
Bucher was in the field from 4 November 1975 to
8 January 1976.

Most field work this season involved studies of
DVDP holes that were drilled during previous sum-
mers. Data from these studies confirm earlier esti-
mates (Pruss et al., 1974; Decker, 1974; Decker
et al., 1975) for permafrost thicknesses near many
of the sites. These estimates are as follows: 440
to 500 meters near hole 3, 800 to 970 meters near
hold 6, 240 to 310 meters near holes 8 and 10,
about 400 meters near hole 11, and about 360
meters near hole 12. The new data also support
the propositions of Pruss et al. (1974), Decker
(1974), and Decker et al. (1975) that previous field
work yielded reliable estimates for equilibrium geo-
thermal gradients in several of the holes. The best
example is provided by measurements in hole 3 on
Ross Island. Here the first set of measurements on
1 November 1973 and the last log on 31 December
1975 through 3 January 1976 yield least squares
gradients in the 100- to 260-meter depth interval
that agree to within 5 percent. A similar conclu-
sion is implied by data for holes 8, 11, and 12 in
the dry valleys. Calculations based on the first and
last sets of temperature measurements at these
sites yield gradients that do not differ by more than
10 percent for the 30- to 135-meter interval in hole
8, for the 60- to 300-meter interval in hole 11, and
for the 40- to 180-meter interval in hole 12.

Holes 13 and 14 (Don Juan Pond and North
Fork) were logged once during the 1975-1976
season. Because the temperature log obtained for
lower portions of hole 13 is characterized by alter-
nating high and very low gradients, there is good
evidence for circulating groundwaters near this
site (also see Decker et al., 1975). In contrast to
negative gradients in the lower part of hole 14 on
19 January 1975 (Decker et al., 1975), measure-
ments there on 25-26 November 1975 yielded posi-
tive gradients that range from 38° to 54°C per kilo-
meter between 20 meters and the maximum acces-
sible depth of 60 meters. These positive gradients,
in turn, suggest that hole 14 can be used for heat
flow calculations and imply that permafrost could
extend locally to a depth of 350 to 360 meters.

Hole 15, in the western part of McMurdo Sound,
was logged three times in November 1975. On 17
November a temperature of about -1.1'C was
measured in the bottom of the hole at a depth of
184 meters (62 meters subbottom). Although drill-
ing had been stopped for only 6 hours, this meas-
urement was very stable. Other temperature meas-
urements in hole 15 were made shortly after drilling
(-8 hours) on 21 and 22 November. The 21 No-
vember log reached a depth of 184 meters, whereas
the 22 November one did not go below 180 meters
because sediment had flowed up the hole after drill-
ing. Measurements on the latter dates were very

stable and ranged from -1.90C in the waters just
above the sea floor to 0.1°C at a depth of 180 meters
(58 meters subbottom). The temperature was 0.3°C
at 184 meters on 21 November, indicating a tem -
perature change of 1.4°C since the hole-bottom
measurement on 17 November. Although the last
two logs are characterized by high and variable
gradients in lower portions of the hole, we defer
discussion of their possible significance due to a
lack of thermal conductivity data and the possibility
that our measurements do not represent equilib-
rium temperatures.

This research was supported by National Science
Foundation grant opp 72-05804.
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Hydrogeology in the dry valleys

KEROS CARTWRIGHT and HENRY HARRIS
Illinois State Geological Survey

Urbana, Illinois 61801

Hydrogeological studies of the two previous aus-
tral summers were continued during the 1975-1976
field season. With the exception of occasional visits
to Taylor Valley and the Dry Valley Drilling Project
(DVDP) McMurdo Sound site, all of our research
was confined to the western half of Wright Valley.
The field party included Mr. Harris (16 October
1975 to 30 January 1976), David L. Gross (27 Octo-
ber to 3 December 1975), Illinois State Geological
Survey, and Michael Chapman-Smith (3 December
1975 to 30 January 1976), University of Auckland,
New Zealand.

Our project's first month in the field this season
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was devoted to reconnaissance and sampling of un-
consolidated surficial materials at lower elevations
in western Wright Valley. Textural and chemical
characteristics of the samples are being determined.

In Don Juan Basin, water level recorders were
installed both in Don Juan Pond and on DVDP hole
13 (drilled in January 1975). Piezometers emplaced
in October 1974 continued to function, and meas-
urements were taken from them throughout the
season. Two evaporation pans, an aneroid baro-
graph, and a thermograph produced data for the
entire season. Data suitable for compiling a large-
scale topographic and bathymetric map of the basin
and pond were gathered. Water samples for chem-
ical analysis were periodically collected from the
pond and borehole. Samples also were taken from
the Upper Wright Glacier and from a number of
small ponds in the Labyrinth and from other loca-
tions west of Don Juan. Data from the basin now
are sufficient to allow mass and chemical balance
calculations.

The hydrographs reconfirm that Don Juan Pond
is a discharge point in an artesian groundwater
flow system; throughout the season, potentials in
the Don Juan Aquifer were higher than those in the
pond. Superimposed on the expected barometric
response of the aquifer were rapid fluctuations in
water pressure; these fluctuations appear to be due
to an intermittent loading of a confining layer over-
lying the aquifer. This phenomenon is being
studied to determine the source of the loading and
its significance.

Detailed study of flow systems occurring above
frozen ground began in December 1975. A series
of ten groundwater collection devices was installed
along the axis of the South Fork of Wright Valley,
just east of Don Juan, and along the slopes to the
south of Lake Vanda. Water tables were measured
and waters were sampled periodically until the end
of the season. Surficial material was sampled at the
sites and at a number of locations between the sites.
Material samples and moisture samples were also
taken periodically at several other locations where
flow systems were active.

Preliminary observations indicate that ground-
water flow systems in the active layer of permafrost
generally are small and that several such systems
can exist, unconnected, in close proximity. None
of these systems appears to have a measurable ef-
fect on the mass balance of either Don Juan Pond
or Lake Vanda; some small ponds, however, are
entirely fed by such systems. We expect chemical
analyses to indicate that groundwaters currently
are acting to transport salts in some Wright Valley
soils.

This work was partially supported by National
Science Foundation grant oii' 73-05917.

DVDP environmental impact
assessment and monitoring

R. VINCENT HOWARD, BRUCE C. PARKER, and
ROBERT D. RUGO, JR.
Department of Biology

Virginia Polytechnic Institute and State University
Blacksburg, Virginia 24061

Environmental monitoring of the Dry Valley
Drilling Project (DVDP) during October to Decem-
ber 1975 involved periodic visits to hole 15 on
McMurdo Sound to insure that proper environ-
mental constraints were followed. Sediment cores
from this drill site were sampled at McMurdo Sta-
tion to determine possible microbiological activity.
Postaudits of most inland drill sites were conducted
to determine the degree of recovery from previous
DVDP activities. Experiments to obtain baseline data
were carried out to improve monitoring methods.

McMurdo Sound drilling was halted on 20
November 1975 after 37.9-percent methane was
detected from the core sediments and because the
surface ice appeared to be breaking up. Using five
different media, failure to isolate microorganisms
from any level of the core suggests that the meth-
ane was not of recent microbial origin. Thus, the
possibility of the occurrence of hydrocarbons in
McMurdo Sound sedimentary rocks, which was
suggested and given low probability in the DVDP
impact assessment, remains real.

Postaudits of former DVDP drill sites in the dry
valleys disclosed several interesting facts, which
only are summarized in this report:

(1) At such former drill sites as New Harbor,
Lake Vida, and Don Juan Pond, soils contaminated
with DFA (diesel fuel Arctic) or calcium chloride
drilling fluids have begun to show signs of micro-
biological recovery. Calcium chloride-saturated
soils at Lake Fryxell resulted in a major reduction
in population and diversity of the soil microflora.
At other sites, DFA stimulated development of
microorganisms capable of growth on hydro-
carbons.

(2) From Don Juan Pond water, several micro-
organisms not previously reported for this site were
isolated in both fresh and saline media. This sug-
gests either introduction of microorganisms by
DVDP and other associated activities at Don Juan
Pond, or possible natural introduction associated
with fresher water entering the pond.

(3) Such other former sites as Commonwealth
Glacier, North Fork of Wright Valley, and Lake
Chad (Leon) showed little change, probably be-
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