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Gravity observations

D. A. Cours
Bureau of Mineral Resources

Canberra, Australia

Gravity observations were made at McMurdo Sta-
tion, Scott Base (New Zealand), and South Pole
Station during December 8 to 12, 1973. Three
LaCoste and Romberg gravimeters, from the Aus-
tralian Bureau of Mineral Resources, were used to
make the measurements.

This work was carried out to strengthen the ant-
arctic portion of the world network of gravity base
stations (IGSN71), in accord with resolution 14 of
the XVth General Assembly of the International
Union of Geodesy and Geophysics (1971). The Aus-
tralian meters were ideally suited to this task, having
recently (in May 1973) been used on the 3 gal Aus-
tralian calibration line (AcL) concurrently with nine
Soviet GAG-2 gravimeters. The scale defined by the
Soviet meters agrees well with Soviet OVM pendulum
measurements in Europe. The scale also is in good
agreement with the IGSN71 scale. It was thus pos-
sible to refine the Australian milligal scale from these
accurate measurements on the ACL in 1973, and to
adopt this refined scale for ties to and within Ant-
arctica.

Observations were made with LaCoste and Rom-
berg gravimeters G20A, G101, and G252. Two gravity
stations were occupied at McMurdo: McMurdo
59676C and McMurdo 59676D. Other sites previously
established at McMurdo were either inaccessible or
had been destroyed by construction work. One of the
stations at Scott Base (McMurdo 59676N) was tied
to McMurdo 59676C. A second previously estab-
lished station at Scott (McMurdo 59676L) could not
be found despite an extensive search. The gravity site
at old South Pole station could still be occupied. A
gravity base station at the new South Pole Station

This report was approved by the director, Bureau of Min-
eral Resources, Canberra, Australia.

was proposed but proved impossible to undertake due
to the nature and extent of construction work there
during the 1973-1974 austral summer.

The antarctic portion of this project, including air
transport between Christchurch and McMurdo, was
supported by the National Science Foundation.
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Basalt dikes of the Cordiner Peaks:
satellitic bodies of the Dufek intrusion?

A. B. Foim
U.S. Geological Survey

Menlo Park, California 94025

Geologic field work in the northern Pensacola
Mountains, from .January 18 to January 30, 1974, ex-
tended earlier 1965-1966 U.S. Geological Survey in-
vestigations of the layered, mafic Dufek intrusion and
its country rocks. Reconnaissance mapping, completed
in 1966, of all ranges of the Pensacola Mountains
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Figure 1. Index map of northern Pensacola Mountains that
shows approximate outline of the Dufek intrusion (from Schmidt

and Ford, 969).
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Figure 2. FMA diagram showing chemical comparison of dike
rocks (B) with "chilled" rocks (A) of Mount Lochner in terms of
molecular percentages of oxides of Mg (in the M corner), total
Fe (F), and Na + K (A). The line shows the approximate compo-
sitiofl of layered maRc rocks of the Dufek intrusion and the arrow
shows the direction of increasing stratigraphic height in the

layered-rock series.

shows that the layered igneous complex comprises vir-
tually all of the Forrestal Range as well as the
previously known Dufek Massif (Schmidt and Ford,
1969). Regional gravity and magnetic surveys suggest
that the body is at least 24,000 to 34,000 square
kilometers in area, making it one of the world's great
layered mafic intrusions (Behrendt et al., 1973).

During the 1973-1974 summer season, the author
accompanied a U.S. Army Cold Regions Research

and Engineering Laboratory team on asur'ey of
potential blue ice landing sites for wheeled aircraft
(Kovacs and Abele, 1974). Detailed geological tudies
were made at Mount Lechner, in the souther For-
restal Range. This is the only exposure of the contact
and border zone of the igneous complex. Studies also
were made in the Cordiner Peaks, an area of olded
Paleozoic sediments about 15 kilometers sou h of
Dufek Massif (fig. 1). A motor toboggan was u ed to
travel from the Lc-130 airplane put-in site, near
Jackson Peak, to Rosser Ridge and to ount
Lechner.

A chief uncertainty in the study of igneous com-
plexes such as the Dufek is knowledge of the co posi-
tion of parent magma before it becomes differen iated
to produce rocks of highly variable compositions The
changing chemistry of the cooling liquid can o ly be
accurately assessed by knowing the compositi4n of
original magma, the composition of materialsi sub-
tracted by crystal settling (or rising) during various
stages of consolidation, and the composition of ma-
terials possibly added by contamination with wail
rocks. Fine-grained rocks in contact zones of this type
of complex are commonly assumed to represent
magma chilled against cold country rocks and ac-
cordingly are used to infer the parental compositions.

At the Mount Lechner contact, the fine grain size
of some of the igneous border zone rocks suggests
rapid cooling. Extensive recrystallization of Paleozoic
sedimentary country rocks indicates the high tem-
perature of magma emplacement. The chilled igneous

Figure 3. Anticline on the
west end of Rosser Ridge that
shows a core of Dover sand-
stone and limbs of darker
Gale mudstone. Lower left
limb of mudstono is covered
by morainal debris of sand-
stone. The view southeast is
to sharp-topped Jackson
Peak, in center, and to
southern Forrestal Range, on
the left skyline. The fore-
ground peak at right is about

400 meters above base.
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rocks, however, probably do not represent the parent
Dufek magma. Chemical analysis of rocks collected
during the 1965-1966 season shows that they are
highly enriched in iron which, along with other chem-
ical indicators, suggests that the magma already was
significantly changed in composition before being
rapidly cooled at the site (Ford, 1970, p. 499). More-
over, close examination along this contact during the
1973-1974 season indicates that at least some of the
border zone rocks were contaminated by partial in-
gestion of country rocks incorporated into the magma.
Contamination was probably local, however, because
gabbro more than several meters from the contact is
virtually free of any foreign inclusions.

Parental magma compositions of other major, lay-
ered igneous complexes that lack representative
chilled margins have been inferred from compositions
of nearby and presumably related satellitic bodies.

Numerous dikes of post-Permian basalt and diabase
were mapped and sampled in the Cordiner Peaks dur-
ing the 1973-1974 season. Dikes of this type have
not been found in the Pensacola Mountains south
of Rosser Ridge, the northernmost nunatak of the
Cordiner Peaks and the closest nunatak to the Dufek
Massif. Geographic distribution therefore suggests
that the dikes are related to the Dufek intrusion,
although radiometric dating is required to demonstrate
a temporal relationship. The dikes and the Dufek
intrusion both postdate probable Triassic folding in
the area (Ford, 1972). Assuming a genetic relation-
ship and a lack of differentiation of the basalt during
its emplacement, compositions of dike rocks suggest
that the parental Dufek magma was a quartz tholeiite
that was compositionally far removed (in terms of
iron/magnesium ratio) from the chill zone of the
Mount Lechner contact (fig. 2).

Figure 4. Coarse axial-plans
cleavage in Gale mudstone
near the east end of Rosser

Ridge.
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Figure S. Lower hemisphere stereographic projection of poles to
cleavage (circles), joints (dots), and basalt dikes (squares) in the

Cordiner Peaks.

Structural studies were made at previously un-
visited localities on Rosser Ridge and at Jackson
Peak, in the Cordiner Peaks, to determine the struc-
tural control of dike emplacement. The major struc-
tures in the area are a gently plunging, north north -
east-trending anticline on the western end of Rosser
Ridge (fig. 3), and an adjoining syncline whose axis
passes through Jackson Peak. Coarse to locally fine-
spaced cleavage is pervasively developed in the upper
Paleozoic tillitic Gale Mudstone (fig. 4) that com-
prises most of the Cordiner Peaks. The cleavage ap-
proximately parallels axial planes of major folds and
is believed to have been produced by an axial plane
slip during Triassic(?) folding.

A moderately well developed system of joints in
the Cordiner Peaks shows approximate orthogonal
symmetry to the major folds. The geometric relation-
ship of cleavage and jointing to the axis of major
folding is seen in fig. 5, which shows plots of stereo-
graphic projections of poles to the measured planar
structures (a joint set that parallels the cleavage,
from which it is generally indistinguishable in the
field, is not plotted in fig. 5). As seen in the diagram,
the basalt dikes dip steeply, mostly toward the south-
east, and trend about N. 45'E. Their poles cluster
rather closely but distinctly apart from pole clusters
of cleavage planes and slightly apart from steep
east-west joints. The structural control of dike em-
placement here is uncertain Dike orientations may
be poorly related to the east-west jointing, but they
could be related to theoretical, early shear joint direc-

tions (de Sitter, 1956) that are now inco'-picuous in
the much more strongly developed orthogonal sys-
tem of joints.

Further geochemical and petrological studies of
the Dufek contact rocks and of the Cordiner 'Peaks
dike rocks are being carried out at U.S. Geological
Survey laboratories. This research was supported by
National Science Foundation grant AG-238.
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Geology and petrography of rocks from
the floor of the Ross Sea near

Ross Island

SAMUEL B. TREVES, JON G. RINEHART, and
RONALD POCHON

Department of Geology
University of Nebraska

Lincoln, Nebraska 68505

During the 1973-1974 austral summer, rocks hat
became entangled in fish and animal traps set on
the floor of the Ross Sea were collected by Dr.
A. DeVries, Scripps Institution of Oceanography, and
his assistants, from two of their fishing sites. These

Mr. Rinehart's address is Phillips Petroleum Co., Bartles-
ville, Oklahoma 74003. Dr. Pochon's address is Ogallala,
Nebraska 69153.
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