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Variation in paleomagnetic field during a period of high reversal rate deduced

from lava flows in eastern Iceland
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Recorded reversals date back to at least 160 million years ago (e.g., Ogg, 2020), and reversal frequency has changed with
time. For example, on the geological timescale, the “recent” past 5 million years show a reversal frequency average about
3 per million years. During this interval, paleomagnetic records from volcanic rocks worldwide reveal a tendency for the
virtual geomagnetic dipole moment (VDM) to exhibit larger fluctuations when the virtual geomagnetic pole (VGP) is located
at higher latitudes, which may reflect a fundamental property of the geodynamo. However, paleomagnetic records capturing
transitional polarities corresponding to low- to mid-latitude VGPs account for only “3% of the dataset, and it remains uncertain
whether this characteristic is universal or dependent on temporal changes in reversal frequency. In this study, we focus on a
period of high reversal rate, during which a relatively large number of volcanic rocks are thought to have recorded intermediate
paleomagnetic signals. By investigating variations in paleodirection and paleointensity preserved in these rocks, we aim to
gain deeper insights into the relationship between VGP latitude and the amplitude of VDM fluctuations.

The highest reversal frequency since the Cretaceous is observed about 11 million years ago, with a reversal frequency of 4.7
per million years (a period of high reversal rate). Variations in paleomagnetic direction during this period have been reported
from lava flows in eastern Iceland (Kristjansson et al., 1995), where lavas with intermediate polarity are relatively common
in the Mjoifjordur region. We systematically sampled 138 lavas possessing clear relationships from two adjacent sections
(EO,EP), and as well as two additional sections (ES, ET) stratigraphically higher in the Seydisfjordur region to the north, and
conducting various paleomagnetic analysis on them.

According to the geological map published by the Icelandic Institute of Natural History, the paleomagnetic record from
EO - ET spans approximately 0.8 Myr, between 12.2 to 13 Ma. In addition, about 30% of all lavas recorded intermediate
VGPs, which is an order of magnitude higher than the proportion observed in volcanic records of the last 5 Myr.

Additionally, rock magnetic analysis confirmed that the paleomagnetic directions recorded in these samples are independent
of changes in rock magnetic properties, indicating high reliability of the paleomagnetic record. Since absolute paleointensity
measurements are ongoing, we calculated relative paleointensity (RPI) as a proxy, using the NRM/ARM ratio derived from
stepwise demagnetization of natural remanent magnetization (NRM) and anhysteretic remanent magnetization (ARM). RPI
tends to decrease around reversal boundaries, and its relationship with VGP latitude shows contrasting variability across &
45° | similar to trends observed over the past ”5 Myr. These findings suggest that the relationship between VGP latitude and
VDM variability may represent an intrinsic property of the geodynamo, independent of reversal frequency.
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