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A floor lamp that
spreads sunshine
all over a room.

The Balanced Spectrum® floor lamp brings many of
the benefits of natural daylight indoors for glare-free

lighting that’s perfect for reading.

ver since the first humans built
Ea fire in their dark cave, people have

realized the importance of proper
indoor lighting. But ever since Edison
invented the light bulb, lighting technology
has, unfortunately, remained relatively
prehistoric.

Modern light fixtures do little to overcome
problems associated with improper lighting,
such as eyestrain, dryness, and burning. As
more and more of us spend longer and
longer hours in front of our computer
monitor, these problems are compounded.
And the effects of improper indoor lighting
are not necessarily limited to a physical
problem: the quantity and quality of light
can also play a part in both our mood and
work performance.

Studies show that sunshine can both lift
your mood and enhance your energy levels.
But as we all know, the sun does not always
shine. Now, however, there’s a solution to

This light can change the
way you live and work

It provides excellent lighting which is very
close to true daylight. The lamp itself is
light enough to be moved easily around

a room and an office. The glare-free
characteristics provide a very non-stressful

illumination for prolonged reading.
—Stanley G., M.D.

As soon as I turned on the lamp and
began to read the newspaper I could see
the wonderful difference. This lamp is just

what I needed. Thank you so much.
—Donna E.

Your lamp has been a wonderful help to me
in reading my newspaper and magazines. I
would hate to be without this lamp, it’s
made such a difference in my life.

—Kenneth K.

Dozens of testimonials on file.
Results may vary.

HOME LIGHTING

the problem— The Balanced
Spectrum’ floor lamp will
change not only the way you see,
but also the way you feel about
your living and work spaces. It
brings the benefits of natural
daylight indoors, simulating the
full spectrum of daylight.

The Balanced Spectrum’s
27-watt compact bulb is brighter
than a 100-watt ordinary light
bulb. With the lamp’s sharp
visibility, you will see with more
clarity and enjoyment in close
tasks such as reading, writing,
sewing, and needlepoint. It is
especially helpful for aging eyes.

Experience sunshine indoors at
the touch of a switch. This amazing lamp
is not only easy on the eyes, it is easy on
the hands as well, featuring a special
“soft-touch, flicker-free” rocker switch that
is easier to use than traditional toggle or
twist switches. And its flexible gooseneck
design enables you to get light exactly where
you need it. The high-tech electronics, the
user-friendly design, and a bulb that lasts 10

Technology revolutionizes
the light bulb

® Save almost $61 over the
life of the bulb

® 8,000 hours bulb life
o Energy efficient
" ® Shows true colors

times longer than an ordinary bulb—all these
features make the Balanced Spectrum’
floor lamp a must-have.

Try the Balanced Spectrum® floor lamp
for the best value ever! Now more than
ever is the time to spread sunshine all over
the room in your home at this fantastic low
price! The Balanced Spectrum® floor
lamp comes with firstSTREET’s exclusive
guarantee. Try this lamp for 90 days and

return it for the product purchase price if
not completely satisfied.

Balanced Spectrum®
floor lamp........ was $50:95

Call now for
$10 instant savings!

Only $49.95 each + saH

*Order two Balanced Spectrum®
floor lamps and get FREE shipping
on both lamps.

*Free shipping within the contiguous 48 states only.
Please mention promotional code 40030.
For fastest service, call toll-free 24 hours a day.

1-888-654-0588

We accept all major credit cards, or if you
choose, you can pay by check over the phone.
To order by mail, please call for details.

www.balancedspectrum.com

firstSTREET

for Boomers and Beyond®

1998 Ruffin Mill Road
Colonial Heights, VA 23834

Copyright © 2009 by firstSTREET for Boomers
and Beyond, Inc. All rights reserved.
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In The News

STORY ONE
= Pushed to its limits, Hubble
sees most distant galaxies yet

BODY & BRAIN
= Speed trumps stability for
gunshot victims

= Fruit fly guts host
stem-cells-in-waiting

= Blood test could spot deadly
transplant complication

EARTH
= Four-limbed prints predate
known tetrapods

GENES & CELLS
= Schwann cells bedevil
the devils

= Ancestral human DNA
gained viral visitor

ATOM & COSMOS

= Quick successes for Kepler
= WISE eyes its first light

= Universe’s missing dancers

are found in multitude

= Dust signals early supernovas

HUMANS
= Early humans took to the seas

= Pre-Facebook, Pompeians
wrote on friends’ walls

= Shrine of Zeus saw worship
throughout Greek civilization

MATTER & ENERGY
= Long-predicted symmetry
seen in lab experiment

SCIENCE & SOCIETY
= What’s in, what’s out in the
Copenhagen Accord

Features

418 LET THERE BE LIGHT
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By using light to manipulate
neurons in freely moving
animals, scientists are
illuminating brain circuitry.
By Tina Hesman Saey

DRESSING UP DINOS

COVER STORY: Clues from
bones along with 3-D modeling
are enabling paleontologists to
envision dinosaurs’ soft tissues
—and to flesh out ideas about
the dinos’ lives.

By Sid Perkins

THE FINAL CHEMISTRY
FRONTIER

Interstellar space is home to a
bevy of molecules that promise
to reveal new details about the
chemical history of the cosmos.
By Rachel Ehrenberg

Departments
FROM THE EDITOR
NOTEBOOK
BOOKSHELF
FEEDBACK

COMMENT

The Federation of American
Scientists’ Charles D. Ferguson
on all things nuclear.

| COVER A Brachylopho-

saurus canadensis skull

| gives way to a painting

of the dino, standing in a
77-million-year-old wetland
and bellowing a call to warn
his herd of an ambush.
Painting by Julius T. Csotonyi
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FROM THE EDITOR

To chemists, the universe
is a vast cosmic test tube

Long before the evolution of life began
on Earth, evolution of a different sort
began to prepare the cosmos for life’s
arrival. In this case, the species that
emerged and mutated and spawned
offspring were not organisms, but
molecules.

Once the universe gave birth to stars,
nuclear reactions began to generate the elements that made
complex chemistry possible. And then the stars exploded,
seeding space with the raw materials necessary for natural
chemical selection.

What happened after that was not precisely like the evo-
lution of life, of course, as molecules don’t exactly battle
each other for survival. But some combinations of atoms are
more stable than others. So when primordial atoms inter-
acted under different conditions, only some of the result-
ing molecular species lived long enough to participate in
further reactions. As nature continued to explore the vast
space of chemical possibilities, simple molecules mated to
produce more complicated species, opening the way to even
more possible combinations, ultimately providing the cos-
mos with enough carbon-based molecular complexity to
take chemistry to the next — the bio — level.

Today, scientists from various disciplines — astronomy,
chemistry, biology — are busily studying the molecular
populations occupying deep space, as Science News chemis-
try writer Rachel Ehrenberg reports in this issue (Page 26).
Space has turned out to be a stellar laboratory for learning
about the chemical history of the universe and how life’s
precursors may have arisen. It’s also a new kind of chem-
istry lab for gaining insight into novel chemical processes,
since on Earth it’s very difficult to reproduce the expansive
space, low pressures and long reaction times that are avail-
able in a cosmic setting.

Molecular species populating space today reflect the
primordial processes of eons ago that made the universe
an interesting place — and that make chemistry an interest-
ing science. Those molecules may also help explain how
it came to be that anyone was around to write about how
interesting they are. In any event, cosmic chemical evolu-
tion deserves all the attention scientists are giving it as a
worthy prequel to the earthly bio-evolution that ultimately
led to science itself.

—Tom Siegfried, Editor in Chief

Society for Science & the Public is a 501(c)3 nonprofit corporation founded in 1921. The vision of Society for Science & the Public is to promote the understanding and appreciation

of science and the vital role it plays in human advancement: to inform, educate, inspire. Visit Society for Science & the Public at www.societyforscience.org. Republication of any portion of
Science News without written permission of the publisher is prohibited. For permission to photocopy articles, contact Copyright Clearance Center at 978-750-8400 (phone) or 978-750-4470
(fax). Advertising appearing in this publication does not constitute endorsement of its content by Science News or Society for Science & the Public.
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Understand the Importance of Your Emotions

Passions: Philosophy and the

Intelligence of Emotions

Taught by Professor Robert C. Solomon,
The University of Texas at Austin

According to distinguished philosopher and award-winning
Professor Robert C. Solomon, emotions are “the key to the
meaning of life.” In Passions: Philosophy and the Intelli-
gence of Emeotions, join him on a tour of his more than 30-year
intellectual struggle to understand these complex phenomena.

These 24 fascinating lectures unfold as a rich dialogue with
famed philosophers including Plato, Descartes, Nietzsche, and
Sartre. By probing the ideas of these thinkers—as well as pre-
senting his own intriguing views—Professor Solomon leads
you to a startling conclusion: Emotions have intelligence and
provide personal strategies that are vital to your everyday life.

This course is one of The Great Courses’, a noncredit, recorded
college lecture series from The Teaching Company. Award-
winning professors of a wide array of subjects in the sciences
and the liberal arts have made more than 300 college-level
courses that are available now on our website.

Order Today!
Offer Expir‘es Wedneso[ay) March 3‘) 2010

Passions: Philosophy and the
Intelligence of Emotions

Course No. 4123

24 lectures (30 minutes/lecture)

DVDs S25495 NOW $69.95

+ $10 Shipping, Processing, and Lifetime Satisfaction Guarantee

Lecture Titles

1. Emotions as Engagements 11. Freud's Catharsis—
with the World the Hydraulic Model
2. The Wrath of Achilles 12. Are Emotions “in” the Mind?
3. It's Good to Be Afraid 13. How Emotions Are Intelligent
4. Lessons of Love— 14. Emotions as Judgments
Plato’s Symposium 15. Beyond Boohoo and Hooray
5. We Are Not Alone— 16. Emotions Are Rational
Compassion and Empathy 17. Emotions and Responsibility
6. Noble? or Deadly Sin? 18. Emotions in Ethics
Pride and Shame 19. Emotions and the Self
7. Nasty— 20. What Is Emotional Experience?
lago’s Envy, Othello’s Jealousy ~ 21. Emotions across Cultures—
8. Nastier— Universals
Resentment and Vengeance 22. Emotions across Cultures—
9. A Death in the Family— Differences
The Logic of Grief 23. Laughter and Music
10. James and the Bear— 24. Happiness and Spirituality

Emotions and Feelings

oy,

1-800-TEACH-12
www.TEACH12.com/5sn

Audio CDs  $17995  NOW $49.95

+ $10 Shipping, Processing, and Lifetime Satisfaction Guarantee

Priority Code: 39697

The Joy of Lifelong Learning Every Day™
‘GREAT PROFESSORS, GREAT COURSES, GREAT VALUE
GUARANTEED™

? THE TEACHING COMPANY®
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SCIENCE NOTEBOOK

Scientific Observations

“All that’s separating you from him, from the
other person, is your skin. Remove the skin, you
experience that person’s touch in your mind.
You've dissolved the barrier between you and
other human beings. And this of course is the
basis of much of Eastern philosophy, and that
is, there’s no real independent self aloof from
other human beings, inspecting the world and
inspecting other people. You're in fact connected.
Not just via Facebook and the Internet.

You’re actually quite literally connected by your neurons.... There’s no real
distinctiveness of your consciousness from somebody else’s consciousness.
And this is not mumbo jumbo philosophy, it emerges from our understanding

of basic neuroscience. —uNIVERSITY OF CALIFORNIA, SAN DIEGO NEUROLOGIST V.S. RAMACHANDRAN
IN A TALK ON MIRROR NEURONS AND “EMPATHY NEURONS” POSTED IN JANUARY AT WWW.TED.COM

Science Past | FROM THE ISSUE OF JANUARY 30, 1960
SAFE SEASONINGS NAMED — Some 150 seasonings and fla-
vorings — ranging from the familiar cinnamon to exotic
“ylang-ylang” — have been put on the safe list, the Food

; and Drug Administration has announced.
SCIEMCE NEWS LETTER
e ——

Manufacturers who use these flavors in
their food products need not furnish fur-
ther proof of their safety. The list includes
cloves, nutmeg, thyme, vanilla ... and bal-
sam of Peru.... Seven flavoring substances
are on the “wait and see” list, however.
Safe usage for these is not “sufficiently well established
among qualified experts to permit a formal determination
by FDA that they are generally recognized as safe.” They
include quinine, red and yellow cinchona barks, two forms
of orris root...wintergreen and methyl salicylate.

Science Future

February 20-21

Free science discussion ses-
sions and demos are open to
the public at the AAAS annual
meeting in San Diego. See
www.aaas.org/meetings/2010

February 24-26

The International Stroke Confer-
ence 2010 is held in San Anto-
nio. See strokeconference.org

March 31

New nomination deadline for
the 2010 National Medal of
Science. Get forms at www.nsf.
gov/od/nms/medal.jsp

SN Online

WWW.SCiENCENEWS.Org

EARTH

A warming climate has
central Europe buzzing
with extra insect genera-
tions, as in the common
blue butterfly (shown).
See “Warming has already
boosted insect breeding.”

MATH TREK
Mathematicians harness
computer powers to iden-
tify fake works of art. Read
“Teaching a computer to
spot a bogus Bruegel.”

SCIENCE & THE PUBLIC BLOG
Never mind the venom, a
tarantula can prove an eye-
sore. Read “Pet tarantulas
can pose a hairy threat.”

ATOM & COSMOS

Anew study on the origin
of comets may also help
solve acosmicriddle. See
“Comets don’tall start out
on the fringe.”

Introducing...

By analyzing a skeleton and
the surrounding tomb (shown)
found in western Honduras,
researchers have identified

what could be the remains of
the first king of the ancient Mayan city of Copan. Hiero-
glyphics had suggested the ruler was named K’inich Yax
K’uk’ Mo’, or KYKM. Bone analyses led the researchers to
conclude that the skeleton could belong to KYKM, they
report in an upcoming Journal of Anthropological Archaeol-
ogy. But KYKM wasn’t native to Copan. Isotopic evidence
now shows that he likely grew up northwest of the city and
became king around 430 during Mayan colonization efforts.

Science Stats | AUTISM IN AMERICA

Autism and autism-spectrum disorder, or ASD, cases rose between 2002
and 2006. Estimates now are that 1 in 110 U.S. kids has autism or ASD.

Autism and ASD among 8-year-olds at monitoring sites

14

Number of identified
cases per 1,000 children

B
o N M O 0 O N
1 1 1 1 1 1 1

AL Az CO GA

2002 M 2006

MD MO NC PA SC WI

State of study site

SOURCE: MMWR/CDC 2009
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&4 Our whole notion of ourselves as a species is slightly
misconceived. 77 —ROBERT GIFFORD, PAGE 10

Inthe News

STORY ONE

Galaxies may be most distant yet

Potential Hubble findings push limits of current technology

By Ron Cowen

hey’ve gone as far as they can

go. By pushing the refurbished

Hubble Space Telescope to its

very limits as a cosmic time
machine, astronomers have identified
three galaxies that may hail from an era
only about 450 million years after the
Big Bang. If that preliminary determina-
tionis correct, then the faint galaxies are
the most distant starlit bodies known,
each lying some 13.2 billion light-years
from Earth.

Such galaxiesbring astronomers about
150 million years closer to cosmic dawn,
the time when the first galaxies and stars
switched on. Finding more galaxies
of this type may help researchers bet-
ter understand how bodies in the early
universe formed and whether galaxies

or the supermassive black holes housed
within them evolved first.

The new findings are at the very edge of
what current technology can accomplish,
comments Richard Ellis of Caltech, who
was not part of the new study. No tele-
scope now in existence can spot galaxies
any further back in time. Such discover-
ies will have to wait until the launch of
Hubble’s successor, the infrared James
Webb Space Telescope, in 2014.

“This is uncharted territory,” says
Garth Illingworth of the University of
California, Santa Cruz, a coleader of the
study. Illingworth and Rychard Bouwens,
also of UC Santa Cruz, along with several
collaborators, posted their findings online
December 23 at arXiv.org.

Because light from remote galaxies
must travel for billions of years to reach
Earth, the radiation emitted by the

Body & Brain Avoiding a rash diagnosis

Earth Tetrapod origins pushed back

Genes & Cells T-devil cancer culprits

Atom & Cosmos Supernova smoke signals

Humans Island find hints at ancient sailors

Matter & Energy Exotic symmetry in nature

Science & Society Copenhagen’s outcome

Hl:bbl!:'s new ‘multiwave-
lgngth portrait revéals
some of the most distant
kr]own_ galaxies.

bodies reveals how they appeared some
13.2 billion years ago.

The stars within those galaxies would
have formed even earlier, probably about
134 billion years ago. The radiation from
such early galaxies played a crucial role,
theorists believe, in reionizing the uni-
verse. Reionizationbreaksaparthydrogen
atoms, which absorb light, into electrons
and protons. Once the atoms are broken
apart, light from the first generation of
stars can stream freely into space.

Because the galaxies found with Hub-
ble are seen at only one wavelength, the
astronomers caution, it’s not certain that
the bodies are extremely distant — they
could just be red and faint. “We certainly
don’t have smoking gun evidence,” says
Bouwens. “We just have tantalizing evi-
dence that suggests we may be identify-
ing a few [extremely distant] galaxies.”

The Bouwens-Illingworth team, like
several others, went hunting for distant
galaxies using Hubble’s newly installed
Wide Field Camera 3, which in August took

WWW.SCiencenews.org
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For today’s top stories, visit

SN Today at www.sciencenews.org

the deepestinfrared image of the universe
ever recorded. Another Hubble camera
had examined the same patch of sky, the
Hubble Ultra Deep Field, five years earlier
invisible light. This well-publicized image
revealed many faint, faraway galaxies, but
not the most remote galaxies, which can
be seen only in infrared.

Ultraviolet and visible light emitted by
the youthful stars in the earliest, most
distant galaxies is shifted to much lon-
ger wavelengths — the infrared part of
the spectrum — by the expansion of the
universe. The more remote the galaxy,
the greater the redshift.

In September, two teams, including
Bouwens-Illingworth’s, reported find-
ing galaxies with redshift values of 7to 8,
corresponding to an era about 700 mil-
lion years after the Big Bang. Since then,
five teams have posted some 15 papers
online about those galaxies, which have
been observed at two sets of wavelengths
and so are on surer footing.

OnJanuary5in Washington, D.C,,atthe
winter meeting of the American Astro-
nomical Society, Illingworth reported

that these galaxies, which ™
are teeming with newborn

stars, are about 5 percent the ey
sizeand1percentthemassof | s

the Milky Way, accordingto ' *
observations with the Spitzer © .l l1.1

Space Telescope. These are L0
the seed galaxies that merged
to form giant galaxies like the
Milky Way, he said.

In their paper at arXiv.org,
theresearchers estimate that
the three even more distant

This galaxy, recorded
with Hubble’s Wide
Field Camera 3, may
be one of the most
distant known, with
a redshift of 10.

confused by stray light from

- ‘b l* -é!- these bright galaxies.

- “Bouwens and company
appear to have done a more
careful job than Windhorst’s
team,” Ellis comments.
Ellis and other astrono-
mers have said it would be
surprising if all 20 galaxies
found by Windhorst and
his collaborators are from
the same early era, since the
Ultra Deep Field encom-

galaxies imaged by the Wide
Field Camera3have aredshiftofabout10,
which if confirmed would be the largest
redshift ever measured. Another team,
led by Rogier Windhorst of Arizona
State University in Tempe, reported on
arXiv.org finding a separate group of
20 galaxies at thatredshift using the same
data from the refurbished Hubble.
Illingworth and Bouwens note that
because most of the candidate distant
galaxies that were identified by the
Windhorst team lie near known, bright
galaxies, the team may have been

passes a narrow strip of sky.
Such a finding would indicate that the
early universe had a surprisingly high
density of these galaxies.

Windhorst now says that a further
analysis indicates that perhaps 10 of his
team’s galaxies may not turn out to be so
very distant after all.

Although the race is on to find more-
convincing examples of distant galaxies,
it’s likely that none of the candidates at
redshift 10 can be confirmed until the
launch the James Webb Space Telescope,
astronomers agree. &

Back Story | seeeinren

Distant galaxies appear to be receding from Earth because of the universe’s
expansion, which shifts their light toward the red end of the spectrum. Tech-
nically, a galaxy’s redshift, or z, is a measure of its velocity away from Earth,
but astronomers also use it as a gauge of the universe’s age at the time
the light was emitted. With data on the age of the universe and expansion
rate, a measured redshift can be translated into a distance in light-years
that indicates how long it took the galaxy’s light to travel to Earth. The table
gives travel times for various redshifts based on an age for the universe of
13.7 billion years and an expansion rate of 71 kilometers per second per
megaparsec. The images show cosmic bodies with various redshifts.

0.95 Supernova 2002dd

Ultra Deep Field

4.0 Galaxy from the Hubble 5.42 Galaxy from the

Age of
universe

Light travel
time to Earth

5.9 billion years 7.7 billion years

3.3 billion years 10.3 billion years

1.6 billion years 12.1 billion years

950 million years 12.7 billion years

650 million years 13 billion years

Hubble Ultra Deep Field

6.5 Galaxy HUDF-JD2 from
the Hubble Ultra Deep Field described in 2006

480 million years 13.2 billion years

SOURCE: NED WRIGHT'S COSMOLOGY CALCULATOR, WWW.ASTRO.UCLA.EDU/

7.4 Candidate galaxy
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Now I can safely

take a batha

— T

again.

Introducing the redesigned Neptune® Upright Bath Llft, a béttei;
way to regain your independence and stay in the home you love.

he Neptune Upright Bath Lift has
I enabled thousands of people to
rediscover the simple pleasure and
therapeutic benefits of taking a bath
without the danger of slipping and
falling. This extraordinary product
caught on fast, but the relatively costly
technology left many high and dry. We
sent our engineers back to the drawing
board with a simple mission... create
a high-quality lift at an affordable
price. Through improved technology
and more efficient manufacturing
techniques, we achieved our goal. The
result is a bath lift that maintains our
high standards for durability and safety,
at an all-time low price that is within
most people’s budgets.

Do you remember when taking a
refreshing, relaxing, and rejuvenating
bath was something you looked
forward to... not avoided? For millions,
getting older and losing mobility has
meant giving up the use of their
bathtub. Some resort to sitting in a
chair in the shower; others are forced to
take “sponge baths” at the sink. Worse
yet, some have to get caregivers and
loved ones to lower them into the tub.
Now, there’s a better way.

The Neptune Upright Bath Lift is
so easy. Just put the chair into the tub.
The high-quality suction cups hold it in
place. You simply sit on the transfer flap
and swing your legs into the tub. Press
the button on the fully water proof
remote, and the chair lowers to the
bottom of the tub. When you are done,
press another button and the chair
returns you to the top of the tub. The

remote contains a powerful rechargeable
battery that operates up to seven
up/down cycles, and a light indicates
when it needs to be recharged. Simply
unclip the remote and plug it into
any outlet to charge. The smart-chip
technology in the remote will not allow

A powerful patented motor will safely, |
and gently lower you into your tub.
When you're done, you are slowly
and gently
raised from
the tub.
Large,
easy-to-use
remote

included!

it to lower you if there is not sufficient
power to raise you back up.

Are you missing the luxury and
benefits of a good soak in the tub? Call
now, and our knowledgeable product
experts will tell you how you can get
started. Call today, and we'll let you try

the Neptune Upright Bath Lift with our
exclusive 30-day home trial. If you are
not completely satisfied for any reason,
simply return it for a refund of the
product purchase price. Call now!

W Soak Your Aches & Pains Away

o firstSTREET exclusive—
not available in stores

e Durable construction and
powerful motor

¢ Comfortable seat and
self-adjusting transfer flaps

e Chair raises to 17” and
lowers to 3"

e Fits almost any bathtub

e Uses a rechargeable battery,
so there is no risk of shock

Neptune® Upright
Bath Lift

Call now for our lowest price!
Please mention promotional code 40029.

1-866-660-7154
firstSTREET

orfr FPoomers and Beyond

1998 Ruffin Mill Road
Colonial Heights, VA 23834

www.neptunelift.com
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Gunshot victims have need for speed

Delay for spine stabilization doubles death risk, study finds

By Nathan Seppa

In a study that runs counter to emer-
gency-care protocols in some regions of
the United States, researchers have found
that gunshot patients who undergo spine
stabilization before being transported to
the hospital are twice as likely to die as
those who are taken directly.

The problem appears to be the delay,
researchers reportin the January Journal
of Trauma. To stabilize the spine, para-
medics wrap a cervical collar around a
patient’s neck and strap the individual to
along board to keep the vertebrae from
shifting during transport. Although these
measures immobilize the spine, the
patient loses precious minutes.

“Some injuries are very time sensi-
tive,” says study coauthor Elliott Haut,
a trauma surgeon at the Johns Hopkins
Hospital in Baltimore, which averages

one gunshotpatient perday. “Sometimes,
if you get here in 10 minutes we can save
your life, butin 20 minutes we can’t,” he
says. Spine immobilization delays a trip
to the hospital by two or three minutes
on average, but can take more than five
minutes, previous research has shown.

Although spine stabilization has proved
its worth for car-crash patients, no stud-
ies had established whether it helps
patients with gunshot or knife wounds
to the neck or torso, where such wounds
mightinclude spine damage. So Haut and
colleagues scanned a nationwide data-
base of roughly 45,000 patients treated
for these wounds. About 15 percent of
patients who received spine immobiliza-
tion died in the hospital, compared with
7 percent of those notimmobilized. When
the researchers accounted for differences
in wound severity, gender, race and age,
the difference remained twofold.

A closer look at the data revealed that
spine immobilization didn’t affect death
rates in patients with knife wounds. The
gunshot wound patients most affected
by immobilization were those with low
blood pressure.

Patients with partial spine damage
from trauma harbor the greatest risk
of vertebrae movement during trans-
port and are most likely to benefit from
spine stabilization. But those cases are
rare among gunshot victims, says neuro-
surgeon Craig H. Rabb of the University
of Oklahoma Health Sciences Center in
Oklahoma City. The greater death rate
among people in this study who got spine
immobilization underscores that delay is
the enemy, he says. “This provides power-
ful evidence that [paramedics and EMTs]
should feel reassured that they’re unlikely
to cause problems” by forgoing immobili-
zation for gunshot patients, Rabb says.

The protocols that govern ambulance
crews’ emergency medical care vary by
locality. Haut says the new findings should
be factored into these guidelines.

Fruit fly bodies bank stem cells
Stem cells lead sheltered lives. A new
study of fruit flies shows how stem cells
create safe niches (shown in red, left)
that hold a reserve
of undifferentiated
stem cells to draw
on later to create
and replenish organs
or repair wounds.
The findings may have implications for
cancer and regenerative medicine.
When a stem cell in the fruit fly gut
divides, it creates a daughter cell that
wraps itself around its mother and sib-
lings and prevents them from turning
into specialized tissues, researchers
report online January 7 in Science. The
stem cell, a precursor to an intestinal
cell, sends a signal to one of its daugh-
ters. The daughter cell then becomes

a peripheral cell, which acts “like an
octopus covering other cells with its
tentacles,” says Columbia Univer-
sity’s Benjamin Ohlstein, who led the
research. During the flies’ larval stage,
the peripheral cells protect their stem
cell siblings from becoming digestive
cells prematurely. As the larva meta-
morphoses into an adult, the niche
breaks down and most of the cells
begin to form the gut. A few remain
stem cells, standing at the ready to
replace cells that are damaged or have
sloughed off. —Tina Hesman Saey

Protein signals cause of rash

A new blood test can reveal whether a
skin rash signals a high-risk complica-
tion or just a nuisance in people who

have undergone a bone marrow trans-
plant, James Ferrara of the University
of Michigan and colleagues report in

the Jan. 6 Science Translational Medi-
cine. Some transplant patients develop
graft-versus-host disease, in which the
newly grafted bone marrow cells attack
tissues in the body. Now researchers
show that transplant patients with
rashes caused by GVHD have elevated
levels of a protein called elafin (orange
in skin cells, below) in their blood
and skin. Scientists also tracked the
progress of 159 patients who had
s 9 Skin rash from

L. """ GVHD. Those with
o ] i

32" ) Lae b lower blood elafin
& levels when GVHD

o : *  was diagnosed were
nearly twice as likely
to be alive five years after transplant
as those with higher levels. Elafin
levels might be a tip-off for the poten-
tial severity of GVHD, says Harvard’s
Joseph Antin. —Nathan Seppa
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Fossil footprints could push back
origin of first four-limbed animals

Tracks challenge thinking on age of sea-to-land transition

By Sid Perkins

Fossilized footprints found
in an abandoned quarry
in Poland hint that four-
limbed creatures called
tetrapods evolved much
earlier and in a radically
different environment than
previously thought.

The footprints — many
individual impressions, as
well as some arranged in
sets called trackways —are
preserved in 395-million-

Trackways in ancient rocks, left, push back evidence
for tetrapods by some 18 million years. The foot-
prints, center, suggest a walking style shown at right.

year-old rocks in the Holy
Cross Mountains of southeastern
Poland, paleontologist Per E. Ahlberg
and colleagues report in the Jan. 7
Nature. That age substantially predates
previous estimates for when animals left
the sea to live on land.

Evidence suggests that the carbonate
rocks were laid down as sediments in the
intertidal areas of a tropical shoreline,
possibly in a lagoon, says Ahlberg, of
Uppsala University in Sweden.

The presence of footprints in rocks of
this age is surprising: The tracks date to
18 million years earlier than body fossils
oftetrapods. And the footprints are about
10 million years older than body fossils of
creatures such as Tiktaalik and Pander-
ichthys (SN: 6/17/06, p. 379), believed to
represent the transition from lobe-finned
fish to fully land-adapted creatures.

The findings “force a radical reassess-
ment of the timing, ecology and envi-
ronmental setting of the fish-tetrapod
transition,” the team contends. Previous
studies have suggested that the first tetra-
pods hauled up on lakeshores or in fresh-
water deltas, but these trackways hint the
water-to-land transition could have hap-
pened in a shallow marine setting.

In some areas of the quarry, the fos-
silized footprints are so common that
they fall on top of and partially obliter-
ate one another, forming what Ahlberg
and his colleagues call a “densely tram-
pled surface.” Also peppering the sur-
face are small craters made by falling
raindrops — a sign that the ancient sedi-
ments were exposed to the air at least
part of the day, the researchers say.

The arrangement of footprints in one
trackway — including stride length and
relative spacing, as well as the absence of
an impression from a sagging tail — sug-
gests that a tetrapod between 40 and 50
centimeters long left the tracks. Indi-
vidual footprints in this set didn’t have
sharply defined edges, possibly because
the creature traipsed through squishy
sediment in shallow water.

Other footprints at the site, however,
were made by a larger, similar animal
and include signs of toes. Most of those
prints are about 15 centimeters wide and
were probably made by a tetrapod about
2.5 meters long, the team estimates.

Because the rocks don’t contain any
body fossils, it’s difficult to interpret
what type of animal made the tracks,

says Jennifer A. Clack of the University
of Cambridge in England. “If the isolated
footprints are what they seem to be, the
creature was relatively enormous,” she
says. “If fossils of the creature that made
these tracks are ever found, they could
well upset the apple cart of what people
thought about tetrapod evolution.”
Constantly changing water levels make
intertidal areas dynamic environments,
Clack says. In such a setting— where
substantial quantities of food might have

® peenstrandedinshallowwaterwhen tides

rolled out — evolution would have favored
adaptable predators, she contends.

The newly described footprints and
trackways “are a very exciting find,”
says Anthony J. Martin of Emory
University in Atlanta. “The combination
oftrampled surfaces, multiple trackways
with tetrapodal gait patterns [and] dis-
tinctindividual tracks with distinct digit
impressions ... makes a very persuasive
argument that these structures are
tetrapod trace fossils.”

Other scientists, however, aren’t con-
vinced that tetrapods left the footprints.
“These are interesting trace fossils,” says
Ted Daeschler of the Academy of Natural
Sciences in Philadelphia. He notes, how-
ever, that trace fossils are notoriously dif-
ficult to interpret with confidence. Also,
the arrangement of individual footprints
in the trackways reflects a style of walk-
ing not seen again in the fossil record
until 50 million years later, he says. (No
Tiktaalik or Panderichthys trackways
have been discovered.) “All together,
the new evidence isn’t strong enough
to make me discard the current, well-
supported ideas about the timing of tet-
rapod evolution,” he says.

Many of the newly described foot-
prints are indistinct and possibly not
even made by tetrapods, but finding any-
thing from that far back in time is still
exciting, comments Robert L. Carroll of
McGill University’s Redpath Museum in
Montreal. The indistinct tracks could be
impressions made in soft sediments by
lobe-finned fish, he notes. &
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Devilish cells get
blame for cancer

Genetic studies find culprits
in Tasmanian tumor deaths

By Tina Hesman Saey

Scientists have discovered the identity of
acontagious cancer thatkills Tasmanian
devils. The cancer, devil facial tumor dis-
ease, stems from cells that normally insu-
late nerve fibers, a new study shows.
Genetic analysis of tumors taken
from infected devils in different parts of
Tasmania reveals that these insulating
cells, known as Schwann cells, became
cancerousin asingle devil and have since
passed to other devils, an international
team reports in the Jan. 1 Science.
Scientists suspected that a virus might
cause the tumors, but the study confirms
that the cancer cells themselves are
transmitted from devil to devil.
Knowing the origin of the contagious
tumors could help conservationists diag-

nose the disease more accurately and
may lead to a vaccine that would target
tumor proteins, says Katherine Belov,
a geneticist at the University of Sydney
who was not involved with the project.

A vaccine against the facial tumor
disease, “while now pie in the sky, in
10 years might not be,” says Gregory
Hannon of Cold Spring Harbor Labora-
tory in New York. “Ten years might be
enough time” to save the devils from
extinction, he says.

About 70 percent of the wild Tasma-
nian devil population has disappeared

A contagious cancer has wiped out
some 70 percent of the wild Tasmanian
devil population (healthy one shown).

as a result of the disease. If the current
rate of decline continues, devils could
become extinct in 30 to 50 years, says
Elizabeth Murchison. A native of Tasma-
niawho grew up seeing devils in the wild,
Murchison led the project while working
in Hannon’s lab but is now at the Well-
come Trust Sanger Institute in Hinxton,
England. “I didn’t want to sitback and let
the devils disappear,” she says.

Genetic data about Tasmanian devils
have been lacking, Belov says. An effort
to decode the species’ genome is under-
way but is not yet complete. The new
study provides the largest genetic data
set collected to date for the species.

Murchison and her team analyzed pat-
terns of gene and microRNA activity in
facial tumors and in healthy tissue. All 25
tumors the team analyzed were geneti-
callyidentical, indicating that the tumors
came from a single source — most likely a
devil that lived about 20 years ago. )

Human genome hosts bornavirus
RNA virus hitchhiker invaded DNA at least 40 million years ago

By Tina Hesman Saey

People may not be quite the humans
they think they are. Or so suggests
new research showing that the human
genome is part bornavirus.

Bornaviruses, a group of RNA viruses
that cause disease in horses and sheep,
first inserted their genetic material into
ancestral human DNA atleast 40 million
years ago, the study shows. The findings,
published January 7 in Nature, provide
the first evidence that RNA viruses other
than retroviruses (such as HIV) can sta-
bly integrate genes into host DNA. The
new work may help reveal more about
the evolution of RNA viruses.

“Our whole notion of ourselves as a

species is slightly misconceived,” says
Robert Gifford, a paleovirologist at the
Aaron Diamond AIDS Research Center
in New York City. Human DNA includes
genetic contributions from bacteria and
other organisms, and humans have even
come to rely on some of these genes for
basic functions like fighting infections.

Now Keizo Tomonaga of Osaka Univer-
sity in Japan and colleagues have found
copies of the bornavirus N gene inserted
in at least four locations in the human
genome. These genes, considered molec-
ular fossils of an ancient bornavirus, have
also turned up in searches of a variety of
other mammalian genomes.

“Clearly they provide a fossil record of
bornavirus that was previously only avail-

able forretroviruses,” says study coauthor
John Coffin, a virologist at Tufts Univer-
sity School of Medicine in Boston. “It tells
us that virus evolution doesn’t proceed
the way many people have viewed it.”

Scientists havelonghad directevidence
of retroviruses’ ancient origins: Molecu-
lar fossils of those viruses persist in the
genomes of species infected long ago.

But bornavirus and other RNA
“viruses all look like they are relatively
young, which doesn’t make any sense,”
says Michael Emerman, a virologist at
the Fred Hutchinson Cancer Research
Center in Seattle.

Many virologists had suspected that
RNA viruses like bornavirus were much
older than estimates based on mutation
rates. The high mutation rates in RNA
viruses suggest that their molecular
clocks are ticking faster than in other
viruses. @)
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To celebrate the return of
the Olympic Games to
North America, Canada is
issuing a three-year silver
dollar set. The 2008 issue,
featuring the familiar
Maple Leaf, quickly sold
out. And then, this April,
the mint cut off production
of the 2009 Thunderbird
issue. These are now sold
out and unavailable. The
2010 silver dollar has just
been released. There is no
telling how long they wiill
last, but they could be
gone in a heartbeat!

HuGe DEMAND DEPLETED SUPPLY

These Official Vancouver 2010 Olympic Winter Games
coins contain one full Troy ounce content of 99.99% fine
silver and are sought by buyers worldwide. The 2010
issue features ice hockey, Canada’s national sport, and
could prove to be the hottest selling silver dollar of them
all. We don’t know when the mint will cut off production
of this coin as they have done with the first two, but it
could happen at any moment. So you must ACT NOW!

UNPRECEDENTED OPPORTUNITY!
The first Olympic Games Commemorative coin ever was
issued by Finland in 1951 at a cost of about $13. Today
that coin could cost as much as $674. Not only are
Olympic Games coins sought after, Canadian Silver

Actual size
is 38 mm

95~

$378

FINAL YEAR VANCOUVER 2010 Orympic WINTER
GAMES SILVER DOLLAR JUST RELEASED!

AcT FAST—EXPECTED TO SELL-OUT IN A FrLASH!

Dollars are HOT! You could have purchased a set of
1946, 1947 and 1948 silver dollars a few years ago for
a few thousand dollars. Today, you could pay as much
as $44,850 to obtain them in the same TOP QUALITY
as these 2010 dollars. No one can predict the future,
but for as little as $21.95 per coin, this is a HUGE
buying opportunity!

Act Now—RIisK FREE!

We are standing by 24 hours a day, 7 days a week to accept
your call. And rest assured, you may examine your silver
dollars risk free for 30 days. If for any reason you are not
satisfied, simply return them for a full refund (less s&h).

Buy MORE TO SAVE MORE!
One Vancouver 2010 Ice Hockey Silver Dollar $24.95*
Ten for only $23.95 each* SAVE $10
Bankers Roll (25) for only $22.95 each* SAVE $50
Four Bankers Rolls (100) for only $21.95 each* SAVE $300

*Plus shipping & handling.

Toll-Free 24 hours a day ;

1-888-201-7664 -
24 hours a day, 7 days a week ‘
Offer Code VHS143

Please mention this code when you call.

vancouverwzo1o
QR0

ACCREDITED
BUSINESS

AUTHORIZED LICENSED DISTRIBUTOR

VANCOUVER COINS

14101 Southcross Drive West, Burnsville MN 55337 ’
-

. . BBB
www.govmmt.com/ vancouvercoins

Past performance is not a guaranty of future value.
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New planet-hunter captures quarry

Kepler mission spots five extrasolar orbs in first six weeks

By Ron Cowen

NASA’s planet-hunting Kepler mission
is off to a precocious start. The first six
weeks of observations recorded by the
spacefaring telescope, combined with
follow-up studies from the ground, have
revealed five previously unknown extra-
solar planets — one body roughly the size
of Neptune and four low-density ver-
sions of Jupiter. All reside within roast-
ing distance of their parent stars.

The findings appear to reinforce hints
from ground-based telescopes that stars
have relatively few close-in planets
with a mass between that of Saturn and
Neptune, says Dimitar Sasselov of the
Harvard-Smithsonian Center for Astro-
physics in Cambridge, Mass.

Lead mission scientist William
Borucki of NASA Ames Research Center
in Moffett Field, Calif., and colleagues
reported the findings on January 4, and
a paper describing the results appeared
online January 7 in Science.

Astronomers say that the early results
bode well for achieving Kepler’s main

goal: finding Earthlike planets in or near
the habitable zones of sunlike stars.

Kepler, launched in March 2009 and
expected to last 314 years, detects plan-
ets by recording tiny decreases in star-
light when one transits, or passes across
the face of its parent star.

that Kepler-4b has adenser composition,
with either a higher ratio of rock to water
or a lower ratio of hydrogen to helium
gas, Borucki and colleagues noted.
None of the five planets Kepler discov-
ered would be habitable. All have tem-
peratures at least as high as in molten
lava, and two, Kepler-5b and Kepler-8b,
reside so close to their parent stars that
their average temperature is high
enough to melt iron.

Kepler “has already estab- “We are The four hot, Jupiter-like
lished that Earth-size tran- salivati ng planets have densities lower
siting planets can be found,” over the than predicted for giant, gas-
says theorist Sara Seager of . eous planets. One, Kepler-7b,
MIT, amember of the discov- upcomi ng has one of the lowest densi-
ery team. “We are salivating data and ties — 0.17 grams per cubic
over the upcoming data and Kepler centimeter — of any known
Kepler discoveries.” discoveries.” extrasolar planet. That’s the

The least-massive planet
found by Kepler during its
early observations, dubbed Kepler-4b
has a radius and density comparable
to that of both Neptune and GJ 436b,
a Neptune-like transiting planet
observed by the European COROT
satellite in 2007.

Even though Kepler-4b is blasted with
800,000 times more radiation from its
star thanis Neptune or GJ 436b, all three
orbs are similar in size. That suggests

SARA SEAGER, MIT

same density as Styrofoam,
Borucki noted during his
talk. (By comparison, Jupiter’s average
density is 1.33 grams per cubic centi-
meter, slightly higher than that of water,
but Jupiter lies much farther from the
sun than Kepler-7b does from its star.)

Borucki also noted that Kepler has
identified another 100 planetary candi-
dates. His team is now analyzing those to
determine which ones, if any, might be
actual extrasolar planets.

WISE sees its first stars

NASA's WISE eyes are open. Launched on December 14, the
Wide-field Infrared Survey Explorer is poised to begin the most
thorough survey yet of the infrared universe. The telescope’s first
image, a field of about 3,000 stars in the constellation Carina
(colorized image shown), was released January 6. Orbiting 525
kilometers above Earth, WISE will snap a picture every 11 sec-
onds during its nine-month mission, scanning the entire sky one
and a half times in search of asteroids, brown dwarfs and dis-
tant galaxies. The first image mostly lacks these features; that
swath of sky was chosen for safety to avoid objects that could
damage the telescope’s detectors. But the image is a good sign,
said mission scientist David Leisawitz of NASA’'s Goddard Space
Flight Center in Greenbelt, Md. It shows that the telescope is in
focus and picking up details in infrared wavelengths. Preliminary
WISE images will be released in April 2011; a final atlas is to
come in March 2012. —Lisa Grossman
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Pixels in each
of WISE’s four
detector arrays

1

million

8

kelvins

Temperature of
WISE’s coldest
detectors

Rough number
of images WISE
takes per day

75

hundred

HUBBLE SPACE TELESCOPE, UC BERKELEY

Black holes seen

dancing in pairs
Merging galaxies play host
to astrophysical pas de deux

By Lisa Grossman

The universe may be one big dance party
for black holes. New observations from
the W.M. Keck Observatory in Hawaii
and the Hubble Space Telescope reveal
33 merged galaxies in which pairs of
supermassive black holes are “waltzing”
around the galactic centers.

“Our result shows that such waltz-
ing black holes are much more common
than we previously knew,” reported Julie
Comerford ofthe University of California,
Berkeley on January 4. “We expect the
universe to be littered with these.... But
until recently, only a few had ever been
found.”

Finding pairs of black holes moving in
this way can help scientists estimate how

often galaxy mergers occur
in the universe.
Observations have shown
that nearly every galaxy hasa
supermassive black hole —a
black hole with amass froma
million to a few billion times
that of the sun —at its cen-
ter and that galaxies often
collide and merge to create
larger galaxies. Astronomers
have expected to find many
galaxiesin the midst of merg-
ing by focusing on the two

A Hubble telescope image of the galaxy COSMOS
J100043.15+020637.2 shows two nuclei, possibly
black holes paired by a merger of two smaller galaxies.

supermassive black holes,
which should be orbiting each other in
the middle. But so far, the dance floor has
been pretty much empty.

Using new techniques, Comerford
and her colleagues have now found 33
galaxies with dual supermassive black
holes. By determining whether each
black hole is moving toward or away
from Earth, one technique revealed 32
black hole pairs locked in step in the
DEEP2 Galaxy Redshift Survey, which

was conducted at the Keck IT Telescope
on Hawaii’s Mauna Kea.

The final black hole duo was found
serendipitously in a Hubble image of the
galaxy COSMOS J100043.15+020637.2.
That galaxy sports a tidal tail of stars,
gas and dust, a sign of a recent galaxy
merger. The galaxy also has two bright
nuclei, each of which could be a super-
massive black hole surrounded by glow-
ing dust and gas. @)

Where there’s smoke, supernovas

Gamma-ray burst may have illuminated ancient stardust

By Ron Cowen

Astronomers may have detected “smoke”
signals generated by supernovas that
blew up when the universe was less
than 1.4 billion years old. If correct, the
find would be one of the earliest known
signs of supernova-produced dust in the
universe, and the earliest dust detected
thanks to a gamma-ray burst.

The supernovas are too faint and too
far away to be seen directly. But the
smoke, or stardust, they produced when
they erupted now appears to have been
revealed by the brilliant afterglow of a
much more powerful type of eruption, a
gamma-ray burst.

The new finding “is exciting because
gamma-ray bursts are showing them-

selves as a unique probe of the early uni-
verse that really hadn’tbeen considered,”
Joshua Bloom of the University of Cali-
fornia, Berkeley reported on January 4.
“We can now measure how matter in the
[young] universe converts from stars into
stardust,” the raw material for the next
generation of stars, he added. Bloom,
Daniel Perley of UC Berkeley and col-
leagues also posted the findings online.

Stardust is known to absorb visible
and ultraviolet light and to re-emit light
atlonger, infrared wavelengths. Gamma-
ray bursts are mammoth explosions fea-
turing jets of high-speed particles that
spawn gamma rays. Bursts lasting more
than a second or two are believed to
mark the catastrophic collapse of a mas-
sive star into a black hole.

When the astronomers examined vis-
ible and infrared afterglow of a gamma-
rayburst discovered in 2007, dubbed GRB
071025, they found telltale light absorp-
tions indicating the presence of dust.
Bloom said that the team tried several
models to explain the properties of the
afterglowlight from the gamma-rayburst,
but only supernova dust fit the bill.

In nearby reaches of the universe,
including the Milky Way, most dust is
produced by mature, low-mass stars. But
at much earlier times, such as when GRB
071025 exploded (about a billion years
after the Big Bang), low-mass stars were
not yet common. Instead, Bloom noted,
supernovas were the dominant —and
perhaps only — source of dust.

The team suggests that light from this
gamma-ray burst passed through an
unusually dusty part of its galaxy, where
a series of supernovas had enriched the
surrounding space with dust grains. &)

WWW.SCIENCENEWS.org

January 30, 2010 | SCIENCE NEWS | 13


http://www.sciencenews.org

IN THE NEWS | ARCHAEOLOGICAL INSTITUTE OF AMERICA ANNUAL MEETING, ANAHEIM, CALIF., JANUARY 6-9

Humans

@

For longer versions of these and other Humans
stories, visit www.sciencenews.org

Raft out of Africa:
early hominids as
ancient mariners

Hand axes excavated on
Crete suggest sea crossings

By Bruce Bower

Human ancestors that left Africa hun-
dreds of thousands of years ago to see
the rest of the world were no landlub-
bers. Stone hand axes unearthed on the
Mediterranean island of Crete indicate
that an ancient Homo species — perhaps
Homo erectus —had used rafts or other
seagoing vessels to cross from northern
Africa to Europe via at least some of the
larger islands in between, said archae-
ologist Thomas Strasser of Providence
College in Rhode Island.

Several hundred double-edged cut-
ting implements discovered at nine sites
in southwestern Crete date to at least
130,000 years ago and probably to much
earlier, Strasser reported January 7. Many
of these finds closely resemble hand axes
fashioned in Africa about 800,000 years
ago by H. erectus, he said. H. erectus had
spread from Africa to parts of Asia and
Europe by at least that time.

Until now, the oldest known human
settlements on Crete dated to around
9,000 years ago. Traditional theories
hold that early farming groups in south-
ern Europe and the Middle East first
navigated vessels to Crete and other
Mediterranean islands at that time.

“We’re just going to have to accept
that, as soon as hominids left Africa, they
were long-distance seafarers and rapidly
spread all over the place,” Strasser said.
Other researchers have suggested that
H. erectus took rafts across stretches of
seain Indonesia about 800,000 years ago
and that Neandertals crossed the Strait of
Gibraltar perhaps 60,000 years ago.

Questions remain about whether
African hominids used Crete as a step-

Italy
Greece
Turkey

Crete

Libya Egypt

Hand axes on Crete suggest early human
activity there over 130,000 years ago.

ping stone to Europe or, in a Stone Age
Gilligan’s Island scenario, accidentally
ended up on Crete from time to time
when close-to-shore rafts were blown
out to sea, remarks archaeologist Robert
Tykot of the University of South Florida
in Tampa. Only in the past decade have
researchers established that people
reached Crete before 6,000 years ago.

Strasser’s team cannot yet say precisely
when or why hominids traveled to Crete.
Large sets of hand axes found on the
island suggest a fairly substantial popu-
lation size, downplaying the Gilligan’s
Island scenario, in Strasser’s view.

In excavations conducted near Crete’s
southwestern coast during 2008 and
2009, the team unearthed axes at caves
and rock shelters. Most sites were in an
area called Preveli Gorge, where a river
has gouged layers of rocky sediment.

Stone Age artifacts there were exca-
vated from four terraces along a rocky
outcrop overlooking the Mediterranean.
Tectonic activity has pushed older sedi-
ment above younger sediment on Crete,
so0 130,000-year-old artifacts emerged
from the uppermost terrace. Other
terraces had estimated ages of 110,000
years, 80,000 years and 45,000 years.

Intriguingly, Strasser noted, hand axes
on Crete were made from local quartzbut
display a style typical of ancient African
artifacts. “Hominids adapted to whatever
material was available on the island for
toolmaking,” he proposed. @)

MEETING NOTES

Graffiti on the walls in Pompeii
Well-off homeowners living in the
Roman city of Pompeii more than
2,000 years ago could read the writ-
ing on their walls, and apparently
didn’t mind the spontaneous scrawl-
ing. Citizens of Pompeii scratched
out graffiti on walls of private resi-
dences to share creative greetings,
welcomes and salutations to friends,
Rebecca Benefiel of Washington
and Lee University in Lexington, Va.,
reported on January 8.

Benefiel studied 41 examples of
written graffiti in one house. Most
graffiti appeared on walls in well-
traveled areas, such as an entrance
area and near stairways. She also
identified 12 instances of graffiti
images in the house. A few areas
contained graffiti consisting of
Roman numerals that were possibly
used in number games, in Benefiel’s
view. — Bruce Bower &)

Zeus’ altar of ashes

Excavations at the Sanctuary of Zeus
atop Greece’s Mount Lykaion reveal
that ritual activities occurred there
for roughly 1,500 years, from the
beginnings of Greek civilization
around 3,400 years ago until just
before Roman conquest in 146 B.C.
“We may have the first documented
mountaintop shrine from the ancient
Greek world,” project codirector David
Romano of the University of Pennsyl-
vania in Philadelphia said January 8.
Ritual ceremonies were conducted

in a part of the open-air sanctuary
called the ash altar of Zeus, the head
god of Greek mythology. Romano’s
team reported initial evidence of rit-
ual activity at the ash altar of Zeus in
2007. The new discoveries indicate
that ancient Greeks kept returning to
the sacred site for a remarkably long
time. — Bruce Bower {)
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“It is quite remarkable to see a material in the lab
behaving with such perfection.” —aALAN TENNANT

Elusive symmetry appears in nature

Complex Eg patterns detected in supercold physical system

By Rachel Ehrenberg

A beautiful math emerges from the
acrobatic flips of supercold atoms in a
magnetic field.

Inthe Jan. 8 Science, researchers report
detecting an elusive, complex symmetry
known as the Eg Lie group, long analyzed
on paper but never before seen in a phys-
ical system. The work suggests that this
numerical grace may be hidden in other
systems and may provide amathematical
link between quantum processes in mat-
ter and the physics of the cosmos.

“Finding a mathematically exotic
symmetry in a regular material we can
find on Earth — well, itis mathematically

beautiful and very interesting,”
comments Robert Konik of Brookhaven
National Laboratory in Upton, N.Y.
Scientists from England and Berlin
began with chains of cobalt niobate, a
magnetic material whose electrons have
a preferred direction of spin — either
up or down. The researchers chilled
the cobalt niobate to 40 millikelvins
(-273.1° Celsius) and applied a magnetic
field. Without this external magnetic
field, the spins of the electrons would all
align in the same direction, asin an ordi-
nary magnet. But an external magnetic
field introduces a tension, and eventu-
ally the electrons prefer to align with
that magnetic field instead of with their

neighbors. The electron spins are associ-
ated with particle-like states, known as
quasiparticles, in the system.

As the system approaches what’s
known as aquantum critical point, blocks
of quasiparticles begin changing orienta-
tion, says study coauthor Alan Tennant
of the Helmholtz Association of Ger-
man Research Centers in Berlin. That’s
when the quasiparticles start resonating
at mathematically intriguing frequencies.
Two of the frequencies are in the ratio of
the golden mean, the pleasing ratio of1.618
often used in art and architecture. Ratios
of the five frequencies found correspond
to the complex Eg Lie group symmetry.

“Itis quite remarkable to see amaterial
in the lab behaving with such perfection,”
says Tennant. Perhaps this symmetry will
also emerge in other physical systems and
shed light on bigger questions, he says.{)
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For in-depth coverage of the Copenhagen climate
meeting, visit www.sciencenews.org/copenhagen

Copenhagen climate summit yields
‘real deal’ to limit greenhouse gases

Nonbinding accord still needs beefing up, negotiators agree

By Janet Raloff

COPENHAGEN — Last month, after two
weeks of heated — at times, intensely
inflammatory — talks, representatives of
193 nations agreed to abare-bones frame-
work for an international treaty to curtail
global warming. But even its proponents
admit it falls short of what’s needed.

The Copenhagen Accord, named for
the Danish city in which it was forged on
December 18, would cut releases of cli-
mate-altering pollutants by most of the
world’s leading greenhouse gas emitters.
It also would establish a multibillion-
dollar-per-year trust fund whereby
industrial nations would finance efforts
by the poorest countries to

Draft language released early in the
summit proposed strong, mandatory
reductions in greenhouse gas emissions
by industrialized nations. Within 40
years, they were to cut emissions by at
least 75 — and up to 95 — percent relative
to 1990 levels. The final accord makes
no mention of those targets. Industrial
nations must commit only to imple-
menting voluntarily set emissions tar-
gets for 2020 (values that each nation is
supposed to decide on by January 31).

Early drafts of the accord also would
have required outside auditing of emis-
sions reductions (including those by
developing countries) and of develop-
ing nations’ disbursements from a new,

United Nations-managed

cope with a warming world. The Green Climate Fund. (That

“When we launched nego- Copen hagen fund will provide up to
tiations two years ago, in agreement $10 billion a year from 2010
Bali, I was firmly convinced P through 2012 and up to $100

. iIs “not an o .

that we would be arriving billion ayearby 2020.) China
in Copenhagen to adopt a agcord that called outside verification
legally binding instrument,” IS Iegally a deal-breaker. The accord

says Yvo de Boer, the United
Nations’lead climate official.
De Boer is executive secre-
tary of the United Nations Framework
Convention on Climate Change, which
administered the existing climate treaty,
the Kyoto Protocol, and would also man-
age this successor. But the consensus
statementjustagreed tois “notanaccord
thatislegally binding,” he notes. “Not an
accord that, at this moment, pins down
industrialized countries to individual
[emissions-reduction] targets. Not an
accord that, at this stage, specifies what
major developing countries will do.”

Still, United Nations Secretary-Gen-
eral Ban Ki-moon says, “We sealed the
deal. And it is a real deal. And we will
try to have legally binding [language] as
soon as possible —in 2010.”

binding.”

YVO DE BOER, UNFCCC

now states that countries
can audit themselves.

The challenge in develop-
ing a climate treaty with teeth is that
the UNFCCC requires all participating
nations to agree on the treaty’s language.
So any nation can veto a deal. And as of
December 17 — the day before the cli-
mate summit was due to end — closing
the meeting with no deal appeared to be
areal, if embarrassing, possibility.

That day, Prime Minister Apisai
Telemia of Tuvalu vowed that his nine-
island nation would block any accord that
did not require “legally binding” emis-
sions cuts and that did not state the goal
of keeping the peakrise in average global
temperatures “well below” 1.5 degrees
Celsius. Not only did the final language
nix legally binding requirements, but it

also set the target for peak temperature
rise at “below 2 degrees Celsius.”

Also threatening to walk out on nego-
tiations if the accord didn’t mention a
1.5-degrees-Celsius limit on temperature
rise (and establish a much bigger trust
fund for developing nations) was Presi-
dent Hugo Chavez of Venezuela, along
with representatives of other socialist
and socialist-leaning Latin American
nations and a Sudanese diplomat who
chairs the G77, alarge group of develop-
ing nations that frequently vote together
owing to similar economic interests.

Yet all ultimately came around — sort
of —by being persuaded that they just
had to “take note” of the new accord.
This phrase has “equal validity” to say-
ing that negotiating nations “accept”
the document, explains U.N. Assistant
Secretary- General Robert Orr.

In U.N. parlance, taking note means
nations can formally recognize a docu-
ment without immediately deciding
whether to accept any or all of its pro-
visions, according to de Boer. Here, it
allows the new “accord” to move forward
without requiring participating nations
to commit to adopting it.

The agreement’s skeletal outline for
global action, while far from ideal, cre-
ates “the ingredients of an architecture
that can respond to the long-term chal-
lenges of climate change,” de Boer says.
“But not in precise legal terms. And that
means that we have a lot of work to do
on the road to Mexico” — where the next
climate change summit will take place, at
the end of 2010.

Jonathan Lash, president of the Wash-
ington, D.C.-based World Resources
Institute, is more reserved about the
new accord’s prospects. Its signifi-
cance is “likely to emerge in the next
two months,” he says, as nations exhibit
their willingness to sign on to the new
agreement and pledge emissions cuts.
Only then, he says, will it become clear
“whether this is the platform for world-
wide actions to address climate or a
failed political exercise.” B
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Bobh Vila endorses and recommends
the famous EdenPURE’ portable heater

Millions of Americans now saving on their heating
bills and raving about the “heavenly heat”

Does not get hot, cannot start a fire and will not reduce humidity or oxygen

By John Whitehead,
Media Services

The famous infrared
portable heater, the Eden-
PURE®, has been greatly
improved.

The new EdenPURE®
GEN3 heater heats better,
faster, saves more on heat-
ing bills and runs almost
silent.

The EdenPURE® can
pay for itself in a matter of
weeks and then start putting
a great deal of extra money
in your pocket after that.

A major cause of resi-
dential fires in the United
States is portable heaters.
But the EdenPURE® cannot
cause a fire. That is because
the advanced infrared heat-
ing element never gets to a
temperature that can ignite
anything.

The outside of the Eden-
PURE® only gets warm to the
touch so that it will not burn
children or pets.

The EdenPURE® will
also keep you healthy. That
is because, unlike other
heating sources, it will not
reduce humidity or oxygen
in the room.

The advanced space-age
EdenPURE?® Infrared Port-
able Heater also heats the
room evenly, wall-to-wall
and floor-to-ceiling. And, as
you know, most other port-
able heaters only heat an
area a few feet around the
heater.

Unlike other heating
sources, the EdlenPURE®
cannot put poisonous carbon
monoxide, any type of
fumes or any type of harm-
ful radiation into a room.

For more details on the
amazing EdenPURE® GEN3
Quartz Infrared Portable
Heater, here is my interview
with Bob Vila, America’s Fa-
vorite TV Home Improve-
ment Expert.

Q. What is the origin
of this amazing heating el-
ement in the EdenPURE®?

A. This advanced heat-
ing element was discovered
accidentally by a man named
John Jones.

Q. What advantages
does this advanced in-
frared heating process
have over other heating
source products?

A. This infrared heating
process was designed around
the three most important

Never he cold again

Gannot start a fire; a child or animal
can touch or sit on it without harm

Pictured above is Bob Vila demonstrating the famous
EdenPURE® GEN3 Model 1000 heater with a family. It
saves big money on your heating bill while keeping
you toasty warm with “heavenly heat”.

Heats floor to the
same temperature

as ceiling. —*

How it works:

3, The soft heat rides the
humidity in the room
and provides moist,
soft heat ceiling to
floor, wall to wall
without reducing
oxygen or humidity.

1. Electricity ignites powerful
quartz infrared lamp.

2. The infrared heat without combustion gently warms the
cured copper baffles to create energized soft heat.

consumer benefits: econo-
my, comfort, and safety.

In the EdenPURE®
process, electricity is used to
generate a type of infrared
heat which, in turn, creates a
very safe heat.

Q. How can a person
cut their heating bill with
the EdenPURE®?

A. The EdenPURE®
will heat a room in minutes.
Therefore, you can turn the
heat down in your house to
as low as 50 degrees, but the
room you are occupying,
which has the EdenPURE®,
will be warm and comfort-
able. The EdenPURE® is
portable. When you move to
another room, it will quickly
heat that room also. This can
drastically cut heating bills,
in some instances, the sav-
ings can be substantial.

End of interview.

The EdenPURE® will

pay foritself in weeks. It
will keep a great deal of ex-
tra money in a users pocket.
Because of today’s spiraling
gas, oil, propane, and other
energy costs, the Eden-
PURE® will provide even
greater savings as the time
goes by.

The EdenPURE® heater
is now greatly improved.
With no increase in price,
the new EdenPURE® has
been updated with the latest
technology, safety, and com-
fort features to provide you
with even greater comfort,
more savings, and years of
reliability. The EdenPURE®
comes with a comprehensive
three year warranty along
with a 60-day no questions
asked satisfaction guarantee
— we pay the return shipping.

This product has been
listed by Underwriters Lab-
oratories.

Testimonials from a few of the millions
of satisfied EdenPURE® customers

The EdenPURE® has cut my gas bill to a third of what it was last
year. Leslie Wilson, Vancouver, WA

With our EdenPURE® heater our gas bill dropped so much that the
gas company called us and said our gas meter must be broken and
they wanted to replace it. John and Sandy Hopkins, Elyria, OH

Average homeowner saves 10% to 25% monthly. This is an advertise-
ment for the EdenPURE® Heater. All of the testimonials are by actual
EdenPURE® customers who volunteered their stories, and were given an-
other EdenPURE® heater as thanks for their participation.

1 discount plus free shipping and handling and pay only $297 delivered for the

SPECIAL READER’S DISCOUNT COUPON
The price of the EdlenPURE® GEN3 Model 500 is $372 plus $17 shipping for a
total of $389 delivered. The GEN3 Model 1000 is $472 plus $27 shipping and
handling for a total of $499 delivered. People reading this publication get a $75

GEN3 Model 500 and $397 delivered for the GEN3 Model 1000 if you order
within 10 days. The EdenPURE® GEN3 comes in the decorator color of black
with burled wood accent which goes with any decor. There is a strict limit of 3
units at the discount price - no exceptions please.
Check below which model and number you want:
[[] GEN3 Model 500, number [[] GEN3 Model 1000, number
+ To order by phone, call TOLL FREE 1-800-588-5608 Authorization Code
EHS2563. Place your order by using your credit card. Operators are on duty
Monday - Friday 6am - 3am, Saturday 7am - 12 Midnight and Sunday 7am -
11pm, EST.
+ To order online, visit www.edenpure.com enter Authorization Code EHS2563
+ To order by mail, by check or credit card, fill out and mail in this coupon.
This product carries a 60-day satisfaction guarantee. If you are not totally satis-
fied return at our expense, and your purchase price will be refunded — no ques-
tions asked. There is also a three year warranty.

NAME
ADDRESS

CITY

Check below to get discount:

[JT am ordering within 10 days of the date of this publication, therefore I get a
$75 discount plus free shipping and handling and my price is only $297 for
GEN3 Model 500 and $397 for GEN3 Model 1000 delivered.

[JT am ordering past 10 days of the date of this publication, therefore I pay
shipping and handling and full price totaling $389 for GEN3 Model 500 and
$499 for GEN3 Model 1000.

Enclosed is $ in: [J Cash [ Check [JMoney Order

(Make check payable to BioTech Research) or charge my:

[JVISA []MasterCard [] Am. Exp./Optima [] Discover/Novus

Account No. Exp. Date /

Signature

MAIL TO: BioTech Research, Authorization Code EHS2563

7800 Whipple Ave. N.W., Canton, OH 44767

STATE ZIP CODE
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FEATURE | LET THERE BE LIGHT

there be

nthebeginning, the brain was adark
and shapeless void.

Then scientists deployed dyes, and
lo, the intricate branching of brain
cells called neurons was revealed.

It was good but didn’t show which cells
rubbed branches with others.

After a time, scientists brought forth
electrodes and functional MRI machines
to eavesdrop on neurons’ electrical chat-
ter. It was good, but the message was hear-
say. It could not show that any specific
chitchat caused a particular behavior.

Then the scientists said let there be
light, and a new age of neuroscience
dawned. Now researchers create light-
responsive molecules — or borrow them
from microorganisms — to insert into
animals’ neurons. And light shines upon
the molecules, giving scientists domin-
ion over the brain cells’ activity.

Harnessing light’s power has given
birth to a burgeoning new field called
optogenetics, which allows scientists to
control neurons in freely moving ani-
mals. Although the technology is new, it
is already beginning to illuminate some
of the darkest corners of the brain, such
as the connections that guide movement
or make memories and the neuronal
circuits that go haywire in depres-
sion, addiction or schizophrenia. What
scientists learn from the light-aided
experiments may lead to refinements of
existing therapies or to new treatments
for nervous system disorders.

After its debut in 2002, optogenetics
went through a development period.
Scientists had to demonstrate that the
technology could change activity of
brain cells and behavior in moving ani-
mals. Only in the last two years have

Neurons (illustrated) made to produce
certain proteins can be activated by light.
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light

light-driven experiments delivered
unexpected results about how the brain
and nervous system work, elucidating
causes and effects.

“It took a few years to go from poten-
tial to fruition,” says neuroscientist
Karl Deisseroth of Stanford University,
apioneer of the optogenetics movement.
“We’ve turned a corner.” Now, more than
500 laboratories are using optogenetics
to probe the brains of mice, fruit flies,
zebra fish and nematodes, and even to
probe human neurons growing in lab
dishes, to “get to the neural code for com-
plex things, such as reward,” he says.

Optogenetics may help neuroscience
mature as a scientific discipline, says
Gero Miesenbock, a neuroscientist at
the University of Oxford in England and
a founding father of the field. With the
advent of optogenetics, he says, “neuro-
science is now finally catching up to the
widely held standards of proof in other
fields of biology and chemistry to help
establish causality.”

Light-responsive molecules used in
optogenetics experiments have two
basic modes. Some are neuron activa-
tors. When a specific wavelength of light
shines on the cells engineered to carry
these molecules, a channel opens and
allows positively charged ions to flow
into the cell. “Thishappens tobe the neu-
ral code for ‘on,”” Deisseroth says. Other
light-responsive molecules, when tickled
with the correct wavelength of light, let
negatively charged ions into the cell. The
influx of negative ions silences neurons.
Using combinations of the two types of
molecules and different wavelengths of
light, researchers can flip neurons on
and off at will to find out how neurons
interact with their neighbors.

For now, knowledge of those inter-
actions is limited to small groups of

New technology illuminates
neuronal conversations in the brain

By Tina Hesman Saey

neurons within more extensive brain
circuits. But by flipping light-controlled
switches, scientists may eventually con-
struct a full diagram of the brain’s wiring.

“The most exciting application right
now is the ability to control the activity,
remotely and noninvasively, of neurons,”
says Herwig Baier, a neuroscientist at the
University of California,
San Francisco. “It’s like a
functional MRI, exceptit’s

Optogenetics

may lack the brain circuit for creating
the mating serenade.

Clyne and Miesenbdck engineered
fruit flies of both sexes to carry a light-
responsive protein in the neurons that
make this fruitless in male flies. A pulse of
UV light activated the neurons, causing
males to immediately beat their wings.
But female flies began to
sing sultry music (to a
fruit fly), too. The result

truly functional. You can allows scientists indicates that male and

really show causality.” to manipu|ate female flies have the

Functional MRI has same underlying brain
neurons

helped researchers peer
into living brains, reveal-
ing which areas of the
brain are active (SN:
12/19/09, p. 16). But opto-
genetics allows scientists
to manipulate neurons instead of just
observing them. Scientists can identify
specific brain circuits, such as those that
help fruit flies sing love songs or give fish
their tail swish, as well as those that push
mice into addiction or cause them to col-
lapse into depression.

Flipping the switch

In 2008, Miesenbdck and colleague
J. Dylan Clyne of Yale University reported
in Cell that they had used light to manip-
ulate a brain circuit that controls court-
ship behavior in the fruit fly Drosophila
melanogaster. Researchers had already
known that one form of a protein called
fruitlessis made in some neuronsin male
fruit fly brains and that those neurons
help regulate the wing vibrations that
create the flies’ mating songs.

This form of fruitless had been found
in males but not females, and research-
ers think that the protein form helps
wire males’ brains to sing courtship
songs. Females, scientists had thought,

instead of
just observing
them.

circuitry, a surprise to
the researchers.

“We really had no
inkling that there is a
unisex structure that
you can switch to male
or female behavior,” Miesenbock says.
“It’s really an elegant solution.”

Though Miesenbdck doesn’t much
care about the love lives of fruit flies,
studying the insects may help him figure
out how the brain ticks.

He and his colleagues are using the
technology for other basic biology
problems as well. Memory studies, for
instance, usually focus on the effect
of disrupting a particular gene or use
psychological tests to try to determine
how memories are made. But neither of
those types of experiment reveals which
neuronal circuits are activated during
the memory-making process.

“These approaches, I feel, leave the
black box pretty firmly shut,” Miesenbock
says. Genetic experiments that disrupt a
gene and shut down brain cell activity
aren’t as informative as finding out what
happens when a particular circuit is acti-
vated, he says. “There are many ways you
can break something, but often there’s
only one way to make it work.”
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His team plugged in light-
activated molecules to cre-
ate false smell memories
in fruit flies. Formation of
smell memories is known
to require dopamine, which
interacts with cells in brain
structures known as mush-
room bodies. But research-
ers didn’t know exactly
which neurons make the
dopamine, or the identity of
the cells within the mush-
room bodies that receive the
chemical’s message.

By engineering different
sets of neurons to respond to
light and turning those neu-
rons on at different times,
Miesenbdck’s team tracked
the source of particular smell memories
to a cluster of 12 dopamine-producing
cells known as the PPL1 neurons. By trig-
gering those cells, researchers created an
aversive memory akin to that created by
pairing an odorwith ashock, the research-
ersreported in the Oct. 16 Cell.

The experiments identified the signal
that teaches flies not to like a particular
smell but didn’t uncover the source of
the signal, Miesenbdck says. “We would
like to meet the teacher.” Further light-
guided experiments might eventually
garner such an introduction.

Optogenetics is helping scientists
more precisely probe the activity of
nerve cells in the spinal cord, too.

Baier and colleagues recently got a
brightideaabout the raison d’étre of some
spinal cord neurons with a name but no
known function. Kolmer-Agduhr cells are
foundinthe spinal cords of all vertebrates,
but no one knew why the cells are there
or what they do. Baier’s team inserted a
light-activated molecular switch, known
as LiGluR, into the Kolmer-Agduhr
cells in zebra fish and then flipped on a
UV light.

“The results were really astounding,”
Baier says. When the light came on, the
fish’s tails began to swish back and forth
in swimming mode. With light activation,
the cells still caused the swimming move-
ments even when the connection between

With light, a team turned on
Kolmer-Agduhr nerve cells
in zebra fish and found that
the cells made the fish tails
swish (images captured
from swishing video shown).

the brain and spinal cord was
severed, the team reported
September 17 in Nature. “All
together, these observations
show that the forward swim
can be attributed specifi-
cally to the activation of the
Kolmer-Agduhr cells,” the
researchers wrote.

But the experiments
showed that the cells are not
involved in all types of move-
ment. For example, the cells

didn’t help when the fish sensed a touch
and bent their tails in a C-curve to escape
predators. Now Baier and his colleagues
are probing zebra fish brains with light
to dissect the pathways that control
motion. Eventually, such experiments
may help lead to a better understanding
of movement disorders in people.

Light shed on brain disorders
Deisseroth’s group has already illumi-
nated brain circuitry involved in Par-
kinson’s disease (SN: 4/11/09, p. 11).
The team found that stimulating certain
neurons in the motor cortex could quell
Parkinson’s-like symptoms in mice. The
discovery, reported online last March in
Science, could lead to the development
ofless invasive treatments for the disor-
der than the currently used deep-brain
stimulation.

Otherbrain disorders, including men-
tal illnesses, may arise when certain
circuits misfire. Scientists are tracking
down these short-circuits by following
optogenetically illuminated pathways.
Previous work had shown that chronic
social stress — the equivalent to being
constantly bullied in humans — can
make mice depressed. That depression
is associated with lower activity levels
of certain genes in the part of the brain
called the medial prefrontal cortex, as
well as other brain changes.

Researchers at Mount Sinai School of
Medicine in New York City engineered
mice so that their brain cells make a light-
activated protein found in a single-celled
alga called Chlamydomonas reinhardtii.
The protein, channelrhodopsin-2,
responds to certain wavelengths of blue
light by letting in positively charged ions
and turning neurons on. When housed
with bigger, tougher mouse bullies, the
mice became antisocial, a sign of depres-
sion. But shining abluelight on the medial
prefrontal cortex turned on cells making
channelrhodopsin-2, and that stimula-
tion reversed the depression about as
well as an antidepressant drug, Herbert
Covington of Mount Sinai reported in
Chicago in October 2009 at the annual
meeting of the Society for Neuroscience.
The work may help scientists find the
cells where changes that lead to depres-
sion first occur.

On the flip side of depression’s dark-
ness is the glow of reward. No one has
precisely mapped how the reward sys-
tem is wired, but when it goes awry, it’sa
major player in addiction. Garret Stuber
of UC San Francisco and colleagues are
tracing reward circuits in the brains of
mice by following the light.

Stuber’s team injected a virus carrying
channelrhodopsin-2 into the amygdala,
an emotion-processing center, in the
brains of mice. The virus can travel in
the brain along fibers that connect the
amygdala to other brain regions, includ-
ing the nucleus accumbens, a part of the
brain previously shown tobeimportantin
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Optogeneticists use the light-activated

protein channelrhodopsin-2, made by
Chlamydomonas reinhardtii (shown).
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Channelrhodopsin-2 Halorhodopsin

9 5

On and Off Once a mouse is genetically engineered to produce light-activated proteins in brain cells, the right wavelength of light can turn
neurons on or off. Blue light causes the protein channelrhodopsin-2 (green) to change shape, allowing positive ions to flow into the cell. Halorhodopsin
(red) changes shape with yellow light, allowing negative ions to flow in. Positive ions can activate a cell; negative ions can turn the cell off.

addiction. As the virus spreads, it infects
other cells in the region the researchers
are looking at.

Shining a blue light on the nucleus
accumbens activated connections to
the amygdala, rewarding the mice. Mice
trained to poke their noses into a hole
to trigger a pulse of light on the nucleus
accumbens kept going back again and
again for another flash, indicating
that the light flashes caused a reward
response. But mice that got aflash oflight
to stimulate connections between the
nucleus accumbens and the prefrontal
cortex didn’t seem to have a rewarding
experience, Stuber reported at the neu-
roscience meeting. That suggests that
the connections between the prefrontal
cortex and nucleus accumbens are not
involved in this reward circuitry.

Optogenetics can also help scientists
learn more about circuitry associated
with normal brain functions, says Michael
Hiusser of University College London.
He and his colleagues are investigating
along-standing debate in neuroscience
about how the brain recalls memories.

Learning is thought to activate net-
works of neurons, and scientists think
activating subsets of the cells in the
networks may reactivate a memory.

Before optogenetics, there was no way
to directly test that hypothesis.

Hiusser’s group presented prelimi-
nary, unpublished evidence supporting
the idea at the neuroscience meeting.
The team injected a piece of DNA into
the hippocampus of mice that would
produce channelrhodopsin-2 wherever
neuronal remodeling associated with
learning occurred. The hippocampus is
an area of the brain known to be impor-
tant in learning and memory.

The next day, the mice were trained
to fear a shock on the foot. Mice that
learned to connect an audio tone and
the shock froze, a known response to
fear, when they heard the tone, even if
no shock followed.

Light shining into the hippocampus
could also activate the cells that made
the mice freeze, indicating that those
cells were involved in learning to fear
the shock. The researchers also tested
whether activating any cells in the hip-
pocampus could cause the fear response.
Only those cells involved in the initial
learning could make mice freeze. The
researchers further found that activating
just 100 to 200 cells is enough to repro-
duce the behavior, suggesting that the
reactivation theory could be correct.

Miesenbock thinks optogenetics may
help settle this reactivation debate and
answer otherbasic questions aboutbrain
biology, such as whether the precise tim-
ing of each spike of electricity a neuron
sends out is important, or neighboring
cells listen only to the average pattern
of activity. Optogenetics isn’t yet precise
enough to answer that question and has
some other limitations, Miesenbock says.
He outlined the technique’s strengths and
weaknesses in the Oct. 16 Science.

“Optogenetic technology, despite all of
its refinement, is not able to control activ-
ity of individual members of a group of
neurons,” he says.

And for all its power, it’s notintended to
be a therapeutic tool; that would require
gene therapy and brain surgery. But opto-
genetics is helping scientists discover
things about the brain and nervous sys-
tem that no one ever knew before. And,
for that reason, itis good. B

Explore more

B YouTube video of a mouse whose
behavior is being altered through
optogenetics: http://bit.ly/8Uswj

B Karl Deisseroth talks about control-
ling the brain with light: http://bit.
ly/6tNKrv
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Adding soft tissue to bone helps scientists,
paleoartists bring ancient creatures to life
By Sid Perkins ¢ lllustration by Julius T. Csotonyi

ossils of an ancient animal

don’t typically include much

more than the creature’s hard

parts — sometimes intact, but
often shattered to smithereens. Lucky
paleontologists may stumble upon a
well-preserved, nearly complete skele-
ton that offers arough idea of an animal’s
size and shape. But fossils that preserve
soft tissues — skin, flesh, feathers —are
the rarest of the rare. These geological
treasures form and survive only under
special environmental conditions that
scientists are just now beginning to
understand.

Bones give just an overall hint of what
an animal such as a fearsome Tyranno-
saurus rex or athree-horned Triceratops
might have looked like. Soft tissues,
though, disclose more details. The recent
discovery of a Triceratops fossil that

Holey hints Scientists often rely on bones
to figure out how dinosaurs looked. The number
of holes called neurovascular foramina in a
creature’s facial bones (part of T. rex upper jaw
shown) can hold clues about soft tissues.

Foramina

y )

included skin impressions provided sur-
prising information: The creature may
have sported bristlelike structures. “The
skin is unlike anything we’d expected,”
says Bob Bakker, a paleontologist and a
visiting curator at the Houston Museum
of Natural Science.

And sometimes soft tissues offer
hints about how a creature might have
functioned, lived and behaved. The size,
shape and arrangement of feathers on
an ancient dinosaur, for example, can
suggest whether those structures aided
flying and gliding, as in Microraptor, or
whether they played a role in display, as
in Caudipteryx.

Scientists are increasingly turning
to new techniques to make up for the
dearth of soft tissues preserved in the
fossil record. Some investigate dinosaurs’
closest modern-day relatives, including
crocodiles and birds. These studies hold
clues to not only appearance, but also
function — the extent and type of flesh
present around a dinosaur’s teeth and
jaws could suggest whether a creature
could seal its mouth while chewing and,
in turn, what types of food the animal
might have eaten.

Other researchers use computers to
add virtual flesh and muscle to bones.
By laser-scanning museum specimens,
scientists can now more accurately
construct 3-D models of dinosaurs that
provide a reasonable range of weight
estimates for the creatures. Information

“Eonditions resulting in the near- - 4
&mp_ligte preservation of:a dinosaur
are fa’i'e. This artist’s illuStration
depicts @ young hadrosaur that was
discovered ir_l 2001 after becom_ing [
mummified 17 m_i!_lion years ago.

garnered from other studies — howmuch
cartilage a dinosaur’s knee might have
had, perhaps, or the amount of muscle
thatonce surrounded itsbones — further
flesh out cyberdinos. When fed into bio-
mechanical simulations, such data show
how quickly or efficiently a dinosaur
might have moved.

Ultimately, these findings make it into
the hands of paleoartists, the sketchers,
sculptors and animators who work inde-
pendently or with scientists to generate a
picture of the past and bring long-extinct
creatures back to life.

Signs of attachment

A dinosaur’s bones, regardless of how
they’re found in rocks or mounted in
museums, weren’t isolated structures.
Like all vertebrates’ skeletons, they were
once nourished by blood vessels, riddled
with nerves and linked to each other with
ligaments and to muscles with tendons.
Each of these interfaces leaves a trace
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on awell-preserved fossil, says Ashley C.
Morhardt, a vertebrate paleontologist at
Western Illinois University in Macomb.

Small openings called neurovascu-
lar foramina pepper the facial bones
of vertebrates. These holes — typically
around 0.2 millimeters across, about the
diameter of the body of a sewing pin, but
sometimes larger — make space for the
arteries that supply blood to the lips and
cheeks and for the nerves that allow for
sensation, Morhardt says. The number
of neurovascular foramina on the bones
around a creature’s mouth relates to the
type and amount of overlying soft tissue,
she and her colleagues reported in Sep-
tember in Bristol, England, at the annual
meeting of the Society of Vertebrate
Paleontology. By counting the foramina
on a fossil’s facial bones, the team sug-
gests, scientists can start to reconstruct
adinosaur’s countenance.

During the study, the researchers dis-
sected modern animals with different

| L |IJ |

types and amounts of facial tissue and
then counted foramina. Most creatures
that had a toothy smile with exposed
teeth and little if any soft tissue around
the mouth, such as crocodiles and their
relatives, had more than a hundred small
foramina on each bone around the jaw-
line. For those with beaks made of non-
pliable material, such as birds, turtles and
tortoises, average foramina counts on
each facial bone ranged from 50 to 100.

Most mammals, which have flex-
ible cheeks and lips, typically had fewer
than 50 foramina per facial bone. Sea
lions were an exception to this rule,
however, probably because they for-
age in deep water where it’s dark and
therefore depend on whiskers and other
sensory structures in the lips to locate
food, Morhardt says. Lizards and snakes,
which have liplike, fleshy tissues that
cover the teeth and make an airtight and
watertight seal, usually have no more
than a dozen or so foramina.

Based on these trends, the research-
ers proposed at the vertebrate pale-
ontology meeting that Herrerasaurus,
an early predatory dinosaur with few
neurovascular foramina, had lizardlike
lips. Camarasaurus, alarge herbivorous
sauropod with peglike teeth, probably
had fleshy cheeks that could form a seal
and hold a mouthful of vegetation. For
Triceratops, another vegetarian, the data
aren’t so clear: These dinos could have
had eitherlizardlike lips or small cheeks.
“It’s pretty obvious that they had some
kind of extra-oral covering,” Morhardt
says. “We just haven’t been able to tease
out what kind.”

Knowing the type and amount of soft
tissue surrounding the mouth helps sci-
entists picture the dinosaurs and pro-
vides clues about how dinosaurs fed and
what they ate, says Matthew Bonnan, a
paleontologist at Western Illinois Uni-
versity and Morhardt’s graduate adviser.
By counting neurovascular foramina on
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BARE Alligator

LIPS Cobra

FLESHY CHEEKS Chipmunk

BEAK Toucan

Analyses of modern-day species suggest a correlation between the number of neurovascular foramina in facial bones and the type of soft
tissue around the mouth. With few of these holes for blood vessels and nerves, Herrerasaurus may have had lizard- or snakelike lips. Camarasaurus had
more foramina, suggesting fleshy, mammal-like cheeks. Turtles and birds had even more foramina, and alligators, with bare-toothed grins, had the most.

Aardonyx, a recently described ances-
tor of sauropods, he and his colleagues
inferred that the creature had lips but
didn’t have fleshy cheeks. Without that
constraint on its gape, the dino could
have opened wide to gather large mouth-
fuls of browse — an ability that may have
set the evolutionary stage for subse-
quent sauropod species to grow excep-
tionally large (SN Online: 11/10/09), the
team reported online November 10 in
Proceedings of the Royal Society B.

Such insights aren’t limited to faces,
Bonnan notes. The surface texture of
well-preserved limb bones holds infor-
mation about where muscles attached
and how big — and powerful — those
muscles might have been.

Know what’s missing

Though most of an animal’s soft tissues
decompose after death, some partially
mineralized bits have a head start on fos-
silization and become preserved. These
remnants may provide hints about tissue
that’s missing, Bonnan says.

Whileit’s easy to measure the cartilage
in afossil, for example, it’s often difficult
to estimate how much uncalcified — and
now missing — cartilage was present to
begin with. That, in turn, makes it dif-
ficult to ascertain the spacing and posi-
tioning of limb bones and, from that, the
efficiency of a creature’s movement.

Previously, scientists looked to gen-
eral similarities among modern crea-
tures and employed a lot of informed
guesswork and trial and error to fit
bones together. Now, Bonnan and his
colleagues have come up with detailed
methods to better estimate how much
cartilage may have been present in a

dinosaur’s joints. Once again, the team
reported at the paleontology meeting in
Bristol, the technique stems from analy-
ses of modern-day dino relatives.

For their study, the researchers
looked at joints from the front and
hind limbs of alligators, as well as those
in the wings and legs of ostriches and
helmeted guinea fowl. First, the team
measured the total amount of cartilage
present in recently dissected joints.
Simmering the bones at 60° Celsius for
24 hours removed the uncalcified carti-
lage but left calcified tissue intact. “The
lab smelled like bad chicken soup for
quite a while,” Bonnan admits.

Removing the uncalcified cartilage
from the joints of alligators shortened
the humerus, the bone analogous to the
one in the human upper arm, by about
5 percent, the team found. In the hel-

That’s cheeky Counts of
neurovascular foramina suggest
that Triceratops (model of skull
at upper left) could have had

one of two possible types of tis-
sue around its mouth. The large
herbivore could have had flexible,
snakelike lips (modeled at upper
right) or small, fleshy cheeks
(modeled at lower right).

meted guinea fowl, removing that tis-
sue shortened the limb bones by around
8 percent, and in juvenile ostriches, it
trimmed the bones’ length about 15 per-
cent. With this information, the team
suggests, scientists can estimate the
amount of uncalcified cartilage missing
from a fossil limb bone and reconstruct
the creature accordingly.

“If you want to be accurate, you need
to account for these things,” says Tyler
Keillor, a paleoartist at the University
of Chicago. “What is the missing joint
surface? How much space is there going
to be? How would that have affected the
range of motion?” Answering such ques-
tions helps scientists get a well-devel-
oped idea of how a dinosaur functioned
as a living creature, he notes.

Scientists have been attempting to
reconstruct ancient creatures by studying
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modern ones since the 1790s, says
Bakker. The general arrangement of
muscles, he notes, is the same for crea-
tures as diverse as the salamander and
the rhino. “We can reconstruct about
95 percent of their body with great
precision,” he adds. “The
scalpel is still one of our
best tools.” New studies such
as Bonnan’s and Morhardt’s are
fleshing out some of the remaining
details, he says.

A possibly more important finding
relates to the distribution of tissue in
joints, not just to the length of what’s
missing, Bonnan says. For the adult ani-
malsthatthe team studied —includingall
ofthe helmeted guinea fowl, all alligators
and one ostrich — the shape of the uncal-
cified cartilage in each joint showed little
difference from the shape of the under-
lying calcified tissue. That was especially
true for those creatures’ weight-bear-
ing joints, such as a biped’s hind limbs,
Bonnan notes.

Analyses also show that the overall
distribution of cartilage provides insight
into the forces that joints experience on
a day-to-day basis. This finding should
enable scientists to more accurately
assess the posture of ancient creatures,
and paleoartists to more accurately
depict them, Bonnan says.

Model behavior

The posture of a dinosaur, as well as
the size, shape and weight of its limbs,
would have substantially affected how
the creature moved through its environ-
ment. Until recent decades, most sci-
entists thought that dinosaurs such as
Triceratops were slow, lumbering crea-
tures with a sprawling, crocodile-like
posture. Evidence now indicates that
Triceratops stood, walked and maybe
even ran with its limbs beneath its body
(SN: 11/4,/00, p. 300).

Using detailed analyses of modern
creatures, such as those by Bonnan and
Morhardt, scientists can virtually add
soft tissue to a dino’s skeleton. Then, with
sophisticated computer models similar
to those that evaluate the performance
of cars and aircraft, paleontologists

Adding meat Computer models put virtual
flesh onto bones, providing estimates for how
much dinosaurs might have weighed (hefty

T. rex at top, slender version at bottom).

can readily assess just how much a
dinosaur might have weighed or how
fast it might have moved. Recently, Phil
Manning, a paleontologist at the Univer-
sity of Manchester in England, and his
colleagues used such models to analyze
T rex, among other dinosaurs.

First, the team scanned museum
specimens with lasers to create high-
resolution, 3-D models of the dinosaurs’
skeletons. Data from studies of living
creatures, Manning notes, allowed the
team to account for low-density spaces
such as lungs, air sacs and even sinuses.

One of the specimens the team ana-
lyzed — the second-largest T. rex ever
discovered, a beast nicknamed Stan —is
11.9 meters long. Stan weighed some-
where around 7.6 metric tons (about
40 percent more than the average Afri-
can bull elephant), the researchers
reported last year in PLoS ONE. Each of
Stan’s legs weighed more than 1 metric
ton, the team estimates.

Long muscular limbs can give a dino-
saur power, but at the cost of speed: The
fleshier a limb is, the more energy the
creature must expend moving it back
and forth, Manning says. Previous stud-
ies have suggested that 7. rex could run
only slowly if at all (SN: 3/2/02, p. 131),
and Manning agrees: “The smaller, more

gracile theropods will have the maxi-
mum running speed. When you get to
something the size of T. rex, they’re not
going to be the top sprinters.... They
were bloody powerful organisms, but
they were not built for speed.”

Real-world evidence can lend cre-
dence to such computer models. A good
simulation of a walking dinosaur, for
instance, should be able to reproduce a
set of footprints with the same size and
spacing seen in the fossil record. If the
two don’t match, the researchers 