
This work was supported by National Science
Fouhdation grant GV-40436.

References

Angio, E. E., and K. B. Armitage. 1963. A geochemical
St1 idy of lakes Bonney and Vanda, Victoria Land, Ant-
arctica. Journal of Geology, 71(1): 89-95.

Cartwrigh t, Keros, Samuel B. Treves, and Tetsuya Toni.
In press, a. Geology of DVDP 4, Lake Vanda, Wright Val-
le,, Antarctica. DeKalb, Northern Illinois University.
D).y Valley Drilling Project, Bulletin, 3.

Cartwright, Keros, Samuel B. Treves, and Tetsuya Toni.
Irl press, b. Geology of DVDP 5, Don Juan Pond, Wright
Valley, Antarctica. DeKalb, Northern Illinois University.
Dry Valley Drilling Project, Bulletin, 3.

Trees, S. B., and P. R. Kyle. 1973. Geology of DVDP 1 and
2, Hut Point Peninsula, Ross Island, Antarctica. DeKalb,
Northern Illinois University. Dry Valley Drilling Project,
Bulletin, 2: 11-82.

Preliminary temperature measurements
at DVDP holes 3, 4, 6, and 8
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Our field work during the 1973-1974 austral sum-
mer concentrated on temperature measurements at
Dry Valley Drilling Project (DvDP) holes 2 and 3
(McMurdo Station), at hole 4 (Lake Vanda), at hole
6 (Lake Vida), and at hole 8 (New Harbor). The
field work, conducted by Mr. Pruss and Dr. Decker,
wat done between November 1, 1973, and February 5,
1974, under National Science Foundation grant GV-
3717. What follows is a brief summary of pre-
liIT inary results.

Ji-Iole 2 was logged five times to a depth of 130
meers •during the first 11 days of November 1973.
Hcle 3 was logged 51 times between October 31, 1973'
anl February 6, 1974. Although drilling in hole 3
ended at a depth of 381 meters, our maximum depth
Of enetration ranged from 260 to 270 meters due to
ca ing or ice wedging within or near this interval of
th hole. Temperatures in hole 2 range from about
- 6.1° to about —12.9°C. over the 20- to 30-meter
mt rval of the hole. Temperatures in hole 3 range
from about —16.9°C., at a depth of 10 meters, to
about —7.3 0 C., at 270 meters. Temperature profiles
in both holes are consistent with two distinctly dif-
fe ent thermal gradients at depth: (1) a 30° to 33°C.

per kilometer gradient between 40 and 180 meters;
(2) an average gradient of about 42°C. per kilometer
between 180 and 270 meters. If the average gradient
between 180 and 270 meters is also a measure of the
average gradient in the units below, permafrost
could extend to a depth of about 440 meters beneath
the collar elevation of these holes. If, however, the
average gradient in the units below 270 meters is
similar to that observed between 40 and 180 meters,
then permafrost could extend to a depth approaching
500 meters. Future combined studies of thermal con-
ductivity and heat flow may allow the depth of
permafrost to be predicted to within ±20 meters.

From field and theoretical studies, Jaeger (1961)
strongly suggests that reliable (±5 percent) geo-
thermal gradients can be measured in the central por-
tions of a diamond-cored hole that has been tempo-
rarily or permanently abandoned for periods of 1 to
7 days. Although hole 3 first was logged 12 days after
drilling ended, our measurements in this hole tend to
support Jaeger's conclusions. For example, all of our
temperature-depth profiles at hole 3 exhibit remark-
ably similar geometry with the first (November 1,
1973) and last (February 5, 1974) sets of tempera-
ture measurements yielding least-squares gradients in
the 90- to 260-meter portion of the hole that differ by
less than 3 percent (35 versus 36.3°C. per kilometer).
Similar calculations based on shorter depth ranges
and other measurements at hole 3 over the same
period of time yield least-square gradients that agree
to within 4-8 percent. There also is good agreement
between the average gradients (31.8° and 30.1°C.
per kilometer) in the 40- to 130-meter intervals of
holes 3 and 2, although hole 2 was logged first about
50 days after it was cleaned to a depth of about 135
meters. It should be noted that some rotary drilling
was done above 80 meters in hole 3, and that large
amounts of circulation were lost during drilling. It is
possible, therefore, that the disturbances related to
drilling are not related to heat conduction alone and
that our speculations concerning the equilibrium
thermal gradients may have to be confirmed or
negated by additional temperature measurements dur-
ing the 1974-1975 field season.

Hole 4 was logged once before the stabilizer casing
was removed from the hole. Measured temperatures
at points in the lake (10 to 60 meters) range from
5.1° to 22.1°C.; temperatures in the sediments and
other units below (70 to 85 meters) range from 22.1°
to 24°C. The temperatures recorded within the lake
agree with previously published measurements by Wil-
son and Wellman (1962). Our data are consistent also
with their suggestion that strong convection occurs in
the lake between 17 and 38 meters; in particular,
the recent measurements at 20, 30, and 40 meters
range from 7.8° to 8.1°C. and determine a nearly
isothermal profile. Additional evidence for convection
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in this portion of the lake is that all of our measure-
ments in the 20- to 40-meter interval were charac-
terized by large-amplitude oscillations similar to those
frequently observed during measurements in convect-
ing drill holes or boreholes that contain circulating
waters (Decker, 1969).

This hole also penetrated about 17 meters of the
units beneath the lake. Although our data at points
nearest the water-sediment interface agree with earlier
suggestions that a negative gradient may exist in the
units immediately below (about .6 meter) the lake
bottom (Wilson and Wellman, 1962), the tempera-
tures measured over the 75- to 85-meter depth range
determine variable and positive gradients. The pres-
ence of a non-uniform and positive gradient at these
depths, in turn, could mean that some heat is being
conducted into the lake. It also could mean that a
transient thermal regime exists at shallow depths in
the sediments. Fortunately, researchers associated with
the N.Z. Antarctic Research Program installed
thermocouples in this hole before the site was aban-
doned. Their temperature measurements in the future
could resolve these questions.

Drilling in the Lake Vida hole ended at a depth of
307 meters on December 20, 1973. Before the drill site
was abandoned, the hole was cased with 3.18-centi-
meter (inside diameter) black iron pipe filled with
"clean" diesel fuel that had been stored for an
unknown period of time at Marble Point. Tempera-
ture logging of the hole started on December 24 and
continued as time and logistics support permitted
until February 2, 1974; as a result, 12 temperature-
depth profiles were obtained. All of the profiles gen-
erally are consistent with a lack of thermal equili-
brium, with most recent measurements of temperature
(ranging from about —25°C., at a depth of 10
meters, to about —16°C., at 305 meters). Based on
these data and on the assumption that a rather uni-
form observed gradient in the 100- to 190-meter por-
tion of the hole also is representative of that in the
units at depth (>305 meters), permafrost could
extend to a depth of 800 meters in the vicinity of
this hole.

Hole 8 was logged three times between January 25
and February 3, 1974; when the first log was made,
about 5 days had elapsed since all phases of drilling
and casing were completed. Although BQ-sized casing
has been installed in the hole to about 159 meters, an
obstruction or backfill prevented access for tempera-
ture measurements below 136 (?) meters.

Although the hole was obviously out of equilibrium
at the times of logging, all of the profiles are con-
sistent with high and variable gradients (50 0 to 80°C.
per kilometer) between 30 and 135 meters. Briefly,
measured temperatures ranged from —16.4°C., at a
depth of 10 meters, to —8.7°C., at 135 meters. Con-

sidered together, these data suggest that permfrost
could be 250- to 300-meters thick near this drill site.
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Dry valley lake sediments: a record of
Cenozoic climatic events
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The Antarctic Research Unit, University of Wai-
kato, has a continuing program to study antacctic
lakes, particularly with regard to past climatic records
contained in their chemistry and in their sediment

The major part of our 1973-1974 austral summer
program was to study the bathymetry and sediments
of both lobes of Lake Bonney, Taylor Valley. Lake
Bonney is of considerable interest because the east lobe
contains a record of past climates of this antafctic
region. The west lobe, on the other hand, is fed by
Taylor Glacier whose catchment is very closely tied
to the level of the polar plateau. The west lobe culd
only dry up at periods when the polar plateau was
low. A corer was designed and built (figure) t be
capable of coring to at least 3 meters in soft sedinient
in depths of water up to 100 meters. After an e4en-
sive bathymetric survey of the lake, several cores 'ere
taken from both lobes. The corer worked so well that
it later was moved to Lake Vanda and several 2-mter
cores were recovered with excellent stratigraphy. T"his
should complement the work of the Dry Valley Drill-
ing Project since its drill rig was not able to recover
the upper 15 meters of core in an undisturbed coidi-
tion.	 I

During the course of our program, many cal ite,
aragonite, and gypsum layers were recovered; 4iese
are in the process of being uranium dated and stu4lied
for isotopic composition. They should yield inforna-
tion on past climate change as well as informatior on
the polar plateau level in past times.
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