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GEOPHYSICAL METHODS CAPABILITIES IN PROSPECT
EVALUATION AND DETECTION OF COPPER-BEARING
LOCALISATIONS OF WESTERN PRE-BALKHASH

Abstract. In the Western Pre-Balkhash region, deposits of iron, tin, lead, zinc, copper, bismuth, fluorite and
wollastonite, as well as copper, silver and gold occurrences are known. All listed ore fields are assigned to Sholpan
and Pre-Balkhash formation types. Study covers territories of the famous Bie and potential Besoba ore fields. The
aim of the article is to study the prospect evaluation capabilities and sensitivity levels of geophysical methods in the
detection of copper ore of the Western Pre-Balkhash. For this purposes, published and archive materials were used,
and the results of gravimagnetic studies of recent years were analyzed together with lithogeochemical data.

Two arbitrary areas were assigned to predict distribution of statistical-probability parameters of gravi-magnetic
fields. They were selected according to geochemical data based on the presence-absence of copper ore
concentrations. Two arbitrary areas were assigned for prediction of statistical-probability parameters of gravity-
magnetic fields distribution. Calculation of statistical parameters determines the rate of reflection of ore-
concentrating bodies in each of observed fields. Statistical parameters are capable of choosing a rational set of
geophysical methods for solving problems and optimize the size of search areas. It has been confirmed that
granitoids are the most promising bodies in the exploration of copper ore mineralization. For further detailing of their
spatial position, a set of geophysical methods is recommended: magnetic, electrical exploration - vertical electrical
sounding (dipole modification) + induced polarization method, using geochemistry data.

The following conditions of application this technique for evaluation geophysical data sensitivity based on the
detailed study of gold-bearing ore bodies of the region are listed below: an additional analysis of geological and
geophysical data and detailed study of the petrophysical parameters of ore and ore-bearing rocks are required.

Key words: Western Pre-Balkhash, intrusions, copper bearing, gravimagnetic field, geochemistry, statistical
processing.

Introduction. Geological exploration in the Western Pre-Balkhash region began at the end of the
19th century and had rare small-scale path intersections nature. In subsequent years, issues of stratigraphy,
magmatism, tectonics and hydrogeology were studied; the tungsten-bismuth-tin deposit Karaoba and the
tungsten deposit Karakamys (1946) and deposits of tin - Sholpan, Shakshagayly, Karaungir, Korgasyndy,
Ayakzhartas group, tungsten - Oktyabrsky, lead and zinc - area X1V, lead-zinc and zinc-tin; area XVIII,
copper - Saryshagan were discovered; summary maps (or sets of maps) were compiled, stratigraphy,
magmatism and tectonics aspects were correlated, typification of geological and ore formations were
revised, tectonic and metallogenic zoning were considered, and a qualitative and quantitative forecast
assessment of ore-bearing areas and individual objects (1977-2000 years) was given.

Exploration and prospecting studies were accompanied by geochemical and geophysical surveys,
such as: lithogeochemical, magnetic, gravity and small-scale electrical surveys. Consequently, as the result
of regional and local researches, deposits of lead and zinc - Bie Vostochny; tin - Pre-Balkhash,
Kazarinovskoe, Bie; bismuth - Dvuhmetallnoe, as well as a large number of occurrence and
mineralization areas of non-ferrous and rare metals: gold, fluorspar, and etc. were discovered.
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Problem statement. Data analysis of previously executed geological-geophysical and geochemical
materials of the study area indicate necessity to choose specific set of methods (internal - integrated
geophysical methods, and external - geophysical, geochemical and other methods) for further evaluation
work. Therefore, the sensitivity of geophysical data within ore-concentration structure must be examined.
The solution to the problem is possible by predicting the statistical distribution of physical fields across
the study area.

The problem solution. In terms of geology, the field of Bie-Besoba located in an extremely complex
structure. It is located at the junction of the Buryltas meganticlinorium, which is part of the Shu-Ili fold
zone, and the Mointy synclinorium, which is a substructure of the West Pre-Balkhash megasynclinorium
of the Central Kazakhstan Devonian volcanic belt. The northwestern part of the study area hasn’t been
properly investigated, the undervaluation of the region by economic reasons (lack of large field deposits,
poor infrastructure), occurrence of a fresh approaches and development of modern models and distribution
(mounting) of non-ferrous deposits and rare metals, are the main factors that determined boundary of the
study area.

According to the state of exploration, the Bie’s field is considered as an ore, the Besoba’s field as a
prospective ore-bearing deposits [1]. The ore belts of the Bie site are evenly distributed over its territory
and have an isometric or slightly elliptical shape. Their diameter ranges from 2 to 12 km. The Besoba’s
site is located in the western part of the Bie field and includes a significant number of copper ore
occurrences. It is controlled by the Balateniz massif and has slightly angular isometric shape, whose
diameter is 14-22 km.

Copper-porphyritic mineralization is spatially and genetically associated with small-scale subalkaline
intrusions, which is moderately composed of the Early Permian Torangylyk complex. In the host rocks,
following hydrothermal changes are observed: silicification, sericitization, berezitization, argillization,
vein-disseminated pyritization, kalifeldsparization. Disseminated mineralization is concentrated in
brecciation and fractured zones or in vein-vein silicification areas. Typical representatives of copper-
porphyritic ore deposits are the Saryshagan field [1].

The data of the previous studies were analyzed to evaluate the possibilities of geophysical data
application in allocating of copper-porphyritic mineralization. According to Kashafutdinov V. Kh. et.al
(1985, 1992), the density of ore-bearing complex is varying 2.57-2.61 g/cm3 the average is 2.60 g/cm3;
magnetic susceptibility - 0-3000 106 CGSM units, average - 630 106 CGSM units [1]. Magnetic and
gravitational anomalous fields’ values in the region vary from -50 to 500 nTIl and -4.5-5 mGal,
respectively.

Study area includes different geological features. Geophysical fields’ anomalies are similar in shape
and sign. Sensitivity assessment of magnetic and gravitational fields in the allocation of ore sites was
resolved into prediction of statistical-probability parameters of gravi-magnetic fields distribution (4T, nTI
and g, mGal). Thus, two arbitrary areas were assigned (figures 1and 2). The contours were drawn on the
basis of litho-geochemical data, which is distinguishing zones of copper-ore concentration. Continuously,
some distinguished zones are perspective, while others are not. They must be originating from false
anomalies. In the first case, there is a non-zero hypothesis (target detection), in the second - the null
hypothesis (false target). The reliability of target detection by geophysical (petrophysical) data can be
estimated by the method described in [2].

An error of the first kind (false target) arises when H 1 hypothesis is accepted, but in fact there is no
signal. There is interference similar to a signal. The probability of such an error is estimated by the area a:

a=jP(F/HO)dF =JP(F/HO0)dF (1)
Sj h

An error of the second kind (missed target) occurs when the measured value is accepted as
interference. That is, H 0hypothesis is accepted (the null hypothesis), but in fact there is a signal. A similar
situation occurs when the interference distorts the signal that becomes similar to interference. The

probability of an error ofthe second kind is determined by fi:
h

P=AP(F/H )dF =JP(F/H )dF @)

So —ag
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Figure 1- Map of magnetic field T, 102nTI, of study area in western Pre-Balkhash part with litho-geochemical data

If a priori probabilities of the hypotheses P0 and P 1 inserted, then we can calculate q - the total
unconditional probability error, which associated with false target and missed target.

qg=P0-a+P -p (3

Then the reliability (probability of correct selection) of dividing targets into classes (zero or non-zero
hypotheses)

7=i.q (4)
As a special case, the probability of correct signal selection is considered
7=i-P ()

Mentioned above method of calculating statistical parameters was used for each of the observed
fields. A quantitative probability assessment of the correct targets dividing into classes showed that
magnetic exploration data is more informative for distinguishing bodies of copper mineralization. They
were objectively reproduced in the values of the calculated statistical parameters: y=0.723 - in magnetic,
and y=0.572 - in gravitational field (according toformula 5).

As the experience of using geophysical methods in studying the areas of sulfide mineralization
shows, the results of magnetic studies require further detailing by an electrical exploration complex -
vertical electrical sensing (including in dipole modification) and induced polarization. The parameters of
electrical resistivity (p) and polarizability coefficient (n), jointly obtained using modern hardware systems,
and a comprehensive interpretation of the data AT, p, n will allow to clarify the spatial (deep) positions of
ore-bearing objects [3].
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Legend for the map of the gravitational field
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Figure 2 - Map of gravitational field Ag, mGal, of study area in western Pre-Balkhash part with litho-geochemical data

Research prospects. The geological features of the Bie-Besoba’s ore field are sufficiently delinated
in gravi-magnetic fields. In the northwestern part of the Zhastar’s fault zone (outside the study area), it is
distinguished by an integration of geological and geophysical data and represents a set of gradients in
magnetic and gravitational fields. According to gravity data, elliptical and round minima are distinguished
in it, which can be interpreted as untapped stocks by erosion or roots of granitoids lying above basement
massifs, characterized by lack of mass (density up to 2.58 g/cm). The Zhastar’s zone controls the gold-
bearing ore structures ofthe Zheltau formation (Mynaral).

According to geological and geophysical data, two east-west trending fault zones are distinguished:
Karaungir and Usembay. Width of the zones varies from 1.5to 15 km, and length more than 80 km. Fault
zones are distinguished by magnetic and gravitational gradients. They correspond to zones of increased
fracturing, folded at a depth by rocks with excessive density. Often zones are accompanied by belt dikes
ofthe dolerite series. Probably, they are relicts of diffuse continental riftogenesis zones, actively operated
in the Mesozoic era. Accordingly, it is assumed that they are ore-concentrating structures, which contain
ore regardless of its mineragenic type. The intersection of these faults with north-west trending gold ore-
bearing faults (Zhastar’s zone) determines location of the gold ore mineral areas. Within the study area,
most of the small-scale intrusive bodies and snouts composed of felsic rocks have not been properly
studied. Among them, ore-bearing granitoids can be found, which previously have not been emphasized
into separate complexes. It is most likely that weakly eroded Mesozoic granitoids may be missed:
subalkaline leucogranites with equal amounts of alkalis (Be, Mo, Nb, Li), alkaline alaskites (TR, Sn, Nb,
F, Zn, Pb), subalkaline Na-K bicarbonate leucogranites (Sn, Nb) and amazonite microcline-albite
leucogranites (W, Sn, Mo, Bi, Be, Ta). It’s necessary to perform additional analytical studies to investigate
granitoids, which consist of small-scale bodies [1].
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Conclusion. The results of the research revealed that 1) more detailed study requires investigate ore-
bearing granitoids, as well as a detailed analysis of their magnetic and electrical properties; 2) integrated
analysis of gravi-magnetic and litho-geochemical data is useful in determining ore-bearing deposits,
especially copper-bearing. Statistical estimation showed that the efficiency of using magnetic data
(Y= 0.723) is higher compared to gravitational, where y = 0.572; 3) in studying the sulfide mineralization,
the results of magnetic data require further prospecting by integrated electrical surveying - vertical
electrical sounding (including in dipole modification) and induced polarization. The parameters of
electrical resistivity (p) and polarization coefficient (n), acquired by using modern hardware systems, and
integrated interpretation of p, n allows to clarify the spatial position of ore-bearing bodied; 4) Belt of
dolerite series dykes may prove to be ore-concentrating features of gold and additional study and analysis
is required, including statistical analysis of petrophysical parameters and/or geophysical fields of ore and
non-metallic objects using the above methodology.

3. WapanaTos, E. E. Talik®nakos, H. 3. Ocip6eK
Satbayev University, Anmatbl, KaszaxctaH

BATbIC BATXALWL MALBIHAAT bl MbICTbI PY JALUOTI bIPJTAHY bl AHBLWTAY JA
MrEOPUNSNKANBLIK; 901CTEPALL 13AEY-BATANTAY MYMKIHAO1KTEP1

AHHOTaumsa. Makana 3epTTeneTiH ayfaH batbic banxaw maubl LUy-11e katnapnbl 6engeyi yinecwe eHeTL
BypbinTac MeraHTMKIMHOPWIAL MeH MOIBIHTBI CMHKIMHOPUIAIHILY (OpTanblik KasaxcTaH 4EeBOH >kaHapTay 6engeyi
Batbic Bankaw meracvknMHOpUiAHILY K¥PHIMbIMbI) GipiKKEH TycbliHAAa OpHanackaH. batbic Bankaw MaupiHAa
reonorusAnbik 3eptreynep X1X racbipfply coublHAa 6acTanraH, TeMip, Kanalibl, KOPracbiH, Mbipbil, MbIC, BUCMYT,
(hTOPUT XK3HE BOMINACTOHWUT KEH OpbIHAAPLI, COHbIMEH KaTap MbiC, KYHK 3He anTbiHHbIL, pyganapsl 6enrini. Onap
2 (hopMaumsanbiK TUNTepre KatbicTbl: LLlonnaH »aHe bankaw maupl. 134ey-6apnay >XyMbICTapbl anfbliH ana Hemece
6ipre >YprisinreH reomankKaiblk (MarHUTTIK, rpaBUTaUMA/IbIK, Keinbip xepnepge anekTpnik 6apnay) aHe
reoXUMUANBIK (IMTOreOXUMUS) 3epTTEYIEPMEH TOMBIKTBIPLIITaH. .

Courbl Xbingapbl 3epTTeynep Genrini bue x3He 3neyetn becoba pyaaibl anaufapbliHbil, TeppUTOPUANAPbIH
KamMTuabl. 3epTTey ayjaHblHbIL, KOHTYPbIH aHbIKTalTbIH (DaKTopiap KaTapbiHa TeppuTopusaHbiy, conTYCTiK 6aTbic
6enwHL, canbicThipManbl TYPge 3epTTenyiH, 3KOHOMWKanblK cebenTepre 6ainaHbiCTbl (ipi KEH OpbIHAAPAbIL,
60nmaybl, MH(PaKYPbIbIMHBIL, XXETKINIKCI3Air) eTe 6aranaHbaybiH, TYCT X3He CMpeKk MeTaifapably, nanga 6onysbl
MeH KeH OpbIHAAPbIHbIL, OpHANacy 3aHAblIbIKTapbIHAA XKaLa Ke3kapacTapAbly, naiga 601ybiH XaTKbidyra 6onagpl.

MakanaHblIL, Makcatbl - bue-becoba anaubiHAarb! MbICTbl KEHAEHYAIL, MbICabIHAA FeoPU3NKa/IbIK 3ficTepil
i3ney-6apnay MYMKIHAIKTEPiH, aknapaTTbik geureiiiH 3epTtey. On YLiH 3epTTey ayAaHbl 60libIHLIA XapuanaHraH
X3He (OHATLIK MaTepuangapdbll, KoMAaHbINgbl, COUrbl XbUIAAPrbl rPaBUMArHUTAK 3epTTeynepail, HaTwkenepi
JIMTOreoXmMmmst MaNIIMETTEPIMEH Gipre capanTaygaH eTTi.

3epTTeyderi rpaBUMarHUTTIK eproTepiL, pydanbl yyackenepli aHblKTayfarbl aknaparTbik 6aranay onapgbii
GakblnaHraH MaHfepiHiy, (AT, HTn w A8, mlan) TapanybiHbIY bIKTUMaNAbI-CTATUCTUKANLIK NapaMeTpepiH
ecenTeymeH opblHgangpl. Ecenteynepgi opbiHgay YLWiH 2 yyacke Taufangbl. Onap reoxXuMus XyMblCTapbiHbIL,
HaTVOKeNepiHAeri MbICTbIL, LWOrbIpnaHy geureili 60libiHWA KOHTYpnaHraH. CoHbIMeH, 1-00beknge i3fey >Kymbic-
TapbIHbIL, NepcnekTusack! 6ap, 2-cufe oK. Cebebi MyHAarbl reosornsnbiK 00bEKTLIEP XairaH aHoManusnapabl
K¥pavigbl. BipiHWwi »argainga - Hengik eMec runotes3a (06bEKT 6ap), eLHLUOWAe HEAIK rMnoTesa OpbiH anagpl.
COHbIMeH KaTap pyfasbl X3He pyfaibl eMec reonoruanbliK 06beKTILEPALL, reopusnKasbiK eproTep aHoMamanapbl
NiWiHi MeH Taybackl »arbiHaH "kcac. PakTinik MaTepuasgap 60ibIHWA 06bEKTINEPAIL, (U3MKaNbIK KaCUETTEPI MeH
rpaBMMarHUTIK epicTepiHiL, KepHeYyniKTepi Keneci caHAplK cunatTamanapra ve: Tbirbi3ablK MaHgepi 2,57-2,61 r/cm3
apacblHfa e3repegi, optawa maw - 2,60 r/cm3; MarHut kabbingarbiTblik 0-geH 3000 106 CGSM 6ipnikTepiHe
[ewH aybITkuapsl, optawacbl 630 106 CGSM 6ipnikTepiHe Tel; MarHWTTIK >X3He rpaBUTauubIK aHOMaWASbI
epicTep M3HAEpPIHiL, ayfaH OoibiHLWIA e3reptoTep” TuiciHwe, -50-aeH 500 HTA-ra gewH xsHe -4.5-TeH 5 mlan-ra
[eLHN apablKTa.

CapanTanaTblH epicTepail, CTaTUCTUKa/IbIK NapameTpriepll ecenTeynep pyfallorbipnaHyLibl opTanapabiy,
MarHUTTIK eproTe Xorapblpak; geurelige TipKeneTiHiH KepceTTi. EcenTeynep HaTvKenepi TancbipManapabl OpbiHAaY-
[a KonjaHblnatbiH GapbiHWa TUIMAI reom3nKanbiK 34icTep KelleHL K¥payra X3He i3fey anaufapbiHbil, entlem-
JepiH biKWamaayra MyMKww 6epai. Hatvkecwwae: MbiCTbl KEHAEHTeH anaujapibl KOHTYpayra MarHuTnk 6apnay
3fici, apbl Kapail pyjalorbipnaHy bl Tepeudik OPHbIH aHbIKTay bl HaKTblnayra aneKkTpaw 6apnay agici - BepTu-
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Ka/lb 3NEKTPAW 30HATAY (AMNONbLX MOAMMKaumsicbl) MeH TabuFu nonsapum3aums Tacwaepw 6ipre KonpaHy
YCbIHbINAbI. 3epTTey/ep reoXrMms HITVDKeNepL KOoMgaHy apkbiibl Xypn3wea COHbIMEH KaTap MbICTbl pyAaLlo-
ThipaHynapabl i3feyre eH nepcrekTuBasibl 06bekTinepre WaFbiH AeHeNi rPaHUTONATAP KaTaTbiHbl HAKTbINAHAPI.

Bre-becoba KeHgi anaHbl 6olbIHLIA Kas3ipri Ke3ge 6ap reonornsbik-reopuankKanbik, reoXuMuanbiK TYCipynep-
AU hakTinik Matepuangapbl, oFaH Koca TYCTi X3He 6acka MeTanngap MenilepnepiH cobiHamanay ManimeTTepiHiH
XKETKINIKTI KeneMi ocbl 3atoTeMell 6acka 0ObeKTiNepAi i3feyae reopusvkanbiK agicTepai TaHfayAa fa kongaHyFa
MY MKiHAIK 6epean Mblicasibl, ayaHHbIH aTbIHPYasibl 00bEKTINEPiH HaKTbl 3epTTeynepae reousnKabiK 3AKTeps-
iH MYMKIHZIKTEPIH OCbl 3dicTeMeMeH 6aFanay LapTTapbl KENMpPLUreH: reosiorusanbik-reop3vkanbik Matepuangapapl
KOCbIMLLA capanTay X3He anTbiHAbl, aNTbIHCHI3 Tay >KbIHbICTAPbIHbIH NETPOMU3NKA/LIK NapameTpiepiH 6apbiHLIa
HaKTbl capanTay KaXXeTTLL.

TYViiH cesnep: BaTbic Bankall MaHbl, MHTPY3VANap, MbICTbIbIK, FPAaBUMArHUTTIK epic, FeoXUMUs, CTaTUCTU-
Ka/lbIK eugey.

A. Wapanatos, E. E. Talikynakos, H. A. Acup6ek
Satbayev University, Anmatbl, KazaxctaH

MONCKOBO-OUEHOYHbBIE BOSMOXHOCTU TEC®PUN3NYECKNX METO0B
MNPV BbIAENEHUW MEAEHOCHbIX PY JONOKANU3ALINN SATNTAAHOIO NMPUBANXALUBbA

AHHOTauus. PaiioH nccnegoBaHmsa - 3anagHoe lMpubanxallbe - HaXOAUTCA Ha COYsleHeHUK bypbinTacckoro
MeraHTUKIMHOpKWs, BXogsllero B cuctemy LLy-Unuiickoro cknaguatoro nosica, 1 MOMHTUHCKOTO CUHKAVHOPUSA -
CTPYKTYpPOiA 3anafHo-banxalickoro meracukamHopust LieHTpanbHO-Ka3axcTaHCKOro 4EeBOHCKOr0 BY/IKAHUYECKOro
nosica. "eonornyeckne mccnefoBaHust B 3anagHom [Mpubanxawbe 6biM HavaTbl B KOHUE XIX Beka, W3BECTHbI
MECTOPOXAEHWS XKefesa, 0/10Ba, CBUHLA, LMHKA, Meay, BUCMYTa, (HoopuTa 1 BONACTOHWTa, a TakXe MposiB/IeHNS
meaw, cepebpa v 30n10Ta. OHM OTHECeHbl K ABYM (DOPMaLMOHHbIM TWMaM: LUOMNAHCKOMY W Npubanxallckomy.
IMoMCKOBO-CbEMOYHbIE WCCNEA0BaHNSA COMPOBOXAAMCL OMEPEXAIOLLMMU WUIN OGHOBPEMEHHBLIMU TeodU3NYeCKUMM
1 TEOXMMUYECKMY PaboTamu - INTOreOXMMUYECKUMU ChEMKaMM, MarHWTOpa3BeaKol, rpaBnpasBeaKoi, NoKabHO
3/1EKTPOPa3BeKOiA.

B nocnegHvie rogpl MCCMefoBaHVAMY O0XBayeHbl TEPPUTOPUM WM3BECTHOTO BWECKOro v noTeHLManbHOro
BecobuHckoro pyaHbix noneii. OTHOCWUTENbHO cnabas OMOMCKOBAHHOCTb CEBEepO-3anafHol 4YacTu Tepputopum,
HeLOOLIEHEHHOCTb paliioHa Mo 3KOHOMMUYECKUM MpUYMHaM (OTCYTCTBME KPYMHbIX MECTOPOXAEHWIA, cnabas nHdpa-
CTPYKTYpa), BO3HWKHOBEHWE HOBbIX B3rNA0B W pa3paboTKa COBPEMEHHbIX MOZLenei 0bpa3oBaHMa 1 pasMeLLeHms
MECTOPOX/EHWI LBETHbIX U PefKUX METaNN0B - OCHOBHble (DAKTOPbl, KOTOpble OMPefeNnn KOHTYP MnoLaamn
ncenefoBaHus.

Llensto cTaTbu ABNAETCA W3YUYeHUE MOMUCKOBO-OLEHOUHbIX BO3MOXHOCTEN, YPOBHEN WH(POPMATUBHOCTH
reoum3snyYecKMx MeTOA0B MPY BbISBMEHUM PYAHbIX NOWAAeA Ha Npumepe MegHOro opygeHeHus B bue-BecobuH-
CKOM none. [na atoro 6biav UCNonb30BaHbl OMy6/IMKOBaHHbIE 1 JOHAOBbLIE MaTepuasbl MO PalioHy UCCefOBaHNS,
NpoaHa/IM31POBaHbl Pe3ynbTaTbl FTPABUMArHUTHBLIX UCCNEA0BaHUIA NOCNEAHUX NIET COBMECTHO C AaHHbIMW NINTOreo-
XUMUYECKUNX paboT.

OueHKa MH(OPMATUBHOCTY FPaBUMArHUTHBIX MO Npu BblAeNeHUN PYAHbIX YHACTKOB CBOAMNACh K pacyeTy
BEPOATHOCTHO-CTATUCTUYECKMUX MapamMeTPOB pacrnpefeneHns ux HabngeHHbIX 3HadeHuin (AT, HTh v A8, mlan).
[nsa nposefeHns pacyeToB BblgefieHbl 2 yyacTka. OHW BbI6paHbl N0 AaHHbIM FEOXUMMYECKMX paboT Mo Npu3HaKy
YPOBHSI KOHLEHTpaUuii B HUX Megun. Takum 06pa3om, OAWMH y4acTOK MpeACcTaBiseT MOMCKOBLIA MHTEpPEC, ApYroi
MOMCKOBOr0 MHTepeca He NPeACTaBAeT, Tak Kak reosormyeckve Tena SBASTCA UCTOUHMKAMU NIOXHbBIX aHOManuii ¢
TOYKU 3PEHVS MefleHOCHOCTW. B mepBom cryyae vMMeeT MeCTO HeHynesas runotesa (06bekT 06HapyXKeHws), BO
BTOPOM - Hy/feBas runotesa (NI0KHbI 06bEKT). [py 3TOM aHOManMKM reon3nYecKnX Nonei pyaHbiX 1 6e3pyaHbIX
06BEKTOB CXOAHbI MO hopMe U 3HaKy. Mo (hakTUUeCKUM MaTepuanam ux r3nMyeckme CBOMCTBA U HAMPSKEHHOCTM
rpaBMMarHWTHbIX NOMeli UMELOT CefyHoLLMe KOMMYEeCTBEHHbIE XapaKTepUCTUKU: 3HAYEHUs NAOTHOCTM 415 PYOHOC-
HOro KOMMJieKca Nopog Haxoaatca B npegenax 2,57-2,61 r/cm3 cpegHee - 2,60 r/cm3; MarHUTHOW BOCIPUUMYM-
Boctu - 0-3000 106 en. CGSM, cpepHee - 630 106 eq. CGSM; 3HayeHUiA MarHUTHOTO W TpPaBUTALMOHHOIO
aHOMaJIbHbIX NOJIeld MO paioHy BapbMPYHOT B AMana3oHax, COOTBETCTBEHHO, OT -50 go 500 HTA n oT -4.5 go 5 mlan.

PacueTbl CTaTUCTMYECKUX NapaMeTPOB aHaIM3MPyeMbIX NMonei nokasanu 6onee BbICOKYH CTEMEHb OTPAKEHMUS
PYAOKOHLEHTPUPYIOLWMX CPes B MarHUTHOM nofe. Pe3ynbTaTbl pacyeToB NO3BOAMAN ONpesennTb Hambonee paumo-
HaNlbHbIA KOMMNEKC Feo(mn3Mueckux MeTOfOB A/ pPelleHns 3afads M OnTUMM3MPOBaTb pasMepbl MOUCKOBbLIX
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nnowageii. Tak, A1 OKOHTYPWBaHWS M/OWaAei MefHbIX OpYAEHeHWA, Kak 6onee MH(OPMATVBHBIA METOA,
NpeaioxXeHa MarHUTOpPas3BeKa, ANa fasbHeiLwein geTann3anmm rnyouHHOIO NOOXEHNS PYLOKOHLEHTPaUnii peko-
MeHA0BaHa 3/1IeKTpopasBefka - BepTUKaIbHOE 3MEKTPUYECKOe 30HAMpOBaHve (4uMnonbHas MoaudMKauus)
COBMECTHO C METO/OM BbI3BaHHOW MONAPU3ALMN, C UCMOMb30BAHUEM fAaHHbIX Feoxumun. MofaTBepXKaeHa, UTO K
Hanbosiee MepcnekTBHLIM 06bEKTAM B MOMCKAX MeAHbIX PYA0N0OKanM3aumnii 0THOCATCS rpaHUTOUAbI, CnararoLime
masble Tefa.

VimetoLpmecs Ha jaHHOe BpeMs (haKTUYECKMe MaTepuaribl Feonoro-reousnyecknx, reOXMMMYecKnX CbeMok Mo
Bue-BecobuHCKOMyY pyaHOMY MO0, a Takke 06beMbl AaHHbIX ONpPo60BaHMS Ha COAEpXKaHWe LBETHbIX W ApYrux
METa//IOB MO3BONSKOT NMPUMEHUTb AaHHYH METOAMKY MpPU pelueHnn 3afaum Bblibopa reonsnyecknx MeTof0B A/
Apyrmx 06beKTOB Moucka. TaK, B CTaTbe W3/I0XKEHbl YCNOBWS €8 MNPUMEHEHWS ANS OLEHKM BO3MOXHOCTEN
reomsnyecKmnx METOA0B MPU UCCef0BaHNNAX 30/10TOPYAHbIX 0OGLEKTOB paiioHa: He06X0AMMOCTb AOMONHUTENBHOIO
aHanM3a reonoro-reoU3NYECKMX MatepuasioB M 6onee AeTabHOTO W3yYeHMs MEeTPOU3NYECKMX MapaMeTpoB
PYAHbLIX 1 6e3pYAHbIX FTOPHBIX NOPOJ MO y4acTKam MCCef0BaHuS.

KntoueBble cnosa: 3anagHoe Mpubanxallbe, WHTPY3WUWU, MeLEHOCHOCTb, rpaBUMarHWTHOe None, FeoXMMWUS,
cTaTucTmyeckas obpaboTka.
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