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Estimation of absolute paleointensity from Central Indian Ridge basalts
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Volcanism at the mid-ocean ridge (MOR) plays a fundamental role in the Earth system. Because eruption intervals in MORs
could be very short and hydrothermal activities are complicated, high-resolution dating of the seafloor is essential to estimate
seafloor spreading rate and resolve hydrothermal activities. Previous studies have been conducted to distinguish between
new and old lava flows using structural observations and chemical composition analysis, but their information provides just
relative ages, not absolute ages. In addition, it is difficult obtain certain eruption age if rock samples have a large heterogeneity
or general chemical composition. In order to solve these problems, a paleomagnetic method has been proposed to measure
absolute paleomagnetic intensities (paleointensities) of submarine lava to detect the unique pattern of each age as an age
indicator. However, previously measured absolute paleointensities derived from submarine basaltic glasses of the East Pacific
Rise measured in a previous study are highly variable, which potentially indicate a problem with the sample properties and/or
the paleointensity estimation method. Here, we conducted absolute paleointensity measurement experiments for submarine
basalts using the Tsunakawa-Shaw method, a technique that is expected to provide more accurate absolute paleointensities
than conventional methods. Studied basaltic rock samples were collected from the Central Indian Ridge by the SHINKAI
6500 dives 926 and 927 operated during the R/V Yokosuka YKO05-16 cruise. Only two samples from one lava site passed
the statistical acceptance criteria of the Tsunakawa-Shaw method, showing absolute paleointensities of 31.4 p T and 33.7
i T. Their mean value is 32.6 = 1.6 u T (1 ¢), with a standard deviation of 4.9% of the mean. In other words, highly
accurate absolute paleointensities were obtained. The mean value is 0.7 times weaker than the geomagnetic intensity at the
current sampling site (45.8 p T, IGRF-13). It is also significantly different from the current geomagnetic intensity even
when the standard deviation is considered. Therefore, we conclude that the results of this study can be a useful indicator
for high-resolution seafloor dating. The acceptance rate of the absolute paleointensity measurement in this study is 14%.
This is significantly lower than the pass rate for volcanic rocks from terrestrial eruptions, which is usually around 60%. All
rejected specimens had significantly stronger experimental thermal remanent magnetization from the first heating than from
the second, but no thermal alteration occurred. Thermomagnetic analysis of the pieces of the accepted and one rejected
specimen fragment showed that titanomagnetite includes high titanium in both cases. From these results, we inferred that the
first heating caused the ilmenite lamellae to exsolve from the titanomagnetite (i.e., high-temperature oxidation) and that the
specimens acquired thermochemical remanent magnetization, which was the cause of rejection. However, the difference in
the experimental conditions between the accepted and rejected specimens is currently unknown.
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