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On February 1, 1969, the Electrodrill became
stuck at a depth of 2,100 m (6,930 ft) during an
attempt to reopen the drill hole and obtain samples
of the sub-ice material. Another attempt was made
during the 1969-1970 season to either recover the
drill or cut the armored cable attached to it so that
the hole could be cleared for other drill-hole measurement and sampling projects.
A winch with logging cable suitable for future
drill-hole measurements and the attempted recovery of the Electrodrill was installed at the drill
hole during the period November 14—December 7,
1969. The recovery tool, equipped with a J . C. Kinley Co. explosive wire-line cutter, was lowered into
the hole on December 8. The attempt to recover
the drill was not successful, and the 1-inch dia.
armored cable attached to the drill was cut 1,545 m
(5,067 ft) beneath the top of the casing on December 11. The hole was surveyed to a depth of 1,554 m
(5,100 ft) beneath the surface; no significant
changes from the February 1968 survey were noted.
Features significant to future users of the winch
and logging cable are described below.
The reel contains 2,450 m (8,000 ft) of 7-conductor armored cable, Vector 7-46NT, drawing No.
A-4000. Connections to the cable at the winch are
made through a 5-conductor flat slip ring assembly.
There are binding post connections on the nonrotating brush assembly for three of the rings. An Amphenol male connector (#97-3102A-22-5P) is required for the remaining two rings.
The down-hole end of the armored cable is terminated in a 2-inch dia. steel shell (Fig. 1) attached
to the cable armor by potting with Cerrobend 158
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alloy. Down-hole devices can be attached to the
shell by means of a Y8 -inch dia. pin or bolt. The reel
is powered through a double-reduction chain drive
by a hydraulic unit, which in turn is driven
by a 5-hp, 220/440V AC, 3-phase electric motor.
The winch has a maximum torque capacity at the
reel of 5490 N-m (48,600 in/lb), which is ample for
a payload of 454 kg (1,000 lb) in addition to the
cable weight. Hoisting rate is variable from 0 to approximately 6.1 rn/mm (20 ft/mm). Two additional
hydraulic ports with a control are available for an
auxiliary hydraulic unit if desired. The delivery of
DTE-23 hydraulic oil is 15.1 1/mm (4 gpm) at a
maximum pressure of 84.5 kg/cm 2 (1,200 psi).

Glaciological Studies in Antarctica
ANTHONY J . Gow

U.S. Army Cold Regions Research
and Engineering Laboratory

A final survey was made in the 1969-1970 season
of the ice-movement markers on the Koettlitz Glacier
tongue in the vicinity of the Dailey Islands. Although only two of the original nine markers were
recovered, the measurements confirmed the results
of earlier surveys that the ice is moving very slowly,
of the order 5-10 m/yr.
An examination was made of the contact area between the glacial ice of the Koettlitz Glacier tongue
and the sea ice that forms on the bottom of the
tongue and ultimately replaces it. This transformation occurs about 26 km from the ice front. Because
of discrete differences in the physical properties and
structures of the two types of ice, the contact between the two could be traced over a considerable
area of the ice surface. In effect, the contact should
faithfully record the topography of the bottom of
the glacier prior to sea-ice accretion. This bottom
topography was found everywhere to be of a gently
undulating nature. Corings of the contact were made
at three separate locations. The salinity variations,
isotopic composition, and petrographic structure of
these cores will be analyzed in order to document the
contact relations.
Approximately 300 crystals of freshly precipitated
"diamond dust" were collected on electron microscope grids at the South Pole. These grids are now
being examined by Dr. Motoi Kumai of CRREL,
using electron microscope and electron diffraction
techniques to determine the size, distribution, and
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composition of the freezing and condensation nuclei
in crystals formed at very low temperatures.
Measurements along two 10-km long lines of
snow stakes at Byrd Station show that in 8 years, the
average annual accumulation along the "east-west"
line was 12.3 cm and along the. "north-south" line
11.5 cm of water equivalent.
Twenty samples of firn were collected between the
surface and 40 m depth at Byrd Station and returned to CRREL, where aniline-impregnated sections will be prepared in order to investigate the pore
structure of the firn and patterns of c-axis orientation of the crystals.

Figure 1. Three-dimensional diagram of terminus of Peleus Glacier* showing lobate outcrop pattern truncated by frontal ice
cliff, the right-hand portion of which reveals highly deformed ice
strata.
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The glaciers of Antarctica differ in a number of
significant respects from their counterparts in more
temperate regions of the world. The contrast is especially outstanding for the localized alpine glaciers
present in generally ice-free areas, particularly those
of southern Victoria Land. There also is clear evidence that these glaciers, as they exist now, are not
representative in detail of conditions prevalent at
certain other times during the glacial history of this
region.
The widespread occurrence of large cirques, glacially excavated bedrock depressions, and ice-scoured
valleys attests to vigorous glacial erosion, yet the almost total absence of debris in present glaciers indicates that little erosion is now taking place. Terminal
and recessional moraines, albeit small ones, mark
stillstand positions during ice-front fluctuations at
many localities, but most debris accumulations now
present along glacier margins are thin lag concentrations on an ice apron at the base of the frontal ice
scarp. The few true moraines encountered appear to
be older forms over-ridden by more recent ice advances. Beneath glacier margins, wherever direct observation is possible, the ice is resting on an irregular
bedrock surface, in some places bearing cavernous
weathering features, or on coarse, angular debris in
sharp contrast to the smoothed, striated surfaces and
rounded fragments present at depth in the few exposed sections of unconsolidated materials. These
and other lines of evidence suggest that antarctic
glaciers which are now of the cold or polar type
have at times in the past been at the pressure melting
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Figure 2. Generalized representation of ice stratigraphy exposed along the side of the lower part of
West Twin Glacier.*

point, i.e., of the warm or temperate type. The
warming could have occurred during interstadial or
interglacial climatic intervals, perhaps of worldwide
synchroneity.
A major effort in the 1969-1970 season was to
study the stratigraphy and structure of selected alpine glaciers in relation to present and past regimens. Previous rotational sliding is clearly demonstrated in several stagnant cirque glaciers by steep
up-glacier dips of ice strata at the surface in the
terminal area. Sandy Glacier and Nextdoor Glacier,*
located near the junction of Bull Pass with Wright
Valley, have apparently downwasted without concomitant retreat of the ice front by dry calving. Outcrop bands of individual ice layers parallel the ice
front throughout the lower half of each glacier
tongue. In contrast, lobate outcrop bands on the
surface of nearby Peleus Glacier* are truncated by
the terminal ice cliff (Fig. 1), a relationship indicative of major retreat by dry calving.
East and West Twin Glaciers,* located near the
head of Pearse Valley, cascade down the steep valley
wall from névés near the crest of the Asgard Range.
As exposed along the lateral ice cliffs, the strata of
the lower, nearby horizontal parts of these glaciers
are parallel in the basal portions, but flare upward
at higher levels (Fig. 2). Exposures along the side
of East Twin Glacier* on the valley-wall scarp show
deformation of the strata into intricate drag folds,
some with nearly horizontal axes. Other glaciers, including Taylor, Garwood, and Peleus,* show similar
* Unofficial names.
ANTARCTIC JOURNAL

