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Amoepa threaten

MOEBAS blob-shaped

microbes linked to several

deadly diseases contami-
nate drinking-water systems
around the world, according to a
new analysis. The study finds that
amoebas are appearing often
enough in water supplies and even
in treated tap water to be consid-
ered a potential health risk.

A number of these microorgan-
isms can directly trigger disease,
from a blinding corneal infection
to a rapidly lethal brain inflamma-
tion. But many amoebas possess
an equally sinister if less well-
recognized alter ego: As Trojan
horses, they can carry around
harmful bacteria, allowing many
types to not only multiply inside
amoeba cells but also evade disin-
fection agents at water-treatment
facilities.

Even though recent data indi-
cate that amoebas can harbor
many serious waterborne human
pathogens, U.S. water systems
don't have to screen for the para-
sites, according to study coauthor
Nicholas Ashbolt of the U.S.
Environmental Protection
Agency's National Exposure
Research Laboratory in Cincinnati.
He coauthored a study of amoe-
bas' “yet unquantified emerging
health risk” posted online
December 31 in Environmental
Science & Technology.

He and Jacqueline Thomas of

Naegleria fowleri amoebas, like these, can glom onto nerve endings in the nose of an exposed indi-
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vidual and motor along them into the brain

the University of New South Wales
in Sydney analyze data from 26
studies conducted in 18 countries.
All had identified amoebas in
drinking-water systems. Some
reports had focused on measure-
ments at treatment plants, others

1n exiting water; some even
extracted the parasites from tap
water. Indeed, among 16 studies
that looked for tap-water contami-
nation, 45 percent reported finding
amoebas.

In 2003, Francine Marciano-

s global

Cabral of Virginia Commonwealth
University in Richmond and her
colleagues identified one species
of amoeba that is directly lethal
Naegleria fowleri in water

girls had recently died. The
amoeba explained the girls' fatal
encephalitis, a brain disease.

“We suspect they got it from
submerging in the bathtub,”
Marciano-Cabral says. The family's
private water supplies had not
been chlorinated, a disinfection
process that can limit amoeba
contamination.

Thomas and Ashbolt reviewed
six studies that together included
data from 16 different water-
treatment plants and probed for
sources of the amoebas that the
studies had turned up. Five of
those studies reported finding a
high prevalence of the parasites in
anywhere from 75 to 100 percent
of the surface waters, such as
rivers, that were sampled. After
water treatment, often using car-
bon filtration or chlorination,
contamination levels dropped
somewhat, to fewer than 50 per-
cent of water samples.

In general, the new analysis
points out, water treatment
appears to reduce amoeba con-
centrations to a tenth or one-
hundredth of starting concentra-
tions, “but breakthrough events do
occur and release potentially high
numbers of free-living amoebae”
roughly 110 of the parasites per
liter into drinking-water distribu-
tion systems.

throughout the plumbing of an

Arizona home where two young

Source: Science News
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Sun's rare double whammy

This still from SDO caught the action in freeze-
frame splendor when the Sun popped off two events
at once (Jan. 28, 2011)

The sun unleashed two powerful solar eruptions on Jan.
28 in a spectacular double blast caught on camera by a

NASA spacecraft.
The twin solar storms occurred in concert and

marked an impressive start for the 2011 space

weatherseason.
A video recorded by NASA's Solar Dynamics

Observatory shows the two sun storms erupting from
opposite sides of the star. Neither of the events posed a
space weather threat to Earth or its satellites, NASA
officials said.

A still image released by NASA shows a filament a
long magnetic tendril of super-hot plasma become
unstable on the sun's left side (as seen by the SDO
spacecraft). As the tendril snapped, it burst into a major
solar eruption.

At the same time, a major event occurred on the
other side of the sun. A powerful M-1 class flare blasted
into space from the right side of the sun, along with a
massive explosion of charged solar particles which
scientists call a coronal mass ejections.

Scientists measure solar flares according to a class
system that includes three tiers.

Source: Space.com
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When the DNA stretches..

innér elasihic core

7 I \ HE first large-scale, physics-
based space weather predic-
tion model is transitioning

from research into operation.

Scientists affiliated with the

National Science Foundation (NSF)

Center for Integrated Space Weather

Modeling (CISM) and the National

Weather Service reported the news

January 27 at the annual American

Meteorological Society (AMS) meeting

in Seattle, Wash.
The model will provide forecasters

with a one-to-four day advance warn-
ing of high speed streams of solar
plasma and Earth-directed coronal

mass ejections (CMEs).
These streams from the Sun may

severely disrupt or damage space- and
ground-based communications sys-
tems, and pose hazards to satellite

operations.
CISM is an NSF Science and

Technology Center (STC) made up of
11 member institutions. Established
in 2002, CISM researchers address the
emerging system-science of Sun-to-
Earth space weather.

The research-to-operations transi-
tion has been enabled by an unprece-
dented partnership between the
Boston University-led CISM and the
National Oceanic and Atmospheric
Administration (NOAA)'s Space
Weather Prediction Center.

"It's very exciting to pioneer a path
from research to operations in space
weather,"” says scientist Jeffrey Hughes
of Boston University, CISM's director.
"The science is having a real impact
on the practical problem of predicting
when 'solar storms’ will affect us here

on Earth."
The development comes in

response to the growing critical need
to protect the global communications

DNA ~ springy, stretchy and coiled ~ is the cell's Slinky. And just like a
Slinky, a DNA double helix can be stretched too far. The mechanics
behind this process, called “overstretching,” may be less cut-and-dried
than scientists previously thought, a new study suggests.

Contrary to one prevailing theory, DNA molecules don't have to have
loose-hanging single strands called free ends to overstretch, say research-
ers at the National Institute of Standards and Technology in Boulder, Colo.
With or without free ends, the team reports in a paper to appear in the
Journal of the American Chemical Society, DNA double helices spring to
almost twice their length at the same elastic stretching point.

Physics-base
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A coronal mass ejection (CME) in a model; the CME is the gray cloud

toward the lower right

infrastructure and other sensitive
technologies from severe space

weather disruptions.
This transition culminates several

years of close cooperation between
CISM and its partner organizations to
integrate, improve and validate a

model for operational forecast use.
"This milestone represents impor-

tant scientific progress, and under-
scores the effectiveness of NSF's
Science and Technology Centers in
applying research results to real-world
problems," says Robert Robinson of
NSF's Division of Atmospheric and
Geospace Sciences, which funds

CISM.
CISM team members worked on-

site with scientists and forecasters at
NOAA's Space Weather Prediction
Center to improve models and visual-
izations.

Having key team members co-
located during this critical phase of
development enabled an ongoing

discussion between forecasters and
scientists that enhanced the develop-
ment of the model, says Hughes, and
ultimately led to NOAA's decision to
bring it into operation as the first
large-scale physics-based space

weather model.

CISM's research and education
activities center on developing and
validating physics-based numerical
simulation models that describe the
space environment from the Sun to
the Earth.

The models have important appli-
cations in understanding the complex
space environment, developing space
weather specifications and forecasts,
and designing advanced tools for
teaching, Hughes says.

CISM partners include the U.S. Air
Force Research Laboratory, NASA's
Community Coordinated Modeling
Center, and the NOAA Space Weather
Prediction Center.

Source: Science Daily

What is emission trading?

Emissions trading (also
known as cap and trade) is
an administrative approach
used to control pollution by
providing economic incen-
tives for achieving reduc-
tions in the emissions of

pollutants.
A central authority (usu-

ally a governmental body)
sets a limit or cap on the

Like a Slinky, DNA plays nice under tiny forces, stretching as molecu-
lar theory predicts. But when scientists pull on these molecules hard
enough using devices called optical traps, DNA seems to get extra elastic.
At 65 piconewtons of force DNA elongates by 70 percent.

Source:Science News

amount of a pollutant that can be emitted. Companies
or other groups are issued emission permits and are
required to hold an equivalent number of allowances
(or credits) which represent the right to emit a specific
amount.
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Wild card of Climate Change

This Research in Action article was provided to
LiveScience in partnership with the National
Science Foundation

It is a little-known, but significant, fact that about 70
percent of the Earth's surface is covered by clouds at
any given time. But, not all clouds are the same; differ-
ent types of clouds affect the Earth's climate differently.
While some types of clouds help to warm the Earth,
others help to cool t.

Currently, all of the Earth's clouds exert a net cooling
effect on our planet. But the substantial and opposing
influences of clouds begs the question: What will be the
net effect of all of the Earth's clouds on climate as the
Earth continues to warm in the future? Will clouds
accelerate warming or help offset, or dull, warming?

Right now, "The scientific community is uncertain
about how the effects of clouds will change in the future,”
says Hugh Morrison, a scientist at the National Center for
Atmospheric Research (NCAR) in Boulder, Colo.

Most scientists doubt that the net cooling effect of
clouds will ever be large enough to completely offset
ongoing warming. But many scientists say that ifwarm-
ing were to increase cooling clouds or decrease warm-
ing clouds, the current net cooling effect of clouds on
the Earth's climate would probably increase.

This would moderate, or offset, ongoing warming.
The result: The Earth's end-of-the-century tempera-
ture may be pulled down toward the lower end of its
predicted range.

But if, on the other hand, warming were to increase
warming clouds or decrease cooling clouds, scientists
say the current net cooling effect of clouds on the
Earth's climate would probably decrease, and an
important moderating force on ongoing warming
would thereby diminish. The result: The Earth's end-of-
the-century temperature may be pushed up toward the
upper end of its predicted range.

Source: Live Science
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Secrets of geese flight

Bar-headed geese accomplish the extraordinary feat of
migrating over the Himalayan mountain range twice a
year, flying between their wintering grounds in south-
ern Asia to their breeding grounds in the central Asian
highlands. These birds have even been spotted over the
summit of Mt. Everest, where oxygen levels are only

aboutone-third that at sealevel.
In order to better understand the exceptional physi-

ological capability of bar-headed geese, Dr. Jessica
Meir of the University of British Columbia (UBC)
embarked upon a study with the goal of flying bar-
headed geese in a wind tunnel, while monitoring vari-
ous aspects of their physiology.

Meir traveled to the Sylvan Heights Waterfowl Park in
North Carolina to seek the bar-headed geese for her
study, arriving just in time for the hatching of this year's
bar-head recruits. Because she was the first person or
thing that the goslings set eyes upon after they were
born, the imprinting process was set in motion and
Meir began her role as "Mother Goose.”

Over the last seven months, Meir has spent her days
with the gaggle, bonding with them and taking them on
walks and outings. And when the birds began flying, she
began leading flight-training sessions on a scooter with
a bird at her side, at speeds ranging from 20 to 35 mph
(32 to 56 kph).

It is hard to miss the excitement in Meir's eyes as she
cruises down the road on her scooter, the wingtip of one
of her goslings brushing her shoulder at times, as she
stares into the eye of this magnificent bird in the midst
of flight, justinches away from her.

When not busy with the flock, Meir is in the lab pre-
paring equipment for the flight experiments, scheduled
to begin soon in UBC's wind tunnel. This work, funded
by a National Science Foundation International
Research Fellowship Program grant, will be the first
time physiological measurements will be made on this
species while flying under conditions of low oxygen,
like those experienced during their migration.

This research in action article was provided to
LiveScience in partnership with the National
Science Foundation



