
interplanetary shocks. If the trailing shock T is mov-
ing faster than the leading shock L, energy is gained
in multiple reflections. As shown in fig. 2, the leading
shock during the record breaking August 4, 1972,
cosmic ray storm (Pomerantz and Duggal, 1973; in
press), propagated with a velocity of 1,400 kilometers
per second, whereas the trailing shock moved at an
unusual speed of about 2,900 kilometers per second.
Furthermore, satellite data show that there was a
large number of low energy solar protons in the
vicinity of Earth, between the two shocks. All the
basic requirements for the operation of this mecha-
nism thus were satisfied.

The extraordinary delay in the arrival of solar
particles during the July 17, 1959, GLE has been a
challenging problem over the last 15 years. Our
results show, contrary to prevailing ideas, that par-
ticle acceleration in this event also took place in
interplanetary space. In this case, the trailing shock
was 1.5 times faster than the leading shock, and the
large flux of ambient low energy particles also was
available as required in our model.

This research was supported by National Science
Foundation grant Gv-40904.
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South Pole magnetic observatory

JOHN D. WooD
Branch of Regional Geophysics

U.S. Geological Survey
Boulder, Colorado 80302

During the 1973 austral winter the magnetic
observatory operations at South Pole Station con-
tinued much in the same manner as they have since
the International Geophysical Year (1957-1958).

Magnetic field variations in declination, in hori-
zontal intensity, and in vertical intensity were re-
corded photographically with a standard Ruska
magnetograph at 20 millimeters per hour. Each daily
record is 19 centimeters by 53 centimeters, with
D, H, Z, and temperature traces. There also are
baseline traces for each of the magnetic components
and hourly time marks on the records.

Absolute control is provided by use of a Ruska
declinometer, a proton precession magnetometer for
total field measurements, and quartz horizontal
magnetometers (QHMs) for horizontal intensity
measurements. Vertical intensity is computed from
total field and horizontal intensity field measure-
ments. Scale values for the magnetograms are 6.5
minutes per millimeter for declination, 29.7 gammas
per millimeter for horizontal intensity, and 25.5
gammas per millimeter for vertical intensity.

In 1959 the mean declination value was 27°24';
it increased gradually to 27°46' in 1965-1966. Since
1965-1966 the declination has decreased gradually to
a current value of approximately 27°25'. The total
field has decreased from a mean value of 59,260
gammas in 1959 to a current value of approximately
58,000 gammas. In 1959 the mean horizontal in-
tensity was 15,800 gammas; the present mean value
is about 16,100 gammas. Vertical intensity has de-
creased from a mean of 57,100 in 1959 to a present
mean of approximately 56,000 gammas. Vertical in-
tensity is negative; declination is measured as west
of Greenwich Meridian.

Data from South Pole Station and from previous
U.S. antarctic magnetic observatories (Eights, Little
America, Plateau, and Byrd stations) may be ordered
from World Data Center A, Geomagnetism, Seismol -
ogy, and Gravity, Environmental Data Service, Na-
tional Oceanic and Atmospheric Administration,
Boulder, Colorado 80302.

The magnetic observatory operations at South Pole
Station, along with most of the National Oceanic and
Atmospheric Administration's geomagnetic programs,
were transferred to the U.S. Geological Survey in
September 1973. Within the Survey, the magnetic
programs are headquartered at the Federal Center,
Denver, Colorado 80225.
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