Fallout and cancer:
The debate goes on

Did fallout from nuclear-weapons tests
conducted in Nevada during the 1950s and
1960s contribute to a higher-than-normal
incidence of cancer for downwind popu-
lations in Utah? A study published five
years ago seemed to suggest the answer
was yes, at least for childhood leukemia
(SN:3/3/79, p. 133). But a report published
this week by three National Cancer Insti-
tute (NCI) epidemiologists not only failed
to confirm that earlier fallout-leukemia
link, but also challenged the value of the
statistical techniques from which the ear-
lier study’s conclusions were derived.
Meanwhile, authors of the earlier study
stand by their work and counter the NCI
criticism with some of their own. More-
over they say follow-up studies they've
conducted only strengthen their earlier
contention that a fallout-leukemia risk is
real. Clearly, the debate is far from over.

In 1979, Joseph Lyon and colleagues at
the University of Utah College of Medicine
in Salt Lake City reported an apparent ex-
cess in the number of deaths from child-
hood leukemia among children who had
lived in southern Utah—a region that gov-
ernment records indicated would have re-
ceived the highest fallout levels in the
state.

Charles Land and colleagues at NCI in
Bethesda, Md., recently attempted to ver-
ify the Utah team’s findings using National
Center for Health Statistics (NCHS) data.
This necessitated changing the data base
somewhat since Lyon’s data went back to
1944, the NCHS data no earlier than 1950.

Lyon’s team compared data for northern
and southern Utah, since federal records
indicated highest fallout exposures would
have occurred in the southwest part of the
state. In the pre-fallout years from 1944 to
1949, Utah records report that only three
leukemias occurred in southern Utah, 38
in northern Utah.

It is largely about the significance and
validity of this 1944-t0-1949 data that the
NCI and Utah teams are now arguing. Ac-
cording to Land, the 38 figure “is actually
in keeping with the rest of the data [for
subsequent years)]. It’s the 3, for a six-year
period, that is unusual—in fact, it's a quar-
ter as much as in northern Utah,” based on
the regions’ respective population sizes.

Land says Lyon has taken the view that
southern Utah’s initially low leukemia rate
was the norm for that area, and that the
increase since 1950 is a result of the fall-
out. “But leukemia rates don’t vary much
by region, at least in developed countries,”
Land notes. And that observation, con-
firmed by NCI data, led Land’s team to
question whether the three leukemias for
1944 to 1949 might not result from mis-
diagnoses. An underreporting of leuke-
mias would not be hard to imagine, the NCI
researchers say, because of the histori-
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Test Site, like this 1953 detonation, is being
debated as a cause of leukemia.

cally low ratio of physicians to residents
that has typified rural, southern Utah. The
ratio of board-certified physicians per
100,000 residents remained more than 10
times higher in northern Utah than south-
ern Utah through at least 1969, they point
out.

But even if one accepts that three leu-
kemias for the pre-1950 southern Utah
cohort is accurate, Land said, when that
rate is compared against leukemia rates
for subsequent periods, no “significant”
difference between northern and southern
populations is found, despite the Lyon
team’s claim to the contrary. Writing in the
Jan. 13 ScieNncg, Land and co-workers
charge the Utah team with having used the
wrong statistical technique to validate the
significance of their findings. Land con-
tends that Lyon “said he satisfied the
criteria of statistical significance, but he
hadn’t. And to a statistician, to a scientist,
that’s a pretty severe mistake.”

Lyon takes umbrage at this allegation. In
an interview, he said, “I think there may be
some areas of disagreement, but not fatal
flaws.” Lyon added that he stood behind
the statistical methods and conclusions
contained in his 1979 study.

Lyon also criticized the NCI researchers
for grouping mortality figures in their
study according to the age of the child at
death instead of the calendar year in
which the death occurred. Analyzing by
calendar year, Lyon says, for 1959 to 1967
leukemia incidence roughly doubled
across all age groups in southern Utah,
relative to northern Utah. However, he
adds, because leukemia tends to occur
most often in children under the age of 4
years, less often in those 5 to 9, and rela-
tively infrequently in children above 10, it's
particularly significant that the 1959-to-
1967 incidence figures report an eight-fold
increase in leukemias for children 10 to 14
in southern Utah. Lyon says, “If you plot
back who these folks are, they're the ones
with the biggest cumulative exposure:
They lived through all the bomb testing.”

—J. Raloff
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Voyager 2’s outlook
for Uranus

Early explorers setting out across the
ocean did not know what they might find
on the other side. A ring of fire? The edge
of the world? The home of the gods? On
Jan. 24, 1986, the Voyager 2 spacecraft will
become the first probe from earth ever to
visit a major planet that is invisible to the
naked eyes of the people who launched
the quest. Even the mere existence of dis-
tant Uranus, in fact, has been known for
barely two centuries. To get there, Voyager
2 will have had to travel more than 3 bil-
lion miles and endure nearly eight and a
half years in space.

It could be long years before such a
foray is attempted again, so the engineers
and scientists watching over the craft’s
welfare have more than even the usual
reasons to keep close track of the health
of their charge. Various problems have
arisen during the flight, and there is the
potential for others, but the Voyager team
at the control center at Jet Propuision
Laboratory (JPL) in Pasadena, Calif., has
found ways around some and devised pro-
cedures for dealing with others should
they develop. Still, Uranus is the least-
known world to which spacecraft have yet
been sent, so interest is high.

The major area of concern is the craft’s
“scan platform,” a movable, motor-driven
mounting that carries its cameras, photo-
polarimeter and ultraviolet and infrared
sensors. The platform worked fine through
a 1979 encounter with Jupiter and exactly
halfway through a 1981 rendezvous with
Saturn. Just as Voyager 2 passed through
the plane of Saturn’s rings, however, the
device was found to have become stuck in
azimuth, one of its two axes of motion. A
brief, early thought was that a particle
from the rings (though they were thought
to be well inside the crossing point) had
jammed in the mechanism, but engineers
later concluded that some lubricant had
leaked out from between a drive gear and
its spindle. Months of ground testing with
identical systems, punctuated by a few
gentle nudges of the actual platform sug-
gest that at least slow movements might
be possible, but if the device sticks solid
during its close approach to Uranus, the
result would be catastrophic.

An alternative would be not to use the
scan platform at all, but instead to roll the
whole spacecraft when motions in the
azimuth direction were necessary. Some
of Voyager 2’s scientific instruments,
mounted on the spacecraft itself rather
than on the movable platform, are de-
signed to operate in a known, fixed direc-
tion while other sensors move. Plasma-
wave measurements, for example, impor-
tant in studying the planet’s ionosphere,
radiation belts (if any) and interactions
with the solar wind, require long periods
of stable orientation. This could be a prob-
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