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Both terrestrial and lunar anorthosites are believed to form by 
segregation of plagioclase crystals [e.g.1,2,3]. In order to better 
understand the nature of the parent melts and the mechanisms for segregation a 
study of terrestri a1 occurrences of cal ci c pl agi ocl ase megacrysts (AN85T5) was 
undertaken. Calcic plagiocl ase similar to that found in anorthosi tes occurs 
as large crysts up to 20cm across, but normally averaging 4 to 6cm, in many 
Archean flows, sills, and dikes. We have examined personally over 75 such 
occurrences and have reviewed the literature on many others [e.g.4,5,6]. The 
megacryst-bearing units occur in at least two distinctly different geological 
environments: 1. as flows, sills, and dikes in greenstone belts and 2. as 
extensive dike swarms that cross cut both tonalitic gneisses and greenstone 
belts. The former are volcanic terrains that appear to be oceanic in origin, 
whereas the latter are stable cratonic terrains that appear to be continental 
in origin. Both occurrences are very widespread. In Manitoba, for example, 
nearly all of the east-west trending greenstone belts from the southeastern 
part of the province to the north central part, a distance of more than 500km, 
contain such units. The Mgtachewan cratonic dike swarm of western Ontario 
covers more than 250,000km [ 7 ] .  

Compositional variations of both the plagioclase crysts and their 
matrices were analyzed and compared in order to determine both the extent of 
equilibration between crysts and melt and the range of melt compositions 
associated with the calcic plagioclase crysts. Major element compositions of 
pl agiocl ase crysts in both greenstones and cratons are very simi 1 ar (AN8575) 
and single crysts vary by little more than one or two AN units over several 
centimeters. Thin, more sodic rims (ANGO'S) about 100 to 200um wide are 
common on some large crysts and approach the composition of the plagioclase in 
the matrix. Fe contents of the crysts are generally quite uniform at about 
.5% FeOT although in some cases this might be as low as .3 or as high as .6. 
In rare instances the rims may have either slightly lower or slightly higher 
Fe values than the core. On the other hand, minor and trace elements in the 
crysts display significant differences between greenstone and cratonic 
occurrences. In greenstones the K 0 is low, .03 to .04 wgt%, and constant 
across both cores and rims. In crftonic dikes the K 0 is commonly higher, .ll 
to .l2%, and increases even further in the rims. ~uhhermore, crysts from 
cratonic dikes are enriched in 1 ight REE's compared to those from greenstone 
belts (Figure 1). 

Compositional variations of the matrices also show variations from 
greenstones to cratonic dikes. Cratonic dikes have higher values for SiO 
K 0, and l i  ht REE9s, the latter two being reflected in the compositions 8P 
tKe plagioc 9 ase crysts. In both environments the matrices display a 
significant range of fractionation a1 ong an Fe-enrichment trend (Figure 2). 
In one of the cratonic dikes with AN85 crysts the matrix is a relatively 
Mg-rich alkali basalt with very high 1 ight REE's indicating a quite different 
parent than the other cratonic dikes. Thus, it appears that plagioclase 
crysts having identical AN contents, sizes and morphologies occur in matrices 
having significantly different compositions and geological environments. 
Distribution coefficients for REE's in plagioclase and melt were used to 
predict the melts that should have been in equilibrium with the plagioclase 
crysts. A1 though there is a large uncertainty, the matrices in greenstones 
are in good agreement with their predicted melts and the same holds for the 
cratonic di kes. Furthermore, one cratonic di ke with cl i nopyroxene crysts was 
examined in the same manner using the REE distribution coefficients for cpx, 
and the predicted melt is in excellent agreement with its matrix. These 
indications of equilibrium are somewhat at odds with the fact that there is a 
significant difference in composition between the small pl agiocl ase 1 aths of 
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the matrices (AN55-65) and the large plagioclase crysts (AN85) which have very 
thin rims that approach the composition of the matrix laths all of which 
suggests disequilibrium between crysts and matrices. 

Regardless of the disequilibrium dilemma, the variation in degree of 
Fe-enrichment in the matrix compositions could result from fractionation of 
one initial parent but the two parallel trends for the two geological 
environments cannot be derived from the same parent without substanti a1 
contamination by crustal materials or mixing with another me1 t. The a1 kal i 
basalt matrix requires yet another source. The large size and uniform 
composition of the me acrysts requires slow cooling and large volumes of 
relatively uniform me ? t. Yet these crysts are carried to their final location 
by me1 ts that were derived from at least two, and probably more, parent me1 ts, 
that have undergone a wide range of fractionation, and that invaded two 
significantly different geological environments. Thus the host melts for 
plagiocl ase crysts that could segregate to form calcic anorthosites can be 
from different parents, at various stages of fractionation, and in different 
tectonic environments. It would seem that segregations of calcic anorthosite 
can occur under a wide variety of conditions and cannot be used as a reliable 
predictor of melt compositions or tectonic environment. 
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Figure 2. AFM plot of matrices Figure 1. REE patterns in 
containing plagioclase megacrysts. pl  agi ocl ase megacrysts . 
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