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The objective of this three-year program in glacial
geology is to establish the configuration and chrono-
logy, by potassium-argon and radiocarbon dating, of
Cenozoic glacial events in the McMurdo Sound
region. The results will be used to test current
theories of the history of the antarctic ice sheet and
to relate antarctic glaciations to those which oc-
curred elsewhere.

The field program was initiated during the recent
austral summer and will be completed during the
1968-1969 season. The first field season was devoted
mainly to detailed mapping of glacial deposits in
upper Wright Valley, most of Taylor Valley, part of
the ice-free valley system fronting the Royal Society
Range, and part of Ross Island. In addition, more
than 40 samples suitable for potassium-argon dating
were collected from units of volcanic rocks interbed-
ded with glacial drift in Taylor Valley and the Wal-
cott Glacier area, and 11 samples were obtained for
radiocarbon dating from the youngest moraine de-
posited by the Ross ice sheet along the west coast of
McMurdo Sound. All dating results will be available
in late August 1968. Detailed mapping of glacial de-
posits in the remaining ice-free valleys of the Royal
Society Range, in the Mount Morning—Mount Dis-
covery area, and on the volcanic islands of McMurdo
Sound is scheduled for the austral summer of 1968-
1969.

The ice sheet in East Antarctica is dammed to
considerable thickness behind the Transantarctic
Mountains in southern Victoria Land (see the
American Geographical Society's 1:5,000,000-scale
map of Antarctica). At present, several small glaciers
fed by the upper part of this thick ice sheet spill over
the mountain barrier and occupy the heads of Taylor

(Taylor Glacier), Wright (Wright Upper Glacier),
and Victoria Valleys. Large-scale fluctuations of these
spill-over glaciers probably reflect changes in thickness
of the interior of the ice sheet in this area of East
Antarctica. Early stages of the glacial history of the
McMurdo region are marked by repeated invasions
of the ice-free valleys by thick glacier tongues,
predecessors of the present spill-over glaciers (Nichols,
1961; Bull et al., 1962; Calkin, 1964). Taylor Valley
experienced at least three such invasions. Each was
probably of composite character, and each was fol-
lowed by substantial ice recession. During the second
advance, ice in Taylor Valley attained a maximum
thickness of about 1,200 m; thickness values were
somewhat less during the first and third advances. As
reported previously (Armstrong et al., 1968), vol-
canic rocks which occur between till sheets deposited
during the first and second advances have yielded
potassium-argon ages of around 2.7 million years.
Several new potassium-argon dates are now available.
Samples of lava flows at two locations but at the same
stratigraphic position in the glacial sequence of Taylor
Valley have yielded ages of 3.0 ± 0.2 million years
(lava flow at an altitude of about 350 m near the
terminus of Sollas Glacier) and 3.3 ± 0.2 million
years (lava flow at an altitude of about 1,200 m just
west of the Matterhorn Glacier). In addition, a cin-
der cone about 1,000 m high on the valley wall im-
mediately east of the Rhone Glacier was produced
by an eruption 1.8 ± 0.2 million years ago, during
the interval between the second and third advances.
Basaltic cinder cones in Wright Valley have been
described by Nichols (1965) as being associated
with glacial features there. These cones rest on the
glacially eroded floor of the valley and thus postdate
extensive glaciation. One of two cones 11 km west
of Wright Lower Glacier is covered by erratics of
Loop age; it is 3.6 ± 0.3 million years old. One of
three cones on a lateral moraine of the Bartley
Glacier has been overrun at least once by the glacier;
a sample from it yielded an age of 3.5 ± 0.3 million
years.

More recent glacial activity in the McMurdo region
has been characterized not by major advances from
East Antarctica but rather by repeated ice invasions
of McMurdo Sound by the Ross Ice Shelf, which,
during these expansions, was transformed largely into
a grounded ice sheet. There have been at least four
such expansions. The younger two postdated all major
invasions of Taylor and Wright Valleys by glacier
tongues from the ice sheet of East Antarctica; the
older two are less clearly related to events in the
valleys. During each of the two younger expansions,
glacier tongues from the Ross ice sheet pushed west-
ward into lower Taylor Valley and all of the valleys
fronting the Royal Society Range. Wright and Vic-
toria Valleys were similarly invaded, either by Ross
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View southwestward toward ice-free valleys
fronting the Royal Society Range, which is
about 45 km distant. McMurdo Sound, cov-
ered with sea ice and floating ice of Koettlitz
Glacier, is in foreground. The dark-colored
drift on the valley floors is composed pre-
dominantly of volcanic rocks deposited by
lobes of ice that pushed westward up the
valleys from a former, expanded Ross ice

sheet in McMurdo Sound.

Below, left: Horizontal benches, such as
those shown here, line the walls of Taylor
Jalley to an altitude of about 310 m. They
('lark the former levels of a large lake
(lammed in the valley by the youngest body
of Ross ice to occupy McMurdo Sound.
Taylor Glacier advanced a considerable dis-
tance over the shoreline features after the
lake drained. Lake Bonney is about 98 m
above sea level. The peak in background is

about 1,600 m in altitude.

Below, right: An ancient till sheet that bor-
ders Taylor Valley. This old drift contains
numerous granite boulders with cavernous
(leathering, in sharp contrast to the young-

est Ross drift, which lacks them.

ice bodies in McMurdo Sound or by coastal glaciers
(Nichols, 1961; Calkin, 1964). The radiocarbon
ages of 11 samples of algae buried in the youngest
Ross moraine show that the dissipation of the last
Ross ice sheet to occupy McMurdo Sound is correla-
tive with the rapid rise of sea level which accom-
panied melting of late-Wisconsin ice sheets elsewhere
in the world.

During the two youngest advances of the Ross
ice sheet into McMurdo Sound, fluctuations of Taylor
and Wright Glaciers were confined to the upper
parts of the valleys and were basically unrelated to

glacial events in the Sound. In fact, during the last
expansion of the Ross ice sheet, Taylor Glacier was
considerably smaller than it is now. Following the
dissipation of Ross ice in McMurdo Sound, both
Taylor and Wright Glaciers expanded to their pres-
ent positions, which are more advanced than any
attained throughout the time span required for at
least the two major expansions of the Ross ice sheet.

The fluctuations of independent alpine glaciers
in Taylor Valley and the Royal Society Range have
been basically in opposite phase to expansions and
contractions of the Ross ice sheet in McMurdo
Sound.
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Geology of the Fosdick Mountains,
Northern Ford Ranges, West Antarctica

JOHN R. WILBANKS

Department of Geosciences
Texas Technological College

During the period from October 29, 1967, to Jan-
uary 15, 1968, a three-man party of geologists from
Texas Technological College and Colorado College
observed and mapped the geology of the Fosdick
Mountains in the northern Ford Ranges of Marie
Byrd Land. The party was equipped with two Polaris
toboggans and worked out of a tent camp. Unfavor-
able weather was the major handicap to field opera-
tions. The survey was terminated in the vicinity of
Marujupu Peak due to unforeseen accumulations of
meltwater on the surface of Ochs Glacier.

The geologic investigations were carried out along
the northern front of the Fosdick Mountains where
the rock outcrops are most numerous and accessible.
The mountains had been examined in less detail by
Siple in 1934, during the second Byrd Antarctic
Expedition; by Richardson and others in 1940, during
the United States Antarctic Service Expedition; and
in 1966-1967 by members of the Marie Byrd Land
Survey.

In comparison with the less complex geological rela-
tions in the remainder of the Ford Ranges, the Fos-
dick Mountains contain rock types which are quite
anomalous. The Ford Ranges are made up mainly
of Cretaceous granite-granodiorite plutons and an
older, thick sequence of quartzites, slates, and phyl-
lites. The Fosdick Mountains are composed of meta-
morphic rocks containing mineral assemblages of the
medium-to-high amphibolite facies.

There is evidence of a pervasive event of granitiza-
tion followed by several periods of basic-dike injec-
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Three generations of basic dikes exposed on the northern
walls of the Fosdick Mountains.

tion. Some sets of basic dikes have been intensely
deformed due to post-dike movement of the host
migmatite (see figure). Olivine fourchites of probable
Recent age crop out along an irregular but generally
linear zone paralleling the west-northwest strike of
the Fosdick Mountains. The linearity of this zone
suggests the possible existence of a deep-seated,
aligned fracture. Block faulting, which uplifted the
Fosdick Mountains, may have occurred along this
fracture at some obscure time.

Foliation attitudes of gneisses in the eastern portion
of the Fosdick Mountains indicate the presence of a
northwest-plunging antiform. At the western end
of these mountains, this simple structure is obscured
by gneissic flow-folding and possible horizontal
transpositions along axial planes of the folds. The
majority of the minor folds plunge 10 0 - 200 to the
west.

Analyses of field data and rock specimens are
proceeding at the laboratories of Texas Technological
College and Colorado College. Dr. John H. Lewis
of Colorado College is responsible for major struc-
tural features and relationships, and the writer for
petrology and general geology.

Pedological Study in Wright Valley,
Southern Victoria Land

K. R. EVERETT and R. E. BEHLING

Institute of Polar Studies
Ohio State University

An extensive investigation was carried out during
the past season of the moraine complex of the small,
alpine Meserve Glacier (see figure). Its purpose was
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