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MAGNETIC RECORD IN CHONDRITE METEORITES; P. J. Wasilewski, 
J. L. Faris, and M. V. O'Bryan, Astrochemistry Branch, NASA, Goddard Space Flight 
Center, Greenbelt, Maryland. 

In this paper we summarize what we know about the magnetic record in 
chondrite meteorites based on new data and previously published results. Strips 
from thin slabs of chondrite meteorites were cut into near cubical subsamples 
(several mm on edge) numbering -60 to -120 per meteorite. A common orientation 
was assigned to each subsample from a given meteorite in order to ensure that we 
could discover the vector makeup of the bulk meteorite. The new data set includes: 
Shaw (L7), Roy, (L5/6), Claytonville (L5), Plainview (H5), Etter (H5), Leoville (C3V), 
and Allende (C3V). In addition to these new results, literature data of sufficient 
detail, e.g. Bjurbole (LA), ALH 769 (L6), Abee (E4), Allende (C3V) and Olivenza (L5) is 
considered. 

Previously measured (and unpublished) alternating field and thermal 
demagnetization of 23 meteorites are utilized to assess bulk meteorite magnetic 
records. The validation of the natural remanence (NRM) in the meteorites is in 
part based on the ratio (called REM) of the. NRM to the saturation remanence 
(SIRM) . 

The REM's cover a range of several orders of magnitude and no apparent 
correlation is noted when compared to Taylor-Heymann or Dodd-Jarosewich shock 
classifications (though the sample sets here are small). 

Most of the bulk magnetic vector records are ideal when either alternating field 
or thermal demagnetization results are considered. 

When the bulk is divided into subsamples, the large subsample data set exhibits 
scatter which can range from near random, to near hemispheric scatter to a 
noisy excursion. 

During demagnetization of the bulk, the randomness and scatter in the 
subsample record is muted and what appears to be an overprint record is noted - 
there are few exceptions. 

This overprint record is now being considered in terms of the fine grain (in 
matrix and silicate) and tetrataenite contributions separated from the noisy 
Kamacite record. 

The meaning of the paleofield estimates for a bulk meteorite brings into 
question the validity of technique. What is the REM (I don't recall any 
paleofield estimate rendering this judgement)? How is the vector record 
constructed? Each meteorite is in a sense a breccia processed to varying degree 
by thermophysical events. What is the role of mineralogical anomalies? Even 
in high metamorphic grades a great deal of fine metal can be observed and 
tetrataenite and Fe carbide - Fe intergrowths (such as in Abee) can result in 
anomalous remanence, including apparent self reversal in the Fe carbide 
intergrowths (in the analysis of the vector record the thermal demagnetization 
is more effective than the alternating field technique) 
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In the very friable meteorites (ALH 769 (L6) and Bjurbole (L4) subsamples and 
individual components (metal grains, chondrules) exhibit a great degree of scatter. 
Only the matrix appears coherent and the bulk behaves well. 

In Allende (C3V) exceptional bulk stability and subsample stability is noted. 
Chondrules may be ultra-stable or random when demagnetized. 

Most class 5 and 6 chondrites (H or L) exhibit vector patterns which suggest the 
presence of magnetic fields during the cooling of the meteorites. The detailed vector 
maps of the 7 chondrite meteorites will be discussed in terms of the various 
scenarios that could possibly produce the observed records. There appears to be 
overwhelming evidence that different types of magnetic recording scenarios are 
responsible for the observed records in chondrite meteorites. 

We will summarize the state of our knowledge about magnetic field records in 
chondri te meteorites. 
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