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We showed recently that magnetic minerals have composition dependent TRM ac-
quisition which appears to be not sensitive to a grain size for a particular mineral.
We acquired TRM acquisition sequences on nanoscale-sized magnetite (maghemite?)
with approximate spherical geometry. These grains are superparamagnetic at room
temperature and have blocking temperature near 80K. We show that regardless the
smaller grain size, they have TRM normalized by SIRM very similar to TRM/SIRM
generated by multidomain magnetite grains confirming our claim for grain size inde-
pendence of magnetite. Compositional TRM/SIRM variations are valid for minerals
having minimal anisotropy (shape, stress, crystalline). Experiments on magnetic car-
riers with enhanced shape anisotropy show that demagnetizing energy is a critical
factor controlling TRM magnetic acquisition. Our experiment shows that magnetite
with enhanced aspect ratio will also generate enhancement in TRM/SIRM. Needle
like exsolution of SD magnetite (verified by Verwey transition) within plagioclases
has extremely enhanced TRM/SIRM and can contribute to large magnetic remanence
intensities observed in crystalline rocks. These rocks would have large coercivity en-
suring the stability of magnetic remanence. Rocks in the Martian crust with exsolved
titanohematite grains or exsolved highly anisotropic needles of SD magnetite would
exhibit enhanced TRM capable of generating observed anomalies by Mars Global
Surveyor.
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