Butterﬂy biosensors offer habitat hints

Tropical butterflies, already valued for
their beauty and grace, show promise as
ecological workhorses in the emerging
field of biodiversity conservation, pre-
liminary research suggests.

The goal — to use butterflies and other
selected invertebrates as indicators of
environmental health — remains years
from attainment. But ecologists have pro-
vided a strong theoretical basis for using
these sensitive species in making land-
management decisions. And now, some of
the first experiments designed to test this
approach appear to verify that butterflies
can serve as environmental “markers” for
a host of variations within their local
ecosystems.

So-called indicator groups have long
been popular among scientists con-
cerned with pollution-related issues.
Like canaries in a coal mine, these spe-
cies —if chosen correctly — provide early
warnings of subtle but significant envi-
ronmental changes.

Conservationists now seek to identify a
few key species that might do for bio-
diversity what previous indicator groups
have done for pollution control. Many
insects have complex life cycles that
include leaf-feeding caterpillar stages,
pupal phases and adult stages requiring
specific interactions with flowering

plants. This leads some ecologists to
suggest that such creatures may prove
ideal indicators of local environmental
stability and plant diversity.

Claire Kremen, a conservationist with
the Xerces Society in Portland, Ore.,
mapped butterfly distributions in var-
ious terrains within the southeast rain
forest of Madagascar. Using two different
computer programs designed to detect
correlations between local conditions
and species distributions, she identified
an array of butterfly species that appear
useful as indicators of subtle habitat
differences there. Butterfly data from
environmental “edges,” where forest pre-
serves border agricultural plots, may
someday help planners decide what
kinds of land use to permit alongside
protected areas, Kremen says. She de-
scribed her study this week in Snowbird,
Utah, at the annual meeting of the Ecolog-
ical Society of America.

Ecologists hope to identify other ani-
mal species — ranging from soil-dwelling
organisms to small vertebrates — as bio-
diversity indicators in other environs,
adds herpetologist Peter B. Pearman of
Duke University in Durham, N.C. Some
frogs may prove useful, he says, because
of their need for both aquatic and terres-
trial habitats. — R. Weiss

A-bomb babies: Mental blows, social woes

The Japanese call them “pika” chil-
dren, meaning “children of the flash.”
They were still in the womb in August
1945 when the atomic bombs that leveled
Hiroshima and Nagasaki sent their
mothers reeling. They are the youngest
survivors of the atomic bomb — but 45
years later, they are far from the luckiest.

Within a decade of the bombings, sci-
entists had already documented fetal
brain injuries and subsequent mental
retardation in children born to mothers
who were within 2,000 meters of ground
zerowhen the bombs exploded. Last year,
reassessments of those early data re-
vealed links between stages of fetal devel-
opment at the time of the bombing and
the likelihood of severe mental retarda-
tion (SN: 12/23&30/89, p.404). In particu-
lar, fetuses exposed between the 8th and
15th weeks of gestation suffered the high-
est subsequent rates of severe mental
retardation, small head size, convulsive
seizures and poor performance in school
and on IQ tests.

After reviewing magnetic resonanace
images of the brains of five adult pika
children, along with the results of one
autopsy, epidemiologist William J. Schull
and pediatrician James N. Yamazaki now
suggest that the radiation not only de-
stroyed brain cells but also disrupted the
complex migrations of such cells during
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fetal development.

Weeks 8 through 15 of gestation corre-
spond to two critical events in brain
development, explains Schull, of the Uni-
versity of Texas Health Science Center in
Houston. “This is the time when neurons
are produced in their greatest number. It
is also the time when those neurons will
migrate from their proliferative zones to
the cortex [outer surface] of the brain,
their ultimate site of function,” he says.
“The brain scans have shown that impair-
ment of migration will culminate in these
cells being in the wrong place — and if
they're in the wrong place, they do not do
the right thing.”

Confounding factors of war, however,
prevent Schull and Yamazaki from attrib-
uting cases of mental retardation solely
to radiation. “Some [mothers] were ren-
dered unconscious as the powerful blast
of wind picked them off the ground and
threw them several meters away,” the
researchers write in the Aug. 1 JOURNAL
OF THE AMERICAN MEDICAL ASSOCIATION.
John D. Boice Jr.,, an epidemiologist with
the National Cancer Institute, cautions
that such blast effects — along with mal-
nutrition, infection and other stresses of
war — may also have influenced the pika
children’s condition.

Biologically assaulted before birth,
pika children went on to suffer repeated
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Sky eyes spy mosquitoes

Using aircraft and space-based sen-
sors, researchers correctly predicted
an influx of malarial mosquitoes into
California rice fields months before the
insect population peaked, suggesting
the technique may prove valuable in
countries threatened by the disease.

The malaria-causing microbe doesn't
live in California, but the state harbors
populations of Anopheles freeborni, a
mosquito that can carry the parasite.
Working at NASA's Ames Research Cen-
ter in Mountain View, Calif., Byron L.
Wood, Kathy A. Hibbard and colleagues
used orbiting satellites and remote-
sensor-equipped aircraft flying at
30,000 feet to measure near-infrared and
red wavelengths reflected from 104 rice
fields in Sutter County.

The team found that the ratio of these
two wavelengths provides a “spectral
signature” that accurately measures
subtle changes in vegetation patterns.
To correlate these changes with mos-
quito populations, they compared the
spectral data with weekly counts of
mosquito larvae, hand-gathered by
Robert K. Washino and others from the
University of California, Davis. They
then added information from digitized
land-use maps showing the proximity of
cattle—the major food source of mature
A. freeborni. Combining all these de-
tails, they created a mathematical
model that predicts mosquito move-
ments two months in advance with 77 to
85 percent accuracy, depending on time
of year. “That’s pretty good,” Hibbard
says, “considering you cant see mos-
quitoes from space.”

She adds that the team has begun
adapting the technique for use in Mex-
ico, where the problem is “exponen-
tially more complex” because two spe-
cies of malarial mosquitoes live there in
very different habitats. In the long run,
however, the method could enable pub-
lic health officials to control infesta-
tions before they grow too large, Hib-
bard said this week at the Ecological
Society of America’s annual meeting in
Snowbird, Utah. O

sociological blows. Yamazaki, who last
fall interviewed families of pika children
in Japan, says the pika label carries a
severe stigma there. As adults, these
individuals have difficulty finding em-
ployment, and some have been institu-
tionalized, explains the University of Cal-
ifornia, Los Angeles, pediatrician. “Some
parents don't want to talk about it be-
cause they fear discrimination against
family members,” he says.

Moreover, the researchers note, “new
worries beset many of these parents, for
they are now 60 to 70 years of age and fear
for the future care of their [handicapped]
children.” — W Stolzenburg
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