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magnitude was 6.2), was also discovered 
to have been moved closer to failure by 
the Landers mainshock. 

These discoveries of possible 'earth
quake triggering' prompted Harris et al. 1 

to study 44 earthquakes of magnitude 5 or 
more that occurred in southern California 
between 1968 and 1993. They examined 
the stress interactions ( defined by the 
authors as a change in 'Coulomb failure 
stress' or 11CFS) between the 946 unique 
pairs of events. Of the 946 pairs, 907 were 
eliminated because the stress interactions 
were less than 0.1 bar, and another 12 
pairs were eliminated because the earth
quakes in each pair were within 5 km of 

Stretch and squeeze - double-couple rep
resentation of an earthquake on a finite 
right-lateral strike-slip fault. The solid line 
represents a fault trace, and the star indicates 
the earthquake epicentre. The regions A and C 
are compressed, whereas regions Band Dare 
dilated. 

one another, and calculations of the stress 
interactions were considered unreliable. 
Of the remaining 27 pairs ( all with 
hypocentral separations less than 40 km), 
15 of 16 had positive 11CFS - that is, the 
first earthquake of the pair moved the 
fault of the second earthquake closer to 
failure - and occurred with time delays 
of one and a half years or less. After 
the first 18 months there were roughly 
equal numbers of positive and negative 
11CFS pairs. 

After rejecting any systematic bias in 
the dat'.l, the authors conclude that faults 
that are within 40 km of an earthquake 
and oriented to produce a positive 11CFS 
are more likely to generate an earthquake 
within the next year and a half than faults 
oriented to produce a negative 11CFS. 
They further suggest that these data are 
evidence for earthquake-triggering by 
static stress changes at magnitude 5 or 
more and that simple models of Coulomb 
failure stress can mark regions (or, by 
inference, faults) of increased seismic 
hazard following a southern California 
earthquake. 
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Of course, assuming that earthquakes 
are linked through static stress changes as 
Harris et al. suggest, the key questions 
are: do we have a potential earthquake 
predictor, and if so, how effective is it? 
The answer is mixed. If the orientations of 
active fault planes within a seismotectonic 
region such as southern California can be 
determined from surface geological map
ping or, in the case of buried faults, 
inferred on the basis of subsurface geolo
gical data, then the change in Coulomb 
failure stress due to an earthquake within 
the region can be calculated for each such 
fault immediately after the event. Faults 
or clusters of faults with similar orienta
tions having a positive 11CFS of more than 
0.1 bar can be singled out as candidates for 
subsequent earthquakes or aftershocks. 

In practice, it is not that simple, for a 
couple of reasons. First, because of the 
large number of active faults with similar 
and conjugate orientations in southern 
California, the method is not particularly 
restrictive. Perhaps a half to two-thirds of 
the area around an earthquake in south
ern California might be eliminated from 
the zone likely to experience a second 
earthquake within 18 months, but that still 
leaves hundreds of square kilometres and 
many faults as possible candidates. And 
second, many large aftershocks, and even 
some mainshocks, occur on unrecognized 
or minor faults for which it is either 
impossible or impractical to calculate the 
11CFS following a nearby earthquake. 
Although some of these faults may be 
automatically included as candidates for a 
subsequent earthquake because they are 
associated and aligned with larger, more 
recognizable faults with positive 11CFS, 
earthquake locations cannot yet be pin
pointed on them by mapping static stress 
change. 

So although the results of Harris and 
co-workers are scientifically intriguing 
and may shed some light on why earth
quakes often tend to cluster in time and 
space5

, the static stress change method 
will need refinement before becoming 
economically and socially viable for 
hazard mitigation, and before being 
accepted by emergency officials and the 
public at large. This conclusion should be 
viewed as a challenge to seismologists and 
not as a discouragement. D 
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-DAEDALUS----------, 

Dry as dust 
Mosr liquids wet most solids. Their short
range molecular attractions are 
comparable and fairly feeble, so 
spreading is easy. Daedalus now plans to 
change this. He remarks that water often 
fails to wet a dusty surface. It forms 
droplets which, covered with dust 
themselves, roll around without wetting. 
So he is inventing a dustier anti-wetting 
dust. Cunningly, it is magnetic. 

Magnetic liquids, essentially 
suspensions offine magnetic particles, 
already find many uses. Chemically 
absorbent varieties can even scavenge 
specific molecules from a solution, so 
thatthey can be segregated by a magnet. 
DREADCO's chemists are now extending 
this technology. They are devising fine 
magnetized particles which are partially 
hydrophobic, like detergent molecules. 
As a result, they are surface active. When 
dispersed in water, they collect 
preferentially on its surface with their 
hydrophobic regions facing outwards, 
but attracting each other laterally. In 
effect, they mimic the surface-tension 
mechanism of normal liquids, but at up to 
a thousand times the intensity. They will 
cover any liquid with a tough, tenacious, 
non-wetting skin. 

Like a good detergent, DREADCO's 
'Dry Water' will be very economical. A few 
pa·rts per thousand will make water and 
most other liquids utterly non-wetting. 
The obvious market is as a final rinsing 
additive for domestic washing. By drying 
the water, it will allow clothes, crockery 
and even bathers to emerge bone-dry 
from the wash. But Daedalus fears that 
the inky blackness of the fine magnetic
particle suspension will discourage the 
domestic purchaser. Instead, he plans to 
add the productto industrial canals and 
waterways, many of which are fairly 
black already. 

Boats and barges will cease to be 
wetted by the water. They will experience 
much lower drag, and will suffer less 
from small leaks (which dried water will 
not easily penetrate). The vessels will 
even be pushed slightly upwards out of 
the water. They will ride higher, usefully 
reducing their draught. 

On a smaller scale, blobs of dried 
water will act as flexible, almost 
frictionless ball-bearings for many 
mechanisms. Dry Water will also allow 
microchemists to pour and handle small 
liquid samples without loss, like so many 
blobs of mercury. And the fun of poking 
little beads offluid about, which an older 
generation used to enjoy with mercury, 
will return to our teaching laboratories. 
Modern chemophobic students, who flee 
in terror if a thermometer breaks, will 
have the same innocentfun with dried 
water. David Jones 
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