example, there are two other large
groups: those who calculate the electron-
ic structure of molecules and those who
simulate collisions between molecules.
But, as Donald Secrest of the University
of Illinois points out, the situation of
these quantum chemists differs consid-
erably from that of crystallographers.
Crystallography is a mature science for
which today’s computers are adequately
powerful and pretty well worked out.
Some quantum chemistry calculations
are routine; but at the forefront of re-
search existing computers are only pow-
erful enough to handle simple molecules
in detailed, first-principles calculations.
Moreover, programs are continually
being improved to squeeze more per-
formance from the machines or to try a
new computational method. George Jef-
frey of the University of Pittsburgh esti-
mates that the situation of quantum
chemists is somewhat akin to that of
crystallographers 15 years ago, when

all computers were very much slower.

For these reasons, quantum chemists
do not seem to feel the sense of urgency
about portable programs that crystal-
lographers do. Frank Harris of the Uni-
versity of Utah thinks that the failure to
appreciate the need for portability is,
however, having its effect on quantum
chemists in that new theoretical ideas do
not circulate through the community as
fast as they should because researchers
cannot easily reproduce one another’s
programs. Thus, even though their situa-
tions differ, the need of quantum chem-
ists for portable programs is as great as
that of crystallographers. Nonetheless, it
seems unlikely quantum chemists (or
anybody else) will adopt the crystal-
lographers’ solutions without modifying
them to fit their own circumstances.

It would be a feather in the NRCC’s
cap if the portable program experiment
does turn out to be successful. One of
the major reasons portable programs are

only now being constructed has to do
with the way in which federal agencies
support research. In chemistry, for ex-
ample, most computer programs have
been developed by scientists as part of
their ongoing research projects, with
funding provided for the overall project
but not specifically for program develop-
ment. In the past, says Edward Hayes of
NSF, proposals to develop new comput-
er codes generally have not been well re-
ceived by peer reviewers. Since accept-
ance or renewal of proposals has de-
pended primarily on new chemistry re-
sults, investigators understandably have
not placed a high priority on refinements
of computer programs such as portabili-
ty. In some cases, such work may be
“‘bootlegged’’ on grants not intended for
the purpose. The NRCC, which is barely
2 years old and is still seeking its niche,
is perhaps filling a gap in its sponsorship
of such efforts as the portable program
workshop.—ARTHUR L. ROBINSON

Concern Rising About the Next Big Quake

“Interesting” phenomena in southern California are giving the new
Earthquake Prediction Evaluation Council something to ponder

The earthquake that struck last month
east of San Francisco near Livermore—
the second moderate quake in the Bay
Area in 5 months—raised familiar ques-
tions. Does that mean that the Big One is
coming? Is California finally going to slip
into the ocean? Other than assuring every-
one that California will never slip into the
ocean, scientists cannot say what, if any-
thing, the Livermore quakes or the larger
Imperial Valley earthquake of last Octo-
ber imply about the expected great earth-
quake, which would be ten thousand
times more powerful than these moderate
ones.

The Livermore quake appears to say
little about future earthquakes, but
researchers have observed unusual
phenomena in southern California that,
they admit, would have already prompted
an official prediction of some sort if a
more empirical approach were taken
here, as it is in the People’s Republic
of China. Americans familiar with the
situation are expressing a ‘‘heightened
concern,”’ but, having been burned be-
fore by phenomena that are poorly
understood, they remain wary of draw-
ing any conclusions. The data from
southern California will be closely ex-
amined by the new National Earth-
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quake Prediction Evaluation Council
that will aid the director of the U.S. Geo-
logical Survey in issuing any formal pre-
dictions, but no action is expected to be
taken by it soon.

What has happened is that the San An-
dreas fault, with Los Angeles on one side
and the Mojave Desert on the other, be-
gan to be pulled apart in 1979 instead of
being increasingly squeezed together, as
it had been in the past. At the same time,
the strain that tends to force the two
sides to slip past one another continues
to build.

Although it is ‘‘definitely not a good
sign,”’ the expansion in southern Cali-.
fornia comes as almost a relief to re-
searchers because it has some pre-
dictable consequences. Studying it ‘‘is
so much better,”” says one specialist,
‘“‘than chasing precursors’’—those poor-
ly understood phenomena such as bark-
ing dogs, bubbling springs, or bulges in
the crust. .

Researchers are taking the abrupt
change in the behavior of the San An-
dreas fault seriously because it appears
to be undeniably real and widespread.
Two groups of researchers have detected
the expansion using two methods that
could hardly be more unlike. James
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Savage’s group at the U.S. Geological
Survey at Menlo Park measured the
lengths of 20- to 30-kilometer long sur-
vey lines across and along the San
Andreas fault to an accuracy of 1 cen-
timeter with a portable laser device
called a geodolite. A. E. Neill and
his colleagues at the Jet Propulsion Lab-
oratory measured the distance between
two radiotelescopes 190 kilometers apart
on either side of the fault with an accura-
cy of 5 centimeters. They determined the
distance between the two by comparing
the precisely measured arrival times of
radio noise from a quasar millions of
light years away.

Both methods showed about the same
change at about the same time. The geo-
dolite first detected the switch from
compression of the fault to an expansion
in January 1979 near the Salton Sea
southeast of Los Angeles, or about 30
kilometers from the center of October’s
Imperial Valley earthquake. A similar
expansion was also detected on the San
Andreas due north of Los Angeles, and
an even larger one was observed near
Palmdale, which is northeast of the city.

Although the next large earthquake on
the San Andreas fault would arrive
sooner if the present expansion contin-
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ues, a specific prediction is still impos-
sible, according to Barry Raleigh of the
USGS at Menlo Park. Researchers know
that the less the fault is compressed,
the easier it would be for the two sides
of the fault to slip past each other; that
is, to cause an earthquake. But this
knowledge alone cannot lead to a pre-
diction. For one thing, no one knows
if the expansion will continue. Because
extensive survey measurements have
been made for less than 10 years, it
could be only a part of a long-term
cycle of alternating expansions and
contractions. Also, these measurements
reveal only the changes in the strain
felt by the fault, not the total strain.
It is now known that the San Andreas
fault is getting less help, for the moment,
in resisting the strain tending to make it
slip, but how much strain it is carrying
and how much it can carry before slip-
ping remain unknown.

Other possible clues to what is hap-
pening in southern California have
turned up, but they tend to fall in the
“‘peculiar but inexplicable’’ category,
according to Raleigh. Similar phenome-
na play a central role in the prediction
system of the People’s Republic of
China, but Americans would prefer to
understand some of the underlying
causes of the phenomena before they are
used for prediction (Science, 2 Novem-
ber 1979, p. 542). Nonetheless, these
possible precursors of earthquakes are
receiving considerable attention.

Studies to detect some possible pre-
cursors in southern California have been
under way for only a few years. The
concentration of radon (a radioactive
gas produced in rock) in groundwater
at sites in the Transverse Range (north-
east of Los Angeles) has been fol-
lowed by Mark Shapiro of the Califor-
nia Institute of Technology and by Har-
mon Craig of the University of California
at San Diego for several years, but the
high radon concentration observed at
three of the sites in mid-1979 had never
been seen before. Unusual water levels
in wells nearby in the area of Palmdale
have also been recorded. They have
been behaving strangely since 1977 and
stayed at their high winter levels during
the summer of 1979. As is often the case
with these sorts of observations, other
radon sites and water wells in the same
area have not followed the same trends.

Small and moderate earthquake activi-
ty has also been peculiar. Karen
McNally of Caltech found that most of
the microearthquake activity on a 200-
kilometer section of the San Andreas
fault centered at Palmdale ceased at the
end of 1978. Moderate earthquake activi-
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Faults in the San Francisco
Bay area that are thought to
have slipped during earth-
quakes in the last 200 years
(stippled band), in the last 2
million years (mottled band),
and before 2 million years
ago. The recent Livermore
quakes appear to have oc-
curred on the fault system to
the north of Livermore.

ty, on the other hand, has increased
throughout California within the past
year, according to Charles Bufee of the
USGS at Menlo Park, but is similar to
the activities prior to 25 years ago.
The aftershocks of moderate quakes
have also been unusual. Carl Johnson
of the USGS at Caltech reports that the
last three moderate earthquakes in the
area of the Transverse Range, all of
which struck in the past year, had se-
quences of aftershocks that were more
energetic than had been noted in the last
35 years. '

Even if taken together, these observa-
tions would not normally generate the in-
terest they have. Other peculiar events,
such as the crustal uplift of the Palmdale
Bulge, have occurred without any con-
comitant large earthquakes. But the cur-
rent crop of poorly understood phenom-
ena have occurred at the same time as

A crew measuring a survey line in
southern California with a laser
ranging device called a geodo-
lite. Instruments on the helicopter
measure temperature, humidity,
and pressure along the path of the
laser beam so that the velocity of
light can be calculated between
the known markers. [Source:
Earthquake Information Bulle-
tin]

the more readily interpretable easing of
the squeeze on the southern San An-
dreas fault, so researchers have taken
more note. ‘‘Maybe they’re all coinci-
dences,’’ says Robert Wesson, head of
the USGS Office of Earthquake Studies.
‘““We haven’t been looking all that
long, so we’re not sure what’s ‘normal,’
but there is a tendency among geo-
physicists to think that all of these
things are effects of the same tectonic
event’’—a relatively sudden deforma-
tion of the earth’s crust that is part of
the mountain-building process. Whether
a large earthquake could be a product
this particular event, if that is what it
is, may not be known except in hind-
sight. In the meantime, the new National
Earthquake Prediction Evaluation Coun-
cil may provide a much-needed focus for
the sorting out of perplexing data.
—RICHARD A. KERR




	Article Contents
	p. 748
	p. 749

	Issue Table of Contents
	Science, Vol. 207, No. 4432, Feb. 15, 1980, pp. 689-812
	Front Matter [pp. 689-720]
	Letters
	AAAS Elections and Equal Rights [p. 712]
	Is the Paranormal ``Normal''? [p. 712]
	Social Science: Ethics of Research [pp. 712-715]
	Power-Line Radiation [pp. 715-717]

	General Sarnoff and Generic Research [p. 719]
	Electricity Generation Choices for the near Term [pp. 721-728]
	Melanesian Prehistory: Some Recent Advances [pp. 728-734]
	Injuries from the Wichita Falls Tornado: Implications for Prevention [pp. 734-738]
	News and Comment
	Wind Power Excites Utility Interest [pp. 739-742]
	Tumult at the Archives [p. 740]
	OSHA Develops New Cancer Policy [pp. 742-743]
	Ski Trips Cost Researcher His Job [pp. 743-744]

	Briefing
	A Pledge to Help Sakharov [p. 745]
	Interferon Victory Claimed and Disclaimed [p. 745]
	Control of Commercial Gene Splicing [p. 745]

	Research News
	At Last There Is a Way to Take it with You [pp. 746-748]
	Concern Rising about the Next Big Quake [pp. 748-749]

	Centennial
	100 Years of Science [pp. 750-751]

	Book Reviews
	The Scholarly Enterprise in America [pp. 752-753]
	Magnetic Effects [p. 753]
	Reproductive Adaptations [pp. 753-754]
	Gene Regulation [pp. 754-755]
	Theories of Memory [pp. 755-756]

	Reports
	Early Miocene Subglacial Basalts, the East Antarctic Ice Sheet, and Uplift of the Transantarctic Mountains [pp. 757-759]
	Migrations of California Gray Whales Tracked by Oxygen-18 Variations in their Epizoic Barnacles [pp. 759-760]
	Polar Coronal Holes and Cosmic-Ray Modulation [pp. 761-763]
	Oxidative Transformations of Polycyclic Aromatic Hydrocarbons Adsorbed on Coal Fly Ash [pp. 763-765]
	Racemization of Amino Acids in Dipeptides Shows COOH > NH$_{2}$ for Non-Sterically Hindered Residues [pp. 765-767]
	Abnormality of the X Chromosome in Human 46,XY Female Siblings with Dysgenetic Ovaries [pp. 768-769]
	Lactate Dehydrogenases of Atlantic Hagfish: Physiological and Evolutionary Implications of a Primitive Heart Isozyme [pp. 769-770]
	Asymmetrically Permeable Membrane Channels in Cell Junction [pp. 771-773]
	Camouflage by Integumentary Wetting in Bark Bugs [pp. 773-775]
	The Heart is a Target Organ for Androgen [pp. 775-777]
	Cell Growth with trans Fatty Acids is Affected by Adenosine 3$^{\prime}$,5$^{\prime}$-Monophosphate and Membrane Fluidity [pp. 777-779]
	Cellulose in the Cell Walls of the Bangiophyceae (Rhodophyta) [pp. 779-781]
	Access of Urinary Nonvolatiles to the Mammalian Vomeronasal Organ [pp. 781-783]
	Filter-Mediated Color Vision with One Visual Pigment [pp. 783-786]
	Hummingbirds See near Ultraviolet Light [pp. 786-788]
	Nursing Frequency, Gonadal Function, and Birth Spacing among !Kung Hunter-Gatherers [pp. 788-791]
	Bronchodilatation: Noncholinergic, Nonadrenergic Mediation Demonstrated in vivo in the Cat [pp. 791-792]

	Back Matter [pp. 756-812]





