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Archeointensity increase in Japan estimated from Middle and Late Yayoi potter-
ies of 250 BCE to 50 CE
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The Earth’s magnetic field is known to fluctuate significantly over various time scales. The reference curve of secular
variations of geomagnetic intensity over the past few thousand years in Japan, as well as the standard curve of geomagnetic
direction, provides fundamental data to understand the Earth’s core dynamics. Also, the reference curve over the past several
thousand years is important because it can be used as a reference to estimate the making age of baked archeological artifacts,
whose ages are unknown. Recent previous studies show an archeomagnetic field intensity (archeointensity) trend of a de-
crease from about 300 CE to 600 CE and an increase from about 600 CE to 700 CE. However, archeointensity data prior to
300 CE are scarce. In this study, we conducted experiments to estimate archeointensity using Yayoi pottery samples of about
250 BCE (Middle Yayoi) to 50 CE (Late Yayoi) collected at the Gokuden site in Kasuga, Fukuoka, Japan. We conducted ther-
momagnetic analysis for 45 pottery samples in vacuum and in air. The reversibility of thermomagnetic curves were higher
in air than in vacuum. Based on the results, the Tsunakawa-Shaw method was performed in air to estimate the archeoin-
tensity. As a result, 17 out of 23 specimens from seven out of eight pottery samples passed the acceptance criteria of the
Tsunakawa-Shaw method. In order to ensure the reliability of these samples, we set a selection criterion of “archeointensity
obtained from at least two specimens per pottery sample and their standard deviation meets 15% or less” and selected the four
sample-level archeointensities (36.9 - 46.2 1 T). When we arrange the archeointensities from Gokuden site in chronological
order with the results of previous studies, we can observe that the archeointensity increased from -250 CE to 50 CE, and the
increasing trend may have continued until 300 CE. These results suggest that the geomagnetic field intensity at the Yayoi
period increased within 300 years. Thus, the Yayoi period may be suitable for the dating of baked archeological artifacts by
archeointensity.
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