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Calcite-dolomite solvus ther-
mometry is commonly used to esti-
mate metamorphic temperatures in 
carbonates, since the solubility of 
Mg in calcite is strongly temperature 
dependent in the presence of dolo-
mite. The distribution of measured 
Mg-content of calcite in a single hand 
specimen in contact metamorphic 
rocks is typically variable, covering 
a wide range of temperatures. Using 
the peak value in a histogram resulted 
typically in unusual low temperatures, 
which are 50 °C – 100 °C lower than 
those estimated from phase petrology. 
As a result, investigators have used 
the highest measured Mg-values (e.g. 
Cook and Bowman, 1994), to obtain 
higher temperatures, which are then 
in agreement with phase petrology. 

We present data from the Ubehebe 
Peak contact aureole (California, 
USA), where tremolite, forsterite, 
and periclase formed in the contact 
aureole in siliceous dolomites. Inves-
tigated samples belong to a horizon 
with mineral assemblages containing 
dolomite, calcite, forsterite and/or 
tremolite. Since nonmetamorphic 
rocks of this horizon are devoid of 
calcite, all calcite present in the rock 
at higher grades was formed during 
contact metamorphism.

Microprobe analyses of 190 – 300 

equally spaced analysis of calcites 
on three sections were performed, 
element x-ray maps and cathodolumi-
nescence images where obtained for 
all sections. This allows correlating 
all measured points with its surround-
ing mineral phases. Contour plots 
of the measured Mg-contents of the 
whole sections were used to identify 
domains of higher and lower Mg-val-
ues. Analyzed samples containing 
both silicates reveal lower measured 
Mg-values in regions dominated by 
tremolite. In contrast, domains of 
higher Mg-content were measured in 
regions characterized by the presence 
of forsterite in the same section. No 
zoning were observed for individual 
calcite grains. 

Calcite produced due to tremolite 
formation will have an initial Mg-con-
tent corresponding to lower tempera-
tures, since tremolite will typically 
form at lower temperatures compared 
to forsterite. Our forward models of 
nucleation and growth of silicates 
indicate that silicates in the aureole 
grew over a wide range of tempera-
tures due to kinetic limitations, maybe 
even during cooling after peak T was 
reached. Apparently the Mg-contents 
of formation of metamorphic calcite 
is maintained during subsequent 
metamorphism.

Experimental determined rate data 
for Mg-diffusion in calcite (Kent et 
al., 2001) suggest diffusion distances 
for Mg up to 615 µm for contact 
metamorphic environments (550 °C, 
0.1 Ma). In fact, diffusion rapidly 
decreases due to fast cooling (~ 0.1 
Ma) of the aureole. Hence diffusion 
is rapid enough to equilibrate single 
calcite grains, but too slow to fully 
reset domains of calcite aggregates 
formed during silicate formation. The 
sluggishness of the system partially 
preserves the T-t-evolution of single 
rock specimens.
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