and 0.8 mm. Many of the smaller grains are wellformed 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. Gypsum crystallized after the calcite. There is no apparent
genetic relationship between the calcite and the gypsuni, 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 present).
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 displacive 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, reports reveal that aerosols range in composition from
nearly pure sulfuric acid droplets to nearly pure ammonium 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 altitude 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 content 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 syngenite 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
Foundation grants GA-1 143, GA-203, and GA-688.
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Geological and Geophysical Studies in
the Ice-Free Valley Area of Victoria Land
SCOTT B. SMITHSON, DONALD MURPHY,
and DAVID J . TOOGOOD
Department of Geology
University of Wyoming

During the 1968-1969 austral summer, detailed
mapping was continued in Victoria and Wright Valleys 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 systems 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. Granitic 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 metasedimentary 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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Metamorphism ranges from gneiss-schist facies to
uppermost amphibolite facies. Coexisting orthoclase
and sillimanite indicate that metamorphic rocks in
Victoria Valley belong in the uppermost amphibolite
facies. In the foothills of the Royal Society Range,
coexisting muscovite and sillimanite indicate middle
amphibolite facies. In the Skelton Glacier area, sedimentary rocks show slight metamorphism. Primary
sedimentary structures and probable detrital grains are
Common in the rocks, but some metamorphic biotite is
present and the rocks exhibit varying degrees of recrystallization. Graywackes, mudstones, calcareous
sandstone, limestones, siliceous limestones, and mans
Constitute the slightly metamorphic sedimentary rocks
along the Skelton Glacier. These rocks have the appropriate composition to be low-grade equivalents of
the sillimanite-grade marbles, calcium-silicate schists,
and quartzo-feldspathic gneisses in the ice-free valley
area. Rocks of the Ant Hill Limestone show large-scale
folds and fracture cleavage developed in marly layers.
Diopside-plagioclase or diopside-quartz granofels is
a common rock type among high-grade calciuin-silicate rocks that were most likely derived from calcareous sedimentary rocks. In places where diopside-rich
rocks are boudinaged, they became amphibolitized so
that they were surrounded by rims of amphibolite.
Some of the amphibolite rims formed from diopsideplagioclase granofels have compositions near basalt.
These occurrences have an important bearing on the
amphibolite problem because they demonstrate that
amphibolites of igneous composition can form from
sedimentary rock.
Larsen Granodionite forms a large, distinctive
pluton in Wright and Taylor Valleys. Contacts of
Larsen Granodiorite are gradational with augen
gneiss over hundreds of meters. Foliation is distinct
and common in Larsen Granodiorite and parallels
axial planes of the third fold system; lineation consisting of large hornblende prisms plunges northwest
similar to axis of the third folds. This body of Larsen
Granodiorite can be called synkinematic with respect
to the third fold system. Other areas of granitic rocks
and migmatite are quite different and may not be
related to Larsen Granodiorite. Vida (Irizar) granite
forms distinctive, crosscutting postkinematic l)lutons.
Studies of areal variation in composition show the
Vida Granite to be quite uniform.
Gravity measurements were completed at the
Dailey Islands, in Taylor Valley, and from Cape
Archer to Alatna Valley near MacKay Glacier.
Bouguer gravity anomalies are near zero around
McMurdo Sound, decrease rapidly just west of McMurdo Sound, and reach values of —150 mgal in the
westernmost part of the ice-free valleys. High gradients west of the coast must be due to a shallow
unexposed disturbing mass.
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Paleomagnetism of Igneous Rocks from
lie Amsterdam, Kerguelen, and
lies Crozet
N. D. WATKINS and C. E. ABRANSON
Department of Geology
Florida State University

The palcomagnetisrn of oceanic islands is generally
valuable in understanding the genesis of ocean basins
in which large and complex tectonic movements are
suspected.
Although Tertiary paleomagnetic poles cannot be
used to detect east-west crustal movements, longitudinal drift such as that which has been proposed for
the Indian Ocean (Le Pichon and Heirtzler, 1968) is
ideally suited to paleomagnetic testing, particularly if
reference points have been established for oceanic
islands in different, but known, tectonic regimes.
Paleomagnetic results from the Indian Ocean are
restricted to those from a limited sampling of Heard
Island (Irving et al., 1965), but reference Points
have been established for large collections from the
Middle and Late Tertiary volcanics of several Atlantic
islands (Watkins et al., 1966a, 1966b, 1968: Richardson and Watkins, 1968').
From Februar y to April 1969, over 500 cores were
collected from more than 100 lavas and dikes in
known stratigraphic sequences from Ile de FE3t and
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Fig. 1. Maps showing location of islands visited for pa!eomagnetic
sampling during February-April 1969. Upper map shows location
of islands with respect to the Indian Ocean rise system (4,000-rn
bathymetric contour included).
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