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The northern part of the Jetty Peninsula, a flat-topped ex-
posure between Beaver Lake and the Amery Ice Shelf in Mac.
Robertson Land (70°20'-70°35'S 68°30'-69°E), is largely under-
lain by late Proterozoic granulite-facies rocks of the east ant-
arctic shield (Ravich, Soloviev, and Fedorov 1978; Tingey 1982).
This paper is a preliminary report of petrographic observations
of 75 thin sections of metamorphic rocks collected during the
1984-1985 field season, when I was U.S. exchange scientist with
the 30th Soviet Antarctic Expedition (Grew 1985; Antarctic Jour-
nal this issue).

The granulite-facies rocks of the Jetty Peninsula are largely
quartzofeldspathic and feldspathic gneisses. Rare graphitic
quartz-rich lenses up to a few meters thick may represent coar-
sely recrystallized quartzite. Ultramafic rocks, calc-silicate gran-
ulites, and siliceous marbles are restricted to isolated lenses and
layers.

The quartzofeldspathic and feldspathic gneisses are a hetero-
geneous group of rocks in which quartz, K-feldspar, or pla-
gioclase (in most samples all three) are present in major
amounts. Biotite is the most widespread mafic mineral. This
group may be divided into two broad classes in terms of miner-
alogy: (1) pelitic and semipelitic gneisses and (2) gneisses and
granulites of intermediate composition. The pelitic gneisses
contain major amounts of garnet, cordierite, and sillimanite,
while the semipelites generally contain garnet only. The
gneisses and granulites of intermediate composition commonly
contain orthopyroxene and less commonly, clinopyroxene,
garnet, or hornblende. The most widespread accessories in
both groups are opaque oxides and zircon. Characteristics of
the gneisses of intermediate composition are the nearly ubiq-
uitous apatite and not uncommon allanite. On the other hand,
monazite and graphite are found largely in the pelitic and
semipelitic gneisses and hercynite and rutile occur only in these
gneisses.

In hand specimen, the gneisses appear in several varieties,
including migmatite, blocky and slabby feldspathic rocks, well-
lineated feldspathic gneisses, porphyroblastic gneiss, and
pyroxene granulite. The migmatitic varieties are most com-
monly pelitic and consist of alternating discontinuous layers
one to a few centimeters thick of feldspathic leucosome and
garnetiferous melanosome. The prophyroblastic gneisses,
commonly referred to a "charnockite," contain large crystals of
K-feldspar. The granulites are darker and finer grained than the
gneisses. A few of the gneisses are cataclastic.

Textural relations in the pelitic gneisses are complex. In some
specimens, sillimanite is commonly enclosed in cordierite, less
commonly in plagioclase, so that contacts with quartz are rare;

in other specimens, sillimanite is in textural equilibrium with
the other minerals. Cordierite appears to have been the latest
high-temperature mineral to form. Hercynite occurs as small
grains enclosed in cordierite, and less commonly, sillimanite,
garnet, or plagioclase, and is rarely in contact with quartz. In
several samples, hercynite forms a vermicular growth in cor-
dierite around sillimanite. Thus, hercynite appeared early in
the metamorphic history of the rocks and again late, when it
may have formed, together with cordierite, by reactions involv-
ing sillimanite, garnet, and/or biotite, for example: garnet plus
sillimanite plus water forms hercynite plus cordierite plus pla-
gioclse plus quartz (see Loomis 1976).

One pelitic rock, which is found in a single lens 1 meter
across, contains minor plagiocalse, no K-feldspar, and traces of
quartz. It is the only pelitic rock to contain orthopyroxene, and
the assemblage plagioclase-biotite-garnet-cordierite-
orthopyroxene appears to be in textural equilibrium.

In four specimens of gneisses of intermediate composition,
garnet and clinopyroxene occur in the same thin section.
However, garnet is mostly enclosed in plagioclase. Nonethe-
less, in one section, there is no textural evidence for diseq-
uilibrium between clinopyroxene and garnet, which is in con-
tact with minerals other than plagioclase, although not with
clinopyroxene. As regards hornblende, textures suggest that
some hornblende crystallized in equilibrium with pyroxene,
while other hornblende is derived from alteration of pyroxene.
One sample contains cummingtonite and garnet; these appar-
ently developed during recrystallization in the aureole of a
pegmatite.

Secondary minerals are found in most samples; chlorite,
muscovite, and calcite are the most common; epidote appears
in some gneisses of intermediate composition. In most pelitic
gneisses cordierite is partially replaced by pinite, while in many
gneisses of intermediate composition, orthopyroxene is rela-
tively fresh. However, some specimens show extensive altera-
tion under low-grade conditions, resulting in complete destruc-
tion of the high-temperature minerals.

Ultramafic rocks form rare lenses several meters across in the
southern part of Else Platform in the Jetty Peninsula. These
rocks consist of orthopyroxene, clinopyroxene, hornblende,
spinel, and olivine. Small amounts of plagioclase are present in
one section, where it is in contact with olivine.

Caic-silicate rocks and siliceous marbles are restricted to a
band a few meters wide and a kilometer in extent in the north-
ern part of Else Platform (Grew 1985). These rocks contain
variable amounts of quartz, K-feldspar, plagioclase, scapolite,
biotite, clinopyroxene, orthopyroxene, wollastonite, calcite,
clinozoisite, apatite, zircon, sphene, and allanite. Nodules,
which presumably weathered out of marble, consist of feldspar
rocks with reaction skarns or of coarse scapolite, spinel, par-
gasite, and phlogopite. The wollastonite-bearing assemblages
are being studied in detail with the aim of assessing the role of
carbon dioxide in granulite-facies metamorphism. L.S. Hol-
lister (Princeton University) will examine fluid inclusions as
part of this study.

Mineral assemblages in the Jetty Peninsula rocks are charac-
teristic of granulite-facies metamorphism at moderate pres-
sures. An extrapolation of Green and Ringwood's (1967) upper
stability limit for the olivine-plagioclase assemblage in olivine
tholeiite and alkali olivine basalt indicates that olivine-pla-
gioclase would be stable up to 5 kilobars at 700°C and 6.5
kilobars at 800°C, that is, over the range of temperatures ex-
pected for granulite-facies metamorphism. On the other hand,
the appearance of garnet with clinopyroxene in rocks having a
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quartz tholeiite composition requires pressures of at least 8 to
9.5 kilobars for these temperatures (Green and Ringwood 1967).
Newton (1983) suggested that cordierite would be stable in
pelitic rocks at pressures less than 6.5 kilobars to 7 kilobars at
700 to 800°C. In summary, a maximum pressure of 7 kilobars is
indicated for metamorphism of the Jetty Peninsula rocks. The
stabilization of the garnet-clinopyroxene and olivine-pla-
gioclase assemblages at pressures outside the ranges implied by
Green and Ringwood's (1967) experiments is probably due to
differences in bulk rock compositions between the Jetty Penin-
sula rocks and the rocks used in Green and Ringwood's (1967)
experiments.

Mineralogical features, notably the occurrence of graphite,
aluminous minerals, and calcium-rich minerals suggest that the
quartzofeldspathic gneisses and calc-silicate rocks have sedi-
mentary precursors. The pyroxene granulites may be meta-
basalts. The ultramafic rocks are most likely derived from lo-
calized intrusives. The dominance of sedimentary precursors is
consistent with Sheraton and Black's (1983) conclusion that the
late Proterozoic gneisses of Mac. Robertson Land are largely
derived from sedimentary protoliths. Samples of gneiss have
been sent to K.D. Collerson (University of Regina,
Saskatchewan) for whole-rock, trace-element, and samarium-
neodymium analyses, which should clarify the nature and ages
of the precursors to the gneisses.

This research was supported by National Science Foundation
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The unusually large, differentiated Dufek intrusion (82°30'S
50°W) of Jurassic age consists dominantly of layered gabbro
(plagioclase-pyroxene cumulate and plagioclase-pyroxene-
magnetite cumulate). The stratigraphy and rock types are de-
scribed by Ford (1976). Anorthosites occur throughout most
exposed stratigraphic parts of the intrusion and in a variety of
modes. Figure 1 shows the principal units of the rock. Most
anorthosites are plagioclase cumulates in layers a few meters to
a few tens of meters thick in the gabbro. In two units (Spear and
Stephens anorthosite members, figure 1), they form cycliclike
repeated layers, each with a sharp basal contact and most with a
gradational contact with overlying gabbro. The much thicker
Walker Anorthosite has a sharp contact with overlying gabbro.

Anorthosite (and leucogabbro) also occur in large, rounded
inclusions in gabbro in the Forrestal Range, but in this mode it
does not show cumulus textures.

Anorthosites of these types are common in layered mafic
intrusions (Wager and Brown 1968), and their occurrences pose
petrologic problems that were pointed out by Hess (1960) and
still remain to be resolved. Czamanske and Sheidle (1985)
provide a recent summary of origins proposed for such rocks.
Anorthositic layers that show cycliclike stratigraphic repetition
are particularly difficult to explain (Irvine, Keith, and Todd
1983).

Earlier studies of plagioclase (Abel, Himmelberg, and Ford
1979) and other cumulus minerals (Himmelberg and Ford 1976,
1977) documented that their overall chemical variation and
stratigraphic range in the Dufek intrusion are like those in other
layered intrusions (Ford and Himmelberg in press) that have
been interpreted in terms of fractional crystallization of
tholeiitic magma and accumulation primarily from the base
upward (Wager and Brown 1968). The studies suggested that
small-scale reversals occur in the stratigraphic variation of min-
eral compositions in the vicinity of some anorthosite layers.

The earlier studies were reconnaissances using widely
spaced samples to determine overall variations. Except for the
Walker Anorthosite, anorthosites were not included in the suite
studied and therefore the origin of anorthosite layers was not
addressed.

We have begun detailed study of suites of samples spaced
closely across several anorthosite layers and extending into
gabbro above and below to document the nature of the mineral
composition variations. We thus far have obtained plagioclase
compositional data for the Walker Anorthosite and the lower
anorthosite member and Spear Anorthosite Member of the
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