
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
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Rocks similar to the Mawson tillite of Allan Hills
are present on Carapace Nunatak beneath volcanic
sandstones assigned by Ballance et al. (1965) to the
Beacon group. We concur with the Jurassic age as-
signment of the Mawson by Gunn and Warren
(1962). In addition to the conchostracans and ostra-
cods previously reported from Carapace (Gunn and
Warren, 1962; Ballance et al., 1965), a newly discov-
ered locality produced well-preserved, large insect and
crustacean remains. Their paleoclimatic and paleo-
geographic significance has not yet been assessed.
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Fossiliferous Rocks in Moraines at
Minna Bluff, McMurdo Sound

H. J . HARRINGTON

Department of Geology
University of New England

Armidale, N.S.W., Australia

In 1959, limited exploration of moraines at Minna
Bluff and White Island in McMurdo Sound yielded a
few fragments of gray, white-weathering rnudstones or
vitric tuffs, similar to diachronous facies in New Zea-
land that range in age from Late Cretaceous to Early
Oligocene. It was naturally assumed that the ant-
arctic erratics would be within that age range.

From a small Minna Bluff erratic, C. H. Scott ex-
tracted a few Foraminifera, and L. M. Cranwell ob-
tained a small pollen component and abundant hystri-
chosphaerids and dinoflagellates. The age of this
fossil biota, probably Paleocene or Eocene, has been
discussed in a number of papers (Cranwell et al.,
1960; Cranwell, 1962, 1963, 1964a, 1964b, 1966:
Harrington, 1965). The biota is of paleoclimatic and
paleogeographic significance in indicating that the sea
in which it accumulated was "normal" and was adja-
cent to land warm enough to support a Nothofagus
forest. It also proved that this part of Antarctica
could have acted as a migration route or dispersal
center for Tertiary plants, linking the Andean region
with New Zealand and eastern, Australia.

Further searches were unsuccessful until 1966,
when some calcareous sandstone blocks, collected at
Black Island by P. Vella and A. 0. Frame, were

found to contain a microflora and a microplankton
similar to those in the Minna Bluff specimen, but
preserved in a different facies (McIntyre and Wilson,
1966; Wilson, 1967). More recently Wilson (1968)
has found that derived palynomorphs of Lower Ter-
tiary age are widespread in Holocene sediments on
the floor of the Ross Sea. In the 1968-1969 summer,
Tertiary macrofossils were found in a glacial erratic
boulder at Cape Crozier, Ross Island.

In January 1969, the writer, assisted b y R. Korsch,
spent a week of intensive re-collecting at Minna Bluff.
Three days and over 60 km of slow and careful tra-
versing yielded only two pieces of Tertiary mucistone,
but during the remainder of the week, several hun-
dreds of fragments of mudstones, calcareous sand-
stone, and conglomerate or diamictite were found.
The distribution of the erratics is, in fact, erratic or
unpredictable, being governed by the fact that the
different lateral and terminal moraines on the north
side of Minna Bluff form distinctive groups. Some
consist of basaltic rocks from the McMurdo volcanics,
others of blocks of trachyte and calcareous sandstone,
and yet others of plutonic and metasedimentary rocks
with scattered patches and streamlines of Tertiary
rnudstones. The microfossils in the sediments will be
processed in 1969 by L. M. Cranwell and others.

The source of the fossiliferous erratics is a matter of
considerable interest. It is considered very unlikely
that they have been derived from the west side of the
Transantarctjc Mountains in East Antarctica. It is
considered probable, however, that a Cretaceous and
Tertiary sedimentary sequence of the New Zealand
type is widespread in Marie Byrd Land and possibly
also under the floor of the Ross Sea and the ad-
joining continental terrace. Any attempt to he more
specific is difficult. Crary (1961, 1966) and Crary et
al. (1962) have shown, by seismic investigations, that
over 1,300 iii of low-velocity sediments occur beneath
the eastern Ross Sea near Kainan Bay and cover 645

of higher-velocity sediments, which Crary thought
might he of the same general type as the B-acon
sandstones, but which could be a Cretaceous and Ter-
tiary sequence. Crary has also shown that there are
thick sediments beneath the Ross Ice Shelf south of
Minna Bluff.

The discovery of Tertiary fossiliferous sediments
(and other rocks such as ignimbrites) as glaHal er-
ratics in McMurdo Sound is important in itself, but it
also indicates that very little is yet known about the
age and tectonic, history of the Ross Sea. It could be,
in part, a new ocean formed by rifting during the
Cenozoic. That problem, and others related to it,
point the way to research which could have economic
significance in future exploration for hydrocarbons
beneath the Ross Ice Shelf and adjoining oceanic
areas.
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