for a. Likewise the normal equation
for b is formed by multiplying each
observational equation by the coefficient of b in that equation. The sum
of the resulting equations is the normal equation for b. The two normal
equations thus obtained are simultaneous and their solution gives the most
probable values of a and b. These
equations give b = 0.327, when b is
found, a = -35.26; the equation of
the straight line best fitting the data
of table 1, and representing the relation between the maximum soil temperature at six inches and the dew
point is y = -35.26 + 0.327 (D).
Using this formula, y — a + 6 (D)
for determining the probable minimum for each morning, it was found
that the average error would have
been 2.4°. Though this sort of a result is promising, while not being

too conclusive due to the small number or observations under ideal radiation conditions, it is believed that a
definite linear relationship is indicated, a relationship dependent in
some measure upon soil temperatures.
It is also believed that a relationship
is evident between the two variables
which have been studied so far. However, it is not maintained that these
results are in any sense indicative of
the final answer. Further investigation may reveal three or more variables which would necessitate using
another method of approach, possibly
by the partial correlation method
which would measure the interdependence between three or more sets
of variables. Thus the basic formula
would remain unchanged while further refinements would enhance its
accuracy and value.
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of the expedition,
at 68° 12' S and 67° 02' W, was
located on a low island connected to the mainland of Palmer
Peninsula by a gently sloping, quiescent glacier. Neny and Millerand
islands gave protection from the
broad expanse of Marguerite Bay to
the West. Several miles eastward
the land rose sharply to a 5,500-ft
plateau, backbone of the peninsula
and southward extension of the
Andes. Thus the base site was moderately sheltered from a housing
standpoint but the exposure for wind
instruments was correspondingly nonrepresentative, due to the strong
local effects controlled by the surrounding bold topography. (See
photo.)
HE E A S T B A S E

T

The supply ships of the expedition, U. S. M. S. North Star and
U. S. S. Bear, left the base and
headed for northern waters on March
21, 1940. The lateness of the season
made it imperative that the preservation of personnel take precedence over
science, but the meteorologist was
given an opportunity to start work on
weather equipment while everyone
else began building the houses.
Due to the probability of occasional
hurricane winds at East Base, the
permanent support for wind instruments, thermometer shelter, and precipitation gage was a platform built
of massive timbers, secured by cables
to a rocky hill about 200 feet from
the housing group and 20 feet above
it.
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By March 31, 1940, all recording
instruments were in operation (micro-barograph, thermo-hygrograph,
and register for wind direction and
movement), and routine 6-hourly observations were commenced on the
universal Greenwich schedule. Within
the limits of practicality, a continuous
record was kept of sky and weather
conditions, visibility, and duration of
bright sunshine. The meteorological
office was first established in a small
tent, and was moved in turn from tent
to main building about April 5, and
then to a final location in the science
building on April 15, as the respective houses were completed. Routine
observational work was continued until a few hours before the emergency
evacuation of East Base by airplane,
March 22, 1941.
In expanding the meteorological
program, the measurement of precipitation presented an interesting opportunity. Past expeditions encountered great difficulty in obtaining suitable snowfall records, due to frequent
blizzard conditions, but at East Base
it was hoped to profit by latest results of modern experiments with

NTARCTIC SERVICE,
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shielded gages. To this end, a windshield of the Mt. Washington type
had been borrowed from Blue Hill
Observatory, and was mounted so that
its top averaged about 6 feet above
the snow surface. The local topography also was a great help, since
there was no precipitation reaching
the ground at East Base in the fohn
winds of cyclonic easterly blizzards,
while the snow-bearing westerlies
were never strong enough to produce
high drift. No comparison was made
with unshielded gages, but it is believed that the 6-hourly record of unmelted and melted snowfall will furnish a good measure for that season.
The average depth of snow on
the ground was obtained through the
use of 4 snowsticks located in the
quadrants at approximately driftfree sites and each about 200 yards
from the snow-gage station. These
sticks were read periodically by P.
H. Knowles, base geologist, and by
others when he was away from camp
on survey journeys.
The study of upper-air movements
in the vicinity of East Base was considered to be a most important phase
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of the meteorological work. Pilotballoon runs were commenced in midApril, with a total of 389 observations in the next 11 months, which
furnished data hitherto unavailable
for this sector of Antarctica. To enable the successful filling, release, and
observation of pilot balloons during
gales and drift storms, a permanent
balloon tower was erected as an annex to the science building.
Another construction project, directly associated with the meteorological program, resulted in a light,
sturdy house with double canvas walls
and mounted on runners for portability. Radiation instruments were
installed in this small building, and
several measurements of the earth's
heat loss were obtained mainly during
clear winter nights.
After the East Base radio station
was operating smoothly, contact was
established with South American
meteorological collective agencies.
Weather data in international code
were transmitted twice daily to Buenos Aires, Argentina, and Prado,
Uruguay, and were thence distributed
over South American weather exchange networks. This service was
maintained from mid-August, 1940,
to March 21, 1941, and included
weekly coded reports describing ice
conditions in Marguerite Bay.
Meanwhile, additional local weather
data were obtained through the maintenance of a sub-station at the airport site near the main base. This
station was located about 400 feet
above and a mile northeast of East
Base, on a slight dome in the snow
plain of an inactive glacier. Anemometer dial readings, maximum and
minimum temperatures, and snowstick measurements were recorded
daily or on alternate days for 6
months beginning in mid-April. The
snow-depth readings were continued
until the evacuation of East Base,

and are considered quite representative of the seasonal accumulation and
ablation on local snow fields.
During late September and early
October, 1940, instrumental equipment was assembled for transportation by dog sledge to a proposed meteorological outpost at 5,500 feet elevation, about 12 miles east of the main
base, on the Palmer Peninsula Plateau. A fine effort by 4 dog teams
moved about lh tons of equipment
to the plateau station late in October.
This weather outpost was the first
high-level station in Antartica to be
continuously occupied. It was outfitted with instruments recording
wind direction and movement, pressure, and temperature, besides a mercurial barometer, the usual thermometers, and complete pilot-balloon
equipment. Six-hourly observations
were taken concurrently with those at
the main base throughout November
and December, and snow-stick measurements of snow accretion or ablation were obtained. Pilot-balloon runs
were made, especially when the plateau station was above low clouds covering the base station, to a total of 25
altogether. Low-power radio was used
to transmit coded weather reports
twice daily to East Base, where they
were included in the regular weather
transmissions to South America. The
Plateau Meteorological Station was
in charge of Mr. L. Lherke, C.B.M.,
U. S. N., with Mr. R. Palmer responsible for the weather data.
Surface survey parties, operating
by dog sledge several hundred miles
in the field, reported weather conditions once or twice daily by low-power
radio during December. These observations, in conjunction with those
from the Plateau Outpost, provided
a valuable aid to forecasting for the
major flight operations during November and December, 1940. The resulting small network of synoptic
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weather data should be of considerable
of ships reaching the base at all in
value in further studies of local me- 1941. These forecasts of ice conditeorological phenomena in the vicinity tions had little practical influence,
of East Base.
since they were not considered auIn connection with the above thoritative. However, the evacuation
material, it may be added that hourly of East Base turned out to be an
observations and micro-barograph emergency operation by airplane.
records from the expedition ships
The Antarctic autumn had already
are available for a period of about a begun, with the characteristic onset of
month in February and March, 1941, cyclonic blizzards and abruptly falling
while they were lying off Palmer daily mean temperatures, when an unPeninsula waiting for the ice to go usually fortunate combination of exout of Marguerite Bay. These ought cellent weather and ship-and-shore
to provide further information about coordination enabled the evacuation to
the nature and movement of the sur- be carried out from dawn to dark on
face pressure systems in that region.
a single day, March 22, 1941. Two
Due to the hazardous nature of air- flights were made from East Base to
plane operations, no purely meteoro- Mikkelson Island, about 110 miles to
logical ascents were made. Aerome- the northwest, where the U. S. S. Bear
teograph records were obtained for was standing-by to remove personnel.
the major exploratory flights. Un- It was highly essential to keep the
fortunately, the meteograph first cali- plane loading at a minimum, and only
brated for use was found, at a later the lightest records of the year's work
date, to have sustained an injury to in science and geographical explorathe pressure element. The uncali- tion could be saved. Happily, all of
brated instrument was subsequently the original meteorological data were
used, but it is hoped eventually to ob- brought out, including the observation
tain a few qualitative hints, from pads, sheets from recording instruthese incomplete data, as to the char- ments, and pilot-balloon forms.
acter of the local surface inversion
It must be noted here, with great
in fine weather.
appreciation, that all of the base perThe measurement of tides bears sonnel contributed at some time or anlittle relation to meteorology, but it other to the success of the meteoromay be interesting to note that an ex- logical program, the most frequent aid
tra thermo-hygrograph clock mounted being received in the matter of rein a spare micro-barograph drum, cording pilot-balloon runs. The cheergave excellent results when used in an ful cooperation and competent service
open-scale recording tide gage oper- rendered by R. Palmer, the meteorological assistant, made it possible to
ated on the sea ice near East Base.
Somewhat of a long range forecast- conclude an overambitious schedule
ing project was undertaken through with only a minimum of abandoned
the study of sea ice and weather con- projects.
Due to the present emergency, it
ditions experienced by previous expeditions wintering in the vicinity of has not been possible for the Weather
Bureau to provide for the preparation
Palmer Peninsula.
Comparison of
this material with the current East and publication of the meteorological
data collected as East Base. DiscusBase data led to the announcement in
November, 1940, that very unfavora- sions and conclusions must be indefible ice conditions would probably be nitely potponed, yet there is a possifound in Marguerite Bay at the time bility that tabulations and summaries
set for embarkation. In mid-January, may be completed within several years
there was believed to be little chance by part-time workers.
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