
from -4 to -3 for their photoelectric data measured in
the stratosphere between 16 and 22 kilometers at lati-
tude 34°S after the eruption of Fuego (14°13'N/91°W)
in October 1974. Note that the slopes are lowest when
the concentrations are highest in the South Pole core
(figure 2).

On the basis of all the data (Mosley-Thompson and
Thompson, 1979), it appears that the South Pole snow
strata are recording the fluctuations in the concentration
of nonsoluble particles in the atmosphere, not only over
the southern hemisphere but over the entire globe.
Thus, microparticle data from deep ice cores will pro-
vide valuable information about the global particulate
mass over many millennia.

This work has been supported by National Science
Foundation grant DPP 76-07745.
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Stable isotope and radio echo
sounding investigations of Taylor

Glacier, Victoria Land

D. J . DREWRY

Scott Polar Research Institute
Cambridge University
Cambridge, England

During January 1978 and January 1979, samples of
ice and snow for stable isotope analyses were collected
from Taylor and neighboring glaciers in southern Vic-
toria Land in order to evaluate and test ideas concerning
ice provenance and glacial geologic history of the
McMurdo Sound region.

As a result of detailed radio echo sounding (REs) in
Victoria Land during 1974-75 (part of the International
Antarctic Glaciological Project [IAGPI study of past and
present dynamics of the East Antarctic Ice Sheet), an ice
dome and ridge system was identified inland of Taylor
Glacier (Drewry, in press). This ice divide separates the
main drainage of the ice sheet into Mulock Glacier to
the south and Mawson Glacier to the north. Smaller,
intervening glaciers (Skelton, Ferrar, Taylor, Wright
Upper, Victoria Upper, Mackay, etc.) are supplied only
by local ice originating within a few tens of kilometers
of the Transantarctic Mountains.

This conclusion has important implications for glacial
chronology of Victoria Land. Although advances and
retreats of these minor glaciers have been considered to
reflect fluctuations of the East Antarctic Ice Sheet (Den-
ton, Armstrong, and Stuiver, 1971; Hendy et al. 1979),
it would now appear that only very large-scale ice sheet
events (that is, several hundred meters of thickening)
would be of sufficient magnitude to reverse or modify

local slopes and allow penetration of additional ice into
the mountains, and thus be mimicked by movement of
terminus of Taylor and other glaciers. The RES data,
therefore, suggest that the minor glaciers are nourished
principally by local ice, have glaciological regimes con-
trolled by nearby mountain climatic effects, and thus are
insensitive gages of small- to medium-scale fluctuations
of the East Antarctic Ice Sheet.

The objectives of our 1978-79 project were to deter-
mine the contemporary isotopic composition of snow in
the catchment area of Taylor Glacier; the isotopic values
for old ice at the Taylor Glacier snout; and the regional
relationship between mean b values and elevation and
mean annual surface temperature. (Sample locations are
shown in figure 1.)

Our samples in 1978 consisted of six 1-meter-long ice
cores (obtained using a Sipre corer) taken horizontally
from the lowermost 1.5 meters of the Taylor Glacier
snout at a 25-centimeter vertical spacing. Three other
ice cores were taken in a similar manner from Wright
Lower Glacier. All of these samples were analysed by L.
Merlivat of the Centre d'Etudes Nucléaires de Saclay
(Gi f-su r- Yvette, France) by arrangement with C. Lorius
of the Laboratoire de Glaciologie (Grenoble, France).

In 1979, we undertook a more ambitious program,
including a radio echo sounding profile flown down the
centerline of Taylor Glacier from the ice dome to Lake
Bonney and further collection of samples for stable iso-
tope analysis.

A 4-meter vertical snow core was obtained close to the
summit of the dome inland of Taylor Glacier. The mean
annual accumulation in this vicinity is about 140 kilo-
grams meter-' (Crary, 1963), so that the core should
average about 12 years' precipitation = 437 kil-
ograms meter-'). A pit 1.5 meters deep was excavated
on Wilson Piedmont Glacier near the source of ice sam-
pled in 1978. Estimating eight annual layers gave an
approximate accumulation rate for this locality of 70
kilograms meter -2 year'. However, it is possible that,
judging from Chin's results (unpublished), which were

93



Location of samples for stable isotope analysis, southern
Victoria Land. Surface contours of the ice sheet (in hundreds
of meters) Inland of the exposed mountains (shaded) are
from radio echo sounding (Drewry, in press). Key: E = sam-
ples obtained January 1978; 0 = samples obtained January
1979; A = samples donated by E. Zeller; C> = Victoria Land

traverse stations 71 and 72.

obtained 5-10 kilometers farther south, some years may
be absent.

Additional samples were collected from Taylor Gla-
cier. Basal ice exposed in the ice cliffs of Pearse Valley
was cored and a 0.6-meter vertical core was taken from
blue ice on the glacier surface opposite Solitary Rocks.
Other material was gathered on adjacent glaciers (Hobbs
and Blue glaciers), and several ice samples were donated
by E. Zeller and T. J. Hughes. The 1979 material is

being analysed by L. Merlivat and A. Bath (Institute of
Hydrology, Wallingford, England).

The 1978 6D values from Taylor Glacier Snout range
between —327 parts per thousand and —341 parts per
thousand, with a mean value of —332 parts per thou-
sand. The corresponding mean 6180 value is —41.9 parts
per thousand. These values are isotopically much heav-
ier than those for ice from central East Antarctica (say,
—45 to —55 parts per thousand) and suggest an origin
at lower elevations and higher temperatures. They are
quite comparable with independent oxygen isotopic de-
terminations (-41 to —44 parts per thousand) on water
issuing from the Taylor Glacier snout by I. Hendy (pers.
comm.), and both sets of measurements corroborate the
concept of a local ice source within about 125 kilometers
of the coast.

If Taylor Glacier is in approximate steady state and
climatic perturbation has been small during the cycle
time of the glacier (about 3-4 thousand years), the above
determinations should correspond to those obtained on
surface snow in the dome accumulation area. This has
been confirmed by results of the 1979 season with values
of —43 parts per thousand (6180) and —346 parts pet
thousand (6D). It will also be possible to check the actual
measurements against minimum 6-values predicted from
the elevation and temperature considerations of Dans-
gaard, Johnsen, Clausen, and Gunderstrup (1973).

The fieldwork for the Taylor Glacier studies was ac-
complished by two separate field parties. The 197
party consisted of D. J . Drewry, E. Jankowski, and
R. H. N. Steed, and the 1979 party consisted of D.J
Drewry, D. T. Meldrum, and D. J. Perkins.

The author thanks the National Science Foundatior
for logistic support of this work, the helicopter and Her-
cules crews of vxE-6 for assistance in the field program
Larry Hulberg (Eklund Biolab manager DF-79) for pro.
vision of facilities and assistance, and L. Merlivat, C. Lor.
ius, and A. Bath for undertaking the isotope analyses
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