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vide a better data base from which to 
assess the potential capabilities of a 
network of seismometers around the 
world for policing a test ban, and in par
ticular to try to ascertain how great the 
problem of false alarms-shallow focus 
earthquakes whose seismic characteris
tics look like explosions-will be. But 
the upgrading will also provide a wel
come benefit for geophysical research, 
for the data from the upgraded stations 
will be available to the seismological 
community in digitized form so that they 
can be handled immediately by com
puters. At present, much time is taken 
up in transcribing film records from 
WWSSN stations into digital form. 
The higher quality data which are likely 
to come from the quieter sites and im
proved instrumentation will also be 
greeted with enthusiasm. 

But will upgrading the WWSSN sta
tions bring a comprehensive test ban 
treaty any closer? First, it is important 
to realize that the upgraded system is 
intended to be a research system, and 
not a surveillance system to police a 
test ban. Nevertheless, it could provide 
an important mass of data to help iron 
out some of the seismological problems 
that still remain in discriminating 
between small earthquakes and low 
yield explosions. 

Briefly, both earthquakes and explo
sions produce a variety of seismic waves 
which travel through the body of the 
Earth (body waves) and along its sur
face (surface waves). Research aimed 
at discriminating between earthquakes 
and excplosions has concentrated on 
measuring the proportion of energy 
from an event generated in the form of 
long period surface waves (M,) and 
short period body waves (mb). It turns 
out that, in general, earf1quakes are 
more efficient generators of surface 
waves than are explosions, and the so
called M, : mb discriminant is usually 
sufficient to tell them apart. The focal 
depth of the event is also a powerful 
discriminating factor, for those which 
take place deeper than a few kilometres 
can automatically be classed as earth
quakes. 

But there are a few earthquakes each 
year which for some reason do not 
generate the predicted proportion of 
surface waves, and they are liable to 
be incorrectly classified as explosions. 
The reasons for such anomalous earth
quakes are not well understood, nor is 
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it possible to predict with certainty 
where such events may occur. More 
light may be shed on this problem by 
upgrading the WWSSN stations. 

There is also the problem of the ever 
present background noise which limits 
the ability of seismometers to pick up 
signals from very small earthquakes or 
explosions. Seismometers installed at 
any site will record ground slippage and 
earth movements resulting from atmo
spheric conditions, traffic and other fac
tors, and such interference can never 
be eliminated entirely. This has two 
important consequences. The first is 
that seismic signals from a very small 
explosion would be lost in the back
ground noise, and a test ban treaty 
would have to be negotiated with this 
in mind, and the second is that it may 
be possible for a determined violator 
of such a treaty to use a variety of 
means for depressing the signals from 
larger explosions so that they too would 
be masked by the background noise, or 
hidden in the signals of large earth
quakes. 

All these considerations were brought 
out during hearings held in November 
1971 by the Joint Committee on Atomic 
Energy (see Nature, 234, 6; 1971). And 
at that time there was considerable dis
cussion of the ultimate capability of a 
seismic network for detecting and dis
criminating between explosions and 
earthquakes. The estimates ranged 
between a detection threshold of about 
mb=4.0 (equivalent to an explosion of 
one or two kilotons fired in solid rock) 
to about mb=4.75. It was also made 
clear during the hearings that the prob
lem of anomalous events increases 
markedly the smaller the event. 

The joint committee itself, whose 
support will be a key factor in deter
mining whether there will be negotia
tions for a test ban, was also concerned 
about the ways in which a determined 
violator could escape detection under 
a test ban. But at least one key mem
ber of the committee has become con
vinced that a test ban should now be 
negotiated, for Senator John Pastore, 
who was chairman of the joint com
mittee in the 92nd Congress, is a co
sponsor of the resolution to be intro
duced into the Senate next week. 

The chief stumbling block in nego· 
tiations for a comprehensive test ban 
has always been the insistence by the 
US government that seismic means 
a:lone are not sufficient to police such 
a treaty, and that on-site inspection is 
required as an ultimate assurance 
against violation, and the insistence by 
the Soviet government that on-site in
spection is not needed. The official US 
position is unlikely to change until the 
Department of Defense is reasonably 
satisfied that a test ban could be ade
quately policed by seismometers, with
out a great false alarm problem, and 
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without too great a risk of evasion. 
Upgrading the WWSSN stations and 
deployment of new long period arrays 
could be a step towards that goal. 

NOAA 

False Promises 
by our Washington Correspondent 

ALTHOUGH the scientific community is 
by now attuned to the fact that political 
rhetoric is infrequently followed by 
hard cash, officials in the National 
Oceanic and Atmospheric Administra
tion's earthquake and hurricane modi
fication programmes are understand
ably feeling hard done by. Earthquake 
research and hurricane control, it 
should be remembered, are part of the 
Administration's much publicized 
drive to bring the forces of science and 
technology to bear on problems affect
ing society ; and the 1973 budget, sent 
to Congress a year ago, promised large 
increases in funding for NOAA's work 
in these fields. Instead of largesse, 
however, many of the programmes have 
been given the axe. 

In short, NOAA has been forced by 
financial stringencies to get out of the 
business of earthquake prediction, 
earthquake hazards assessment and 
earthquake engineering, give up its 
management of the National Earth
quake Information Center and the 
Worldwide Standard Seismographic 
Network (WWSSN) and suspend the 
chief hurricane modification pro
gramme, Project Stormfury. Many of 
the earthquake programmes will be 
transferred from NOAA to the US 
Geological Survey in the Department 
of the Interior, but at the beginning 
of this week a plan for the transfer 
was awaiting approval by the Office of 
Management and Budget. The idea 
is to save money by consolidating 
NOAA's geophysics and geomagnetism 
operations with those of the USGS. 

The plan for saving most of NOAA's 
seismology and geomagnetism facilities 
has been agreed to by officials of the 
National Science Foundation, the US 
Geological Survey and NOAA, but 
approval by the Office of Management 
and Budget is needed before it can be 
put into effect. In any case the transfer 
will probably not take place until the 
end of June. Essentially, the plan 
would leave NOAA with responsibility 
for only three seismic observatories 
needed for the tsunami warning sys
tem. Nearly all the rest of its seismo
logy and geomagnetism operations 
would be transferred to the USGS and 
the National Science Foundation would 
provide some of the money for opera
ting them. Since the Geological Survey 
also runs a large earthquake research 
programme, the idea would be to con-
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