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Examination of the Curie point depth inverse problem’s stability
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AdctpakTt. OnpesessHeTO Ha TBJIOOYMHATA A0 TOYkaTa Ha Kropw Mo reOMarHWTHH JaHHW MPEACTAaBIsABA CIOXHA
obpaTHa 3aJa4a OT METOANTE HA MOTEHIMAIHUTE NoJieTa. HaMupaHeTo Ha KOOPIMHATUTE HA JOJIHATA MTOBBPXHOCT
Ha MarHUTHUTE CMYTHUTENX Y€CTO € CBBP3aHO C MOJIyYyaBaHE HA MHOTO3HAYHM PEIICHUs, OOYCIOBEHU OT TOJIEMHUST
6poit napametpu 3a ontuMm3anys. [Topaay Ta3u npuunHa 3a7a4aTa 3a HAMUPAHE HA TPAHUIATA HA MATHUTOAKTHB-
HaTa 4acT OT JuTocdepara ce perraBa B CIEKTPATHOTO MIPOCTPAHCTBO KAaTO C€ M3IOJI3BA BPB3KaTa MEXIy HAKJIOHA
Ha paJuallHO YCPEIHEHUS CHEPreTHYCH CIIEKThP Ha BEPTUKAJIHA IPU3Ma U JBJIOOYMHATA IO TOJTHATA M HOBBPXHOCT.
3a ;a ce MOCTHUTHE O Ta3W BPB3Ka BIMSHUETO HA PEANIa APYTHW MapaMeTpH ce yCPeaHsBa WIX IpHeMa 3a He3HAUH-
tenHo. Hactosimara pabora npencraBs MOAeNUpane Ha MarHUTHOTO IIOJI€ ¥ HETOBHSIT €HEPreTHYEH CHEKTHD Ha
CHCTEeMa OT HAMarHUTECHU IPaBOBI'bIIHN IPU3MH 32 IPOBEPKA HAa KAUECTBOTO HA PEIICHUETO Ha OOpaTHATA 3a7a4a 32
ompezessHe Ha IBJI0OYMHATA O IOJTHATAa UM TPaHHIA.
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Calculation of the Curie point depth using geomag-
netic data is a complex potential field inverse prob-
lem. It has been solved in the frequency domain us-
ing the relation between the slope of radially aver-
aged power spectrum and depth to the bottom of an
ensemble of magnetized rectangular prism (Spec-
tor, Grant, 1970). A number of approximations have
been made to the expression in order to obtain a
straight relation between the spectrum’s plot and
Curie point depth. This work presents the results

from a forward modeling of the magnetic field of a
system of rectangular prisms and comparison of the
Curie point depth results with the real parameter of
the bodies.

Methods

For the purposes of the present research we built a
model composed of 6 vertical rectangular prisms
(Fig. 1) having constant magnetization and equal
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Fig. 1. Experimental model consists of 6 vertical rectangular prisms having different depths to the top and bottom
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Fig. 2. Calculated geomagnetic field of the model AT (nT)

horizontal dimensions, but varying in depth of the
top and bottom surfaces.

The process of forward modeling involved cal-
culation of the magnetic field, separation of the ter-
ritory into square blocks (test were made with differ-
ent dimensions of the blocks), transformation of the
data in the frequency domain and calculation of
the radially averaged power spectrum for each block
(Fig. 2).

Depth to the top and bottom surface of the prisms
was determined using the slope of radially averaged
power spectrum for separate blocks as was described
by Okubo et al. (1985). Several tests were applied solv-
ing that inverse problem.

1. Applying “reduction to the pole” before data
transformation in the spectral domain /direct cal-
culation without this procedure;

2. Using blocks with different dimensions:
200x200 km, 180x180 km, 150x150 km, 120x120 km,
100x100 km.
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Results

Numerical experiments which were applied show
insignificant differences between results obtain with
and without reduction to the pole. That proves the
important advantage of the algorithm bearing in
mind frequent manifestation of rocks’ remnant mag-
netization in geothermal regions.

Tests related to the blocks’ size revealed the most
appropriate dimensions to be the smallest which is
comparable to the bodies’ cross-section — 150x150
km. Results prove the reliability of analyzing geo-
magnetic data to delineate the bottom of magneti-
cally active part in certain region which are assumed
to correspond to Curie point transition depths with-
in the lithosphere.
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