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Found! The Last Morgan
Silver Dollars

Nationwide Search Reveals Hidden Treasures

After years of searching, we've uncovered the last of the legendary silver
coins that built the West. Hidden away in private hoards, these are the

final Morgan Silver Dollars minted by the U.S. Treasury before they
ceased production for good in 1921.

Now these glittering chunks of history are being released
to the public by New York Mint. While they last, you can
own these brilliant, lustrous U.S. government silver dollars
for as low as $55.95 apiece. Twenty-coin Bankers Rolls
and 10-coin Half Rolls also are available.

Survival Against All Odds

By all rights these silver dollars should have been
destroyed decades ago. Government silver melt-
downs over the past 90 years have destroyed
hundreds of millions of Morgan Silver Dollars.
Millions more have been worn down by use, so
today only a fraction of these magnificent coins
survive in the About Uncirculated (AU) condition
coveted by collectors.

Prized Last Year Coins
These 1921 Morgan Silver Dollars are the last of their kind.
Master engraver George T. Morgan created a profile of Lady
Liberty and a majestic eagle as symbols of our nation’s freedom
and strength. Minted of 90% pure silver, they still dazzle with their
mint luster and heft. Weighing in at 26.73 grams and a diameter of
38.1 mm, they are the largest American silver coins ever to circulate.
Minted of silver from Nevada’s historic Comstock Lode, the long-
gone Morgan Silver Dollars are among the most sought-after coins
in America.

Silver Dollaﬁriginally were released
1,000 coin canvas bags.

easury in mint-seale

Lasting Silver Value—Huge $30 Savings!

Since the founding of our nation, silver has been prized as a store-
house of value. In the last ten years alone, the value of silver has gone
from less than $5.00 to more than $30.00 per Troy ounce (see chart).
Each 1921 Morgan Silver dollar in this special offering contains over
three-quarters of an ounce of pure silver. While no one can predict
the future value of silver, many Americans are putting away some
silver coins for them-

Money-Back Satisfaction Guarantee

These are not replicas—they are authentic, original U.S. silver dollars.
You must be 100% satistied with your order, or simply return it within
30 days via insured mail for prompt refund of the total purchase price
(less s/h). Supplies are limited and prices are subject to change so call toll
free 24 hours a day 1-800-695-3108.

selves, their family and Silver Prices 2002-2012 Last 1921 Morgan Silver Dollar $59.95 plus s/h

loved ones. $40 Buy More and Save

Thi 1921 M $35 FIVE 1921 Last Morgan Silver Dollars
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sells elsewhere in the Y $25 / TEN 1921 Last Morgan Silver Dollars (Half Banker’s Roll)
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performance. NOTE: New York Mint® is a private distributor of worldwide government coin and
currency issues and privately issued licensed collectibles and is not affiliated with the United States
government. Facts and figures deemed accurate as of October 2012. ©2012 New York Mint, LLC.

Prices based upon monthly averages for silver Troy ounce

ﬂ New York Mint

14101 Southcross Drive W., Dept. CMD117-01
Burnsville, Minnesota 55337

www.NewYorkMint.com

ADVERTISEMENT


http://www.NewYorkMint.com

DECEMBER1, 2012 »« VOL. 182 « NO. 11

ScienceNews

In The News

STORY ONE
= Goby fish gobble algae when
threatened corals beckon

MIND & BRAIN
= Sleep neurons triggered
under anesthesia

= Light goes on in mouse brain

ATOM & COSMOS
= DNA to track dark matter

= Curiosity digs good dirt

GENES & CELLS
= Blood types have long
evolutionary history

= Hormone linked to longevity

EARTH
= Warm ocean currents release
methane frozen in seafloor

= Water extraction may be
behind Spanish earthquake

= Good news for the ozone hole

LIFE

= Four-winged dino’s hind
limbs for agility, not lift

= Ankle bone fossils found
for one of earliest primates

= Bird evolution mapped

HUMANS
= Shoulder find pegs Lucy’s
kind as tree climbers

SCIENCE & SOCIETY
= Scarcity mind-set may lead
to poor financial decisions

HEALTH & ILLNESS
= Smoking ban taken to heart

= Mutation key to aspirin
benefit in colorectal tumors
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Features

ONWARD AND SKYWARD
COVER STORY: Chinese star-
gazers attempt to close the
gap in astronomical expertise
left behind by the Cultural
Revolution.

By Nadia Drake

EARLY ARRIVAL

Girls are going through puberty
at younger ages, but the culprit
behind the timing shift eludes
scientists.

By Laura Beil

Departments
FROM THE EDITOR
NOTEBOOK
BOOKSHELF
FEEDBACK

PEOPLE
Howie Choset sends snakebots
where other robots can’t go.

COVER The Large Sky
Area Multi-Object Fiber
Spectroscopic Telescope
(LAMOST) is a central
piece in China’s massive
effort to become a major
player in astronomy.
Jonah M. Kessel
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I'm moving. It’s only a distance of about
20 feet, but it looms larger in my mind.
The editor in chief’s office, which has sat
empty since August, is now mine. Sort-
ing through stuff left by my predeces-
sors, I have found buried treasures: a bag
of stringed beads, a wooden bookmark,
yellowed reader survey responses, a
scribbled to-do item pinned behind a dusty cabinet (“Launch
Science News on the Web”), and a copy of a 1950 Science News
article titled “Hints for writing science.”

T’ve seen this last item before, but rereading advice from
two of the publication’s early leaders still serves as a helpful
reminder of the magazine’s long, proud tradition. “Don’t over-
estimate the reader’s knowledge and don’t underestimate
the reader’s intelligence,” wrote Edwin Slosson, the first direc-
tor of Science Service (now known as Society for Science &
the Public). Watson Davis, director of Science Service when
the article was published, adds his own list of “don’ts” for writ-
ers, expressing the aim of the organization as covering “the
whole of science in the widest sense of the word.” (Read the
entire piece online at www.sciencenews.org/writingscience)

In that vein, this issue looks at a wide variety of questions
posed by scientists of many different stripes. On Page 13,
read about how emptying aquifers in Spain may have trig-
gered a 2011 earthquake. Or, on Page 14, a description of
how four wings might have enabled flying dinosaurs to dart
through dense forests with agility. Other articles report on
how anesthesia works by triggering brain cells involved in
the onset of sleep (Page 8) and on a newly identified genetic
mutation that explains why aspirin helps some people with
colorectal cancer and not others (Page 18). And on Page 26,
alonger story looks at a potentially worrisome trend: Puberty
appears to be arriving earlier than it did in the past, espe-
cially in girls. Scientific tradition is explored on Page 20,
with Nadia Drake’s report from China about efforts there
to reignite astronomical achievement. Stargazing has along
and storied past in China where, as early as 1700 B.C., scien-
tists recorded supernovas. But it’s a tradition interrupted
by the Cultural Revolution. Now, the nation is making an
all-out effort to catch up.

So that I don’t lose sight of tradition, I've posted the old
writing tips on my bulletin board, where they will serve as
guideposts as we venture on into the future.

— Eva Emerson, 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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SCIENCE NOTEBOOK

Say What?

Pingo \PIHN-goh\ n. A dirt-covered
mound with an icy core. Pingos appear
when underlying permafrost puts
pressure on pooled groundwater,
forcing it upward. The soil above the
water bulges, creating a dome-shaped
hill. Pingos might not be exclusive

to Earth; Mars is dotted with pingolike mounds. An international team of
researchers identified dozens of these geological bumps, some hundreds
of meters wide, in satellite images of craters on Mars’ Utopia Planitia. The
mounds share similar dimensions and densities with Earth pingos, such as
those found in northern Canada. The Red Planet’s hills may have formed
through Earthlike processes of freezing and thawing late in Mars’ Amazonian
epoch, the team concludes online September 19 in Icarus. —Allison Bohac

Science Past | FROM THE ISSUE OF DECEMBER 1, 1962

NEW DATING METHOD FOR MILLION-YEAR-OLD FOSSILS — A new
radioactive dating method promises to close one of the major
remaining gaps in methods of fixing dates on the geological

and archaeological time scales. The new proce-
dure, based on radioactive inequality in nature
between uranium-234 and its parent U-238,
was originated by David Turber of Columbia’s
Lamont Geological Observatory at Palisades,
NY. The research is described in the Journal of
Geophysical Research, Nov. 1962. Uranium-234
is an isotope of uranium formed by the radioactive decay of
U-238. The “disequilibrium” between the two isotopes possibly
can be employed to date sedimentary material — which often
contains fossils — as old as 1 million to 1.5 million years.

Science Future

December 15
Activities, films and
demonstrations reveal
physics principles at the
Exploratorium in San
Francisco. See bit.ly/
SFfullspec.

December 17

Learn about super-
massive black holes
with astronomer Gunther
Hasinger at the Ameri-
can Museum of Natural
History in New York City.
See bit.ly/SFgunther

SN Online

WWW.SCiENCENEWS.Org

ON THE SCENE BLOG
Geneticists poke a little
fun at themselves during
arecent meeting. Read
“Buzzword bingo.”

SCIENCE & SOCIETY
Mapping U.S. votes for
president according to
state population gives a
new view of politics. See
“Red state, blue state.”

EARTH

Feedback loops are melting
more ice than predicted,
raising oceans faster. Learn
more in “Sea level rise
overflowing estimates.”

P 2,

MATH TREK COLUMN
Theory shows why policy
efforts fail in “Game theory
suggests current climate
negotiations won’t avert
catastrophe.”

FIrSt I NORTH AMERICAN FEATHERED DINOS

The first feathery dinosaur fossils from the Americas have
turned up in sandstone from an ancient riverbed in Alberta,
Canada. Most other feathered dinos have come from China’s
Liaoning lake bed deposits. Previous fossils of the species,
Ornithomimus edmontonicus (illustrated), hadn’t revealed any
feathers. Now, 75-million-year-old fossils of a yearling and adult
show filaments, hypothesized as early stages in feather evolu-
tion. And a second adult sports a winglike
array of feathers with a central shaft. The
ground-dwelling plant-eaters probably
didn’t fly, glide or flap after prey. Instead,
feathers may have created adults-only
courtship displays, say Darla Zelenitsky
of the University of Calgary and colleagues
in the Oct. 26 Science. — Susan Milius

Science Stats | CLUELESS GEN X

Less than half of 5,100 U.S. adults surveyed from Gen-
eration X (born from the early 1960s through the early
’80s) could identify the object in this picture as a galaxy.

SOURCE: GENERATION X REPORT, FALL 2012

Percentage

able to correctly

identify image
53% 32%
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D. DIXSON

£6 Despite what we tell our patients, anesthesia and sleep are not
at all the same. 77 —mAX KELZ, PAGE 8
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STORY ONE

Goby fish react
to corals’ cue
by helping keep
algae at bay

Defense pact shows how
reefs adapt to invaders

By Susan Milius

hen a killer seaweed
touches a kind of spiky
coral, the coral pushes
a chemical panic button
that brings small resident fish to the
rescue.

Seaweed, or marine algae, left
unchecked can overrun a coral reef, as
the community dwindles in “a descent
into slime,” says marine ecologist Mark
Hay of the Georgia Institute of Technol-
ogy in Atlanta. But within 15 minutes of
contact with a toxin-making seaweed,
an Acropora nasuta coral releases com-
pounds that prompt goby fish to seek
out and trim back the seaweed, Hay and
colleague Danielle Dixson report in the
Nov. 9 Science.

“We’ve lost about 80 percent of the liv-
ing coral in the Caribbean and 50 per-
cent in the western Pacific,” says coral
biologist Nancy Knowlton of the Smith-
sonian Institution in Washington, D.C.
“Soabetter understanding of what keeps
corals healthy is essential.”

In reefs, corals compete for light and
space with seaweeds that grow as lawns
or shrubby thickets. As coral reefs
decline from pollution, overfishing,

Living among branches of Acropora nasuta coral, a goby (Gobiodon histrio) reacts
to a chemical cue that its sheltering coral releases if touched by green, toxic
turtleweed (right). Gobies nip back the encroaching foliage, protecting the coral.

climate change and other insults, biolo-
gists have seen swaths of seaweed take
over. Lush seaweed intrusions repel or
smother larval corals, accelerating what
Hay calls the reef “death spiral.”

In this scenario, corals dwindle and fish
and other reef creatures find fewer safe
nooks and crannies to live in. The reef
then has fewer algae-eating fish, which
means even less protection for the hab-
itat-maker corals that maintain diverse
life. “Without these,” Hay says, “you
have these algae-covered parking lots.”

The discovery of A. nasuta’s on-
demand guards came from thinking
small. Hay and Dixson partially caged
individual colonies of A. nasuta, which
branch “like a tightly compacted deer’s
antlers,” Hay says. For each coral,
researchers either removed or left alone
some of the creatures that lurk in the cor-
al’s crannies. Then the team tested reac-
tions to the emerald-green turtleweed
Chlorodesmis fastigiata, one of the reef
invaders most toxic to corals.

“It’s a really pretty and really nasty

WWW.SCIENCENEWS.org
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IN THE NEWS

For today’s top stories,
visit www.sciencenews.org

@

little plant,” Hay says. If left unchecked,
fronds that grow against coral secrete
chemical weapons that start killing coral
tissue within two days of contact.

When researchers fastened toxic
seaweed strands to dangle against the
corals, two kinds of damselfishes were
no help at all, abandoning the troubled
sites within 48 hours. Two species of
the small colorful gobies that settle into
corals, however, “were like little hedge
trimmers,” Hay says.

Both the broad-barred goby (Gobiodon
histrio) and the redhead goby (Paragobi-
odon echinocephalus) chewed back sea-
weed until it no longer brushed against
their home coral. The trigger was a sub-
stance produced by the coral itself, the
researchers found. In experiments,
gobies ignored seaweedlike tufts of string
brushing their corals, unless the string
had been treated with extracts from the
seaweed. Overall, corals caged with their
vigilant gobies suffered only about a
quarter of the damage inflicted by sea-
weed on corals without a goby squad.

Patrolling for toxic seaweed may boost
one of the fish species’ own defenses
against predators, the researchers sug-
gest. Biologists have known that G. histrio
skin secretes some kind of toxin, which
leaves several kinds of goby-eating fishes
struggling to swim upright. After coming

A coral with its resident fish fenced out (left) sustained damage (white tips) under

a patch of toxic turtleweed. With goby fish present (right), the algae are pruned
and the coral looks almost normal. White string served as a control for comparison.

to the aid of a seaweed-threatened coral,
a G. histrio goby carried particularly
strong skin mucus that knocked preda-
tors for a loop more than twice as fast.

This previously overlooked defense
partnership shows just how little biolo-
gists know about the complex food webs
of coral reefs, says marine ecologist
John Valentine of Dauphin Island Sea
Lab in Alabama. The gobies remind him
of small crabs that hide in certain cor-
als and nip the tube feet of encroaching
crown of thorns starfish that can ravage
areef.

Just how the goby alert cue works
remains to be seen, but Hay notes that
G. histrio gobies swallowed seaweed
when they trimmed it. The other goby
species, which doesn’t have toxic skin,

mowed but didn’t swallow the algae.
“Typically we think of large fish con-
trolling algae for the benefit of corals,”
says ecologist Douglas McCauley of
Princeton University. The gobies are
much smaller than the usual coral
defenders that reef conservationists
have been thinking about.

Reefs need diverse defenders, Hay
says. Big grazing fishes like parrotfish
and surgeonfish have different tastes
in seaweed. And a kind of rabbitfish is
one of the few species, besides the
gobies, that will not just ignore the
chemically defended Chlorodesmis sea-
weed tufts. “It stops and shakes, as if it’s
just so excited,” Hay says. Then the rab-
bitfish crops the killer seaweed down
toscuzz. W

Back Story | uerpruLavcae

Although turtleweed alga is a beautiful killer of coral, many algae
serve essential functions in reef ecosystems. Most corals can’t
survive without live-in help from various kinds of single-celled
Symbiodinium algae (shown). These algae shelter inside coral tis-
sue, where they capture energy from sunlight and share the result-
ing sugars and other essential products with their coral landlords.
Among bigger algal species, tough cement makers called crustose
calcareous algae help hold a reef together and create ridges that
withstand pounding waves. Some of these calcareous crusts,
such as Titanoderma prototypum, attract coral larvae searching
for a home. Small filamentous algae power the base of the food
web by serving as underwater meadows that nourish grazing
animals. Other algae, largely inedible, such as Halimeda species,
offer hiding places for youngsters dodging predators. In some
senses, a coral reef is an algal reef too. — Susan Milius
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The spy glass that made naval history...

ADMIRAL FARRAGUT’S

TELESCOPE
(with table top tripod)
from us only $69.95"
* The optics of Admiral Farragut's
Telescope are 25x30. This means
that you get 25x magnification
and the great light-gathering
capacity of a 30mm objective
lens. The scope is fully
chromed (over brass)
for extra beauty,
protection and
durability.

hen Admiral Farragut fought his legendary

naval battles he used a telescope just like this to
monitor the movements of the enemies’ fleets. This
beautiful optical instrument, a faithful replica of the
famous original, is about 5” long in its collapsed
position and 13” when extended to full operating
length.

Enlargement is 25x, which means that it brings
everything 25-times closer, and in needle-sharp focus,
than if viewed with the unaided eye. ADMIRAL
FARRAGUT’S TELESCOPE comes with a belt-loop
vinyl carrying case. There is also a table-top tripod for
extended observations.

The only universal optical instrument...

PANSCOPE

(the complete optical _
system) :
from us only $59. 95*

* PANSCOPE is beautifully
gifi-boxed, comes with its neatly
fitted leather case and with a plastic

“tripod” for extended observations
at 15x and 30x.

his is a little optical marvel.

PANSCOPE (only 2” long) contains a complete
optical system in its tiny body. You may use it as a 3x
telescope or as a unique 3x telescope-loupe. In its
magnifying mode, it delivers magnifiers and loupes at
5x, 10x, and 15x enlargement. And to top it all, it also
functions as a 30x microscope of laboratory quality.

A special stand for long-term observation with 15x
and 30x microscope is included.

This marvelous little instrument, developed in
Wetzlar (Germany), home of famous Leica cameras,
is the product of one of Asia’s finest makers. Its
coated optics are of superb quality, delivering the
image with brilliant luminosity, in needle-sharp focus,
with absolute clarity and with full chromatic
correction.

Hold the whole world in your hand with...

JOMIRASCOPE

8 x 20 monocular from us o
* The optics of jomirascope are 8x20
— 8 magnification with
20 mm objective lens. it
comes in a neat zippered
carrying case. The
objective lens can be used
as an 8x magnifier. 4 25x
microscope attachment
(829.95, 3 for $59.90)
is also available.

$59.95*

OMIRASCOPE is so small that it fits unobtrusively
J inaman’s coat pocket or a lady’s purse. Yet it
packs a tremendous wallop in its tiny body. Its 8 x 20
fully prismatic and hard-coated optics give you 8x
magnification, with a remarkable field of 430 ft. at
1,000 yds. Its 20 mm objective lens affords unusual
light gathering even at dusk or dawn. What was that
rustling in the bushes? With JOMIRASCOPE you’ll
discover that it was an ivory-billed woodpecker. Do
you wish to explore every feature on the moon.
JOMIRASCOPE will be your instrument of choice.
Much smaller than even “pocket” binoculars and with
greater magnification than most, JOMIRASCOPE
should be your constant companion. And do consider the
25x microscope attachment of laboratory quality, which
makes JOMIRASCOPE a complete optical system.

You have seen such zoom binoculars
advertised nationally for $150...

6x to 18x

OMIRAZOOMS

rom us only $99*

* JomiraZooms
focus smoothly
Jfrom 6x to 18x or
anything in between,
letting you see

unexpected details. Porro

prism construction and ruby-coated lenses are the best in
optical construction. The 18mm objective lenses provide high
light-gathering capacity. JomiraZooms come with a
belt-looped carry case and strap.

OMIRAZOOMS are the absolutely ultimate in binoculars.

They fit in your hand and weigh less than 7 ozs. But they
pack an enormous wallop in their small body. Porro
roof-prism construction and ruby-coated lenses guarantee
pinpoint sharpness at any distance. The 18mm objective
lenses provide great light-gathering capacity making
JOMIRAZOOMS utterly reliable even in the dim light of
dawn or dusk. The zoom lever lets you smoothly change the
magnification from 6x to 18x or anything in between. Are
you watching the pitcher's windup on 6x? Zoom to 18x and
you may be able to tell whether he is throwing a fastball or a
slider. There can be nothing more useful for sports, nature
watching, navigation, and so many other pursuits.
JOMIRAZOOMS is an instrument that should be in every
home.

Is this the famous Brand “X”’
watch that sells for over $1,000?

No, it is the Argonaut =
Watch - yours for

only $¥25%f¢ 9

n contrast to many highly advertised

watches, the Argonaut™ s not a N
mechanical watch. It is powered by an e
exquisite Japanese quartz movement. § :ig

Besides the hands and the date disk, there are no moving parts.
Nothing can go wrong or wear out. And no matter how many
jewels they may have that inevitably happens with mechanical
watches — sometimes as soon as within a year.

We guarantee the Argonaut™ for three full years. It you
treat it reasonably well it should last you a lifetime. The
Argonaut™ Watch is of solid stainless steel construction.

It is guaranteed to be watertight to about 330 ft. You’ll never
dive that deep. Accuracy is guaranteed to 3 secs./month. You will
need to change the battery in about two years. It shouldn’t cost
you more than $5. The Argonaut™ Watch is a thing of rugged
masculine beauty. It comes with a splendid adjustable stainless
steel band.

. And also: Buy three Argonaut™ Watches (for the
price of two) and we’ll send you this splendid Faux

Fabergé Egg Pendent ($39.95 retail value) with
our compliments - absolutely FREE!

An incomparable timepiece,
an incomparable value...

RADIO-CONTROLLED C CLOCK
Only $59.95%

* The sleek styling of R-C
Clock makes it an adornment
for any home or office. It
works on one (included)
AA-battery and is ready to go
when you get it.

his beautiful clock is clad in brushed alummum
Its sleek design makes it an adornment for any home
or office. It measures 5-1/4"x 4” and can be set on your desk
or hung on a wall. Time is displayed in inch-high digits. In
addition to the time (hours, minutes, seconds), you also get
the date, the day of the week, and the temperature in F (or in
C). There is a melodious but insistent alarm, complete with
snooze button for those extra winks. The clock is controlled
by a radio signal emitted by a U.S. government department;
that ensures up-to-the-second accuracy.
RADIO-CONTROLLED CLOCK works on one
AA-battery (included, of course). It’s ready to go when you
get it. You don’t even have to set it — it sets itself.
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“It's hard to have designer drugs without knowing
what they’re desighed t0 d0.” —HUGH HEMMINGS JR.

Anesthesia hits
sleep neurons

Results might lead to
improved knockout drugs

By Laura Sanders

Anesthesiologists aren’t totally lying
when they say they’re going to put you to
sleep. Some anesthetics directly tap into
sleep-promoting neurons in the brain, a
study in mice reveals.

The results may help clarify how drugs
that have been used around the world for
decades actually put someone under (SN:
5/21/11, p. 18). “It’s kind of shocking that
after 170 years, we still don’t understand
why theywork,” says study coauthor Max
Kelz of the University of Pennsylvania.

Anesthetics appear to calm most brain
neurons, says neuropharmacologist
and anesthesiologist Hugh Hemmings
Jr. of Weill Cornell Medical College
in New York City. But the new results,
published November 6 in Current Biol-
ogy, show that two common anesthetics
stimulate sleep-inducing neurons.

In the study, Kelz and colleagues
studied the effects of the anesthetics iso-
flurane and halothane. Mice given the
drugs soon became sleepy, as expected.
Along with this drowsiness came a jump
in nerve cell activity in a part of the
brain’s hypothalamus called the ventro-
lateral preoptic nucleus, or VLPO.

Not all neurons in the VLPO are the
same. Some are involved in initiat-
ing sleep, while neighboring neurons
don’t seem to play a role. The anesthet-
ics affected only the VLPO
neurons that promote sleep,
the team found. When the
scientists destroyed VLPO
neurons, the mice were less
sensitive to the effects of
isoflurane. These animals
needed higher doses of the drug to make
them groggy, suggesting that this brain
spot is important for anesthetic effects.

The drugs in the study aren’t com-
monly used in the United States but are
similar to anesthetics that are. There’s
some evidence that propofol, the anes-
thetic that Michael Jackson co-opted as
asleep aid, may activate the same popula-
tion of sleep-inducing neurons, says Kelz.

The finding

could help

scientists
design better
anesthetics.

Further experiments revealed that
isoflurane works by changing how these
VLPO neurons respond to potassium
atoms, though exactly how that happens
isn’t clear.

Even after finding this direct link
between natural sleep and being under
anesthesia, Kelz says that the two situ-
ations are different. “Despite what we
tell our patients, anesthesia and sleep
are not at all the same,” he says.

But understanding how the brain
turns off maylead to a clearer
view of some of the deepest
mysteries about the brain,
such as how it turns on and
generates consciousness.

And the finding could
help scientists design better
anesthetics. “The drugs that we have
are fraught with side effects that we’d
like to eliminate or avoid,” Hemmings
says. Studies like this one, which clarify
how the brain responds to anesthesia,
will point out which brain changes are
important and which are side effects,
he says. “It’s hard to have designer
drugs without knowing what they’re
designed to do.” W

An enlightened idea

A genetic tweak makes it easier to see neurons at work
in living, breathing animals. The method, described

in the Oct. 18 Neuron, capitalizes on a property of a
busy neuron: When the cell fires, calcium ions flood in.
Genetic changes to the protein GFP make the protein
light up when calcium is present. Like a beacon, the
glowing protein (seen in green in these neurons with
pink centers) tells scientists which neurons are active.
Guoping Feng, a neuroscientist at MIT, and colleagues
used the protein in mice to see smell-sensing neurons
respond to an odor and movement neurons light up
during walking. The team also saw neurons glow when
a puff of air moved a whisker. In the future, the tech-
nique could offer a clearer view of more complex brain
jobs, such as memory, problem-solving and social
interactions— experiments that could reveal how
nerve cells misbehave in conditions such as autism.
— Laura Sanders
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Number of science
instruments aboard
Curiosity

10 27

Number of sample
compartments for
CheMin analysis

Years the rover
will spend working
on Mars

2

Capturing dark
matter with DNA

Physicists propose biobased
detector for elusive particles

By Tanya Lewis

RALEIGH, N.C.— Physicists racing to
detect the mysterious substance known
as dark matter are thinking outside the
boxbylooking inside the cell. A new pro-
posal for tracking dark matter particles
relies on strands of DNA.

All the ordinary stuff in the universe,
from the atoms in people to the hot
plasma in stars, makes up only about
5 percent of the universe’s mass and
energy. Nearly one-quarter of the uni-
verse is composed of dark matter. (The
rest is an even more puzzling entity
known as dark energy.) Though several
experiments claim to have detected dark
matter, the results don’t agree and aren’t
definitive.

Katherine Freese, a theoretical physi-
cist at the University of Michigan in Ann
Arbor, proposed October 28 at the New
Horizons in Science meeting that a new
kind of DNA-based detector could not
only spot a leading candidate for dark
matter particles, but could also deter-
mine the incoming particles’ direction of
flight. The proposal also appeared online
earlier this year at arXiv.org.

“It’s avery smart way to apply technol-
ogy developed from biology to a funda-
mental particle physics problem,” says
Jocelyn Monroe, adark matter physicist
at MIT and the Royal Holloway Univer-
sity of London.

A halo of WIMPs — weakly inter-
acting massive particles —is thought
to encircle the Milky Way. As the sun
orbits the galaxy’s center, it should
encounter a “wind” of WIMPs from the
direction of the constellation Cygnus.
At any point on Earth, such a wind
should strengthen and weaken season-
ally as the Earth moves toward or away

from the wind, as well as daily as the
planet rotates.

Freese and her colleagues’ proposed
detector, which would be sensitive to
these fluctuations, consists of a stack of
thin gold sheets with single-stranded
pieces of DNA hanging from them.
When a WIMP smacks into the nucleus
of a gold atom, the nucleus would recoil
through hundreds of DNA strands, cut-
ting the ones it hits in precise locations.

Scientists would then collect and
sequence the DNA to reconstruct the
path traveled by the nucleus and, by
extrapolation, that of the WIMP. If
the detector spotted the daily fluctua-
tion and the particles’ paths proved

consistent with the WIMP wind’s direc-
tion, it could be compelling evidence
that the signals came from dark matter.

“The advantage of these detectors is
that the difference between DNA bases
is a nanometer,” says Freese, “so it’s
much better resolution” — about 1,000
times better than current detectors.

The device could also be smaller and
cheaper than existing detectors.

Still, the technique has yet to be
demonstrated, says Joel Schnur, abiomo-
lecular scientist at George Mason Uni-
versity in Fairfax, Va. “What is the real
sensitivity to cleavage of DNA?” he asks.
“How many particles will come down
over time? And can it detect them?”
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NASA’s Curiosity rover isn’t leaving just tire tracks in the reddish Martian
dust—it’s also leaving scoop marks (above) in an area called Rocknest, about
480 meters away from where the rover touched down in August. On October
30, NASA announced that the rover had completed its first detailed analysis
of the Martian surface using the CheMin X-ray analysis instrument, which
shoots X-rays into collected samples. The results suggest that the Rocknest
soil is rich in minerals such as olivine, feldspar and pyroxene, much like
patches of weathered volcanic soil in Hawaii. — Nadia Drake
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Blood types

have deep roots

ABO system may date back
20 million years or more

By Rachel Ehrenberg

Chimps, gibbons and other primates are
not just humans’ evolutionary cousins; a
new analysis suggests they are also blood
brothers. Blood types found in people
today evolved at least 20 million years
agoinacommon ancestor of humans and
other primates, new research suggests.

The analysis deepens a mystery sur-
rounding the evolutionary history of the
ABO blood system, and should prompt
further research into why the differ-
ent blood groups have persisted over
time, Laure Ségurel of the University of
Chicago and colleagues report Novem-
ber 6 in the Proceedings of the National
Academy of Sciences.

“Their evidence is rather convincing
that this is a shared, very old capability
thathasremained throughout the diver-
gence of the species,” says physician and
transfusion specialist Martin Olsson of
Lund University in Sweden.

Different forms of a single blood type
gene determine what kinds of mol-
ecules sit on your red blood cells: type
A molecules, type B molecules, A and B
together, or no intact surface molecules
in the case of type O.

The A, B and O versions of the gene
differ only slightly, and scientists have
debated two scenarios to explain their
evolution. One posits that the A version
of the gene existed long ago, and the B
and/or O versions later
cropped up indepen-
dently in several species
(including humans, goril-
las, baboons and chimps).
Alternatively, all of those
species may have inher-
ited the A and B types
from a single ancestor.

Researchers led by
Ségurel looked at a par-
ticular stretch of DNA

“Their evidence is
rather convincing
that this is a
shared, very old
capability that
has remained
throughout
the divergence
of the species.”

million years ago, probably as far back
as the common ancestor of humans and
Old World monkeys.

Exactly why evolution would favor a
mix of blood types in so many species
is a mystery. Depending on blood type,
people are more or less susceptible to
particular pathogens. Type O people, for
example, are more susceptible to chol-
era and plague, while people with type A
are more susceptible to smallpox. Blood
group diversity may
have been maintained
for so long because each
version was immunolog-
ically advantageous in
certain times and places.

“That diversity may
have led to protection
against whatever might
comeyourway,” says glyco-
immunologist Brian Cobb
of Case Western Reserve

MARTIN OLSSON

in the blood type gene in

humans, bonobos, chimpanzees, goril-
las, orangutans, gibbons and several
species of monkey. Then the scientists
compared that stretch of DNA across
species on the primate family tree. The
pattern they saw suggests that the A and
B blood groups were around at least 20

University in Cleveland.

People with type A are also more
prone to blood clots, Olsson says. When
humans and their ancestors were hav-
ing babies in caves and fighting preda-
tors without the option of an emergency
room, such clotting may have been
beneficial. @

Fasting hormone boosts longevity

Life span benefits in mice mimic those in caloric restriction

By Tina Hesman Saey

A hormone that makes the body think
it’s starving could prolong life about as
long as severely cutting calories does,
but without the denial.

Fibroblast growth factor-21, or FGF21,
lengthened the lives of mice genetically
engineered to constantly produce large
amounts of it, researchers report online
October 15 in eLife. The hormone is nor-
mally made by the liver during fasting
and may tap into the same life-extend-
ing biochemical processes as restricting

calories, a proven longevity booster in
some animals.

Caloricrestriction —usually defined as
cutting calorie intake to 75 to 80 percent
oftheamount needed to maintain normal
body weight while still maintaining good
nutrition — has been shown to lengthen
life in a wide variety of species. Minimal
calorie consumption turns on many bio-
logical processes that slow aging, says
Cynthia Kenyon, a developmental biolo-
gist at the University of California, San
Francisco. The hormone in the study
somehow interferes with a chain reac-

tion anchored by insulin-like growth fac-
tor-1, aprocess also shut down by caloric
restriction and thought tobe responsible
for many of its life-extending effects.
Researchersled by David Mangelsdorf
and Steven Kliewer, both of the Univer-
sity of Texas Southwestern Medical Cen-
ter, genetically engineered mice to make
five to 10 times as much FGF21as normal.
These mice lived 30 to 40 percent longer
than normal mice on a standard diet.
But the news was not all good. Higher
levels of FGF21 were associated with low
bone density and female infertility. Both
drawbacks are part of the body’s normal
response to starvation and could pose
problems if the hormone were used to
treat people, Mangelsdorf says. @)
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“...for men that like to
make a statement”
— D. FROM WASHINGTON
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“Both my husband and |
have been impressed with
their attention to detail.
Very satisfied...”

— T. FROM TEXAS
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“...simple lines with a
nice balanced weight...
& well done, Stauer..”
— E. FROM ARKANSAS
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“massive and very distinctive...
\ very pleased with my purchase.”
F ; L& — J. FROM CALIFORNIA
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v to Claim You Dragon

The Draco Tungsten Ring is a different kind of shining armor, crafted from
the toughest metal on the planet. Bring home the legend today for UNDER $100!

dense mist hangs over the moors. Your sword
is heavy at your side. Up ahead, you hear

a low growl. Your instinct is to run, but you / ;
grip the hilt of your weapon and move
toward the sound. You take another step
and feel the heat from its jaws. There is o1
no turning back. You draw your sword ‘ ﬁ .
and prepare to claim your prize... -

; . o o
Buy now, slay nothing. Dragon hunting (2
. . . {Gold-layered Celtic *
in the Middle Ages was a dangerous business. L -

ragon inlay |

But you won't have to face any firebreathers « “ -
to capture our stunning Draco Ring. Crafted o ( ,
of sturdy tungsten with a gold-layered inlay, this ring
shines as brilliantly as a medieval treasure. And for only $99,
it proves that stylish and affordable men’s jewelry is no myth.
Science not sorcery. This ring may seem like a miracle metal
conjured by magic, but all credit goes to chemistry. The Draco
is crafted from tungsten, one of the strongest materials on Earth.
It’s 71% denser than lead, four times harder than titanium, and
because tungsten has the highest melting point of all metals, it’s

used in rocket nozzles and armor-piercing bullets.

The new lord of the ring. Tungsten is tough, but it’s also
perfectly suited for a life of luxury. Historically, men’s rings have
represented power and status. The Draco adds elegance and
endurance. The beveled band is diamond-polished to a mirror

a,"

L
-
\ — o
+ |Polished tungsten

beveled band

i

finish and because tungsten is virtually scratch-proof, your
ring will shine like new for years. A striking, Celtic-
influenced pattern full of dynamic swirling detail runs
around the center of the 8mm-thick band. And
inside, the classic dragon’s head design almost seems
to flash and burn with fire. But have no fear. You
don’t have to prove your courage. The hunt is over.
You can claim your trophy.

7’

Your satisfaction is 100% guaranteed. If you're not

won over by the look and feel of this expertly-crafted

men’s ring, simply return it within 30 days for a full

refund of your purchase price. Its that simple. But if you do

love the Draco Tungsten Ring, it will serve you forever.... as a
spectacular symbol of strength that ensures your legend lives on.

A Stauer Exclusive

Draco Tungsten Men'’s Ring—$249 Now $99 s
SAVE $150! Please specify ring size 8-14 when ordering.

Call now to take advantage of this limited offer.

1-800-482-8540

Promotional Code DTR146-01

Please mention this code when you call.

Smart Luxuries—Surprising Prices

Stauer has a Better Business
.g Bureau Rating of A+
S t er 14101 Southcross Drive W., Dept. DTR146-01
a ]] ®

Burnsville, Minnesota 55337
_wwwstauer.com
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Gulf Stream may
melt methane

Warm waters threaten to
release gas from seabed

By Tanya Lewis

While it’s no ice-nine, a frozen form of
methane trapped in ocean sediments
could be cause for concern. Warm Gulf
Stream waters off the east coast of North
Americaare converting large amounts of
the substance into methane gas, which
could lead to underwater landslides and
influence global climate.

A good portion of the carbon on Earth
is stored in the seafloor as methane
hydrate, a frozen mixture of methane
and water formed at high pressure and
low temperature. Changes in the tem-
perature or direction of the Gulf Stream,
which carries warm water north from
the Gulf of Mexico, have heated sedi-
ments in a strip along the North Atlan-
tic seafloor by 8 degrees Celsius. This
warming is unlocking 2.5 billion metric
tons of methane from deep-sea caches,
scientists report in the Oct. 25 Nature.

This is the first study to suggest that
methane hydrate melting is related
to ocean currents themselves, says
coauthor Benjamin Phrampus, an
earth scientist at Southern Methodist
University in Dallas. Previous stud-
ies suggested that ocean temperatures
would have to increase globally to cause
hydrate breakdown, which would take a
huge input of energy, he says. “We don’t
need this large amount of energy to
explain this. It’s simply a change in the
ocean currents.”

In Kurt Vonnegut’s 1963 novel Cat’s
Cradle, the fictional substance ice-nine
crystallizes all liquid water it touches,
with the power to wipe out all life on
Earth in an instant. The conversion of
methane hydrate to gas isn’t nearly so
apocalyptic, though. While methane
is a much more potent greenhouse gas

Methane hydrates (one shown
above) trap methane in a frozen mix
in the seafloor. Warm ocean currents
are heating them up and releasing
methane in an area off the coast of
North Carolina (right).

than carbon dioxide, at the depths it’s
being released most will never reach the
atmosphere. Instead, it will dissolve in
seawater, where microbes will guzzle it
up and convertit to carbon dioxide. Even
if methane does reach the surface, its
lifetime in the air is only about a decade.

To affect global warming, “you’d
have to add quite a bit of methane to
the atmosphere to really move the nee-
dle much,” says geophysicist Carolyn
Ruppel of the U.S. Geological Survey in
Woods Hole, Mass. Where it becomes
a problem, Ruppel says, is if sediments
retain the methane gas, which could
make underwater slopes much more
prone to landslides. These slides might
release even more methane from the
seabed or trigger tsunamis.

Unstable hydrates may have caused
past slides in this region of the North
Atlantic, and similar ones could release
an order of magnitude more gas than
what’s already escaping.

Sudden methane hydrate release has
been proposed as the cause of global
warming events like the Paleocene-
Eocene Thermal Maximum, a rapid
spike in global temperature of more
than 5 degrees that occurred about

United States

North Carolina

M Study area

Atlantic Ocean

55 million years ago. Compared with the
PETM, the amount of gas being released
by hydrates off the U.S. East Coast is very
small, Phrampus says, but he notes that
“it’s very unlikely that this is the only
part of the world where it’s occurring.”

The study relied on indirect measure-
ments of seafloor temperature to infer
that hydrates are disintegrating. These
methane solids can exist only in the top
few hundred meters of ocean sediments.
Below that, Earth’s warm interior keeps
methane a gas. Seismic signals revealed
the depth where solid hydrates met gassy
methane. Comparing this depth with the-
oretical predictions suggested that the
region was probably cooler in the past,
but changes in the Gulf Stream within the
last 5,000 years are causing it to heat up.

Methane hydrates will be breaking
down over the next few centuries if the
Gulf Stream doesn’t cool off or shift its
position. Because scientists don’t know
how much methane hydrate is out there
or how much gas could be released,
however, the impact on global climate
remains unclear.

“I think we really have to keep an open
mind on this right now,” says Gerald
Dickens of Rice University. @)
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“Even without the groundwater extraction, the
earthquake was overdue.” —paBLO GONZALEZ

GSFC/NASA

Wells linked to Spanish earthquake

Draining aquifers probably triggered deadly 2011 tremor

By Alexandra Witze

Farmers and other residents pumping
groundwater from Earth’s crust prob-
ably triggered an earthquake that killed
nine people last year in southeastern
Spain, scientists have found.

Sucking up water for decades would
have unloaded stresses within the
ground and hastened a quake that was
likely to happen anyway, says Pablo
Gonzalez, a geologist at the University
of Western Ontario in London, Canada.

“Even without the groundwater
extraction, the earthquake was overdue,”
he says. Buthuman activities provided “a
kind of triggering or controlling.”

Gonzalez and his colleagues report the
discovery online October 21 in Nature
Geoscience.

Scientists know that people can change
the rate of earthquakes by piling up water
within the crust, such as behind a dam.
Some researchers argue — though itis not
entirely accepted — that filling a nearby
reservoir may have set off the magnitude
7.9 quake that killed some 80,000 peo-
ple in Sichuan, China, in 2008. Inject-
ing water into the crust, such as during
hydraulic fracturing or other drilling, can
also trigger quakes; geothermal drilling
operations in Basel, Switzerland, set off
a small earthquake there in 2006.

Overall, these triggered tremors are
usually quite small, on the order of mag-
nitude 3. The quake that struck Lorca,
Spain, on May 11, 2011, was magnitude
5.1. But that isn’t uncommon for that
region of Spain, the most seismically
active part of the country, Gonzélez says.

Lorca is also a place where lots of
underground water gets pumped up for
farming and drinking. As a result, the
land surface is subsiding at about 10
centimeters each year, the highest rate
known in Europe.

After the quake hit, Gonzdlez and his

colleagues decided to see whether there
was any connection. They used satellite
radar data to determine how the ground
shifted before and after the quake, and
then developed a mechanical model to
explain what kind of ground stresses
would cause that movement.

The quake struck at surprisingly shal-
low depths, just 2 to 4 kilometers down,
the scientists found. The ground’s move-
ment almost precisely matched the
areas where stress had changed the most
within Earth’s crust because of ground-
water pumping, the team calculated. Both
findings suggest that draining the aqui-
fers pushed the crust over some threshold
and accelerated the quake, Gonzalez says.

Stress changes caused by groundwater
extraction are tiny compared with the

usual stress brought about by tectonic
forces. That’s why it would have been
hard to predict the Lorca quake based
just on groundwater use, Gonzalez says.
And the findings probably don’t apply to
other quake-prone areas where ground-
water is also being pumped. “If the fault
is not located right on the border of the
aquifers where you have the changes in
water level, it would probably not have
much effect,” he says.

The new study is the first to show how
a change in stresses within the crust
caused by removing water can trigger
earthquakes. That finding underscores
how little scientists still know about
the effects of altering the crust, writes
Caltech geologist Jean-Philippe Avouac
in a commentary accompanying the
study.

“We know how to start earthquakes,
but we are still far from being able to keep
them under control,” Avouac writes. B
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Ozone hole hits smallest maximum

The seasonal hole in the ozone layer above Antarctica has reached its smallest
maximum extent and second lowest average area in 20 years thanks to warm air
temperatures. Each September the ozone layer, which shields Earth from the sun’s
ultraviolet radiation, thins over the South Pole. The largest ozone hole on record
occurred in 2000 (left, shown in blue and purple), measuring 29.9 million square
kilometers. On September 22 (right) of this year, the hole grew to this season’s max-
imum: 21.2 million square kilometers, an area slightly smaller than North America.
That’s the smallest the ozone hole has been at its annual maximum since 1990.
The average size of the 2012 ozone hole was 17.9 million square kilometers, the
smallest average since 2002. Frigid temperatures help promote the destruction of
the ozone layer. But normal weather fluctuations led to warmer Antarctic tempera-
tures this year, limiting the damage, scientists say. —Erin Wayman
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Four-winged dino
made tight turns

Much-debated rear wings
aided aerial maneuvers

By Susan Milius

The hind wings of four-winged dino-
saurs probably stayed tucked under the
body until deployed in the air for tight
turns to dodge branches or chase prey,
new work suggests.

Just what a dinosaur did with well-
developed feathers on all four of its
limbs has been a puzzle since 2003,
when paleontologists unveiled roughly
130-million-year-old Microraptor gui
fossils from northeastern China. The
first reconstruction showed the small
dinosaur gliding in the air with all four
limbs extended outward. A later pro-
posal lowered the hind-limb feathers
for a biplane-like arrangement.

In a simpler solution, the dinosaur
could have kept its hind limbs under

its body much of the time until
needed for banking in a turn, Justin
Hall of the University of Southern Cali-
fornia said October 20. Extending a
featheryrightleg abit while veer-
ing left, or vice versa, could
easily have upped the
dino’s speed and shrunk
the radius of a turn, he
and his colleagues calculated.
Boosting agility makes
more sense aerodynamically
than keeping both hind limbs
extended, Hall said. The prob-
able shape of the hind legs’

Raising one leg and
tucking the other under-
neath could have sped of
up aerial movements
in four-winged dinosaurs,
such as this turn in
an artist’s illustration

of Microraptor gui.

b -~ helped compensate when in

the air.
M. gui may be the best-
known of four-winged
dinosaurs, but pale-
ontologists have
since found several
more. The newly
described method

calculating

an agility boost
should work for all
four-winged species,
said coauthor Luis
Chiappe of the Natu-

feather array wouldn’t have
generated much lift, so the extra sur-
face would have been worse than use-
less for straight-ahead moves. “For every
surface, you pay a little drag tax,” said
coauthor Michael Habib, also at USC.
In contrast, deft maneuvering would
have helped the forest-dwelling M. gui
cope with complex obstacles. The four-
winged dinosaur still had the basic body
shape of its terrestrial lineage, and feath-
ered legs and a large tail fan could have

ral History Museum
of Los Angeles County. Agility should
matter regardless of whether a four-
winged dinosaur could power along in
sustained flight or just glide, Habib added.

The idea that M. gui extended all four
wings doesn’t make sense, agreed Kevin
Padian of the University of California,
Berkeley. But he warned that reconstruc-
tions of flight evolution should separate
gliding from powered flapping because
they end up in different lineages. @)

Earliest primate gets ankle bones

A creature known from fossil teeth acquires more parts

By Susan Milius

Finally, the earliest known primate has
more than a mouth. Several 65-million-
year-old fossil ankle bones from
Montanabelong to a small tree-dwelling
species known as Purgatorius, Stephen
Chester of Yale University announced
on October 19.

The first signs that Purgatorius
existed came from fossil teeth unearthed
nearly half a century ago in northeast-
ern Montana, not far from where the
first Tyrannosaurus rex was unearthed.
Paleontologists named two species, and
since then William Clemens of the Uni-
versity of California Museum of Paleon-
tology, a coauthor on the new study, has

described more teeth and some bits of
mouth bones.

But nothing had turned up from the
rest of the body. “The teeth were so
primitive, we didn’t know much,” said
Ken Rose of Johns Hopkins University
School of Medicine in Baltimore. Sort-
ing out the relationships among early
primates has been tricky.

On the off chance that some
Purgatorius bit had been overlooked,
Chester and Jonathan Bloch of the Flor-
ida Museum of Natural History looked
through the trove of Clemens’ fossils that
had yet to be classified. After about two
days oflooking, they found an ankle bone.
Itlooked much like other known primate
fossils, and the researchers immediately

thought of Purgatorius. “You know a
Picasso when you see one,” Bloch said.

No other animal known from the exca-
vation could have had an ankle like that
first find or several other specimens,
Chester said. Size calculations also put
the creature in the same range as the
size predicted by the tooth analysis.
The shape of part of the ankle indicates
that the animal would have moved easily
in many directions — perfect for scam-
pering through the complex angles and
knobs of trees.

The identification convinced Daniel
Gebo, an anthropologist at Northern
Illinois University in DeKalb. The ankle
bones link in “a type of slam dunk” to
very ancient primate-like creatures
called plesiadapiforms, he says. They
didn’t have all the traits of primates
known today, though, so he doesn’t call
Purgatorius a true primate. ®
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Bird family tree alters avian history

Unexpected pattern of evolution found across hemispheres

By Susan Milius

The most ambitious effort yet to trace
the evolutionary history and geography
of living birds is ruffling the feathers of
some old ideas.

For the first time, a new avian fam-
ily tree places each of the 9,993 known
species of living birds on its own twig.
Western Hemisphere birds seem to have
diversified faster than Eastern Hemi-
sphere ones, Walter Jetz of Yale Uni-
versity and his colleagues report online
October 31in Nature.

Bird species abound in the East. No
single lineage drives this hemispheric
pattern. Instead, it comes from scat-
tered bursts of rapid species evolution
on avariety of branches.

Some patterns in the tree were
expected, but other findings are
“surprising and challenging,” says
Robert Ricklefs of the University of
Missouri-St. Louis.

The hemispheric trend brings a new
twist to an old discussion about species
formation rates, which often focuses
on comparisons across latitude. About
three-quarters of modern bird species
live in the tropics, and some biologists
have argued that such feathered splen-
dor comes from new species forming
quickly there and outpacing tropical
extinctions. According to some influ-
ential earlier studies, species formation
dwindles as latitude increases.

The big new tree found no overall
relationship with latitude gradient, Jetz

says. This observation supports a long-
standing alternative idea for explaining
tropical diversity: “Perhaps birds simply
have had more time there,” he says.

Birds such as white-eyes are already
famous for diversifying quickly, but Jetz
and his colleagues also found fast diver-
sification among ducks, woodpeckers
and some groups of gulls.

The researchers spent five years trac-
ing the deep history of birds. For more
than 6,000 of the species, the team used
genetic data to determine each bird’s near
relatives. The scientists then placed the
rest of the species in the tree by finding
a species traditionally considered a rela-
tive for which genetic data were available.

But placing a third of the species with-
out help from DNA data and without
knowing about real extinctions in the
lineage could have distorted the results,
says Jason Weir of the University of
Toronto Scarborough. &)
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Fossil puts Lucy’s kind up a tree

Contested analysis of shoulder portrays hominid as climber

By Bruce Bower

The ancient hominid known as Lucy
is getting shouldered into the trees by
a fossil child. But scientific onlookers
disagree about whether Lucy’s long-
extinct species mixed tree climbing with
walking.

Apelike shoulder blades from the
ancient skeleton of a roughly 3-year-old
girl that belonged to Australopithecus
afarensis suggest that these early mem-
bers of the human evolutionary family
split time between scrambling up trees
and walking on the ground, say paleo-
biologist David Green of Midwestern
University in Downers Grove, Ill., and
anthropologist Zeresenay Alemseged of
the California Academy of Sciences in
San Francisco.

Scientists have argued for more than
30 years about whether A. afarensis —
the species defined by Lucy, a famous
3.2-million-year-old partial female skel-
eton found in 1974 — was built mainly
for walking or possessed physical attri-
butes suitable for ascending trees as well.
Shoulderblades of the fossil child discov-
ered in 2000 in Dikika, Ethiopia, indi-
cate that Lucy’s crew could indeed scale
trees beginning early in life, Green and
Alemseged report in the Oct. 26 Science.

A. afarensis lived in East Africa 3 mil-
lion to 4 million years ago. Lucy and her
cohorts spent plenty of time on
foot but climbed trees to for-
age for fruit and to escape

The fossil shoulder blade
of a 3.3-million-year-old
hominid child has a
diagonal ridge similar
to that of living apes.
The feature has been
proposed as a sign
that the child was
arboreal.
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predators, Green proposes. Based on
the new analysis of the Dikika fossils,
he says, “juvenile members of A. afaren-
sis may have been more active climbers
than adults.”

A previous analysis of the Dikika
child, dubbed Selam by its discoverers,
suggested that the youngster’s shoul-
der blades — partly encased in rock at
the time — resembled those of gorillas.
Green and Alemseged have since freed
the fossils from the surrounding rock.
Comparisons with other hominid fossils,
modern apes and humans suggest that
Selam’s shoulder blades are generally
apelike enough to have enabled regular
tree climbing,.

As in living apes, Selam and Lucy
had upward-pointing shoulder sockets,
Green and Alemseged say. People are
born with slightly downward-pointing
shoulder sockets that eventually shift to
face laterally.

A bony ridge on the back of Selam’s
shoulder blades runs diagonally, as in liv-
ing apes, the researchers add. The same
ridge runs horizontally across the top of
people’s shoulder blades.

Selam’s apelike shoulders repre-
sent an evolved accommodation in
A. afarensis for mixing walking with
climbing, writes anthropologist Susan
Larson of Stony Brook University in New
York in the same issue of Science.

But Green and Alemseged need to
conduct a more detailed analysis
of various bony
landmarks on
Selam’s shoul-

der blades

to support a
scenario of
frequent tree climb-
ing, says anthropologist
Yohannes Haile-Selassie
of the Cleveland Museum
of Natural History.

A youngster’s fossil skeleton, which
includes a skull (shown) and shoulder
blade, may indicate that the early homi-
nid Australopithecus afarensis mixed
tree climbing with walking.

Haile-Selassie led a team that discov-
ered a 3.6-million-year-old partial male
A. afarensis skeleton known as Big Man.
Everything about that find, including its
legs, chest and a shoulder blade, point
to a nearly humanlike gait for Lucy’s
species, he says.

IfGreenand Alemseged showin future
work that the Dikika child’s leg and foot
worked in concert with her shoulder to
promote climbing, Haile-Selassie says,
“then they may very well have a species
different from A. afarensis.”

Skeletal traits, such as the shoulder
socket’s orientation, can pass from an
ancestral species to adescendant species
because they’re crucial for survival or as
functionally irrelevant hangers-on, says
anthropologist Carol Ward of the Uni-
versity of Missouri in Columbia. “This
makes the significance of the Dikika
shoulder blades difficult to interpret.”

A. afarensis probably retained some
shoulder characteristics of earlier tree-
climbing hominids that had no impact
on what had become a ground-based
lifestyle, says anthropologist Owen
Lovejoy of Kent State University in
Ohio, who participated in the investiga-
tion of Big Man’s remains. B
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Too little money leads to too much
borrowing and bad financial choices

Experimental findings challenged by other researchers

By Bruce Bower

Scarcity — of money, time, food or
anything else — focuses the mind on
immediate concerns and discourages
taking abroader perspective. This “scar-
city mind-set” helps to explain why poor
people often save too little and borrow
too much, and it presents policy mak-
ers with an opening to encourage better
financial decisions among low-income
individuals, a new study concludes.

Some researchers, however, regard
this finding as vague and far from ready
for policy prime time. They suggest that
the study’s lab-based results may have
little relevance in the real world. And
with a nod toward the recent financial
meltdown, some note that inadequate
saving by the poor ought to be of less
concern than financial recklessness on
the part of the wealthy.

When money is scarce, each current
expense looms large and draws atten-
tion away from less pressing expenses,
say psychologist Anuj Shah of the Uni-
versity of Chicago and his colleagues.

In the hole In a Family Feud-style

game, players who were given less time

to answer—the “poor” players—tended to
hurt their overall scores by borrowing against
future rounds. Rich players, who had more
time, performed similarly whether or not they
borrowed. SOURCE: A. SHAH ET AL/SCIENCE 2012

Effect of borrowing on score
601
B No borrowing

50+ Borrowing

Average score
N Wb
? ¢ °

,_\
?

Poor Rich

For instance, poor people tend to focus
on how to pay for groceries today while
neglecting to budget for their next rent
payment, the researchers propose in the
Nov. 2 Science.

For the study, the group tested volun-
teers who received generous or limited
amounts of time and numbers of tries on
lab games. Participants,
mostin theirlate 20s and
early 30s, were mainly
recruited from an online
site for job seekers.

In one experiment,
143 players received 15
seconds or 50 seconds
of time per round in a
trivia game. Each round
consisted of guessing the
five most popular survey
responses to questions
such as “Name things
you take on a picnic.” Some participants
could borrow additional seconds while
playing, but lost the same number or
double the number of borrowed seconds
later in the game.

In another experiment, 68 players
received few or many shots for a sling-
shot in an Angry Birds-like video game.
Players who borrowed against later
shots lost double what they borrowed.

“Impoverished” players, those given
less time in a game, spent more time on
each choice or action, resulting in lower
scores on tests of alertness afterward.
Given the opportunity during games,
these players borrowed a larger propor-
tion of time or tries against their starting
amounts than “rich” players did.

Rich players outscored poor play-
ers. Having an option to borrow didn’t
affect rich players’ scores. Poor players
scored lower when they could borrow,
especially if they had to pay back

Scarcity of any
kind creates
a tendency to
borrow a needed
resource without
thinking through
the costs and
benefits of that
strategy, the
team reports.

twice what they borrowed.

The results suggest that scarcity of
any kind creates a tendency to borrow
a needed resource without thinking
through the costs and benefits of that
strategy, Shah’s team reports. This
effectlies behind the popularity of short-
term, high-interest loans among the
poor, he says.

Poor people do save for the future, but
they tend to do so for specific purchases,
Shah says. Well-publicized remind-
ers about the need to save for specific
expenses should be explored as ways to
increase saving in low-
income households, he
proposes.

“The same attention
mechanism might drive
borrowing and saving
when resources are
scarce,” Shah says.

The findings suggest
that extremely poor peo-
ple often refuse to pay
small amounts for basic
health services because
they focus so intently
on price that they overlook their own
health concerns, writes Alix Zwane, a
senior program officer at the Bill and
Melinda Gates Foundation in Seattle,
in the same issue of Science.

But it’s hard to know what to make of
Shah’s attention-narrowing model of
scarcity, says economist Glenn Harrison
of Georgia State University in Atlanta.
“Poor” participants in the experiments
were presumably relatively well-off in
real life and not representative of poor
people in non-Western countries.

The financial crisis of 2008 and many
previous economic calamities involved
overborrowing by the rich, not the poor,
says economist Nathan Berg of the Uni-
versity of Texas at Dallas. Rich players in
the experiments borrowed greater abso-
lute amounts than poor players, Berg
notes. Policies that encourage responsi-
ble borrowing should target major finan-
cial firms and politicians, he suggests. B
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151

per 100,000

Olmsted County annual
heart attack rate
before the smoking ban

Annual heart
attack rate after
the smoking ban

101

per 100,000

Smoking laws lower heart attacks

Minnesota county’s restrictions linked with one-third decline

By Nathan Seppa

Perhaps living in a “nanny state” isn’t
half bad. In a Minnesota county that
banned smoking in public places in
2007, the heart attack rate dropped by
one-third after the ban, compared with
the period just before restrictions were
phased in, researchers report in the
Oct. 29 Archives of Internal Medicine.

The study is the longest analysis to
date to measure a smoking ordinance’s
effect on community-wide heart
health, says study coauthor Richard
Hurt, an internist at the Mayo Clinic
in Rochester, Minn.

“Our hope is that this will turn the
page on this chapter and whether
secondhand smoke is associated with

heart attacks,” Hurt says. “Itis.”

Olmsted County prohibited smok-
ing in restaurants on January 1, 2002,
and expanded the ban to all workplaces,
including bars, on October 1, 2007. Ciga-
rette smoke inhalation increases heart
attack risk, so Hurt and his colleagues
calculated the rate of heart attacks dur-
ing the 18 months preceding the enact-
ment of the first ordinance and the 18
months immediately after the full ban
went into effect.

When adjusted to account for demo-
graphic changes in the county’s popula-
tion between the two periods, the data
revealed an annual heart attack rate of
151 per 100,000 people before the ban
and 101 per 100,000 afterward.

The new study and a litany of simi-

lar findings impress even those who
promoted smoking bans early on.
“Initially, when these ordinances were
passed, I don’t think anyone really
expected to see such a rapid cardio-
vascular effect,” says Pamela Ling, an
internist at the University of California,
San Francisco. “But I think the evidence
now — particularly linking smoke-free
policies and real medical outcomes —is
really quite strong.”

The new datareflect less smoke expo-
sure and probably also less smoking, she
says. “One of the arguments was that
smoke-free policies would restrict it in
the workplace but that people would
smoke more at home,” Ling says. “But
actually, studies suggest ... that people
don’t compensate.”

Hurthopes the emerging antismoking
ethic will now spread to cars, where, he
says, “the concentration of secondhand
smoke is just amazing.” @

Gene controls
aspirin benefit

Mutation makes colorectal
tumors vulnerable to drug

By Nathan Seppa

The mystery of why aspirin helps some
colorectal cancer patients but not oth-
ers may be partially solved. A new study
finds that the drug seems to extend
survival in patients whose tumors har-
bor a specific genetic mutation, while
patients lacking the mutation get no
survival advantage from regularly tak-
ing the pills.

The study, in the Oct. 25 New Eng-
land Journal of Medicine, may lead to
standardized testing of colorectal can-
cer patients for the mutation, in a gene
called PIK3CA, to see who would benefit
from aspirin use.

“We may be witnessing a game
changer,” says Boris Pasche, an oncologist

at the University of Alabama at Birming-
ham who wasn’t part of the study team. “I
wouldn’t be surprised to see labs begin-
ning to test for this mutation quickly.”
The study will need to be tested in a
larger, more rigorous clinical trial before a
PIK3CA testbecomespart
of treatment guidelines,
Pasche says. Roughly 15
to 20 percent of patients
with colorectal cancers
have the mutation.
Researchers analyzed
data from 964 colorectal
cancer patients, noting
patients” mutation sta-
tus and aspirin use after

“We may be
withessing a
game changer....
| wouldn’t be
surprised to see
labs beginning
to test for this
mutation quickly.”

the mutation who weren’t taking aspirin.

In 803 patients who didn’t have
the mutation, no survival advantage
emerged from taking aspirin.

The mutated form of PIK3CA may
cause the gene to stay switched on, over-
activating a biochemi-
cal pathway that plays a
role in cancer. But pre-
cisely how the mutation
does this, or how aspirin
involves itselfin the path-
way, remains unclear, says
study coauthor Andrew
Chan, a physician at Har-
vard Medical School and
Massachusetts General

BORIS PASCHE

being diagnosed with the

disease. Among those with the PIK3CA
mutation, taking the drug dramatically
increased survival over those not taking
it. Over more than a decade of follow-up,
only three of 66 patients, or 4.5 percent,
harboring the mutation who took aspirin
died of colorectal cancer causes, com-
pared with 26 of 95, or 27 percent, with

Hospital.

One possible explanation is COX-2, an
inflammatory compound implicated in
the same biological pathway as PIK3CA.
Aspirin inhibits COX-2. In 2009, Chan’s
team found that aspirin’s benefit was
strongest in patients whose tumors
made alot of COX-2. The new data, Chan
says, further suggest a connection. @)
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igh in Beijing’s sky, the August

sun glowsred by midafternoon,

a star struggling to illuminate

China’s crowded capital from
above the dust and pollution.

I’'m in the city along with 3,200
astronomers for the International
Astronomical Union’s two-week Gen-
eral Assembly meeting. It’s the first time
the TAU has convened the assembly in
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China, an important milestone for a
country attempting to reclaim its for-
mer astronomical significance.
Tradition and modernity squeeze
together here, like the cars that navi-
gate the congested streets. A recently
expanded subway system zips below
the remaining hutongs, narrow alley-
ways surrounded by stone houses that
once formed the nuclei of the city’s

neighborhoods. Chang’an Avenue’s 12
lanes slice through Beijing’s heart, right
in front of the Forbidden City’s sprawl-
ing maze of ornate palaces and colorful
temples bejeweled with the sacred sym-
bols of a bygone era.

Like Beijing, Chinese astronomy is
at once ultramodern and steeped in the
traditions of millennia. For thousands of
years, it developed independently from
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With new efforts

aimed at the stars,

China seeks to revive
. its astronomical | |

/ reputation
By Nadia Drake

the West, with astronomers watching the
shifting skies and inventing instruments
to chart the heavens and keep track of
time. But after many, many years, the
country’s intellectual prosperity came
to an end.

In1966, Mao Zedong’s regime plunged
China into its Cultural Revolution. The
decade-long period of turmoil sealed the
country’s people from the outside world,

incubating policies that would leave
lasting scars. Among the many casual-
ties were science and innovation —and
China is still struggling to recover from
the void in expertise left behind.

“At present, there is still a big gap
between Chinese astronomy and West-
ern advanced countries,” says Fang
Cheng, a solar astronomer at Nanjing
University, northwest of Shanghai. “We

have not many large facilities for the

astronomy observations.”
That’s changing, though. Driven by
historical, ideological and emotional

concerns for greatness, the same politi-
cal system that had hamstrung Chi-
nese science has been working for two
decades torevive it. Bolstered by a grow-
ing budget, Chinese astronomy is aim-
ing to unleash a torrent of discoveries in
the comingyears. World-class telescopes
and observatories are making their
debut within the country, at the Dome A
station in Antarctica and in space. China

is in a race to regain its place of promi-
nence in the pantheon of stargazers.

Journey to the past

Along Chang’an Avenue, just east of
Tiananmen Square, sit relics of China’s
astronomical past. Exit the Jianguomen
subway station, take a right and look
skyward.

Eight astronomical instruments, each
hundreds of years old, are poised like
sentinels atop an observing platform.
Though easy to miss amid the city’s
hustle-bustle, these bronze, sculpted
instruments mark the spot where an
observatory once flourished. For centu-
ries Beijing’s Ancient Observatory, com-
pleted in 1442 during the Ming Dynasty,
served as an epicenter for astronomers
mapping the stars.

But astronomy in China has much
deeper roots. As early as 2400 B.C,, Chi-
nese astronomers were charting the
heavens. A calendar made at that time
used the location of the star Antares
to mark the beginning of a year. Four
hundred years later, astronomers
timed solstices and equinoxes based on
Antares and three other stars, an effort
described in the Chinese Book of Docu-
ments’ Canon of Yao. Between 1523 B.C.
and the end of the Qing Dynasty, in A.D.
1911, Chinese astronomers recorded
more than 4,000 comets and more than
1,000 solar eclipses. Ancient records of
sunspots are still studied by modern
astronomers tracking the solar cycle,
says Fang, who also lectures on the his-
tory of Chinese astronomy.

Sky-gazers also recorded more than
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Various forms of comets
were depicted in China’s
Mawangdui Silk Texts,
compiled more than two
millennia ago. Ancient
Chinese astronomers
also mapped the stars
and documented
supernovas.

90 exploding stars in texts between
around 1700 B.C.and A.D.1600. The most
famous, perhaps, is a supernova that
occurred in 1054, creating what’s now
called the Crab Nebula. Several Chinese
observations of the 1054 supernova exist,
including a description in a history of the
Song Dynasty thatlocates the explosion:
“A guest star emerged several [inches]
south-east of Tianguan. After more than
ayear it gradually disappeared.”

The Chinese are very polite, Fang says.
“They called the exploding stars ‘guest
stars.””

In the 13th century, Guo Shoujing
invented a collection of sky-mapping
instruments, including the simplified
armilla—aversion of which can be found
at the Ancient Observatory. Later, Guo
used his instruments to precisely deter-
mine the length of a year at 365.2425
days. He then drew up a calendar that
served imperial courts for centuries,
until the Renaissance brought Jesuit
missionaries to China. “At that time,
China began to realize that we have to
learn much from the Western coun-
tries, including the astronomical field,”
Fang says.

Signs of Western influence still
linger at the Ancient Observatory,
where the Flemish Jesuit missionary
Ferdinand Verbiest served as director
in the 17th century. Verbiest designed
some of the instruments visible from the
subway station: A quadrant from 1673,
which can measure celestial altitudes,
is festooned with dragons. Nearby, an
altazimuth —used to determine celestial
angles — sits next to an armillary sphere
and a detailed celestial globe. And there
is a sextant, a larger and more ornate
version of the instruments sailors used
to navigate the seas.

In the early 20th century, Chinese
astronomy began building its modern
foundations. Early bricks were set with
the birth of the Chinese Astronomical
Society in 1922. Then, in 1934, China
founded the Purple Mountain Obser-
vatory, based in Nanjing. The next year,
China joined the International Astro-
nomical Union.

Soon after, though, astronomy in
China came to a violent halt. The defeat
of the Kuomintang in 1949 brought Mao
Zedong into power. In an attempt to
transform China from an agrarian soci-
etyinto an industrialized collective, Mao
instituted the Great Leap Forward. Food
production slowed, the economy stalled
and, by 1961, much of China was in ruins.
Needing to regain credibility and power,
Mao in 1966 ignited the Cultural Revolu-
tion, erasing much of China’s historical
record and isolating the country from
the rest of the world.

Threatened by new ideas, the govern-
ment dismantled the scientific establish-
ment, targeting intellectuals, educators
and scientists. Many were sent to work
on farms or in factories. Schools closed.
“At that time, the whole system was a
mess,” says political scientist Richard
Suttmeier, professor emeritus at the
University of Oregon in Eugene. When
the revolution officially ended in 1976,
a generation had been denied proper
education and scientific expertise had
been lost.

Burning bright

Hoping to repair the damage and become
an international leader in science and
technology, the Chinese government is
now investing heavily in astronomical
projects, within the country and interna-
tionally, as well as in science education.

“It’s a recent development,” says Cong
Cao, a sociologist at the University of
Nottingham in England who studies sci-
ence and technology in China. “It most
likely happened at the same time the
Chinese economy started to take off.”

In 2009, research and development
expenditures in China amounted to 580
billion Chinese yuan (about 150 billion
U.S. dollars, when adjusted for purchas-
ing power), according to an analysis by
the Organization for Economic Cooper-
ation and Development. That figure was
roughly 1.7 percent of the country’s gross
domestic product. By 2020, China hopes
to be spending 2.5 percent of its GDP on
research and development, which would
put it nearer the United States, where
R&D spending in 2009 amounted to 2.9
percent of GDP. (Both nations lag behind
Japan, which spent 3.4 percent of its GDP
on R&D in 2009.)

It’s hard to know how much of that
money is going toward basic research
in astronomy. Fang estimates that total

Blending old and new
China’s astronomical past is alive
at ancient observatories that served
as centers of learning and culture
for centuries. But the country is
now working hard to catch up with

a more modern global astronomy
community. Chinese scientists hope
new facilities will help their country
reclaim its astronomical renown.
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government funding for such research in
2012 is around 200 million yuan, up from
less than 20 million yuan a decade ago.

Vice president Xi Jinping, one of
the Communist Party’s highest rank-
ing officials, emphasized the country’s
commitment to astronomy at the IAU
meeting’s opening ceremony in Beijing.
“Astronomy;, as the science to explore the
universe, is one of the most important
and the most active scientific frontiers,”
said Xi, the presumptive next president
of China. “To explore this vast universe
is the common goal of all humankind;
astronomy in fast development is the
shared fortune of all humankind.”

Xi’s speech “was a clear indication
that Chinese leaders realize the impor-
tance of elevating the role of science in
education and economic development,”
says Robert Williams, an astronomer at
the Space Telescope Science Institute
in Baltimore and former president of
the TAU.

About 160 kilometers northeast of

Beijing Ancient Observatory

Built in the 15th century, this observatory
served as a station for astronomers to track
the movements of the heavens and assist
in sea navigation. Today, historical Chinese
instruments are on display here.

Purple Mountain Observatory
In operation since 1934, Purple Mountain is
China’s first modern astronomical observa-
tory. Located in Nanjing, it was the only mod-
ern observatory until 1962. Most of China’s
20th century efforts have their origins here.

Beijing is a tangible sign of Xi’s state-
ments — the Xinglong Observing Station,
which hosts China’s largest telescope.
The station belongs to the National
Astronomical Observatories of China
and is in the Yanshan Mountains, the
same range as the most tourist-soaked
sections of China’s Great Wall.

At 8 a.m. on a Saturday, I head for the
hills with a dozen or so astronomers.
Highways so gridlocked that drivers step
out of their cars for a leisurely cigarette
slowly transform into flower-lined roads
curving through villages and rounded,
limestone mountains that appear to
bubble up from the Earth.

Nearly three hours in, I spot the
observatory sparkling atop a distant
ridge. Domes protruding from the hills
resemble a line of bread crumbs leading
to Chinese astronomy’s most treasured
gem: A new, futuristic-looking telescope
known as LAMOST, short for Large Sky
Area Multi-Object Fiber Spectroscopic
Telescope. Also called the Guo Shoujing

Xinglong Station

This observatory is the site of the newly
installed Large Sky Area Multi-Object Fiber
Spectroscopic Telescope, LAMOST. Once it is
fully operational, the 4-meter optical scope
will survey millions of stars and galaxies.

FAST

In southwest China, the Five-Hundred-Meter
Aperture Spherical Telescope, or FAST, is now
under construction (model shown). When
complete, this radio scope will dwarf the cur-
rent largest, near Arecibo, Puerto Rico.

Sheshan Station
This observational site of the Shanghai
Astronomical Observatory currently hosts
a 25-meter radio telescope (shown). A
65-meter, fully steerable version is now
under construction.

Telescope, the instrument has two parts:
aclassically shaped dome and a detached
tunnel rising up from it at an angle.
A chance to scramble around inside
the telescope’s guts reveals the honey-
combed mirrors that bounce light back
and forth, and the knotted electronic
nerve center that processes incoming
photons.

Completed in October 2008, ata price
tag of 235 million yuan, the 4-meter tele-
scope is considered a National Major
Scientific Project. Now the largest opti-
cal telescope in China, it dethroned the
2.16-meter reflector that lives in the next
dome over.

For the last few years, scientists have
been troubleshooting LAMOST and
conducting pilot surveys. Once science
observations are under way, LAMOST
will point toward the star-splashed cen-
ter of the Milky Way, uncovering clues
to the galaxy’s structure and evolution.
Over an observing period of five years,
astronomers plan to study more than

Gaocheng Observatory

Designed by Guo Shoujing in the 13th cen-
tury, the Gaocheng Observatory has a long
stone path in front, designed to measure the
sun’s shadow. Gaocheng was built on a site
used for observing since around 300 B.C.

o
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Looking south china set up
an automated space observatory
at Antarctica’s Dome A in 2008
(shown is an astronomer on the
inspection team). A trio of tele-
scopes is expected to debut at
the site by 2015.

g

Antarctica

Dome A
SouthPole @ @

@ McMurdo
Station

10 million stars and millions of distant
galaxies.

LAMOST is just one prong in China’s
all-out astronomical assault.

Inthe south, researchers are installing
whatwill be the world’s largest radio tele-
scope. When complete, the dish — called
FAST for Five-Hundred-Meter Aperture
Spherical Radio Telescope — will be
almost 200 meters wider than the 305-
meter telescope near Arecibo, Puerto
Rico. Nestled into a depression in the
karstic terrain of Guizhou Province, and
coming in at a cost of about 700 million
yuan, FAST should see firstlight in 2016,
says astronomer and project chief sci-
entist Nan Rendong of China’s National
Astronomical Observatories.

Because of its extreme sensitivity, the
telescope’s impact on astronomy will be
enormous, Nan says. “Its unique contri-
butions to science may not yet be pre-
dictable.” Observation targets include
pulsars, interstellar molecules and dis-
tant, gassy galaxies. It might also listen for
signs of intelligent extraterrestrial life.

As China develops facilities across
the mainland, it is also expanding to the
Antarctic. Already, the country has a few
scopes on the icy ground at Dome A. At
4,000 meters elevation, the site is the
highest point on the continent’s plateau.
Clear, dry air and four months of win-
try darkness make Antarctica an ideal
observing site, says astronomer Lifan
Wang, director of the Chinese Center
for Antarctic Astronomy and a profes-
sor at Texas A&M University in College
Station. “To have an observatory in that

place, I'm thrilled,” Wang says. “It’s like
an outpost on a planet that’s not Earth.”
Debuting by 2015 will be the Antarc-
tic Survey Telescope, a trio of eyes that
will stare at the sky, waiting for stars to
explode, observing galactic nuclei and
looking for exoplanets. Wang has studied
supernovas for decades, and was a mem-
ber of one of the teams that in the 1990s
used them to determine that the expan-
sion of the universe is accelerating.
Atrial run had the first of three scopes
staring at the galactic center and the
Large Magellanic Cloud earlier this year.
The second eye will be installed next
year, and the third in 2014, Wang says.
Farther afield still will be the Hard
X-ray Modulation Telescope, China’s
first astronomy satellite. Tasked with
observing black holes, the Earth-orbit-
ing scope could launch as early as 2014,
Su Dinggiang, an astronomer and mem-
ber of the Chinese Academy of Sciences,
said at the TAU opening ceremony.
Additional orbiters are planned for the

In preparation for a
future space station,
China launched the test
module Tiangong-1 in
September of last year.

coming decade, including solar obser-
vatories and a dark matter probe. These
instruments will be joined by China’s
space station, set for completion in 2020.
Though expected to be smaller than the
International Space Station, China’s ver-
sion should be operational by the time
the ISS is retired into the Pacific Ocean.

In Chinese astronomy’s broad reach,
the solar system’s planets and other
residents could be the targets that are
missed, Williams says. A lunar lander is
tentatively on the schedule, but most of
the country’s off-planet endeavors are
aimed toward human spaceflight and
the new space station. In 2003, China
became the third country to indepen-
dently send people to space, and orbital
rendezvous are currently being demon-
strated with the test module Tiangong-1.

Still, Williams says, China has been
intelligent with its investments, paying
attention to different disciplines, join-
ing international collaborations and
creating training opportunities. “They
are putting much effort into developing
young scientists, which is really the key
to their future,” he says.

The human factor
To translate first-class facilities into
first-rate science, China will need to
overcome the policies that left a void
in its science community. “There’s no
doubt that something big is happening
in China with science and technology,”
Suttmeier says. “But the problems are
also enormous.”

As aresult of the Cultural Revolution,
China’s existing stable of astronomers is
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relatively young and inexperienced. And
the country’s educational system isn’t set
up to foster the kind of creative thinking
that leads to innovation. “In the process
of your education, you have been taught
to do whatever you're asked to do,” Cao
says. That means memorizing facts, pass-
ing tests and obeying your professor.

What’s more, many of China’s best
minds end up leaving the country to
work or study overseas. China is coming
up with ways to combat this brain drain,
which has seen at least a million of Chi-
na’s people seek foreign education since
1978. In 2008, the country established
the Thousand Talent program, designed
to attract 2,000 scholars back to China
over the next several years.

At the same time, China is trying to
become a magnet for scientists and
scholars from afar, which Suttmeier says
will be crucial for success. In 2011, the
government announced the Thousand
Foreign Experts project, which aims to
attract 1,000 foreign scientists to China
over the next decade. But one problem
with such schemes is the limited career
advancement opportunities for foreign-
ers in China. “As long as the Communist
Partyis running China, it’s hard to imag-
ine foreigners who are not party mem-
bers taking critical positions in research
institutions,” Suttmeier says.

While Chinese astronomers fre-
quently collaborate with scientists from
many nations, including Australia, the
United States and those in Europe, some
relationships can present challenges.

Currently, many U.S. government-
funded scientists aren’t allowed to par-
ticipate in one-on-one collaborations
with the Chinese. In 2011, Congressman
Frank Wolf inserted language into an
appropriationsbill prohibiting research-
ers at some agencies from working bilat-
erallywith the Chinese. When the White
House Office of Science and Technology
Policyignored the prohibition, Congress
cut its 2012 budget by 32 percent.

Asked about how the restriction is
affecting collaborations with Chinese
astronomers, officials at NASA declined
to comment, but did say that Public Law
112-55 prohibits NASA from engaging in

Ideological run-in

Political ideology and science clashed
throughout the life of Fang Lizhi, one of
China’s most famous astrophysicists.

Fang, born in 1936 to a working-
class family in Beijing, was initially
interested in physics. As one of the
most brilliant minds of his generation,
he studied at Beijing University and
became involved in an early attempt
to develop nuclear weapons in China. But by the late 1950s, he had fallen out
of favor with the rising Communist Party, because of an essay criticizing politi-
cal intervention in scientific discourse.

When the Cultural Revolution struck, Fang was one of many academics tar-
geted. He was sent to work in a coal mine in 1967. But he managed to hold
onto an astrophysics textbook and teach himself cosmology. After some time
in a brick factory, Fang returned to academia. In the early 1970s, he published
the first modern cosmological paper in China, about the Big Bang and a finite
universe. The Communist Party objected again. (Marxist philosophy espoused

an infinite universe.)

For almost two decades, an uneasy truce allowed Fang to stay in the coun-
try, though he was expelled from the Communist Party when his political activ-
ity helped spark student demonstrations. Following the Tiananmen Square
protests, Fang sought asylum in the West. He eventually settled in the United
States, where he would remain, studying astrophysics and cosmology at the
University of Arizona until his death earlier this year. —Nadia Drake

bilateral collaborations with China.

“They are so intimidated by this lan-
guage,” says Joan Johnson-Freese, who
studies the intersection of space policy
and national security at the U.S. Naval
War College in Newport, R.I. “Nobody
wants to test that. There is fear —and
I use that word, and you can quote me
on that— there is fear of being in aroom
with a Chinese researcher if you're from
NASA.”

So although China is laying a new
foundation with instruments and try-
ing to glue its bricks together with train-
ing programs, a lot of work remains. “I
don’t think in the near future we can play
a leading role in the world,” Fang says.
“Probably after many years, then we can
catch up.”

Still, efforts that require many years
elsewhere often happen quickly in
China. All but two of the Beijing subway’s
15 lines were built in the last decade.
The Great Hall of the People, built to
celebrate the country’s 1959 anniver-

sary, was erected in just 10 months. And
in preparation for the 2008 Olympics,
China constructed the enormous, ultra-
modern Terminal 3 at the Beijing air-
port, reportedly in four years.

Leaving China through that Olympic
terminal, I notice a replica of one of the
instruments in the courtyard at the Bei-
jing Ancient Observatory. Four green-
hued, spiky-spined and sharp-clawed
dragons work together to hold aloft a
gigantic sphere. The sphere’s skeleton
seems exposed, with giant bands of
metal curving around the empty space
at its heart. It is based on an armillary
sphere that dates back to 1439.

Here, set amid one of the busiest
gateways to the outside world, travel-
ers pause for pictures with a symbol of
China’s astronomical past. B

Explore more

B Learn more about the IAU General
Assembly meeting in Beijing:
www.astronomy2012.org
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Premature puberty
among girls poses
scientific puzzle

By Laura Beil

otex, the company that first
capitalized on the concept of
“feminine hygiene” more than
90 years ago, recently gained
newfound success after it began target-
ing an underserved market: girls who
start their periods before they start mid-
dle school. With hearts, swirls and spar-
kles, the U brand offers maxi pads and
tampons for —OMG! — girls as young as
8, promoted through a neon-hued web-
site with chatty girl-to-girl messages

and breezy videos. “When I had my
first period I was prepared,” reads one
testimonial. “It was the summer before
4th grade....”

Today it has become common for girls
to enter puberty before discovering Are
You There God? It’s Me, Margaret. Over
the second half of the 20th century,
the average age for girls to begin breast
development has dropped by a year or
more in the industrialized world. And
the age of first menstruation, generally
around 12, has advanced by a matter of
months. Hispanic and black girls may
be experiencing an age shift much more
pronounced.

The idea of an entire generation
maturing faster once had a strong cadre
of doubters. In fact, after one of the first

Breast development among girls gener-
ally begins between age 8 and 13. New
studies suggest it is not abnormal for
girls to go through puberty earlier.

studies to warn of earlier puberty in
American girls was published in 1997,
skeptics complained in the journal
Pediatrics that “many of us in the field
of pediatric endocrinology believe that
it is premature to conclude that the
normal age of puberty is occurring ear-
lier.” Today, more than 15 years later, a
majority of doctors appear to have come
around to the idea. Have a conversation
with a pediatric endocrinologist, and
it isn’t long before you hear the phrase
“new normal.”

“If you basically say that the onset
of puberty has a bell-shaped distribu-
tion, it seems to many of us the whole
curve is shifting to the left,” says Paul
Kaplowitz, chief of the division of endo-
crinology and diabetes at Children’s
National Medical Center in Washing-
ton, D.C. More girls, he says, are starting
puberty before age 8, putting them at
“thelower end of the new normal range.”

Researchers are now turning their
attention to what could be driving the
trend. Many scientists suspect that
younger puberty is a consequence of an
epidemic of childhood obesity, citing
studies that find development closely
tied to the accumulation of body fat. But
there are other possibilities, including
the presence of environmental chemi-
cals that can mimic the biological prop-
erties of estrogen, and psychological
and social stressors that might alter the
hormonal makeup of a young body.

These possibilities could also be
occurring simultaneously in ways that
are not understood. A study published
in September in the Journal of the
American Medical Association found
that children with high levels of a com-
mon environmental pollutant were
more likely to be obese. “Although I'm
convinced that obesity is part of the
story, I'm no longer convinced it’s the
whole story,” Kaplowitz says.

Scientists hope more research will help
explain why the puberty trend for boys
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isn’t as clear as it is for girls, though a
recent study in Pediatrics does suggest
that boys, too, may be maturing earlier.
The concern is not parental squeamish-
ness but the potential for future health
consequences. Children reaching puberty
too young, some data suggest, face a
higher risk of cancer, bone fractures and
other problems in adulthood. Doctors
also fear abody thatbelies true age, espe-
cially in girls, could put children at risk
for sexual abuse and other problems.

“The early maturing girl has greater
vulnerabilities and is more likely to be
involved in risky behaviors,” says Frank
Biro, director of adolescent medicine at
Cincinnati Children’s Hospital Medi-
cal Center. When a 9-year-old looks
12, “her peers and adults take the cues
from what she looks like. But she’s still
a9-year-old.”

Earlier than thought
Observations of sexually abused girls are
what helped launch the scientific study
of early puberty. In the 1980s, Marcia
Herman-Giddens was evaluating such
girls as a physician’s associate at Duke
University Medical Center. She began to
notice that patients as young as 5 were
coming to the doctor with breasts and
pubic hair. To Herman-Giddens, this
seemed awfully young, but the best refer-
ences she could find for comparison was a
British study conducted decades earlier.
To try to find out if the girls in her
office were somehow on an accelerated
time line, she began compiling informa-
tion, first publishing small investigations
and then looking at more than 17,000
girls seen at 225 pediatricians’ offices.
She reported the larger study in 1997 in

Pediatrics. Atthe time, Herman-Giddens
says, the generally accepted average age
for puberty onset was about 11. She and
colleagues found that, on average, black
girls were beginning to develop breasts
and pubic hair before age 9, and white
girls around age 10 and a half. Her ear-
lier studies had already hinted at racial
differences in the timing of puberty, she
says. “The thing that shocked us was the
girls were developing much earlier than
everyone thought.”

The report ignited pointed debates.
“There were a couple of groups of pedi-
atric endocrinologists who said, “We
can’t sign onto this,”” Biro says. One
of the criticisms was that, by draw-
ing data from doctors’ offices, the 1997
study might have overrepresented girls
brought in by concerned parents.

Soon after, Biro and colleagues gath-
ered data on a cross section of American
girls for a research project into possible
environmental contributors to the onset
of puberty. The new findings, published
in 2010 in Pediatrics, support the idea
that girls are developing breasts earlier,
with results that vary widely by race.

By age 7, Biro’s team found, breast
development was occurring in about 10
percent of white girls, 23 percent of black
girls and 15 percent of Hispanic girls. By
age 8, the numbers rose to about 18 per-
cent of white girls, 43 percent of black
girls and 31 percent of Hispanic girls. All
of these proportions were greater than
those found in older studies, including
Herman-Giddens’ research.

“Clearly what we consider normal
today, 20 or 30 years ago would have
been considered precocious puberty,”
Biro says, using the medical term for

extremely young puberty. Other studies
have also been consistent with the idea
that puberty is occurring earlier, includ-
ing a 2009 study from Danish research-
ers that put breast development about a
year earlier among girls studied in 2006
compared with girls studied in 1991, and
put the age of first menstruation more
than three months earlier.

The diet debate
Childhood obesity tops the list of sus-
pects that might account for this change.
The percentage of American children
who are obese has tripled over the last 30
years, now at about one-fifth of children
and adolescents. The timing of the obe-
sity epidemic roughly corresponds with
the apparent drop in age of puberty.
There’s a certain evolutionary logic to
atie between body fat and reproduction,
says Kaplowitz. “If there’s a decrease in
food supply and your body fat stores
decrease, it would not be an optimal time
for your body to support a pregnancy,”
he says. But once a girl’s body contains
enough fat for the energy demands of
reproduction, hormonal signals start
clearing the way for sexual maturation.
As early as the 1960s, researchers
noted that sexual maturation in rats cor-
related more closely with body size than
age. More recently, studies in people find
a similar connection. In 2007, a study in
Pediatrics reported that, among other
findings, a girl’s weight as early as age 3
could predict her odds of going through
puberty before her peers. Later research
follows the same pattern. Last yearin the
journal Fertility and Sterility, scientists
reported on a group of more than 3,000
girls born in Denmark in the 1980s. The

Growing up

Puberty is a multiyear 8 9 10 11

Age in years
12 13 14 15 16 17 9 10

Age in years
11 12 13 14 15 16 17 18

process that has no
clearly defined beginning
or endpoint, making it
difficult for researchers
to study. While a girl’s
age at her first period is
a clear measure, other
steps in the develop-
ment of young bodies
are more gradual.

Girls

Budding breasts
Growth of pubic hair
Growth spurt

First period (menarche)

Growth of underarm hair
Change in body shape

Adult breast size

Boys

Growth of scrotum and testes
Change in voice
Lengthening of penis
Growth of pubic hair
Growth spurt
Change in body shape

Growth of underarm, facial hair
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teamrecorded the girls’ ages when men-
struation began, and determined body
mass index (a measurement of weight
in relation to height). For every point
increase in body mass index, based on
weight and height reports from mom,
the age of first menstruation dropped
by about a month.

Scientists cannot conduct direct
experiments testing overeating’s
effects on puberty, and it is hard to sort
out other contributors such as genet-
ics, environment and activity levels.
But researchers from the University of
Wisconsin-Madison recently measured
how eating more affects the timing of
puberty in monkeys. In April, the sci-
entists published a study of four female
juvenile monkeys raised in the same
extended family colony and randomly
assigned to have snacks every morning
and afternoon. The treats increased the
monkeys’ calorie intake by about 30 per-
cent compared with four monkeys on a
regular diet. Everything else between
the two groups of monkeys, including
living conditions and activity levels,
remained almost identical.

Less than a year later, all of the mon-
keys with extra food had begun men-
struating, but none of their cage mates
had, the scientists reported in Endo-
crinology. The monkeys eating more
also experienced puberty earlier than
previous generations of the colony.
“We were surprised,” said physiologist
Ei Terasawa, who led the research. “The
only change was the diet.”

At issue is probably not weight gain
alone but fat, researchers say. One of
the main biological conduits between
obesity and puberty — for girls, at
least — occurs through the hormone
leptin, released by fat tissue to notify
the brain about the body’s energy stores.
Research has found that leptin levels
rise before puberty. Other clues point to
leptin, too: Mice born with an inability
to produce leptin, in addition to becom-
ing obese, do not go through puberty.
Neither do people who are born with
genetic abnormalities that interfere
with leptin production.

In boys, the onset of puberty is more
gradual and thus harder to measure
than it is in girls. But if obesity is a big
contributor to the trend, boys might be
less affected. The role of body fat and
related hormonal cues are probably less
important, or more complex, in male
development.

Even among girls, the endocrinol-
ogy is far more complicated than leptin
alone —itis not the only puberty-related
hormone affected by obesity. The female
hormone estrogen, too, is key for breast
development. Although fat tissue can
also produce estrogen, when it comes to
triggering puberty, “the role of estrogen
is more controversial,” Biro says.

Pollution and puberty

Nonetheless, estrogen is central to
another early puberty hypothesis.
That is, whether the estrogen-like
qualities of some chemicals, including

Timing shifts Data comparing two groups of European girls suggest that the age of onset
of breast development has advanced since the early 1990s (left). A trend in age at first period
also emerged in the study, but was less pronounced (right). Changes in levels of reproductive
hormones and in body mass index did not account for the findings.
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environmental pollutants, are to blame.
It’s known that many substances used in
plastics, pesticides, detergents and other
products can mimic the effect of estro-
geninanimals, sometimes dramatically.
Exposure to these compounds can even
cause male reptile and bird hatchlings to
become feminized.

Studies have pretty consistently
found that the timing shift in breast
development appears to be greater than
in menstruation, Finnish and Danish
researchers wrote in 2010 in Molecu-
lar and Cellular Endocrinology. Since
breast tissue is more sensitive to estro-
gen than is menstruation, “the reason
for the development of glandular breast
tissue at much younger ages over a short
period of time must be of environmental
origin,” wrote scientists from Turku and
Copenhagen.

Among the list of suspected culprits
are polychlorinated biphenyls (once used
in electrical transformers and capaci-
tors), polybrominated biphenyls (found
in some flame retardant materials),
phthalates (added to plastics, and even
beauty products) and dioxins (a common
industry by-product). Among more than
a dozen human epidemiological studies
reviewed by the researchers, the results
were mixed. While some found that expo-
sure to pollutants sped up puberty, oth-
ers found a delay in puberty or no effect.

A study in November in Environmen-
tal Health Perspectives shows the diffi-
culty of studying any one environmental
exposure. Researchers from the U.S.
Centers for Disease Control and Preven-
tion in Atlanta examined urine samples
from girls ages 12 to 16, looking for an
association between avariety of environ-
mental chemicals and the reported age
at which menstruation began. The team
found an effect for 2,5-dichlorophenol,
the breakdown product of an ingredient
commonly used in mothballs and toilet
deodorizers. But other chemicals exam-
ined did not appear to have an effect.

A grab bag of results isn’t surprising,
said chemist Mary Wolff, who heads the
Center for Children’s Environmental
Health and Disease Prevention Research
at Mount Sinai School of Medicine in
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New York City. Some studies aren’t valid
because they measure chemical exposure
through blood samples, she says, when
its presence can be detected only in
urine. A study may measure only a few
chemicals individually, when in fact an
effect mayrequire a certain combination.
Or the effect maybe real but drowned out
in study results by the greater influence
of body fat and genetics.

Wolffis hoping that a study under way
now will help eliminate many of these
uncertainties. The U.S. government-
funded project is following more than
1,200 girls ages 6 to 8 recruited before
puberty. As they grow older and sexually
mature, the girls’ environmental expo-
sures are being monitored. “There will be
some papers in the next year,” she says.
“I think they will be very informative.”

Another complicating factor may
take years to work out. There could
be a yet-unknown window of expo-
sure that makes a difference; perhaps,
for example, an exposure has an effect
earlyin life, but not as the time of natural
puberty approaches.

“What concerns me is that most
studies are looking at exposures at the
time of puberty,” Wolff said. “With all
environmental exposures, you have to
measure at a time that fits with the win-
dow of action. I'm beginning to suspect
itis earlyin life.”

Stress test

A third area of investigation into early
puberty is trying to determine the
influence of a girl’s physical, social and
emotional surroundings. A wide body
of research supports the idea that an
undercurrent of stress in early life affects
timing of puberty, probably by activating
hormonal responses to danger, says psy-
chologist Julianna Deardorff of the Uni-
versity of California, Berkeley’s School
of Public Health. Still, when Deardorff
began researching stress and puberty
more than adecade ago, she says, “I came
at it very skeptically.”

Experiments since then have changed
her mind. Among them: Last year,
in Development and Psychopathology,
she and her colleagues reported that

Placing puberty blame
Scientists now agree that the age of onset of puberty is shifting, at least
among girls. But the culprit behind that shift is not yet known. Recent studies
point to a number of possible contributors that could be acting on their own,
together or with unexplored factors to explain the trend.

» Yl
Obesity Studies in ani-
mals and humans suggest
that puberty onset is tied
to weight. The connection
makes some physiological
sense: Excess fat signals
plentiful times, and thus a
body capable of supporting
reproduction. But studies

Pollutants Flame retardant
materials, chemicals in old
transformers, components
of plastics and industry
by-products are suspects

in the puberty timing shift.
But epidemiological stud-
ies have offered mixed
results. The role of these

8

Stress Recent work
suggests that children who
have poor relationships
with parents are more
likely to go through puberty
earlier, but only if they also
have a high biological sen-
sitivity to stress. Another
study, which controlled for

that remove compounding
factors are hard to conduct
and have not been con-

clusive. exposure.

children who showed a high sensitivity
to their circumstances (as measured by
biological reactions to stress) were more
likely to undergo puberty earlier if they
also had poor relationships with their
parents. Also last year, in the Journal
of Adolescent Health, Deardorff and her
colleagues published a study linking the
absence of a father to earlier puberty.
The researchers, who followed girls for
two years beginning before puberty,
reported that the finding held even after
they accounted for household income
and weight.

Previous studies had suggested that
the stress of being raised in a single-
parent household might lead to early
puberty, but many had failed to account
for the influence of obesity, income,
ethnicity and other possible factors.

While the influences of stress and liv-
ing conditions are still under investiga-
tion, it is not far-fetched to think that
the body would respond to its surround-
ings, Deardorff says. Recent studies are
helping scientists understand much
more about how experience can change
which genes get turned on or off in any
particular circumstance. When life

pollutants may depend
on the population being
studied and the timing of

household income and
body weight, links absence
of a father to premature
puberty.

begins without excess anxiety, she says,
“the signal is, this is a safe world and I
can delay reproduction.”

Questions about early puberty would
be easier to answer if sexual develop-
ment itself were better understood, says
Patrick Chappell, who researches the
molecular and cellular biology of sexual
development at Oregon State Univer-
sity in Corvallis. Puberty occurs when a
young body reaches some precise combi-
nation of genetic programming, metab-
olism and environmental stimuli, all of
which correspond to a biological calen-
dar set over the course of human evo-
lution. The hormones involved in this
transition have been well studied, but
how exactly they are awakened is still
unknown, he says.

“What influences the timing of
puberty?” Chappell says. “In order to
know that, you have to know why it hap-
pens in the first place, and we don’t.” ®

Explore more

B F.M. Biro, L.C. Greenspan and
M.P. Galvez. “Puberty in girls of the
21st century.” Journal of Pediatric and
Adolescent Gynecology. October 2012.
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How Ancient Europeans

Saw the World

Peter S. Wells

Human vision is a curious sense, pro-
viding the brain with information about
the external world, but not interpret-
ing it. Vision provides only raw data;
the brain’s innate Photoshop software
constructs a visual reality that depends
on how the brain has learned to com-
prehend what it sees. In other words,
thinking and seeing are not sepa-

rate. So when Wells writes about how
ancient Europeans “saw the world,”

he means that both literally and figu-
ratively—how they saw the world, and
how they thought about it, as reflected
in the objects they made.

Wells focuses on temperate Europe
(north of the Mediterranean) from
about 2000 B.C. to Rome’s conquest
of those areas (roughly 50 B.C. to A.D.
50). Historical knowledge about those
ancient Europeans is based mostly
on Roman sources. Consequently,
Wells contends, much of that history
is misleading. He relies on archaeologi-
cal evidence to reconstruct the visual

world of early Europeans, emphasizing
their most salient surviving objects —
pottery, fibulae (clothing pins, like
brooches), swords and scabbards.
Until about 500 B.C,, styles of such
objects reflected their connection to the
natural environment, and designs and
decorations on them expressed individ-
uality. But as Europeans became more
aware of the rest of
{-'f! i, the world and their

= place in it, object
Pt
5 e

designs reflected
concern with the
social environment
and a sense that indi-
viduals belonged to
a community. About
three centuries later came a second
design revolution, influenced by the
constraints of mass production as com-
merce developed with distant lands.
With painstaking detail, Wells docu-
ments how objects tell the early Euro-
pean story, making a compelling case
that historians ought to rethink the
standard views. — Tom Siegfried
Princeton Univ., 2012, 285 p., $35

The Wisdom of Psychopaths: What
Saints, Spies, and Serial Killers
Can Teach Us About Success
Kevin Dutton
“My father was a psychopath,” Dutton
admits in his introduction. Never vio-
lent, Dutton’s dad was charming, ruth-
less and fearless. He wasn’t Hannibal
Lecter, just avery good salesman.

Dutton, a research psychologist,
believes that his father’s case is not
unique. Recent stud-
ies are blurring the
lines between the
psychopath and the
average person. The
disorder, it turns out,
is more of a spec-
trum than an all-or-
nothing state, and
not all psychopaths are criminals.

In fact, Dutton argues, some of
the traits that make the Ted Bundys
of the world horrifying— charisma,

LEVIN DUTTOMN

emotional detachment and the ability
to focus under pressure—could give
top neurosurgeons their edge, or bomb
disposal personnel their steady hands
and steely nerves. The most success-
ful politicians, CEOs, soldiers and even
journalists seem to benefit from a little
psychopathic edge.

To support this idea, Dutton digs
into research about what the psycho-
pathic brain does—or doesn’t do
—when confronted with mental tests
and moral conundrums. He interviews
psychopaths, both in psychiatric hos-
pitals and in white-collar jobs, and the
neurologists who study them.

Dutton deftly navigates through
some disturbing subject matter, but his
message is ultimately upbeat: Scien-
tists may be able to learn a lot from the
darker side of human nature.

— Allison Bohac
Scientific American/Farrar, Straus and
Giroux, 2012, 261 p., $26

I, Lobster

Nancy Frazier

More than just a tasty
meal—though this
book does include
recipes—the lobster
is a star in history, art
and science. Univ. of New Hampshire,
2012, 254 p., $24.95

Living Color

Nina G. Jablonski

An anthropologist
examines the evolution
of human skin pigmen-
tation, its relation to
health and the role of
skin color in social history. Univ. of
California, 2012, 260 p., $29.95

On a Farther Shore
William Souder

Fifty years after the
publication of Silent
Spring, a biographer
creates a sensitive
portrait of Rachel
Carson’s life and research. Crown
Publishers, 2012, 496 p., $30

Vw0 Pt bhed Sekiy

Measurement

Paul Lockhart

A mathematician
untangles the basic
concepts of symmetry,
shapes and measure-
ments in a reader-
friendly way. Harvard Univ., 2012,
407 p., $29.95

Measurement

BAVL LOCENART

The Stardust
Revolution

Jacob Berkowitz

The author describes
efforts by astrobiolo-
gists to put the origins
of life into a cosmic
context in this comprehensive history
of “stardust science.” Prometheus,
2012, 376 p., $27

How to Order To order these books or others,
visit www.sciencenews.org/bookshelf. A click on
a book’s title will transfer you to Amazon.com.
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To spot a planet

“Planetary peekaboo” (SN: 9/22/12,

P. 26) says that to hunt for faraway
planets, the Kepler spacecraft “watches
for blinks occurring when a planet dims
a star’s light by passing in front of it.”
For a star to dim when a planet moves
in front of it requires us to be in the
same plane as the orbits of the remote
planets. Evidently it’s expected that
this is commonly true. Why is that?
Bryan Mumford, Santa Barbara, Calif.

That’s correct: To see a planet passing
between Earth and its star, the system
and Earth need to be aligned just right.
Astronomers don’t expect this to be
common. On the contrary, they’ve calcu-
lated that only about 1 percent of planets
in an Earthlike orbit would be aligned
to produce a transit. So, in general,
spacecraft like Kepler can detect only

a fraction of the planets that may be out
there. Imagine how many more there
could be. —Nadia Drake

Time to tweet

Iread the Twitterverse article (“Social
media sway,” SN: 10/20/12, p. 22) with
somewhat mixed feelings. While I am
in no hurry to be connected, I recog-
nize in the social media revolution a
larger communication revolution that
is maturing at a serendipitous time
indeed. We can take it as given that
global warming will wreak havoc with
agriculture as we know it, which in
terms of industry, markets and politics
will really put the squeeze on our
species globally. We are going to need
the best possible means of discussing
problems related to the survival of
life on this planet in the course of the
coming century.

Ron Elbert, Somerville, Mass.

Although you acknowledge that
misinformation has played a role in
many elections in this nation and has
impacted political allegiances through-
out history, the article implies that

technology changes its significance. Our
founding fathers said that an ignorant
electorate will destroy our republican-
type democracy. What I seeisnota
danger from technologic information
dissemination, but the danger of indif-
ference to facts or knowledge. Politics
is about power, and power only. Every-
one wants to be on the winning side.
Carolyn Lawson, online comment

Studying suicide

Perhaps the key to preventing abuse-
related suicide (“Suicidal threads,”
SN: 11/3/12, p. 20) lies in studying the
experience of resilient, happy adults
who have overcome a traumatic child-
hood. Why not start by interviewing
any well-adjusted siblings who shared
the victims’ childhood environment?
Barbara Fenner, via e-mail

Send communications to: Editor, Science News,
1719 N Street, NW, Washington, D.C. 20036 or
editors@sciencenews.org. Letters subject to editing.
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Building robots that slither

Howie Choset is a roboticist, but his team’s creations bear little resemblance to
C-3PO or R2-D2. Instead, Choset finds inspiration in nature — specifically, snakes.

“Alot of people have this notion that robots are modeled after people,” says
Choset, of Carnegie Mellon University in Pittsburgh. But the animal kingdom is
full of organisms that use different types of locomotion, he says.

The snake robots in Choset’s laboratory can slither, roll, swim and climb
straight up. These slender machines, usually built from a series of metal pieces
containing motors and electronics, can also squeeze into tight spaces.

Choset (below) enjoyed motorizing toys as a kid, and in high school he built
arobot that could maneuver around obstacles. He first encountered snakelike
robots in his graduate adviser’s lab at Caltech and realized that the machines
could navigate a greater range of environments than typical robots, such as small
openings, uneven surfaces and poles. “If you have to cross a field, swim a moat,
burrow through a little hole in a fence and climb a pole,
there’s no other robot that can do all those things,” says
Choset. He now has his own menagerie of serpentine bots,
with the latest red, white and blue version (above right)
dubbed “Uncle Sam.” His team wrestles with challenges
such as developing algorithms to control the robots’ many
independent joints and figuring out the right gaits to over-
come specific obstacles. To ascend a pole, for instance, the
robot must twist into a helix and roll upward.

Choset hopes that snakebots could one day help rescue workers find victims in
collapsed buildings after an earthquake or terrorist attack. Over the last couple of
years, he has run tests of his team’s robots in rubble at a rescue-worker training
site in Texas called Disaster City. And last year, Choset visited Egypt to explore the
possibility of sending snake robots into archaeological sites to search for artifacts.

His lab has also made a snakebot that may enable less invasive heart surgery.
Instead of opening a patient’s chest, a surgeon could guide the robot to the heart
through a small hole, then thread a surgical tool through the robot. — Roberta Kwok

go to www.sciencenews.org/snakebot

Howie Choset is bullng #ne

generation of snakelike robots
that can climb trees and perform
other serpentine feats

*

How snakebots groove

A snakelike form gives robots versatility
in how they move. Choset and his team
have designed snakebots that mimic a
variety of styles of motion seen in nature.

m Crawl A snakebot inches across flat
surfaces by moving its body up and
down in a wavelike pattern.

B Squeeze To fit through tight spaces,
such as a pipe, snakebots twist and
spiral forward like a corkscrew.

m Climb A snakebot can wrap its body
around a tree trunk,or any vertical
pole, and roll itself up and down.

m Swim A buoyant snakebot can slither
across a body of water like a real
snake does, provided it’'s wearing
protective waterproof skin.
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Could String Theory Be the
“Theory of Everything”?

One of the most exciting scientific adventures of all time is the search
for the ultimate nature of physical reality. The latest advance in

this epic quest is string theory—known as superstring or M-theory
in its most recent versions. Based on the concept that all matter

is composed of inconceivably tiny filaments of vibrating energy,
superstring theory has potentially staggering implications for our
understanding of the universe.
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Theory at the University of Maryland at College Park. Throughout
these 24 lectures, he explains the concepts of superstring theory

and mathematical ideas like hidden dimensions, dark matter, and
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the illustrative power of graphics and animations to enhance your
understanding and take you to the heart of these cutting-edge ideas.

Offer expires 01/30/13
1-800-832-2412

WWW.THEGREATCOURSES.COM/8SN

Superstring Theory:
The DNA of Reality

Taught by Professor S. James Gates Jr.
UNIVERSITY OF MARYLAND AT COLLEGE PARK

LECTURE TITLES

The Macro/Micro/Mathematical Connection
Who Is Afraid of Music?
Apropos Einstein's Perfect Brainstorm Year
Honey, | Shrunk to the Quantum World—Part |
Honey, | Shrunk to the
Quantum World—Part II
6. Dr.Hawking's Dilemma
7. I'd Like to See a Cosmos Sing
in Perfect Harmony
8. Einstein's Hypotenuse and Strings—Part |
9. Einstein's Hypotenuse and Strings—Part I
10. Tying Up the Tachyon Monster
with Spinning Strings
11. The Invasion of the Anti-Commuting Numbers
12. It's a Bird—A Plane—No, It's Superstring!
13. Gauge Theory—A Brief Return
to the Real World
14. Princeton String Quartet Concerti—Part |
15. Princeton String Quartet Concerti—Part Il
16. Extra Dimensions—Ether-like or Quark-like?
17. The Fundamental Forces Strung Out
18. Do-See-Do and Swing Your
Superpartner—Part |
19. Do-See-Do and Swing Your
Superpartner—Part Il
20. A Superpartner for Dr. Einstein's Graviton
21. Can 4D Forces (without Gravity) Love Strings?
22. If You Knew SUSY
23. Can | Have that Extra Dimension
in the Window?
24.|s String Theory the Theory of Our Universe?

GIFNERENIES

Superstring Theory: The DNA of Reality

Course no. 1284 | 24 lectures (30 minutes/lecture)

" SAVE $185

DVD $25495 NOW $69.95

+$10 Shipping & Handling
Priority Code: 65486

Designed to meet the demand for lifelong
learning, The Great Courses is a highly
popular series of audio and video lectures led
by top professors and experts. Each of our
more than 400 courses is an intellectually
engaging experience that will change how
you think about the world. Since 1990,

over 10 million courses have been sold.


http://www.thegreatcourses.com/8sn

Time travel at the speed of a 1935 Speedster?

The 1930s brought unprecedented inno-
vation in machine-age technology and
materials. Industrial designers from the
auto industry translated the principles of
aerodynamics and streamlining into
everyday objects like radios and toasters.
It was also a decade when an unequaled
variety of watch cases and movements
came into being. In lieu of hands to tell
time, one such complication, called a
jumping mechanism, utilized numerals
on a disc viewed through a window.
With its striking resemblance to the
dashboard gauges and radio dials of the
decade, the jump hour watch was indeed
“in tune” with the times!

The Stauer 1930s Dashtronic deftly blends
the modern functionality of a 21-jewel
automatic movement and 3-ATM water
resistance with the distinctive, retro look
of a jumping display (not an actual

True to Machine Art esthetics, the sleek
brushed stainless steel case is clear on the
back, allowing a peek at the inner workings.

jumping complication). The stainless
steel 1 1/2" case is complemented with a
black alligator-embossed leather band.
The band is 9 1/2" long and will fit a
7-8 1/2" diameter wrist.

Try the Stauer 1930s Dashtronic Watch for
30 days and if you are not receiving
compliments, please return the watch for

a full refund of the purchase price. If you
have an appreciation for classic design
with precision accuracy, the 1930s
Dashtronic Watch is built for you. This
watch is a limited edition, so please act
quickly. Our last two limited edition
watches are totally sold out!

Not Available in Stores

Stauer 1930s Dashtronic Watch $99 +S&H or
3 easy credit card payments of $33 +S&H
Call now to take advantage of this limited offer.

1-800-859-1602

Promotional Code DRW835-03

Please mention this code when you call.

14101 Southcross Drive W.,
St AU QL@ Dep DRWs35.05
Burnsville, Minnesota 55337

www.stauer.com



http://www.stauer.com
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