
Forecast of Earthquake in 
Western Nicaragua 

The destructive earthquake of 2 Septem- 
ber 1992 off the Pacific Coast of Nicaragua 
appears to have ruptured the seismic gap 
that we identified 11 years ago (1) (Re- 
ports, 7 Aug. 1981, p. 648) as the likely 
site for a future large earthquake. Prelim- 
inary teleseismic locations of the main 
shock, and aftershocks of magnitude 5 or 
greater that occurred within 5 days of the 
main shock, outline the seismic gap that 
we identified on the basis of (i) deep 
seismic quiescence and (ii) historical 
earthquake activity. Within the quiescent 
area, virtually no earthquakes larger than 
magnitude 2 occurred during our period of 
monitoring (1975 through 1978), yet the 
area was surrounded by numerous earth- 
quakes of magnitudes up to 5.7. The 
quiescent area extended 1 15 kilometers 
from the Middle America Trench down- 
dip on the Benioff zone to a depth of 
about 50 kilometers and for about 50 
kilometers along its strike. We assumed 
this area was a locked portion of the 
interplate thrust wne and was accumulat- 
ing strain. Using a simple calculation, we 
estimated a possible magnitude of 7.6 to 
7.9 on the basis of the size of the quiescent 
area and the time since the last major 
earthquake at that location, the magni- 

tude 7.5 earthquake of 1898. This magni- 
tude forecast is indistinguishable from the 
preliminary moment magnitude of 7.5 to 
7.6 determined by H. Kanamori at the 
California Institute of Technology (2) for 
the recent earthquake. 

Most damage and the loss of at least 
200 lives during the recent earthquake 
resulted from a tsunami. We did not fore- 
see the occurrence of a tsunami primarily 
because we found no mention of tsunami 
damage in historical accounts of past 
earthquakes along the Nicaraguan coast. 
In hindsight, we see that because the quiet 
wne extended up to the trench axis, the 
earthquake had the potential to displace 
the sea floor sufficiently to generate a 
destructive tsunami. 

These results suggest that the combined 
study of historical accounts of past earth- 
quakes and data from local seismograph 
networks can identify potential sites of 
future destructive earthquakes. Although 
the timing of the impending earthquake 
cannot be specified to better than a few 
decades, this information could help focus 
the limited resources of hazard reduction 
programs. 
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Big Physics Collaborations 

Neither sociology nor nostalgia for the 
sixties is a suitable basis for judging the 
development of the very large collabora- 
tions that now dominate ex~erimental 
high-energy physics (News & bmment ,  
11 Sept., p. 1468). The last two decades 
of research have established the "standard 
model" of fundamental interactions. 
While this theory has withstood every 
experimental test so far, its real impor- 
tance is not the questions it answers but 
the questions it allows us to ask: Why do 
particles have the masses they do? Are 
there forces bevond the ones we know ~~ ~ 

today? Are there particles more funda- 
mental than auarks? We don't know the 
answers to these questions, but we know 
where to look for the answers. We need to 
look at very high energies, in processes 
with enormous momentum transfer. From 
this follows the need for gigantic acceler- 
ators, detectors, and collaborations. Inge- 
nious, smaller experiments may, with 
luck, provide clues to the basic questions, 
but the clues will be ambiguous, if they are 
not imperceptible. 

Neither the Superconducting Super 
Collider (SSC) nor the European version, 
the Large-Hadron Collider (LHC), is be- 
ing built just to find the Higgs particle. 
There may be one Higgs particle or many. 
There may be none. All we know is that 
there will be new phenomena at the SSC 
and the LHC that will tell us about the 
origin of mass. But the aims of these 
machines are much broader: to find new 
forces and new phenomena that might 
show up in just a few of the 1015 events 
produced each year. No less than in the 
past, ingenuity will be essential for making 
important discoveries. 

Thousands of physicists from around the 
world have joined to develop experiments 
for the existing and future high-energy col- 
liders, despite the difficulties, because the 
physics is compelling and because it intrin- 
sically requires the talents and resources of 




