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The Earth's Magnetic Field during the Archean
Arata YOSHIHARA"

Abstract

0O O Knowledge of the Earth's magnetic field during Archean and Proterozoic times can provide

important sources of information for understanding the internal and environmental evolution

of the Earth. The long-term variation in field intensity and reversal rate is considered to reflect

mode changes in powering the geodynamo. Several recent efforts to reconstruct the magnetic

field of the early Earth have reported relatively low to moderate field accompanied by occasional

polarity reversals. The volume of reliable paleomagnetic data, however, is still insufficient to

characterize its long-term nature. Here, recent paleointensity and paleodirectional studies on

Archean and Proterozoic rocks including our new findings are reviewed, and their problems and

further perspectives are argued.
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Fig. 1 Nominal geomagnetic histories given by ther-

mal evolution models of the Earth.

Variations in nominal field strength scaled to the

present—-day value are evaluated by equating the

energy available for dynamo to the ohmic dissipation
in the core.

AOThe model considering inner core growth accom-
panied by chemical convectiond modified from
Stevenson et al., 198301 Solid and dashed curves
are for two models with different parameters

U e.g., onset of inner core nucleation at 2.2 and 1.8
Ga, respectively[l

BlThe model considering a breakdown of two-layer
mantle convection] Breuer and Spohn, 199501 The
shaded area brackets the results with various
parameters, and is compared with paleointensity
datdl Hale, 1987all
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Fig. 2 Location of four cratons from which the authors collected Archean
rock samples and obtained paleomagnetic data.
Black and shaded areas show Archean and Proterozoic cratons, respectively
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Fig. 3 Examples of paleomagnetic results by the

authors.

A[A successful example of Thellier experiments
for 2.6 Ga diabase dike samples from Slave,
Canadall Yoshihara and Hamano, 200001 Paleo-
intensity values are evaluated from intensity
ratios of laboratory—-induced TRM to NRM.

B[Paleomagnetic directions of 3.5 Ga komatiite
samples from Barberton, South Africal] Yoshi-
hara and Hamano, 20041 Solid’ open[symbols
are plotted on the lower] upperJhemisphere by
an equal area projection.

C[An example of thermal demagnetization curves
for 3.5 Ga pillow basalts from Pilbara, Australia

U Yoshihara, 200100 Solid{J open( symbols rep-
resent the vector endpoints projected onto the
horizontall verticald plane. Numbers beside
points show temperatured] O [
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