
Orthoquartzite (Farnell, West Beacon, and Brawhm Sand-
stones), Arena Sandstone, Altar Mountain Formation (includ-
ing Ashtray Sandstone Member), New Mountain Sandstone
(Terra Cotta Siltstone and Windy Gully Sandstone members),
and basement.

As a result of our map work, we are convinced that areas
such as the Quartermain Range (Beacon Heights) need basic
detailed stratigraphic mapping. Special methods should be
used to overcome difficulties in establishing normal "base
station" operations.

In our structural studies in the Arena Valley we considered:
(1) large-scale intraformational folds previously reported by
McElroy, Rose, and Bryan (1967)—in the sequence below the
Beacon Heights Orthoquartzite, broadly displayed in the floor
of Arena Valley, and on the face of Slump Mountain, near the
head of Arena Valley, in a formation now believed to be the
Metschel Tillite; and (2) directional sedimentary structures
(trough and planar crossbeds and elongate concretions) and
other sedimentary structures.

The folds near the base of the Altar Mountain Formation
may reflect a series of low-angle subaqueous gravity slumps
of semiconsolidated beds, possibly triggered by volcanic activ-
ity. In one case, however, an allocthanous folded block, about
5,000 square meters in area, rests on the present erosion surface
of a sloping valley wall of differing lithology. Dolerite dikes
thought to be associated with the Jurassic Ferrar Group cut
across some of the folds, suggesting a pre-Jurassic origin for
the folds.

The sequence of Slump Mountain, including tillite, is about
70 meters thick, and it is difficult to attribute this to glacial
drag. A gravitational slide, possibly as a valley fill deposit on
the gently dipping Maya erosion surface, is postulated as the
fold origin.

Measurements of crossbeds (mostly trough) were carried out
as part of our work on sedimentary structures to check any
possible correlation with axial trends of the folded sequence
mentioned previously. No dominant axial trends were deter-
mined, and crossbedding directions showed substantial vari-
ations of different levels within the sequence. While there is
a dominant trend to the southwest near the top of the Altar
Mountain Formation, directions somewhat lower are diverse.
No conclusions have been reached concerning the relationship

of directional sedimentary structures to the intraformational
folds.

Coal. Reports of coal in Antarctica appear to demonstrate a
widespread and perhaps continuous occurrence of this
resource. Only a few coal seams have been sampled, however.

In our stratigraphic and structural studies, coal seams of
Permian age were sampled at Kennar Valley. In addition, a
separate sampling exercise was done at Mount Fleming, some
30 kilometers north. Our 1:50,000 scale mapping throughout
the Beacon Heights area highlighted the extent of the Permian
Weller coal measures.

Local weather conditions, before and at the time of sam-
pling, influence the efficiency and effectiveness of coal col-
lecting. At Kennar Valley, a section of the Weller coal was
measured and channel samples were taken from the three coal
seams (0.9, 0.5, and 0.4 meter thick) within the measured
interval. At Mount Fleming, recent snow had obscured most
of the coal strata, but one seam was located and sampled. The
coal samples are being analyzed in Australia by a coal research
laboratory using standard analytical techniques.

We thank the U.S. Antarctic Research Program, National
Science Foundation, for indispensable field support. We also
appreciate the cooperation and dedication of the pilots of the
U.S. Navy Helicopter Squadron VXE-6. The Australian Ant-
arctic Division, Department of National Development, spon-
sored the project and provided help in many of the prepara-
tions. Barrie McKelvey (Australia) and Peter Barrett (New Zea-
land) gave us guidance on location of outcrops and assisted us
in advance preparation.
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Geomorphic processes in Victoria
Valley

FRANZ-DIETER MIOTKE

Geographical Institute
University of Hannover

Hannover, West Germany

During the 1980-81 season, geomorphological fieldwork
was continued within the dune area at Packard Glacier. Tem-
perature profiles of dune and slope sand, daily temperature
variations in sand and rocks, and sand moisture and salt con-
centrations in different depths were measured.

The temperature of dune sand declines within the upper
meter to below –20°C. Surface temperatures above 20 centi-
meters depth are highest where sand has been deposited
recently closer to dune crests (figure 1). Snow-cemented layers
cause rapid drops in temperature. Moisture in dune sand pri-
marily is limited to a small percentage, except where snow
layers are interbedded. Close to the surface the sand is rather
dry, often containing less than 1 percent water.

Migration rates of dune crests depend on wind velocity and
dryness of sand. Ice-cemented dune sand has to be warmed
above freezing before evaporation of water can start. Subli -
mation of water is slower. When sand finally dries out, wind
can move the sand grains easily. While fieldwork was going
on, the wind nearly always blew from the east. Maximum
recorded wind velocities reached 15 meters per second, with
average wind velocities of 6 to 8 meters per second. During
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Figure 1. Temperature profiles of dune sands.

one month, dune crests migrated from 2 to more than 6 meters
from east to west.

Well-developed ventifacts on the surface of young Packard
Glacier moraines within the dune field support experimental
work (Miotke 1979a) that indicates that these wind-cut rocks
can be formed rather fast.

Research on weathering processes (Miotke 1979b) was con-
tinued by sampling salts and salt-fretted rocks from different

Figure 2. The Packard Glacier River cuts through dune field in
Victoria Valley. West-facing dunes cover young moraines situated
along the northern slope of lower Victoria Valley.

old erosion surfaces in Taylor Valley and Victoria Valley and
within the Olympus Range. R. von Hodenberg, Institute of
Mineralogy, University of Hannover, studied the salt samples
by means of X-ray analysis (Miotke and Hodenberg 1980).
Results are shown in the table (page 52).

The Packard Glacier River started to flow on 7 December
1980 (figure 2). Ion concentrations from meltwater of the river
were analyzed in the field by applying field methods (figure
3). There was little variation of concentrations along the river
course from the glacier snout to the main valley floor, but
during low discharge concentrations nearly doubled.

Further fieldwork was devoted to slope-forming processes,
especially concerning slope-debris movements without flow-
ing water.

This work was supported by National Science Foundation
grant DPP 79-22833 and Deutsche Forschungsgemeinschaft.
Fieldwork was conducted by F. -D. Miotke, W. Kramm, and
H. Schau.
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cier River.

water content
in %

• 2.8
— 4.3
• 2.9

— 6.3

• 2.3

7. 12 80

11.50 am.

1981 REVIEW	 .	 51



Survey of salt minerals collected

Number of
Area	 samples

Nussbaum Riegel	 14

Darwin Mountains	 12

Bull Pass	 12

Walcott Glacier	 11

Haskell Ridge	 7

Roadend Nunatak	 2
Turnstile Ridge	 2

Olympus Range	 5

McMurdo	 1

Source. Miotke and Hodenberg (1980).

Main salt minerals	 Other minerals

Calcite (CaCO3)
	

Bassanite (CaSO4 • 1/21-120)
Gypsum (CaSO4 ' 21-120)

	
Na-Jarosite (NaFe3[(OH)6 ( SO4) 21)

Thenardite (Na2SO4)
Gypsum
Mirabilite (Na 2SO4 • 10 H20)
Thenardite
Calcite
Gypsum
Halite (NaC1)
Calcite
Thenardite
Gypsum	 Bassan ite
Calcite
Calcite
Gypsum
Thenardite
Gypsum
Calcite
Gypsum
Gypsum	 Hexahyd rite (MgSO 4 ' 6H20)
Halite	 Astrakanite (Na 2Mg(SO4) 2 . 4H20)
Nitronatrite (NaNO3)
	

Darapskite (Na 3 [SO4NO3]. H2O)
Gypsum
Mirabilite
Thenardite

New skull of Lystrosaurus curvatus
from the Fremouw Formation

\\	( .	: 1	I\'\i

Wayne State Universitt
Detroit, t4ic!i içan 482L

During the 1977-78 field season, a cranium of Lystrtuirii
curvatus was collected in the Fremouw Formation of the
Cumulus Hills (Collinson, Stanley, and Varva 1978; Cosgrif I
and Hammer 1979; Cosgriff et al. 1978). The entire cranial
specimen (wsu0977) is shown photographed in its prepared
state in figure 1; the skull portion is shown in reconstructed
lateral view by the line drawing in figure 2. The skull repre-
sents the most complete cranium of Lystrosaurus curvatus col-
lected to date from this formation. Portions preserved include
most of the skull, the nearly complete left lower jaw ramus
and the anterior part of the right ramus. Distortion is severe
and seems to have resulted from postmortem pressure exerted
obliquely against the upper left side of the cranium. This has
laterally compressed the entire specimen, flattened the left
side, and folded under the right side.

*present address: Department of Geology, Augustana College, Rock
Island, IL 61201.

Figure 1. Lystrosaurus curvatus (wsu0977) skull and lower Jaws,
dorsolateral view.
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