
exposed on southwestern Pelseneer Island are an exception in
that they are strongly silicified and iron-stained at one locality.

Significant sulfide veining was found in float boulders along
the shore north of Recess Cove (64°30'S 61°30'W), eastern Ger-
lache Strait. Iron-stained boulders up to 0.5 meters in diameter
contain massive veins of pyrite, galena, sphalerite, and chal-
copyrite(?). The veins generally are less than 1 centimeter
thick, but one vein 10 centimeters thick was noted.

Several igneous phases were studied and sampled in the
vicinity of Palmer Station, southern Anvers Island (figure).
Igneous units of interest are trondhjemite and tonalite, as
mapped by Hooper (1962). The mineralization of greatest
interest is in the immediate vicinity of the station. A system
of 20-25 veins was examined and sampled. Individual veins
range to 12-15 centimeters thick, but the thickness varies
considerably along strike. The mineralization includes pyrite,
molybdenite, chalcopyrite, galena, sphalerite, and arsenopyr-
ite, all within a quartz matrix. Wall rock alteration selvages are
as much as 7 centimeters thick, and secondary minerals include
epidote, quartz, and pyrite, plus perhaps clay minerals. The
highest temperature mineralization in the Palmer vicinity
seems to be in the area encompassing the station buildings.

The center of mineralization may lie to the east-northeast,
beneath the ice.

We thank Mort D. Turner, who accompanied us and pro-
vided valuable counsel during the field studies. We also thank
Captain Lenie and the crew of RN Hero for their excellent
support throughout our work, particularly in the South Shet-
land Islands and in the Gerlache Strait. This work was sup-
ported by National Science Foundation grant DPP 79-22830.
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New antarctic mineral occurrences
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Numerous reports of green and yellow surficial salts have
appeared in antarctic geological literature. Most authors
assume that these salts are malachite, chrysocolla, and/or
limonite but have done little or no laboratory work to support
their identifications. Studies of secondary copper and iron
minerals developed in oxidized caps above the large porphyry
copper deposits along the Peru-Chile coast indicate that chem-
ical weathering in the hot, dry climate of that region has pro-
duced a much more complex mineral assemblage (Bandy 1938;
Cook 1978). The predominate minerals are copper and iron
sulfates, oxides, carbonates, and hydroxides, some of which
are hydrated. Presumably, the same type of secondary mineral
assemblage should develop from chemical weathering of cop-
per and iron sulphides in the cold, dry climate of Antarctica,
but relatively little attention has been devoted to this subject.
Hirabayashi and Ossaka (1976) and Kaneshima, Toni, and
Miyahara (1973) reported atacamite CU2(OH) C C1], copiapite
[(Fe, Mg)Fe431 (SO)(OH) 2 .2OH2O], and carphosiderite [hy-
dronium jarosite—H 3 OFe 1 (SO 4) 2 (OH)6] from the Prince
Olav Coast (figure); Vennum (1980) has described a complex
assemblage of secondary salts—atacamite, antlerite

[Cu3(SO4)(OH)4], brochantite [Cu4(SO4 )(OH) 6], plancheite
[3CuSiO 5 •1H20], natrojarosite [NaFe:C (SO4 )2 (OH)6], fibrofer-
rite [Fe(SO 4 )(OH).5H201, and alunite [KA1 3(SO4 ) 2 (OH)6] from
the Orville Coast and eastern Ellsworth Land (figure). During
the 1979-80 austral summer 49 samples of green, blue, yellow,
orange, red, and black salts were collected at widely scattered
locations in the southern half of the Heritage Range of the
Ellsworth Mountains (79°30'-80°30'S 80°-85°W; figure). Con-
ventional X-ray diffraction techniques (nickel-filtered copper
K and zirconium-filtered molybdenum K cc radiation) supple-
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mented by atomic absorption spectroscopy and scanning elec-
tron microscopy in the case of ambiguous or questionable
X-ray data were used to identify the minerals present. Since
supergene minerals rarely develop in the frigid antarctic
environment, where groundwater is lacking, a thorough
knowledge of the products of sulphide oxidation in cold, dry
climates might eventually aid economic mineral exploration in
both polar regions.

Green and blue salts include azurite, chalcanthite
[CuSO 4 •5H 2 0], malachite, paratacamite [CU 2(OH):3C1],
and malachite-paratacamite mixtures. Yellow and orange
salts include alunogen [Al2 (SO 4 ) • 17H 2 0], fibroferrite, an
aragonite-natrojarosite mixture, natrojarosite-gypsum
mixtures (± quartz), and an anglesite-beaverite
[Pb(Cu,Fe,Al)(SO4) 2 (OH)6J mixture. All red salts are hematite-
quartz mixtures (± muscovite, ± calcite). Black botyroidal
goethite was found at one site. All of these salts form by the
oxidation of pyrite, chalcopyrite, or galena and are preserved
by the cold, and antarctic climate. The assemblage of copper
salts is different from that described by Vennum (1980) for the
Orville Coast 500 kilometers to the northeast. The difference
in copper salts found at these two localities and studies of
marine derived antarctic aerosols (Duce, Zoller, and Moyers
1973) suggest that malachite, azurite, and chalcanthite will be
the common secondary copper minerals found deeper in the
antarctic interior and that copper chloride compounds will
become less abundant farther away from the coast. A more
detailed version of this report is now in preparation.

Stewart (1964) does not mention alunogen, anglesite, beav-

erite, chalcanthite, or paratacamite in a list of antarctic min-
erals, and a further literature search has shown that these five
minerals have not previously been reported from Antarctica.

This research was supported by National Science Founda-
tion grant DPP 78-21720 to Gerald Webers of Macalester College.
Logistical support was provided by U.S. Navy squadron VXE-
6. The senior author was in the field from 20 December 1979
to 17 January 1980.
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Sandstone petrology of the Polarstar
Formation (Permian), Ellsworth

Mountains
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Modal analyses of more than 150 samples collected from the
Polarstar Formation in the northern Sentinel Range of the
Ellsworth Mountains during the 1979-80 field season (Collin-
son, Vavra, and Zawiskie 1980) indicate that the primary
source for Permian sediments in West Antarctica was calc-
alkaline volcanism along the Pacific margin of Gondwana, and
that the East Antarctic craton was at most a minor source. The
Polarstar Formation, the youngest known stratigraphic unit of
the Gondwana sequence in West Antarctica, is an 800- to 1,000-
meter-thick sequence of argillite and sandstone with sparse
coal toward the top. The vertical distribution of facies in the
composite section suggests that the depositional setting tem-
porally changed from prodeltaic to deltaic and coastal plain
environments. The Polarstar, which conformably overlies the
Whiteout Conglomerate, an Upper Carboniferous to Lower

Permian diamictite, is similar to Permian postglacial rocks
throughout the central Transantarctic Mountains (Collinson et
al. 1980).

Polarstar sandstone is moderately well sorted, fine- to
medium-grained feldspathic litharenite (figure 1). Sandstone
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Figure 1. Triangular composition diagram for Polarstar sandstone
samples. Solid circles are based on analysis of 300 points per
sample. Open circle is mean sandstone composition.
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