
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

A. L. WASHBURN

Quaternary Research Center
University of Washington

Seattle, Washington 98195

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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Oxygen isotopes (Minze Stuiver and Albert Yang)

Cores 8-10 (New Harbor). The permafrost oxygen-isotope
ratios and chronology of cores 8-10 have already been
published (Stuiver et al., 1976). The conclusion was reached
that core sediments associated with the last intrusion of the
Ross Ice Shelf in the New Harbor region were deposited in a
marine environment (core depth 85 meters) as well as a
fresh-water environment (core depths 100-125 meters).
Oxygen-isotope ratio measurements on these cores provide
palaeoclimatic information and show that the extension of
the Ross Ice Shelf postdates 150,000 years before the pres-
ent; its retreat is radiocarbon dated at about 5,800 years
ago.

Cores 11-12. Waters analysed to date show a fresh-, or
near-fresh-water origin. There is a slight trend to lighter
isotope ratios in the upper part of core 11 and an opposite
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Harbor) plotted according to depth (meters).

trend in the upper part of core 12. Only a fraction of the
available samples have been measured to date, and a more
detailed discussion will be given later.

Soil chemistry (F. C. Ugolini and W. Deutsch)

Cores 8-10 (New Harbor). The cores were analyzed for
electrical conductivity (EC), and clay was separated from a
selected number of specimens from core 8 and identified by
X-ray diffraction. The electrical conductivity values are
graphed in the figure. Although there is considerable scat-
tering of the EC values from the surface to depth of 40
meters, the values are low and suggestive of fresh-water con-
ditions. Between 40 and 60 meters, samples from cores 8
and 10 show an increase in EC, interpreted as a progressive
influx of marine conditions. The generally low values of the
EC from the depths of 65-120 meters indicate a less saline en-
vironment approaching fresh-water conditions.

Marine conditions as revealed by high EC values are
recorded for depths 126-168 meters. A return to fresh-water
conditions occurs from 171 to 180 meters, followed by a
marine environment below 180 meters. Although more data
are needed for establishing with certainty the inception of
fresh-water conditions at 60 and 171 meter depths, the
general trend of the figure tends to agree with variations in
oxygen-18 values (Stuiver et al., 1976). The major
discrepancy with the isotope ratios occurs in the first 40
meters, where conductivity values predict nearly fresh-water
conditions but the oxygen-18 variation points to a marine
environment. Agreement with the isotope ratios is evident in
detecting the influx of fresh-water conditions from 100 to
120 meters, and a return to a sea-water environment start-
ing at 126 meters and becoming fully marine at 150 meters.
The low conductivity between 171 and 180 meters coincides
with the return to fresh water as detected by isotope ratios.

The mineralogy of the clay fraction from different depths
of core 8 shows a composition similar to the clays from the
soils of the ice-free areas of southern Victoria Land in con-
sisting of an assemblage of detrital and possibly authigenic
minerals. Mica, feldspars, amphibole, and serpentine are
considered detrital; vermiculite, mica-montmorillonite,
vermiculite-chlorite intergrades, and halloysite and mont-
morillonite are assumed to be authigenic. No correlation ex-
ists between clay mineralogy and electrical conductivity
values; depths considered to represent fresh-water environ-
ment, because of the low conductivity values, have the same
minerals as those with high conductivity, representing
marine conditions. Additional samples are being analyzed
for both conductivity and clay mineralogy.

Stratigraphy and sedimentology (S. C. Porter and James
Beget)

Cores 8-10 (New Harbor). Examination has been com-
pleted and a report on the results has been drafted for
publication. Assessment of the provenance and depositional
environments of the sediments was based on lithic counts,
microfabric analyses, and studies of sand-grain surface tex-
tures, supplemented by isotopic and paleontologic analyses
by co-workers. The uppermost 39 meters consists of deltaic
sediments deposited in a shallow marine environment dur-
ing the middle Holocene following recession of a grounded
ice sheet in the Ross Sea (Ross Sea I). A thick section be-
tween 39 and 125 meters consists largely of diamictons of
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inferred glacialmarine origin. The lowest diamicton unit,
between 104 and 125 meters, has a strong fabric and is inter-
preted as a basal till deposited by grounded ice, probably
during the maximum advance of the Ross Sea I glacier.
Sediments between 125 and 154 meters include a thick
glacial-marine diamicton that may represent an early phase
of the Ross Sea I glaciation and (or) older Ross Sea glacia-
tions.

All sediments above a prominent unconformity at 154
meters contain clasts of the McMurdo Group volcanics in-
dicating a Ross Sea provenance, and sparse marine fossils of
Pleistocene age. Sediments below 154 meters are dominantly
marine, contain clasts of Taylor Valley provenance, and are
interpreted as having been deposited in a fjord environment.
Sediments between 154 and 172 meters contain a Pliocene
fauna, and sand grains from this interval have surface tex-
tures that suggest they are reworked glacial sediments. In
the lowermost 13 meters of sediment, which contains fossils
of Miocene age, a large number of sand grains have eolian
textures, but few have glacial features, suggesting that
although glaciers were present, they were a relatively unim-
portant local source of sediment.

Core 11 (Commonwealth Glacier). Preliminary analysis
indicates that sediments above a prominent discontinuity at

about the 205-meter depth contain McMurdo Group vol-
canics, implying an eastern (Ross Sea) provenance, whereas
sediments below that level lack this lithology. Relatively
strong microfabric strength in diamictons in the lower part
of the core, together with low percentages of Ferrar and
Beacon lithologies, suggest that these units may be tills
deposited by local alpine glaciers in the lower Taylor Valley.
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Logging summary of the Dry
Valley Drilling Project

L.D. MCGINNIS and D. OSBY

Department of Geology
Northern Illinois University

DeKalb, Illinois 60115

Geophysical logs were made in nine of the 15 Dry Valley
Drilling Project (DvDP) boreholes during the 1976-1977 field
season. Logs included natural gamma radiation, electrical
resistivity, and spontaneous potential (S.P.). Because all
holes but that at Don Juan Pond were cased from the surface
to the bottom of the hole, electrical and S.P. logs were run
only at Don Juan Pond. To correlate downhole observations
with physical and chemical properties of the core, electrical
resistivity of core samples was measured in the laboratory at
5-meter intervals and the salinity of pore ice in the sedimen-
tary section was determined every 2 meters for all boreholes
except holes 5, 7, and 9. Basic data for DVDP boreholes are
shown in the table.

Following are brief log descriptions of the boreholes.
Boreholes 2 and 3. Ross Island. Boreholes 2 and 3 are

located near the Thiel Earth Science Laboratory about 3
meters apart and therefore display similar gamma log
characteristics. The upper 97 meters displays relatively flat
curves. A sharp decline in natural radioactivity occurs at
unit 9 of Treves and Kyle (1973). Unit 9 is a tuff 3,24 meters
thick overlying 1.2 meters of pyroclastic breccia. This unit
separates augite-kaersutite basalt above from olivine-augite
basalt below. The radiation of the lower units is half that of

the upper units. Thus the thick (44 meters) basalt flow
described by Treves and Kyle (1973) has gamma radiation
characteristics similar to the underlying hyaloclastite which
forms the volcanic pedestal of Ross Island. Salinities of pore
ice in borehole 3 are all less than 20 parts per thousand
(ppt); sea water is 35 ppt. Average salinity of approximately
45 measurements is 3 ppt. There is no general trend in the
salinity-depth profile.

Borehole 6. Lake Vida. Erratic and low intensity gamma
radiation persists to a depth of 157 meters. Below 157 meters
the radiation intensity is nearly constant and is equivalent to
that in the upper units of hole 3 on Ross Island. The erratic
part of the gamma log curve is correlated with the in-
terlayered sequences of banded and massive biotite gneisses
(Kurasawa et al., 1974); the flat part of the curve is
associated with a massive biotite granite.

Boreholes 8 and 10. New Harbor. Boreholes 8 and 10,
drilled in glaciomarine sediments (McKelvey, 1975), display
a gradual increase in radioactivity with depth that never
rises to the high values of holes 3 and 6 in igneous,
crystalline rocks. In general, hole 8 remains slightly above
hole 10 in radioactivity; hole 10 has a double casing.

Pore salinities in holes 8 and 10 alternate from greater to
less than that for sea water from the surface to the bottom of
the hole. Bottom hole salinity is 72 ppt, the same as that of
the water that surged up into the hole and caused termina-
tion of drilling. Water less saline than ocean water is found
in a thin lens at a depth 170 meters below sea level.

Borehole 11. Commonwealth Glacier. The gamma log of
borehole 11 displays a very gradual increase in radiation
from an average of 100 seconds per hundred counts near the
surface to 40 seconds per hundred counts at 244 meters.
Below 244 meters the curve flattens to a nearly constant 40
seconds per hundred counts. The salinity log conforms to
the gamma log in that salinities greater than sea water are
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