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A sharp boundary in apparent ice thickness was
found to run north-south approximately along
167°15'E. The indicated thickness on the west side
of the boundary was 40-50 m, whereas a few meters
to the east it was 95-120 m. A corresponding
change in surface elevation, which is not readily de-
tectable by eye, occurs across the boundary.

The wide-angle reflection profile, centrally located
between White and Ross Islands, gave a velocity of
182 m/sec. To measure velocities near the surface,
the transmitter and receiver were located 300 m
apart and connected by a cable. No change in travel
time was observed when the antennas were placed on
the snow or at heights of I and 2 in it. When
the antennas were buried at a depth of 2 m, a
velocity of 270 m/sec was obtained.
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made large enough to permit passage of the drill and
the drill-hole casing. The latter is required to con-
tain the drilling fluid in the upper, 65-m-thick layei
of permeable snow.

Between December 4 and 23, the CRREL drill
cut two holes 20.3 cm in diameter and 30 cm apart
to depths of 75 and 35 in 3). The deeper hole
was cased in preparation for subsequent drilling to
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The deep-core drilling program of the Cold
Regions Research and Engineering Laboratory
(CRREL) began at Byrd Station on November 20,
1966, with preparations for installing equipment and
facilities, and it ended for the season on February 18,
1967, after the drill had been put in operation and
successfully tested to a depth of 227 m. This pre-
paratory work was done with the assistance of U.S.
Naval Construction Battalion Unit 201, the Byrd
Station complement of Antarctic Support Activities,
and Air Development Squadron Six.

The main installation consists of an electrohy-
draulic hoist (Fig. 1) with 3,600 m of 1-inch
armored cable and a 21-rn-high aluminum tower
(Fig. 2) with hydraulic cylinder and sheave.

The site selected for the drill hole was in the main
tunnel (M-1), approximately 30 m south of tunnel
L-7. Above this site, two holes were augercd
through the tunnel ceiling and the 6.4-m-thick layer
of snow covering it to permit passage of the ar-
mored cable from the hoist up to the sheave and
then down to the drill hole. One of the holes was

(I'/zo!o b y H. T. Liethi)

Figure 1. Deep-core drilling hoist.
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Figure 2. Seventy- Figure 3. Hole is drilled for casing
foot-/ugh drill tower.	 with CRREL drill.
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greater depths, and the other was reserved for
temporary storage of the assembled drill.

To enable heavy equipment to be moved to the
drilling site, the end of the main tunnel had to be
excavated to form an inclined ramp 120 m long and
12 m deep. A D-8 tractor equipped with a blade
began this work on December 27, 1966, and com-
pleted it on January 6, 1967. During this period,
work had commenced in the tunnel on the construc-
tion of a 2.5- by 10-m workshop, the installation of
the electrical system to provide power for the hoist
and drill, and the installation of plumbing fixtures
and hundreds of meters of pipe. In addition, wooden
foundations were laid on the tunnel floor to support
the hoisting unit and on the snow surface above the
drilling site to support the tower.

During January 8-12, most of the 60 tons of car-
go required for the project was flown from McMur-
do to Byrd. It included the hoisting winch, 3,600 m
of cable, the tower, steel casing, and many drums of
ethylene glycol, which is used to remove the cuttings
from the hole.

From January 10 to 16, construction in the tun-
nel was being completed: The 10-ton winch was
moved into position and the 10-ton cable reel was
installed on it, the workshop was made ready for
use, racks were set up to store 3,000 m of core, the
steel casing was installed in the hole, 85 drums of
ethylene glycol and 24 drums of trichlorethylene
were moved into the tunnel, and the final work on
the plumbing and electrical systems was finished.

The erection of the 21-rn-high tower began on
January 17 and was completed on the 21st. After
the tower had been properly guyed, the hydraulic
cylinder and cable sheave were raised into position
and two ventilation ducts, which extend from the
tunnel ceiling to a height of 1.5 m above the snow
surface, were installed.

By January 28, all preparatory work on the ma-
chinery had been completed and the Electrodrill was
being assembled. Drilling started on February 2 on a
single-shift schedule and continued until February
18, when a depth of 227 m was reached. The opera-
tion was then suspended for the season.

during November 1966. Studies conducted during
December 1966 included further measurements of
snow accumulation and an examination of snow-
crystal nuclei at Byrd Station.

Koettlitz Glacier Tongue

The study conducted last summer was concerned
principally with core analyses and measurements of
ice flow and surface ablation. It was determined that
the lower half of the 60-km-long ice tongue is com-
posed of sea ice varying in thickness from 9 to 15 m
along the centerline. This transformation of a glacial
ice tongue into a sea-ice shelf is accomplished by the
combined processes of seawater freezing onto the
underside of the ice and surface ablation. Ablation
of the order of 0.5 rn/yr was observed in the general
vicinity of the Dailey Islands, and all indications are
that a comparable thickness of ice is accreting an-
nually onto the bottom of the ice tongue. Measure-
ments showed that the ice tongue is moving very
slowly-5-10 rn/yr. At these rates of accretion, ab-
lation, and forward movement, it is estimated that
the bottom ice should reach the surface in less than
50 years and that, as the ice tongue traverses the
final 30 km to the terminus, it should reconstitute
itself at least fiftyfold. This process is also accom-
panied by a progressive increase in the quantity of
surficial debris (which originally was frozen into the
glacier's bottom) towards the terminus.

Cross sections depicting the composition and
structure of this ice tongue and the patterns of sur-
face relief associated with differences in both the
composition of the ice and the concentration of
surficial debris are given in the figure. Whereas the
surface formed by ablation of glacial ice is smooth
and has relatively little relief, that formed by the
ablation of relatively dirt-free sea ice is characteris-
tically blocky or tabular in appearance. As debris
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Investigations begun in November 1963 of the
composition, structure, and mass balance of the
Koettlitz Glacier tongue were substantially completed
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Cross sections of Koetilitz Glacier tongue. Not drawn to
scale.
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