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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-

(Photo by .John R. 1Vlbank)

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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MeserE'e Glacier, showing moraines (dashed lines) and sam-
pling locations (dots).

to establish if the age differences of the three major
.moraines can be determined through studies of the
morphology, chemistry, and clay mineralogy of soil
profiles, of permafrost depths, and of surface-weather-
ing characteristics of the moraines. If reliable age in-
dicators were found and finite dates affixed to the
moraines, considerable progress could be made in un-
raveling the overall glacial history of Wright Valley
and possibly of other dry valleys of Victoria Land.

Thirty-two soil profiles were described and sampled
on the Meserve moraine sequence and in adjacent
areas. All but three of the pits that were dug for this
purpose were 1 m or more in depth, and six extended
to the ice-cemented layer. An average of eight sam-
ples was taken from each pit, and all significant tex-
tural and color horizons were described and sampled.

Marked morphological differences were observed
between the profiles of the outer moraine and the
two inner moraines. The most striking of these was
in the depth at which completely weathered meta-
morphic rocks occur, the amount and degree of in-
duration of the saline horizon, and the extent of
consolidation of the material.

In general, the depth of the ice-cemented layer
increases the farther one moves away from the pres-
ent glacier. This depth, however, is not a reliable
criterion for determining the relative ages of the de-
posits. Salt-indurated soil horizons tend to increase
in thickness and degree of induration toward the
outer moraine and in the ground moraine beyond.

Wet chemical analyses were conducted in the field
on at least two horizons of each profile to determine
the chloride, sodium, magnesium, calcium, sulfate,

nitrite, and hydrogen-ion concentrations. Although
the analyses were preliminary and crude by labora-
tory standards, they indicated that in each profile
elemental concentrations decrease with depth, except
where a deep or multiple salt-encrusted horizon
occurs. The chloride-ion concentration is relatively
high in all cases; however, the concentration is signifi-
cantly lower in the younger moraines, both of the
Meserve Glacier and of the axial, or valley, glacier.
Minor differences also exist between the intermediate
and inner moraines, but laboratory analysis is neces-
sary to show their degree. Analyses of the ice-
cemented mineral soil from six profiles in the inter-
mediate and inner moraines indicate uniform, but
very low, elemental concentrations.

A weathering index, based upon a comparison of
labile and resistant rocks at the surface (resistant
rocks, r 1 ) and at a depth of 50 cm (resistant rocks,
r0) at 32 sites yielded values for r 1 /r2 of 3.7 for the
outer moraine, 1.7 for the intermediate moraine, and
1.2 for the inner moraine. It is hoped that these
values, along with the results of the chemical and
physical studies, can be related to a maximum-mini-
mum set of finite ages for each moraine. These dates
will be based on calculations of moraine volume rela-
tive to the present basal load of the Meserve Glacier
as well as on values for the rate of retreat of the
Meserve Glacier from its outer and intermediate
moraines.

Geology of the Beardmore Glacier Area,
Transantarctic Mountains

PETER J . BARRETT, DAVID H. ELLIOT,
JOHN GUNNER, and JOHN F. LINDSAY

Institute of Polar Studies
Ohio State University

During the 1967-1968 field season, geologists from
the Institute of Polar Studies, Ohio State University,
continued the investigation of the central Transant-
arctic Mountains (Fig. 1) started in the 1966-1967
season in the Queen Alexandra Range (Barrett et al.,
1967). Four and five weeks, respectively, were spent
in the Marsh Glacier area, described broadly by
Grindley (1963), and the area southeast of the Beard-
more Glacier, described by McGregor (1965). The
strata examined this season fit well into the stratig-
raphy determined from field work in the 1966-1967
season, in which three new formations are considered
(see table) for strata that form the lower parts of
Grindley's Buckley Coal Measures and Falla Forma-
tion and for a volcanic and sedimentary unit between
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