Every scientist
has a

story

AAAS MEMBER CENTRAL

36

Every Scientist Has a Story.
The eruption of Mt. Etna sparked volcanologist Rosaly Lopes’ passion
for science. Biologist John Priscu found his calling tracking tiny
microbes deep under the Antarctic ice sheet. While fighting infectious
disease in Egypt, F DeWolfe Miller found himself unearthing Pharoah’s
treasure in the desert sand.
These are but a few of the stories of the more than 120,000 AAAS
members from 91 countries–from Nobel Prize winners to high school
students–who share a passion for science.
Each of the AAAS scientists profiled in this publication has a personal
story of scientific discovery. A moment when their curiosity compelled
them to pursue new knowledge about the world around us.
Their lives and work are the driving force behind AAAS, and are
the inspiration for this booklet and our member website, AAAS
MemberCentral (membercentral.aaas.org).
We invite you to read about these AAAS member scientists and policymakers who are on the frontlines of science and society. You can also
learn about the issues that matter most to scientists and science lovers
everywhere–on topics including communication, career development,
the history of science, and much more.
We hope you see some of yourself in the stories our members have shared
with us. We encourage you to connect your enthusiasm for science with
theirs by becoming a member of AAAS.
Join AAAS today and become part of the ongoing story of science.
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Volcanologist Rosaly Lopes in front of Mt. Yasur, Vanuatu. Photo by Ralph B. White.
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and the enigmatic workings

							 of volcanoes
By Colleen Shalby

In 1978, planetary scientist and volcanologist Rosaly Lopes was finishing her last
year of undergraduate school at the University of London with intentions to become an astronomer. But on a whim, she
took a planetary science class for one of
her final undergraduate courses. It was
just three weeks into class when the volcano Mount Etna erupted off the coast of
Sicily, sending her professor to survey the
effects and igniting a new feeling of curiosity in Lopes.
Rerouting her future plan from studying the stars, she decided to study volcanoes on Earth and in space instead. "It had
a sense of adventure for me," she remembers. Just one year later, Lopes visited that
same volcano on fieldwork while in graduate school. If she was unsure of her new
career choice, her decision was solidified
when Mount Etna erupted once more. She
was only a mile away.
Lopes, 55, is now a Senior Research
Scientist and Deputy Manager for Planetary Sciences at NASA's Jet Propulsion Laboratory (JPL) and speaks animatedly about her career and her passion for
science, an interest rooted in her childhood.
Growing up in Rio de Janeiro during the
beginnings of the Apollo program, Lopes
declared at the age of seven that she'd
become an astronaut. But soon after realizing that her candidacy would prove difficult because she was a "Brazilian woman
with poor eyesight," she switched gears at
age 10 and decided, "the thing I ought to do
was work for NASA." Despite her parents'
concerns, she relentlessly pursued her
goal. "I'm very stubborn, so I persisted,"
recalls Lopes.
Lopes finally got the opportunity to
work for NASA in 1989. After living in
England for 13 years, where she held a

civil service job at the Old Royal Observatory, she was offered a temporary job in
the United States to work for JPL. Though
her friends warned her of leaving a job of
such permanence for one of instability, she
jumped for the chance. "I decided to take a
risk," says Lopes.
Just two years later, she became a
member of the Galileo Project, which flew
by Venus and Earth on its way to study
Jupiter. Since then, her work at JPL has
focused on the geology of bodies in space,
with an emphasis on the volcanic features
of Saturn's moon Titan and Jupiter's moon
lo. "We're trying to find out the physics
behind volcanic eruptions," she explains.

“You have to be
sufficiently humble
to know that you
never know enough.”
Lopes explains that studying volcanoes in space provides greater insight into
the design of volcanoes on Earth, which
is limited by a narrow range of magma
composition and an unchanging gravity and atmospheric pressure. Planetary
research therefore provides broader knowledge of the workings of an earthly volcano.
Without the restriction of plate tectonics and with the addition of varying gravities and atmospheres, the planets become
"natural laboratories" for studying volcanoes−even more so because volcanoes on
other planets are often much larger than
those on Earth.
For the past eight years, Lopes has been
working on the Cassini Mission, which is
studying Saturn's moons Titan and Enceladus during the planet's entire seasonal

period. As the investigation scientist for
the spacecraft's radar, Lopes acts as a liaison between the science team and project
engineers and managers. "No two days are
ever the same," says Lopes about her growing list of responsibilities.
And no two volcanoes are the same
either. She's visited over 50 volcanoes
throughout her career. Her extensive
knowledge and experience with volcanoes compelled her to write "The Volcano
Adventure Guide," the only book in existence that describes every volcano on the
planet. "You've got to know what you're
doing around active volcanoes," advises
Lopes. "I've come across people who are
totally unprepared."
While writing seems to be her favorite
pastime−she's currently working on her
seventh book−Lopes maintains a commitment to representing the Division for Planetary Sciences (DPS), a division of the
American Astronomical Society, within
the broader science community. As its vice
chair, she helps organize its annual meeting and reaches out to the community for
support.
Additionally, Lopes is a member of
the International Astronomical Union,
which is responsible for planetary systems'
nomenclature, a naming convention … to
determine the name of a new moon, [the
name of the] gap between rings "or any
new finding in the solar system." On occasion, she will even lend her help at school
science fairs, judging students' model
volcanoes.
As Lopes grows in her understanding
of the enigmatic workings of volcanoes,
tremendous "beasts" that have significantly
shaped the planet, she continues to believe
that curiosity and a passion for constant
exploration is the key to any discovery. §
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F DeWolfe Miller
– A real life Indiana Jones

By Peggy Mihelich
From the deck of Aeolus, Capt. F DeWolfe
Miller checks the depth of the water with
a handheld device. "One hundred feet,"
he says with a smile. The 42-foot, double-ended Valiant cuts through the water
at roughly 7.5 knots, its sails grabbing air
to speed it along Oahu's southern coastline,
with Honolulu as a backdrop.
"I know this is Hawaii, but today is an
especially beautiful day for a sunset sail,"
observes Miller, hauling up the jib to give
Aeolus more speed.
Sailing is just one of Miller's many
passions, which also include riding horses
and motorcycles, free diving, discovering and studying Egyptian mummies, and
expertly cracking a bullwhip should the
need arise.
"You're Indiana Jones," I tell him. He
smiles at the comparison with the popular
movie character.
But Miller's greatest passion is for the
field of infectious disease. He's an epidemiologist at the University of Hawaii and
for the last 20 years he's been tracking and
documenting an outbreak of Hepatitis C in
Egypt, which has the highest prevalence of
the virus in the world.
Fifteen percent of the population has
been infected with Hepatitis C and 10 to 13
percent are infected with the blood-borne
pathogen that causes it, according to the
World Health Organization (WHO). Hepatitis C can be treated with medication and
between 51-80 percent of treated patients
are cured, according to the NIH.
Miller is on a crusade to combat the
spread of the disease and is lobbying for
funds to help the Egyptian government and
its people build a program to reduce its
transmission. "We can beat this," he says,
adding, "We just need to get things to crystallize."
How Miller got from researcher to
AAAS MEMBER CENTRAL
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international crusader is a tale as winding
and twisting as the fictional character he
resembles.
F DeWolfe Miller grew up on a farm in
east Tennessee and is one of long line of F
DeWolfe Millers–one even fought for the
Confederacy during the Civil War. And
what does the F stand for? "Beats me," he
says. He answers to Dr. Miller or as his
friends call him, "De."
Miller came of age in the 1960s when

“I realized you could do
a lot with a little and
have a big impact.”
seemingly "everything was happening in
a place called Berkeley," he says, his eyes
popping with excitement. After getting his
Master's in Microbiology from the University of Tennessee, Miller packed his bags
and spent five years traveling the world. "I
was a hippie," he chuckles. He spent a good
amount of time in the Middle East, particularly Iran, where to earn some needed
cash he taught biology to medical students
in Shiraz. "It's the town of 1001 nights,
where Scheherazade told all her stories,"
he says. "It was a magical time and place."
He bought a German motorcycle for
$100 and drove it through Afghanistan, on
into Pakistan, across into India, and finally
ending in mountainous Nepal. To cover his
living expenses, Miller got a job at a hospital laboratory outside of Katmandu. There,
he says, a little white-haired lady taught
him parasitology. "The Nepalis don't have
one parasite, they have multiple parasites,"
he explains. "You would see live filariasis in
the blood smears. It was like, 'Wow, what

was that?'"
Nepal hooked Miller on infectious
disease. "I realized you could do a lot with
a little and have a big impact," he says. It
was in Egypt that Miller made a name for
himself, covering an epidemic of schistosomiasis, also known as snail fever, a parasitic disease that can damage internal
organs and, in children, impair growth and
cognitive development. Urinary schistosomiasis can lead to bladder cancer.
For his doctoral research, Miller
tracked the disease all over the Egyptian
countryside, trying to figure out how it got
started. The thinking of the time was that
the outbreak was connected with the building of the Aswan High Dam in 1962. But
Miller's investigation proved otherwise.
"This thing started long before the
building of the dam," Miller says. When
the British came to Egypt in the 1880s,
they saw the Nile Delta as a great place
to grow cotton, but Egypt is dry and
required irrigation, he explains. So they
built canals that unknowingly provided a
perfect breeding ground for the parasite.
"This snail releases a larvae. So if you go
swimming in the canal it can penetrate
your skin," he says, adding, "Egypt is hot
and kids love canals."
He ended up spending 10 years in Egypt
studying and publishing extensively on
schistosomiasis, which led to a faculty job
at the University of Hawaii in 1989. He
now splits his time between the two places,
collecting friends and cultivating important connections within the Egyptian Ministry of Health during his Egypt time.
It was during his early days studying schistosomiasis that he met a young
man who sparked his interest in Egyptian
archaeology. The young man's name was
Zahi Hawass, an inspector in antiquities

(Continued on page 33)

F DeWolfe Miller, professor of epidemiology at the University of Hawaii, steers his sailboat Aeolus off the AAAS
coast ofMEMBER
Oahu. Photo
by Peggy Mihelich.
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A just-caught specimen of Trematomus bernacchii, a common shallow benthic Antarctic notothenioid fish in McMurdo Sound,
is handed over to a graduate student to be kept alive in a pail of seawater. Photo by Elliot DeVries.

M E M B E R

Christina Cheng

SPOT
LI G H T

fishes for answers in 			
								Antarctica
By Celeste Huttes

For decades now, Chi-Hing "Christina" Cheng has been lured by
Antarctica in a quest for the cold facts about the fishes of the
Southern Ocean. She is hooked on uncovering the genetic mysteries of the antifreeze protein that allows these fish−the Antarctic
notothenioids−to thrive in the world's coldest, harshest marine environment.
"We want to figure out how the antifreeze protein genes evolved
in this isolated, freezing environment," says AAAS Fellow Cheng,
associate professor of animal biology at the University of Illinois.
"This is one of the few clear examples in biology where the environmental driving force can be directly linked to the evolution of a
survival trait."
Through the National Science Foundation's Division of Polar Programs, Cheng
and her team study the evolutionary traits
of the Antarctic notothenioid at McMurdo
Station, a former naval outpost, now a
modern research facility
Cheng first ventured to the Antarctic as
a physiology graduate student working for
Arthur DeVries, who discovered the antifreeze protein in the late 1960s. "What a
unique place," she recalls. "It was an amazing experience−I got sucked in."
Cheng and DeVries would eventually discover they shared more
than an interest in Antarctic antifreeze. The two were married in
1986, and the Antarctic became their home away from home.
Once a more welcoming place, the Southern Ocean long ago
played host to an abundant diversity of marine fish. But when
Antarctica water froze about 15 to 20 million years ago, almost all
but the notothenioid died out. Armed with the protective antifreeze
protein, the notothenioid ancestor survived, thrived and diversified
in a wide open ocean with very little competition.
Though they are all related, the five families of Antarctic notothenioids, comprising about 100 species, bear little family resemblance. The most unique are the ghostly icefishes, the only vertebrates on earth with no red blood cells. Cheng's favorite is the
Antarctic toothfish, which can grow to hundreds of pounds, and
makes a reliable subject for her studies.

The freezing point for the blood of these Antarctic fish is
-1 degree Celsius, but they survive and thrive in water that's -2
degrees Celsius. As Cheng says: "Theoretically, they should freeze
and die." In spite of ice crystals that float freely inside their bodies,
the antifreeze protein keeps the fish's body fluids in a liquid state.
"Nobody had any idea a protein could interact with an external substance like ice crystals in that way−how creative!" says an
admiring Cheng. "Antifreeze research has so many different facets.
The questions are never ending."
One of the questions she finds most intriguing is how the new
antifreeze gene was created. Rather than copying and making use
of the entire ancestral gene, as is usually
the case, it seems the ancestral Antarctic
notothenioid did something unexpected.
"The fish used just a tiny bit of protein
coding sequence from the ancestral gene.
The business end of the new gene was just
about created from scratch, by repeatedly
duplicating that tiny bit," explains Cheng.
"It's a new twist on the traditional notion
of new gene creation."
Her own evolution is no less surprising to Cheng, who was born in China and
moved with her family to Hong Kong at the
age of six. As a teenager, she made her way to the U.S. to attend
college in Texas. "We were very poor−it was difficult for me to
come here for college," recalls Cheng, the middle of seven children.
"There were a lot of hopes and dreams riding on my shoulders."
Those pressures propelled her to complete her undergraduate
degree in just two-and-half years. "I thought the quicker I finished,
the less burden I would be on them," she says.
It is the burden humanity is placing on the planet that concerns
Cheng these days. She has seen firsthand the effects of global
warming and commercial fishing in Antarctica. "Species come and
go a lot," she says. "Who can say if human beings will be around
forever or if we are accelerating our own demise?"
Perhaps it is an ancient fish's ability to change that gives her
hope for us all. §

“I've come to value
the freedom and
opportunities we have
in this country
to pursue learning
based on curiosity
and passion.”
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By Mary Parker
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Scott Edwards'
			job is for the birds

Even on a bitterly cold morning like this, birds on the grounds of
Harvard University are making a ruckus. Even through the thick
stone walls and narrow windows of the basement offices of the Museum of Comparative Zoology, squawks and chirps are clearly audible.
In the main room of the museum's ornithology collection,
however, the birds are much quieter. "Each specimen has a story to
tell," says Scott Edwards, Alexander Agassiz Professor of Organismic and Evolutionary Biology at Harvard and curator of the Ornithology collection. "Where it comes from, and what kind of environment it lived in."
He pulls out a long, shallow drawer in the musty main room,
revealing rows of bright red Pine Grosbeaks, one of many species
preserved at room temperature in the
museum's large collection. Skin, skeleton, and nest specimens also are
preserved, and the collection hosts
birds from every genus. There are even
historic specimens collected by explorers Lewis and Clark and pheasants
once owned by George Washington.
"My career has always had a
museum component to it," says
Edwards. "It's an old-fashioned collection, but some of the specimens are from populations that are difficult to find."
Edwards is certainly familiar with tracking down exotic species.
He has led student trips to Mongolia, Panama, and Australia,
where they have collected several original specimens. On one trip
to Panama his students managed to record the call of a local mockingbird that had never before been recorded.
"A neighbor in New York took me bird-watching once, and I
somehow just got hooked," says Edwards, who grew up in Riverdale, Bronx. "It was thrilling to see what you thought was a rare
species, and be able to link something in your backyard to a field
guide. Riverdale has a long history of ornithology, and New York is
amazing for wildlife."
After those sixth-grade excursions, however, Edwards didn't
really think about bird-watching as a career. He studied history
of science at Harvard, but took a year off after sophomore year to

work at the Smithsonian Museum of Natural History in Washington, D.C., and gain field experience in Hawaii and California.
When he returned to college, he switched to biology and began
to study mammalian genetics.
Evolutionary biology eventually led him back to birds, and he
has since conducted research with his students on topics ranging
from immunogenetics to the accumulation of organic mercury in
albatross feathers. He loves seeing his students get published and
encourages them to pursue varied careers in biology.
"I think a lot of parents are agonizing over whether college is
worth it, but getting involved in a professor's research is a priceless
opportunity," he says.
Edwards, who received funding from the National Science Foundation to bring minority undergraduates
to meetings of the Society for the Study
of Evolution, says he is always on the
lookout for promising students. "A lot of
students don't apply to the best schools,"
he observes. "Harvard has challenges
recruiting minority students."
Edwards would like to see legions of
students in the field, and takes pride in
encouraging his own students to pursue
research in evolutionary biology.
Maintaining Harvard's collection is a demanding and varied
position. Although the dry storage it not intended to efficiently
preserve genetic material, Edwards does get requests for skin
samples from the birds. Although the DNA might be somewhat
degraded, it can still be useful for some research, he says, such as
testing what kinds of pollution a specimen came in contact with in
the wild.
Edwards emphasizes the importance of museums in educating the public about science and exposing them to cutting-edge
research technologies. He encourages AAAS members to visit
Harvard's Museum of Comparative Zoology, which includes many
collections−everything from fossilized insects to mammals.
Of course, you don't need a museum in order to enjoy birds. "It's
always a thrill to find a species you're looking for and to find out
how little is known of that species," Edwards says. §

“It's always a thrill to
find a species you're
looking for, and to find
out how little is known
of that species.”
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AAAS Fellow Scott Edwards examines a collection of Black-hooded Orioles at Harvard's
Museum ofCENTRAL
Comparative Zoology.
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The RISE
of the COLLIDER
By Brad Hooker

The general idea is simple.
Magnets accelerate protons
around a 17-mile ring to nearly
the speed of light.
These particles collide with other
protons traveling the opposite direction.
From the wreckage of these subatomic
collisions, giant detectors search for clues
to new directions in physics.
This is how scientists recently discovered a new particle, possibly the Higgs
boson, that could be proof of a theoretical force called the Higgs field, a field that
may exist throughout the universe and be
responsible for giving elementary particles
their mass.
AAAS MEMBER CENTRAL

11

Yet every aspect of this event, which
took place at CERN's Large Hadron
Collider (LHC) in Switzerland in 2012, is
the accumulation of decades of hard work
from countless scientists and graduate
students.
Before anything like the LHC is even
built, a laboratory like CERN must establish a path of discovery, determining which
particles to search for or what physics to
better understand. Theorists help chart
this course by predicting what lies beyond
the known observations. The laboratory
secures funding, while scientists engineer
and construct the accelerator and all its
millions of complex parts.
Creating a $10 billion collider is never
simple. For the previous record-holding

supercollider, the Tevatron, radical ideas
were tested; while some failed, others revolutionized the field. Today, three scientists,
all AAAS fellows and retirees of Fermi
National Accelerator Laboratory (Fermilab) in Illinois, look back on their contributions to the Tevatron and how their work
led to discovery of the Higgs boson particle
at the European laboratory CERN.

The missing pieces
For Bill Bardeen, physics rarely came
up at the family dinner table−this, despite
the fact that he studied the tiniest elements
in nature as a theoretical particle physicist. His brother, a cosmologist and AAAS
fellow, examined the universe on the largest of scales. His sister married a physi-

cist, and his father, John Bardeen, is the
only person ever to win two Nobel Prizes
in physics.
Bardeen says he chose elementary particles less for the distinctive career path and
more for the excitement of hitting a field
in full bloom. It was the 1960s, and new
theories were setting a course of discovery
for decades to come. His decision to enter
theoretical physics led him to a refining of
a then-novel theory, which is known today
as the Standard Model.
This series of calculations involving all
the hundreds of known particles and their
four fundamental interactions (the electromagnetic, weak, strong, and gravitational interactions) has evolved into the

most widely accepted theory to explain
particle physics. It has guided experiments
at the Tevatron and the LHC in the search
for a Higgs particle.
Bardeen realized in 1969 that for electroweak theory to truly unify two of the
four fundamental forces of nature−the
electromagnetic and weak force−theoretical elementary particles called quarks
must play a significant role. Quarks restore
symmetry by canceling anomalies and
other strange phenomena plaguing quantum field theories, like the early Standard
Model. With this method of calculating
electroweak theory, it was revealed that a
hidden field pervading the universe−such
as the Higgs−may be the mechanism that

gives these weakly interacting particles
mass.
"The idea that you could have a calculable theory of electroweak interactions
was sort of the revolution that led a lot
of people to take that kind of theory more
seriously," says Bardeen.
The new theory correctly predicted the
discovery of the top quark at the Tevatron, along with several other particles−a
track record that made the existence of the
Higgs field increasingly likely.
As head of Fermilab's theoretical
physics department, Bardeen continued
to develop award-winning theories and
systematic calculations−fuel for supercolliders in the hunt for new particles.

Above: The Tevatron, a circular particle accelerator at the Fermi National Accelerator Laboratory (also known as Fermilab) in Illinois,
AAAS MEMBER CENTRAL
was the second-highest energy particle collider in the world after the Large Hadron Collider (LHC). Photo by Reidar Hahn/Fermilab.
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The magnet man
"When they built this magnet it didn't
work at all. It was a disaster," says retired
physicist Alvin Tollestrup about the early
work on the Tevatron collider at Fermilab.
"When they understood what the trouble
was, that was about the time I came."
Tollestrup had taken a six-month
sabbatical from teaching at the California
Institute of Technology when he arrived at
Fermilab in 1975. He stayed for 37 years.
The reason: colliding beams.
Rather than firing particles at a fixed
target as in previous accelerator experiments, Fermilab's founding director
Robert Wilson pushed for a design that
could collide two streams of protons
and antiprotons to double the power and
increase the energy of the collisions. This,
he believed, would release high-energy
particles that had never been seen before,
particles like the Higgs boson.
Yet the magnets they needed for the
experiment lacked the accuracy that was
required of them. "If you wanted superconducting magnets in '75 you would have
to go to one of the little companies that
made these things," says Tollestrup. "They
would order the niobium and titanium and
process it, and if you're lucky a year later
you might get a magnet."
For half a day every day, Wilson visited
Tollestrup and his colleagues in the workshop, where they sifted through designs for
the Tevatron magnets. The team settled on
an idea to use the longest possible magnet
that could fit in a circle, which would allow
the low magnetic field needed. Yet one
scientist, Helen Edwards, found vulnerabilities in this system and suggested the
opposite: Shorten the magnets as much as
possible and add more correction coils to
adjust the beam.
"That was a crucial accident that made
things work," says Tollestrup. "The original magnets we were working with would
never have worked."
Wilson then amassed an industrial
amount of niobium and titanium−the
raw material for the magnets. He built a
magnet factory, where the scientists could
assemble, freeze, and test up to three and
a half magnets a day, cutting the entire
process for a single short magnet down
to a week. As a result, the assembly line
produced nearly 1,000 magnets for the
Tevatron.
These brief missteps and bold achievements in constructing the Tevatron were
the driving force behind the LHC's ultimate
AAAS MEMBER CENTRAL

13

precision. "If you take any of the magnets
of any of the superconducting machines
and take a cross section of them," says
Tollestrup, "you can see the DNA of the
Tevatron in all of them."
Like the LHC, the Tevatron had enormous detectors for analyzing the particle
collisions. Once running, those detectors
discovered the top quark in 1995, the last
of the quarks predicted by the Standard
Model.
"All this stuff was happening because
people were taking chances that it would
work. And it did," says Tollestrup.

“If you take any
magnets of any of
the superconducting
machines and take a
cross section of them,
you can see the DNA
of the Tevatron in
all of them.”
− Alvin Tollestrup

The gamble
John Peoples, the third director of
Fermilab, took over in 1989 as a new
threat was emerging−the Superconducting Super Collider (SSC)−a machine
being built in Texas that was designed to
be more powerful than the Tevatron and
even the LHC. The success of the Texas
collider would mean the destruction of the
Tevatron.
With this uncertain future, Peoples and
the accelerator laboratory began to try
to reach beyond the Tevatron, initiating a
phased shift from high-energy to high-intensity physics, pushing for more focused
searches with more intense particle beams.
When the new main injector ring didn't
boost the energy and accuracy of the
Tevatron as much as was promised to the
Department of Energy (DOE), Peoples and
his colleagues developed a plan to install
a low-energy magnet ring within the main
injector that would deliver the promised
upgrade.
"Going to DOE with a crazy proposal,
even though it was cheap, that was very
upsetting to them," says Peoples. So he

gambled on a demonstration. If the test
magnets worked, DOE would fund the
ring. If they failed, the program would
stick with the original magnets.
The new magnets exceeded expectations. Once installed, the main injector not
only increased luminosity−the number
and accuracy of the particles−it maximized energy, freed up bottlenecks, and
established a way to manufacture and
launch exotic neutrino particles to distant
underground detectors.
Neutrinos were capturing the fascination of physicists at that time. These
mysterious, shape-shifting particles pass
through nearly every type of material−
about 60 million are zipping through the
tip of a fingernail at any given moment−
and they morph into other types of neutrinos as they travel.
Peoples and Fermilab readied the accelerator chain for the transition to this new
frontier of physics. Though the SSC lost
funding, the LHC smashed its first particles in 2009. As a result, Fermilab lost
funding for the now inferior Tevatron and
shut it down.
"When the SSC went down, our strategy fit just as well with the LHC," says
Peoples. Yet the Tevatron's demise and the
LHC's success unveiled cracks in the U.S.
funding structure, which led to the shift in
high-energy physics overseas.
"The project for the main ring, the SPS
[predecessor to the LHC], the discovery
of the W and Z bosons, the discovery of
the top quark, the Tevatron, the LHC−
these things were all sort of [interwoven]
in this competition and cooperation," says
Peoples.
In the half-century search for a Higgs
boson, the Tevatron ruled out certain
energy ranges where the particle could be
hiding. Then in December 2011, both the
Fermilab and CERN teams announced
they had found new clues to the particle, though more data was needed. This
pointed the way for the LHC discovery
in July 2012 of a Higgs-like particle−a
discovery that was confirmed by CERN
scientists in March 2013. The last remaining part of the Standard Model had been
discovered, possibly opening a new world
of physics.
"[CERN] built a beautiful machine,
really nice," says Peoples. "But they had a
lot of benefit of hindsight to pick up things
that [Fermilab] had done that were radical at the time." §

AAAS is here – bringing scientific expertise to policy making.
Good science policy is the result of politicians understanding science and scientists understanding policy. Toward this end,
AAAS manages the Science & Technology Policy Fellowships program, which embeds scientists and engineers in the federal
government for up to two years. From Congress to the State Department, each class of Fellows contributes to the policy-making
process while getting hands-on experience at the intersection of science and policy. As a AAAS member your dues support these
efforts. If you're not yet a AAAS member, join us. Together we can make a difference.

To learn more, visit aaas.org/plusyou/fellows
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Photo by Mark Bridger.

AAAS members on the trail of

chytrid fungus

By Carrie Madren

The once frog-rich forest was eerily quiet when
biologist Karen Lips, associate professor at the
University of Maryland, returned to Las Tablas,
Costa Rica in 1993, where she had been studying
the stream ecology of frogs for three years.
"I came back, and there were no frogs," recalls Lips, who
puzzled over why she did find a handful of dead amphibians. "[It
was] impossible to believe that they just went extinct from one year
to the next." So, due to the lack of abundant frog populations to
study, she shifted her research from Costa Rica to Panama. And
again, a few years later, she and students returned to the western
Reserva Forestal of Fortuna, Panama, to find another big die-off:
fifty dead frogs within two weeks. "Every time you'd go out you'd
see a dead frog on the ground," she recalls. "Things were just not
right."
Years later, Lips and other scientists discovered exactly what
the mystery killer was: a chytrid fungi called Batrachochytrium
dendrobatidis, known simply as 'Bd,' that has threatened amphibians around the world−in some cases, to the point of extinction.
This fast-moving fungal disease has swept many of the world's
amphibian populations, leaving silence and missing amphibians
in its wake. About a third of the world's 6,260 known amphibian
species are threatened by Bd and nearly 170 species are believed
to have gone extinct in the last few decades.
Bd favors cool, moist conditions at higher elevations. Biologists would be hard pressed to find frogs to sample in the South
American mountains, since there have been so many extinctions
among endemic species, according to Lips. "Bd is almost everywhere," Lips says. And it's likely our fault: Bullfrog farming, zoo
missteps and the amphibian pet trade have transported the fungi
around the world. Conservationists advocate increased biosecurity
to halt Bd's entrance to the few places it hasn't yet touched, including Madagascar, Papua New Guinea, and parts of Asia.
AAAS followed up with three member biologists who are solving the mystery of chytrid's global invasion and searching for clues
to help frog populations survive.

Deconstructing a mystery
To identify this strange infection on the frogs' skin, Lips says
The Declining Amphibian Populations Task Force referred her
to pathologist David Green, now at the USGS National Wildlife
Health Center. A New York Times article reported on it, and other
groups−including an Australian group and pathologists at the

National Zoo−realized they were dealing with the same problem.
In 1997, researchers and conservationists gathered to compare
cases, and discovered that they were all looking at the same pathogen.
The following year, when frog chytridiomycosis showed up at
the National Zoo, pathologists Allan Pessier and Donald Nichols, and mycologist Joyce Longcore, determined that it was Bd.
Around the world, scientists puzzled over the sudden loss.
"The changes have been nothing short of dramatic, from
[having] very abundant populations to seeing tens of thousands of
dead carcasses on lake shorelines," says biologist Vance Vredenburg, assistant professor at San Francisco State University and
AAAS member, who's worked with yellow-legged frogs in the
Sierra Nevada mountains in California for more than 15 years.
These frogs−which have lived in the area for some five million
years−dwell in highly protected, 'pristine' habitats with roadless
areas, Vredenburg explains. Soon after publishing studies that
showed that frog populations would rebound if invasive species
were removed, the chytrid appeared.
It was 2004 when chytrid hit Sixty Lake Basin in the Sierra
Nevada mountains, where Vredenburg was studying populations.
He returned to the area to find hundreds, if not thousands, of dead
frogs washed up on the lake shores. The sight was devastating,
Vredenburg recalls: "I had spent a decade trying to restore these
populations, and they had come back, and now this microscopic
killer was coming through and killing everything off." During the
next four years, Bd spread at a rate of about 700 meters per year.
"So we went from tens of thousands of frogs in this one basin, to
just a little over a hundred frogs in 2008," Vredenburg reports.
Also in 2004, Lips and her students witnessed chytrid hit Parque
Nacional Omar Torrijos, near El Cope in central Panama: "It was
like overnight, we went from hundreds of frogs to dozens of frogs,
and it kept getting worse," she says. A pattern began to emerge: a
wave of frog fatalities moving from Costa Rica westward through
Panama. Lips co-authored a paper that looked at the movement of
Bd across Central and South America, showing chytrid's spread
over time with a sequential loss of populations. "We were able to
recreate our hypothesis of how we think Bd affected South America in the 1970s and '80s, before Bd was known," she says.
Unfortunately, there is limited reliable, long-term population
data on amphibian populations. But anecdotal evidence abounds:
Every time Lips gives a talk, listeners approach her and report that
they used to have many frogs in their backyard, and these days they
don't. Now, Lips says, "from Mexico to the tip of South America,
there really are no places that have not been affected by Bd."
(Continued on page 32)
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ANTARCTICA
					 A w o r l d o f l i v i n g i c e
By Rebecca Rifkin
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When John Priscu looked out the window of
the military aircraft taking him on his first
trip to Antarctica, all he saw was white,
"dead" ice. But now, almost 30 years later, he
knows that the ice he saw is actually teeming
with life.
"I went down there for the adventure," says John Priscu, a
professor of biology at Montana State University and a fellow
of AAAS, "and I'm still having an adventure. I still am drawn
to the science because I can't figure these systems out."
The microbes living within and beneath the ice are teaching
us about how life can exist at extremes−not only here on Earth
but in the solar system. But they are still hard to study. And we
are just starting to understand the elaborate ecosystems that
live in the ice, Priscu explains, adding that it was a laughable
idea just a decade ago that life even existed in this cold world.
When ice crystals form there are small spaces where they
meet, called veins. These are about five to 50 microns wide, a
space a little smaller than the diameter of a human hair. Most
microbes are only a little over a micron long, so it is plenty
of space for them to make a living. More than that, these
veins contain liquid water for the microbes to use to drive
their metabolism. Also, when the great pressures within the
ice sheet change snow to ice, the impurities found in snow are
pushed into the veins. These impurities−things like organic
carbon and inorganic nutrients−are perfect food sources for
little microbes.
"So we have a nutrient-rich environment that's pretty salty,"
summarizes Priscu. "And it's got a low Ph and it's cold, subzero."
Priscu notes it's not the most hospitable environment, but it is
more welcoming for the microbes than the extremely cold, dry
and radiation-baked surface of the continent.
Much is still unknown about the microbes, partially because
they occur at much lower densities than in the open ocean, and
because of logistical difficulties of sampling this icy world. It
is known that the microbes are blown there from places as far
away as South America, Australia and Africa. It could be they
are just hanging out in the ice, sustaining themselves until they
get to the bottom of the ice sheet, where it is warmer and pools
of liquid water are present.
But genetic testing suggests that many of the microbes
found in the Antarctic Ice Sheets are very similar to those
found in other subzero systems, which indicates they could be
growing and multiplying rather than just freeloading in the ice.
Genetic evidence also indicates that some of the microbes−
especially those that live at the warmer bottom layers of the
Photo by Volodymyr Goinyk.

(Continued on page 31)
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11 Tips
science

for communicating
to the public

By Summer Allen, Graduate and Postdoc, Brown University

Monica Metzler (executive director of
the Illinois Science Council) gave tips
on how scientists can succeed at public
outreach during the 2013 AAAS Annual
Meeting. Here are 11 helpful ideas from
her talk.

g

Science outreach is important! The U.S.
1
has a shockingly low scientific literacy rate.
If we want to see the end of fad diets, the anti-vac-

cination movement, and monstrosities like antievolution museums, the public needs to understand
more about science.

Outreach activities can pay off profession2
ally. Most outreach activities inherently
involve organizing your thinking and working on

Don't win at Bad Presentation BINGO!
5
Metzler developed a BINGO board of
bad presentation habits–including disorganized
rambling, cheesy graphics, and excessive laser
pointing−try to avoid them.

Don't worry about "dumbing it down."
6
According to Metzler, you should never
worry about dumbing down your subject. All

people−from mechanics to hairdressers−simplify
their messages to get points across. It does not
degrade science to do this.
Don't use equations and don't expect data to
7
speak to your audience. As sad as it is to
some of us, most people never use equations during

their day-to-day lives and aren't used to looking at
charts and graphs. Make sure any data you show
are displayed simply and are well explained (good
advice for giving presentations to colleagues too).

communication skills. Developing these skills can
lead to better grants, papers and teaching. Sharing your research on social media may pay off with
increased citations for your papers. A study found
that highly tweeted articles were 11 times more
likely to be highly cited than less-tweeted articles
(although whether this is a causal relationship is
unknown).

Jargon is slippery. It takes practice to know
8
what words are jargon and which aren't.
Even trickier are terms that mean one thing for

alumni magazine, or start a blog (or microblog on
Twitter or Facebook). More interactive opportunities include science cafes, bringing students into
your lab, and going into senior centers and Rotary
clubs.

science. However, expressing a policy opinion actually decreases how much people trust a scientist's
knowledge of the science. She suggests separating
your opinion from discussions of scientific findings
(i.e. "as a citizen this is how I think about…").

much for most audiences. You may have to zoom
out a great deal to get to the right level, and sometimes you may have to talk about a different subject
altogether. Metzler provided a great example of a
researcher who studies depression but gave a public
talk about happiness (in part because people are
more likely to come to an uplifting talk!).

and the role that uncertainty plays. Metzler says
to figure out the story before making slides (if you
have them).

scientists and something else to the lay public.
Metzler specifically says to avoid the word "theory"
because scientists often go back and forth between
the word's two meanings−this is confusing to
people.

Separate science from policy. According
There are many ways to do outreach. Is
9
to Metzler, studies have shown that scien3
writing your strong suit? Try writing an
op-ed for your local newspaper, an article for your tists are respected for their knowledge of their

Find the story. Talk about the people
Outreach isn't about you, it's about your
10
involved and the process of science.
4
audience. You probably won't talk about
your actual research−this level of detail will be too Convey how the scientific process works in practice
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Don't worry too much. Don't let your fear
11
of being perfect prevent you from doing
outreach! The public wants to see you as human
and will appreciate your effort. §

Can you explain your research
using only the1,000 most

common words?

By Summer Allen, Graduate and Postdoc, Brown University

Do you think you can explain your
research using only the 1,000 most
commonly used words? It might be
harder than you think.

One way to test your skill at clear and simple communication is to try out the text editor called Up-Goer Five. This
cool program was created by parasitologist Theo Sanderson
who was inspired by a comic he saw on xkcd, the irreverent
webcomic, which explained a diagram of NASA's Saturn V
(or Up-Goer Five) while using only the 1,000 (excuse me, ten
hundred) most commonly used words.
To use the Up-Goer Five text editor (visit http://splasho.
com/upgoer5/) you simply pick a topic you'd like to explain−
how water boils, your thesis project, or some international
diplomacy challenge−and begin typing. Words that don't
make the cut on the 1,000 most commonly used words list
will be underlined in red squiggles and will show up in red
below (and then you try, try again).
I tried my hand at explaining my research, which in scientific jargon involves "studying how alternative splicing regulates the functions of calcium channel proteins" (I've highlighted the only allowed words). Considering that most of
my highly educated friends and family don't understand this
explanation, I knew I had work to do.
Here's what I came up with using the Up-Goer Five text
editor: "I study little doors in brain cells. When they are open,
these doors let stuff go into the cells. The incoming stuff
makes it so brain cells can talk to one another. There are
different types of doors in different parts of the brain. There
are also different types of doors in babies and big people.
There are tiny little things that control which doors are found
in different brain parts and at different ages. I want to know
how these tiny little things make there be different doors in
different brain parts and in babies and big people."

Whew, that was hard!
The best part of Up-Goer Five is that it's become a web
phenomenon, with many scientists from various fields
explaining really complicated topics (like atomic physics,
how the ear works, and discovering new galaxies) in very
simple speech. To see a great compilation of these, check out
the Ten Hundred Words of Science tumblr and follow new
explanations on Twitter via #UpGoerFive. There's even an
Up-Goer Six text editor, which is a twist on the concept−
instead of limiting you to ten hundred words, it color codes
your words by how common they are.
Why am I most excited by Up-Goer Five? Maybe soon my
two-year-old will be able to understand what I do! §
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The Intersection
of Science & Public Policy
By Margo Pierce

J

ust about every public
policy issue has a scientific component,
whether it's hidden or obvious; but the facts
and insights science brings to deliberations
can often go unaddressed. This happens
because elected officials tend to shy away
from science and because scientists shy
away from politics with the end result being
laws based on incomplete information.
U.S. Rep. Rush Holt (D-NJ) sees this
occurring in Washington and says it needs
to change. A physicist by training, Holt
believes that if his peers would "think like
scientists," they would be able to write, vet
and implement better public policy. A scientific mind isn't one that just memorizes
the periodic table; it's one that is open to
asking a question, considering a variety of
evidence for solving a problem and engaging
in constructive analysis in order to find the
best possible answer.
Issues put before the Committee on
Science, Space and Technology are those
whose related science will get "reasonable attention," according to Holt. "If it is
something that is referred to the Judiciary
Committee or the Commerce Committee or
the Education Committee, and has scientific
components, those components are likely to
be overlooked."
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One of the reasons this happens is because
scientists aren't actively engaged in sharing relevant information with their elected
representative. The scientists don't mentor
politicians on how to think like a scientist;
instead they only lobby, Holt explained.
"Scientists tend to stay away from politics and even policy unless it directly affects
their livelihood," he said. "You don't hear
from scientists to help deal with these other
issues where the science is buried in the
issue."
"What should be the funding for NIH
(National Institutes of Health) is clearly an
issue of interest to scientists who are funded
by NIH. But there [are] lots of issues, like
whether annual mammograms make sense,
where scientists could help the policymakers understand the issue better. How could
it improve public health to have fewer
mammograms? I can't remember any scientists coming to me to help explain that."

Politicizing Science
The effort to bring science to the fore in
order to improve public policy is the focus
of the Center for Science, Technology, and
Public Policy. A program of the Humphrey
School of Public Affairs at the University of
Minnesota, the center focuses on "the intersection of policy and science and technology
to improve communications, to improve the
quality of how people incorporate science

into policy making, but also how policymakers and scientists can communicate
more effectively," said AAAS member Steve
Kelley, its director for the past five years.
Kelley explained that voters in this country believe in the value of science, but they
don't do the work of understanding it themselves. "The polling indicates that, in general,
Americans still value science," Kelley said.
"They sure like what it can do for delivering
electricity to their homes or curing disease."
But people have to work through the potential contradictions by thinking consistently
about science across multiple subjects, he
added: "We have to help educate people that
the same science and the same scientific
processes that do that also yield what we
know about climate change and evolution."
A former Minnesota state representative and state senator for a combined 14
years, Kelley differentiated the ways in
which science and public policy intersect.
He explained this by describing how science
influences two different kinds of policy
making in two different ways.
First, there is science used for developing
public policy, as part of the decision-making
process to create laws related to problems
such as water quality and clean air (science
for policy). Secondly, there is policy for
doing the work of science, which includes
things like rules about which sets of stem
cells can be used in government-funded

research (policy for science).
An example of how science and policy
overlap: animals and research. The inclusion of animals in research has been proven
effective for developing new drug therapies that help human beings prevent or fight
illness. Animal rights advocates, however,
challenge the ethics of using living beings
in clinical drug trials. This conflict plays out
in guidelines for federally funded research.
The decision comes down to a judgment
call about the benefits and risks of using
animals.
In this case, the science for policy is the
information used when considering how the
use of animals in research benefit or help
the science and how that study harms the
animals−while the policy for science is the
inclusion or exclusion of animals in federally
funded research.
"In the end, it's a value judgment balancing the ethics of how we treat animals with
the ethics of the prospects of benefits for
human beings," Kelley said. "Science can
help outline the problem, but ultimately, in a
democratic society, citizens and their representatives are ultimately responsible."
Those policy decisions fall to an increasingly polarized political process. Federal,
state and even local politicians are increasingly taking an "us-against-them" stand,
which greatly diminishes the opportunity for
sharing information and building consensus.
This, according to Kelley, is where the facts
and information of science that could help
build good public policy get lost.
James L. Buizer, a professor in the
School of Natural Resources and the Environment at the University of Arizona, illustrated this point with his particular area of
expertise–climate change.
"The scientific debate about whether or
not humans are causing climate to change,
that debate is over," he said. Yet politicians
continue to incorrectly speculate about
the veracity of climate change data. For
20 years, the predictions about rising sea
levels and severe weather have been largely
ignored in favor of short-term policies

that are geared toward reelection success,
according to Buizer, eliminating the opportunity to seriously consider and implement
long term, climate-related policies.
"We do it all the time with infrastructure
projects like roads and bridges and transportation systems, so we know how to do it,"
he said. "Unfortunately, things like [Hurricane] Sandy have to happen before we
wake up and realize that dealing with things
today, making investments today, are actually sound financial and policy decisions to
reduce the net impact in the future."

Scientists on Capitol Hill
A consistent effort by the scientific
community to inform and educate policymakers about the science available to help
the decision making process when legislation is being prepared and implemented
used to occur regularly when there was an
Office of Technology Assessment supporting Congress, according to Buizer. It was
defunded in 1995.
Now, some federal agencies make an
effort to compile and share similar material.
One such program was started by Buizer
during his time at the National Oceanic and
Atmospheric Administration (NOAA)
Now called Regional Integrated Sciences
and Assessment (RISA), the program is
set up to bring together "the best scientific
understanding and its impacts," he said.
These teams help local government officials
and the public to make informed decisions
on climate variability and change and its
impacts.
In 2011, RISA's Great Lakes Integrated
Sciences and Assessments Center (GLISA)
completed their review of nearly 50 reports
and assessments of the effects of climate
change and variability in the Great Lakes
region. The report is intended to improve
science-policy networks and inform decision making in the region.
Kelly says he would like to see more
science organizations use their influence to
increase the use of science in public policy

development at the national level, as does
AAAS. Since 1973, AAAS has sent more
than 2,800 scientists to work in Congressional offices and policy making agencies
through the Science and Technology Fellowships program, funded in part by 30 scientific and engineering societies and Federal
agencies.
Ellen Bergfeld, CEO of the Alliance of
Crop, Soil and Environmental Science Societies, told AAAS that having scientists like
these on Capitol Hill is key. Bergfeld was
a 1996-97 FASFAS Congressional Fellow
and witnessed firsthand just how important
a role scientists can have in policy. "Sometimes you'd only have a two-hour window to
get information to your boss so that it could
be either brought up on the floor during
a discussion or inserted into a bill being
crafted into the middle of the night," she
said.
More than 250 scientists spend a year in
these "highly competitive" fellowships. Many
find the program so rewarding they remain
in public policy. Case in point: Congressman Holt was a 1982-83 APS Congressional Fellow before embarking on his bid for
a House seat. And what role do voters have
in science policy? "We have an obligation
as citizens to become more science-literate
about the critical issues that are facing the
country and communicate our view to the
folks that work for us either in Washington, D.C., our state capital [or] our cities,"
Kelley said.
Kelley pointed to climate change as an
example. "It's important for every American resident to try to learn what the science
is behind climate change and try to come to
his or her own conclusion about it, trying
to understand the different contentions
that people are making," he said. "We are,
despite the things that sometimes get in the
way, still a democracy where representatives pay attention to what citizens think.
The best way to change the understanding of
science held by our representatives is for the
broader public to develop a new understanding of some of these scientific topics." §
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Financing

$cience:

Solving Public Problems
		with Public Money
By Margo Pierce

When a road is flooded, maybe
even submerged in saltwater for
days, drivers might wonder if it's
safe to use even after the flood
recedes.
A $750,000 grant from the National
Science Foundation's (NSF) Science, Engineering and Education for Sustainability
(SEES) program will fund a four-year effort
to build a collaborative network supporting research on the impact of climate on
road systems and bridges. After Hurricane Sandy's devastation of transportation
AAAS MEMBER CENTRAL
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infrastructure on the East Coast, the timing
couldn't be better.
"Road systems were designed to keep
water away from the pavement," says Jennifer M. Jacobs, a professor of civil engineering at the University of New Hampshire.
"So, when you have … what happened in
New York City, when you have pavement
systems that are under water for a good long
time, they don't really know what happens
to the system−when it's safe to travel on,
what the effects are going to be if you start
putting large vehicles on those systems to
help recovery efforts."

It's not only disasters that cause damage.
Ordinary seasonal changes have an impact.
"One of the things about a pavement
system is that if it gets too cold for too long
you can end up with frost heaves, depending on what the pavement system is," Jacobs
says. "If it gets too hot for too long your pavement can start to move and it can deform."
The dearth of research on the impact that
climate can have on transportation infrastructure makes it difficult to measure
the sustainability of current or future
construction and materials and to develop
best practices.

An expert in hydrology with 20 years of
experience, Jacobs says much of the data
needed to support this kind of research
already exist. The problem is the expense
and time required to collect the data in one
place and to support scientists willing and
able to study climate impact. That is what
the SEES grant aims to do.
"We're talking about bridges, roads and
the networks among them," Jacobs says.
"What we proposed was to create a multi-institutional co-laboratory to integrate
climate science and engineering research.
Our network is name ICNet, Infrastructure
and Climate Network."
ICNet's core team of about 50 people
will connect scientists who are interested in
doing research around the topic of climate
change and sea-level rise to augment their
existing portfolio of work.
"There is almost no scholarship, refereed papers that have been produced looking
at climate change and infrastructure with
respect to bridges and roads," Jacobs says.
"There just isn't any background in research
that's been done to inform decisions [or
develop] the research questions."
Jacobs tapped leading engineering
researchers−all of them funded by NSF–
who are at the cutting edge of research in
their area, and asked them: Are you thinking
about climate change? How do we best help
these researchers figure out where climate
change fits into their domain?
In addition to university researchers, the
network includes private consultants, state
transportation departments and a variety of
other groups that have a stake or interest in
roads and bridges.
To keep the scope of work manageable while the network is constructed, the
data collection is limited to the Northeast.
While the team is established and scientists
identify the datasets necessary to support
research, the grant is designed to achieve
some tangible outcomes. One of those tangibles will be something Jacobs calls a "knowledge commons," a website that will serve as
a central repository for all the related data
and software tools (e.g. web conferencing)
that are necessary to support new research
efforts.

Why government funded
research?
Jacobs describes information-gathering
research as the kind of science that results
in data. All that data is essential to support
a host of other research, but gathering it is
time consuming and expensive.
"You've got study after study that shows
that many of the fundamental science ideas
ultimately lead to things that are going to
benefit science," Jacobs says. "There's not
that many agencies that fund fundamental
science and oftentimes−for example, in the
oil and gas industry−they fund fundamental
science but you're never going to hear about
it because it's proprietary.
"As soon as you start having community
data sets, you really accelerate the rate at
which science gets done because it takes so
much time and energy to gather data, to put
them together."
It is mostly government research money
that makes such research possible. Congress
created the NSF in particular "to promote
the progress of science; to advance the
national health, prosperity, and welfare…."
There is an obvious benefit for U.S. leadership in the sciences and as a global innovator of new technologies, which makes it a
good idea to invest public money to generate
public research, according to Jacobs.
"NSF uses the phrase 'transformative
research.' There's high-risk research, meaning [it] could absolutely fall on its face; but
if it's successful, it would be really exciting
and some new and innovative things would
definitely come out of it," Jacobs says.
"There's got to be a place for that."

The devil is in the data details
Another outcome of the grant is the standardization of the data collected to make
them usable across multiple disciplines.
Then the challenge will be to develop a methodology for this process to continue and find
a permanent home to institutionalize these
efforts.
The grant was announced in November
2012, but the team already has a vision for
how to keep this network functional after
the NSF money runs out. One possibility is

to have an agency that will directly benefit
from the data and research take ownership,
such as state departments of transportation
or county engineering departments.
These questions about climate change
and sea-level rise [are] not going to go
away. There's going to be a real need to be
able to actually do adaptation planning or
figure how to handle it or integrate it as part
of day-to-day business for these agencies,"

“As soon as you start
having community
data sets, you really
accelerate the rate
at which science
gets done...”
Jacob says.
This sustainability is essential. Federal
funding for scientific research is diminishing even as climate changes continue to
pose new challenges to daily life, according
to Jacobs. When factoring in the effect of
inflation over the past 10 years, the research
budgets of many federal agencies such as
the NSF, the National Institutes of Health,
National Aeronautics and Space Administration and others are either flat or declining.
"Money is much harder to come by, it's
much more competitive. A lot of the agencies that used to have money really no longer
have research funds," Jacobs says.
She believes that government-funded
research is important for addressing current
and future infrastructure challenges. Using
climate change as an example, Jacobs
says collaboration between scientists and
the government increases the likelihood of
successful problem solving. And that makes
the world a better place for everyone.
"Research costs money. It seems like a
large investment of money. But the scholars [who] receive that aren't wasting that
money; they are putting it to good practical
use." Jacobs says. §
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The brilliant and tortured world of

Nikola Tesla
\

By Susan Borowski

magine being stricken with blinding flashes of light that
envelop your mind and fill your brain, but in those blinding
flashes is contained a vision that solves a problem that has
been wracking your brain, or the idea for an invention.

Such was the inspiration for Nikola Tesla, best known for his
work with alternating current electricity. He gained inspiration
from those visions, which propelled him to be a prolific inventor.
Like many great minds in scientific history, he had a somewhat
tortured life.
Tesla was born in 1856 to Serbian
parents in what is now Croatia. Tesla
finished high school early, in three years
instead of four. He studied electrical engineering at the Austrian Polytechnic in Graz,
where he first studied alternating currents,
but left in his third year and did not receive
a degree.
Tesla eventually moved to the United
States to work with Thomas Edison, but the
two ultimately became rivals, with Edison
championing direct current as opposed to
Tesla's alternating current, in what became
known as the "War of Currents."
Tesla had left Edison to work for George
Westinghouse, who saw the value in Tesla's
inventions. The "war" culminated in the
Columbian Exposition (the Chicago World's
Fair) in 1893, when it was determined
that Tesla's alternating current via Westinghouse would power the fair, as opposed
to Edison's more pricey and bulky direct
current through General Electric Company.
Tesla's accomplishments today are still underrated. While Edison
is credited with being the inventor of the lightbulb, it is Tesla's alternating current that powers much of the world. Likewise, while
Guglielmo Marconi is popularly credited with inventing the radio,
Tesla's work was instrumental in its development. In fact, the U.S.
Supreme Court overturned Marconi's patent in 1943, crediting

Tesla with being the first to patent radio technology.
Tesla used his eponymous Tesla coil, a high frequency transformer, as the basis for experiments in electrical lighting, X-rays,
phosphorescence, electrotherapy, and the wireless transmission of
electric energy.
He is credited with inventing the fluorescent bulb and neon
light, as well as the spark plug for internal combustion engines. He
provided the basis for radar, the electron microscope, and microwave ovens. He even dabbled in robotics, far ahead of his time.
Tesla read voraciously and is reported to
have had an eidetic memory, going beyond the
visual recall of a photographic memory. He
is said to have envisioned complete diagrams
of inventions, sometimes working only from
memory, not bothering to draw them. He spoke
seven languages. Like many great scientific
minds, he required little sleep, and is reported
once to have worked 84 hours straight without
stopping to eat or rest.
With brilliance often comes eccentricity.
Tesla had obsessive compulsive disorder, which
compelled him to do things in threes, including
only inhabiting a hotel room that was divisible by the number three. He had an obsession
with pigeons and an aversion to women wearing earrings, contributing to his peculiar reputation. He suffered a nervous breakdown when
he was young, and may have had dementia
before he died. He never married.
After his death at the age of 86, alone in the
New York hotel room he called his home, much
of his work was confiscated by the U.S. government and declared "top secret," in part because
for years Tesla had worked on a "death ray" that was intended to be
a "super weapon" to end all wars. Years later, much of his work was
released, and it can be seen in the Nikola Tesla Museum in Belgrade,
which holds more than 160,000 original documents and over 1,000
plans and drawings of his work. §

“With brilliance often
comes eccentricity.
Tesla had obsessive
compulsive disorder,
which compelled
him to do things in
threes, including
only inhabiting a
hotel room that
was divisible by the
number three.”

AAAS MEMBER CENTRAL

26

an

interview

with

'the father of global warming'
By Steven A. Edwards, Ph.D.

On August 8th, 1975, Science
published a paper by AAAS
Fellow Wallace S. Broecker
titled, "Are We on the Brink of a
Pronounced Global Warming?"
in which he argued that the increase in atmospheric carbon dioxide occurring because of
the burning of fossil fuels would result in
higher global temperatures.
In August 2012, MemberCentral staff
interviewed Wallace Broecker, now the
Newberry Professor in the Department
of Earth and Environmental Sciences at
Columbia University, about how warming
has progressed since his groundbreaking
paper, and what can or should be done about
it.
AAASMC: Were you the first to warn
about anthropogenic global warming in a
scientific paper?
Broecker: No, no. There were discussions about carbon dioxide and warming before that. My paper was actually to
warn people that the previous thirty years
of moderate cooling was due to natural periodic variations, using as evidence ice cores
in Greenland−that once this was played out,
the warming due to carbon dioxide would
reassert itself. The paper was published in
1975 and the warming trend began again in
1976, but this was sheer luck. It turned out
that the periodic cooling shown in the ice
cores was not borne out by ice cores in other
places, even within Greenland.
So, for two different prizes that I won,
I was introduced as "the father of global
warming" because of this one lucky paper
I wrote that was partially wrong, instead
of being known for sixty years of science.
AAAS MEMBER CENTRAL

27

I once offered my students a $200 reward
if they could find a previous reference to
global warming in the scientific literature.
The reward was never claimed, but a postdoc
found a reference in a 1958 Indiana newspaper account of two southern California
scientists who were warning about industrialization causing climate change. The scientists weren't named, but reading between
the lines, they must have been Roger Revelle
and Charles Keeling (both from the Scripps
Institute of Oceanography). Keeling started
the CO2 readings at Mauna Loa that are
always cited. I think Keeling should be the
"father of global warming."
AAASMC: So the previous thirty years
of cooling have never been explained?
Broecker: No, not really. A lot of people
cite volcanoes or sulfate aerosols, but aerosols are really difficult to model, they bang
into each other and create larger aerosols
and so on, so it is hard to say for sure.
AAASMC: In your paper, you say that
only carbon dioxide of atmospheric gasses
can be demonstrated to be significant for
climate change. Is this still true? How about
methane, for example?
Broecker: Well, methane, sure. But
methane and most other things that we put
out into the atmosphere don't last for very
long. The CO2 that we put out today will last
for centuries. The ocean will eventually take
it out, but that will take a thousand years.
So the effects will be with us for a very long
time.
AAASMC: What do you think should
or can be done to ameliorate the effects of
global warming going forward?
Broecker: I'm in favor of air capture, not
just sequestering carbon dioxide at power
plants, but actually sucking it out of the air
and burying it. Klaus Lackner at Colum-

bia has devised a system for doing this with
membranes. The membranes love to bind
CO2 when they're dry, but then it can easily
be washed out (Sometimes called "artificial trees," Lackner's technology can reportedly remove about 1,000 times more carbon
dioxide from the air than could a real tree of
the same size).
AAASMC: I can't imagine who will pay
for that…
Broecker: This technology won't change
the playing field for the energy companies,
so some sort of carbon tax will have to be
charged, when people use carbon-based
fuels. Of course, the consumer will pay it.
When people start feeling the real effects
of global warming, they will be ready to do
something.
AAASMC: If the hottest month in
history, Greenland melting, droughts, and
the corn crop failing don't wake people up,
then what will?
Broecker: It won't be Greenland melting; it will be difficulty in finding food. If
this [hot] summer doesn't turn out to be just
a fluke, they're going to have to start irrigating the corn, and of course that would
use up a lot of our water supply, and be very
expensive− food prices will go way, way up.
Eventually, people will be ready to do something. It won't happen tomorrow, I won't be
around to see it [Broecker is 80 years old]
but maybe in 10 or 20 years. These will be
interesting times.
If not air capture, then injecting sulfur
dioxide into the stratosphere might be
tried (to reflect sunlight and cool the atmosphere), but that is a very risky experiment.
And of course, it wouldn't be uniform around
the globe, so it would be very, very difficult
to control. Very messy. §

“I'm in favor of air capture,
not just sequestering carbon
dioxide at power plants, but
actually sucking it out of
the air and burying it.”
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Veterinarian
Jose Garcia
and the students
AAAS MEMBER
CENTRAL
29 from Saturday Science class in Monterrey,
Nuevo Leon, Mexico, show off their microscope. Photo by Alice Marroquin.

An After-School Science Class 			
				South of the Border
By Margo Pierce

M

exico figures well
below average in international rankings
for science education, according to a 2009
report by the Organization for Economic
Cooperation and Development. Veterinarians Alicia Marroquin, a member of AAAS,
and her husband, Jose Garcia, saw the problem firsthand and decided to help make a
change.
When the pair returned to Mexico from
Texas, after earning advanced degrees in
veterinary medicine, they were concerned
about the lack of science education available to children. But they knew that just
having a science class wasn't enough.
An experience in Texas galvanized their
understanding of the need for age appropriate, child-centered learning. Garcia served
as a judge in a local elementary-school
science fair, and it was the criticism of
another judge that proved the point.
"A girl was presenting her research project involving some chemical calculations.
Jose and another judge were listening. The
other judge asked the girl about the purpose
of her project, since the chemical calculations were always fixed and no changes are
expected in the results if you follow them
precisely," Marroquin says. "Jose saw the
frustration in the girl trying to come out
with a good explanation, but after a little
while she gave up and the girl looked devastated, like her project was trash."
Marroquin and Garcia believe adults
too often discourage children's interest in
science. They wanted to do more than just
pass on information−they wanted to guide
and inspire.
Marroquin herself came from a rural
community where her mother finished first
grade and her father didn't attend school.
She didn't have a role model at home, but
teachers in school helped her develop an
interest in education and the aspiration to
attend college. "If you don't have someone
who guides you, and your parents aren't able
to do that, you need someone," Marroquin
says. "Jose and I are trying to do that, to be
that person."
Starting in May 2012, a group of 20 fifth
and sixth graders from Monterrey, Nuevo
Leon, Mexico, began to meet every Saturday

morning for a science class. Given the name
"20 de Noviembre," after the November 20
date commemorating the Mexican Revolution against the Mexican President Porfirio
Diaz, the science class is held at the Veterinary School at the Universidad Autonoma
de Nuevo Leon. Marroquin and Garcia work
just two blocks away from the school.
Jorge de los Santos Lara, a teacher at
the elementary school, helped to make the
class possible because he shares "the ideals
of providing science education to the kids,"
according to Marroquin.
She describes 20 de Noviembre as "the
best in the city" even though there is no laboratory in the school, there is "little space for
sciences" in the curriculum, and nobody at
first knew how to use the one donated microscope.

“If you want
to make a big
change in society
it [begins] with
the kids.”
"We don't have a specific program," says
Marroquin. "We just started with the idea of
having topics related to science. We started
with biology because we are vets. We talk
about how some cells have a nuclei and how
others don't have a nuclei. We try to discuss,
what are the reasons for (these) phenomena?
"Soon they introduced other topics−
recycling, taking care of the environment.
We ask them what they think about it and
they are pretty critical. Some of them say, 'If
you're going to spend more resources, then
it might not be good. It might be better just
to use less.' They are learning and they are
using that critical thinking."
Openness to new ideas, critical thinking, improved self-confidence and a growing curiosity about the world are just a few
of the improvements Marroquin and Garcia
see in their students. The pair didn't have a
set of planned outcomes or even a formal
approach to teaching when they started, but
both are pleased with student learning.
Francisco Arreola, a parent who enrolled

his child in the class, is also happy with the
impact the science classes are having. "I
enrolled my daughter in the science class
because I wanted her to spend time in
extra-curriculum activities," says Arreola,
with Marroquin translating. "After each
class I ask her about it and she explains it to
me. The fact that the class is offered for both
boys and girls is especially good because the
kids need the diversity and to hear different
points of view."
The original idea of doing individual
assessments and learning plans for each
child proved to be too much work for just two
teachers. So the class has evolved organically and allows Marroquin and Garcia to
incorporate the interests of the students
widely into the curriculum. Students are
allowed to participate as they can, leaving
and rejoining the class as their life circumstances allow, without penalty for days
absent.
All of the classes are offered free of
charge because many of the families don't
have the income to support extra-curricular activities. But the group size is limited
because there are only two teachers, both of
whom have demanding work schedules and
a family of their own.
They would like to see more scientists
involved, so the husband-and-wife team is
beginning to formalize a series of classes
that will allow them to schedule visiting
teachers.
The first six-month mark did include a
graduation of sorts, a "diploma" marking
the number of hours the students invested in
the classes. But the kids and parents were
so interested in continuing that the same
group finished out a full year of classes in
the spring of 2013.
The couple has big dreams for involving
more schools and scientists in the effort, not
just in their region, but across the country.
Jose Garcia believes scientists benefit,
too. "In my field of study, I get too focused
on what I do," says Garcia. "You see science
in another perspective. You see science as
being something that can help [make] things
better instead of just publishing papers."
"If you want to make a big change in society it [begins] with the kids," agrees Marroquin. "We need to start with them at an early
age. Then we will have even better people
taking care of science and the planet as a
whole." §
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ANTARCTICA A WORLD OF LIVING ICE
(continued from page 18)

ice−work with others in a consortial relationship. Certain microbes are able to mine
the minerals in the rocks under complete
darkness and use these minerals as an
energy source to transform carbon dioxide
into cellular matter, the same way plants use
the Sun for energy above the ice, explains
Priscu. These microbes then produce
organic carbon and inorganic nutrients as
a byproduct, which become food for other
microbes−just as plants produce organic
carbon that provides fuel for animals on the
sunlit portions of Earth.
"In these harsh environments, one bug's
poison is another bug's food," says Priscu.
When things are tough, they have to rely on
one another to survive."
Antarctica's remoteness, extreme cold
and lack of sunlight for much of the year
doesn't make research easy for scientists
either. It took Priscu and his teams many
years to obtain funding for projects, and
still more time to adapt to the mental toll of
working during the Antarctic winter.
"In 1995," recounts Priscu, "we spent an
entire September where the high temperature was -47 Celsius and the low was
-55 Celcius and darkness prevailed over
daylight. We worked in it every day, despite
the extremes. It's hard, but we learned a lot."
Priscu has spent 28 field seasons in Antarctica since his first trip in 1984. That's added
up to about seven years of his life on a continent where the lowest temperature ever
recorded was -89 Celsius at Vostok Station.
Antarctic research has import well
beyond the ice sheet. The microbes they are
studying in the ice provide information on
their potential role in global biogeochemical processes. They also offer a hint about
what potential life might look like on other
icy worlds in our solar system.
Part of Curiosity's mission−the most
recent rover NASA sent to Mars−was to
look for signs of life on Mars, either still
living or from long ago. Those elements
considered essential for life, such as liquid
water, some source of energy, and carbon
based compound, are the same building
blocks for life that sustain the microbes that
live in Antarctica.
With an area roughly one and a half
times larger than the United States, Antarctica plays an essential role in air and water
circulation, which affects climate globally.
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“If Antarctica melts, the ocean is going to go up
by about 60 meters. Given the high population
density of humans in coastal regions of our
planet, it's not going to be a pretty thing.”
Studying the mechanisms of how ice is lost
in Antarctica, or the extent of this process in
the past, may help us anticipate what future
climate change could bring.
"It's so important with climate," says
Priscu, "because about 70 percent of the
world's fresh water is locked up as ice down
there. And if Antarctica melts, the ocean is
going to go up by about 60 meters. Given the
high population density of humans in coastal
regions of our planet, it's not going to be a
pretty thing."
There is a world underneath Antarctica's ice which is still largely a mystery to us.
At the bottom of the ice sheet, Antarctica is
warmer. It is heated by Earth's geothermal
core and insulated from the cold air above
it by more than a mile of ice. Using satellites, scientists have identified more than
200 liquid water lakes, some more than two
miles under the ice. We can watch rivers
flow beneath the continental ice sheet,
unseen except for undulating ripples across
the surface of the ice sheet caused by water
flowing below.
In January 2013, teams from Russia, the

United Kingdom and the United States were
able to directly sample water from Subglacial Lake Vostok, one of the largest lakes on
Earth, with depths that haven't seen sunlight
for perhaps 15 million years.
In 2013, Priscu was looking forward to
leading his own team of U.S. researchers
to drill into Subglacial Lake Whillans. "We
don't know what we'll discover in that water,
but we know it will be something new. We
will also learn a great deal of how subglacial
lakes and rivers control subglacial biogeochemistry and the flow of Antarctic ice to
the Southern Ocean," he said.
All of this time at the bottom of the
world has taught Priscu a lot about human
nature−about how to keep having fun, while
keeping the work serious. Some people don't
do well, he says, but others come to love the
solitude. "I'm still doing it," says Priscu, now
60. "Still sleeping in tents and enjoying the
high energy and the young people. It is funny
how generations change−I have to share my
music; they don't like Jimi Hendrix, Janis
Joplin and Led Zeppelin as much as I do.
But that's ok." §

AMPHIBIANS ON THE EDGE
(continued from page 16)

Research hope
Biologists have found that Bd affects
different amphibians in different ways:
While some frog populations go extinct,
others, such as the American bullfrog (a
known carrier of chytrid), seem to be able
to cope with the pathogen. Some biologists and conservationists believe that the
answer to fighting chytrid is in the frogs'
own biology. Reid Harris, professor of biology at James Madison University and an
AAAS member, and his team are examining whether some amphibians have something that others don't.
Each amphibian species has its own
set of symbiotic bacteria that dwell on the
skin, explains Harris. And since Bd is a
skin fungus, Harris set to work studying
amphibians' skin bacteria. "In a nutshell,
what we're trying to do is find a skin probiotic that works for frogs, in order to inhibit
this chytrid fungus," says Harris.
To find such a probiotic, Harris and his
team are looking at the mutualistic bacteria's production of anti-Bd metabolites−
such as violacein−that seem to kill off
Bd. They found the bacterially produced
metabolites on the skin of local Virginia
salamanders in high enough concentrations to inhibit Bd. Harris and his team are
looking at what makes a good probiotic−
one that sticks to amphibians and works
with the amphibians' own immune system,
including antimicrobial peptides produced
by poison glands that can kill Bd. Such
peptides, combined with the metabolites,
would pack an extra-powerful punch to
Bd.
One probiotic may work on multiple
species, Harris says, although research is
still under way. To put the probiotic Janthinobacterium lividum to the test, Harris
collaborated with Vredenburg, who found
that in Sierra Nevada field sites, populations that were surviving chytridiomycosis
had a higher proportion of individuals that
had the same bacteria species Janthinobacterium lividum−that Harris had found
on the East Coast.
Vrendenburg swabbed the frogs and
sent samples back to Harris, who analyzed
the probiotic. Then, in a clinical trial, individually marked yellow-legged frogs that
were bathed in the probiotic in the field

seemed to survive a year later. "I think it
has potential to work in other areas," says
Vrendenburg, who had planned a larger
experiment, but chytrid spread so fast that
all but one population had been killed off
in the basin.
"We still have a long way to go to
understand more about the microbiome of
these species," says Vrendenburg, "and to
understand how important that is for the
survival of these host species in the face of
this new pathogen."
Harris and colleagues are looking at
the possibility of putting the probiotic in
soil or water to protect amphibians. This
concept is already used in agriculture to
fight pathogenic fungus in soils. "We're not
talking about introducing anything new to
the environment; you would be taking a
bacteria that's already there and augmenting its abundance," says Harris. "We're
taking it slowly, to see if works in a laboratory situation and perhaps in a localized
stream bank."

Looking forward
While Lips and Vredenburg had the
opportunity to witness the wave of Bd
move through an area, they're also working
to retrospectively pick up the pieces from
chytrid's trail. Since waves of Bd swept
places such as South America before scientists could study its movement, Vredenburg and grad student Tina Cheng figured
out a way to test museum specimens for
Bd with a simple skin swab. "This is a way
to look back through time," Vredenburg
says. Both Vredenburg and Lips and their
students are looking back through museum
specimen collections from both Americas
from the 1950s through the '80s, in hopes
of finding out more about chytrid's history.
One way researchers and conservationists are trying to save struggling populations is by putting amphibians into ark
survival-assurance colonies. "The idea is
to rescue these [species] before they go
extinct," says Harris, who hopes a probiotic
treatment would allow such species to be
safely released back into nature. Vredenburg's research has pointed towards evolution, as he tries to figure out why some host
species in some populations are so susceptible to this pathogen, while others are not.
Lips agrees that the best course of action
is to assist evolution as much as possible−whether it's a genetic protection or
a naturally occurring microbe that resists
infection. "The more genetic combinations
we can throw back out into the field, the
better the chance of coming across something," says Lips, who advocates breeding frogs to build up numbers for wild
populations. "Frogs should be able to
evolve." §
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F DEWOLFE MILLER
(continued from page 5)

who didn't appear to have a bright future
ahead of him. "I used to think, poor Zahi.
These guys don't get paid anything, they never go anywhere, they work for the Egyptian government," recalls Miller. "Boy was I
wrong," he laughs. Years later, Hawass, became the Director of the Great Pyramids of
Giza.
In 1996, Hawass called up his buddy De
and asked him for a favor. He told Miller
about some recently discovered mummies
in Bahrryia, an oasis about 250 miles out
in Egypt's western desert. "Take the boys
out there," Hawaas told Miller, referring
to his young crew of diggers. So they piled
into a pickup truck and headed out to the
desert. Six kilometers outside of the local
small town they saw the shallow tombs. "It
was ridiculous. You could just push the sand
off and see gold mummies come up," Miller
recalls with excitement.
Following the discovery in Bahrryia,
Miller suggested to Hawass they work
together on a project that would look at
health and disease in ancient Egypt. "I
got Zahi his first CAT scanner (thanks to
NatGeo)," Miller notes proudly. And among
their first scanned mummies? "Tutankhamun of course," he says sheepishly.
The death of King Tut at 18 had long been
shrouded in mystery. One standing theory
was that Tut had been murdered; X-rays
taken at the time of the tomb's discovery
seemed to back up that idea. But Tut's CAT
scan told another story. "He had a lot of
bizarre characteristics," says Miller. Tut was
frail and his skull was abnormal in shape.
He had a partial cleft palate, buck teeth,
a huge embedded molar, and a broken leg.
That break was a mortal wound, according
to Miller.
"Back in Tut's time, with a break like
that, he could have died from the shock
alone. They had no way of managing this,"
says Miller. But how did he break it? "An
accident, likely a fall. He was frail; I'm not
a specialist, but at the museum you can see
a case full of canes that he used to walk with
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and they had been used."
Even though Miller loves working on
Egyptian archeology−he's spent countless
hours in the basement of the Cairo museum
cataloging mummies for a database he's
created−it is merely a side project to his
work on infectious disease and his current
effort to stop the transmission of Hepatitis
C in Egypt.
In the 1990s, Miller was among the first
to test Egyptians for the disease. Miller and
his Egyptian colleagues were shocked by
what they found. Of some 2,500 tests given
in a 2-3 week time period, 10 percent of
first-time healthy blood donors were positive. "No one saw that coming," he says.
Medical care in Egypt isn't quite up to
Western standards for controlling a blood
borne pathogen. Hospitals might reuse
needles and not properly clean them, which
can easily transmit the disease. Miller
witnessed this firsthand in the basement of

“It was
ridiculous.
You could just
push the sand
off and see
gold mummies
come up.”
a district hospital where a line of 16-yearold girls were being blood typed. Egyptian
law requires everyone at age 16 to get blood
typed in order to receive a national ID card.
The person administering the test had one
lancet and did not clean it in between uses.
"You could see the needle go in, 'twonk,' next,
'twonk,'" Miller recalls.
Fortunately, this testing has now been
stopped. Miller doesn't blame Egypt or its
medical system for not using proper infection control procedures. "Egypt's poor. It
has always been poor. They have to do with
what they have … In fact they actually give
much better health care than most developing countries," he insists.
Miller says that the Western medical
world unwittingly promoted this virus in
the mid-20th century with its use of glass

syringes and reusable needles. "It wasn't
till the HIV epidemic that we really started
to pay attention to being more careful and
instituting standard procedures like changing gloves, washing your hands, using one
needle once, and only once," he says.
In 1994, it became mandatory by law
to test all blood for Hepatitis C in Egypt,
something that Miller feels very good about
having helped institute, but says more should
be done to prevent the spread of the disease.
"They get distracted by H1N1 or Avian Flu.
They can take their eyes off of it because the
disease is silent. You get infected, there's
no acute phase of this disease, so you don't
know you got infected. Ten years later,
twenty years later, some infected [people]
start getting liver damage," he says.
Currently, the Egyptian Ministry of
Health's approach to prevention is directed
at the Egyptian people, which according
to Miller doesn't work. "An average Egyptian is not in a position to implement infection-control measures in the medical system
and confronting a doctor or nurse would be
considered culturally inappropriate−you
don't tell them what to do," he says.
Miller wants to change the dialogue from
the lay public to health care providers. He
envisions local NGOs going to providers and
training them to make sure they are using
proper prevention techniques. Miller says
prevention measures are inexpensive. "You
can use the same lancet−just dip it in alcohol in between uses, or wash it with soap and
water–the disease is very frail and soap and
water is enough to kill it," he says.
Miller created a website for his prevention project, www.hcvegypt.com. Through
the site he hopes to build support, raise
awareness and needed funds. "I know the
Egyptian system, I know the people, I have
the connections within Egypt," he says,
sighing. "I need money support to make it
happen."
Back on the deck of Aeolus, Miller
wrestles with the jib rigging which has
gotten entangled, preventing the boat from
"coming about." After some negotiation, he's
able to free the sail and we work together to
swing the boat around. With the sun quickly
setting, Miller takes the wheel and guides us
back toward Honolulu Harbor.
"This is where I am right now in my life,"
he says. "I don't want to do anything else. I
don't want to publish papers, I don't want to
be an academic. I just want to go and actually do what I used to look down on–you
know, have a cause and save the world." §

Stem Cell Lawsuit Finally Over.
Russian Team Retrieves First
Sample from Lake Vostok. Surprise
Choices Mark New Leadership on
U.S. House Science Panel. India
Unveils Ambitious Science Policy.

Now, more than ever, developments in the lab are directly connected to decisions made in the halls
of government.
ScienceInsider, the policy blog from the journal Science, is your source for news from the
intersection of science and policy. From budget debates in the United States Congress, to climate
change agreements at the United Nations, ScienceInsider covers the issues that have an impact on
your work, your field, and your world.
Keep up to date and keep informed. Go inside the issues at www.ScienceInsider.org

Breaking news and analysis from the world of science policy
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