
shaking ever recorded in the Los An- 
geles basin. It was so strong, particu- 
larly in the vertical direction, because 
Northridge was right on the chunk of 
crust being shoved upward. "There re- 
ally is something special to being right on 
top of a thrust earthquake," says Hanks. 
The Big One wouldn't shake Northridge 
nearly as hard, especially if it occurred on 
what is now the most suspect section of the 
San Andreas: its southern segments, a com- 
forting 100 kilometers from Los Angeles. 
(The million residents of sari ~~~~~d~~~ Quite a pair. The thrusting of one crustal wedge 

over another during the Northridge quake mim- 
and Riverside, who live astride the southern ics that of the adiacent 1971 Sari Fernando - . .  - .  - .  
San Andreas fault system, might not find 
that prospect so comforting, however.) 

But while the Northridge earthquake has 
bolstered seismoloeists' conviction that - 
homegrown quakes pose a major threat to 
Los Angeles, it isn't helping them judge the 
size of the threat. Says David Schwartz of the 
USGS in Menlo Park, "It's just not as easy as 
it first looked" when he and his colleagues on 
the Southern California working group first 
sat down in late 1992. 

One of the group's primary goals was to 
look bevond the risks Dosed bv the San 

rupture; the two may be connected. 

aseismically, he says. But Schwartz's guess is 
that there, too, much or most of the slip takes 
place in earthquakes. 

That would leave seismologists with less 
comforting alternative explanations. One is 
that Southern California's relative quies- 
cence over the past 150 years was an anoma- 
lous lull. Schwartz notes that the San Fran- 
cisco Bay area was far more seismically active 
in the 19th century, before the great earth- 
auake there in 1906. than it was after. And 

Southern California's Dast will Drove to be 
misleading, and the recent surge in activity 
will be only a taste of what is to come. 

But there may be a still more disturbing 
explanation of the conflict between geologic 
and historical forecasts, says David Jackson 
of the University of California, Los Angeles, 
chair of the working group. Jackson argues 
that the scarcity of earthquakes in the his- 
torical record implies that some fault ruptur- 
ing takes place in events too rare to show up 
in the historical record-ereat. maenitude-8 " . -  
earthquakes-or to be recognized in the 
largely unexplored geologic record off the 
San Andreas. For example, the thrust faults 
responsible for the San Fernando, North- 
ridge, and smaller quakes along the north 
flank of the Los Angeles basin might some- 
times break all at once instead of separately. 
If so, last week was just a wakeup call for a 
really big one lurking in Los Angeles' future. 

The working group isn't ready to commit 
itself to such a erim scenario. It delaved its 
report for montKs as it tussled with these op- 
tions, but it finally gave up, says Aki. When 
the report appears this spring, it will simply 
lav out the alternatives. With the North- 

~ndreas '  and make the irst  official evalua- ;hings began picking'up again there about 30 ridge earthquake fresh in their memories, 
tion of seismic hazard from the myriad small years ago. With that much variability in Angelenos should find it interesting reading. 
faults webbing the Los Angeles basin and northern California, says Schwartz, perhaps -Richard A. Kerr 
other parts of Southern California. To gauge 
the hazard, they divided the region into 65 FRENCH AIDS SCANDAL 
zones. For each one, the combined 
geologic evidence of fault motion over peri- 
ods as long as millennia-as recorded, for 
example, in ground ruptures-with geodetic 
measurements of how the crust is deforming 
today. By comparing this geologic evidence 
with the historical record of quake fre- 
quency, the researchers hoped to get a con- 
sistent picture of how each zone had behaved 
in the past, which could then be extrapolated 
into the future. 

Instead, the two kinds of evidence dis- 
agree. The 150-year historical record in- 
cludes too few earthquakes to account for 
the rate of deformation implied by the much 
longer geologic record, says Keiiti Aki of the 
University of Southern California, who is a 
working group member. Based on the geo- 
logic record, Southern California should 
experience magnitude 6.5 quakes every 6 
years-twice the historical frequency. For 
magnitude 7's, the geologic record predicts 
an event every 10 years, three times the his- 
torical frequency. 

The most benign explanation for the 
puzzle, says Aki, is that much of the strain 
away from the San Andreas-such as the 
compression of the Los Angeles region- 
may be relieved without earthquakes. 
Whereas most strain on the San Andreas 
itself is known to be released in earthquakes, 
notes Schwartz, no one is so sure about other 
faults, such as the thrust faults beneath Los 
Angeles. They might slip slowly and thus 

Letters Provoke Unintended Response 
PARIS-When nearly 100 researchers wrote 
last week to President Fran~ois Mitterrand, 
asking him to pardon the four doctors con- 
victed for their role in France's HIV-con- 
taminated blood scandal. thev could not . , 

have anticipated the angry public reaction 
their letter touched off. Twoof the convicted 
physicians, Jean-Pierre Allain and Michel 
Garretta-both formerly of the National 
Center for Blood Transfusion-are currently 
in prison, and from the tenor of French press 
coverage, much of the public wants them to 
stay there. 

"Justice has been done," remarked Si- 
mone Veil, France's minister of health and 
social affairs. "Those voices that are exmess- 
ing themselves today should have expressed 
themselves earlier." The Steuhane and Lau- 
rent Association, founded dy the father of 
two hemophiliac children who died of 
AIDS, used the occasion to launch its own 
petition calling for a much wider prosecution 
of doctors, politicians, and drug manufactur- 
ers involved in the affair. 

But French immunologist Jean-Claude 
Gluckmann, who drafted the letter together 
with fellow HIV researcher Franloise Barre- 
Sinoussi, says researchers were not given a 
chance to make their views known during. " 

the trial and subsequent appeal (Science, 30 
October 1992, p. 735 and 23 July 1993, p. 

422). "The court did not allow expert scien- 
tific testimony about the decisions that were 
made." he told Science. For exam~le. Gluck- . . 
mann says, the physicians were accused of 
giving contaminated clotting factors to al- 
ready seropositive hemophiliacs, but the 
court refused to hear evidence suggesting 
that this was not harmful because the data 
had come from experiments with macaques 
and not humans. As a result of such rulings, 
the scientists argue in their letter, the four 
doctors were victims of "trial by the media, 
where sensationalism dominated to the det- 
riment of accuracy, and passionate debate 
took the place of objective facts." 

Similar claims are made in a second letter 
sent to Mitterrand last week, signed by 32 
Nobel laureates and six other well-known 
scientists, asking a pardon for Allain alone. 
This campaign was organized by Cambridge 
University molecular biologist Max Perutz, a 
Nobel laureate in chemistry, and based on a 
detailed review of evidence presented in the 
case by hematologist Robin Carrell, Allain's 
department head at Cambridge and one of 
his staunchest defenders. "From the evidence 
Carrell showed me, I became convinced that 
Allain is innocent," Perutz told Science. 

-Michael Balter 

Michael Balter is a Paris-based journalist. 
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