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during an AIDS vaccine trial should be of-
fered the “highest attainable” treatment in
their locale that can be sustained after the tri-
al ends. To offer more, said Dwip Kitayoporn
of Thailand’s Mahidol University, would be
“like leaving a Cadillac or Rolls Royce in
our country, but no one can afford to drive it
or even repair it.” Major Rubaramira Ruran-
ga, an HIV-infected Ugandan who works at a
research center in Kampala, warned that peo-
ple may also sign up for vaccine trials just to
get access to drugs. “We'’re going to create a
safe haven for people who are going to be
put on the trial,” Ruranga said. This, others
noted, would violate the ethical principle that
researchers must not “unduly influence” peo-
ple to join trials.

But an impassioned, ardent minority re-
jected the idea that trial volunteers should be
treated any differently from those in devel-
oped countries. Dirceu Gerco, coordinator
of an AIDS vaccine center in Brazil, worried
that setting a lower standard for poor coun-
tries was a slippery slope. “When you put
the level of ethics below the maximum, it’s
very easy to lower it more,” said Gerco,
whose sentiments were shared by several
other Brazilians at the meeting.

Francis and several Thai scientists under-
scored how this debate is far from theoretical:
They are now gearing up for a large trial of
the company’s vaccine in Thailand before the
end of the year. Neither the company nor the
cash-strapped Thai government plans to give
cutting-edge treatments to people who be-
come infected. When Public Citizen’s Peter
Lurie was asked at the meeting if the group
would campaign against this trial, he said no
comment—which is one more critical ques-
tion that the meeting left unanswered.

—JON COHEN
Fungus May Drive Frog
Genocide

The case is so frustrating it would make

even Hercule Poirot sigh. Amphibian popu-

lations have been

plummeting in the

past 2 decades, but

the perpetrator has

left precious few

clues to its identity.

Time and again, scientists have visited

woods filled with frog song just 3 or 4 years

earlier, and “they’re just gone,” says David

Wake of the University of California, Berke-

ley—the frog corpses already decayed or

eaten. Now, researchers have finally caught
a killer in the act.

The accused is a new fungus that has

turned up in 120 frogs and toads of 12 species

in Australia and seven species in Panama
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Mug shot. Prime suspect in frog deaths in Aus-
tralia and Panama, the chytrid fungus.

often during mass die-offs in relatively pris-
tine areas. Fourteen scientists from Aus-
tralia, the United States, the United King-
dom, and Canada will describe the fungus—
from the phylum Chytridiomycota—in the
21 July Proceedings of the National Acade-
my of Sciences. “I don’t think this is the
cause of amphibian declines,” says Allan
Pessier of the National Zoo in Washington,
D.C., who is part of a second team that has
seen the same fungus in zoo populations of
amphibians in the United States. Re-
searchers haven’t found any fungi when
they’ve looked for them in frogs in Califor-
nia, for instance, where pesticides are the
leading suspect in amphibian die-offs, says
Gary Fellers of the University of California,
Davis. But, adds Pessier, “in my opinion,
this is a significant finding.”

After noticing spore casings on the skin
of rainforest frogs that died in Queensland,
Australia, in 1993, a team led by veterinary
pathologist Lee Berger of James Cook Uni-
versity in Queensland homed in on a sus-
pect: a new species of chytrid fungus, whose
prior rap sheet had it infecting plants and in-
sects, not vertebrates. Meanwhile, U.S. sci-
entists had found a similar fungus in frog
corpses after a die-off in western Panama in
January 1997. “This is the only thing the
dead and dying frogs shared in common,”
says veterinary pathologist D. Earl Green of
the U.S. National Institutes of Health. The
team has yet to isolate the fungus and prove
it’s the culprit, rather than something else on
the skin. They are also unsure about the
killer’s modus operandi—whether it exudes
a lethal toxin or suffocates frogs by clogging
their skin pores, through which they breathe.

Also a mystery is just how the fungus
turned up on two far-flung continents in
such a short time. One unsettling theory is
that researchers traveling between Australia
and Central America carried it with them on
their boots. Another is that the fungus had
been lurking in both hemispheres but didn’t
start killing frogs until after they were weak-
ened by something else—such as UV light
coming through the thinning ozone layer, or
pesticides. One way to sort this out is to ex-

amine the fungal DNA to establish the phy-
logenetic relationship among isolates.

The DNA studies will also help deter-
mine how fast the fungus might be country
hopping. For example, chytrid may have
spread to Panama from Costa Rica, where in
1988 half the 40 amphibian species on a
Monteverde ridge vanished. Although the de-
tective work is far from finished, says team
member Peter Daszak of Kingston Universi-
ty in the UK., “what we’ve got for the first
time is real evidence—dead bodies.”

~JOCELYN KAISER

Eight Millennia of
Footwear Fashion

From the bear-fur shoes that once graced the
feet of Japanese samurai to the sleek plat-
form sandals that strut down runways today,
people have long garbed the humblest part
of the human body—our feet—in high fash-
ion. Now ancient sandals and slip-ons from
central Missouri reveal that attention to
fashion in footwear goes back 8000 years or
more. On page 72, archaeological textile ex-
pert Jenna Kuttruff of Louisiana State Uni-
versity in Baton Rouge and her colleagues

Fancy footwear. An undated fiber sandal from
the cache at Arnold Research Cave.

analyze and date a rare collection of 35 per-
ishable fiber and leather shoes excavated
decades ago from a Missouri cave.

One shoe is dated at more than 8000
years old, making it among the oldest in
North America. And the shoes’ complex
weave and design indicate that early North
Americans were just as fashion conscious
as we are. “The complexity in design
means that we had artists and craftspeople
even then,” says Kathryn Jakes, a fiber spe-
cialist at Ohio State University in Colum-
bus. Adds James Petersen, an archaeologist
at the University of Vermont in Burlington:
“In modern society we show our status and
individuality through our clothing. But one
would not have guessed this of prehistoric
native North America 8300 years ago,” as
social distinctions in personal effects such
as jewelry don’t generally appear until
4000 to 5000 years ago.

3 JULY 1998

23



N. TATARNIC/UNIVERSITY OF TORONTO

The shoes were unearthed in the 1950s
by an amateur archaeologist, J. Mett
Shippee, at Arnold Research Cave near
Columbia, Missouri. Analyses of animal
bones, stone tools, and ceramic fragments
from the cave by Shippee and later by ar-
chaeologist Michael O’Brien of the Univer-
sity of Missouri, Columbia, revealed that
the cave’s visitors ranged from Archaic
hunters and gatherers to later agricultural
peoples. Taking shelter in the cave, genera-
tions of these early Americans lost or tossed
away their worn shoes, which the cave’s
dryness preserved.

But no one suspected the shoes’ age until
O’Brien contacted Kuttruff, an expert on
prehistoric clothing in the eastern United
States. She noted that although regional his-
toric accounts described Native Americans
in mainly leather footwear, almost all the
shoes were of plant fiber, suggesting that
they were ancient. She and her colleagues
carbon-dated fibers of seven of the most di-
verse shoes by accelerator mass spectrome-
try, an especially sensitive dating technique.
They found that the shoes range in age from
1070 to as much as 8325 years old.

The ancient shoemakers relied largely on
just one of several fiber-producing plants in
the region: Eryngium yuccifolium, or rat-
tlesnake master (named for the supposed
antivenom properties of its leaves). The de-
signs, however, range from sandals to sever-
al varieties of slip-ons and moccasins, with
fibers twined, twisted, and interlaced in dif-
ferent and complex ways to form straps,
soles, and heels. The sling-back and slip-on
styles look contemporary enough to be
sported on modern city streets.

Whether the distinctive footwear styles
were created for different seasons or simply
for fashion is far from clear. But if a larger
sample of the styles could be found and dat-
ed, they could prove a real boon to research,
says Tom Dillehay, an archaeologist at the
University of Kentucky, Lexington. The var-
ied styles “not only show footwear technolo-
gy and its growth and change” but could also
be used, along with more traditional markers
such as tools and pottery, to help identify the
age or cultural affiliation of sites.

The cache of footwear also offers an un-
usually personal glimpse of early Americans.
Some sandals were trodden to holes and fru-
gally repaired before being lost, while a child’s
leather moccasin was apparently kicked off al-
most new. One complete specimen was a per-
fect men’s size 9'5. It “makes you think about
some person in prehistoric times wearing
those sandals,” says Jakes. “Looking at the
sandals, [you know] that someone used them.”

—HEATHER PRINGLE

Heather Pringle is a writer in Vancouver, British
Columbia.
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Successful Flies Make
Love, Not War

VANCOUVER—Male rivalry may be costlier
than expected. Male fruit flies, for example,
have evolved a nasty chemical weapon in their
duels over females: toxic semen that thwarts
their rivals and harms their mates. Evolution-
ary biologists had thought that because males
with the best genes win these battles, the
benefits outweigh the costs of
such tactics. A study reported
here last week at the annual
meeting of the Society for the
Study of Evolution suggests
that’s not the case. When re- .
searchers forced fruit flies to 4
be monogamous, allowmg
evolution to disarm the semi-
nal fluid, they found that the
monogamous population pro-
duced more offspring overall
than control populations did.

Evolutionary biologists have theorized
since the early 1970s that mating takes place
on an evolutionary battlefield. In flies, rival
males and the females they mate with seem
to wage a three-way contest for reproductive
advantage. After mating, a female fly stores
about 500 sperm in internal pockets
until her eggs are ready to be fertil-
ized. But those sperm can be sup-
planted in later matings. To gain
an edge over other Casanovas,

a male fly laces his seminal fluid
with about 60 proteins designed to
boost the chances that his sperm
will win out. Some depress the fe-
male’s sex drive, decreasing her
willingness to mate again. Some
increase her short-term egg-laying
rate, and some are toxic to other
flies’ sperm. Unfortunately, the female gets
caught in the crossfire; the seminal fluid is
also mildly toxic to her, so she evolves chem-
ical defenses against it.

Two years ago, evolutionary biologist
William Rice of the University of California,
Santa Cruz, dramatized how male rivalry can
put the sexes at odds when he used a trick of
genetics to prevent females from evolving
defenses to the male power plays. Unre-
strained, the males became “su-
permales,” with very toxic seminal
fluid and aggressive mating habits.
They reaped larger numbers of off-
spring than their rivals but caused
their mates to die young (Science, 17
May 1996, p. 953).

Now Brett Holland, a graduate
student collaborating with Rice, has
shown that sensitive nice-guy flies
can evolve, too, when competitive

/

Armed for battle. In some
species of water striders,
males have evolved longer,
stronger appendages to sub-
due their mates.

pressure is removed. Holland imposed
monogamy on the normally promiscuous in-
sects by isolating male-female pairs in sepa-
rate vials. He mixed the offspring from all the
pairs and picked his next generation at ran-
dom from the hatchlings. After 32 genera-
tions, the flies were on their way to disarma-
ment. Compared with male progeny of con-
trol flies that had to compete for a single fe-
male, descendants of monogamous males had
less toxic seminal fluid and did not harass fe-
males as much. Females, in turn, were
less resistant to the males’ sem-
inal fluid and more receptive to
their courtship proposals.

The move toward coopera-
tion in a monogamous rela-
tionship was expected, Hol-
land says, as “anything [a
male] does to hurt her hurts
himself>” But the researchers
were less sure what the effect
would be on the population as
a whole. In fact, the coopera-
tion paid off. The monoga-
mous flies produced an average of 28%
more viable offspring than controls, even
when the disarmed males competed with
each other.

The experiment is a clear, and clever,
demonstration of the costs of conflict in evo-
lution, says Michael Rose, an evolu-

tionary biologist at the University of

California, Irvine. Locke Rowe
\\ of the University of Toronto in

\\ Canada agrees: “It’s similar

to a real arms race, where
competition drags the whole
economy down.”

In his own talk, Rowe
offered another example of this de-
structive path: water strider species
belonging to the genus Rheumato-
bates. He found evidence of a
gradual buildup of armaments in males of
different species, including longer legs,
spines, and antennae that look like muscular
legs. These implements apparently give a
male a reproductive advantage over other
males by enabling him to hold down resis-
tant females during mating, Rowe says.

Indeed, species that eschew such rivalry

are relatively rare. “You need fairly
special environmental conditions for
monogamy to evolve,” Holland
says, because any cheater—a
\, male who mates with more
N, than one female—will have
more offspring than his
\  monogamous brothers.
Unless a male can guard
his mate without harming her or geo-
graphical distance separates couples,
he says, there is no truce in sight.
~GRETCHEN VOGEL
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