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Nishinoshima, a volcanic island located in the Ogasawara Islands of Japan, has been experiencing active eruptions accom-
panied by lava flows since 2013. During the first eruptive phase (Episode 1, 20132015), a volcanic cinder cone approximately
2 km in diameter and 140 m in height was newly formed, expanding the island’s area to about 12 times that of the 1973-1974
eruption (Maeno et al., 2016). This was followed by the second phase (Episode 2, 2017) and the third phase (2018), and the
subsequent fourth phase(Episode 4, 2019-2020) was more intense Strombolian eruptions and continuous phreatic explosions
compared to previous eruptions. This is presumed to be due to the supply of deep magma, rich in volatile components, to a
shallow magma chamber (Kaneko et al., 2021).

Lava acquires thermoremanent magnetization (TRM) during its formation (cooling), and the remanent magnetization in-
tensity is proportional to the strength of the external magnetic field at the time of cooling. This external magnetic field is
fundamentally considered to be the large-scale intrinsic geomagnetic field originating from the outer core, and the distribution
of the geomagnetic field on Earth since 1900 can be calculated using the International Geomagnetic Reference Field

(IGRF) model. The latest model is IGRF-13 (Alken et al., 2021), and the “model total magnetic force values” for Nishi-
noshima from 2013 to 2020 can also be calculated. Therefore, by applying the absolute paleo intensity (API) estimation
method to the Nishinoshima lava and comparing the results with the ”"model total magnetic force values,” it is possible to
assess the reliability of the API estimation method.

To date, the reliability of API estimation using the Tsunakawa-Shaw method has been assessed for several "historical
lavas” associated with volcanic eruptions since 1900. For “historical lavas™ in the Japanese archipelago, examples of research
include the study on the 1914 and 1946 andesitic lavas from Sakurajima volcano (Yamamoto and Hoshi 2007). For Nishi-
noshima lava, the Episode 1 lava has been studied, with an API estimated value of 41.3 + 4.4 p T, which was accurately
estimated to match the “model total magnetic force value” of 41.7 T for the Nishinoshima area during

2014-2015 (Yamamoto et al., 2021, SGEPSS).

In this study, we further examine Episode 2 and 4 lavas. Specifically, API estimation using the “Tsunakawa-Shaw method”
and rock magnetic analyses such as room-temperature hysteresis measurements and thermomagnetic analyses are conducted.
For the Episode 2 lava, six block samples collected from the southwestern coast of Nishinoshima are used. For the Episode 4
lava, five block samples collected from the northeastern coast are used. From these blocks, mini-core samples (1 inch in diam-
eter) were cut into columns and further shaped into specimens. API estimation was then performed using the TsunakawaShaw
method. Additionally, chip fragments were cut from each specimen for magnetic hysteresis and thermomagnetic analyses.
So far, API values have been estimated from five block samples of the Episode 2 lava. The average values and standard
deviations are 44.3 =24 u T,39.0 = 41 p T,354 £ 1.3 u T,41.2 p T, and 42.6 = 1.8 p T, with the overall mean
and corresponding standard deviation being 40.5 & 3.4 u T. Magnetic hysteresis analyses show that both the Episode 2 and
Episode 4 lavas exhibit a certain spread on the Day-Plot, but no significant differences were observed. Thermomagnetic anal-
yses indicated the presence of titanomagnetite in both the Episode 2 and Episode 4 lavas, as evidenced by the thermomagnetic
(Js-T) curves. Further analysis will be conducted to assess the reliability of the API estimation, considering the rock magnetic
properties.
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