R004-15
D£1E . 1126 PM2 (14:50-16:20)
15:05~15:20:00

€ -Fe203 HELER Y 3 hHEREED T X MAE
R i) !
O R

Testing Thellier paleointensity determinations of € -Fe203 bearing volcanic rocks
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€ -Fe2 O3 (luogufengite) is a magnetic material characterized by a huge coercivity exceeding 1 T at room temperature
and a low Curie point ("220 °C). Single-domain ¢ -FeyOg3 are widely distributed in ceramics sintered at high temperatures
(>1000 °C) in an oxidizing atmosphere as well as red-brown obsidians. The remanent magnetization carried by € -FexO3
exhibits a narrow unblocking temperature just below the Curie point. It has little to no viscous remanent magnetization, and
remains stable over geological timescales as recording reversed magnetization. Compared to titanomagnetite or magnetite
with pseudo-single- to multi-domains, which are typical carriers of remanent magnetization in volcanic rocks, € -FeoOg is
an ideal medium for recording geomagnetic field intensity.

Previously considered an extremely rare magnetic mineral found only in ceramics and red-brown obsidians, € -Fe;Og has
recently been discovered in red to pink-colored andesites and dacites. In this study, we used dacite from the 1991-1995 erup-
tion of Mount Unzen-Fugen-dake to verify whether it records the expected geomagnetic field intensity. ¢ -FeoO3 had been
identified in this location by Saito et al. (2007). We also performed paleointensity measurements using the Thellier method
on andesite from Mount Yufu-dake, which erupted approximately 2,000 years ago.

Color measurements revealed that the ax(green to red) and b:(yellow to blue) values, which indicate color tone, were nearly
zero for the gray blocks. In contrast, the red to pink samples exhibited high positive values for both axand bs. The difference
between the red and pink samples was evident in their difference in lightness (Lx). The red-to-pink samples exhibited an
unblocking temperature of € -FeoO3 of 150-220 °C during the thermal demagnetization of natural remanent magnetization.
The proportion of € -Fe;O3 remanent magnetization intensity is 5-20%, while titanomagnetite and magnetite contribute the
rest. Hysteresis and isothermal remanent magnetization measurements up to 5 T confirmed the presence of both € -Fe;O3
and titanomagnetite/magnetite.

The Thellier method was used to measure paleointensity in 21 red to pink-colored samples from three sites in Unzen-
Fugen-dake. These measurements revealed that the magnetic components of € -FeoOg in four samples yielded values within
+ 5% of the geomagnetic field intensity at the time of eruption (47.1 u T). The magnetization components of titanomagnetite
and magnetite in these samples also exhibit linear segments on Arai diagrams and equivalent paleointensities. Conversely, in
many samples, the proportion of € -Fe,O3 contributing to the natural remanent magnetization is small. This results in a low
quality factor (q) and apparent paleointensities that are higher by several tens of percent. Titanomagnetite and magnetite in
these samples exhibit sigmoid curves on Arai diagrams, and paleointensities cannot be determined. Note that gray samples
could not yield paleointensity due to significant thermal alteration at temperatures above 350 °C. The ¢ -FeoO3 magnetic
component in the red-to-pink samples from Yufu-dake has a larger proportion of natural remanent magnetic intensity than the
samples from Unzen-Fugen-dake. The average value across the two sites is 51.2 [ T, which agrees well with the standard
curve value.

As predicted by its stable remanent magnetization and low demagnetization temperature, € -FeoOg can reliably provide
paleointensity through the Thellier method. However, coexisting titanomagnetite or magnetite act as contaminants in the
Thellier method using ¢ -FeoO3. However, to obtain paleointensity from ¢ -FeoOj3, the unblocking temperatures of titano-
magnetite and magnetite must either not overlap or their remanence ratios must be low.
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