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Surface-interior variation of Thellier paleointensity behavior from a submarine pillow
basalt
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[1] Dept. Environ. Sys. Sci., Fac. Sci.&Engi., Doshisha Univ.

Submarine pillow basalts are supposed to be one of principal contributors to marine magnetic anomalies and the magnet
properties have been thoroughly studied. Recently the glassy rinds are routinely utilized as ideal materials for Thellier paleoin
tensity experiments. From the glassy surface to the crystalline interior magnetic properties rapidly change, and the variation
have been explained by grain-size dependent alteration or variable iron/titanium content of titanomagnetite.

A pillow basalt block that was collected by a submersible SHINKAI 6500 near the Southwest Indian Ridge was examined for
the surface-interior variation of magnetic properties and Thellier paleointensity results. The erupted age is estimated less thz
a few tens of thousand years. An about 10 cm long column was extracted and sliced into 2 or 2.5 mm thick sections paralle
to the surface. Thermomagnetic analyses indicated that the glassy rind is virtually barren of magnetic materials but the insid
crystalline portion contains titanomaghemite. Hysteresis properties, obtained by applying a maximum field of 5 T, showed tha
the saturation magnetization steadily increases from the surface to the interior, Mr/Ms have the high peak values near the gla
and crystalline boundary but still lower than 0.5, and coercivity values reach almost 100 mT near the boundary. Natural remaner
magnetization (NRM) intensity rapidly increases around the boundary by several orders of magnitude.

Thellier double-heating paleointensity experiments with partial thermoremanent magnetization (pTRM) checks were done by
heating and cooling 2 or 2.5 mm thick sections in Ar atmosphere. The glassy rind sample showed ill behaviors during the Thellie
experiment primarily due to the low NRM intensity. Only two sections of 2 to 6 mm from the surface showed linear trends on
the Arai diagrams and pass the pTRM tests, giving expected paleointensity values from the IGRF. Deeper than 6 mm from th
surface, all the sections exhibit downward convex curves on the Arai diagrams suggesting that multidomain effects predominat
the behaviors. However, if connected the room and highest temperature points on the Arai diagrams, these sections give simil
paleointensity values as the near-surface sections.

Submarine pillow basalts can provide reliable Thellier paleointensity values not only from the glass rind but also from the
cryptocrystalline portion near the surface. However, the thickness is only a few millimeters because the magnetic propertie
quite rapidly change with increasing distance from the surface. Such a thin cryptocrystalline portion should be generally misset
or mixed up when using a standard sized specimen, but NRM intensities are higher by several orders of magnitude than the gla
rind. Although the inside crystalline portion of pillow basalts is not suitable for Thellier paleointensity experiments, it gives rise
to marine magnetic anomalies reflecting paleointensity variations in some degree.
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