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HEAPOMNOJIb3OBAHUE

b6.K.Muxatinos, I'.B.CedenbHukosa,
6.U.beHesonbekul, A.N.PomaH4yk
(Oryri « UHUrPU»)

MHHOBALIMOHHBLIE TEXHONOIMU
NEPEPABOTKUW YNMOPHbIX U BEOAHbIX PYQl
30JIOTA KAK OCHOBA PALIMOHAJIbHOI'O
HEOPOMOJIb3OBAHUA

BbinonHeH aHanua3  COCTOSHUA  MUHeEparbHO-
cbipbeBOM Oa3bl 30/10Ta, NOKa3aHa Bo3pacTarLlas
ponb 6onblweobbeMHbIX MecTopoxaeHun ¢ ben-
HbIMK, yO6OrMMM M YyNOpHLIMK pygamMu B 3anacax
KOpeHHoro 3ornoTa. PekomeHOoOBaHO NpuvMEHeHune
M npuseneHbl npumMmepbl MHHOBAUMOHHBLIX TEXHOI10-
rMn nepepaboTku pyd 3050Ta C WUCMONb30BaHWEM
MeTofoB hpoToMeTpudeckon cenapauun, Guorna-
poOMETannyprum n 3HepreTMYeckMx BO3AENCTBUMN,
obecneunBawowmx peHTabenbHoe Wu3BneYeHune
3onorTa.

Kntouesnie crnosa: 6egHble, yborne pyapbl, 301070,
doToMeTpmnyeckaa cenapauus, Ovorngpomertarn-
nypruvsi, a3HepreTyeckme Bo3encTBuS.

NPUKINAOHAA METANNOINEHUA

A.A.[aspunos (OIBYH TuxookeaHCKuli OKeaHOs10-
a2uvyeckul uHecmumym um. B.U.Nnbuuesa [JBO
PAH)

AKTYAIbHbIE BONPOCbI TEOPUU
N NPAKTUKU MOP®OCTPYKTYPHO-
MWHEPATEHUYECKUX UCCNEQOBAHUA

MpennoxeHa ModenbHO-UeneBass  yCTaHOBKa
MOPMOCTPYKTYPHO-MUHEPAreHNYecknx  unccrnego-
BaHWI, BKIIOYalOLWas opurnHanbHoe onpeaeneHme
npegmMeTa U3yvyeHUs, MOMOXEHUS O TOMOMOruu,
KOHBEPreHunn, MuHepareHM4YeCcKo acummeTpuu,
nacnoptTMsaumm ouvaroBbiX CUCTEM WU  OpPUEH-
TMpPOBaHHAasi Ha BbIsIBIIEHNE obnacTen n 30H Kymy-
NAUUKM  SHOOTEHHOW 3JHepruun, uaeHTUUKaLmo
CTPYKTYPHO-BELLECTBEHHbIX CNefoB SIBMEHUA Ten-
nomaccoriepeHoca B penbede 1 reofiormyeckom
cpepe. B kauectBe npumepos anpobauun npeana-
raemblX TEOPETMYECKNX MOSIOKEHUA NpPUBEOEHbI
KpaTkune pesynbTathl MOPCOCTPYKTYPHO-
MUHEpareHNn4ecKoro n3yvyeHus BocTtoyHo-
Asnatckoro n Konbcko-Kapenbckoro Hagnmiomo-
BbIX MeracBooB.

Knroyeesbie criosa: MOpOCTPYKTypa LIEHTpanbHO-
ro Tuna, NitoM, MMHEpareHusl, Meraceof, o4yaroBasi
cuctema, roMonorus.

SUBSOIL USE

B.K.Mikhailov, G.V.Sedelnikova, B.l.Benevolsky,
A.l.Romantchouk

INNOVATION TECHNOLOGIES OF GOLD
REFRACTORY AND LOW GRADE ORES PRO-
CESSING AS BASIS OF RATIONAL

MINERAL RESOURCES USING

Gold mineral resources were analyzed and the
main role of large deposits with refractory and low
grade ores was shown. The using of innovation
technologies in gold ore processing such as pho-
tometric separation, biohydrometallurgy and energy
impacts and treatment are recommended for cost
effective gold extraction.

Key words: gold resources, low grade ore, photo-
metric separation, biohydrometallurgy, energy im-
pacts and treatment.

APPLIED METALLOGENY

A.A.Gavrilov

PRESSING QUESTIONS OF THEORY AND
PRACTICE OF MORPHOSTRUCTURAL-
MINERAGENIC RESEARCHES

The target-model position of morphostructural-
mineragenic researches is proposed. It includes the
original definition of research subject, concepts of
homology, convergence, mineragenic, asymmetry,
the certification of focus systems and directed to
the revelation of areas and zones of the endoge-
nous energy cumulation. It is aimed too at the iden-
tification of structural-material traces of the heat-
mass transfer phenomena in relief and within geo-
logical environment. The brief results of morpho-
structural-mineragenic study of the East Asian and
the Kola-Karelian overplume mega-arches as ex-
amples of tests of theoretical concepts are consid-
ered.

Key words: morphostructure of the central type,
plume, minerageny, mega-arch, focus system, ho-
mology.



J1.B.9dpuw (MHcmumym eeornoauu u ripupodo-
none3o8aHusi AmypHL [IBO PAH)

FrEO®PU3NYECKASA BbIPAXXEHHOCTb
30JIOTOPYOHbIX CTPYKTYP NPUAMYPbA,
POCCUA

B cTpykTypax Me3030MCKOW TeKToOHOMarmaTuie-
ckon aktmem3auuun [lMpramypbsi 30M0TO PYyAHbIX
MECTOPOXAEHMN reHepupyeTcs M3 HeMUyYecKknx
nopoAa, a B ckrag4yartbiX Tonwax — u3 yrnepoam-
CTbIX anesponenuToBbix Tonuwi. MepBble nposiBns-
10T cebs MarHWTHbIMW aHoManusiMu, BTOpble —
HYNEeBbIMU 3HAYEHUSIMU MarHUTHOCcTU. Ho B 0beunx
obCTaHOBKax  30M0TOpyAHblE  MECTOPOXAEHUS
PUKCMPYHOTCS NOKanbHbIMW OTpULATENbHLIMU Fpa-
BUTALMOHHBIMW aHOManuAMW. AHarnornyHasi TeH-
OEHUUS MNposIBNIEHA UM B PErvoHarsbHblX 30510TO-
HOCHBbIX CTPYKTypax.

Knrouesbie crioga: 30NOTOHOCHBIE CTPYKTYPbI, 30-
noTopyaHble MECTOPOXAEHMUS, TFPaBUTALMOHHbIE
MWHUMYMbI, MarHUTHbIE MaKCUMYMbl, ME30301CKas
aKTuBM3auus.

B.1.Bsanos, E.l[NaHosa, E.B.CemeHo8
(®ryri «BCEreut»), M.1.ramoe, K0.B.lMonos
(FO®Y), A.C.Knroyapes (OIYI «<UMMIMP3»)

PEOKO3EMEJIbHbIE METANNbI
B AMKTUOHEMOBbBIX CITAHLAX
M OBONOBbIX MECYAHUKAX

NMPUBANTUACKOIO BACCEUHA

WccnegoBaHbl cocTaBbl OOOMOBbLIX MECYAHWUKOB
(cpochopuToB) U OMKTUMOHEMOBLIX cnaHues [pu-
OanTuiickoro ocagoyvHoro bacceriHa. B Hux onpe-
JeneHbl MNOBLbILWEHHbIE COoAepXaHua peakose-
MenbHbIX MeTanmnos, AocTurawwue B docdopu-
Tax B cymMmMe C Y MUHWManbHO-NPOMBbILLIIEHHOrO
ypoBHS. OCHOBHbIM MCTOYHUKOM MeTannoB B 060-
NOBLIX NecyaHukax CrnyxuTt docgopnTnuanpoBar-
HbI geTpuT pakoBuH Obolus. B OMKTMOHEMOBbLIX
cnaHuax peako3emMernbHble MeTansbl coaepXxarcst
B kapboHaT-pTop-anatute o6MOMKOB PakOBUH, B
Menkux kpuctannax anatuta. Obonosble nec-
YaHVKWU MOryT paccMaTpuBaTbCs Kak HOBbIA reHe-
TUYECKMA TUM MNPOMBILLIIEHHOTO OpYAEeHEeHUs Ha
peakosemernbHble MeTansbl.

Knroyeesbie crnoesa: obornosble necyaHuku (docdo-
puTbl), OMKTUOHEMOBbIE CHaHLbl, peako3emenb-
Hble MeTannbl, UTTpuR, kapboHaT-dTop-anaTwuT,
docdaTHbI LeMeHT, aeTpuT pakoBuH Obolus,
KpucTannbl anatuta, reHeTUYEeCKUi TUMN NMpPOMbILL-
NEHHbIX peAKO3EMETbHBIX pya.

METOAbI U METOAUKU NMPOIHO3A,
NMOUCKOB, OLIEHKU N PA3BEKU
MECTOPOXAEHUU

A.U.UsaHos (OI'YT « LIHUTPU»)

L.V.Eirish

THE GEOPHYSICAL EXPRESSION OF GOLD
STRUCTURES PRIAMURY, RUSSIA

In the structures of the Mesozoic tectonic and
magmatic activity Priamury gold ore deposits gen-
erated from femic rocks, and in folded strata —
from carbonaceous aleuro-pelite thick. The first
magnetic anomalies reveal themselves, and the
second — the value zero magnetism. But in special
environments gold deposits are fixed by local nega-
tive gravity anomalies. A similar trend is manifested
in the regional gold-bearing structures.

Key words: gold structures, gold deposits, gravity
minimums, magnetic maximums, Mesozoic activi-
zation.

V.l.Vyalov, E.G.Panova, E.V.Semenov, M.l.Gamov,
Yu.V.Popov, D.S.Klucharev

RARE EARTH METALS IN DICTYONEM SHALE
AND OBOLOUS SANDSTONE IN
BALTIC BASIN

Are investigated structure sandstones with Obolus
(phosphorites) and Dictionema shales of Baltic sed-
imentary basin. In them the raised maintenances of
rare-earth metals reaching in phosphorites in the
sum with Yttrium of is minimume-industrial level are
defined. The basic source of metals in Obolus
sandstones is phosphate detritus of Obolus shells.
In Dictionema shales rare-earth metals contain in
carbonate-fluorine-apatite of fragments of Obolus
shells, in small crystals of apatite. Obolus sand-
stones (phosphorites) can be considered as genet-
ic type of new industrially ores on rare-earth met-
als.

Key words: Obolus sandstones (phosphorites), Dic-
tionema shales, rare-earth metals, yttrium, car-
bonate-fluorine-apatite, phosphatic cement, phos-
phate detritus of Obolus shells, apatite crystals,
genetic type of industrially ores on rare-earth met-
als.

EXPLORATION: TECHNIQUES
AND METHODS

A.l.lvanov



3KCNPECCHbIVW METOJ MOUCKOB
30J10TOPYOHbIX MECTOPOXAEHWUN
B CITOXHbIX FTOPHO-TAEXHbIX
JAHOWA®TAX

PaccmoTtpeHbl npobnemMbl NOMCKOB pyaHOro 30510-
Ta B CMNOXHbIX FOPHO-TaEXHbIX NaHawagpTax — Ha
3aneceHHbIX, 3a00MN0YEHHbIX, MOKPbITbIX KYPYMHMU-
Kamu cknoHax u Bogopasgenax. [NpeanoxeHa me-
TOAMKA 3KCMPECCHOMO M3YYeHUsa AentoBuanbHbIX
OTIOXEHUN C LEeNbio MOUCKOB 30M10TOPYAHbIX 00b-
€KTOB B TaKMX YCITOBMSX: 0BTOMOYHOIO (OKOHTYpU-
BaHUS OernoBuanbHbIX CBanoB PyAHbIX TEM), Wnu-
XOBOrO  (MMHEpanornyeckoro + MWHeparnoro-
reOXMMMUYECKOr0) U NUTOXMMMYeckoro. [ns obHa-
XEHUS [entoBus, ero uU3yyeHus u onpoboBaHus
NpUMeHSeTCa npoxoaka wWypdoB, Bynbao3epHbIX
KaHaB rnyomHom 0o 1 M, CKBaXXWH MHEBMOYAAPHOro
OypeHus.

Kntoyeebie crosa: NHMOPMATMBHLIN Cron gento-
BYS, Wypdbl, Oynbao3epHble kaHasbl, onpoboBa-
HWe OentoBus.

B.[1.AgpaHacbes (MMIHcmumym 2eonoauu U MuHe-
panoeuu um. B.C.Cobonesa CO PAH)

MUIPALMOHHBLIE CBOUCTBA
MHOUWKATOPHbIX MUHEPAIIOB
KUMBEPJINTOB B CBA3U

C NMPOrHO3NPOBAHUEM MECTOPOXOEHWUNA
AJIIMA30B

OxapakTepu3oBaHbl  yCroBust  hopMMUPOBaHUS
OpPEO0sIoB MHAMKATOPHLIX MMHEepParnoB KUMGepnnToB
npu ceaMMeHToreHese [AONs KOHTUHEHTanbHbIX,
NPUBGPEXHO-MOPCKNX TPaHCIPECCUBHBLIX U perpec-
CMBHbIX OOCTAHOBOK, MHIPEccUMM U MepeoTrioxe-
HusA. MNokasaHo, YTo B NOGLIX NMMTOANHAMUYECKUX
obCcTaHOBKax WX MakcuMarbHble KOHLEeHTpauum
TArOTEOT K KOPEHHbIM UCTOUYHUKAM.

Knoueeble crioga: nHOUKaTOpHbIE MUHEparbl KM-
6epnvToB, UMK ceguMeHTOoreHesa, MexaHn4eckuii
Opeosl paccesiHusi, NUToAMHaMUYecKne YCroBUs
dhopMMpOBaHMS OPEOSIOB, NEPEOTNIOXKEHNE Opeo-
nos.

CTPOEHUE PYAHbIX MECTOPOXXOEHUA
A.l"Bonykos (@Y1 « LIHUTPU»)

FEOJIOrO-NONCKOBbLIE MOOENA
MEOHO-LUMHKOBOKONYELOAHHbIX
MECTOPOXOEHWUN YPATIA

PaccMoTpeHbl OCHOBHbIE F€OforMyYeckne 3nemMeH-
Tbl 0OOOLLEHHON TrEeonoro-nONCKOBOM  MOAENu
Me[HO-LMHKOBOKOM4Ye4aHHOro MECTOPOXAeHNs
ypanbCcKoro Tuna. 3TW 3NeMeHTbl NMPOLAEMOHCTPU-

A SET OF BEDROCK GOLD-ORIENTED
TECHNIQUES AND METHODS FOR
EXPLORATION IN THE MOUNTAINOUS TAIGA
ENVIRONMENTS

The paper deals with problems the bedrock gold
prospectors encounter in the mountainous taiga
environments, i.e., in forested, bogged, and/or
felsenmeer-covered slopes and drainage divides. A
set of the bedrock gold-aimed techniques and
methods employing talus is recommended for us-
age in the environments: visual contouring of min-
eralized colluvium, heavy mineral techniques, talus
fines geochemical sampling. In order to expose
talus for further sampling and studying, pitting, air
percussion drilling and bulldozer trenching are
used.

Key words: informative talus horizon, pit, bulldozer
trench, talus sampling.

V.P.Afanasiev

MIGRATION PROPERTIES OF KIMBERLITE
INDICATOR MINERALS IN VIEW
OF FORECASTING OF DIAMOND DEPOSITS

The formation conditions of kimberlite indicator
minerals in terms of diamond deposits prospecting
are characterized. The cycle of sedimentogenesis ,
the formation conditions of halos of continental,
littoral transgression and regression settings in the
conditions of ingression during the halos redeposi-
tion have been described. The principle conclusion
is that the maximal concentrations of indicator min-
erals gravitate towards the primary sources in all
lithodynamic settings.

Key words: kimberlite indicator minerals, sedi-
mentogenesis cycle, mechanic scattering halo,
formation conditions of halos, halos redeposition.

ANATOMY OF ORE DEPOSITS
A.G.Volchkov

GEOLOGICAL EXPLORATION MODELS OF THE
URALIAN Cu-Zn MASSIVE SULFIDES

Basic geological elements of a generalized explora-
tion model of the Uralian-type Cu-Zn massive sul-
fide deposits are considered. These elements are
exemplified by case histories from South and Mid-



poBaHbl Ha npumepe OOMbLWIOW TrpyMnnbl MeOHO-
LIMHKOBOKOMNYEAaHHbIX MecTopoXaeHuin HOxXHOro u
CpegHero Ypana. [lpegnoxeHbl npakTU4eckme
pekoMeHZauMm Mo  WUCMONb30BaHWMIO  reosoro-
NMOWMCKOBOW MOAENN B NMpaKTUKe reosnioropasBenoy-
HbIX paboT.

Knroueebie criosa: MeAHO-LIMHKOBOKOMYEAaHHbIe
MECTOPOXAEHNHA,  reosioro-nouMckoBasl  Mogerslb,
YPOBEHb 3PO3MOHHOIO Cpe3a, PYLOKOHTPONUpYHo-
LM ypOBEHb, NoMckoBast 06CcTaHOBKa.

M.B.HamaneHxko, M.A.UmameHOuHo8a,
B.A.[JaHune4eHko, M.B.[JaHunuH, A.H.lyduH
(Oryri « UHUIrPU», H.B.L{bimbanok

(OO0 «CmaHHonum)

FEOJIOM'MYECKOE CTPOEHUE
30110TOPYOHOIO MECTOPOXOEHUA
BEPXHUW XAKYAH, MATALLAHCKAA
OBJIACTb

OnpegeneHo nonoxeHve BepxHe-Xak4yaHckoro
30/10TOPYAHOrO MECTOPOXAEHUS B PerMoHasnbHbIX
CTPYKTYpax, NpuBeaeHbl AaHHbIe O ero reosiornye-
CKOM CTpOEeHUn, MopdonorMm pyaHbliX 30H, MUHe-
panbHOM cocTaBe pya W MmetacomaTutoB. Onpe-
AeneHbl napameTpbl PU3MKO-XMMUYECKOTO PEeXK-
Ma MuHepanoobpasoBaHus. PaccmoTpeHbl nep-
CNeKTUBbI AarnbHENLLIErO OCBOEHMUSI 0ObekTa.
Knrouessble cnosa: MaragaHckas obnacTtb, 3050T0-
pyoHOE MECTOpPOXAEHWE, pyAHasl 30Ha, MPOXUI-
KOBO-BKpanmeHHas MMHepanuaauus.

NAMATHbIE OATbI

K 80-nemuto AHamonus UeaHosu4a Kpusuoea

K 100-nemuro Jlbea Hukonaesuuya O84YUHHUKOBA

dle Urals. Practical recommendations on the mod-
el's usage in exploration are given.

Key words: Cu-Zn massive sulfide, geological ex-
ploration model, erosion level, ore-controlling level,
type environment.

M.V.Natalenko, M.A.Imamendinova,
V.A.Danilchenko, M.V.Danilin, A.N.Gudin,
N.V.Tsymbal uk

THE GEOLOGICAL STRUCTURE OF GOLD
DEPOSIT VERKHNIY KHAKCHAN, MAGADAN
REGION

The position of Verkhniy-Khakchan gold deposit in
the regional structures, data about its geological
structure, morphology of ore zones, mineral com-
position of ores and metasomatites are defined.
The parameters of the physico-chemical regime of
mineral formation are determined. The prospects of
the further development of the object are also dis-
cussed.

Key words: Magadan region, gold deposit, ore
zone, vein-impregnation mineralization.
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