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 Abstract

Rocks enriched in mafic silicat=s, Fe-Ti oxides and apatite form a minor but ubiquitous
facies of nearly all Proterozoic massif-type anorthosite complexes. In the Marcy massif of
" the Adirondack highlands, New York, the mafic rocks have two modes of occurrence: 1) as
conformable segregations interpreted as cumulate layers in the border zones, and 2) as
dikes throughout the massif, interpreted as having crystallized from residual liquids
- extracted at varving stages during differentiation. Primary mineral compositions in these
rocks are commonly preserved, despite the effects of subsolidus recrystallization in the".

- high pressure granuhte facies. In the mafic rock suite, primary compositions of mafic

silicates reveal an iron enrichment trend which is broadly similar to that of basic layered
~_intrusions, but suggestive of somewhat higher crystalhzatlon temperatures. Textural
- relationships suggest ‘the following crystallization sequence: plagioclase, pigeonite +
augite, hemo-ilmenite + magnetite, apatite. Fe-rich olivine replaced pigeonite in the latest-
- stage residual liquids. The mineralogy and field relationships of these mafic rocks are

consistent with their origin as differentiates from the same melts which produced the
anorthosites. This conclusion agrees with recent geochemical data that suggest an
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mdependent origin for the spatially associated mangerite-charnockite suite.

Introductlon

For the past several decades, the controversy
“over the origin of massif-type anorthosites has
centered around the question of the consanguinity
- of anorthositic rocks and spatially associated suites
of orthopyroxene-bearing granitic rocks (charnock-
ite—-mangerite series). Recent trace element geo-
chemical studies focusing on, but not limited to,
rare earth elements (REE) (Philpotts et al., 1966;
Green et al., 1969, 1972; Seifert et al., 1977; Seifert,
. 1978; Simmons and Hanson, 1978; Ashwal and
i Senfert 1980) demonstrate that the acidic rocks do
not represent differentiates from the melts which
~.produced the anorthosntes This was recognized as
early as 1939 by A. F. Buddington on the basis of
field relationships (summanzed by Buddington,
.1969).
In addition to huge voinmes of pure anorthosite,
: thetyplcal massif anorthositc suite contains minor
- facies with larger proportions of mafic silicates, Fe—
T: oxides and apatite. Extreme concentrations of
these minerals give rise to minor ultramafic rocks,
~as well as the 1lmemte—magnet1te ore dep051ts
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whose association with anorthosite massifs is well

known (Rose, 1969). It is these mafic rocks, and not
the mangerite—charnockites, which complement the
anorthosites, as demonstrated by REE geochemical
relationships (Ashwal and Seifert, 1980). The pur-
pose of this paper is to describe the field relation-
ships and mineralogical characteristics of mafic
rocks associated with the Marcy anorthosite massif -

~ in the Adirondack highlands of northern New York
“State, and to emphasize the importance of these

rocks in understanding the fractionation histories of
this and other ‘massif-type anorthosite complexes.

~ Field relations of mafic facies of anorthosite

In the Marcy massif, the most felsic anorthosites -
are found in the central regions, and more mafic
varieties occur near the margins. Because of the
domical form of the massif, the mafic border facies
overlies the anorthositic core zone (Buddington,
1939, 1960, 1969). In some places there is a system-
atic increase in mafic silicates and oxide minerals
from coarse, core zone anorthosite (Marcy facies)
structurally upwards to finer-grained, border zone
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