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Introduction

One of the interesting geophysical boundaries with-
in the Earth’s lithosphere is the surface which sep-
arates magnetically active part of the earth crust
from nonmagnetic. The aim of the present research
is to determine the variations of the depth to this
boundery on the basis of geomagnetic observations
on the territory of Moesian platform.

As far as the anomalous magnetic field contains
the influence of sources distributed at different depths
within the earth crust, determination of the bottom
of magnetic layer comprises a complicated inverse
problem. For the purpose of effective separation, the
problem in the world scientific experience has been
solved using transformation of the data in frequen-
cy domain.

As is known at the Curie point temperature fer-
romagnetic rocks loose their magnetization, become
paramagnetic and their ability to generate detect-
able magnetic anomalies disappears. Thus the deepest
level in the crust containing materials which create
discernible signatures in a magnetic anomaly map
is generally interpreted as the bottom of the magnet-
ic layer or the depths to the Curie point. Consequent-
ly, it may be possible to locate a point on the isother-
mal surface by determining the depth to the bottom
of a polarized rock mass from the solution of the
inverse magnetic problem. The method can provide
valuable information about the regional temperature
distribution at depths not easily examined using other
methods.

Methods

Magnetic anomalies are analyzed for estimating the
depths to the bottoms of magnetized bodies in the
crust. These depths, when contoured for the entire
area, should provide a picture of the spatial varia-
tion of the Curie isotherm level. This picture should
correlate to a significantly high degree with various
known indices of geothermal activity in the area under

consideration. The practical importance of the study
on this correlation lies in the possibility of establish-
ing a useful reconnaissance method, based on geo-
magnetic data, for rapid, regional geothermal ex-
ploration.

The mathematical model which most of the anal-
ysis in the world scientific literature is based on, is a
collection of random samples from a uniform dis-
tribution of rectangular prisms, each having a con-
stant magnetization. The model was introduced by
Spector and Grant (1970), and has proven very suc-
cessful in estimating average depths to the top of
magnetized bodies using the slope of magnetic anom-
aly’s radial averaged power spectrum. The algorithm
estimates X, y, and z,, the coordinates of the cen-
troid and depth to the top z, of the source distribu-
tion, by computing least-squares fit to the radial fre-
quency of the Fourier transform in the lowest part
of the spectrum. The depth to the bottom (Curie point
depth) is z,= 2z- z
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Fig. 1. Rectangular, vertical-slided parallelepiped: an
interpretation model
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Fig. 3. Map of the derived Curie point depths of the
territory of Moesian platform (black dots indicate the
separate points where the results were calculated)

Data

The Bulgarian and Southern Romanian data for the
present research are prepared by digitizing scanned
published analogue maps (Grigorov, 1961; Pchelarov,
1985). Then, the separate data sets were transformed
to a specified coordinate system to be compiled as a
uniform grid and geomagnetic map.

In order to define the optimal parameters for the
filtration and the size of the separate blocks for fol-
lowing calculation processes, the log averaged spec-
tra of different field’s transformations were analyzed.

The main data grid was divided into overlap-
ping square blocks 150x150km in size and the depth
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to the Curie point for each block was calculated from
the log averaged spectrum.

Results

As was expected, depths to the Curie point have a
range values around 30 km in the main part of the
territory. Three anomalous zones having values be-
tween 22 and 26 km were delineated. A good corre-
lation with the heat flow of the Bulgarian part of the
Moesian platform was found and no strong correla-
tion with the main Romanian faults was observed.
An attempt to relate these first results to the present
geological situation was made.
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IIpecmsiTane Ha AbJAOOYMHHUTE 10 TEMIIEpAaTypaTa
Ha Kropu Ha repuropusita Ha Musuiickara miardgopma

II0 recOMAarHuTHM J1aHHA

Ilemsa Tpugponoea, Keavo Keaee, Tomka Ilemposa

Pesrome. CriekTpaaHUST aHAJIU3 HA T€OMArHUTHU
JIAHHU € TEXHUKA, KOSATO YCIEIIHO Ce Mpujara 3a
M3YKUCJISIBAHE HA [BJIOOYMHATA 1O MATHUTHUTE U3-
TOYHHIIY B 3€MHATa Kopa (T.Hap. IbJIOOYMHA 10 TOY-
kata Ha Kropu). Onenkara Ha TO3W MapameTshD,
KOMOUWHMpAaHa C JONBJIHUTE]HA PErMOHAIHA T'e0-
JIOXKa U reom3myHa nHGOpPMAIUS BHACS SCHOTA
MPH ChCTABSIHETO HA MOJIEJIM HA ChOPEMEHHUTE TEK-
TOHCKH TPOIIECH U MOXe Ja Ce U3M0JI3Ba KaTo He-
32)KMCUM KPUTEPHIi TPU T€OTEPMATHU POYYBAHMS.

MaTeMaTHYeCKUAT MOJIEIN, Ha KOWTO ce 0a3upart
W3YHUCIICHUsTa, € BbBemeH oT Spector and Grant
(1970) w npencrTaBisiBa H3UKCISIBAHE HA TOJIETO HA
HAOOp OT NPaBOBI'BJIHU MPU3MH, BCIKA OT KOUTO €
C IOCTOSIHHO HamMarHuTBaHe. [{bibounHara 10 Tou-
kata Ha Kiopu ce nmpecMsTa OT HaKJIOHA HAa paju-

aJTHO YCPEIHCHUS CHEPreTUUEH CIeKThD HA M3YHUC-
JIEHOTO TIOJIE.

3a mennTe Ha TOBA M3CJIEABaHE € ChCTaBEHA
cOopHa kapTa OT OBIATAPCKA U PYMBHCKA MAarHUT-
HU naHau. M3ClIeNBaHUAT PaiiOH € pas3jesicH Ha
KBazpaTHM O0koBe ¢ pasmepu 150x150 km n uz-
YHCJIEHUTE CTOMHOCTH 3a ABJIOOYMHATA 10 TOYKA-
Ta Ha Kiopu ca OTHECEHU KbM IICHTPAJIHATA TOYKA
Ha BCeKH OJIOK.

CTOWHOCTHUTE, KOUTO CE MOJTyYaBaT 3a AbJIOOYH-
HuTe A0 Toukata Ha Kroopu Ha TeputopusTa Ha
MusniickaTa atgopma Bapupat Mexay 28 u 32 km.
OuepTaBar ce HIKOJKO aHOMAJIHU 30HU C IBJIOOYH-
HU B nHTEepBasa 22—26 km. Pesynrarure ca anam-
3UpaHd ¥ CHIOCTABEHH C JaHHMU 32 TOILTMHHUS
MMOTOK ¥ F€0TePMAaJIHUS TPAIMECHT HA TEPUTOPHUATA
Ha bwarapus.
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