R004-15 go:D O0:110 50 14:30-14:45

oo-gogbbobuogouobbuooobbobouoooon

#00 OO0 [1;00 00 [2;00 00 B, 0000 [4;00 OO [5]
[1]00000000;[210000000000;[@80000000;4]000;500000000

Evaluation of rock-magnetic properties based on coercivity - blocking temperature
diagram
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Magnetic properties of the magnetic mineral strongly depend on its chemical composition, crystal structure, size, shape an
domain state. For the bulk sample usually used in the paleomagnetic study, distributions of magnetic properties of variou:
magnetic minerals in the sample. Microscopic and Curire temperature observations enable us to identify magnetic minerals i
the sample, while size, shape and domain state of magnetic grains are estimated with other measurements, for example, stepw
thermal and/or alternating field demagnetizations. However, it is thought that magnetic grains of the same coercivity Hc (or
blocking temperature Tb) could have different size and shape.

Dunlop and West (1969) carried out mapping of grain size vs coercivity Hc using pTRM. The problem is that their mapping
cannot be applied to the natural rocks including PSD and/or MD grains as well as SD grains, since the grain size are estimated wif
the single domain theory. In addition, thermal alteration due to the laboratory heating cannot be checked in their experiment.li
the present study, we use ARM and combine stepwise thermal and alternating field demagnetizations to provide ARM spectra ¢
the plane of Hc and Th. The experimental procedure is as follows: (1) adding ARM to rock sample, (2) thermal demagnetizatior
at a certain temperature, (3) stepwise alternating field demagnetization, (4) repeating of (1) “(3) at higher temperateure.

The present method has the following advantages:

(1) ARM shows more similar behavior to TRM than IRM. This is valuable for igneous rocks.

(2) If small steps of THD and AFD are applied, high definition map of Hc-Tb diagram can be obtained.

(3) Thermal alteration of the sample due to the laboratory heating can be checked with ARM before and after the heating.

This mapping method was applied to five samples: Oshima basaltic lava extruded in 1986, Hawaiian basaltic lava extruded i
1995, Ueno basaltic lava in Matuyama epoch , Shikotsu welded tuff and Komagatake welded tuff . Using the Curie temperatur
measurment and Hc-Tb diagram, we have tried to determine quantative distributionof size, shape and domain state of magne
grains in the sample. Corecivity and blocking temperature of SD grains can be expressed as a function of size and shape by usi
Neel's theory. First, theoretical curves of a certain size (or shape anisotropy) are drawn on the Hc-Tb diagram. Second, bounda
of SD and MD grains are calculated and drawn on the Hc-Th diagram on the basis of the theory by Butler and Banerjee (1975)
We will discuss characteristic features of ARM spectra on the Hc-Tb diagram for the measured samples.
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