
realization that climate is likely to change in the future,
either due to fluctuations in natural phenomena, or per-
haps as a result of global atmospheric pollution by man.
Future predictions of climatic change will likely rely on
computer modelling. Such models will require data on
a global scale about those elements that, through radia-
tion transfer and cloud physics, influence the earth's
climate.

An atmospheric constituent of primary interest in cli-
matic change studies is carbon dioxide. It affects tempera-
tures in the atmosphere by absorbing infrared radia-
tion. Carbon dioxide measurements not only provide
information on the annual rate of increase of this gas in
the atmosphere, as a result of combustion processes, but
also shed light on the partition of carbon dioxide among
the atmosphere, oceans, and biosphere. Atmospheric
ozone also absorbs infrared radiation. It acts as a heat
source in the stratosphere, gives rise to the tropopause,
and affects stratospheric circulation. Measurements of
surface and total ozone can be useful for studies of
atmospheric circulation and exchange processes. Year-to-
year comparisons of phase shifts in the annual cycle of
surface and total ozone provide information on short-
term climate changes. Aerosol measurements yield data
on global atmospheric pollution, either man-made or due
to such natural processes as volcanic eruptions or dust
storms. Aerosols affect climate by modifying the radia-
tion balance in the atmosphere, or more directly by af-
fecting precipitation processes. Finally, measurements of
solar irradiance and its spectral distribution provide base-
line observations that will be useful in the interpretation
of long-term climatic changes.

A minimal NOAA observing program was conducted at
South Pole Station during 1972-1973, consisting only of
measurements of surface ozone. Considerable work was
done, however, by the Air Resources Laboratories' Tech-
niques and Standards Group, at Boulder, Colorado, in
preparation for the establishment of South Pole Station as
a primary Geophysical Monitoring Observatory. In par-
ticular, a new infrared gas analyzer (H. Maihak A.G.,
West Germany) was procured for continuous moni-
toring of carbon dioxide. Work is complete on the
analyzer system, including fabrication of associated
plumbing, control unit, and freezeout trap, and procure-
ment and calibration of reference gases. For surface ozone
measurements, a new ozone meter was purchased that
measures ozone through a cherniluminescent reaction of
ozone with ethylene gas. Previously, surface ozone was
measured by a less specific, wet-chemical method. The
electronics of the Dobson ozone spectrophotometer, with
which total ozone observations are made, were modern-
ized, rendering the instrument more sensitive and easier
to operate than in the past. An automatic General Electric
condensation nuclei counter was procured for continu-
ous monitoring of Aitken nuclei. Sporadic measurements
of such nuclei have been made in the past in Antarctica,

using a hand-operated Gardner nuclei counter. Purchased
for solar radiation measurements was a new 13-channel
pyrheliometer with equatorial amount, 5 Eppley Model 2
pyranometers, an ultraviolet radiometer, and a spectral
hygrometer. The radiation instruments will he used to
monitor direct and global irradiation and its spectral dis-
tribution. Information on aerosol loading and size also
will be deduced from the measurements. Finally, consid-
erable work was performed in procuring and assembling
a data acquisition system for use in the South Pole
Station's monitoring program. Specifically, a real-time
display clock was purchased, and a multiplexer/analog-
to-digital converter was interfaced to the central process-
ing unit. Diagnostic codes were run on all components,
and an operating routine was written to acquire and
record signals in real time.

At present, the instruments and data acquisition system
are being subjected to various tests and calibrations, with
the anticipation that they will be deployed to South Pole
Station for use during 1973-1974.

Observations of earth tides and earth's
free vibrations at the South Pole

Louis B. SLICHTER, WALTER ZURN, and KMi-i RITAI.A

Institute of Geophysics and Planetary Physics
University of California, Loi Angeles

During the austral winter of 197 1-1972, Walter Zurn,
Stuttgart, Germany, and Keith Ritala, University of Ore-
gon, conducted gravity research at South Pole Station,
for the University of California, Los Angeles, project. In
addition, Zurn was the station scientific leader. During
the year two LaCoste-Romberg earth tide meters operated
effectively more than 95 percent of the time. The long-
period earth tide results will be reported next year. The
largest earthquake suitable for free vibration studies was
the Kamchatka earthquake, magnitude 7.8. This excited
modes of periods of 15 minutes and less, but was too
small to provide evidence about the more difficult long-
period modes. Ritala set up and studied three preliminary
models of tilt meters, at several locations, primarily to
learn about the practical problems of operating tidal tilt
meters on the ice. The major horizontal earth tide at
South Pole Station is the 24-hour tide. It should attain
maximum amplitude there and produce a rotating vector
of constant amplitude; that is, 2 equal orthogonal com-
ponents in quadrature.

During the year there was published a superior pro-
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Earthquakes of magnitude 6.0 or greater in the circumantarctic belt, 1972.
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gram for computing with precision ± .005 microgals
the components of lunar tidal acceleration on a rigid
earth (Broucke et al., 1972). About six detailed descrip-
tions, with computer program cards, have been furnished
to centers that requested them. Erik Syrstad continued
his Ph.D. studies at the University of Bergen, using
tidal observations at South Pole Station for his disserta-
tion material. Syrstad and Slichter are doing work on
improved analysis of these data and especially the prob-
lem of detecting small phase shifts in long-period tides.

During the year Bernard Jackson and Slichter did re-
search concerning the residual diurnal and semi-diurnal
gravity tides, of which 18 different constituents were
observed in Jackson's 1971 data. These data, corrected
for the direct barometric attraction of the atmosphere
overhead, yielded a record of nearly one year's duration,
in which the low noise level (in the 4- to 8-hour period
band) was only 0.003 microgals. This low noise level
probably would have permitted the detection of a per-
sistent signal of amplitude greater than 0.008 microgals.
Assuming that the density difference between inner and
outer core is about .3 grams/cubic centimeters, this signal
corresponds to a core amplitude of 6 centimeters, and
to the moderate vibration energy (in relation to the 1025
ergs in a magnitude 8 earthquake) of 4 >< 10" ergs.

In October 1972, Howard Singer departed for South
Pole Station, where he is continuing the observations and
hopes to record an elusive magnitude 8 earthquake.

Reference
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Circumantarctic seismicity in 1972

JAMES F. LANDER

Environmental Research Laboratories
National Oceanic and Atmospheric Administration

The total number of hypocenters located during 1972,
south of 45 0 S. latitude, was 109. This figure is nearly
identical to the 107 located during 1971. There were
fewer large shocks, however, and the seismic energy re-
leased was substantially less. There were only 5 earth-
quakes with magnitudes of 6.0 or larger, with the largest
reaching only 6.4. In 1971 there were 8 large shocks
with 2 reaching or exceeding magnitude 7.0.

Table 1 shows the locations of the large shocks that

Longitude

Figure 1. A plot of hypocenters, as a function of time and longi-
tude. These time-space diagrams show changes in activity over
time. The relatively high activity of the South Sandwich Islands
arc is clear. The mid-oceanic rift zone passing south of Africa
shows a relative increase in activity between 1965 and 1970.
Otherwise the activity during this period appears to be very

constant.
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