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Introduction. Abundant quartzofeldspathic and mafic granulite facies xeno- 
liths occur in the ejecta blanket at Kilbourne Hole maar. Dona Ana County, 
New Mexico. No rocks of such high metamorphic grade occur either in outcrop 
or in wells drilled into the Precambrian basement of the area (Denison et , 
1970). These xenoliths were incorporated into ascending magmas during the 
explosive volcanic eruptions that formed the maar and provide an opportunity 
to study samples of the earth's deep crust. 
Xenolith Mineralogy. Anhydrous, sillimanite-bearing and orthopyroxene-bearing 
garnet granulites, charnockites, two-pyroxene granulites and anorthosite are 
the principal rock types represented in the deep crustal xenolith population. 
Garnet-bearing granulites have two distinct mineralogies: group 1 contains 
almandine-pyrope garnet, perthitic potassium feldspar(sanidine), quartz, 
^ plagioclase + sillimanite, with ilmenite, rutile, zircon and graphite as 
accessories; group 2 contains almandine pyrope garnet, plagioclase, + ortho¬ 
pyroxene quartz, with ilmenite and/or hercynite as accessories. Charno¬ 
ckites contain two pyroxenes, perthitic potassium feldspar(sanidine), plagio¬ 
clase and ilmenite. Two-pyroxene granulites contain plagioclase and ilmenite 
in addition to pyroxenes. Anorthosite is the least abundant rock type and 
contains less than 2% orthopyroxene. The detailed chemistry of the xenoliths 
is given in Padovani(1977) and Padovani and Carter, 1977). 

Variable amounts of partial fusion, due to heating and decompression during 
transport to the surface, produced melts which are now seen as inhomogeneous 
interstitial glasses or symplectites of either orthopyroxene-spinel-glass 
around garnet, or olivine-glass around orthopyroxene. The fusion occurred 
rapidly enough to have had little effect on the homogeneity of major phases 
and to have prevented mixing of melts on a microscale. 
Discussion. The phases present in the garnet granulites, their chemistry and 
especially the absence of the hydrous phase, biotite, require that these 
granulites formed at temperatures greater than those necessary for the break¬ 
down of biotite, and at pressures greater than those necessary for the break¬ 
down of cordierite (Holdaway and Lee, 1977). This suggests minimum equili¬ 
brium P-T conditions of 5.4 kilobars and 700°C. Equilibrium temperatures of 
750 to 1000 C are indicated from feldspar geothermometry (Stormer, 1975; 
Padovani, 1977; Padovani and Carter, 1977). Modal analyses of the percent 
rock melted indicate that there appears to be no direct relationship between 
visible melt and calculated temperature (Figure 1). Application of geobaro- 
metry to the garnet-plagioclase equilibria yields a pressure range corres¬ 
ponding to depths of 22 to 28 kilometers(Ghent, 1976; Padovani, 1977; Pado¬ 
vani and Carter, 1977). This is equivqlent to a geothermal gradient of 
about 30 /km beneath the southern Rio Grande Rift(Figure 2). 

Similar application of feldspar and pyroxene geothermometry and geobaro- 
metry to the more mafic charnockites and two-pyroxene granulites support equi¬ 
libration in a temperature-pressure regime similar to that of the garnet 
granulites(Stormer, 1975; Irving, 1974; Ross and Huebner, 1975; Padovani and 
Carter, 1977). 
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Conclusions. The garnet granulite xenoliths plot along the geotherm derived 
from heat flow and gravity measurements in the southern Rio Grande Rift 
implying that the mineral assemblages reflect the ambient geothermal gradient 
in the deep crust(Figure 2)(Decker and Smithson, 1975). The estimated range 
of P-T conditions for the mafic granulites agrees with that of the garnet 
granulites. Anhydrous, garnet-bearing granulite facies rocks may be consti¬ 
tuents of the deep crust in tectonic environments similar to that of the 
southern Rio Grande Rift. The garnet granulites are probably residues after 
partial melting and extraction of felsic magmas in the lower crust. Such 
magmas would be rich in volatiles and would probably crystallize before 
reaching the earth's surface, enriching the intermediate crust in water and 
volatiles. 
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