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Distribution of paleointensity estimates from highly anisotropic materials, with special
reference to exsolved magnetite
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Remanence anisotropy prevents paleointensity determination from materials such as exsolved magnetite in silicate. Althoug
an anisotropy correction is theoretically possible, inevitable experimental error may make it impractical for highly anisotropic
materials. In this study, we investigate an alternative approach of measuring large number of samples to cancel out the effe
of anisotropy. This would be effective when the remanence anisotropy of each sample is oriented randomly relative to both the
ancient and laboratory magnetic field. It is expected that the mean of the logarithmic of the estimate from individual specimen
provide an unbiased paleointensity estimate. To show the feasibility of such an approach, we combine the measurements of ren
nence anisotropy, the numerical simulations of paleointensity estimations, and laboratory simulation experiments. We measul
the anisotropy of anhysteretic remanent magnetization (ARM) of 80 plagioclase crystals hosting exsolved magnetite obtaine
from a gabbro in the Oman ophiolite and a granitoid in the Paleoarchean Mt. Edgar complex. Rock magnetic experiments indi
cate that those plagioclase samples are dominated by single-domain magnetite. In particular, the ratio of the thermoremanen
susceptibility to the ARM susceptibility is close to 1, in agreement with a recent study of single-domain Fe-Ni particles in dusty
olivine. The median of the corrected anisotropy degree is ca. 6, indicating that the anisotropy correction may not be effective
We conduct numerical simulations using the measured ARM anisotropy to examine the expected distribution of paleointensity
estimates. The results predict that the 95 % confidence interval of the mean of the logarithmic would be ca. 20 % of the true
paleointensity when 50 specimens are averaged. The results of laboratory simulations of paleointensity experiments agree wi
with the results of numerical simulations. The paleointensity estimation using the mean of the logarithmic can be employed
simultaneously with the conventional anisotropy correction to provide robust paleointensity estimates from highly anisotropic
materials.
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Results of numerical paleointensity simulations. From left, cumulative distribution (a) and probability density (b) of the paleointensity

estimates relative to the true value, 95% confidence interval of the mean of the logaritmic of the paleointensity estimates (c), and its

exponential (d)



