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ESR dating of barite found in a core drilled at sea floor
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Abstract

ESR (electron spin resonance) dating of barite has been shown to be useful for dating of sea-floor hydrothermal activities
with barite found in the sea-floor hydrothermal mounds and in the chimneys. The method was applied to barite in a core
drilled in the sea floor of Muroto region with no current hydrothermal activities. The obtained ages range 10-40 ka where
deeper sample shows younger ages. As the environmental temperature increases with depth, the observed age profile may
be due to the effect of the current geothermal temperature, i.e., part of the radicals in barite may be unstable and erased by
the temperature. If it is the case, the obtained ages should be considered to be the youngest limit of the fluid activities,
hence, possibly, tectonic activities, that formed barite crystals.
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Figure 1 A typical ESR spectrum of barite.
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Figure 2 A typical dose response of the SO; ™~ signal
intensity.
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Table 1 The depths of the samples, equivalent doses, concentrations of radioactive elements, annual doses, and

obtained ages.

barite Surrounding sediment
Sample g)meé):g Ra* U(@pm) Th(ppm) KyO (%) Dk (Gy) ]()r?lsgyr/?; Age (ka)
77R1 821 29.3+14.1 1.88+0.30  8.14+0.89 3.16+0.17 o0 6.63 o
86R2 891 19.9£1.0 1.98+0.30  9.21+0.87 3.28+0.18 172"102¢ 5.09 34420,
94R7 977 23.34+6.3 2.08+£0.40 8.83+0.92 3.51+0.17 242+l 5.75 4219 49
98R1 1010 14.1+0.4 1.36£0.12  8.66+0.49 2.92+0.17 32.8"24,3 3.87 8.5+0.6

*The concentration of Ra is denoted as U in ppm with hypothetical radioactive equilibrium.
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Figure 3 The depth profile of the ESR ages obtained
in the present study.
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