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Effects of seafloor weathering on Thellier paleointensity results from a submarine pillow
basalt
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Glass rinds of submarine pillow basalts have been used for obtaining Thellier paleointensities [Tauxe, 2006]. Magnetic prop:
erties of pillow basalts rapidly change with increasing depth from the glassy surface to the interior. Cryptocrystalline layers
between glass and crystalline parts sometimes give consistent paleointensity values with those of the glass rinds [e.g., Carlut
al., 2004]. However, it was reported that moderate to severe seafloor weathering would make Thellier paleointensities extreme!
low [Gromme et al., 1979].

We studied a pillow basalt block that was collected by a submersible SHINKAI 6500 at a sit®@801'S, 70 01.917'E)

7.3 km away from the Central Indian Ridge. The erupted age is estimated to be about three hundred thousand years from tt
lineated magnetic anomaly pattern in the surrounding area. The aphyric basalt block was cut into thin (2-3 mm thick) slices
parallel to the glassy surface. Except for the weakly magnetized upper 10 mm layer, we could obtain hysteresis parameters al
Curie temperatures. The saturation magnetization (Ms) and saturation remanence (Mr) values steadily increase with depth fro
the surface, but the coercivity and Mr/Ms values are not greatly variable with depth. Thermomagnetic analyses indicated tha
humps were observed in the heating curves for all the crystalline specimens, suggesting that maghemitization prevails througho
the pillow block. Curie temperature decreases with increasing depth from 350 toQ.50

Thellier paleointensity experiments were performed for the same thin slices by heating them in Ar gas from 100 @ 400
at every 25 C step. To impart thermoremanent magnetization, we applied 45 microT similar to the present geomagnetic field
intensity at the sampling site. While the weakly magnetized glassy specimens did not give valid paleointensity results, all the
specimens below 10 mm showed apparently linear trends on the Arai diagrams from room temperature to 200@s245s.
However, the resultant paleointensity values are extremely low ranging from 7 to 9 microT.

The natural remanent magnetization of the pillow block is carried by fine grained titanomaghemite. Depth variation in grain
size is not significant but the variable Curie temperatures reflect the degree of maghemitization or the iron/titanium ratio of the
original titanomagnetite. We could not observe any significant variation of the Thellier paleointensity results for the crystalline
part of the pillow block. Probably seafloor weathering would have seriously altered even the interior part of the pillow block,
resulting in diminished and dubious paleointensities affected by maghemitization.
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