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Geomagnetic vector variation during the polarity reversal recorded in lava se-
quences in Afar, Ethiopia
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Geomagnetic reversals and excursions are characterized by a large decrease in the Earth’s magnetic field strength. There-
fore, to understand the characteristics of geomagnetic field vector behaviors during the reversals, it is important to reconstruct
not only paleomagnetic direction but also absolute paleomagnetic intensity. In this study, lava sequences in the Tendaho
Graben in Afar, Ethiopia, were collected to reconstruct the geomagnetic field variations at the geomagnetic reversal. The
previous results of our research group have provided the distribution of paleomagnetic polarity of lavas of the past 1 Myr
in the Tendaho Graben. In the 2022 survey, we collected rock samples at 2 sections of lava sequence that may record the
Matuyama-Brunhes polarity reversal. We also sampled a section of lava sequence which contains an excursion record of 0.65
+/- 0.10 Ma. Section 1 (18 lavas) shows that the paleomagnetic polarity changes of reverse-normal-reverse. The obtained
paleomagnetic intensities for the first reverse polarity period are slightly lower than the mean paleointensity for the past 1
Myr. Subsequently, paleointensity increased to 42 microT at the normal polarity period. It should be noted that paleointensity
reduced to about 5 microT at the uppermost lava for the normal polarity period. Finally, paleointensities are 4 — 5 microT
for the second reversed polarity period. These paleomagnetic behaviors with the paleointensity decrease suggest the 18 lavas
in section 1 recorded the beginning of the Matuyama-Brunhes polarity reversal. For the lava sequence of section 2, all of the
10 lavas show reversed polarity, but gave very weak paleointensities of about 5 microT, which are comparable to the typical
values during the reversals. Therefore, we consider the paleomagnetic behaviors of the section 2 is also related to the polarity
reversal.
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