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During the austral summer of 1962-1963, photo-

graphic markers were placed about three
kilometers (two miles) apart between Byrd Station
and Mt. Chapman (83°34'S. 105°55'W.). These
markers were placed to study the surface move-
ment of the ice sheet by means of aerial strip
photography and independent geodetic control. The
necessary ground control and photography were
performed, and the positions of the markers were
obtained by aerial triangulation. In addition, ac-
cumulation at seven photogrammetric control ar-
rays was determined from stratigraphic studies in
shallow pits, and 163 accumulation markers were
set out.
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The positions of the photographic markers were
to be redetermined this year. In preparation for
the aerial photography, a three-man party was in
the field during November and December 1965.
The party was equipped with a Sno-Cat, a motor
toboggan, and two Maudheim sledges. On Novem -
ber 14, they were flown in an LC- l3OF from Mc-
Murdo Station to the vicinity of Mt. Chapman and
completed the traverse to Byrd Station in one month.

The party carried out the required ground con-
trol for the new aerial triangulation and measured
accumulation at the markers which had been set out
three years before. Some rearrangements of the pho-
tographic markers in the control arrays were made,
and all the markers were raised above the new snow
surface, so that they will be available for future ob-
servations.

Ground control consisted of the determination of
the relative azimuths and lengths of base lines, and
the determination of elevation differences in seven
control arrays. Azimuth was carried from array to
array by theodolite, base line lengths were mea-
sured by Tellurometer, and elevation differences in
the arrays were determined by reciprocal vertical
angle measurements. Unfortunately, because of bad
weather, the photography for this project could not
be taken so that new positions of the markers can-
not be determined.

Accumulation, determined from the stake mea-
surements, averaged 16.1 gm. cm.- 2 yr.- 1 for the
first 300 kilometers (190 miles) from Byrd Station
and 21.3 gm. em.- 2 yr.- 1 for the remaining 60 kilo-
meters (40 miles). Ranges of accumulation in six
networks of 10 to 15 stakes, each covering a 100-
by 300-meter (330- by 1,000-foot) area, were
relatively small. Comparison of the above with the
accumulation figures from the stratigraphic studies
indicated that the latter underestimated the ac-
cumulation by 4 to 28 percent.

Measurement of Common Lead in
Antarctic Snow
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The field activities in this project took place be-

tween November 13, 1965, and February 18, 1966.
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They consisted of digging a deep, inclined shaft at
Byrd Station and a shallow, inclined shaft at a lo-
cation 200 kilometers (125 miles) northeast of
Byrd Station; collecting snow samples from the
shafts; melting and bottling the snow samples; and
collecting ice from two glaciers near McMurdo
Station.

In November, a Jamesway was assembled as a
combined laboratory and machine shop, a warming
hut was built, a power transmission line laid, a
transformer distribution system installed, and a
winch set up at the deep shaft site located two
thirds of a mile north-northeast of Byrd Station. A
shaft, approximately 90 meters (295 feet) long,
was dug at an incline of 30° from the horizontal.
The shaft was 2.1 meters (7 feet) wide and 2.4
meters (8 feet) high in cross section. The bottom
of this shaft reached snow layers deposited about
1750 A.D. Excavations were completed about Jan-
uary 15, 1966.

During the period from January 10 to January
23, a sled traverse was made 200 kilometers (125
miles) to the northeast of Byrd Station to 78°52'S.
111° 19'W. It was believed that snow in this area
had not been significantly contaminated during the
last 10 years by local vehicular traffic in the vicinity
of Byrd. A shaft 30 meters (100 feet) long and in-
dined. 30 from the horizontal, was dug. The bot-
tom of this shaft reached snow layers deposited about
1950 A.D.

Samples of snow were collected from the surface
and at various depths in the shaft. On the return trip
to Byrd Station, other surface samples were col-
lected.

From January 25 to February 12, 1966, ten
snow samples were removed from different levels
of the inclined shaft at Byrd Station. Each sample
consisted of 450 liters (120 gallons) of snow. At
each level a platform was constructed, and a shallow
side adit was driven into the wall, using dry, clean
chain saws. Care was taken to prevent contamina-
tion of the snow in the adit. The working crew
donned plastic suits and gloves and, using stain-
less steel tools that had been cleaned in nitric
acid, adzed the working face back another 15 centi-
meters (0.5 foot), drilled holes, sawed ice blocks
out between the holes, and wedged the blocks
loose. Four large plastic drums were brought down,
unsealed, and filled with ice blocks using large
steel tongs. The drums were resealed and taken
to the laboratory, where the blocks were melted
without breaking the seals. The meltwater was si-
phoned into large plastic bottles, the seals of which

were broken momentarily for this operation. The
bottles were resealed and boxed for shipment back
to the United States. Seven other samples, collected
on the sled traverse and from the shallow shaft,
were melted and aliquoted.

Chemical analyses of these samples for lead and
other elements may provide information concern-
ing the sequence of the progressive contamination
of the atmosphere by industrialized societies.

During the period February 16 to February 21,
1966, the Meserve Glacier and Erebus Glacier
Tongue were visited. The ice samples collected
were melted and bottled at McMurdo Station. These
were the oldest samples collected and should pro-
vide material least contaminated by the industrial
activities of man.
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During the austral summer of 1965-1966, a
number of glaciological projects were carried out
in Antarctica by personnel from the Cold Regions
Research and Engineering Laboratory. Further
studies of the thermal and compositional structure
of the Kocttlitz Glacier tongue were made, and
two lines of aluminum poles were emplaced for
measuring both the movement and surface ablation
of the ice tongue in the general vicinity of the
Dailey Islands. Thin-section analyses of the gran-
ular and crystalline structure of snow and urn to a
depth of 30 meters (100 feet) were done at
Eights Station. Two accumulation stake lines at
Byrd Station were remeasured. Isotope sampling of
snow at two control pits, dug beside two four-year-
old accumulation markers, were made, and tem-
perature and deformation in the deep drill hole at
old Byrd Station were remeasured. Electrical con-
ductivity of firn from various depths at Eights,
Byrd, and South Pole Stations, and of samples of
freshly precipitated snow at McMurdo Sound, was
measured.

The field party spent approximately 15 weeks in
Antarctica. A total of 12 weeks was devoted to
field work and laboratory studies in McMurdo
Sound. Three to four days each were spent at
Eights Station and the South Pole, and the remain-
ing two weeks were devoted to studies at Byrd
Station.
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