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MPUKINAOHAA METANNOMEHUA

A.H.FOpuuyes
(ToMCKMIN rocyaapCTBEHHbIN YHNUBEPCUTET)

KPUTEPUU PEFTMOHAIIBHOIO U NTOKAJNIbBHOIO
NMPOrHO3UPOBAHUA MOTEHLUUANBHOW
XPOMWUTOHOCHOCTU NOAUMOP®HbIX
YNbTPAMA®UTOBbLIX MACCUBOB CKNAOYATbIX
OBJIACTEN

PaccMOTpeHbl KpUTEPUM pPErnmoHanbHOM M NnoKanbHOW
OLLEHKM MOTEHLMaNbHOM XPOMUTOHOCHOCTU yrbTpamMadu-
TOBbIX MacCMBOB Ckrnag4aTbix obnacten. Oxapakrepuso-
BaHa 3aBMCMMOCTb OpyOEeHEeHWss U ero macwtaboB OT
(POPMaLMOHHOIO TUMa XPOMUTOHOCHbLIX NOPOA, CTPOEHUS
N pasMepoB MaccuBa, TEKTOHUYECKON obCcTaHOBKN dhop-
MUPOBaHWSI N MOCTPYOQHON TEKTOHMKW. [lokasaHbl CBs3b
XPOMUTOBOIO OpyAEHEHUA C XMMU3MOM OJfIMBUHA, COMO-
CTaBUMOCTb COCTaBOB PYOHOrO0 U aKL,ECCOPHOro Xpom-
LWNNHENNOOB.

Knowesble crioga: ynbTpamaduTbl, XPOMLIMUMHENWUAbI,
OLleHKa XPOMMUTOHOCHOCTM, MPOrHO3HbLIE KPUTEPUM OpY-
AEHeHVs!, XMMU3M OJNTMBUHOB M XPOMLUMUHENNZOB.

CTPOEHWE PYOHbIX MECTOPOXOEHWW

B.H.A6pamoe
(PrBYH UHCTUTYT NpUPOAHBLIX pecypcoB, 3KONOrmmn
n kpuonorun CO PAH)

AHOPIOLLKUHCKOE 30N0TOPYOHOE
MECTOPOXOEHUE: TEOXUMUYECKUE
OCOBEHHOCTW NOPOA U PYA,
BOCTOYHOE 3ABAUKAJILE

OcHoBHOe 30510TOe opyAeHeHue AHAPIOLKMHCKOTO Me-
CTOPOXIEHUSA NOKaNM3oBaHO B CKapHax B NPOXWIKOBO-
BKpanfeHHbIX 30HaX, 3aneratwLwmnx B apxenckon metamop-
Mopdmyeckon Tonle. Marmatnyeckue oyvarv 3TUX UHTPY3WiA
bl B 3HauMTenbHOW cTeneHn AnddepeHunpoBaHbl
(Eu/Eu* 0,11-0,14) n BO3HMKNIM Ha rnybuHax, cooTBeT-
CTBYIOLLMX BEpXHEeW KOHTUHeHTanbHon kope (Eu/Sm
0,11-0,17). Ha 30nm0TO NpoAaykTMBHa KBapL-TeTPagnuMunT-
BMCMyTOBas accouuauus. CpegHee cogepxaHue Au B
pygax 7,9 r/T. WHTpy3umM amyaxukaHo-LIaxTaMUHCKOro
Komnnekca, addysnBbl WaAapOHCKON cepun U 30M0Toe
opyaeHeHue obpasoBanncb 3a CYET eQUHOro MCTOYHMKA
6113Koro K agaknToBOW Marme.

Kntouessie criosa: aMyLI,)KI/IKaHO-LIJaXTaMMHCKMVI KOMMJ1eKC,
CKapHbI, 30J10TO, afaKnUThbI.

APPLIED METALLOGENY

A.N.Yurichev

CRITERIA OF REGIONAL AND LOCAL PREDICTION
OF CHROMITE ORE POTENTIAL IN PODIFORM
ULTRAMAFIC MASSIFS OF FOLDED REGIONS

Criteria of regional and local evaluation of chromite ore
potential in ultramafic massifs in folded regions are re-
viewed. Mineralization and its dependence on formational
type of chromite-bearing rocks, structure and spatial di-
mensions of massifs, tectonic setting during formation of
massifs and post-ore tectonics are characterized. Rela-
tion of chromite mineralization with chemistry of olivine,
comparable compositions of ore and accessory chrome-
spinellides are shown.

Key words: ultramafites, Cr-spinels, assessment of chro-
mite ore potential, predictive criteria of ore mineralization,
chemistry of olivines and chromespinellides.

GEOLOGY OF ORE DEPOSITS

B.N.Abramov

ANDRYUSHKINSKOYE GOLD DEPOSIT:
GEOCHEMICAL FEATURES OF ROCKS AND ORES,
EASTERN TRANS-BAIKAL AREA

The main gold mineralization of this deposit is hosted by
skarns in veinlet-disseminated zones within Archean
metamorphic strata. Magmatic chambers of these intru-
sions were largely differentiated (Eu/Eu* 0,11-0,14) and
formed at depth corresponding to the upper continental
crust (Eu/Sm 0,11-0,17). Quartz-tetradymite-bismuth
association is productive for gold. The average Au grade
in ores is 7,9 g/t. Intrusions of Amudzhikan-Shakhtamin
complex, effusives of Shadaron series and gold minerali-
zation were all generated from a single source similar to
adacite magma.

Key words: Amudzhikan-Shakhtamin complex, skarns,
gold, adacites.



A.B.AHOpees, P.X.MaHcypoe

(®ryn LeHTpanbHbI HAy4YHO-UCCNEeaoBaTENbLCKUN
reonoropasBefoyHbIN MHCTUTYT UBETHbLIX M 6naropogHbIX
MeTannos)

Tunbl PY 30JIOTA N OBCTAHOBKMU

NX HAXOXOAEHNA HA MECTOPOXAOEHUAX
HOBOIOAHEHCKOIO PYOHOI'O MNMOJIA,
NONAPHbLIW YPAN

B npegenax HoBorogHeHCKOro pygaHoro nonsi BblgeneHo
TPU OCHOBHbIX CTPYKTYPHO-BELLECTBEHHbIX TWMa 30510TbIX
py4: 30510TO-MarHeTUT-CyNbUAHBIN MaCCUBHbIN, 30510TO-
Cynb(UAHBLIN NPOXUNKOBO-BKPANEHHbIN LUTOKBEPKOBbLIN,
30M0TO-CyNbGNAHO-KBAPLIEBBIA KUINBHO-NPOXUMKOBBIA. YC-
TaHOBIIEHHbIE TUMbI PYA — NPOAYKTbI NocnenoBaTenbHo-
ro pasBuTMA €AuHOW OOMrOXMBYLLEN pyaoobpasyloLlen
MarmaToreHHo-rMapoTepMarnbHON CUCTEMbI, CBA3AHHON C
NposIBMEHNEM [OEBOHCKOrO WHTPY3UMBHOIO Marmartuama.
MpombIWNEHHO 3Ha4yMMble 0ObeKkTbl HoBOrogHeHckoro
pygoHoro nons (mectopoxgeHnus HosorogHee-MoHTO,
MeTponaBnoBCKOE) OTNNYAKOTCA MPOCTPAHCTBEHHLIM COB-
MELLLEHNEM HECKOSbKUX TUMOB PYA, YTO AOMMKHO Y4YUTbl-
BaTbCH MPW NpeaBapuUTENbHON OLEHKE U3BECTHbIX U HO-
BblX pydonpossreHunni 3onota Ayapbaxoscko-Hosoroa-
HeHckoro BIMT.

Krtoyesblie criosa: BYNKaHO-NYTOHUYECKUA MOSIC, Pya-
Hblii y3en, pyaHoe rore, MecTOpoXAeHwe, TuMbl pya,
CKapHbl, METacoMaTWTbl, CAMOPOAHOE 30J10TO, MarHeTuT,
nvpWT, KoGanbTWH, Tennypuabl, pyaHO-MarMaTuyeckas
cuctema.

E.B.3y6nok', N.A.MpydHukoe?, 10.J/1.Azeeg?

(*dI'BY Bcepoccuickuii Hay4Ho-MUCCneaoBaTenbCKUM
WHCTUTYT MUHeparbHOro ceipbs um. H.M.®egoposckoro,
2000 «Cubupckasi reonormyeckas KOMNaHusI»)

OCOBEHHOCTW BELLLECTBEHHOIO COCTABA
XENE3UCTbIX KBAPLUMTOB TOHOLOCKOM

NnowAQu

Ha ocHoBe aHanusa obLmMpHOro dhakTuyeckoro maTepu-
ana, BKIIKYaloLlero pesynbTaTbl NPeawecTBYOWMX pa-
oot (1982 r.), a Takke nomckosbix pabot 2013-2015 rr.,
npoBefEHHbIX Ha ToHOACKOM nmnowaan Butumckoro xe-
Ne30opyaHoro parioHa, pacCcMOTpeHbl neTporpadumyeckue
N MUHepanornyeckme ocobeHHOCTU pyn M pyAoBMeLla-
IOWMX nopon Haubonee W3y4eHHbIX PYyLAONPOSBIEHUN
panoHa Yuctoe n AsoBckoe. BbINOMHEHHLIN AeTanbHbIN
aHanua pyag 1M pygoBMeLLatoLmMx Nopog MoxeT ObiTb Uc-
nonb3oBaH ANsl peLleHnsi BOMPOCOB, CBA3AHHbLIX C Mpo-
rHO3MPOBAHMEM TEXHONOMMK OBOralleHnst He TOMbKO TO-
HOOCKUX pyA, HO M aHanornyHbIX UM reorioro-npoMabiLl-
NEHHbIX TUMOB.

Kntoyesble crosa: ToHoAckaa nnollagb, MeaBexXeBcKas
CBUTA, XenesucTble KBapuWTbl, pyabl, pyaHble MUHepa-
nbl, MarHeTUT, remaTwurT.

A.V.Andreev, R.Kh.Mansurov

THE TYPES AND GEOLOGICAL SETTINGS OF GOLD
ORE MINERALIZATION IN THE NOVOGODNEE ORE
FIELD, POLAR URALS

Gold deposits and occurrences of the Novogodnee Ore
Field in the Polar Ural Segment of the Auerbakh-
Novogonee Volcano-Plutonic Belt (VPB) are composed
of three main structural-compositional types of gold ore
mineralization. These are the massive gold-magnetite-
sulfide, veinlet-disseminated gold-sulfide, and vein-vein-
let gold-sulfide-quartz mineralization types, that form,
respectively, lenticular lodes, stockwork-like bodies, and
linear mineralized zones. The ore mineralization types
represent products of successive development of a uni-
fied long-lived magmatogenic hydrothermal ore-forming
system related to Devonian intrusive magmatism. A dis-
tinguishing feature of economically interesting objects of
the Novogodnee Ore Field (namely, the Novogodnee-
Monto and Petropaviovskoe Ore Deposits) is a spatial
coincidence of several of the ore mineralization types,
which must be taken into account for a preliminary esti-
mation of discovered and forecasted gold occurrences
within the Auerbakh-Novogodnee VPB.

Key words: Volcano-Plutonic Belt (VPB), ore cluster, ore
field, ore deposit, ore mineralization type, skarn, meta-
somatite, native gold, magnetite, pyrite, cobaltine, tellu-
rides, ore-magmatic system.

E.V.Zublyuk, I.LA.Prudnikov, Yu.L.Ageev

COMPOSITIONAL FEATURES OF FERRUGINOUS
QUARTZITES, TONOD AREA

The paper reviews petrographic and mineralogical fea-
tures of ores and ore-hosting rocks from the best studied
ore occurrences in the area: Chistoye and Yazovskoye,
based on the analysis of extensive factual data including
results of previous works (1982) as well as prospecting
(2013-2015) within Tonod area of Vitim iron district. The
detailed analysis of ores and ore-hosting rocks can be
used to deal with issues related to prediction of pro-
cessing technology for Tonod ores and those of similar
geological and economic types.

Key words: Tonod area, Medvezhevsk suite, ferruginous
quartzites, ores, ore minerals, magnetite, hematite.



N.J1.0neiinuk', J1.B.Kyneweesuy?
(*O00 «UNHaycTpusy, 2PIBYH NHcTUTyT reonormu
Kapenbckoro Hay4Horo LeHTpa PAH)

NETPOXMMWYECKUE OCOBEHHOCTHU
U BJIArTOPOOHOMETAJIbHAA MUHEPAITU3ALIUA
KOUKAPCKOIO CUIIA, KAPENUA

K BepxHen 4actm cTpatnduumMpoBaHHOIO TUTaHOMarHe-
TUTOBOrO ropusoHta B rabbpogoneputax Korikapckoro
cvnna B LleHTpanbHol Kapenum npuypodeHa 6naropoga-
HOMeTanbHas MuHepanu3auus. PaccmatpusatoTcs net-
poxumuyeckne ocobeHHoOCT nopoa u coctae Ti-Fe-okuc-
HbIX pyd. brnaropogHomeTanbHas MUHepanu3aums JNoka-
nusyeTtcs BOMM3W rpaHuubl nepexoda MenaHOKpaToBbIX
rabbpoaonepuToB K CybLLenoYHbIM guoputam 1 TaroTe-
€T K BepXxHen Yyactn Hanbonee 6oraTtbix TUTAHOMarHeTu-
TOBbIX PYA. QNeMEHThI MaTUHOBOW rpynnbl, BXOASLINE B
apceHugbl, cynbdunapbl, TeNNypuabl, CTaHHUAbI, U 30510TO
accouumpyoT ¢ Manocynb®uaHon MegHon MuHeparnuaa-
uunen (1—4%) v obpasyroT NPOTHKEHHYIO CTPaTUdULNPO-
BaHHYIO 3areXb CO CpedHMM codepXaHnem cyMmbl bna-
ropodHbix metannoB 1-3 r/T. OTKPbITO MeCTopoXaeHne
KOMMNMeKCHbIX 6riaropogHomeTanbHbIX pya Bukwa.

Kntouesnie crnosa: Korkapckuii cunn, rabbpononepuTsi,
TUTAHOMAarHeTUTOBbIE PYAbl, ANIEMEHTbI NNAaTUHOBOM rpyn-
nbl, NaTUHOMABI, 30N0TO, Kapenus.

CTPOEHVE MECTOPOXIEHW ANTMA30B

A.A.MupoHoe
(OO0 «Cubupb Neonounck»)

AJIMA3OHOCHOCTb OCIMWHO-KUTOUCKOIO
FTMNEPBA3NTOBOIO MACCUBA

0O606LeHbl MaTepranbl NpeawecTBEHHUKOB, N3yYaBLUNX
anmasoHocHocTb OcnuHo-Kutoickoro runep6asutoBoro
mMaccuBa, 3a nepuog 1934-1993 rr. MaccuB pacnosnoxeH
B Pecnybnuke Bypsatua B oTporax BoctouHnoro CasiHa,
B mexaypeube OHOT — Kuton. AnmasoHOCHbI yrrepo-
ONCTble NepuaoTUTbl M orpaduyeHHble KBapL-MofieBo-
lWnNaToBble nNopoAbl, crarawlue pPYAOHOCHbIE XUIbl,
LUTOKBEPKK, KceHonuTbl. OcBeLleHbl NCTOPUS U3YYeHUs,
mMeToaukn onpoboBaHua u guarHocTukm anmasos. Oxa-
pakTepr3oBaHbl NEPCMNEKTUBHbIE Y4aCTKN.

Knoyessbie crioga: anmasbl, OcnmHo-Kntomcknin maccums,
rmnep6asunTbl, 00yrnepoxunBaHue, rpaduTnsaums, yrne-
poancTble NepugoTuThl, rapubyprmutel, CasiHckas cknag-
yaTasa obnacTb.

AMMAPATYPHO-TEXHUYECKUWE CPEOCTBA
N TEXHONOI N TEONOINOPASBEOOYHbLIX PABOT

A.U.Pomanuyk', [1.51. Kowens', A.B.Kapeea',
B.M.FO6k0?, N.H.lMToHomapéea®

(*®ryn LieHTpanbHbIil Hay4YHO-UCCNeAOBaTENBCKUN
reonoropassefoYHbIi MHCTUTYT LIBETHbIX M GnaropogHbix
meTannos, 2FHL, YT «kHOxmopreonorusy)

W3BITEHEHUE NMOMYTHbLIX KOMMNOHEHTOB
N3 OKEAHNYECKUX Fe-Mn KOHKPELIUUN

I.L.Oleinik, L.V.Kuleshevich

PETROCHEMICAL FEATURES AND PRECIOUS-
METAL MINERALIZATION OF KOIKARY SILL,
KARELIA

Noble-metal mineralization is confined to the upper por-
tion of the stratabound titanomagnetite horizon in the
gabbro-dolerites of the Koikary sill, Central Karelia. The
petrochemical characteristics of the rocks and the com-
position of Ti-Fe-oxide ores are discussed. The noble-
metal mineralization is emplaced near the boundary of
transition from melanocratic gabbro-dolerites to subalka-
line diorites and is confined to the upper portion of the
highest-grade titanomagnetite ores. PGE (that form part
of arsenides, sulphides, tellurides and stannides) and
gold are associated with low-sulphide copper mineraliza-
tion (1-4%) and form an extensive stratabound body with
the average total noble metal concentration of 1-3 gl/t.
Viksha complex noble metal ore deposit has been dis-
covered.

Key words: Koikary sill, gabbro-dolerites, titanomagnetite
ores, PGE, platinoids, gold, Karelia.

GEOLOGY OF DIAMOND DEPOSITS

A.A.Mironov

DIAMOND POTENTIAL OF OSPIN-KITOY
HYPERBASITE MASSIVE

Materials of previous researchers who studied the dia-
mond potential of Ospin-Kitoy hyperbasite massive for
1934-1993 period are summarized. The massive is lo-
cated in Buryatia (Eastern Sayan spurs, Onot-Kitoy inter-
fluve). Diamond potential was determined for carbona-
ceous peridotites and graphitized quartz-feldspar rocks
constituting mineralized veins, stockworks and xenoliths.
Study history, methods of diamond sampling and diag-
nostics are described. Prospective areas are charac-
terized.

Key words: diamonds, Ospin-Kitoy massive, hyperba-
sites, graphitization, carbonaceous peridotites, harzbur-
gites, Sayan folded belt.

TECHNICAL FACILITIES AND EQUIPMENT
IN GEOLOGICAL EXPLORATION

A.l.LRomanchuk, D.Ya.Koshel, A.V.Kareva, V.M.Yubko,
I.N.Ponomaryova

EXTRACTION OF BY-PRODUCTS FROM OCEANIC
Fe-Mn NODULES



lMpuBeaeHbl pe3ynbTaTthl UCCnenoBaHWMA B obnactu rua-
pomeTannypruyeckon nepepabotkun KMK, ocHoBaHHOM
Ha BbllLeNnavYnBaHn meau, HUKens, kobanbta U mapraH-
La cepHUCTbIM aHrugpuaom. [lonyyeHbl MefHbIN, Hu-
Kenb-ko0anbTOBLIM N MapraHUEeBbIN KOHLEHTpAThl, a Tak-
e BbISIBNIEH XapaKTep pacnpegeneHnsi OCHOBHbIX W
MOMYTHLIX MONE3HbIX KOMMOHEHTOB MO MpoAyKTam rnepe-
paboTkW. YCTAHOBSEHO, YTO OCHOBHAs 4acTb LMHKA KOH-
LEeHTpUpYeTCs B HUKENb-KODANbTOBOM KOHLEHTpaTe, OT-
Kyda MoOXeT OblTb M3BreYeHa Npu ero ganbHeunwen
nepepabdboTtke. MonnbaeH NofHOCTLI0O OCTAETCs B Hepac-
TBOPMMOM OCTaTke. JKCMepuMMeEHTarnbHO MoKasaHa BO3-
MOXHOCTb €ro Bhbillena4yMBaH1s pacTBopamMmn cogbl C no-
cnefywoLwmnmM n3BnevYeHMeM Ha aHMOHOOOMEHHY CMony
AM-2b. [MpoaHanuamMpoBaHO pacnpeneneHne penkose-
mMenbHbIX MeTannos (P3M) no npogyktam nepepaboTku
KMK.

Kntouesble crnosa: mefpb, HUKerNb, KOBanbT, MapraHeL,
UWHK, MonNnbaeH, peako3emerbHble MeTanmbl, rmapo-
MeTannypruyeckas texHonorus, KMK.

3APYBEXHbIN OMbIT

N.B.Ezopoea
(OO0 «MuHepan-UHdo»)

NPOBNEMA KONMMYECTBEHHOW OLIEHKHN
CbIPbEBbIX BA3 3APYBEXHbIX CTPAH

KonnyecTtBeHHas oueHka cbipbeBbix 6a3 MonesHbIX NCKOo-
naemMbix 3apybexHbIX CTpaH M Mupa B LeSIOM OCHOBaHa
Ha MOHUTOPWHre MHopMaLMM, coaepXallenca B oT4é-
Tax nyonuyHbIX ropHOoZOObIBAKOWNX KOMMaHUN nepeq
akunoHepamu. [Ina cTpaH, Ha TEPPUTOPUN KOTOPbIX Ny6-
NNYHbIE KOMMAHUN HE OENCTBYIOT UINN UX PONb HEBEMMKA,
NCNOMb3YHTCHA OAHHbIE reONOrMYecknx Cnyxo, MHbIX odu-
LmanbHbIX OpPraHoB, CMeLManuM3MpoBaHHbIX areHTCTB, a
TakKkKe IKCNepTHbIE OLEHKN.

Knroueesie crioga: 3anachl, pecypcbl, MUHEPaNbHOE Chbl-
pb€, MECTOPOXKAEHMUS, TOPHOAOGLIBAIOWME KOMMaHUK,
reofiornyeckas crnyxo6a, sapybexHble CTpaHbl, MUp.

NMO3OPABJIAEM C FOBUJTEEM

B.[O.KoHknHa, B.MN.dununnosa

The paper presents research results in the field of hy-
drometallurgical nodule processing based on Cu, Ni, Co
and Mn leaching by disulfide. Copper, nickel-cobalt and
manganese concentrates were produced, distribution
pattern of predominant and by-products of processing
was identified. It was found that the bulk of zinc is con-
centrated in nickel-cobalt concentrate and extractable in
its further processing. Molybdenum remains in insoluble
residue completely. Experiments showed its amenability
for leaching by soda solutions followed by extraction on
anion-exchange resin AM-2B. Rare-earth metal distribu-
tion on nodule processing products was analyzed.

Key words: copper, nickel, cobalt, manganese, zinc, mo-
lybdenum, rare-earth metals, hydrometallurgical technol-
ogy, Fe-Mn nodules.

FOREIGN EXPERIENCE

I.V.Egorova

THE PROBLEM OF QUANTITATIVE ESTIMATION
OF FOREIGN COUNTRIES’ MINERAL RESOURCES

Quantitative estimation of mineral resources in foreign
countries and worldwide is carried out by the monitoring
of the public mining companies’ reports to shareholders.
For countries in which public companies do not work, or
their role is small, the data of geological surveys and oth-
er official bodies, specialized agencies, as well as expert
evaluation is used.

Key words: reserves, resources, mineral raw materials,
deposit, mining companies, geological service, foreign
countries, world.

OUR CONGRATULATIONS

V.D.Konkin, V.P.Filippov



