
for the C2 hydrocarbons, ethane, ethene, and acety-
lene, are 0.7, 0.7, and 0.2 parts per billion, respectively,
not too much different from the blank sample. This
indicates that the values obtained are most likely world
background values for these substances, and that the
antarctic. site would provide an ideal environment for
background studies of both stable and unstable species.

The average levels of methane, 1.40 ± 0.04 parts
per million, agree with those values reported by Ste-
phens et al. (1969) within experimental error; the
lowest value for methane, 1.34 parts per million, was
obtained upwind from McMurdo. Our analyses do
not allow us to distinguish this value from the average
value of 1.40 parts per million. However, if there is a
small local methane contribution, then we might ex-
pect this low value to be the case as this air mass was
approaching from a direction in which there were no
possible anthropogenic sources of methane.
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Japanese field party surveys
in the dry valleys

TETSUYA ToRn
The Japan Polar Research Association

As part of the preliminary work of the Dry Valley
Drilling Project, the Japanese carried out electrical
depth soundings in the dry valley region in December
1971 and January 1972. Study locations were chosen
at Don Juan and Don Quixote Ponds, along the
western edge of Lake Vanda and the lower reaches of
the Onyx River in Wright Valley, at Lake Vida in
Victoria Valley, and at Lake Fryxell in Taylor Valley.

Ground resistivities were measured with a DC-com-
mutated geohmeter. The usual source of power was
ten 45-volt dry cell batteries, except at Don Quixote
where fifteen 45-volt dry cells were used. This allowed
voltage adjustments between 0 and 450 volts. Steel
stakes were used as current electrodes, and the poten-
tial electrodes were copper poles inserted into cloth
tubes filled with a saturated solution of copper sul-

fate. Voltages could be obtained to 0.05 millivolt and
current to 0.1 milliamp. Electrodes were arranged by
Schiumberger's method. The current electrodes could
be positioned from 2 to 800 meters apart, and the po-
tential electrodes from 0.5 to 100 meters apart, de-
pending on the distance of the current electrodes from
the center.

Field data were analyzed by superimposing the field
curves on the theoretical curves of Schlumberger. In
addition, the theoretical Ono curves were used for
the analysis of underground structures with multiple
strata. Though the analysis is not yet completed, it
seems that a stratum of relatively low resistivity may
be detected under the high-resistivity permafrost stra-
tum in many places.

During the summer seasons of 1970-1971 and 1971-
1972, the heat budget and geochemistry of Lake
Vanda were studied in cooperation with the New
Zealand Antarctic Research Program. The study was
not directly related to the Dry Valley Drilling Project,
but it may offer useful information on the physical
and chemical properties of Lake Vanda in conjunc-
tion with the project.

Preliminary results seem to indicate that during the
summer only 7 percent of the solar radiation pene-
trates the ice, while reflection (48 percent), internal
melting (4 percent) and evaporation and back radia-
tion (41 percent) account for the rest. In addition, the
highest temperatures near the bottom seem to have
been decreasing gradually over the past 10 years.

The lake water was analyzed on the spot for its
electrical conductivity, pH, dissolved oxygen content,
alkalinity, and distribution of nutrient matter.

Further chemical studies of Lake Vanda and Lake
Bonney are scheduled for the summer of 1972-1973.
This study will involve analysis of the major compo-
nents and such trace elements as bromine strontium,
and boron, in an attempt to delineate part of the
natural history of these lakes.

Paleontology of late
Tertiary-Quaternary sediments,

Wright Valley, Antarctica

PETER N. WEBB
New Zealand Geological Survey

Lower Hutt, New Zealand

During the first field season (1971-1972) of the Dry
Valley Drilling Project fieldwork centered on improv-
ing paleontological control of Pliocene-Quaternary
sediments in Wright Valley. Particular attention was
focused on the stratotype of the Pecten Glaciation
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because ( 1 ) this is the only fossiliferous deposit in
Wright Valley, (2) the argument that this is a ter-
restrial outwash deposit is unsatisfactory, and (3) be-
cause a more accurate date on this deposit would pro-
vide a valuable clue to the minimum age for glacial
dissection of the subjacent crystalline basement floor
of Wright Valley.

The Pecten Glaciation is said to be the oldest of
four glaciations that entered Wright Valley from the
Ross Sea. The stratotype is in the middle of Wright
Valley, some 40 kilometers west of McMurdo Sound,
and comprises a basal unweathered till overlain by
the Pecten gravels. Scanning electron microscope
studies show that the unweathered till contains a high
proportion of fine quartz that displays outlines and
microtopography characteristic of a glacial origin. The
Pecten gravels contain a smaller proportion of glacial
quartz. Dropped pebbles and boulders are present in
both units. Quartz grains with fluvial and volcanic
origins occur most commonly in the Pecten gravels.
The basal unweathered till contains a few, probably
reworked, foraminifera, fragments of molluscan shell,
and numerous complex and fragile carbonate struc-
tures which take the form of elongate spines, hooks,
barbs, and cellular networks. The exact origin of these
structures is uncertain but they are thought to be
holothurian spicules.

Intact and fragmented shells of Chiarnys tuftsensis
Turner are the most obvious fossil present in the
Pecten gravels. Much of the shell material is densely
bored, probably by a clinoid sponge. Sponge spicules
and few ostracod fragments are also present. The
Pecten gravels contain a rich and well preserved
assemblage of calcareous foraminifera. Buccella n.sp.
is the dominant taxon, the minor taxa including spe-
cies of Triloculina, Marginulina, Dentalina, Lagena,
Globulina, Ramulina, Fissurina, Neoconorbina, Rosa-
lina, Turrispirillina, Patellina, Elphidium, and Gb-
bocassidulina. Some tests show evidence of predation,
perhaps caused by a boring polychaete.

A comparison of this fauna with Recent assem-
blages from the McMurdo Sound-Ross Sea area sug-
gests that the Pecten-gravels foraminifera inhabited
marine water no deeper than 90 meters. The presence
of large numbers of Buccella n. sp., as well as con-
siderable numbers of Elphidium support the exist-
ence of a relatively shallow inshore marine environ-
ment. This new species of Buccella also has been
found in large numbers in the Scallop Hill Formation
on White Island. The following conclusions are drawn
from preliminary studies:

1. The deposits of the Pecten Glaciation stratotype
are in situ marine sediments, and the microfauna in
them is an unmodified and natural assemblage of
relatively shallow water taxa.

2. The argument that the Pecten gravels were
deposited in a glaciofluvial environment is rejected,

as is the existence of a Pecten Glaciation. Sediments
at the stratotype were deposited in interglacial or near
interglacial conditions.

3. Following the major phase of glacial dissection
of Wright Valley a marine incursion converted it into
a fjord. This fjord was ice-covered, probably by a
floating glacier tongue from the western end of the
valley, during all or most of the year. The un-
weathered till and Pecten gravels are composed largely
of glacial rock flour, boulders, and pebbles dropped
from this floating ice tongue.

4. Glacio-isostatic rebound brought about a re-
gression of marine waters from the valley, probably
leaving large brackish and saline lakes. A series of
relatively minor glacial advances later occurred in
parts of Wright Valley.

5. Micropaleontological work suggests that the Pec-
ten gravels and the Scallop Hill Formation (of Black
and White Islands) are correlatives.

6. Isotope dating of subjacent volcanic rocks from
Wright Valley and Black Island indicates that the
Pecten gravels and Scallop Hill Formation are no
older than late Pliocene (3.4 to 3.9 million years)
while an isotope date on shell material of Chla:mys
tuftsensis indicates an age no younger than 800,000
years. The writer favors marine transgression into
Wright Valley during the late Pliocene.

Bathymetry and bottom sediments
of Lake Vanda, Antarctica

CAMPBELL S. NELSON and A. T. WILSON

School of Science, University of Waikato
Hamilton, New Zealand

Lake Vanda (77°32'S. 161°30'E.) occupies an un-
drained bedrock depression in the lowest part of the
Wright Valley, Victoria Land, Antarctica, 29 kilom-
eters west of Wright Lower Glacier and 18 kilometers
east of Wright Upper Glacier. The lake has a maxi-
mum length of 5.64 kilometers, a maximum width
perpendicular to the length of 1.51 kilometers, an area
of about 5.21 square kilometers, and a permanent
covering of about 3.6 meters of ice. During the Dry
Valley Drilling Project, it is proposed to core the en-
tire thickness of bottom sediments in Lake Vanda to
elucidate, among other things, aspects of lake strati-
graphy, petrology and hydrology, geothermal gradients
in the area, and paleoclimates. To assist in locating
the best site for the Lake Vanda drill hole, the writers
spent 10 days in January 1972 establishing a general
bathymetric map of the lake and the nature of the
bottom surface sediments. Preliminary results of this
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