH-IIUPKOHUEBEIM ChIppeM. Ocoboe 3HaueHHE UMEIOT
TIECKH CPEHEH YacTH KPHYIIAHCKON U JIEBUIIKON CBUT, KO-
TOpBIE Tocie oborameHus (THIPOKIacCUBUKALKS, IEK-
TPOMAarHuTHasl Cemapanysi) MOXKHO HCIONb30BaTh, HE
TOJBKO KaK CTPOUTEIbHBIC U OOJiee BHICOKMX KaTETOpHi
(crexonbHbIe U HOPMOBOYHEIE), HO M KaK UCTOYHUK LIHP-
KOH-THTaHOBOTO KOHLIEHTpPATa.

Kongauxm unmepecos. ABTOPHI IEKIApUPYIOT OTCYT-
CTBHE SIBHBIX W ITOTEHINAIBHBIX KOH(INKTOB MHTEPECOB,
CBSI3aHHBIX C IMyOJIMKaMe HACTOAIIEH CTaThH.
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Abstract
Introduction: In the territory of the Central Black Earth Region, titanium and zirconium placers are valuable
and at the same time scarce raw materials. The high content rates of these minerals are noted in the sandy
deposits of almost all stratigraphic subdivisions of the geological section. However, the most promising
deposits in the Central Black Earth Region where titanium and zirconium placers may be found are the
following: sand and clay deposits of the Upper Devonian (Komi superhorizon), Barremian, Aptian, Albian
stages of the Lower Cretaceous, the Cenomanian stage of the Upper Cretaceous, and the Neogene. Despite
the registration of the placers, such as the Central (Cenomanian stage of the Upper Cretaceous), their de-
velopment as independent minerals remains unprofitable. Therefore, there is the issue of the associated
extraction of titanium and zirconium minerals during the extraction of building, glass, and moulding sand
types. This issue was considered during the 1:200,000 additional site exploration works.
Methodology: The set tasks required the use of a variety of methods. Field studies, desk constructions of
facial maps and sections, and laboratory and technological tests were carried out. Based on a comprehensive
analysis of the data obtained, taxa for the regional mineragenic zoning were identified in the following
ranks: mineragenic (ore) zones (OZ), regions (OR), and clusters (OC). During the performed work, core
samples of more than 50 wells were documented and tested, rocks from over 100 observation points (out-
crops and quarries) were described and tested within the Voronezh, Kursk, Lipetsk, and Oryol regions.
Samples were prepared and the mineral and chemical composition of about 100 sand samples were studied
using precision methods.
Results and discussion: Sand deposits of the Aptian stage with good potential to become a raw material for
glass were examined for the content of heavy fraction minerals. The heavy fraction is represented by zircon,
leucoxene, ilmenite association with small contents of disthene, rutile, staurolite, and tourmaline. The plac-
ers were formed due to rewashing and sizing of silt sand material in continental and coastal-marine envi-
ronment. Multiple rewashing and sizing of sand is one of the main conditions for the accumulation of heavy
fraction minerals. The titanium and zirconium placers are distant transport placers. The transport sources
were for them were the more mature Paleozoic-Mesozoic sedimentary rocks of the Voronezh anteclise.
Conclusions: As a result of the 1:200,000 additional site exploration, for the first time, ore clusters were
identified and registered, for which the predicted resources of the P3 category were calculated for titanium,
zirconium, and glass sand.
Keywords: Sand, zircon-titanium raw material, 1:200,000 additional site exploration.
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