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This report describes the first systematic attempt at a
gamma-ray survey of the exposed rocks in a portion of Ant-
arctica. The area examined is in the Transantarctic Moun-
tains between 76°45' and 78'30'S. and extends from the
Ross Sea coast to the ice sheet. We examined rock radioac-
tivity with the aim of assessing the uranium resource poten-
tial of the area. Before beginning the airborne survey, a
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Figure 1. Comparison of radiation profiles measures on
the ground and from a helicopter over the Nussbaum Riegel
in Taylor Valley. Variations in the ground speed of the
airplane are responsible for the displacement of the in-
dividual features, but the similarities of the two profiles are
easily recognizable. The ground profile is based on 127 in-
dividual measurements. The airborne profile was flown at a
ground clearance of 15 meters and a forward speed of ap-

proximately 30 knots.

calibration test was made by comparing high precision
ground measurements with results from a helicopter borne
gamma-ray detector. Figure 1 shows the results of this test.
After completion of the test, the survey was continued using
airborne gamma-ray measurement techniques, but ground
checks were made where significant anomalies were
detected. As a secondary objective, an attempt was made to
test the feasibility of using gamma-ray detectors to locate
fallout zones in snow layers on the Ross Ice Shelf.

The results are summarized below.
(1) Within the study area the Beacon Group sediments

have shown no significant concentrations of uranium despite
their generally favorable geochemistry as a host rock. In
view of the small area, this disappointing result should not
be construed as a justification for abandoning the Beacon
sediments as potential bearers of uranium.

(2) The metasediments show overall low concentrations
of radioactive elements and appear to have the lowest
resource potential. They should be examined carefully,
however, in the area where they show lower grade metamor-
phic phases.

(3) Volcanics are interesting because of the high uranium
content in the trachytes. Though no substantial localizations
of uranium were found, these volcanic rocks should be ex-
amined more completely. Further, they are clearly potential
source rocks from which uranium bearing solutions might
be derived.

(4) The granites have higher than average radioactivities
when compared with other rocks in the area, but they are
not anomalously radioactive when compared to granites
from other continents. In fact, they appear to be normal
with respect to radioactive element concentrations. The
bodies examined were of uniform radioactivity and did not
show any significant local concentrations.

(5) The pegmatities of the lit par lit sequence at Mt.
Dromedary and Roaring Valley are clearly the most in-
teresting occurrences found to date. They show discrete
uranium and thorium minerals, and the sequence is very ex-
tensive. It was discovered too late in the field season to per-
mit more than a very cursory examination, but similar
radioactive pegmatite veins were found in Garwood Valley
and on the divide between the Radian and Pipecleaner
glaciers.

(6) There is strong evidence of the mobility of uranium
under the weathering conditions which prevail in the study
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Figure 2. Radiation profile from ice at Williams Field,
Ross Ice Shelf. The peak between 6 and 8 feet is thought to
represent fallout from the 1970-1971 series of French bomb

tests in the South Pacific.
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area. A more systematic study of the geochemical behavior
of uranium under antarctic conditions is warranted.

(7) In the course of the airborne radioactivity survey, an
area of fluorite bearing marble was discovered on the divide
between the Radian and Pipecleaner Glaciers. The oc-
currence of fluorite at this locality has been reported by
Blank, et al (1963). They noted the presence of minute pur-
ple fluorite crystals in the marble. We found two parallel
veins of almost pure botryoidal fluorite each nearly a meter
thick and traceable for over 100 meters.

(8) Positive results were obtained in a test of the
capabilities of the LC-130 airplane for gamma-ray recon-
naissance surveys. Although the LC-130 is unnecessarily
large and not very well suited to near-surface flying, its long
range capabilities would permit preliminary surveys to be
conducted in areas unreachable by other aircraft without a
major logistic effort.

We tested thè possibility of using gamma-ray detectors to
measure fallout products in the upper layers of snow on the
Ross Ice Shelf. In October 1976, a pit having a depth of ap-
proximately 4 meters was dug at Williams Field. To improve
counting geometry and to provide an uncontaminated sur-
face, a slot was cut in the vertical wall of the pit, and the
1,840 cubic centimeter crystal was lowered in 30-centimeter
(1-foot) increments in the slot with the crystal in the horizon-
tal position. At each increment a 2-minute count was made
using the accumulate mode of the analyzer. The results are
shown in figure 2. It seems that the radioactivity peak at 2
meters (6.5 feet) represents the 1970 and 1971 French series
of atmospheric tests conducted at Mururoa Island
(Anonymous, 1971).

Field operations were conducted from 17 November 1976
to 28January 1977. The research was supported by National
Science Foundation grant DPP 75-08075.
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Analysis of permafrost cores from
antarctic dry valleys
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Dry valley permafrost cores are being studied at the
Quaternary Research Center. The following summary

reviews and updates earlier reports (Washburn, 1975,
1976). Although the findings are believed to reflect the com-
plete cores, they are based on representative lithologies
rather than on continuous samples.

Siliceous microfossils (H. Y. Ling).

A total of 264 samples from Dry Valley Drilling Project
cores 3-4, 4A, and 8-12 were analyzed.

Core 3 (Ross Island). A few radiolarians occurred at
depths of 249-279 meters and 339-349 meters. Rare Tertiary
radiolarians in a sample at depth 198 meters can only be in-
terpreted as due to reworking or contamination from the
nearby source area.

Cores 4 and 4A (Lake Vanda), 9 (New Harbor), and 12
(Lake Leon). No siliceous microfossils were found.

Core 8 (New Harbor). Silicoflagellates and radiolarians
were observed in samples from 23-24 meter depths in sand
and gravel (unit 1). In the underlying diamicton (unit 2),
scattered radiolarians occurred between depths 53 meters
and 132 meters. The number of specimens observed are too
few to permit positive identification of age. This group of
siliceous microfossils was completely absent in the lowest
sand (unit 3). Comparison with results of similar studies on
foraminifera, oxygen isotopes (Stuiver et al., 1976; Webb
and Wrenn, 1975), and silicoflagellate and radiolarian oc-
currences at 23-24 meters agree with the oxygen-isotope in-
terpretation that deposition of Unit 1 was under full marine
conditions, and is further supported by (1) Adamussium col-
becki observed during core logging, and (2) recovery of well-
preserved, abundant foraminifera from unit 1. The scat-
tered rare occurrence of radiolarians in the underlying unit
2 may be reworked as in the case of foraminifera. On the
other hand, an abundant but poorly preserved foraminiferal
assemblage was found in unit 3 near the bottom of core 8,
whereas oxygen-isotope data indicate a fresh-water condi-
tion with some admixing of marine water. Since radio-
larians and silicoflagellates are marine planktonic
microorganisms, their complete absence from unit 3 may be
considered as negative evidence favoring the oxygen-isotope
interpretation.

Core 10 (New Harbor). Silicoflagellates were observed at
depth 137 meters, and radiolarian fragments at depths 142
meters and 149 meters. Therefore, possible marine condi-
tions at about the 137-meter depth can be inferred from the
silicoflagellates.

Core 11 (Commonwealth Glacier). The only fossils found
were from a sample at depth 292 meters, which contained
rare, incomplete specimens of silicoflagellates and
radiolarians, together with diatoms, thus suggesting a possi-
ble very limited marine influence at this depth.

The above observations on cores 8, 10, and 11 are consis-
tent with the oxygen-isotope data (Stuiver, personal
communication) rather than with the foraminiferal inter-
pretations (Webb and Wrenn, 1976). Further detailed ex-
amination of samples immediately above and below these
siliceous microfossil occurrences is being undertaken to ob-
tain more definitive results.

Core 12 (Lake Leon). Although no silicious microfossils
were found, some unusual microfossils occurred below depth
163 meters. Their affinity has been examined from both a
zoological and botanical aspect.
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