
that of the interior, the absolute hardness of both has decreased
with respect to the initial value, to an extreme degree in the
tonalite and only moderately in the dolerite. This variety of
differential weathering is best described as core softening. Most
of the differential weathering occurring in crystalline rocks is of
this type.

On the other hand, the Beacon sandstone exhibits case hard-
ening in the classical sense, (Conca and Rossman 1982), in
which the crystallization of a secondary cement (silica) at the
surface during weathering has increased the absolute hardness
of the exterior above the initial value, while the interior's hard-
ness has decreased. Most of the case hardening occurring in
clastic rocks, especially sandstone, is of this type.

Although abrasion hardness varies greatly among the dif-
ferent areas, the values of the coefficient of relative hardening

remain fairly low, with the dolerite at the high end and the
granitic rocks at the low end.

The hardness results and detailed chemical study of the re-
turned samples will be used to construct models for the onset
and development of differential and cavernous weathering in
and environments.

This work was supported by National Science Foundation
grant DPP 82-15121.
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Geological field investigations of
volcanic rocks at Mount Discovery
and Mason Spur, McMurdo Sound

A. C. WRIGHT, P. R. KYLE,
W. C. MCINTOSH, and I. KLICH

Department of Geoscience
New Mexico Institute of Mining and Technology

Socorro, New Mexico 87801

Between November 1983 and January 1984 we examined
McMurdo Volcanic Group rocks at Mason Spur and on the
northern slopes of Mount Discovery. The volcanic stratigraphy
was established and samples were collected for geochemical
analysis and potassium-argon (K-Ar) dating.

Mount Discovery (2,681 meters elevation) is a prominent
central volcano situated approximately 70 kilometers southwest
of McMurdo Station. Previous work has been limited to a few
geochemical analyses (Goldich et al. 1975; Kyle 1976; Stuckless
et al. 1981) and a K-Ar age determination of 5.44 ± 0.14 million
years on a sample from near the summit (Armstrong 1978). We
investigated an area on the north-northeast side of the moun-
tain extending from 1,700 meters elevation to the summit. The
summit dome is comprised of phonolite flows, and intercalated
lahars and tuff. This sequence is overlain by a thin welded
pyroclastic flow and loose pumice near the upper limit of out-
crop. Younger parasitic basanite cinder cones have been
erupted at all altitudes, including the highest outcrops near the
summit. Phonolite flows forming the dome are completely bur-
ied by innumerable basanite cinder cones and lava flows below
2,000 meters. However, the abundant presence of phonolite
inclusions in some of these basanite lavas suggests that the
phonolite sequence is more widespread at depth.

Mason Spur is located 25 kilometers southwest of Mount
Discovery. No previous investigations are known from this
area. Mason Spur comprises a 15-kilometer-long, 1,000-meter-
high, south-facing bluff which affords good exposures. A se-
quence of more than three peralkaline trachyte flows are inter-

calated with pyroclastic flows, airfall, and undifferentiated tuffs
and breccias. These deposits dip gently to the north. Intrusions
of peralkaline trachyte similar to the flows form stocks, dykes
and breccia dykes. These have caused widespread hydrother-
mal brecciation, and leaching and propylitic alteration, es-
pecially in the volcanoclastic rocks. Petrologically similar rocks
cropping out in the Lake Morning area, 20 kilometers to the
north, have K-Ar ages of 14.6 to 18.7 million years (Kyle and
Muncy in preparation).

The top of the peralkaline sequence is marked by an irregular
unconformity which extends the whole length of Mason Spur
and has over 600 meters of topographic relief. Weathering of the
underlying rocks, dyke truncation, and the pronounced to-
pography carved into massive lava flows suggests this uncon-
formity represents a significant time span. No evidence was
found to indicate a glacial origin for the unconformity.

The peralkaline rocks at Mason Spur appear to be the ero-
sional remnant of a major subvolcanic intrusive complex. Al-
though no radiometric age determinations have been made, the
field evidence suggests the area is at least Miocene and there-
fore represents one of the oldest known eruptive centers in the
McMurdo Volcanic Group.

Thick phonolite flows, in places intercalated with lahar de-
posits and thin airfall tuff beds, overlie the unconformity on the
older peralkaline rocks. A change to basanitic volcanism is
marked by a lapilli tuff without a significant time break. A
phonolite tuff ring at least 2.5 kilometers in diameter was
erupted shortly after the onset of basanite volcanism. Several
phonolite flows underlie a 1-kilometer-wide exogenuous dome
that marks the center for this uppermost phonolite sequence.

A basanite pillow lava, tuff ring, tuff cone deposit near the
base of the basanite sequence is evidence that water was pres-
ent, at least locally, at the onset of basanitic volcanism. Subse-
quently, subaerial basanite lava flows and cinder cones were
erupted from numerous overlapping centers located along the
present day outcrop, during a period of intermittent glacial
erosion. The most recent activity formed a line of small spatter
cones that are unglaciated and essentially unweathered. They
appear to represent some of the youngest basanite volcanism in
the McMurdo Volcanic Group.

This research was supported by National Science Foundation
grant DPP 82-18493.
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Seismic reflection profiling in
McMurdo Sound, 1983-1984

L. D. MCGINNIS and R. H. BOWEN
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A second full season of reflection seismic profiling on the sea
ice of McMurdo Sound was completed in December 1983. Pro-
files shot during the 1983-1984 field season included one 12
kilometers long, which was perpendicular to a profile shot in

1982-1983, and another 24 kilometers long, which was shot 10
kilometers south. The 1983-1984 study was the first shot from
relatively thin sea ice onto 300-meter thick ice of the McMurdo
Ice Shelf. Location of the lines of reflection profiling are shown
in the figure.

Instrumentation and data acquisition parameters used dur-
ing the 1983-1984 season were the same as those used during
the previous field season except for two changes: (1) the shot
position for the south line was 3 kilometers west of the first
geophone group and (2) the shot size was doubled to 20 pounds
and placed at a depth of 30 meters.

Field personnel for the 1983-1984 season were Rick Bowen,
Yeadong Kim, Dean Mento, Doug Layman, Jon Isbell, Stuart
Wolf, Bryant Hinton, and Lyle McGinnis.

This project was supported by National Science Foundation
grant DPP 83-03476.

MLE, CARTO. SECT., LSU

Location map of seismic reflection traverses in McMurdo Sound ("km" denotes kilometer.)
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