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Temperature at three sites near the south margin of ice stream B.
The remote site is near the inner edge of the chaotically crevassed
portion of the margin; the pad site is about 1,800 m nearer the
center of the ice stream, and the intermediate site is approximately
halfway between the other two.

ter for the disturbance caused by drilling. The successful recov-
ery of dataloggers left at the sites would improve the accuracy.

There are two striking preliminary results. First, the near-
surface drops as the margin is approached (see figure). This
very large effect, one apparently not observed before, is prob-
ably due to the ponding of cold air in crevasses. Second, at
greater depths, the intermediate site is the warmest of the
three, indicating that there is not a simple relationship
between deep temperature and proximity to the margin. This
is a surprising result for which at least two hypotheses may be
entertained: a complex history of the ice (perhaps related to
different paths through upstream crevasse patterns) or even
erratic migration of the position of the boundary of the ice
stream.

In 1993-1994, we hope to extend this transverse profile of
holes all the way through the margin.

We are grateful for the support of the personnel from
many different institutions who contributed to the field oper-
ations. Financial support was from National Science Founda-
tion grant OPP 91-22783.
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Glacier geophysical studies at Taylor Dome: Year three
D.L. MORSE and E.D. WADDINGTON, Geophysics Program, University of Washington, Seattle, Washington 98195

T
aylor Dome (77050'S 159°00'E) is the site of an ongoing ice
core/paleoclimate project. The 1992-1993 austral sum-

mer was this project's third consecutive field season. Previous
work has been reported earlier (Grootes et al. 1991; Wadding-
ton et al. 1991, 1993; Grootes and Steig 1992; Morse and
Waddington 1992). The primary goal of the previous seasons
was the identification of an optimal site from which to extract
an ice core. Site determination is based both on ice dynamics
and depositional environment considerations (Waddington et
al. 1993). Logistical constraints required the drilling opera-
tion, once scheduled for the 1992-1993 season, to be post-
poned until 1993-1994. The main activities of the 1992-1993
season included surveys by ground-based optical methods,
surveys using satellite receivers, radio-echo sounding of
bedrock topography, and depositional environment charac-
terization.

The six field team members for the 1992-1993 season
were Edwin Waddington, David Morse, Mike Balise, Peter
Balise, Phil Trowbridge, and Matt Duvall. Team members and

equipment were transported to Taylor Dome by LC-130; a
remote camp near Mount DeWitt (77 0 15'S 159°50'E) was sup-
ported by helicopter. We arrived at the field site on 10 Decem-
ber 1992 and returned to McMurdo Station on 20 January
1993.

The key element of the ice dynamics part of this program
is the emplacement and survey of a network of marker poles
by which to determine ice surface topography, motion, and
strain. We have successively increased the density of this net-
work to zero in on the final drilling location (figure 1). In this
third season, we placed a grid of markers over a 2.5 kilometers
(km) by 2.5 km area around the site determined to be the
optimal drilling location (figures 1 and 2). These poles are
spaced at 500-600 meters (m), a distance approximately equal
to the local minimum ice thickness. Beyond this region, the
grid was extended 10 km downstream of the core site using
1,200-m spacing. Additionally, poles were emplaced to cover
the region upstream of the star at the entrance to Taylor Glac-
ier in figure 1, where a 100-m ice core was drilled during the
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1991-1992 season (see Morse and Waddington 1992). The rel-
ative positions of these markers were surveyed using theodo-
lite and electronic distance measurement.

The positions of key locations within the strain net were
surveyed with Magnavox 1502 Geoceivers utilizing the Transit
satellite system. We conducted this survey using a base sta-
tion and roving unit technique which required simultaneous
operation of at least three such units. The base units were
located at an unnamed nunatak near Mount DeWitt and at
the satellite tracking facility at McMurdo Station, respectively.

The position of the roving unit will be determined to subme-
ter precision in perpendicular horizontal directions relative to
the fixed units. The survey reoccupied sites whose positions
were similarly measured during the 1990-1991 field season;
differences in position since this first survey will provide
absolute ice velocities.

We determine the ice thickness by radio-echo sounding
of the ice-bedrock interface using a surface-based,
monopulse radar unit. Ice thickness, and hence bed topogra-
phy, is measured in continuous profiles along lines connect-
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Figure 1. Base map showing the strain network and its location relative to Taylor Glacier and nearby
geographic features.
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Figure 2. An enlarged view of the central portion of the strain network. Dots show the location of survey
markers, dashed lines show paths of radar profiles, the circle is the site of deep drilling in 1993-1994
season, and the star is the site of an AWS.
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ing the strain network markers (figure 2). During the
1992-1993 field season, we continued the program of bedrock
topography mapping of our earlier seasons. With the addi-
tional profiles collected among the new survey markers, we
now have sufficient coverage to determine bed geometry for
flow modeling.

We continued our observations directed at understand -
ing the regional depositional characteristics and, in particu-
lar, their spatial variability. Data from two existing automatic
weather stations (AWS) were retrieved, and a third AWS was
installed at the entrance to Taylor Valley (figure 1). Several
snowpits were dug and sampled for oxygen isotopes and
physical properties. We measured near-surface air pressure
and firn temperature variations to help assess the impact of
wind ventilation on the time series of aerosols, isotopes, and
volatile chemical species preserved in the firn. We continued
to monitor the accumulation rate by observing the burial
rates of marker boards and survey poles. In addition, three 10-
meter firn cores were hand augered and sampled to detect the
depths of atmospheric nuclear test fallout products
(1955-1964 approximately).

We thank the University of Texas satellite-tracking staff at
McMurdo for their assistance with the Geoceiver survey. This
work is supported by National Science Foundation grant OPP
89-15924.
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Profile of oxygen isotope compositions of ice in the
Lewis Cliff ice tongue, Transantarctic Mountains

GUNTER FAuRE, ERIK H. HAGEN, KENNETH S. JOHNSON, and DAVID BUCHANAN, Department of Geological
Sciences and Byrd Polar Research Center, Ohio State University, Columbus, Ohio 43210

D
uring the 1990-1991 field season, ice samples were col-
lected along a set of surveyed lines on the Lewis Cliff ice

tongue adjacent to Mount Achernar located at 84012'S
160°56'E in the Transantarctic Mountains. A map of the sur-
veyed lines was published by Faure, Buchanan, and Schutt
(1991) in connection with a study of the annual ablation rates
of the ice tongue. The occurrence of meteorite specimens on
the Lewis Cliff ice tongue was recently described by Cassidy et
al. (1992), whereas Faure, Mensing, and Johnson (1992a)
determined the lithologic composition of till in the large ice-
cored moraine located north of the ice tongue.

The isotope compositions of oxygen in ice collected
along a line across the northern (lower) part of the Lewis Cliff
are displayed in the figure. The isotope compositions of oxy-
gen are expressed as the delta oxygen-18 (8 180) parameter
relative to standard mean ocean water (abbreviated SMOW)
(Faure 1986). The values of this parameter vary widely from
-43.1 to -58.7 per mill (%o) and indicate severe depletion of
the ice in oxygen-18. In general, values less than -50%o imply
very cold climatic conditions at the time of formation of the
ice. Such conditions existed along the central ice divide of
East Antarctica during periods of glaciation in the Northern
Hemisphere but have not been encountered previously in ice
that is presently exposed along the Transantarctic Mountains.

For example, the most oxygen- 18-depleted ice at the Reckling
Moraine (76°15'S 158 040'E) on the east antarctic ice sheet
adjacent to southern Victoria Land has a 8180 value of only
-51.2% (Faure et al. 1992b). The extreme 180 depletion of
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Variation of the oxygen isotope composition of ice in the northern
(lower) part of the Lewis Cliff ice tongue. The measurements were
made by Krueger Enterprises, Cambridge, Massachusetts.
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