
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, sedi-
mentary 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 re-
crystallization. Graywackes, mudstones, calcareous
sandstone, limestones, siliceous limestones, and mans
Constitute the slightly metamorphic sedimentary rocks
along the Skelton Glacier. These rocks have the ap-
propriate 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-sili-
cate rocks that were most likely derived from calcar-
eous 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 diopside-
plagioclase 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 con-
sisting 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 Mc-
Murdo Sound, and reach values of —150 mgal in the
westernmost part of the ice-free valleys. High gra-
dients west of the coast must be due to a shallow
unexposed disturbing mass.

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, longitu-
dinal 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: Richard-
son and Watkins, 1968').

From February 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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Tie de la Possession (in the i' es Crozet), Kerguelen,
and Tie Amsterdam (Fig. 1) . This work was made
possible by the generosity of the Administrator Pierre
Rolland of the 'l'erritoire des Terres Australes et Ant-
arctiques Franaises, who provided transport aboard
the vessel Gallini from Tie de la Reunion, helicopter
transport on the islands, and all other logistic support.

In. addition to paleomagnetic studies, potassium-
argon dating and geochemical and petrological exam-
inations will be performed on the materials collected.
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Calcium Salts from Taylor Glacier,
Southern Victoria Land

GEORGE C. STEPHENS
and FREDERIC R. SIEGEL

Department of Geology
George Washington University

l)urii:g the 1968-1969 antarctic field season, a
stud y of selected evaporite deposits was continued in
the dry valleys west of McMurdo Sound. In the
course of the field reconnaissance, an orange-colored
material issuing from the foot of Taylor Glacier was
collected. This orange matter is apparently dissemi-
nated zonally ill the glacier al)i)roximateiy halfway
(8 ill ') front the to1). In addition, red, euheclral
crystals. approximately '/ in. long, were found
lining steeply dipping fractures in the glacier; these
fractures are visible oil the sides of the glacier and are
thought to he tensional in origin.

Pttrographic and X-ray chifraction anal yses of the
fine-grained orange material and the red, euhedral
crystals show the former to be calcite and the latter to

be gypsum. In both cases, the coloring is attributed to
iron staining; the calcite contains 0.68 percent Fe.
Detrital, fine- to coarse-grained, poorly sorted, sub-an-
gular to sub-rounded sand-size grains of quartz, feld-
spar, biotite, hornblende, and miscellaneous accessory
minerals were found mixed with the fine-grained cal-
cite. Some of the larger grains (greater than 0.5 nun
in diameter) are granitic rock fragments. Many of the
detrital sand-size grains are also strongly iron stained.

This material occurs as an isolated patch within the
ice and is not laterally continuous. Field observations
suggest that the deposit is not controlled by, nor con-
cordant with, the layer of ice accumulation within the
glacier. The sediment was probably incorporated in
the glacier as it overrode a small evaporitic lake or
pond deposit, and the salts and detrital minerals were
subsequently forced up into the glacier along tensional
fractures. The gypsum has crystallized in place along
the fractures as evidenced by its euhedral crystal shape.

Acknowledgement is made of the assistance given
by a National Science Foundation Grant, GA-1 143.

A Reinvestigation of the Mawson Tillite,
Victoria Land, East Antarctica

HAROLD W. BORNS, JR.,
and BRADFORD A. HALL

Department of Geological Sciences
University of Maine

The objectives of this program were to reinvestigate
the age and origin of the Jurassic Mawson tillite,
which was first described by Gunn and Warren
(1962). A later New Zealand expedition (Ballance et
al., 1965) cast doubt on its glacial origin and tenta-
tively suggested a volcanic origin. They also indicated
that the rocks at Carapace Nunatak, which contain
fossils used by Gunn and Warren (1962) to date the
"tillite," were of different origin from the "tillite" in
its type area at Allan I Tills. Thus, the age and origin of
the Mawson tillite were opened to question.

Our own field work consisted of a total of four
weeks on Allan hills and Battlements and Carapace
Nunataks. The geology on Allan Hills and Battle-
ments Nunatak produced no evidence of a glacial ori-
gin for the Mawson tillite, but did produce ample
evidence that the major part of the deposit is volcanic,
consisting of debris flows emplaced by gravity after
original extrusion, probably as explosion breccias. The
evidence of such an origin consists, in part, of numer-
ous graded beds within the Mawson, the rock fabric,
and probable source vents of Mawson rock oil

 Nunatak.
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