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Paleomagnetism and rock magnetic properties of calcareous sediments and corals provide
information about the environmental processes and conditions of when the sediments had deposited in
addition to diagenetic history and settings. Coral skeleton (e.g., Porites) might have enormous
potential as a high-resolution paleomagnetic recorder owing to their rapid and continuous growth over
hundreds of years at a rate of up to 2 cm/year, although typical corals show an extremely weak
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intensity of magnetic remanence and low stability. However, a measureable magnetization has been
reported in deceased coral tsunami boulders along the shorelines of Ishigaki Island. It is necessary to
determine the characterization of magnetic assemblages in coral skeleton to utilize them as a reliable
paleomagnetic recorder, because paleomagnetic records are affected not only by past geomagnetic
field variations but also by lithologic factors of samples, such as mineralogy, concentration and grain
size of the magnetic phases, as well as directional alignment of magnetic minerals. Continuous records
of geomagnetic field paleointensity variations from marine sediments not only allow constraint on
geodynamo models, but they can also provide a way to correlate and date marine sediments globally.
To enhance the feasibility for the geodynamo constraint and the isochronous correlation, we need to
determine the concentration of magnetic minerals, magnetic particle grain size, and magnetic
mineralogy of sediments, being changed by astronomically-driven climate cycles. In this study, |
characterize magnetic mineral assemblages of corals in Ishigaki Island and of carbonate sediments
from International Ocean Discovery Program (IODP) Site U1490 using petrologic observations by a
field-emission type scanning electron microscope (FE-SEM), first order reversal curve (FORC)
measurements and ferromagnetic remanence (FMR) measurements with acid treatment aiming to
concentrate magnetic grains.

Combined analyses of a FORC diagram and FMR spectroscopy confirmed the presence of
magnetosomes in the coralline boulders from Miyara Bay in Ishigaki Island before and after the acid
treatment. The coral skeletons can envelope biogenic magnetite chains and protect them from direct
exposure to acidizing process. It is also indicated that the main magnetic carriers of the Porites sp.
coral colony on the Ibaruma coastline in the island are both magnetosomes and other magnetic
minerals, the balance of which might vary dramatically from one part of the Porites coral skeleton to
another. The coral skeleton in Ishigaki Island has the potential to provide a role as a new
paleomagnetic recorder if some attention is paid to their origin of magnetic remanence.

The calcareous deep-sea sediment cores from IODP Site U1490 were measured in this study.
Downcore profiles of FMR spectra and petrologic observations by FE-SEM showed the presence of
biogenic magnetite chains and increasing Ti-bearing magnetic grains. They also divide the Hole
U1490A into four parts, combined with magnetic susceptibility and rock magnetic parameters
measured during Expedition 363, and mud wave migration observed in seismic profile. FMR spectra
and rock magnetic characteristics of Hole U1490A possibly reflect the change of depositional
environment. Comparing FMR spectra of acidized sediments with non-acidized ones, it is indicated
that acid treatment for magnetic concentration can alter one of the FMR signals in the case of sediment
samples. This is because the destruction of lipid bilayer membranes to envelop linear arrangement of
magnetite (magnetosome), directly subjected to acid treatment.

FMR signals indicated that the deep-sea sediments recovered from IODP Site U1490 contain
a different directional alignment of magnetosome chains. Because the biogenic magnetite chains make
directional difference in magnetization efficiency in deep-sea sediments, attention should be paid to
estimate relative paleointensity variations from the deep-sea sediments even its potential for
establishing the long-term trend of the geomagnetic field strength.
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