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Low remanence coercivity (<10 mT) biogenic magnetite in pelagic clays in the Pacific
#Yoichi Usui", Toshitsugu Yamazaki®
DJAMSTEC,?AORI, Univ. Tokyo

Biogenic magnetite has been commonly reported from fully oxic pelagic red clays from multiple sites. There are
different morphologies of biogenic magnetite in red clays; the majority is equant (similar to cuboctahedra), but bullet-
shaped crystals were abundant in a layer in the western North Pacific around Minamirotishima Island. It has been
suggested that environmental magnetism can provide information on the past biogeochemistry in the deep-sea.
However, we have only limited data about the variety of biogenic magnetite in red clays. Here we report a new type of
biogenic magnetite from Ocean Drilling Program Site 777. The site is also in the western North Pacific (~900 km
southwest from Minamitorishima Island). Lithostratigraphy is overall similar to that around Minamitorishima Island;
from the top, siliceous clay (~3.5 m; Unit [A), hemipelagic clay (~30 m; Unit IB), a hiatus, and pelagic clay (Unit II).
Unit ITis a light brown clay interbedded with dark brown clay. This lithology was also observed around Minamitorishima
Island. Rock magnetic data suggested that Unit IA and II are dominated by terrigenous and biogenic component,
respectively, and Unit IB is a mixture. By isothermal remanence (IRM) acquisition analyses, we discovered that Unit II
contains a component with very low coercivity (<10 mT). Some specimens showed bulk remanence coercivity as low
as 14 mT, so this component is one of the major components at the Site. FORC diagrams showed clear central ridges
suggestive of minimal magnetostatic interactions, but the peak coercivity was at <10 mT. The coercivity of this
component was similar to the so-called EX component, which had been originally attributed to authigenic extracellular
magnetite. However, it is not clear if authigenic magnetite formation is active in those fully oxic sediment. On the other
hand, ferromagnetic resonance (FMR) spectra of specimens dominated by the low coercivity component were highly
asymmetric, indicating strong magnetic anisotropy. Together with the minimal magnetostatic interactions shown by
the FORC diagrams, it is likely that this low coercivity component is also derived from intracellular biogenic magnetite
of magnetotactic bacteria. Moreover, the FMR spectra were indistinguishable from that of the specimens dominated by
equant biogenic magnetite. These observations suggest that the newly discovered low coercivity biogenic magnetite is
closely related to the equant biogenic magnetite. Interestingly, this low coercivity biogenic magnetite has not been
observed around Minamitorishima Island, even though the lithology is similar. We will discuss possible mechanisms for
the low remanence coercivity and its implication for environmental magnetism.
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