We examined the @rsted magnetic field data over the Kursk Magnetic Anomaly (KMA)
region of Russia, one of the world's largest magnetic features, in order to determine if the
relatively short wavelength crustal magnetic anomalies were present. Qur resulting Prsted
magnetic map was compared with the previously derived Magsat anomaly field. The largest
anomalies of both data sets were totally correspondent; anomaly amplitude variance follows
a 1/r’ dipole curve. Differences in these two anomaly maps were the result of the greater
number and homogeneity of orbit profiles from the &rsted mission. Comparison of these
anomalies with known crustal tectonic features was noted.

The Kursk Magnetic Anomaly (KMA) of Russia (51° north, 37° east) has long been
recognized as one of the largest magnetic anomalies on Earth. It is associated with the
massive iron-ore formations of this region; however, model studies have revealed that the
relationship between the two is not obvious. In an early effort to demonstrate the validity of
Magsat data for crustal research a detailed study of the KMA, at an average altitude of 350
km, and the surrounding region was made (Taylor and Frawley, 1987). They recorded a 27
nT high and a -9 nT low giving a 37 nT peak-to-trough anomaly over the immediate area
(40° to 65° north and 15” to 45%) of the KMA (Figs | and 2).

Despite the much higher altitude of Drsted (645 to 845 km) we revisited the KMA to
determine if this mission would also be able to record an associated anomalous crustal
signature. We computed an @rsted magnetic anomaly map (Fig. 3) with profiles selected
from April to August 1999, From these data we chose those with an altitude range of 644 to
700 km and they were subsequently gridded, by least-squares collocation, to a mean
elevation of 660 km. Both ascending (Fig. 4) and descending (Fig. 5) data were examined
and signals common to both were extracted and averaged (Alsdorf er al, 1994). A
correlation coefficient between the fields derived from these two orbit orientations of .82
was computed. The quadrant-swapping method of Kim et al. (1998) was applied. Removal
of the main geomagnetic field was accomplished with a polynomial fitting procedure (Fig.
6). A positive anomaly of >2.5 nT with an associated negative of <-0.5 nT for a >3 nT
peak-to-trough range were computed (Fig 3). These Magsat and rsted results are
consistent with the decay of a dipole field over the studied altitude range. Significant




differences  between  these two  anomaly
fields are due to the greater number of orbit
profiles and therefore greater number of
intersecting  orbits  (ascending  and
descending) available in the Drsted
compilation (¢t Fig. 2 with Figs. 4 and 5).

There are three large anomalies in both
maps (two positive and one negative). The
two positive anomalies are readily correlated
with known tectonic features (Voronezh
Bulge and Belorussian-Lithuanian uplift,
Fig. 7). While the negative anomaly 1is
associated with a reglon of relative crustal
thinning (< 40 km., Meissner et al., 1987).
[n the southwestern quadrant of this region
the southeastern end of the Tomquist-
Teisseyre Zone is  apparent in both
satellite  tields, This linear  magnetic
anomaly gradient defines the terminus of the
East European Craton.  Linear negative
anomalies trending in a generally north-
south direction cross the Black Sea; while
these anomalies are apparent un both tields
the paucity of Magsat orbits along the
southern edge of the KMA study regon
makes 4 rubust cumnpanson less certan. The
same idealized three-body model can
represent both anomaly maps (Figs. 8 and
9) Our correlation between the two different

Figure 2. Magsat orbits used 10 produce
anomaly map. Satellite alutude vaned
between 340 and 360 km

Figure 1. Totwal intensity-magneuc anomalys
map of the KMA area from Magsat dafa
Contour interval is 2 nT with the zero contous’
labeled. Solid contours are positive values and$
dashed negative (Taylor and Frawley, 1987).

satellite  anomaly Helds would  suggest |
additional crustal geclogic informaton should
gained from @rsted anomaly data.

Figure 3. Total intensity-magnetic anomaty
map of the KMA area at 660 km aluwde
from @rsted data. Contour interval is 0.5 8
nT Spectral quadrant swapping (Kim etalgs
1998) was applied.



Flgurﬂ 4. Srsted aﬂcﬂlﬂmg orbits over KMA Figu[e 8. Prsted desceﬂdlng arbits over
region. the KMA region.

Figure 6. Drsted magnetic anomaly profiles Figure 7. Basement relief map of Eastern
across the study area. Mean altitude of each orbit Europe (from Beloussov, 1981).
is 677 km (solid) and 652 (dashed) respectively.
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igure 8. Model magnetic anomaly field Figure 9. Same model as Figure 8
roduced by three idealized bodies at an computed at the Grsted altitude of 660
titude of 375 km. Contour interval is 2 nT. km. Contour interval is 0.5 nT. '

y |: represents the Voronezh Bulge
dy 2: region of relatively thin crust
(Meissner et al., 1987)

ody 3: represents the Belorussian- Magsat and Qrsted anomaly data are |

Lithuanian Uplift agreement over the region of the KMi
. o Relatively simple  geometric  bod
Il bodies have same magnetization, 3 A/m. represtating | iajer: fectonic: 8
odies | and 3 normally magnetized (dip 47° simulate both anomaly fields.  Crust

wn and declination 67° east, Taylor and mag;uetm ﬂﬂﬂ‘lﬂﬁl}' sf_gnat{m are recorded

rawley, 1987) while Body 2 is reversely Clrated. :

r}mgn&ttzad.
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