
Fig, 1. Secondary mineral crusts on basaltic rock.
Traced from photomicrographs of thin secticns from
three different samples (A, B, C). Laminations in

calcitic portion of crusts are not shown. X50.
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Table 1. D-spacings of the mineral syngenite
.4STM Card	 Antarctic

11-117 (1965)	 sample
9.52 A	 9.50 A
571	 5.71
4.63	 4.62
3.16	 3.16
3.04	 3.04
286	 2.86
2.74	 2.74
2.51	 2.51
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Vesicular basaltic rocks coated by thin layers of
secondary minerals were collected from an exposed
face of small lava flow that issued from a local vent
on one side of "Roaring Valley" about 5 miles north-
east of Mount Dromedary and about 1 mile south of
the terminus of Walcott Glacier, at an elevation of
1,500 feet. These encrustations are 0.05 to 1.0 mm
thick and white to greenish-yellow. X-ray diffracto-
grams show the crust to be composed of calcite,
gypsum, and syngenite (K 2 SO4 .CaSO 4HO). Chem-
ical analysis of representative crust material shows the
presence of 11.1 percent of potassium.

Petrographic analysis was complicated by the sim-
ilar birefringence (dependent on orientation) and
relief of syngenite and gypsum, and the fine grain-size
of the minerals. This necessitated identification of
each grain in areas of the crust studied. Each grain
was identified and recorded on a sketch (Fig. 1).
Syngenite and gypsum were distinguished by optic
sign and birefringence; syngenite is biaxial negative
with a birefringence of 0.017, whereas gypsum is
biaxial positive with a birefringence of 0.009 (Win-
chell and Winchell, 1951).

Some crusts are nearly monomineralic. Where two
or three minerals are present in the same crust, the
calcite is adjacent to the basaltic rock and the syn-
genite forms an outer layer. Gypsum is found between
the calcite and the syngenite. The calcite-sulfate con-
tact is sharp, whereas the two sulfates are usually in-
tergrown at their contact. Calcite is finely crystalline
(range of 2 to 8 microns). Calcitic portions of the
crust are 0.05 to 0.5 mm thick and thinly laminated
with individual laminae ranging in thickness between
5 and 30 microns. In some cases, the matrix of the
basaltic rock under the crust has been partially re-
placed by calcite.

Gypsum composed of grains that range in size be-
tween 0.05 and 0.4 mm also occurs interstitially be-
tween well-formed syngenite crystals (Fig. 1-C), but
shows no good crystals, although cleavage is some-
times rioted.

The grain size of the syngenite ranges between 0.03
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and 0.8 mm. Many of the smaller grains are well-
formed acicular crystals that are 0.03 to 0.3 mm long
and 0.02 to 0.01 mm wide. Fluid inclusions, 0.5 to 4.0
microns in diameter, are abundant in the syngenite
and the gypsum.

The textures described clearly show that calcite was
the first mineral to form on the basaltic rocks. Gyp-
sum crystallized after the calcite. There is no apparent
genetic relationship between the calcite and the gyp-
suni, as indicated by the sharp contact between the
two and the fact that gypsum commonly is in direct
contact with the host rock (where no calcite is pres-
ent).

The syngenite seems to be a diagenetic product
formed at the expense of the gypsum. Evidence is the
presence of well-formed acicular syngenite crystals in
more massive gypsum. This is best developed on one
area where the calcitic crust has been mechanically
separated from the basaltic rock, probably by displa-
cive growth of the gypsum (Fig. 1-C). The occurrence
of syngenite as the exterior layer of the crust suggests
that contact with the atmosphere was a controlling
factor in the formation of syngenite.

In studies of antarctic atmospheric chemistry, re-
ports reveal that aerosols range in composition from
nearly pure sulfuric acid droplets to nearly pure am-
monium sulfate so that sea salts and other particles
could react with sulfuric acid to give sulfate salts,
(Cadle ct al., 1968; Fischer et al., 1969) ; the
HSO 4 may have been formed by oxidation of SO2
in aqueous droplets containing sea salts. It was also
reported that SO 2 concentration maxima were
highest on the Ross Ice Shelf and at upper stations on
Mount Discovery, which is in the general area of the
syngenite development, as well as at 10,000 feet alti-
tude over Mount Discovery. This SO 2 may originate
from the stratospheric aerosol layer of sulfate near 20
km, first described by Junge et al. (1961), which is
thought to undergo its greatest downward mixing by
subsidence in the winter.

No reliable analyses of the potassium content of the
areosols in the area have yet been made (J . P. Lodge,
Jr., telephone communication, 1969). Potassium con-
tent of firn samples from the vicinity of Roi Baudouin
Base is 190 ppb, of which 15 ppb may be oceanic
contribution (Brocas and Picciotto, 1967). The syn-
genite described above may be the product of slow
reactions of the sulfate-rich aerosols with potassium
and the underlying gypsum. There is no evidence thus
far that the syngenite was produced from volcanic
gases; if it were, the syngenite should be present in
the vesicles of the host rock.

This research was supported by National Science
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During the 1968-1969 austral summer, detailed
mapping was continued in Victoria and Wright Val-
leys at a scale of 1:3,000. Regional mapping was done
at a scale of 1: 12,000; Taylor Valley and the Skelton
Glacier area were included in the studies.

Detailed mapping at Mount Insel in Victoria
Valley determined structural geometry that was more
complex than previously recognized. Three fold sys-
tems are present in the marbles and calcium-silicate
schists that comprise the metamorphic rocks in this
locality. The first and second fold systems consist of
isoclinal folds with near-horizontal axial planes. The
third fold system includes tight to isoclinal folds with
near-vertical northwest-trending axial planes. The
second and third fold systems have northwest-trending
axes; this coincidence of fold axes has made recogni-
tion of the separate fold systems more difficult. Gran-
itic dikes which are now folded and lineated were
emplaced between formation of the second and third
fold systems and show that these fold systems were
separate events in time. In Wright Valley, large folds
representing the third system are exposed in the valley
walls. The metamorphic rocks in this locality are
granitic gncisses and calcium-silicate schists. Two fold
systems are easily recognized here, but the presence
of three fold systems is uncertain. Augen gneiss is
closely associated with calcium-silicate metasedimen-
tary rocks in this locality. Three fold systems are also
present in metamorphic rocks in the foothills of the
Royal Society Range.
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