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Hg GEOTHERMOMETRY APPLIED TO ACHONDRITIC METEORITES; S. Jovanovic 
and G. W. Reed, Jr., Chemistry Division, Argonne National Laboratory, 
Argonne, TL 60439 

The distribution of Hg between low (6450°C) and high 0450°C) tempera- 
ture sites, identified by stepwise heating to -1200°C, appears to be the 
result of thermal equilibration. A temperature scale for Hg ratios 
(Hg<450~C/Hg>450~C) 'VS metamorphic temperatures for regionally metamorphic 
rocks has been proposed (1). Rapidly chilled terrestrial lavas and lunar 
basalts and melt rocks yield, in general, Hg equilibration temperatures con- 
sistent with mineral temperatures reported in the literature. The Hg ther- 
mometry appears to be valid over the range of metal-metal phosphide (450'- 
650°C) up to magma solidus temperatures (1000-1250°C). 

Apollo 14 breccias are considered to have been subjected to thermal 
metamorphism, possibly in an ejecta blanket. Hg equilibration temperatures 
of -650"-1020°C were measured. Most achondrite meteorite thermometry 
appears to be based on pyroxenes equilibration. Mineral equilibration tem- 
peratures as low as -800°C are reported and it is not resolved whether crys- 
tallization occurred followed by slow cooling or by subsequent prograde 
metamorphism. 

We find that for the types of achondrites we have studied (non-Antarc- 
tic aubrites, eucrites, howardites, and diogenites) that Hg equilibration 
temperatures range from -490"-1265°C. Two samples giving temperatures near 
solidus, Norton County at 995°C and Pasamonte-dark at 126SvC, could repre- 
sent rapidly chilled melts. The ten other samples measured give Hg equili- 
bration temperatures of 490"-750°C. Except for Pasamonte, for which a dark 
and a light fraction was separated, these are whole rock (tl gm sample size) 
equilibration temperatures. The light Pasamonte sample gives a temperature 
of 635°C. 

Since all Hg released at or below 450°C during stepwise heating is 
included in estimating the ~450°C fraction, the possibility of contamination 
Hg must be considered. This does not appear to be a problem, since total Hg 
concentrations ranged from 0.014 ppm to 9.34 ppm. Contamination should 
affect all samples similarly. 

The temperatures measured fall in the range reported for most terres- 
trial regionally metamorphosed rocks. Hg equilibration does not appear to 
have stopped at the higher temperatures (1000"-12509C) at which terrestrial 
and lunar melts were quenched or at which achondrite pyroxenes equilibrated. 
It might be reasonable, then, to conclude that the achondrites were sub- 
jected to prograde metamorphism possibly related to the event(s) causing 
brecciation. In general, the maximum metamorphic temperatures may have been 
too low to affect mineral equilibria on a dry parent body. 
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