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Kazakhstan has long provided excellent sites for monitoring nuclear explosions, because: (a) the whole country
is deep within the interior of the Eurasian continent, a long way from any ocean, and thus sites can readily be found that
are seismologically very quiet; and (b) the geological structures, particularly of Northern Kazakhstan, allow seismic
waves to propagate very efficiently, with minimal attenuation and minimal scattering. As a result, seismographic sta-
tions in Kazakhstan began as early as the 1960's to acquire high-quality data from nuclear explosions, which occurred
somewhere around the world at a rate of approximately once a week for the 30-year period from 1961-1990. The seis-
mic data were originally used to monitor nuclear explosions carried out by the U.S.A., France, the U.K., and China,
using signals that propagated in the Earth for thousands of kilometers from nuclear test sites used by these countries, to
the seismometer sites in Kazakhstan. Signals were also recorded in Kazakhstan during the Soviet era at much shorter
distances from nuclear and chemical explosions conducted at the Semipalatinsk Test Site, and at several other locations
in Kazakhstan. All of these data, recorded in Kazakhstan from explosions large and small, are a valuable resource for
characterizing the types of signals that high-quality monitoring systems, designed to promote the goals of nuclear non-
proliferation, are intended to detect and identify.

In recent years the National Nuclear Center of the Republic of Kazakhstan (NNC), together with the Lamont-
Doherty Earth Observatory of Columbia University (LDEO), has operated eight broadband seismographic stations and
an array of 21 borehole seismometers at the sites used for explosion monitoring in previous decades. At these sites,
some of which are designated as stations of the International Monitoring System associated with the Comprehensive
Test Ban Treaty, the previous record of nuclear explosion data is particularly useful in research to improve our under-
standing of methods of discrimination between earthquakes, chemical explosions, and nuclear explosions.

In this paper we present examples of seismic signals recorded at the stations operated jointly by NNC and
LDEO, and show how they can be used to interpret the natural (earthquake) and anthropogenic (explosion) sources
from which the signals originated. Examples include nuclear explosions carried out by China, India, and Pakistan in
recent years and months.
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