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Paleointensity study of the Brunhes-Matuyama polarity reversal recorded in lavas on
Tahiti Island
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It is widely accepted that the intensities of the geomagnetic field during polarity reversals decreased by a factor of 3-6. This
means that the geocentric axial dipole field significantly reduced during polarity reversals. A polarity reversal shows one of the
largest dipole field variations in the geomagnetic phenomena. Therefore, detailed paleointensity data though a polarity reve
sal have been expected to give important constraints on the dynamic processes of the geodynamo. The latest polarity revers
Brunhes-Matuyama (B-M) reversal, is the best documented one in terms of the number of paleomagnetic records. Volcani
records have been reported from six localities. To date, absolute paleointensity data were reported from four of these localitie:
However, successive paleointensity changes were obtained from the records in La Palma and Chili. In this study, we have made
detailed paleointensity study on the B-M reversal recorded in the lava sequence of the northern side of the Punaruu Valley, Tahit
From the southern side of the Punaruu Valley, Chauvin et al. (1990) reported the B-M transition.

Primary remanence directions were obtained by applying progressive thermal demagnetization, or alternation field demagn:
tization combined with low temperature demagnetization to the samples. The virtual geomagnetic poles obtained from 34 lava
show polarity changes:

(1) reversed polarity

(2) directional reversals (intermediate-normal-reversed-intermediate)

(3) normal polarity

These paleodirectional results suggest the 34 lavas record the paleomagnetic field from the Matuyama reverse chron, acrc
the B-M reversal, to the early period of the Brunhes normal chron.

Paleointensities were determined by using the LTD-DHT Shaw method. For the reverse polarity (1), 14 reliable paleointensi:
ties were obtained. Paleointensities varied in oscillation-like manner between 1.6 and 42.9 micro-T. For the directional reversal
(2), one lava gave a paleointensity of 4.7 micro-T. For the normal polarity period (3), one lava yielded a paleointensity of 13.5
micro-T. The past 5 Myr mean paleointensity at this locality is 15.3 +/- 9.0 micro-T (1 sigma; Yamamoto and Tsunakawa, 2005),
which was calculated from 27 paleointensities from volcanic rocks of the same hotspot by using the same method. If we conside
this 5 Myr mean as a standard value, the paleointensity behaviors at the B-M reversal are interpreted as follows: paleointensi
oscillated in the reversed period (1) prior to the directional reversals, subsequently paleointensity reduced in the directional re
versals (2), and finally paleointensity recovered to the usual value in the normal period (3). We also found a clear correlatior
between the paleointensities and paleodirections for the reversed period (1), suggesting that the characteristic behavior of tl
early stage of a reversal.

We will summarize the rock-magnetic, paleodirectional and paleointensity results of this study, and discuss the paleomagneti
behavior of the B-M reversal on the basis of the reported and new paleointensity datasets.
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