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Scanning SQUID microscopy applying for a speleothems obtained from Tonga, the
southern Pacific
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Speleothems are thought as an ideal record of paleomagnetism since they retain continuous geomagnetic records in sta
condition as well as their applicability for radiometric datings such as U-series and radiocarbon techniques. A previous study
reconstructed the natures of paleomagnetism during the Laschamp excursion successfully (e.g. Lascu et al., 2016), though th
weak magnetic signals hinder this archive to be widely used in the field. A scanning SQUID Microscope (SSM) can image very
weak magnetic fields with high spatial resolution, and hence could potentially solve this obstacles. However no studies have bee
reported using paleomagnetic study using speleothems to date. In this study, we have conducted paleomagnetic measureme
with a SSM on speleothems collected in Tongatapu Island, the Kingdom of Tonga.

The stalagmites were obtained at Anahulu cave in Tongatapu island (around 21 degrees 13 minutes S, 175 degrees 06 minu
W) in 2016. The'“C age of the surface part of the stalagmite is around 10 ka and were cut perpendicular to the growing direction
of stalagmite and shaped to thickness of ca.0.2 mm before they have been used for measurements.

We obtained natural remanent magnetization (NRM) of the average ca.1.5 nT with the SSM. Also, we compared magnetic
fields between the surface layer and the inner layer. The signals were statistically different, hence we successfully were able
obtain very small magnetic field change due to differences in laminated structures of a speleothem at submillimeter scale witl
SSM. Further, we operated first-order reversal curve (FORC) measurements using the alternating gradient force magnetome
(AGM). The results show that this speleothem can contain mixture of magnetites with different domain states. We also present th
map of rock magnetic parameters calculated by inversion of Isothermal Remanent Magnetization (IRM) measured with SQUILC
microscope. In this talk, we will present initial results.
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