animal may use in depth (pressure) perception
and/or frequency analysis of sound waves.
Other studies in progress or completed include research on the respiratory properties of the blood of
four species of fishes, the metabolism of a chaenichthid, Pagetopsis macropterus, and the fatty acids of
the central nervous system and some characteristics
of the urine of T. bernacchii.
A calorimeter for measuring heat production by
aquatic animals has been constructed around a
Hewlett-Packard two-probe quartz crystal thermometer.

GEOLOGY
Late Paleozoic Glacial Rocks in the
Sentinel and Queen Alexandra Ranges
JERRY L. MATTHEWS, JOHN C. CROWELL,
DONALD A. COATES, IRVING R. NEDER, and
LAWRENCE A. FRAKES
Department of Geology
University of California (Los Angeles)
The Pagoda Tillite of Permian (?) age at the
head of Tillite Glacier in the Queen Alexandra
Range is approximately 180 m thick and of three
distinct lithologies: (1) gray, dense diamictite that
contains striated stones up to 1 m in diameter; (2)
channel sandstone that is crossbedded and ironstained; and (3) gray, massive siltstone containing
scattered stones that are generally less than 15 cm in
diameter. Although the direction of ice movement is
uncertain, measurements of boulder pavements in
the lower half of the section indicate that the ice
movement had a northwest-southeast sense. The
sandstone beds, which comprise 10-25 percent of
the thickness, occur throughout the diamictite as
lenses and stringers 0.2-10 in The sandstone
beds generally display evidence of deformation prior
to lithification. Laminae are as a rule only slightly
warped, but in places beds 6 m thick have been
overturned. At one outcrop below Pagoda Peak, a
sandstone bed is displaced vertically 50 m by faulting that occurred before lithification of the sediment.
The direction of dip of the crossbeds ranges through
300 degrees, but the frequency of dip determinations is highest in the southeast quadrant and indicates that most currents flowed in this direction.
These sandstone beds are interpreted as representing
a fluvioglacial phase of sedimentation. The siltstone
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beds, which are restricted to the upper half of the
section and commonly contain plant fragments,
probably are of glacial-lacustrine origin.
In the Sentinel Range, the Whiteout Conglomerate, a diamictite of Late Paleozoic (?) age, rests conformably on strata of the Crashsite Quartzite. Because the diamictite is folded and faulted, the total
accumulation is difficult to determine, but it appears
to be between 650 and 1,000 m thick. At its top,
the Whiteout Conglomerate grades into thin-bedded
shale. The transition zone is 3 in and contains
sparsely scattered pebbles 2-4 cm in diameter. The
contact is sharp, but it appears to be conformable.
The diamictite forms a monotonous sequence from
top to bottom that is broken at one horizon on the
north flank of Mount Lymburner by an 11-rn-thick
unit of alternating siltstone and very fine grained
sandstone that displays load forms at its base.
Graded beds and exotic stones up to 20 cm in diameter are present, and in places the diameter of the
stones is from six to eight times greater than the thickness of the beds. These stones are interpreted as having been dropped by floating ice. Balls of rolled
sandstone up to 3 in diameter that are scattered
sporadically in the diamictite indicate deformation of
sand beds before lithification. We interpret the Whiteout Conglomerate as being composed of glacially
derived sediments deposited subaqueously, all or in
part on a slope where slumping was common. Structures that reveal current directions are not found in
the Whiteout Conglomerate, but on the basis of
measurements of ripples in the immediately underlying Crashsite Quartzite and the immediately overlying Polarstar Formation, the paleoslope is inferred
to have been inclined to the north.

Petrology of the Upper Division of the
Beacon Sandstone
PAUL R. PINET, DAVID B. MATZ, and
MILES 0. HAYES
Department of Geology
University of Massachusetts
Field work carried out by University of Massachusetts geologists during the 1966-1967 season was
a continuation of the petrologic study of the Beacon
Sandstone begun in southern Victoria Land during
the previous season (Matz and Hayes, 1966). Fossils collected during the first field season enabled
dating of the lower part of the section as Devonian
and the upper part as Permian-Triassic. These two
units are separated by a major Carboniferous unconformity.
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(Photo by
by Paul R. Pinet)

Figure 1. Authors' camp and the section at Mount Feather.
Figure 2. Perinian coal measures.
(Photo by David B. Matz)

During the past season, attention was focussed on
the Permian-Triassic rocks. Stratigraphic sections
were described at Mount Feather (Fig. 1), Robison
Peak, Mount Fleming, and Mount Crean. Goals of
the study were to establish the position of the Permian-Triassic boundary and to continue our general
survey of the paleocurrents, petrology, and paleogeography of the Beacon sediments.
The Permian-Triassic boundary appears to be
conformable; the upper limit of the Permian is indicated by the appearance of a Triassic plant, Dicroidiurn sp. The Permian rocks were subdivided into
the following discrete, mappable units: The lower
unit, which contains coal (Fig. 2), consists chiefly of
crossbedded arkosic sandstone; the middle unit lacks
coal and is conglomeritic; and the upper unit consists
of a cyclic succession of sandstones, siltstones, and
claystones. The Triassic rocks, which also contain
coal beds, are predominantly fine-grained feldspathic
sandstones. At Mount Feather, these units have
the following thicknesses: lower unit (Permian),
166 m; middle unit (Permian), 160 m; upper unit
(Permian), 91 m; Triassic, at least 76 m. Paleocurrent data gathered from festoon crossbeds in the
sandstones indicate a northwestward transport direction. This direction of transport is further indicated
by textural changes within the middle unit (Permian), which grades from a conglomerate at the
southernmost section (Mount Feather), to a sandstone in the northern sections.
Of special interest was the discovery of a discontinuous, pebbly mudstone along the unconformable
Devonian-Permian contact at Mounts Feather and
July-August, 1967

Fleming. This unit, which attains a maximum thickness of 18 m, appears to be correlative with the
Permo-Carboniferous Pagoda and Buckeye Tillites
(Grindley, 1963; Long, 1965) that occur near the
geographic South Pole.
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Petrologic Investigations in the Area of
Scott Glacier—Wisconsin Range
VELON H. MINSHEW
Institute of Polar Studies
Ohio State University
In the central Transantarctic Mountains, a basement complex of igneous and metamorphic rocks is
nonconformably overlain by nearly flat-lying Beacon
rocks. The LaGorce Formation, the oldest metasedimentary rocks in the area, is composed of rhythmically bedded greywackes and phyllites which have
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