R004-07 215 C B¥RY: 108 178 10:45-11:00

SRR A DA LR BRI K BRI A1

# AR 5] [1]
[1] AR - PR

Magnetic granulometry of Takanoobane obsidian using frequency dependence of
susceptibility

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

Obsidian is a volcanic glass containing abundant microlites of Fe-Ti oxides, which potentially serve as an ideal recorder of
ancient geomagnetic field. Previous studies, especially focused on retrieving paleointensities from obsidians, demonstrated tl
high (above 500 deg.C) and narrow unblocking temperatures and the univectorial natural remanent magnetizations of obsidian
In this study, drilled cores of obsidians comprising upper and lower layers intervened by Takanoobane rhyolite lava flow from Aso
volcano were analyzed to deduce grain size distributions spanning superparamagnetic (SP) and single-domain (SD) boundary

Thermomagnetic curves on Takanoobane obsidians exhibited high Curie temperatures above 500 deg.C, indicating low-
titanomagnetite as a main magnetization carrier. Hysteresis loop shape varies from potbelly to nearly straight line, and sometime
resulted in wasp-waisted loops due to mixture of the two components. Hysteresis parameters are widely distributed on a Da
plot; Some samples were along the single-domain and multidomain (MD) mixture line, but others are deviated to a large exten
from the SD-MD line to a higher Hcr/Hc and lower Mr/Ms region, which is caused by high SP fraction. These hysteresis data
suggest that the obsidians contain low-Ti titanomagnetites covering SP and SD ranges, but the grain size distribution significantl
changes according to the vertical position. While upper obsidian layer and bottom part of lower layer have higher content of SF
grains, obsidians just below the rhyolite lava are dominated by pseudo-single-domain (PSD) grains.

Frequency dependence of susceptibility, which is believed to indicate SP contribution, was measured at room temperature f
a broad frequency band ranging from 1x1Go 5x10 Hz using a combination of MPMS and ZH susceptometers. Only a small
number of samples indicated unequivocal frequency dependences in the in-phase and out-of-phase components. Some sam|
with high SP fractions did not show any significant frequency dependences of susceptibility at room temperature as well as PSI
samples. On the other hand, low-temperature frequency dependence clearly revealed different behaviors between SP and P
samples. Smaller SP grains exhibited frequency dependence vastly below room temperature, and did not give any indication
room-temperature frequency dependence as mimicking PSD grains.

Significant grain size variation within a vertical column of obsidian suggest that grain size is greatly influenced by cooling rate
and control the suitability for paleointensity determination. Obsidians certainly contain fine-grained titanomagnetites, but all of
obsidian samples are not suitable for paleointensity measurements. Knowledge on grain size distribution for SP-SD-PSD ranc
should be indispensable for paleointensity studies using obsidians.
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