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Introduction: Paleomagnetic studies of Precambrian rocks provide important information on the early 
development of the geomagnetic field. But as well as being sparse in time, the Precambrian paleointensity data are 
very unevenly spread geographically. It is thus critical to extend the database.
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Virtual Dipole Moment from the paleointensity database
(Perrin et Schnepp, 2004)

Cenozoic (0-65 Ma)
73%

Mesozoic (65-248 Ma) 13%

Paleozoic (248-543 Ma) 10%

Precambrian (543-2500 Ma) 4%
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Geographical distribution of the Precambrian database sampling site
97 % of the sampling sites are located in the northern 
hemisphere. Among these data, only 24% are determined 
with the most reliable paleointensity determination method 
(Thelliers' one with consistency checks). Furthermore, half of 
determination are less or equal of 10% confidence.
It shows that it remains a paucity of data to confirm 
theoretical estimates of the early Earth geomagnetic field.
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But in a way, the first 
reliable results tend 
to show that the 
geomagnetic field 
was less strength 
than actually.
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Geology: The Tumbiana formation of the Fortescue group in northwestern Australia is composed of unaltered 
and relatively undeformed Late Archean material (2,7 Ga). Moreover the drill-core give us exceptional fresh rocks, 
hence appropriate for paleomagnetic studies. Attention has been focused on drilling orientation. as been focused on drilling orientation.
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Geologic map of the Northern Pilbara Craton
Modified from Thorne and Trendall (2001)

Zone 1: prehnite-pumpellyitte (0,5-1kb and 100-300°C)
Zone 2: prehnite-pumpellyitte-epidote
Zone 3: prehnite-pumpellyitte-epidote-actinolite
Zone 4: actinolite (about 1,5 kb and 300-360°C)
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The drill-core (N323; 72,5N) and sampling method
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Whenever it was possible, parts of the drill-core have been oriented using the BallMark® system. The 
half of the drill core has been store and the other is for studies. 
At least, two small cylindrical specimens (15 mm diameter, 13 mm long) have been sampled every 
meter downcore from the upper basaltic part and the lower tuffaceous materials. Sampling has been 
performed stricly perpendicular to the drill-core (ie horizontal to the stratigraphy).

Log of the drill core and sample's position of presented studies

samples D10376 and D10396

Remanent magnetizations were measured using 2G SQUID magnetometer because of both the small size of samples and their 
very weak Natural Remanent Magnetization (NRM). One or two components can be isolated both in thermal and alternative field 
demagnetization. Moreover, the evolution of the magnetization with peak alternative field value and temperature shows  that the 
carrier of the magnetization is of high coercivity and very stable. 

Experimental results: Both thermal and alternating field demagnetization have been conducted in order to 
check for the consistency of the paleodirections and also to provide some preliminary clues on the magnetic 
properties of the samples and their adequacy for future studies of absolute paleointensity. Magnetic anisotropy 
measurements were performed in order to determine orientation of samples and the tilt of the drill-core.

 

ntation of samples and then  tilt of the drill core.p
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Characteristic remanent magnetization
of samples at 98,8 metre depth

 Magnetic anisotropy measurements results of 
natural remanence

All the specimens from the deeper part of the drill-core have lost half of their NRM for i) an alternative magnetic field between 20 
and 30 mT and ii) a furnace temperature between 150°C and 250°C. Magnetic anisotropy measurements of remanence shows 
that magnetic carriers are oblate. Furthermore, the minimum axe (k3) is perpendicular to the stratigraphy. 
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Some characteristic remanent magnetization
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Discussion and conclusions: In one hand, because of their low coercivity spectrum the deepest material are not adequate for 
future absolute paleointensity determination. It is confirmed with hysteresis experiment results under room temperature and a maximum field of 800mT. A 
paramagnetic linear component dominates. But finally, magnetic anisotropy results confirmed the right orientation of the drill core at one hundred metre 
depth (ie still right perpendicular to the stratigraphy). In the other hand, some basaltic material from the upper part of the drill-core shows very good 
magnetic characteristics in the perspective to conduct absolute paleointensity experiments. It will soon be confirmed with i) hysteresis experiments and ii) 
susceptibility vs temperature experiments. Finally, all these results will also give supplementary informations on Australian plate tectonic regime at 
Precambrian time. To be continued...
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