
southeast trends obtained from Permian strata.
The Falla Formation, a cyclic sandstone and car-

bonaceous-shale sequence in the Queen Alexandra
Range, was found only near Graphite Peak and at
Otway Massif, where small areas of sandstone are
exposed.

Poorly sorted volcanic conglomerates and tuffa-
ceous beds of the Prebble Formation crop out on the
west side of Otway Massif and at Mount Pratt. On
Otway Massif, the minimum thickness of 460 m con-
sists almost entirely of the poorly sorted conglomer-
ate with doleritic boulders up to 1 m across. The 60 m
at Mount Pratt also includes tuffaceous sandstone
and a thin water-sorted conglomerate.

The near-horizontal lavas of the Kirkpatrick Basalt
cap the succession on Otway Massif and form all of
the bedrock of the Grosvenor Mountains. The maxi-
mum thickness recorded was 504 m at Mount Spohn,
where there are only five flows; the flows are more
numerous farther south, and 12 are present on Mount
Emily, although the thickness there is only 265 m.
As in the Queen Alexandra Range, the centers of the
thicker flows are cliff-forming, coarse-grained rocks
which have the appearance of dolerites; the thinner
flows are fine-grained black basalts. All flows have
thin amygdaloidal lower contact zones and much
thicker, baked, amygdaloidal upper zones. Pillow
lavas are conspicuous at a few localities.

Sedimentary interbeds are rare, but one, at Mauger
Nunatak, yielded a few poorly preserved conchos-
tracans. Fossil soils are present at many localities and
vary from a few centimeters to 1.5 m in thickness.
Most of them are derived from the underlying basalt
flows, proving that some of the very thick flows are
extrusive rocks and not sills. Wood fragments and
rootlets are quite common in the soils, but only at
one place were leaf impressions found.

Dolerite sills are conspicuous in the Queen Eliza-
beth Range and south of the Beardmore Glacier,
where the total thickness may exceed 600 m. A very
prominent circular feature on the northwest side of
Otway Massif is a sill that dips gently outward and
is cut by several dikes which radiate from a small,
central spine of basalt and dolerite. The elevation of
the lowest adjacent basalt flow on Otway Massif is
110 m higher than the highest point on this feature;
as there is no evidence of faulting, this circular
feature is probably the sub-Jurassic surface remnant
of a Jurassic central vent.

Gravity measurements were taken at six rock out-
crops and five snow stations at campsites southeast
of the Beardmore Glacier. The station gravity has
been calculated for all localities, but the data have
not yet been interpreted.
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Patterned-Ground Studies in
Victoria Land

ARTHUR A. TWOMEY and ROBERT F. BLACK

Department of Geology and Geophysics
University of Wisconsin (Madison)

Patterned-ground investigations on Ross Island
and in the dry valleys of Victoria Land were begun
in 1960 to establish the conditions under which sand
wedges and ice wedges form and to determine their
rate of growth for the dating of various surfaces.
Near-surface ground temperatures are being moni-
tored continuously by thermal recorders at McMurdo
Station and in Taylor Valley. During the 1967-1968
field season, Twomey and one assistant serviced these
recorders.

Large thermal stresses produced each fall by rapid
cooling at low temperatures cause cracking along
ice wedges. Twomey installed an apparatus near
McMurdo to record the time of cracking of several
ice wedges for which growth rates had been estab-
lished. Simultaneous field recording of the thermal
regime and the cracking of wedges in a single poly-
gon should provide a partial check of Lachenbruch's
(1962) theory of ice-wedge formation. In it, he calls
for velocities of crack propagation sufficient to cause
bifurcation and, hence, nonorthogonal intersections
in the normal hexagon.

Probing perennially frozen morainic material with
pick and shovel, auger, or other mechanical means to
determine its thickness and other physical properties
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(Photo by Arthur A. Twomey)
Seismic refraction shot on the "Trilogy" moraine, lower

Wright Valley.

is inefficient when a depth of more than a few feet
is involved. Therefore, Twomey employed seismic-
refraction techniques to investigate the subsurface
at contraction sites on moraines in Taylor, Wright,
and Beacon Valleys (see figure). A portable Geospace
GT-2a multichannel seismograph was used to provide
a Polaroid record of the shot and of reflection traces.
Explosive charges varied in size with the material
being tested. Twomey is reducing the data and pre-
paring a thesis to be submitted this summer to the
University of Wisconsin in partial fulfillment of an
M.S. degree.
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Geological Studies in the
Dry Valley Area of Victoria Land

SCOTT B. SMITHSON, PHILIP R. FIKKAN,
and DAVID TOOGOOD

Department of Geology
University of Wyoming

The area investigated during the 1967-1968 field
season extended from Granite Harbor to Taylor Val-
ley in southern Victoria Land; detailed mapping was
undertaken in Victoria and Wright Valleys. Regional

mapping was conducted at a scale of 1:12,000, and
detailed mapping of well-exposed key areas was car-
ried out at a scale of 1:3,000. On the valley walls, the
amount of exposure is highly variable. A typical
sequence of metasedimentary rocks in this region is
rich in calcium and is composed of marble (com-
monly graphitic), diopside granofels, plagioclase
granofels, tremolite schist, quartzofeldspathic gneiss,
amphibolite, and some pelitic schist.

The metamorphic grade in Victoria Valley is repre-
sented by sillimanite-almandine-orthoclase subfacies.
Augen gneiss (pretectonic granite) is the same meta-
morphic grade as the metasedimentary rocks with
which it interfingers on both large and small scales.
It shows isoclinal folds in places and contains bou-
dins of schist, marble, and diopside granofels that
range in size from 10 cm to tens of meters. No in-
trusive contacts were observed between augen gneiss
and metasedimentary rocks, although the two rock
types grade into each other in places.

Rocks shown as Larsen Granodiorite (syntectonic
granite) on preexisting maps are highly variable.
The rock types include augen gneiss, porphyroblastic
granite gneiss, migmatite, fine-grained granodiorite,
porphyritic granodiorite, and porphyritic quartz
monzonite, most of which cover relatively large areas.
In places, the Larsen Granodiorite closely resembles
the augen gneiss, except that the large K-feldspars
tend to be euhedral rather than lenticular. Although
more work needs to be done, the Larsen Granodiorite
is not easily visualized as a huge synkinematic batho-
lith because of its extreme variability.

Fine-grained gray granodiorite (Theseus Gran-
odiorite in Wright Valley) is found throughout the
area in dikes that range from 1 m to more than 10 m
in width and that cut all of the previously mentioned
rock types. South of Lake Vida, however, the dikes
are deformed. Microdiorite dikes (Loke Microdiorite
in Wright Valley) occur sporadically in the area,
except in eastern Wright Valley where they are found
in swarms. The Vida Granite (Irizar Granite), a dis-
tinctive pink rock with prominent quartz grains, is a
quartz monzonite petrographically. It is a postkine-
matic intrusive that has crosscutting near vertical
contacts and that has a roof exposed in Mount Cer-
berus, south of Lake Vida. Tabular mafic inclusions
that are commonly partly assimilated and that re-
semble microdiorite in places are scattered through-
out the Vida Granite. Although the granite appears
homogeneous, compositional studies of the pluton are
being carried out to test particularly for vertical varia-
tions in composition. The contact of the Vida Granite
with metasedimentary rocks is just north of Lake
Vida. In the ridges 7 km to the north, a different
kind of medium-grained biotite quartz monzonite is
exposed.
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