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GEOCHEMISTRY OF THE BASE OF THE MAIN 2ANORTHOSITE-BEARING 
SERIES, STILLWATER COMPLEX. Peter A. Salpas and Keith D. Pass, 
Dept. of Geology, Auburn University, AL 36849-5305 

The anorthositic Middle Banded Series (MBS) of the Stillwater Complex 
and its two thick anorthosite units, AN-I and AN-11, are thought to have 
formed in a manner analogous to the lunar anorthositic crust (e.g., 1,2). 
Both the Stillwater rocks and the lunar crust appear to have been produced 
from magmas of basaltic composition and both appear to be flotation 
cumulates. A study of the compositional relationships at the contact of the 
MBS with the underlying Lower Banded Series (LBS) can provide. important in- 
formation for our understanding of the formation of anorthosite. 

Plagioclases in the LBS display increasing An contents from about An 85 
to An 75 through 1500m of stratigraphy (3). Plagioclases in the MBS, about 
An 75, display little variation throughout most of the unit except at the 
lower contact where the plagioclases of AN-I are An 80 (3). 

The top of the LBS is characterized by the reappearance of olivine after 
being absent for over 1000 meters of stratigraphy. This olivine-bearing 
layer, OBZ-11, is overlain by the first thick anorthosite unit (AN-I) of the 
MBS. As described by (4), OBZ-I1 is approximately 40 meters thick and is 
dominantly a gabbronorite composed of cumulus plagioclase, clinopyroxene, and 
orthopyroxene with olivine occurring sporadically in the lower few meters and 
again in the upper 3 meters of the unit. This upper portion of OBZ-I1 was 
referred to by (5) as the Pillow Troctolite (PT). The lower contact of the 
PT with the underlying gabbronorite portion of OBZ-I1 is sinuous and discor- 
dant and sometimes the PT disappears. 

In outcrop, the PT is composed of pods of gabbronorite (GN) and amoe- 
boidal troctolite (AT), both up to 0.5 meters in diameter, in a matrix of 
anorthosite (AN). The olivines in the AT are large (up to 5 cm in diameter) 
and amoeba-like in form. In hand specimen, the GN are texturally identical 
to the gabbronorites of OBZ-I1 immediately beneath them (L-GN). Twelve 
samples of the PT and L-GN were collected from within 5 meters of one another 
and analyzed by INAA at Auburn University and electron microprobe at 
Washington University. A thirteenth whole-rock INAA sample, S3-4f, consisted 
of a piece of olivine-free felsic material sawed from AT sample S3-4. 

At least two different groups are distinguished from among the twelve 
samples on the basis of plagioclase compositions (Table 1). The first group, 
comprising the L-GN and AN (PT matrix) samples, have higher An contents that 
are, in the case of the AN samples, identical to those at the bottom of anor- 
thosite AN-I. The second group, with lower An contents that are characteris- 
tic of the top of the LBS, comprises the other gabbronorite suite of samples, 
GN, plus the AT samples. In contrast to their plagioclases, pyroxene compo- 
sitions in the GN and L-GN samples are nearly identical. 
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Table 1. An contents of cumulus plagioclases. 
L- GN AN GN AT 

range 77-80 78 - 81 73 - 76 73-76 
me an 78.3 79.7 75.0 75.1 
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Figure 1 presents REE diagrams for the four analyzed lithologies. Ex- 
cept for Eu, the REE concentrations in the two gabbronorite suites do not 
differ beyond our abilities to measure them. The higher concentrations of Eu 
in the GN samples appear to be real, however, and therefore so too do their 
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larger Eu anomalies. The AN samples have trace element compositions typical 
of anorthosite with varying amounts of cumulus and orthocumulus mafic miner- 
als (6). One of these samples (S3-10) may represent a pure adcumulate based 
on its similar composition to cumulus plagioclase in rocks from AN-I (2). 
The AT felsic separate, S3-4f, has a LREE composition similar to S3-10 but is 
relatively enriched in the HREE. No mafic minerals were observed in S3-4f 
when it was separated from the bulk sample so this may be a characteristic of 
the plagioclases in the AT. Plagioclase separates of samples from each lith- 
ology are being analyzed. 

Models that explain the petrogenesis of the PT must account for the 
coexistence of two dissimilar suites of rock. The anorthosite matrix (AN) of 
the PT has mineral and whole-rock compositional characteristics that link it 
to the overlying AN-I anorthosite unit. The pods of gabbronorite (GN) and 
troctolite (AT) possess whole-rock and mineral compositions different from 
their matrix but have plagioclase compositions typical of their stratigraphic 
level. We are presently working with a model that involves olivine growth at 
the top of the LBS followed by influx of an anorthosite magma or mush that 
entrains the pods of AT and GN and plates onto the bottom of AN-I. 
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