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A PRELIMINARY COMPOSITIONAL STUDY OF ANORTHOSITE AND RELATED ROCKS 
FROM THE LOWER BANDED SERIES OF THE STILLWATER COMPLEX. Peter A. Salpas and 
Bill Moss, Dept. of Geology, Auburn University, AL 36849-5305. 

In this paper we present our initial findings for six thin (1 to 3 
meters) anorthosite layers and stratigraphically associated rocks from the 
Lower Banded series ('US) of the Stillwater Complex [e.g., 11. We hope that 
by understanding the compositional characteristics of these rocks we will 
ultimately arrive at an understanding of the petrogenesis of anorthosite. 

Twenty-six samples, which make up six sample groups based on their as- 
sociation with anorthosite layers, were analyzed for 32 major and trace ele- 
ments by XRF and INAA. The sample groups, the lithologies that comprise 
them, and their stratigraphic height above the Ultramafic series are given in 
Table 1. The location of Sample Group A corresponds to the sampling location 
of [2]. Together, the six groups span over 800 meters of stratigraphy. 

When viewed as a single set, the data for the twenty-six samples form 
three element groups based on their behavior relative to MgO. The elements 
of the first group - Fe203, Mn, Sc, Cr, Co, Ni, and the HREE - are positively 
correlated with MgO. The elements of the second group - A1203, CaO, and Sr - 
are negatively correlated with MgO. The third element group is composed of 
the remainder of the elements which show no correlation with MgO. 

The observed relationships between the elements in these samples result 
from varying amounts of plagioclase, pyroxene and trapped liquid, which we 
estimate to be <5%. Pyroxene is the major carrier of the elements in the 
first element group except the HREE; plagioclase is the major carrier of the 
elements of the second group except for Sr; and trapped liquid is the major 
carrier of the elements of the third element group including the REE and the 
bulk of the other incompatible trace elements. 

Figure 1 is a diagram of La versus MgO for these samples. Pyroxene is 
the sole carrier of Mg in these rocks so increasing MgO concentrations mean 
increasing pyroxene mode. The two lines on Figure 1 are mixing lines for 
plagioclase-trapped liquid and plagioclase-opx which were calculated from the 
data of [ 2  and 31 and from known D-values. The lines define a wide field in 
which the data points are scattered. Because La is highly incompatible in 
both opx (D - 0.02) and plagioclase (D - 0.06), the positions of data points 
on this diagram can be significantly affected by addition of small amounts of 
trapped liquid. In contrast to Fi,gure 1, the data for Lu and MgO are posi- 
tively correlated (r=+0.70) on Figure 2. The shape of the field created by 
the mixing lines on this diagram has a positive slope, but this only partly 
explains the array of data points which adhere closely to the plagioclase-opx 
mixing line. A contributing factor is that the D-value of Lu in opx (-0.42) 
is over an order of magnitude greater than that of La in opx. Thus, it would 
take a correspondingly higher amount of trapped liquid to cause the same 
relative deviation from the plagioclase-opx mixing line among pyroxene-pure 
samples. The relative amounts of scatter on both diagrams among the anor- 
thositic rocks at low MgO are about the same owing to the small D-values of 
La and Lu in plagioclase (-0.01). 

When element concentrations are plotted versus stratigraphic height only 
the norites appear to display any trends (Fig. 3), and these are defined 
mainly by the samples above the 400 meters level. The trends reflect igneous 
fractionation and are obscured somewhat on Figure 3 by variations in pyroxene 
modes. Co concentrations tend to increase with height in the LBS and Fe 0 ? 3 
behaves similarly, probably a reflection of Fe-enrichment as the magma dl£- 

O Lunar and Planetary Institute * Provided by the NASA Astrophysics Data System 



STILLWATER ANORTHOSITES AND RELATED ROCKS 
Salpas, P.A. and Moss, B. 

L P S C X X  943 

ferentiated and the preference of Co for Fe-rich pyroxenes. Data are lacking 
for the stratigraphic interval between the lowermost Sample Group A, which do 
not adhere to the trend, and the norites at higher stratigraphic levels. 
Whether the rocks in this interval form their own trends is not known but 
breaks in fractionation trends would lend support to the hypothesis suggest- 
ing introduction of a new magma in the LBS [e.g., 41. 

The absence of any element trends with stratigraphy among the anortho- 
site samples probably owes to the fact that plagioclase is not the major 
carrier for any elements except A1203 and CaO, but the concentrations of 
these vary too little among the anorthosites for any trends to be evident. 

A major emphasis as we continue this study will be to investigate the 
smaller-scale compositional variations within individual Sample Groups. Our 
aim will be to understand the compositional and genetic relationships between 
the anorthosite layers and associated rocks. 
REFERENCES: [I] NcCallum et al. (1980) Am. Jour. Sci. 280A, 59-87; [ 2 ]  Ryder 
and Spettel (1985) Proc. Lunar Planet. Sci. Conf, 15, C591-C600; [ 3 ]  Salpas 
and Haskin (1989) Geochim. Cosmochim. Acta, submitted; [ 4 ]  Dunn (1986) L 
Petr. 22, 987-997. 

TABLE 1. Six analyzed groups of rock, the lithologies which comprise them and 
their stratigraphic height above the contact with the Ultramafic series. A - 
anorthosite, N - norite, GN - gabbronorite, P - pyroxenite. 
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