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Geomagnetic Field Variations at the Beginning of the Polarity Reversal
Nobutatsu MOCHIZUKI" and Hideo TSUNAKAWA "

Abstract

O O We report the paleomagnetic behaviors at the beginning of the latest geomagnetic polar-
ity reversall Brunhes-Matuyama reversal of 0.78 Ma agellrecorded in Tahitian lava flows. We
applied an improved paleointensity determination method(] double heating technique of the
Shaw method with low-temperature demagnetization, LTD-DHT Shaw method[] and detected
oscillation-like changes in virtual dipole moments] VDMs[lwith a large amplitude ranging from
1.5 x 10%2t0 10.9 x 10?2 Am? just prior to the directional reversal. The VDM changes are almost
linearly correlated with the virtual geomagnetic poleld VGPOlatitudesd 60-90°ST1 We call this
VDM-VGP latitude trend' reversal line”. Although the Thellier data reported for the Brunhes-
Matuyama reversal are more scattered than our data, they also show a weak trend in the VDM-
VGP latitude diagram, supporting the reversal line from a different locality. The scatter in the
Thellier data may be caused by overestimated paleointensities due to methodological problems
which are indicated in the recent studies of historical lavas. Therefore it appears that the re-
versal line from the Tahitian lavas in this study does not show a local change but represents a

global-scale phenomenon in the geomagnetic reversal process.
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Fig. 1 Schematic diagram showing paleomagnetic

field variations during a polarity reversal.
Vertical axis indicates the virtual dipole moment
0 VDMOand the virtual geomagnetic polel] VGPO
latitude.
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Fig. 2 Paleomagnetic results from the lava sequence in the Punaruu valley, Tahiti Island.
Vertical axis indicates unit numbers of lavas in the stratigraphic order. Error bars in the
diagrams for declination, inclination and VGP latitude denote 950 confidence limits, and
those in the diagram for paleointensity denote two standard deviations. Dashed lines in
the diagrams for declination and inclination indicate GAD field directions.
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Fig. 3 The relationship between the VDMs and the VGP latitudes of 0-90° S in the Brunhes—-Matuyama

reversal : reversal line.

0 alDVDM vs. VGP latitude diagram from the paleointensity and paledirectional data in this study from

the lavas on Tahiti Islandl circles[] Those paleointensities were determined by the LTD-DHT Shaw
method. Except for one datall open circle[] a clear linear correlation(] reversal lineJcan be found. The
diagram also shows the reported data from the lava flows on Tahiti Island] diamonds: Chauvin et al.,
19900] La Palma Island, Canary Islandd] triangles and inverse triangles: Quidelleur and Valet, 1996;
squares: Valet et al., 19990and La Guadeloupe Island, French West Indied] cross: Carlut and Quidel-
leur, 200001 Those VDM data are based on the Thellier paleointensity data. The dashed line denotes
the linear correlation observed for the Tahitian lavas in this study.

0 bOSchematic diagram of the reversal line and data distribution for the paleosecular variations. The lat-

ter data distribution is based on the paleomagnetic data from the past 5 Ma volcanic rocks in Society
Islands[] Yamamoto and Tsunakawa, this special issuell The data point for the present field is also
shown.
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