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Abstract. Data from the CHAMP satellite have allowed studytibé constant
magnetic field caused by sources in lithosphererpmetation of satellite anomalies
maps had shown, that large-scale features suchiekls cratons and subduction
zones are connected to positive anomalies (as dawsghanced magnetic
susceptibility) while basins and abyssal plains maked by negative anomalies.
Authors of the present work analyse the regionthb&phere anomalies distribution
revealed by results of satellite measurements atim/&ast European craton territory
and adjoining to it Alpine foldedone. Parameters of the satellite CHAMP orbit
enable to receive measurements of a geomagndtiarfithe practically uniform grid
units above all surface of the Earth every dalltws constructing daily average
spherical harmonious model (DSHM) of the main méagnield for each separate
day. Using specified technologies of experimental datacessing have been
constructed maps of the anomaly magnetic fielditlistion at the satellite altitude for
territory East European craton, the Black Sea defmesnd adjacent regions.

Key words: satellite magnetic observations, lithosphere fietdustal field,
magnetisation.

Introduction

The data of satellite magnetic field measuremeinid Wide application for the
solution of fundamental and applied problems ofpdssics, including evaluation of a part
of the constant magnetic field caused by sourcelthnsphere. The maps of anomaly
magnetic field (AMF) received from airborne andptiirne measurements are usually used
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at studying geological and tectonic propertieshef ¢rust. These surveys discriminate, as a
rule, geological features about 50 km on lateraledision.

However in last decades there has been increasiegest to studying large-scale
anomalies, extent in hundreds kilometres whichsiv@wn at regional generalisations of
data aeromagnetic surveys. Spatial changes of tbegevave anomaly parameters reflect
characteristics of magnetic properties and thickmdé$he magnetised layers.

Magnetic minerals in a crust (and it is possibloah the top mantle) produce magnetic
fields, which are strong enough to construct magnehomaly maps on the data low -
orbital satellites.

New insights on the long wavelength anomalies (‘emgth exceeds 400-500 km)
have come with the first magnetic anomaly mapsivedefrom satellites Pogo (Regan et
al., 1975, Magsat (Langel et al., 1982; Cain et al., 198%HRevich et al.1990; Arkani-
Hamed et al., 1994; Ravat et al., 1995; Sabakh,e&2000) and @rsted (Olsen et al., 2000).
Interpretation of satellite anomalies maps had shotat large-scale features such as
shields, cratons and subduction zones are conndotgibsitive anomalies (as caused
enhanced magnetic susceptibility) while basins angssal plains are marked by negative
anomalies. Negative anomalies associated with at dhinning and raising of Curie
isotherm. However some researches speak that sowftebservable anomalies can
probably to reach also in the top part of an oaeamantle (ArkaniHamedand Strangway
1986;Arkani-Hamed 1991).

Last years there B unique opportunity to analyse results of the gegmatic field
parameters on satellites Magsat, @rsted and CHAMPsanultaneously measured data of
ground survey. This information can be used at agodl, tectonic and geophysical
interpretation, providing a long-wave part lithosph field as a basis for shipborne and
aeromagnetic measurements.

The CHAMP satellite mission, which proceeds alre@ddyears, provides reliable
measurements of scalar and vector parameters aigmetic field. In this case planetary
lithospheric field can be determined with high taton and accuracy. The opportunity to
use for the analysis the actual data opens widgppit of studying of an anomaly magnetic
field at satellite heights, to specify of regioreomalies position and to carry out of
geological and tectonic interpretation.

Authors of the present work put a task to analyse tegional lithospheric
anomalies distribution revealed by results of $itgelmeasurements above the East
European craton territory and adjoining to it Alpifoldedzone. An approach is presented
to detect deep-seated regional conductivity an@sdly analysis of magnetic observations
taken bylow-Earth — orbiting satellites.

For its decision it was necessary to make the\iofig:

- To collect, generalise and lead to the converfi@nthe further processing form
measured by the satellite parameters of the geostiadield.

- To develop technologies and approaches to primgetsese huge data sets with
the purpose of extraction of the component, mostqadtely describing an anomaly
lithospheric magnetic field.

- To carry out an interpretation of the magnetioraalies to compare the received
results to geological and geophysical data availédol these regions.
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Choice of experimental data

Experimental data of satellites POGO (1965-19713g8&t (1979-1980), drsted
(1999 - 2002) and CHAMP (2000 - on present time)atively used at studying properties
and spatial distribution of a geomagnetic field I{€o & Achache, 1990; Ravat et al., 1995;
Porohova et al., 1996; Maus et al., 2002; Reigbal.e2002; Taylor et al., 2002; Hemant
et al., 2005; Rotanova et al., 2005).

The data of satellite @rsted are of little avait fan anomaly magnetic field
research because its orbit is too high (about P Rt this height numerical values of an
anomaly field even so strong magnetic anomaly asido not exceed 3-5 nT while on a
surface of the Earth it has the order of two tdrmusand nT; for the majority of regions
satellite anomaly values are shares nT.

The first global lithospheric magnetic field map&res compiled according to
scalar measurements of satellite POGO. After agrition of the fact, that the magnetic
field of the lithosphere is insufficiently well deibed by extremely scalar data (Backus,
1970), the following satellite, Magsat, has beenigoed with the vector magnetometer,
and also the special block for exact definitioragfoint of measurements coordinates.

The data of satellites Magsat and CHAMP are nowd ube most productive,
because both scalar and vector measurements ofheageetic field are made on them with
high accuracy. Except for that both satellites haw&rcumpolar orbit and provide series of
the high-quality data in regular intervals coverangurface of globe.

However, the analyses of the field, which has bearried out by different
researchers using different data sets, selectigterier and processing technique are
significantly differ, particularly over areas witlheak magnetisation and over the polar
areas.

The satellite CHAMP started in July 2000 and is kireg until now. It is orbiting
the Earth at an inclination of 8%.and measures a magnetic field at low heights tiigh
accuracy (Reigber et al., 2002). From its initigitede it has decayed to 360 km after 5 yr.,
then two orbital manoeuvres were carried out taeiase the altitude and prolong the
mission. Scalar and vector CHAMP data are accessibte August 8, 2000, 3 weeks after
launch.

If tracks of satellite Magsat shared on ascendimjdescending and always fell to 6 and 18
hours of local time CHAMP tracks cover a whole Heuday. For one day the satellite does
about 14 tracks.

The data utilized here are from the magnetometekagge. Most important for this
study are the readings of the absolute scalar GQusdr magnetometer (OVM). Another
instrument considered here is the triaxial vectoxdgate magnetometer (FGM). The data
for this study are calibrated with respect to tibalar OVM. A dual-head star camera
system, mounted together with the magnetometer rorogtical bench, provides the
orientation of the measured field vectors with second precision. Vector data are only
considered when readings from both camera headsvaitable. This provides a reduction
in attitude noise.

On the satellite, except magnetic field, are mesb@iso a gravitation field and
atmospheric and ionosphere electric fields.

The choice of the initial data for constructing tbe geomagnetic field space
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models depends on the solved problem. For our gperp@ had used the CHAMP vector
data obtained with a 5-second resolution duringtitme interval September - November
2003 (ISDC, Potsdam, level 2) (http://isdc.gfzguam.de/champ/).

A technique of the satellite dataselection and pre-processing.

In our investigation we use the initial data of teomagnetic field recorded by
the CHAMP satellite. The new original approach te tCHAMP geomagnetic data
processing is proposed for the more correct extnaaif the magnetic anomaly field. It
includes a complex of modern mathematical methodsisibased on the using of one-day
reference field models constructed also from thé\IR mission data.

To reduce the influence of the external part of geemagnetic field of the Earth on the
results of our study we used only the data forghige days as defined by the following
criteria. First, at all latitudes was required thtia D st - index had not changed by more
than 2 nT / hr. At non-polar latitudes (equatorwaf@® dipole latitude) Kp< 2° had to be
fulfilled. Only data from dark regions (sun 10° el horizon) were taken into account to
reduce contributions from ionospheric currents. ibwrthe geomagnetic quiet periods
considered here, these currents do not occuriatdatequatorward of 8QFeldstein and
Starkov, 1970). Non-polar CHAMP data for local tipast midnight were only used, to
avoid the influence of the diamagnetic effect afisieplasmas (Lihr et al., 2003).

For CHAMP data processing we used classical seaalhysical approach, consisting in
consecutive exclusion from the geomagnetic fieldies, measured in an orbit, those parts,
which were connected with the various external amdrnal sources different from the
magnetic anomalies. After that the maps of anomalygnetic fields were constructed.

- The geomagnetic field measured by satellite ispesosition of the following
components:

- The main magnetic field, created by the sourdeth® magnetohydrodynamic
nature located in a liquid part of the Earth’s ¢ore

- The anomaly field connected to magnetisatiorhefrocks composing terrestrial
lithosphere;

- The induction fields originated as a result of tarious conductivity of the
different structures in the Earth's crust and thygen mantle;

- The external fields made by magnetosphere - jgm&r® current systems.
Anomaly magnetic fields remain after consecutiveegation of all above field components
from the CHAMP geomagnetic measurements. Relighofithis estimation depends on the
choice of data processing technique.

At the first stage of the satellite data processuegeliminated from each orbit the
model of the main geomagnetic field which was descr using the spherical harmonic
expansion. Our improvement consisted in producaityanean models of the main field as
SH expansion using CHAMP vector data availableefach individual day. This method is
briefly described below.

For subtraction of the main magnetic field parinirthe measured satellite values
the international analytical model (IGRF) is comiiyonsed. IGRF model is based on the
spherical harmonic analysis of mid-annual valuegeafmagnetic field. We have improved
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this approach regarding to the main geomagnetitd fraodel calculation. We have
proposed a new method for subtraction of the migial fpart from the geomagnetic data
received on the CHAMP.

For the good of the main field model constructibnsivery important that the
obtained models are uniform. If the distributionnoéasurements over the Earth surface is
non-uniform this may cause an additional error afcglation of the model coefficients.
The ground observatories which data were used@®&H are located unevenly. Parameters
of an orbit of CHAMP satellite enable to receiveasigrements of geomagnetic field values
in the near uniform grid units above all surfacetlad Earth every day (Golovkov et al.,
2007). It allows to construct daily average sptari@mrmonic model (DSHM) of the main
magnetic field_for each individual dajuch procedure is carried out with the help of
spherical harmonic expansion of the CHAMP geomagfieid data received within every
day of measurements. The global CHAMP satelliteedsad vector data (without
averaging) were used. Every day consisted of &0 values.

N n g+l m m.. m
u(r,,\)=ally ¥ [J (gn cosmi +hn smm)l)xPn (cosb)

n=1m=0\"
X:—}d_U; Y = __1 d_U; Z:—d_U,
r do rsind da dr

where U is the geomagnetic potential in the poiith \geographic coordinatest, ; X, Y
and Z are the northern, eastern and vertical comsrof the field,a is the mean radius of

the Earth; P (CoSO) are the associated Legendre functions of degramdnorder m

normalised according to the convention of Schmiagnm and hnm - are the constant

coefficients of the main field model.

As a result the main geomagnetic field calculatedthe given_individualday
instead of the averaged for a long time intervag¢ evas subtracted from the measured
values of each used pass. Thus we obtained thereliffe fields for each of the selected
orbits which are related to the magnetosphere andsphere current system and to the
Earth’s crust magnetisation.

On the second step of the data processing the ruagiere current system was
approximated also using a spherical harmonic aigl@&HA) when only the first zonal
spherical harmonic (m=0, n=1) was determined. Lir@maparabolic trends were used to
separate the field part created by ionosphere rusgestems. Anomalous magnetic field we
needed was constructed upon eliminating all abpypeaimated fields from experimental
satellite data.

So the base of experimental data was created lgelyth the specially developed
code for geomagnetic data extracting from the CHAMEbrds for any region of globe and
for any index of geomagnetic activity. Thus, withie limits of studied region it has been
selected and processed about 100 passes covegirspdtor 25°-60 ° N on a latitude and
10°-50 ° E on a longitude. It is necessary to nittat tracks had the 5-second discretization
on time, i.e. there was about approximately 35-ksarétization in space.
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Discussion of the results

An anomaly magnetic field spatial distribution

Using specified technologies of experimental datacessing the maps of the
AMF distribution have been constructed at the B&ealtitude for territory East European
craton, the Black Sea depression and adjacentnggio
For research of reliability of extraction of the gnatic anomalies, lithospheric field maps
of researched area have been constructed on séveeplendent sets of the satellite data.
Comparison has shown that the structure of anoffetls is reproduced stable enough.
Maps of AMF have been compared to the similar mapgegion published earlier
according to satellite Magsat (Cohen and AchacB8p;lPashkevich et al., 1990; Ragat
al., 1995;Taylor et al., 2002). The analysis has shown thathiasic large-scale anomalies
are precisely shown according to both satellitegstihg difference distinctions concern,
mainly, to areas where the values of an anomalg éiee close to the noise level.

The analysis of the lithospheric magnetic fieldwblpthat at satellite altitudes the
anomaly field disappearactically completely: high-frequency anomaliesosith out, they
are observed only low-frequency regional anomaliégh the sizes of the spatial periods
400 - 450 km and intensity about first tens nT.

From modeling calculations it is shown, that attadte of 350 km and higher
individual anomalies having even very high intengitbout thousand nT) fade practically
completely (Pashkevich et al., 1990). In the saraEepis made the conclusion about
existence at satellite altitude the total effecnfrstrongly magnetized surface sources in
case of the big saturation by them of the top pha crust and the increased magnetization
of the rock. Satellite measurements are insensiiivesmall-scale structures that allow
selecting on them regional lithospheric anomallest have been not complicated of the
local component.

The lithospheric anomaly nature

The AMF of the continental lithosphere is charaetdt by the big variety.
Sources of anomalies are concentrated in somesjitireric part, named as magnetoactive
layer. The top boundary of this layer can coinoidth a terrestrial surface or can be on
depth more than 10 km in the closed and foldedsarea

The bottom confining bed of the mageettive layer is or depth up to the
magnetite Curie isotherm, or Moho border (Arkanirkéal and Strangway, 1986;
Pashkevich et al., 1994; Tanaka et al., 1999). dl®open a question on, whether layer
there is completely in a crust or penetrate alsmtime top mantle.

The basic opportunity of magnetization of tops afi@ntle of some regions proved
to be true geothermal calculations: Curie Isothé80 °) appeared in some cases on depths
up to 100 km. (Buryanov et al., 1983). Howeverdeéeailed analysis of a magnetic field of
some regions of Europe has shown that the mantigponent contribution in regional
anomalies at correct selection of values of magattin mantle rocks is insignificant.

Most likely, a source of the majority of the revahnomalies, joint action of both
above-named factors is change of temperature, andordingly, both thickness a
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magnetoactive layer and change of structure of e@gminerals.
Unfortunately, the global distribution temperatudepth variation is still not available in
the required spatial resolution and accuracy (Arem& Mooney, 2001).

The received on the satellite AMF data can be camed as some regional
characteristic of large tectonic units only. Thegmegtic segments extensions are close to
the extension of tectonic structures, but not abvegincide spatially. Magnetic segments
specify more likely mechanism of distribution ofricaus magnetic heterogeneity types in
an earth's crust; testify about «translucence"esmicstructures. Zones of a coupling of
magnetic segments, apparently, are deep and leimgtlifaults on which developed
avlakogenes and depressions.

Kursk magnetic anomaly (KMA)

At the first stage for debugging and testing of HAMP experimental data
processing technique have been constructed maggatél distribution of an AMF for well
investigated territory of Kursk magnetic anomaly @djoining regions.

The data file including about 100 tracks has beeocgssed in frameworks of the
"physical" approach. Spatial distribution of an mady magnetic field, which has made a
basis for magnetoactive layer studying of an eartirust, is constructed. The vertical
component lithospheric AMF Za at altitude of théeflde of 400 km is shown on fig. 1a. In

the middle of a map’s fragment a positive anomalyisible. Its intensity makes more than
25 nT.

Its comparison to geological and tectonic structfrthis region shows that it is not looked
through unequivocal connection of satellite anomaith the morphostructure an earth's
crust of different age of consolidation.

However, in a context told in item 4.2, we with édence can connect this
positive anomaly with total effect from the block$ an earth's crust composing the
Ukrainian craton, Mazur-Belarus and Voroneanticlines that is connect with
"translucence" of the Archaean Sarmatia craton.

The constructed map has been compared to simgdattseof other authors (Taylor
and Frawley, 1987; Pashkevich, etc., 1990; Taytoamle 2002). Such comparison has
shown that the basic features of anomaly are szleeliably enough. Available differences
are dated for areas of a map where values of {eeted AMF are close to noise level (2-4
nT). Additional comparison of spatial distributiamf an anomaly field with the land
magnetic and gravitational data, seismic sounditycd a heat flow results has shown, that
actually all complex of geophysical observationsdstermined by the same tectonic
structures within the limits of investigated teorif.
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Fig. 1a Distribution of the vertical component lithospieseanomaly magnetic field Za for Kursk
magnetic anomaly region at height of satellite CHAMP

Europe

By the technique used for territoKursk magnetic anomaly scalar and vector
maps of magnetic anomalies of Europe territory Haeen constructed

A vertical component Za of AMF at altitude of tregtedlite of 400 km is submitted
on fig. 1b.

It is interesting to compare the received resuthtlocation of regional magnetic
anomalies received on ground surveys (Buryano\l,,et@87).

It is obvious enough, that positive satellite anbesaare answered with the
maximal concentration of regional "ground" anonmmlitn minima of satellite anomaly
fields "ground” anomalies meet much less oftenamtern to their flank parts.

The central part of the East Europe platform foanso-called, "Leningrad" segment (3),
covering Baltic monocline (2) and Moscow synecligg In the anomaly fields received at
satellite CHAMP, this segment is characterized égative anomaly.

Magnetoactive layer thickness in a segment is redlfimom below, as in its central
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part intensive positive anomaly of a heat flow Bserved. This fact allows the basis to
believe, that average magnetization of the maguoét@aparts of a crust is insignificant.
Around of this segment various intensity positinvemalies of settle down.
Positive anomalies of CHAMP answer areas of the imalx saturation the regional
magnetic anomalies received according to grounchetagsurveys.

SegmenKMA has maximal for a platform the crust thickness afidasalt" layer.
In Northeast of region is allocated narrow (betw86nand 32" E) submeridional zone. It
is traced further within the limits of Russian pland the Ukrainian craton up to southern
border of East European platform, down to Eastc&fmirift.

o

T~
,,dhll'{lt

i’

-
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Fig. 1b. Magnetic anomalies (MA) of the satellite verticamponent magnetic field Za for Europe
territory. Positive: 2 — Baltic MA, 4 — Kursk MA, 6Kama - Emba MA. Negative: 1 - Central
European MA, 3 -Leningrad MA, 5 - Near-Caspian MA.

Submeridional extension of this zone proves torhe materials of the satellite
photographic pictures interpretation of a high lewé generalization as Lapland- Nile
transcontinental lineament.

Along east border of the East Europe platform @edd the significant positive
segment: Kama - Emba (6) magnetic anomaly. Sa&tedlitomaly above this segment has
several maxima. The region consists of uneven-agactsres. The regime of the
temperature, density and structure of an earth'st are extremely various here.

According to satellite CHAMP data negative anomaflya magnetic field (5) in
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the central part of the Near-Caspian depressiatservedOn the seismic data sediments
lay here directly on a "basalt" layer, which haiskhess of 6-9 km, and Moho is on depth
of 26 - 30 km

At the same time on borderland of the Near-Casgépression there is a "granite”
layer, thickness of the "basalt" layer reach 15 kng thickness of a crust increases up to
40 km. Near-Caspian negative anomaly coincides pogitive anomaly of a heat flow.
The Near-Caspian depression is within the limitshef Mediterranean Alpine belt zone - a
wide band concerning young geological formationsupging all south part of Europe.

Ural

By results of measurements of satellite CHAMP scalad vector maps of
magnetic anomalies for Ural territory are consedctThe vertical component anomaly
magnetic lithosphere field Za at satellite altitisleesulted on figs. 1b and 2a.

Presence Proterozoic areas in the Ural territosjgiificantly, however positive
satellite magnetic anomalies occupy enough big, avbah is apparently the indication on
existence of the extensive magnetized layers irp degts of the crust. Some of this
assumption confirmation is results of the seisragearches which have been carried out on
a profile "Uralseis-95" (Berzin et al., 2000). Theofile in the extent of 500 km passes
through Southern Ural and crosses from the WesthenEast the Pre Ural regional
depression, Western Ural fault zone, Central Uraichnorium, Tagil - Magnitogorsk
depression, the East Ural rise, the East Ural dsjoe (fig. 2b).

Position of this profile is demonstrated on theraaly satellite field map aaA” (fig.2 a).
Constructed as a result of these researches hyjpathgeological - geophysical model of
an earth's crust structure is shown on fig. 2 brflBeet al., 2000). The structure of its deep
part can explain the lithospheric magnetic fieldréased values at the satellite altitude.

In authors of model opinion: « the earth's crugpresents system of the tectonic
dislocation, plunging symmetrically to the south erhich as a result of working
compressing stress there are failures of the wiloleks and layers and their immersing in
a "soft" mantle. Apparently from fig. 2 b, lastpttbom, most thick stratum of a crust
(presumably Archaean) is at a level of 22-40 km @@eber in the traverse central part.

« The central part of a section looks like "bowl!"fram the west and from the east "bow!"
is limited large submeridional dislocation with &k of continuity » (Berzin et al., 2000).
Moho, according to model, is on depth about 40 km

Resulted on fig 2 b the curve of a satellite AMRlifatively corresponds to this model: the
increase in values of an anomaly field above aféamersing of Moho and weakling of a
field in places where present submeridional didiooa are observed.
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Fig. 2a The map of the vertical component lithosphenicraaly magnetic field Za at height of
satellite CHAMP for South UraAA’ - Position of a structure on fig. 2b.
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Fig. 2b. Hypothetical geology-geophysical model of thethéa crust structure at the “Uralseis-95"
profile (Berzin et al., 2000).
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North part of the Black Sea Coast

We make attempt of interpretation of magnetic figlhmaly maps in more details
by the example of a southern part of the East Eaoplatform.

The vertical component AMF map is shown on fige. ¥he major tectonic areas
of region are a southern part East European ptatfdkrainian craton and a north-east part
of the Mediterranean geosynclinal's belts (Baidztffal., 1974). The important role here
belongs to the faults, which determine a configarabf the basic structural elements.

It is gently plunging monocline, in a southern dtren. Depth of the crystal base bedding
from 1,5 - 2 km in the south, from border with ®eythian platform, up to 3-4 km in north-
west sector of Black sea.

It is established, that the southern border ofEhst Europe platform is an edge

zone that is a deep fault along which Precambraseiment is coupling with a Palaeozoic
complex.

it
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Fig. 3. The map of the vertical component lithospheric arlgmeagnetic field Za at height of
satellite CHAMP for Prichernomorsky margin and thadsl Sea depression.
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The part of border of these uneven-age platform&rased by results of geophysical
researches. Character of gravitational and magfielits sharply here changes. The data of
seismic measurements testify to presence a ledgey alonsidered border on which the
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basement of an ancient platform is sharply buriedaside the Scythian platform; it is
covered here by a powerful complex Palaeozoic anlg &esozoic formations.

Sinking of the basement of an ancient platformhigracterized by smooth change
regional AMF from 16 up to 2 nT from the north dwe tsouth on a map lithospheric field of
satellite CHAMP, fig.3a. The southern border oflatfprm (branch to negative values) is
distinctly traced on a map.

This border is traced on the tectonic decodingatélste photographic pictures of
the Alpine Mediterranean zone. To it fit Atlas - d\z and Caucasus- Kopet Dagh
transcontinental lineaments

Lithospheric AMF sources in the light of geologicattectonic insight

From the point of view of tectonics the Europeamtitwnt is rather complex
region, therefore it is difficult to make unequiadly geological -tectoniénterpretation of
observable magnetic anomalies.

Precambrian platforms include as superficial baammmed cratons, and the
buried under later deposition areas, so-called @nbcian basements. More younger
Phanerozoic crust (<570 million years) includes @&zeic, Mesozoic and Palaeozoic belts.
Different European platforms correspond with th&fedent nature of anomaly magnetic
fields. The most complex on structure and differentiatiom anomaly fields of the East
Europe Precambrian platform. For example, Moscomeslse, form the most part of the
centre of the East Europe platform, overlap alncostpletely 23 small and big Archaean
blocks with sharing them folded belts (Goodwin, 1p9Hence, the basement under
Moscow syneclise should be considered as Archaean.

The partial fit of observation magnetic maps andlagical provinces shows that
the nature of magnetic anomalies sources is régllgrigin geological and is in the Earth
crust.

However discrepancies between the predicted andreddsle anomalies in some areas of
the world cause questions. It gives the basis Her further researches, is especial in a
context subsurface Precambrian areas, compositioloveer parts of a crust and its
thickness. It is considered, that on a surfacehef Earth exposed Precambrian rocks
constitute only 29 % of the full Precambrian crugodwin, 1996). It specifies that a
significant part of the Precambrian crust on theitioents is overlain by younger
Phanerozoic cover.

Conclusions

Our improvement consisting in producing daily meamodels of the main
geomagnetic field as SH expansion using CHAMP vedtda for each individual day and
subtraction of them from experimental values haswshits efficiency. In addition, this
lithospheric field exhibits significantly less neithan previous as a result of improved data
selection.

Using this technique on the experimental valuegived by satellite CHAMP at altitude
about 400 km several maps of the anomaly lithosphaagnetic field for the European
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platform and Ural were constructed. The analysssdteown the following:

i. The dimensions of magnetic areas are close ¢odimensions of tectonic
segments, however not always they coincide spgatiélagnetic segments specify the
common mechanism of distribution of various magnatiterogeneity types in the Earth's
crust testify about "translucence" of ancient gtites.

ii. Zones of a magnetic segments coupling, appbreate deep and long-living
structures.

iii. Areas deep magnetic heterogeneity, seen asnetiagsegments, frequently
does not represent uniform tectonic formations adern structure lithosphere.

iv. Direct correlation between satellite anomakesl geological structures is not
observed.At the same time, their site does not contradicth® tectonic decoding of
satellite photographic pictures and correlates ithseismic and heat flow data.

The following research steps could become the pmated modelling of satellite
measurement data and sea and aeromagnetic suratyshdt can considerably improve
accuracy of representation of an AMF on a surfddbeEarth.

Other than our space magnetic investigation shohs Ibarest necessity to use
transformation of space photos for location of tasge tectonic units and their joint
analysis with lithospheric magnetic field.
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MopdoJorusi Ha IbJIGOYMHHATA CTPYKTYpa Ha M3rouna EBpoma mo pesyiaratu ot
H3MEePBaHMs HA MATHUTHOTO MoJie oT cnbTHuka CHAMP

. 1O. Abpamosa, JI. M. AGpamoBa

Pestome:  Jlanuute ot caresimta CHAMP naBar BB3MOXHOCT 3a IpOyyBaHEe Ha
NOCTOSIHHOTO ~ MarHUTHO  TIOJIe, TPHYMHEHO OT MW3TOYHMIM B  JUTOCdepara.
WHrepniperanusara Ha CaTeJMTHUTE KapTH HAa aHOMAJIMUTE TI0Ka3Ba 4e, KpylMHOMamaOHH
0cOOCHOCTH KaTO IUTOBE M 30HH HA CYOIYKLMs, ca CBBbP3aHU C IOJIOKUTEIHU aHOMAaJIMN
(MpUuYMHEHH OT 3acHiicHa MAarHUTHA BB3MPUEMYHBOCT), AOKATO OaceilHW W IbIOOYMHHU
nojieTa ca C HEraTMBHU AaHOMaJIMU. ABTOpDHTE aHaJIM3UpaT paslpeeiicHueT0 Ha
PETHOHAIHUTE JHUTOC(HEPHH AHOMAJIMU YCTAaHOBEHO OT CATEIMTHHTE H3MEpPBaHMS HaJ
Wzrouna EBpona m mpuiexanure Annuiicku HarbHatu 30HU. [lapamerpure Ha opOutara
Ha catenuta CHAMP naBar BB3MOXKHOCT 3a M3MEpBaHHMs Ha T€OMarHUTHOTO NOJIE B
yHUHLIMpPaHa MpeXa Haj Isulata 3eMs 3a BCEKM JeH. T0Ba I03BOJISIBA Ch3[aBaHETO Ha
CpeHOIeHOHOIIeH cepuyHo-xapmonuueH mozaen (DSHM) Ha r1aBHOTO MarHUTHO mMOJe
3a BCeKH JieH. Upes crienuduuHu TeXHOJIOTUH 38 00paboTKa Ha €KCIIEPUMEHTAIHUTE JaHHH
ca M3pabOTEHN KapTH Ha pa3lpe/esIeHUETO Ha MarHUTHUTE aHOMAJIMM Ha BHCOYMHATA Ha
caresiuTa 3a Tepuropusita Ha M3rouna EBpona, UepHomopckaTa aenpecust M ChbCEAHUTE
pEeruoHH.

32 Bulgarian Geophysical Journal, 2009, Vol. 35



