
break of the disease, which is highly 
contagious and characterized by a flush- 
like rash on the cheeks, in two schools in 
North London. "We did find in that 
outbreak incontrovertible evidence that 
the [parvolvirus caused the disease," 
Mortimer says. Serums from 39 of the 41 
patients tested had antibody against the 
virus, whereas those of people who had 
been in contact with the patients, but 
remained well, did not. 

S o  far, no one has been able to  grow 
parvovirus B 19 in culture. The epidemio- 
logical and biochemical studies have had 
to be carried out with the small amounts 
of viral material isolated from blood. 
Nonetheless, Jesse Summers of the In- 
stitute for Cancer Research in Philadel- 
phia, with Anderson, has characterized 
the viral DNA, showing, among other 
things, that it is about 5.5 kilobases long, 
the right length for the DNA of an inde- 
pendently replicating parvovirus. 

Moreover, Tattersall, in collaboration 
with the group at  the Central Public 
Health Laboratory, has cloned the viral 
DNA. The cloned DNA is about 5.3 
kilobases in length and codes for four 
proteins. Its sequence, Tattersall says, is 
distantly related to those of the DNA's 
of the murine and porcine parvoviruses. 

The cloning might make possible a 
vaccine against parvovirus infection, al- 
though this does not appear necessary, 
as  fifth disease is apparently innocuous 
and aplastic crisis is readily treatable. 
According to Tattersall, the cloning 
should be most useful because it will 
make available the more abundant quan- 
tities of viral antigen that are needed for 
further epidemiological studies. 

The parvoviruses that infect animals 
frequently cause severe birth defects if 
the infection occurs during pregnancy. 
S o  far, there is no evidence that parvovi- 
rus B19 does the same, although only 
very limited studies have been per- 
formed because of the lack of the viral 
antigen needed to screen for signs of 
infection. If parvovirus B19 should ever 
be linked to birth defects, then a vaccine 
would be warranted. The virus is widely 
spread. Its distribution is probably 
worldwide and, according to Mortimer's 
most recent data, about 60 percent of the 
blood donors in England have been in- 
fected at some time in their lives. 

Moreover, Tattersall points out, it 
might be worthwhile to look for involve- 
ment of the virus in additional diseases 
thought to  be of viral origin but for which 
no specific virus has been implicated. 
"The two diseases identified so far may 
be the tip of the iceberg," Tattersall 
says, "although the iceberg may be rela- 
tively small."-JEAN L. MARX 
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The Fine Points of Cloud Seeding 
As part of a return to basics in the field of weather modification, chemists 

are taking a closer look at how ice forms around submicrometer particles, 
the first step toward wringing more precipitation from reluctant clouds. 
Seeding of clouds created in laboratory chambers is showing that processes 
on the smallest scales d o  not always work in the ways or  at the rates that 
researchers had assumed. Although not yet confirmed in the field, the new 
information about old standby seeding agents like dry ice may eventually 
help to  explain some past successes and failures. 

The problem with some clouds is their tendency to hold back water they 
might release as  rain o r  snow. The unused water is in the form of vapor or 
tiny cloud drops, a million of which would make one raindrop. Despite sub- 
zero temperatures, these cloud drops need not freeze, and they are too 
small to  fall through the cloud. Some of them can be started on their way to 
becoming precipitation by natural ice-forming nuclei, usually micrometer- 
sized bits of clay that catalyze ice crystallization. A cloud drop can turn to  
ice about the clay nucleant and grow at the expense of water vapor evaporated 
from surrounding drops until the new ice crystal is heavy enough to fall. 
Still, there are often not enough natural ice-forming nuclei to  go around. 

Meteorologists' first solution was to toss dry ice into the cloud. That 
cooled some of the water vapor to below -40"C, where water must freeze 
with or without a nucleant. Chemists in a Colorado State University (CSU) 
group headed .by William Finnegan have reexamined dry ice seeding in a 
laboratory cloud chamber and found it to  be 10 to 50 times more effective 
than generally reported (1)-1 gram of it can create 5 trillion ice crystals at 
-10°C. The unsuspected efficiency of dry ice seeding could have been a 
problem for some past weather modification experiments, Finnegan specu- 
lates. If there are too many new ice crystals and not enough water drops left 
to feed them, the crystals will never grow large enough to fall. 

The unexpected efficiency of another seeding agent may have aided two 
other experiments. Silver iodide and related compounds have become 
popular seeding agents because of the resemblance of their crystal struc- 
tures to  that of ice-they catalyze ice formation by providing an icelike 
template for the initiation of ice formation. The CSU group found that a 2:  1 
mixture of silver iodide and sodium iodide worked about as  expected under 
normal cloud chamber conditions (2). But when the relative humidity 
slightly exceeded 100 percent, as  can happen when natural clouds are forced 
over mountains, the rate at which water condensed onto the particles and 
froze soared by a factor of 30 and the number of ice particles per gram of 
nucleant increased about 100-fold. The same rate and efficiency increases 
could have played a role in the success of the experiments at  Climax, 
Colorado, and in Israel, suggests Finnegan. 

Another nucleant, silver iodide-silver chloride, may have been too slow 
for the good of the Florida Area Cumulus Experiment (FACE). The CSU 
group found that this nucleant, being less hygroscopic, must collide with a 
cloud drop rather than have water condense on it (3). This far slower 
collision process might have reduced the effectiveness of seeding during 
FACE, speculates Finnegan, where opportunities for effective seeding were 
brief. Feng DaXiong and Finnegan redesigned this nucleant by adding 
sodium chloride. That allowed direct condensation on the particles and 
accelerated the process by a factor of 10 or more. 

S o  far, the significance of the mechanism and rate of reaction of 
submicrometer nucleants has only been demonstrated in the cloud chamber. 
Their roles in real clouds will remain speculative until their importance 
relative to the large natural variability of weather modification experiments 
can be determined. Most cloud physicists agree, however, that weather 
modification experimenters should no longer neglect even these smallest of 
details.-RICHARD A. KERR 
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