
131

GEOSCIENCES  2007

Examination of the Curie point depth inverse problem’s stability
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Àáñòðàêò. Îïðåäåëÿíåòî íà äúëáî÷èíàòà äî òî÷êàòà íà Êþðè ïî ãåîìàãíèòíè äàííè ïðåäñòàâëÿâà ñëîæíà
îáðàòíà çàäà÷à îò ìåòîäèòå íà ïîòåíöèàëíèòå ïîëåòà. Íàìèðàíåòî íà êîîðäèíàòèòå íà äîëíàòà ïîâúðõíîñò
íà ìàãíèòíèòå ñìóòèòåëè ÷åñòî å ñâúðçàíî ñ ïîëó÷àâàíå íà ìíîãîçíà÷íè ðåøåíèÿ, îáóñëîâåíè îò ãîëåìèÿò
áðîé ïàðàìåòðè çà îïòèìèçàöèÿ. Ïîðàäè òàçè ïðè÷èíà çàäà÷àòà çà íàìèðàíå íà ãðàíèöàòà íà ìàãíèòîàêòèâ-
íàòà ÷àñò îò ëèòîñôåðàòà ñå ðåøàâà â ñïåêòðàëíîòî ïðîñòðàíñòâî êàòî ñå èçïîëçâà âðúçêàòà ìåæäó íàêëîíà
íà ðàäèàëíî óñðåäíåíèÿ åíåðãåòè÷åí ñïåêòúð íà âåðòèêàëíà ïðèçìà è äúëáî÷èíàòà äî äîëíàòà £ ïîâúðõíîñò.
Çà äà ñå äîñòèãíå äî òàçè âðúçêà âëèÿíèåòî íà ðåäèöà äðóãè ïàðàìåòðè ñå óñðåäíÿâà èëè ïðèåìà çà íåçíà÷è-
òåëíî. Íàñòîÿùàòà ðàáîòà ïðåäñòàâÿ ìîäåëèðàíå íà ìàãíèòíîòî ïîëå è íåãîâèÿò åíåðãåòè÷åí ñïåêòúð íà
ñèñòåìà îò íàìàãíèòåíè ïðàâîúãúëíè ïðèçìè çà ïðîâåðêà íà êà÷åñòâîòî íà ðåøåíèåòî íà îáðàòíàòà çàäà÷à çà
îïðåäåëÿíå íà äúëáî÷èíàòà äî äîëíàòà èì ãðàíèöà.
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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

Fig. 1. Experimental model consists of 6 vertical rectangular prisms having different depths to the top and bottom
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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.

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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Fig. 2. Calculated geomagnetic field of the model ΔT (ηT)
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