
N.
&

Figure 1. Isepod, Carapace Nunatak pond deposit.
Length: approximately 2.5 centimeters.

fossiliferous rock for shipment to the United States
for study.

Fossils known to be represented are conchostracans,
notostrachans, isopods (fig. 1), ostracods, and syn-
carids (all fresh-water crustaceans), and these are as-
sociated with insects (fig. 2) and plants. The con-
chostracans and notostrachans are commonly asso-
ciated with temporary pools and ponds, but the varied
nature of many of the fossiliferous horizons in the
Carapace deposit, their lateral extent, and the pres-
ence of the isopods and syncarids suggest the shallow
margins of a more permanent lake. As yet no verte-
brates have been found in association.

A particularly interesting aspect of part of the
fauna is that it appears to be anachronistic. On the
basis of comparison with coeval volcanic beds, the
pond deposits of Carapace Nunatak have been as-
signed a mean absolute age of 156 million years
(Ballance and Watters, 1971, p. 521) near the base
of the Upper Jurassic. This broadly accords with
Townrow's (1967) assignation of a Middle Jurassic
age for the plants. However, the conchostracans and
notostrachans appear to have very close affinities with
forms occurring together in the Upper Triassic Cave
Sandstone of South Africa, and the isopods with a
species from the Upper Trias of Australia. Apart from
the apparent age differences, the geographical distri-
bution of these forms also is noteworthy.

With close helicopter support we visited sections
of Battlements Nunatak and Allan and Coombs Hills,
which were not visited in the 1968-1969 season.

Additional volcanics for radiometric dating were
collected, and the ubiquitous presence of stratification
within the Mawson volcanic breccia was documented.

This work was carried out under National Science
Foundation grant GA-1148.
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Figure 2. Insect and syncarid fragment, Carapace Nunatak pond
deposit. Length of insect: approximately 1 .5 centimeters.
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Basement geology of Mount Insel
area, Victoria Valley, Antarctica
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During the 1971-1972 field season, we mapped base-
ment rocks on the east flank of Mount Insel in Vic-
toria Valley, where complex structural relationships
are well exposed.

Metamorphic basement rocks mapped are caic-
silicate schist and gneiss, marble, and quartzo-felds-
pathic gneiss. Mineral assemblages containing garnet
in the quartzo-feldspathic gneiss; sillimanite coexisting
with K-feldspar, and lack of muscovite in pelitic schist
place these rocks in the upper-amphibolite metamor-
phic facies.
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Blue-gray graphite bands and red-orange chondro-
dite layers define easily visible folding of the Mount
Insel area. Three fold periods are distinguished. The
earliest is a period of recumbent isoclinal folding.
These have been refolded in second and third fold
periods. The two later fold periods are essentially
coaxial and are separated from one another by de-
formation of axial planes. Most fold axes of these co-
axial folds trend approximately northwest. Similar
structures, mostly in marble, also were mapped west
of Sponsors Peak.

The basement rocks are highly dissected by a series
of igneous rocks. Three general compositions of dikes
are encountered: felsic, intermediate, and mafic.
Through crosscutting relations a time sequence for
eight periods of dike emplacement are, from oldest to
youngest-

1. Emplacement of felsic dikes along N-E trending
zone

2. Emplacement of felsic dikes along N-S trending
zone; crosscuts 1 above in only one area

3. Emplacement of intermediate dikes along NW-
SE trending zones. Generally but not always intruded
along faults

4. Emplacement of mafic dikes along NNE-SSW
trending zones

5. Emplacement of intermediate dikes along E-W
trending strike-slip faults

6. Emplacement of mafic dikes along ESE-WNW
trending zones

7. Emplacement of mafic dikes along NNW-SSE
trending zones, generally not intruded into faults

8. Emplacement of felsic dikes along N-S trending
zones.

These dikes can be seen prominently in aerial
photographs (TMA 967—#518 and #519). In a
few instances mafic and intermediate dikes are in con-
tact with each other for lengths of up to 20 meters.

Five dip-slip faults trend NNE-SSW, parallel or
subparallel to the majority of dikes. Amount of move-
ment was not determined. A prominent strike-slip
fault trending almost E-W has movement of approxi-
mately 150 meters. Movement along this fault con-
tinued after the intermediate dike was emplaced.
Faults in the marbles are easy to trace, owing to their
wide area of sheared marble fragments. Tracing faults
through calc-silicates is somewhat harder, and they
are determined primarily by contact offset.

The field mapping was hampered by unusual wea-
ther. Snow remained unmelted on the light colored
marbles several days after it had disappeared from
the darker surrounding rocks. Approximately three
weeks of the 3-month field season were lost due to
weather.

This work was supported by National Science
Foundation grant GV-33308.

Ice thickness measurement by
radio echo sounding, 1971-1972
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A third field season in the joint research program
of the U. S. National Science Foundation and the
U.K. Scott Polar Research Institute (SPRI) was
carried out between November 1971 and January
1972.

Operations this last season were planned to com-
plement the work of the International Antarctic
Glaciological Project (Anonymous, 1971; Bentley,
1972). Within the flying time and the fuel supplies
available, flights were planned from McMurdo Sta-
tion not requiring refueling at South Pole or Vostok.
A test flight of the new radio echo installation was
made on November 12, and the main survey, totalling
160 hours flying, was carried out between December
18 and January 4. Antarctic Development Squadron
Six, under Commander C. H. Nordhill, made avail-
able the LC-130 aircraft no. 320, as in the previous
season. New antennas had been designed and built
by the Electromagnetic Laboratory of the Technical
University of Denmark in consultation with the U.S.
Naval Air Development Center. Failures of the an-
tenna structure in the first few flights revealed minor
weaknesses in the design, and thanks are due to Chief
Warrant Officer R. Ball for solving these problems
under open-field conditions and keeping the structure
in operation almost without interruption. Cooperation
from the aircrews was outstanding; their enthusiasm
for our work is essential and is most appreciated.

The combination of the new antennas, which had
excellent impedance matching, with a new receiver
having much wider dynamic range than previously
has meant that the film records are greatly improved
in the fidelity of recording fine echo details. In addi-
tion, the system sensitivity was effectively increased
by 20 decibels over the previous season. The principal
modification to the aircraft systems was the installation
of two Litton inertial navigation systems type LTN-51;
they have revolutionized both flight operations and
data reduction. The operational advantage will be
clear by reference to the figure, showing flight lines
on radio echo missions in all seasons. Apart from
reliability and accuracy, the inertial system provided a
real-time readout of aircraft position that enabled us
to follow a regular plan in flight. The box pattern
in East Antarctica resulting from this provides a
more even spread of data than the radiating lines
flown in earlier seasons when there was more emphasis
on visual fixes. With the inertial system, misciosures
at the end of an inland flight exceeded 5 nautical
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