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3D MAGNETIC MODEL OF THE EARTH CRUST
OF THE EASTERN EUROPEAN CRATON WITH THE ACCOUNT
OF THE EARTH SPHERICITY AND ITS TECTONIC INTERPRETATION

(PexomeHdoeaHO YrieHamu pedakuiliHoi kosneaii 3-pom 2eon. Hayk, npodp. O.M. IeaHik i 3-pom 2eor. Hayk, npogh. C.A. Buxeoro)

The geomagnetic field is widely used to obtain information on the deep structure and development of the Earth's lithosphere,
small-scale forecasting of minerals, and the solution of a number of environmental problems. The most significant results are
obtained due to the development of 2D, 3D and 4D magnetic models of the Earth's crust (lithosphere) in which the spatial and
spatiotemporal distribution of magnetic sources is reflected. The reliability of the spatiotemporal distribution (location) of magnetic
sources and the magnitudes of their magnetization depends on the adequacy of taking into account the geometry of objects and
the inhomogeneity of the Earth's main magnetic field. In this regard, for the East European Craton for the first time its regional 3D
magnetic model for a spherical Earth is developed. To develop the model, we used digital data WDMAM at a height of 5 km, a priori
data on the depths of the surface of the crystalline basement and Moho, the temperature distribution, as well as the results of other
geological and geophysics researches. According to S.V. Bogdanova, the Eastern European Craton was formed due to the
suturation of three segments (Fennoscandia, Volgo-Uralia and Sarmatia) in a time interval of 2,1-1,8 Ga. At the Phanerozoic stage
of development, the modern borders of the craton were formed. It is established that a non-uniform distribution of magnetic sources
and magnitudes of their magnetization is observed on the boundaries of the craton. The maximum concentration of magnetic
sources is characteristic for the edge parts of the craton. The southwestern boundary of the craton is marked by magnetic sources
with a magnetization of (1,0-3,0) A/m at depths of (10-18+46) km. Stretching of the sources is consistent with the stretch of the
Trans-European sutural zone and the Baltic-Transnistrian zone of pericratonic troughs (subsidence). The stretching of magnetic
sources in the southeast of the craton within Fennoscandia and the Volgo-Uralia is coordinated with the strike of the Phanerozoic
structures of the Ural and Timan. Magnetic sources lie in the interval (10-18+38-44) km and have a magnetization of (0,7-4,0) A / m.
Magnetic sources of the northern (within Fennoscandia) and southern (within Sarmatia) parts of the craton have an end joint with
its boundary. The zones of articulation of the EEC segments are also distinguished by sources of regional magnetic anomalies.
Magnetic sources of the Central-Russian rift system divide the magnetic crust of the Volgo-Uralia and the weak magnetic crust of
Fennoscandia, and the sources of the Volyn-Orsha rift system are Fennoscandia and Sarmatia. Magnetic sources of the Pachelma
rift zone are separated by Sarmatia and Volgo-Uralia. We note that approximately the same strike has magnetic anomalies of the
Kursk-Bryansk band with maximal values of the magnetization of their sources within the limits of the craton (>10,0 A/m). According
to the concept of tectonics of lithospheric plates, the magnetic inhomogeneity of the zones of suturation of the segments of the
craton and its outer boundaries can be considered as sources of subduction type, which arose at the stage of their formation. In
the Riphean and Phanerozoic stages of the development of the lithosphere within the zones of suturation of the segments of the
craton and its outer boundaries, magnetic sources of rift nature were formed. Magnetic sources of subduction-reduction and rifting
types are characterized by a corresponding metallogenic specialization, therefore the developed model can be used both for
tectonic constructions and for small-scale forecasting of minerals.
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Introduction. The development of three-dimensional
magnetic models of the Earth's lithosphere is an integral
component to reveal a sources allocation through its section,
as well as geological coordination of the results of surface,
aerial, stratospheric and satellite magnetic surveys. To
obtain the real sources shape and the values of their
magnetization from the results of magnetic modeling for
large areas, it is necessary to take into account the
sphericity of the Earth. In this paper, the task was to develop
three-dimentional magnetic model of the territory of the East
European Craton (EEC) taking into account the sphericity of
the Earth in order to clarify the Earth's crust deep structure.

Data and methods. To date, small-scale magnetic
models and magnetization distribution patterns in the
lithosphere of EEC have been developed [8, 12, 13, 28 et
al.]. For a number of DSS profiles within the Craton as well
as its individual parts, magnetic models in the 2- or
3-dimensional variant are constructed in the Cartesian
coordinate system [9, 18, 20 et al.].

Within a reasonable compromise between the size of the
territory and the detailed studies for the EEC, a scale model
of 1 : 5000 000 was developed, with the detailing of its
south-western part.

To create the initial approximation of the three-
dimensional magnetic model of the Earth's crust of the East

European Craton, the following data were used: World
Digital Magnetic Anomaly Map (WDMAM) at an altitude of
5 km, heat flow distribution data; temperature at the Moho
boundary; scheme of distribution of the foundation surface,
Moho, as well as other geological and geophysical data [7,
13, 19, 21, 22, 24, 25].

As shown by the experience of previous studies on the
construction of the scheme of the deep structure of the EEC
[8, 13, 14,17, etc.], in the anomalous magnetic field there is
a regional component, the sources of which belong to the
lower floor of the Earth's crust. An anomalous magnetic field
map [15] was constructed for the analysis of an anomalous
magnetic field and the development of a magnetic model of
the Earth's crust of the territory of the EEC, using a digital
array of WDMAM [25]. Taking into account the scale of the
map, one can take an abnormal magnetic field AB for the
first approximation of its regional component ABaeg,
naturally complicated by high-intensity anomalies of local
character. An anomaly of the magnetic field was obtained by
averaging the original field with a pallet (window) 50x50 km
(for the Kursk magnetic anomaly region -100x100 km).
These anomalies are considered as regional and they were
used for magnetic modeling. For the territory of Ukraine, a
map of the anomalous field ABa of 1 : 500,000 scale was used
as a basis [5, 10]. As for the EEC area, the regional
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component was obtained by averaging the data with a window
50x50 km. Thus, 94 regional magnetic anomalies (RMAs) are
allocated within the EEC, the sources of which in the model
are represented by one and several magnetic blocks.

The magnetoactive layer of the Earth's crust extends to
the depths where the Curie temperature of magnetite
580 °C, the main magnetic mineral of the crystalline part of
the Earth's crust, is reached. Given the "cold" regime of the
lithosphere for a large part of the territory of the EEC [21],
the lower limit of this layer may be Moho surface, as a
petrological boundary. The upper edge of deep sources in
most cases refers to the roof of the diorite layer of the Earth's
crust. For the territory of the craton, the depth to this
boundary is (8—15) km. Exceptions are the Dnieper-Donetsk
avlakogen and the Caspian depression, where the depth of
immersion of the crystalline basement reaches 20 km.

The direction of the total magnetization vector as a result
of its equilibrium state in the deep parts of the crust
corresponds to the direction of the total geomagnetic field
strength vector.

Consideration of the spatial inhomogeneity of the main
(normal) magnetic field of the Earth Bicre and the
relationship between the components of the induction vector
for different parts of the investigated region are important
when developing magnetic models of large regions [15]. As
shown in [15] for the area of research in the 2005 epoch, the
modulus of induction of the main magnetic field varies within
the limits of 45000+57400 nanotesla, and the declination
and inclination angle is Dierr = 1°+19° and licrr = 62°+
79° respectively. Naturally, ignoring this can lead to errors
both in estimating the magnetization of the sources of the
Earth's crust and in their spatial position. The possibility of
taking this feature into account is realized in software and
algorithmic support of the solution of the direct magneto-
prospecting problem for a spherical Earth [4, 6].

Results and discussion.The East European craton has
an area of 6,7 square km, including the shelves. Within the
EEC, the Precambrian crystalline crust is represented in the
Baltic and Ukrainian shields, as well as in certain areas of
Belarus and the Voronezh crystal massif. The rest of the
craton is covered with Late Proterozoic and Phanerozoic
sedimentary cover.

The EEC consists of three segments: Fennoscandia,
Volgo-Uralia and Sarmatia, which differ in tectonic regime
and age of the crust, which have united in the interval of 2,1—
1,9 Ga. The processes of activation of the craton were
reduced to the formation of Riphean rifts in the zones of
suturation of segments and its marginal parts [22, 27].

The Fennoscandian segment occupies the northern,
northwestern part of the craton. Eastern Fennoscandia, like
the Volgo-Uralia, is characterized by the crustal age of 3,8—
2,6 Ga, the western part of the segment has a
paleoproterozoic crust of 1,95-1,65 Ga. The thickness of
the Earth's crust segment is from 30 km to 58 km.

Along the northeastern border, the Riphean and Vendian
Timan strata were thrusted to Fennoscandia. This is well
emphasized by the sources located along the boundary,
which differ sharply from their mosaic character in the inner
part of the segment (see Fig. 1). Marginal sources with a
magnetization of (0,5+1,5) A/m are confined to the elevation
of M-surface up to 34 km [24]. It should be noted the south-
west fall of the lateral faces of the sources.

Approximately the same ratio of magnetic sources is
typical for the northwestern boundary of the segment,
hidden under the overturned caledonides of northern
Scandinavia. Magnetic sources have magnetization mainly
from 1,0 A/m to 2,5 A/m and are located at depths from 10-
12 km to 42—-44 km.

The south-western boundary of the segment is traced
along the line of the Trans-European suture zone. It
delineates the ancient EEC and the Epipaleozoic West
European platform. According to seismic data, the
boundary is reflected by the vertical displacement of the M
section by about 10 km, and the thickness of the
sedimentary layer increased to (10-12) km [23]. In the
magnetic model, the boundary is represented by a chain of
the sources along it with a magnetization of 1-3 A/m and
the depths from (10-18) km to 46 km. In accordance with
[17], this area is associated with the Baltic-Transnistrian
zone of pericratonic subsidences.

Along 30°-31° east longitude magnetic sources form the
Pecheneg-Ladoga belt of the submeridional direction,
considered as a suture zone of repeated activation [16].
Within the zone, sources with a magnetization of 0,9-
2,1 A/m are located at depths of 8—10 km + 40—42 km.

The Volgo-Ural segment is represented mainly by the
Archean crust, which is completely buried under the
Phanerozoic sedimentary cover. However, under it there are
numerous Meso-Neoproterozoic avlakogenes and basins,
filled with sedimentary rocks with a thickness of (2—10) km.
The average thickness of the Earth's crust is about 40 km.
In the magnetic model, its central part is characterized by an
unordered mosaic nature of sources distribution with
location depths from 10-18 km to 38-44 km and the
magnetization of 0,7-1,5A/m. These sources can,
presumably, be connected with the system of stable
Archean dome-like structures (Fig. 1) [1], whereas linear
ones belong to the mobile belts of the Paleoproterozoic [22].

In the east, the Volgo-Ural segment is limited by the
hercinides of the Urals, which are thrusted to the craton. In
this part of the segment there are intense magnetic sources
(up to 4,0 A/m), the strike of which partially corresponds to
the strike of its boundary. Further to the southeast, a zone
of magnetic bodies also confined to the edge of the segment
is clearly distinguished.

The Sarmatian segment is characterized by an average
crustal thickness of 48 km and a strongly magnetized
lithosphere [17].

The magnetization of the lower part of the crust, as it has
been shown by the results of modeling, is much higher in
comparison with the sources of the Volgo-Uralia and
Fennoscandia. The spatial orientation of sources within
Sarmatia varies in different ways with the extent of both the
boundaries of the craton and the large tectonic units of the
segment. The south-western, north-western and
northeastern boundaries of the segment are characterized
by magnetic sources of consonant strike. For the southern
edge of the craton, the end joint of magnetic bodies with its
boundary is characteristic. High values of magnetization are
sources of Lviv (3,2 A/m), Odessa (3,5 A/m) and West
Ingulets (3,6 A/m) RMA. Especially it is worth to note Kursk
RMA with the source magnetization up to 10,0 A/m.
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Fig. 1. 3D regional magnetic model of the Earth Crust of the East-European Craton.
Tectonic base for S.V. Bogdanova [22]

The magnetic sources junction areas.The East (Fig. 2). This group includes Pachelma and Central-Russian
European craton is characterized by rifts and aulacogenes avlakogens, as well as the Volyn-Orsha Paleorift. A number
underlying the platform sedimentary depressions. As a rule, of Neoproterozoic rifts are confined to passive continental
meso-Neoproterozoic rifts and aulacogenes are associated margins. The Phanerozoic Pripyat-Dnieper-Donets rift and
with the system of Paleoproterozoic sutures that appeared the Oslo graben are sharply discordant with respect to the
at the stage of craton formation from individual segments ancient structures of the craton.
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Fig. 2. Magnetic inhomogeneity of the Earth's crust of the junction zone between Fennoscandia
and Sarmatia for the EUROBRIDGE transect (Seismic-geological section for [23]):
1 — sedimentary cover; 2 — upper crust; 3 — middle crust; 4 — lower crust; 5 — uppermost mantle; 6 — Moho boundary;
7 — mantle reflector or zone of high-velocity gradient; 8 — Faults; 9 — mean magnetization of the crust (A/m)

Within the East European craton, the three Riphean
trascratonic rift systems will inherit zones of the
Paleoproterozoic articulations of the Fennoscandian, Volgo-
Ural and Sarmatian segments of the continental crust.
Dynamically these systems represent different types of
Paleoproterozoic tectonic events. The suture zone of the
Pachelma aulacogene was created by thrusting the Volgo-
Uralia onto Sarmatia, the Volyn-Orsha zone of articulation —
by pushing the Paleoproterozoic crust of Fennoscandia
under Sarmatia and the Central Russian suturation zone,
probably formed by the collision of the Volgo-Uralia and the
Archaean part of Fennoscandia. Rifting within the age is
usually accompanied by mafic magmatism.

The Central Russian rift system divides higher magnetic
crust of the Volgo-Uralia and weakly magnetic one of
Fennoscandia. The magnetization of the sources in this case is
up to 1 A/m from the side of Fennoscandia and up to 2,0 A/m
from the Volgo-Ural region. The sources are confined to a
system of abrupt faults in the side parts of the aulacogen.

The Volyn-Orsha rift system divides two very different
types of crust. The Fennoscandian segment is represented by
paleoproterozoic, and Sarmatia is mainly an Archaean.
Quantitative interpretation of seismic and magnetic data
suggests that the main faults in the crust of Fennoscandia are
associated with its immersion under Sarmatia. The Osnitsk-
Mikashevich belt is also descending to the southeast along
the border of Fennoscandia-Sarmatia, and can be traced to
the depths of 100 km [3, 22] forming a subduction zone. The
subduction zone and the rift system are clearly distinguished
by intensive mosaic sources of the regional class with a
magnetization of 0,5-3,0 A/m in the magnetic model along the
geotransect "EUROBRIDGE" (fig. 2).

The Pachelm rift system is the zone of the suturation of
Sarmatia and the Volgo-Uralia [22]. It should be noted that
a magnetic source with a magnetization of up to 2,0 A/m and
bedding depth of (10-32) km is confined to the southern
edge of the aulacogene, which may indicate its dependence
on mafic volcanics of Riphean age.

The characteristic features of the Central Russian and
Pachelm rift systems are the presence of positive linear
magnetic anomalies, clear boundaries of rifts and increased

heat flux. On the contrary, the rifts and grabens of the Volyn-
Orsha avlakogen are less developed and have no clearly
defined external boundaries with the host environment, and
are characterized by a relatively low heat flux [2].

Conclusion. According to [11, 26] the tectonotypes of
deep sources are subduction-obducted and rift zones of the
Earth's crust, as well as zones of transcrustal faults. In
accordance with discussed above, the sources of the edge
parts of the EEC can be considered as sources of subduction-
obducted type that originated in the Caledonian-Hercynian
stage of the formation of its boundaries. The sources of the
joint zones of segments formed in a time interval of 2,1—
1,8 Ga are likely to have the same nature [11, 13]. With the
further development and activation of the EEC, riftogenic type
sources that originated in the Riphean-Vendian and later
stages of the formation of rifts and transcrustal faults are
associated. These can be considered the Central Russian
and Volyn-Orsha, Pachelma inter-segment rift systems, as
well as intra-segment rifts, such as Pripyat-Dnieper-Donets in
Sarmatia, Kaltasinsky in the Volgo-Uralia as well as a suture
zone of multiple activation within Fennoscandia.
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3D MATHITHA MOOENb 3EMHOI KOPU CXILI,I_-_I_OSBPOI'IEVICbKOFO KPATOHY
3 YPAXYBAHHAM C®EPUYHOCTI 3EMJ1I TA Il TEKTOHIYHA IHTEPMPETALIA

reomazHimHe none wupoko 3acmocosyemscsi 07151 ompuMaHHs1 iHghopmauii ujodo 2nubuHHoi 6ydoeu ma po3eumky nimocgepu 3emni, Opi6bHO-
MacwmabHo20 rMpo2Ho3ye8aHHs KOPUCHUX KOMasluH, @8 MaKoX eupiweHHs1 HU3KU eKosloei4Hux 3aedaHb. Halibinbw eazomi pe3ynbmamu ompumy-
rombcs 3a paxyHoK po3pobku 2D, 3D ma 4D mazHimHux modesel 3eMHOI Kopu (rimocghepu) e sikux sidobpaxarombcsi npocmopoesuli ma npocmo-
poso-4acosuli po3nodin mazHimHux dxepesn. [JocmogipHicmb MPocmopo8o-4acoeoao po3nodiny (po3mawyeaHHs) MazHimHuUx Oxepes i eenUYUH
iXHbOT HaMa2Hi4eHocmi 3anexums 8id adekeamHocmi epaxyeaHHs1 2eomempii 06'ekmie i HeOOHOPiOHOCMIi 20/108H020 Ma2HiIiMHO20 nosist 3emsli Bigrr.
Y 38'13Ky 3 yum 9ns CxiOHoesponelicbKo2o KpamoHy enepuie po3pobrieHo lio2o pecioHanbHy 3D MazHimHy modenb Ons cghepuydHoi 3emni. Ans
po3pobku modesi eukopucmaHo yugpoei daHi WDMAM Ha eucomi 5 km, anpiopHi daHi uy000 2nubuH 3ansizaHHs1 MO8epPXHi Kpucmarsni4Ho20 ¢pyHOa-
meHmy ma Moxo, po3nodiny memnepamyp, a maKko pe3ysibmamu iHwux 2eos1020-2eoizudHux docnidxeHb. 32i0Ho i3 C.B. bo2daHoeoto, CxiOHO-
€eponelicbkuli KpamoH cghopMyeascsi 3a paxyHOK 34/IeHyeaHHs1 mMpbox ceameHmie (®eHockaHOii, Bonzo-Ypanii ma Capmamii) y yacoeomy inmep-
eani 2,1-1,8 mnpd pokie. Ha ¢haHepo3olickkoMy emani po3zeumky 6ynu cghopmoeaHi lio2o cy4yacHi epaHuyi. YcmaHoesieHo, Wo 8 Mexax KpamoHy
criocmepizaembcsi Hepi6HOMIPHUU Po3nodin MmazHIMHuUx Gxepes i eeNUYUH iXHbOI Hama2HiYeHocmi. MakcumanibHa KOHUeHmpauyiss Ma2HimHux Oxe-
pen xapakmepHa 051 lio2o Kpatiosux YacmuH. [liedeHHO-3axiOHa 2paHuUysi KpamoHy eiOMiyaembCcsi Ma2HIMHUMU Oxepeslamu 3 HamazHiyeHicmio 1,0—
3,0 A/m Ha enubuHax 10—-18+46 km. [lpocmsizaHHs1 Oxepen y3200)Kyembcsi 3 npocmsizaHHAM TpaHceaponelicbkol cymypHoi 30HU ma Banmilicbko-
lMpudHicmpoecbKoi 30HU NepUKPaMOHHUX NPo2uHie (onyckaHb). [[pocmsizaHHs1 Ma2HiMHuUX AXepes Ha nieHiYHOMY cx00i KpamoHy 8 Mexax ®eHoc-
kaHJii ma Bonezo-Ypanii y3200eHe 3 npocmsizaHHsIM ¢haHepo3olcbKux cmpykmyp Ypany ma TimaHy. MacHimHi Oxepena 3ansizaromsb 8 iHmepeaarni
10-18+38-44 km i Matomb HamazHiYeHicmb 0,7-4,0 A/m. MazcHimHi dxepena nieHiyHOT (y mexax ®eHockaHdii) ma niedeHHoT (y mexxax Capmamii) yac-
MUH KpamoHy Maromb mopuyese 34/1eHy8aHHs1 3 lio2o epaHuyero. 30HuU 34reHysaHHs1 ceameHmie CEK makox eudinsirombcsi Oepesamu pe2ioHasnb-
Hux MazHimHux aHomaniu. Ma2HimHi dxepena LleHmpanbHo-Pocilicbkoi pugphmoeoi cucmemu po3dinsitomb Ma2HimHy kopy Bonzo-Ypanii ma cna6-
KoMaaHimHy kopy ®eHockaHOIl, a dxxepena BonuHcbko-OpwaHcbkoi pugpmosoi cucmemu — PeHockaHdii i Capmamii. MacHimHi Oxxepena lMavyenmcbkoi
pugbmoeoi 30HuU po3dinsromb Capmamiro ma Bonzo-Ypaniro. 3ayeaxumo, wio npubu3Ho make X npocmsi2aHHsI Maromb Ma2HimHi aHomanii Kypcbko-
BpsiHCbKOI cMya2u 3 MaKCUMasnibHUMU, ¥ MeXax KpamoHy, eefluduHamu HamazHiYeHocmi ixHix dxepen (>10,0 A/m). 32i0Ho i3 KOHUYenyieto MeKmoHiku
nimocghepHux nnum mazHimHi HeoOHOPIOHOCMI 30H 34Y/leHye8aHHs ceaMeHmie KpamoHy ma (020 308HIWHIX 2paHUUyb MOXYMmb po32/1s10amucs siK
Oxepena cy60ykyiliHo-060yKyiliHo2o muny, W0 8UHUKIIU Ha emarni ixHbo20 ¢ghopmyeaHHsi. Ha pugpelickkomy ma ¢haHepo3olickkoMy emanax po3eu-
mkKy nimocgbepu 8 Mexxax 30H 34sieHye8aHHs ceaMeHmie KpamoHy ma (io20 308HIWHIX 2paHuUybL ¢hopmyeanucs Ma2HimHIi Axepesna pugpmoeoi npu-
podu. MazHimHi dxepena cy6dykuyiliHo-060yKyiliHo20 ma pughmoz2eHHO20 munie xapakmepu3yrombcsi 8i0noeiOHO Memasio2eHiYHol cneyianisa-
yito, momy po3pobneHa Modesib MoXxe 6ymu eukopucmaHa sik O5isi meKmoHiYHuUX i 2eo0uHamMiYHux no6ydos, mak i 0nsi Opi6bHomacwmabHo20 npo-
2HO3y8aHHS1 KOPUCHUX KOMasuH.

Knro4voei cnoea: CxioHoeeponelcbkuli kpamoH, 3D mazHimHa modenb.
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3D MATHUTHAS MOJENb 3EMHOW KOPbl BOCTOYHOEBPOIMNEWUCKOIO KPATOHA
C YYETOM C®EPUYHOCTU 3EMJIU U EE TEKTOHNYECKAA UHTEPMNMPETALUA

FeomazHumHoe nosie WUPOKO NPUMeHsiemcsi O/1s1 NoJlyYeHus1 UHghopmMayuu o 2/7y6UHHOM CMPOEHUU U pa3sumuu aumocgepbl 3emMsiu, MesKo-
MacwimabHo20 Npo2HO3UPOo8aHUs MOJIE3HbIX UCKOMNaeMbiX, @ makxe peueHus psida skosioeudeckux 3aday. Haubonee eecombie pesynsmamsbl rnosy-
qJaromcsi 3a c4yem paspabomku 2D, 3D u 4D macHUMHBbIX Modeseli 3eMHOU Kopbl (IuMocgepbl) 8 KOMOPbLIX OMPAXaroMmcsl MPOcmMpPaHcMeeHHoe U
npocmpaHcmeeHHo-epeMeHHoe pacrnpedesieHUe Ma2HUMHbLIX UCMOYHUKOS. [JocmoeepHOCMb MPOCMpPaHCMEEHHO-8PEMEHHO20 pacrpedesieHus!
(pacnonoxeHue) Ma2HUMHbLIX UCMOYHUKO8 U 8€J/IUYUH UX HaMazHUYeHHOCMU 3asucum om adekeamHocmu y4ema 2eomempuu o6beKmoe u Heoo-
HOpPOOHOCMU 2/71a8HO20 Ma2HUMHOo20 nossi 3emnu Bicrr. B cesi3u ¢ amum Ans1 BocmoyHoegpornelicko2o kpamoHa enepebie pa3pabomaHa e20 pe-
2uoHanbHasi 3D macHumHasi Modenb Ans cgpepuyeckol 3emnu. ns pazpabomku modesniu ucnosnb3oeaHsbl yugpoesie daHHbie WDMAM Ha ebicome
5 KM, anpuopHble 0aHHbIe 0 2/1ly6uHe 3ane2aHusi M0O8ePXHOCMU Kpucmasnnau4yeckozo ¢gpyHoameHma u Moxo, pacnpedenieHusi memnepamyp, a makxe
pe3ynbmamsbl Opy2ux 2eos1020-2eogpusuyeckux uccredosaHuli. CoanacHo C.B. BozdaHoeol, BocmoyHoeeponelickuli KpamoH cghopMuposarsics 3a
c4yem co4sieHeHuUs1 mpex ceameHmoe (PeHHockaHOuu, Bonzo-Ypanuu u Capmamuu) o epeMeHHoOM uHmepeane 2,1-1,8 mnapd nem. Ha ¢hanepo3solic-
KOM amane pa3eumusi 6bL71u chopMuUpPOBaHbl CO8PEMEHHbIE €20 2paHUUbl. YcmaHoe/ieHo, Ymo 8 npedesiax KpamoHa Habnodaemcsi HepagHoMep-
Hoe pacnpedesieHUe Ma2HUMHbIX UCIMOYHUKO8 U 8€/IUYUH UX HamMazHU4YeHHocmu. MakcumarnbHasi KOHYeHmpauusi Ma2HUMHbIX UCMOYHUKO8 XapakK-
mepHa 0nsi e2o kpaeebix Yacmel. KO2o-3anadHas epaHuUya KpamoHa ommeYyaemcsi Ma2HUMHbLIMU UCMOYHUKaMu ¢ HamazHu4eHHocmsto 1,0-3,0 A/m
Ha eny6uHax 10-18+46 km. [l[pocmupaHue ucmo4HUKo8 coanacyemcs ¢ npocmupaHuem TpaHceeponelickol cymypHou 30Hbl U Banmuticko-lpudHe-
cmpoeckoli 30HbI MePUKPamMoHHbIX Npoauboe (onyckaHul). [l[pocmupaHue Ma2HUMHbLIX UCIMOYHUKO8 Ha ceeepo-80CMOKe KpamoHa — 8 npedenax
®eHockaHOuU u Bonezo-Ypanuu coznacHo ¢ npocmupaHuem ¢haHepo3olickux cmpykmyp Ypana u TumaHa. MazHumHbIe ucmoYHUKU 3arne2arom e
uumepsane 10-18 + 38-44 km u umerom HamazHu4YeHHocmsb 0,7-4,0 A/m. MazHumHbIe UCMOYHUKU ceaepHoli (8 npedenax ®eHHockaHOUU) U FOXXHOU
(e npedenax Capmamuu) 4Yacmel KpamoHa UMerom mopyeeoe CoYsieHeHuUe ¢ e20 2paHuyel. 30Hbl coyneHeHusi ceemeimoe BEK makke ebidensi-
OMCsi UCMOYHUKaMU pe2uoHaslbHbIX Ma2HUMHbIX aHomanul. MazHumHble ucmo4Huku LjenmpanbHo-Pocculickol pugpmosoli cucmemsl pa3de-
Nisilom Ma2HUmMHyro Kkopy Bonzo-Ypanuu u cnabomazHumHyro kopy ®eHHOckaHOUU, a ucmMoYHUKU BonbiHcko-OpwaHckol pugpmoeol cucmemsbl —
®eHHOCKaHOUU u Capmamuu. MazcHumuble ucmoyHuku lMayenmckoli pugpmoeoli 30HbI pazdenstom Capmamuro u Boneo-Ypanur. 3amemum, ymo
MPuUMepHO makoe ke npocmupaHue uMerom MacHUMHbIe aHomanuu Kypcko-BpsiHckoli nosiockl ¢ MakcuMasibHbIMU, 8 npedesiax KpamoHa, eenuYu-
HaMu Hama2HuU4YyeHocmu ux ucmo4Hukoe (>10,0 A/m). Co2nacHo KOHUenyuu meKmMoHUKU 1umocgepHbIX Maum MacHUmMHble He0OHOPOOGHOCMU 30H
COY/IeHEeHUSsI Ce2MEHIMO08 KpamoHa U e20 8HeWHUX 2paHuly, Mo2ym paccMampueamsbCsi KaKk UCMOYHUKU Cy60yKYUOHHO-063yKUUOHHO20 muna, 803-
HUKwue Ha amane ux ¢gpopmupoeaHusi. Ha pugpelickom u ghaHepo3olickoM amanax pazeumusi 1umocegepsbl, 8 npedesiax 30H COYNIEHeHUs1 ce2aMeHmoe
KpamoHa u e20 8HeWHuUX 2paHuy, ¢hopMupoeanucb MazHUMHbIE UCMOYHUKU pughmoeoli npupodbl. MazHuUMHbIe UCMOYHUKU Cy6AYKUUOHHO-060yK-
YUOHHO20 U puhmMo2eHHO20 MUIMOoE8 XxapaKmepu3yHImcsi coo meyrouwjell nnozeHuveckol cneyuanu3ayuel, noamomy pa3pabomaHHasi
modesib MoXXem 6GbImb UCMOJIb308aHa KaK OJisi MEeKMOHUYECKUX U 2e00UHaMU4eCKUX MOCMpoeHuli, mak u 01151 MesikomacwmabHO20 Npo2Ho3uposa-
HUS Mos1e3HbIX UCKOMaeMbiX.

Knroveenle cnosa: BocmoyHoeaponelickuli kpamoH, 3D mazHumHasi Mmodenb.




