
DEGRADATION OF LUNAR BASALTS DURING THERMAL HEATING IN VACUUM AND 
ITS RELATION TO PALEOINTENSITY MEASUREMENTS, E. E. Larson, Department of 
Geological Sciences, University of Colorado, Boulder, CO 80309. 

To estimate what kinds of changes have occurred during heating of lunar 
basalts under vacuum, I have studied three samples (12021, 106; 15555, 75; 
70017, 179) which had been previously heated in vacuum by other workers, in 
connection with paleointensity studies. These samples were also to be used 
in laboratory paleointensity experiments aimed at assessing the best way to 
inhibit mineralogical alterations and to provide paleointensity analogs of 
pristine lunar samples. 

Heating in vacuum has brought about extensive degradational effects. 
Iron-bearing silicate grains have been variously reddened; troilite has been 
decomposed leaving residual beads of iron which, in sample 12021, 106, have 
been further altered to hematite; and iron has undergone variable oxidation 
which first affects the small grains. In sample 12021, 106, almost no iron 
or troilite remains, hematite is ubiquitous, and even the iron titanium 
oxide minerals like ulvospinel show oxidational effects. It is expected that 
some of the discrepancies between reported paleointensity values are due in 
part to degradational effects such as these. 

To test the usefulness of degraded samples such as these in laboratory 
paleointensity experiments, the samples were first encapsulated in an evacu- 
ated silica tube and subjected to thermomagnetic analysis in a hydrogen-ridge 
environment. It was hoped that encapsulation and gas control would inhibit 

0 further mineralogic change. During repeated runs of each sample up to 800 C 
it became apparent that reequilibration of the phases occurs. The saturation 
moment decreases to a stable value about two-thirds of the starting value 
and the iron partially to totally alloys with some foreign element, such 
that alpha to gamma phase changes are observable during thermal cycling near 
700'~. The mineralogy of the reequilibrated assemblage is so different from 
that of the pristine samples that it appears pointless to do extensive mock 
paleointensity studies on them. 

It appears now, that the only way to proceed is to encapsulate one or 
two small samples of pristine basalt, to heat them in a gas controlled 
environment, and to carefully monitor changes in susceptibility, saturation 
magnetization, coercivity spectrum, grain size, and mineralogy progressively 
during the thermal treatment. If significant changes occur it would strongly 
suggest that lunar basalt samples are not amenable to paleomagnetic heat 
treatment of any kind, now and in the foreseeable future. 
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