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Distinctive hysteresis loop shapes observed for subaerial basalts

# Koji Fukuma[1]
[1] Dept. Env. Sys. Sci., Doshisha Univ.

Subaerial basaltic lava flows have been most intensively studied to obtain the past geomagnetic field, especially focused on i
intensity. In 1960’s it was already known that deuteric oxidation of titanomagnetite lead to high Curie temperatures (Tc) above
500 deg.C in the interiors and margins of subaerial lavas, whereas single 1euB00 (leg.C) due to unoxidized titanomagnetites
were also observed. In sampling and data selection of paleointensity studies on subaerial basalts, however, caution has not be
well paid to variable magnetic properties expected even in a single subaerial lava flow.

Here | will present Curie temperatures and hysteresis properties of about 500 basalt specimens collected from historical lav
flows in Izu-Oshima and Miyakejima. The sampled lithology covers various parts of a lava flow from oxidized margins to mas-
sive or porous interiors in addition to associated scorias. Thermomagnetic and hysteresis measurements were performed on a f
milligram chips taken from a same fragment neighboring a drilled core. Curie temperatures were determined on thermomagneti
curves measured in argon atmosphere, and room temperature hysteresis parameters were calculated by fitting magnetizat
curves from0.7to 1 T.

Single or multiple Curie points were obtained for a single specimen. These Tc exhibit an unmistakable bimodal distribution
with dual peaks at about 300 and 500 deg.C. Lower Curie points were observed for interiors, and higher Curie points were for ox
idized margins, scorias and sometimes massive interiors. Hysteresis loop shapes were clearly different between lower and higf
Curie point specimens. While squared shapes were observed for specimens with lower Tc, rounded (potbelly) loops occurred |
higher Tc specimens. Such different shapes give rise to significant differences in ratios of saturation remanence and saturatit
magnetization (Mr/Ms). A coercivity-Mr/Ms diagram can show distinctive trends coming from different hysteresis loop shapes.
The upper trend corresponds to Ti-rich titanomagnetite with squared loops and the lower one does to Ti-poor titanomagnetite wit
potbelly loops. However, Day diagrams were not useful to differentiate these samples with distinctive hysteresis loop shapes.

Conventional thermomagnetic and hysteresis measurements are still powerful to discriminate subaerial basalt samples. Di
ferent governing magnetic anisotropies, magnetostrictive anisotropy for Ti-rich titanomagnetite and shape anisotropy for Ti-poo
titanomagnetite, should be related to distinctive hysteresis loop shapes observed for subaerial lava flows. Lava margins (lowe
and upper clinkers) and scorias, which contain Ti-poor titanomagnetite and frequently associated with high caeecfeity (
tens of milliTesla) and high Mr/Ms ("0.5), are suitable for paleointensity studies. These samples should preserve the priman
remanence acquired at initial rapid cooling and are unlikely to be seriously altered during laboratory heating.
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