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Cooling rate effect on paleointensity estimates: first examples from natural plutonic
rocks
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Paleointensity estimates from young ("1 Ma) oceanic gabbros are compared with geomagnetic variation models to check th
fidelity of the intrusive rocks. In paleointensity database, some of the oldest paleointensity estimates are from intrusive rock:
whose cooling rates were much lower than those in laboratory heating experiments. The cooling rate effect on the efficiency o
thermoremanence acquisition is one of the largest uncertainties in the paleointensity estimates. A simple single domain (SC
theory gives quantitative prediction about the effect, which amounts to tens of % of overestimation for typical intrusive rocks.
However, most of the natural samples contain pseudo-single domain or multidomain magnetic grains, so the validity of the simpls
SD theory is questionable. Indeed, some thermoremanence acquisition experiments have presented cases where the simple
theory fails to predict the actual cooling rate effect. Moreover, the cooling rates of many intrusive rocks are unattainable by
laboratory experiments, so significant extrapolation has been necessary. In this contribution, we present a direct constraint of tt
cooling rate effect in natural plutonic rocks for the first time.

Oceanic gabbros are subjected to AF demagnetization based paleointensity method (the Shaw method) to minimize the effe
of drilling induced remanence. Magnetic anisotropy was approximated by partial anhysteretic remanence. The obtained estimat
are indistinguishable or slightly lower than the geomagnetic intensity predicted by paleointensity models, while the simple SD
theory predicts 3-40 % of overestimate. The possible reason for this contradiction includes 1) the oceanic gabbro samples ha
high temperature chemical remanence rather than thermoremanence, 2) rock magnetic bias such as magnetic anisotropy v
not completely accounted, or 3) the cooling rate effect in pseudo-single domain grains are much smaller than that in SD grain:
Results of petrological investigations will be discussed to distinguish the possibilities.
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