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In oceanic basalts, self-reversal can be produced during extreme low-temperature oxidation of
titanomagnetite (Fes«TixO4) by ionic reordering. This is an important question to investigate,
because paleomagnetism rests on the fact that the TRM acquired by a rock when cooled
through its Curie temperature in the Earth's magnetic field is oriented in a direction parallel to
that of the field, but this alteration causes the thermoremanent magnetization (TRM) to orient
antiparallel to the external field. lonic reordering leads to Néel N-type magnetism, which
occurs in single-phase ferrimagnetic minerals where the sign of the total magnetization can
change because of changes in the ionic distributions of the two antiparallel sublattices with
temperature or as a result of chemical transformations. Titanomaghemites showing N-type
reversal were found in submarine basalts recovered during ODP Leg 192 (Doubrovine &
Tarduno, EPSL, 2004; Carvallo et al., GJI, 2004). In order to better understand the
mechanism of self-reversal, we carried out X-ray magnetic circular dichroism (XMCD) at Fe
K-edge at room temperature and low-temperature for oceanic basalts displaying N-type
behavior. XMCD is an element-, site-, and symmetry-selective technique and allows
determining the site occupancies of Fe in several iron oxides and the magnetization associated
with these ions. The N-type reversal was evidenced by the fact that the XMCD spectrum at 30
K is a mirror image of the XMCD spectrum at room temperature. For comparison, we also
measured XMCD spectra on pure magnetite, maghemite and titanomagnetite. Preliminary
work has shown that ligand-field multiplet calculations of XMCD at Fe K-edge can be carried
out on iron oxides and help identify the contributions of the different elements in our
measured XMCD spectra.
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