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During the 1967-1968 season, eight engineers from
the U.S. Geological Survey were assigned to Antarc-
tica to establish control for topographic mapping,
remeasure the Byrd Station ice-strain network, and
contribute to other USARP programs.

For the eighth consecutive season, a Survey map-
ping specialist was assigned to Antarctica to provide
visual navigational assistance to Air Development
Squadron Six (VX-6) during photographic missions
and to inspect all developed photographs to ensure
that they met mapping specifications.

A four-man party working in Marie Byrd Land
completed a total of 1,230 km (850 mi) of traverse
by means of electronic distance-measuring instru-
ments. The helicopter-supported survey was tied to
last season's control network at stations located on
Poindexter Peak and Holmes Bluff (northeast of the
Ames Range) and extended eastward approximately
650 km (400 mi) to 1100 W. in the vicinity of Mount
Murphy. In conjunction with this work, two stellar
astronomical stations were established—one approx-
imately 16 km (10 mi) southeast of Mount Andrus,
in the Ames Range, and the other about midway
between Toney Mountain and the Kohler Range. A:
combination stellar and solar astronomic position was
established on the north side of Carney Island. This
work furnished control for approximately 130,000
km 2 (50,000 mi 2 ) of topographic mapping.

Another four-man party remeasured the 163-km
(10 1-mi) ice-strain network northeast of Byrd
Station for Ohio State University., reobserved astro-
nomically the position of South Pole Station, and
remeasured the ice-movement stakes on the annual
and fast ice between Hut Point and the Koettlitz
Glacier for the Naval Civil Engineering Laboratory.
In addition, the party determined azimuths for the
geomagnetic tunnels at Byrd and South Pole Stations
for the Coast and Geodetic Survey.

On one flight by a photoconfigured LC-130F
Hercules, VX-6 obtained approximately 414,000 km2
(160,000 mi 2 ) of mapping photography, which repre-
sented 85 percent of the summer's photography re-
quirement. The Geological Survey had planned and
prepared detailed specifications for obtaining map-

ping-quality aerial photography of about 1,039,000
km2 (401,000 mi2 ). It also prepared visual navigation
photo packets for use by VX-6 pilots. However, based
on information developed by Survey in-flight ob-
servers during a reconnaissance flight made early
in November 1967, areas totaling about 594,000 km2
(229,200 mi 2) where eliminated from the program.
These areas are basically featureless and do not
warrant mapping at a scale of 1:250,000.

For the second consecutive year, pictures received
from the Nimbus and ESSA satellites by the Auto-
matic Picture Transmission receiver at McMurdo
Station contributed to the success of the aerial-pho-
tography program. Using these pictures, meteorolo-
gists were able to predict weather more accurately
over distant areas than had been possible previously.
This weather information made it possible to obtain
the 414,000 km 2 (160,000 mi 2 ) of photography with
a minimum of aircraft flight hours. Because of the
remoteness of the areas covered, the photographic
aircraft had to stop for refueling at either Byrd
or Pole Stations.

Experimental color photography was taken of about
5,000 km2 (2,000 mi 2 ) of the Shackleton Range, and
reconnaissance photography was obtained of about
52 3000 km2 (20,000 mi 2 ) of the Filchner Ice Shelf,
Coats Land, and the Kraul Mountains and Heime-
front Range (Kottas Mountains) in Queen Maud
Land.
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Deep-Core Drilling Program at
Byrd Station (1967-1968)
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The deep-core drilling program at Byrd Station
was begun under the direction of B. L. Hansen of the
Cold Regions Research and Engineering Laboratory
(CRREL) during the 1966-1967 austral summer
with the installation of equipment and the penetration
of 220 m of ice (Ueda and Hansen, 1967). Opera-
tions were resumed on October 23, 1967. The equip-
ment showed no adverse effects of the winter shut-
down period. The only modification made to the drill
was the addition of an inclinometer to measure devia-
tions from the desired vertical course of the drill hole.
Five people were trained to operate the equipment.

Drilling was resumed on November 1, 1967, at the
220-m depth, and a two-shift, 24-hour-per-day sched-
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ule was started on November 3. By the end of Novem-
ber, a depth of 770 m had been attained. The hole
began to deviate from the vertical at 330 m, and at
770 m the inclination was 4.5°. Efforts to correct the
deviation were not successful. The penetration rate
for the month was 18.3 in 	day.

By December 31, the hole depth had been advanced
to 1,400 m, with the inclination reaching 11°. One
gear section of the drill had to be replaced because
of wear, and one drill motor was burned out. Prob-
lems with the winch resulted in a 40-percent reduc-
tion in rated hauling speed. This condition prevailed
for the remainder of the season. Despite the delays,
a penetration rate of 20.3 m per day was achieved
for the month.

The penetration rate increased considerably dur•
ing January, when a higher drilling speed was
achieved; a maximum core length of 6.1 m per run
was cut (Fig. 1). On January 28, at a vertical depth
of 2,160 m, the first cores containing rock were ob-
tained. The following day, a layer of water estimated
to be less than 0.3 m thick was encountered at 2,164
m. Several attempts to recover a core below this depth
were unsuccessful. Damage caused by the freezing of
entrapped water in various drill sections forced the
termination of drilling on February 2.

(Photo by Herbert T. Ueda)

Figure 1. Six-rn ice core from 2,000-rn depth

The overall penetration rate for the season was
slightly more than 20 m per day. Drilling rates varied
from 3.5 to 19.8 cm per minute. Power input was
7.5-9.0 kw with a 225-rpm cutter. Steel and diamond
cutters with 6'/8 -inch (15.6-cm) OD and 4'/2-inch
(11.4-cm) ID blades were employed. Cores averaged
10.8 cm in diameter and were recovered in 3.0- to
6.1-rn lengths. More than 99 percent of the ice drilled
was recovered.

Deviation measurements were made every 15-30 rn.
A maximum inclination from the vertical of 15° was
measured at the bottom. Temperatures in the hole
were recorded after completion of drilling. The mm-
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Figure 2. Depth-temperature profile, Byrd Station drill hole.

imum temperature was —28.85°C. at a depth of 800
m, beyond which the temperature steadily increased
(Fig. 2). Temperatures at the bottom could not be
measured owing to the presence there of heavy slush
resulting from the accumulation of ethylene glycol,
used to dissolve ice chips produced by drilling. Cir-
cumstances did not permit the removal of the slush
this season.

Extrapolating the temperature curve from a depth
of 1,800 m to an estimated pressure melting point of
—1.6°C. at the bottom gives a gradient of 3.25°C.
per 100 m. The average temperature of the ice in this
region is —9.0°C., and the thermal conductivity at
this temperature is 0.00553 cal./sec-cm-°C. (Rat-
cliffe, 1962). The heat flow in this region is calculated
to be 1.8>< 10 cal ./cm 2-sec. Part of this heat flow
may be due to the flow of the ice.

Thermal Drill. CRREL's thermal drill was used to
make holes at five locations during the season. Four
holes, 57-61 m in depth, were drilled within an 8.5
km radius of Byrd Station to aid in the establishment
of an acoustic array for a Stanford Research Institute
experiment. A fifth hole, 335 m deep, was drilled in
the main tunnel, 44 rn south of tunnel L-4, for future
testing of a C 14-dating instrument.
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