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A new method for Chemical Demagnetization of Carbonate rocks
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Chemical demagnetization (CD) has been used primarily for the red sandstones. However, it has not been applied to carbone
rocks in spite of the utility in stratigraphic and chronological studies. It is because strong acid such as hydrochloric acid is com-
monly used for the CD of red rocks, and unfortunately it dissolves carbonate rock itself. We examined a reductive rather thar
acidic etchant to remove magnetic minerals and to leave the carbonate framework intact, and an efficient etchant flow procedul
for removing the iron ions from the specimens.ThéF®ns are soluble under a certain rage of the pH-pE diagram (Henshaw
and Merrill,1980), in contrast to the E&ions which is not soluble almost in any conditions. For the ease of handling and dis-
posal, we decided to use ascorbic acid as the reducing agent. In addition, using sodium hydrogen carbonate as a buffer, pH=¢
and ORP=-10"15mv solution is prepared. The range is tidt Fems are soluble and carbonates are not soluble.

The samples are Quaternary reef limestones of the Ryukyu Group. The reef limestones tend to have been exposed on she
several times, from the time of deposition up to now, and may acquire chemical remanent magnetizations (CRM) by the precip
itation of magnetic minerals from the water passing between carbonate grains. As the etchant for CD reaches directly to thos
magnetic minerals, it should be very efficient to remove the secondary magnetization related to those CRM.

Another new point proposed here is a etchant flow system. Conventional CD was immersing the sample to an etchant durin
a predetermined time. Here, the etchant continuously flows between the grains of the specimen. It is because to help the reduc
iron ions flow to the outside of the sample. Advection is almost always faster than diffusion.

Using drip-feeder, the adjusted reducing agent is supplied to flow for 72 hours at the rate of approximately 0.05ml / sec.

The alternating field demagnetization (AFD) after the CD is effective to recover the primary magnetization. The alpha95 and
virtual geomagnetic pole latitude (VGP Lat.) are improved from 57.3 and -13.4 to 26.0 to -84.9, respectively, comparing with
those samples without with AFD. but without CD. The clear polarity and better concentration indicate that the CD is very effec-
tive, and the recovered direction is primary.

The Ryukyu group including this carbonate rocks, have been found to be deposited 0.95 “0.41Ma from calcareous nano fossi
(Yamada, 2002). It consists of coral fossils and rhodlith fossils, thus natural remanent magnetization is weak as about 0.07
"0.352mA/m. It can not be demagnetized completely even 100mT of AFD, and progressive thermal demagnetization experi
ments does not yield a good concentration like alpha95 is 50. The sites meet to a criteria of polarity (VGP Lat = more than 6C
or less than -60) is less than 10% in overall. In application of CD plus AFD, it is possible to obtain a result of the significant
improvement in alpha95 and VGPLat. in all sites, and it is possible to establish magnetstratigraphy of whole section. As the ag
markers for reef limestones are very scares, the magnetostratigraphy can be a powerful tool for date the limestones.
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