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This Necklace is NOT for Sale...
...It’s yours for FREE

No kidding. Only Stauer can give you 200 carats of genuine
amethyst for NOTHING.

ou may think you understood the concept of “priceless” jewelry. For years, “priceless”

meant “astronomically expensive.” Owning “priceless” treasures was a rare privilege
reserved for celebrities, billionaires, and royalty. The best most of us could do was dream.
Until now...

Stauer smashes the luxury status quo with the release of our FREE* 200-Carat Lusso
Amethyst Necklace. That's right, we said FREE... as in “priceless.” No charge.* ZERO
dollars.* Call now and we'll send you this impressive helping of genuine amethyst
(independently appraised at $295) for FREE. We cut the price 100% and you

pay only $19.95, our charge for shipping, processing and insurance. There \

are no tricks or gimmicks. You aren’t obligated to spend another dime
or dollar with us... although we make it VERY hard to resist.

Why give away jewelry? We want your attention. Once

you get a closer look at our rare gemstone treasures and
vintage-inspired watches, and once you discover the guilt-
free fun of getting “Luxury for Less,” we're betting that
you'll fall in love with Stauer. If not? Keep your FREE
Lusso Amethyst Necklace anyway. No hard feelings.

A collection of purple perfection. Your Lusso
Amethyst Necklace is a 200-carat symphony of
smooth purple genuine gemstones. Each gemstone’s
shape and translucence ignites the velvety, violet
hues. The polished amethysts are hand-set on dou-
ble-knotted jeweler’s thread, and the stunning 18"
necklace (with 2" extender) secures with a gold- \
finished lobster clasp. Once you wear it, you'll see that ;
it hangs with the same weight and elegance as similar
strands that sell for hundreds more.

One more surprise... If we had our way, we’'d send your
Lusso Amethyst Necklace with no shipping charge.
Unfortunately, the rising cost of gas and freight makes that
impossible. But, to sweeten the deal, we'll include a $20
Stauer Gift Coupon with your FREE necklace.
Amethyst is one of the world’s most coveted gemstones
and our supply is extremely limited. An offer this good
will not last very long. Call to reserve your FREE Lusso

Amethyst Necklace today and treat yourself (or someone you

love) to a brilliant new definition of priceless luxury!

Lusso Amethyst Necklace (200 ctw) $199**
Your Cost With Offer Code— FREE"

*pay only shipping & processing of $19.95.
You must use the offer code below to receive this
special free necklace.

1-800-859-1680 :E=9

OECI‘ Code LANI 86-0 1 Rating of A+

Please mention this code when you call.

St ® 14101 Southcross Drive W., Dept. LAN186-01,
Auer Burnsville, Minnesota 55337 www.stauer.com
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200 ctw of genuine amethyst ® Gold-finished spacers ® 18"+2" length necklace

* This offer is valid in the United States (and Puerto Rico) except in TX, FL, CO, OK, RI, NH,
WYV, OR, SC, VA and ID. These state residents will be charged one cent ($.01) + shipping &
processing for the item. Void where prohibited or restricted by law. Offer subject to state and
local regulations. Not valid with any other offers and only while supplies last. This offer is
limited to one item per shipping address. ** Free is only for customers who use the offer code
versus the original Stauer.com price. T For more information concerning the appraisal, visit
hitp://www.stauer.com/appraisedvalues.asp.
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18 Shadow Planet
COVER STORY Two outlier dwarf planets and
unusual clustering in the orbits of distant bodies
have researchersrevisitingamore than 100-year-
old question: Isan unseen planet roaming the solar
system? By Christopher Crockett

Extreme Teams

It's going to take a different kind of mental approach
to travel to Mars and back: less individuality, more
collaboration and adaptability. Astronauts are being
tested to prepare for such a mission. By Bruce Bower
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A Stegosaurus tail spike
landed afatalblowona
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Mass die-offs, and the
scientists who study
them, hit prime time.

FEEDBACK

SCIENCE VISUALIZED
Aglimpse of aplanet-
forming disk being swept
out by developing worlds.

COVER If Planet X
exists, it may be hiding
anywhere from 250

to 1,000 times as far
from the sun as Earthis.
Nicolle Rager Fuller
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EDITOR'SNOTE

A still mysterious solar system

When I was a teen, I liked to stay up
way too late with my nose in an Agatha
Christie novel, reading compulsively to
the end to see if T had guessed the culprit
correctly. It wasn’t obvious that a love
of mysteries translates into a love of sci-
ence, but maybe it should have been.
When Christopher Crockett suggested
his Planet X story, appearing on Page 18,
it was the aura of mystery that hooked me. First, there is the
surprise that parts of our own solar system remain opaque,
even as we find planets around distant stars and see the cos-
mic radiation from the universe’s first light. How could our
blind spot be so large? Second, there is a real mystery here:
Scientists don’t understand what caused the strange, loopy
orbits of two dwarf planets beyond the Kuiper belt. In the
past, attempts to explain orbital anomalies led to the discov-
eries of Neptune and Pluto. (As Tom Siegfried mentioned in
his Context blog earlier this year, however, similar attempts
to explain an anomaly in Mercury’s orbit required not a new
astronomical body but a new theory: general relativity.)

Whether or not a Planet X exists, the puzzle, like a good mys-
tery, delights the mind. But better than any novel, the puzzle’s
solution has the potential to reveal something new and unex-
pected about our solar system. To borrow language from an
SN reader commenting on Siegfried’s blog, the appeal is that
“tomorrow they could discover something that changes every-
thing.” Eight planets or nine. Newtonian physics or Einstein’s
general relativity. What’s known or what we can only guess at.

To add to the “what’s known” column in this issue: On
Page 6, read about an Asian species of chytrid fungus that has
spread to Europe via the trade in live animals. If it jumps the
Atlantic, it could devastate North American salamanders,
scientists now say. And on Page 12, news of a more ancient
pond-hopping: Hidden in the genes of modern-day Rapa Nui
islanders is evidence that their ancestors sailed to the Amer-
icas and returned to Easter Island more than 500 years ago.

In science, the mysteries tend to be open-ended. Getting the
right answer can be satisfying. But more often what you get is
more questions. What’s known appears heavily outweighed by
what’s still unknown, with the distinct possibility that it could
change everything. — Eva Emerson, Editor in Chief
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NOTEBOOK

Excerpt from the
November 28, 1964,
issue of Science
News Letter

50 YEARS AGO

New space
goal —Mars

The Space Sciences Board
has recommended that the
United States make Mars,
not the moon, its main con-
cern in space. But this is
not an admission that the
Russians have all but won
the race to the moon.... The
board’s report ... is merely
a “refocusing” of its ear-
lier position.... The board
suggested that unmanned
flights to planets be under-
taken between 1971 and
1985, followed as soon as
possible by manned flights.

UPDATE: With 15 success-
ful unmanned visits from the
United States since Mariner
4 launched in 1964, Mars
remains a central focus for
NASA. In September, two
more probes arrived at the
Red Planet, including the first
from India. The probes joined
five other active missions.
Unmanned probes have now
visited every planet in the
solar system plus several
asteroids and comets; three of
those spacecraft aim to study
interstellar space. However,
human interplanetary travel
hasn’t happened.
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IT'S ALIVE

When sweet
little bees
go towar

Tiny Tetragonula bees don'’t sting but
have strong jaws. The bees fight by biting
a combatant and not letting go.

INTRODUCING

A charming subatomic particle

The discovery of a particle about three times as hefty as a proton may lead to insights
into the force that holds the nucleus of an atom together.

The dauntingly named D*, (2860)" is a never-before-seen particle observed by
the LHCb detector at the Large Hadron Collider, the world’s most powerful particle

Sensorsinside the
LHCb detector
helped researchers
discover a sub-
atomic particle.

accelerator, near Geneva. Like pro-
tons and neutrons, D*g, (2860)~
is made up of fundamental units of
matter called quarks. But the new
particle’s two quark components — a
strange quark and the antimatter
partner of a charm quark — are
heavier than those in most other par-
ticles, making the particle an ideal
target for studying the nuclear strong
force that binds the two quarks.
Despite its incredible strength com-
pared with the universe’s three other
forces (weak, electromagnetic and
gravity), the strong force is difficult to
study because it acts over very short
distances.
The discovery is detailed in the
Oct. 17 Physical Review Letters
and the Oct. 1 Physical Review D.
— Andrew Grant

FROM TOP: TOBIAS SMITH/UNIV. OF QUEENSLAND; R. PLACKETT/CERN



Tiny bees that couldn’t sting if their
hives depended on it have revealed a
new side of apian violence.

Little Tetragonula bees belong to
the same family as honeybees but
don’t have stingers. “They’re about the
size of large ants — but much cuter,”
says Paul Cunningham of Queensland
University of Technology in Brisbane.
In that region of Australia, two sting-
less bee species, T. hockingsi and T.
carbonaria, thrive in backyard hives.

Hobbyists keep the two native polli-
nator species as pets — they’re good with
children — and for their honey. It’s “very
tangy and citrusy,” Cunningham says.
Yet he and his colleagues now report
that their endearing little neighbors are
the first bees known to stage massive,
days-long, high-casualty battles taking
over nests of another bee species.

Battles between the two species are
“spectacular,” the researchers say in the
December American Naturalist. A cloud
of attacking bees collides in midair

A swarm of stingless invaders fliesinon a
mass-suicide mission to break the defenses
and take control of another bee colony.

with defenders that boil out of the nest.
Combatants bite each other and drop
to the ground. “An attacking bee grabs
adefender, and they hold on until they
die,” Cunningham says. “Underneath
the hive you get this carpet of bees.”

While females wrestle to the death,
male drones gather nonviolently, some-
times with drones from the opposing
side. “They’re like ‘Yeah, yeah, come
on — let’s all just hang out on this
branch,”” Cunningham says.

The generally calm T. carbonaria
bees were already known to attack
another colony of their own kind now
and then. That’s what Cunningham
first thought he was seeing as he moni-
tored a hive that withstood two swarm-
ing attacks lasting for days at a time,
only to crumble in the third invasion.

But genetics revealed the attackers to
be almost all T hockingsi, says coauthor
James Hereward of the University of
Queensland in Brisbane. A closer look
at dozens of other hives revealed that
both species do takeover raids.

Because each bee grappling with
an opponent usually brings death to
them both, stingless wars mean mas-
sive casualties. Perhaps the benefit that
outweighs the carnage comes from
invaders’ ability to spread genes of one
of their own young queens, who moves
into an already provisioned hive. What
drives battles, in bees as in another
warlike species, may be the prize of
thrones. — Susan Milius
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HOW BIZARRE

Stegosaurus landed low blow

VANCOUVER — In astory worthy of CSI: Jurassic Period,
researchers have solved the mystery of what killed a pred-
atory Allosaurus dinosaur 147 million years ago.

The Allosaurus fossil contains a circular hole in its pel-
vis flanked by a well-preserved, fist-sized abscess where
the infected wound spread. The only murder weapon
around that time that would create the circular holeis a
tail spike on a Stegosaurus (illustration at right, model of

wound below left).
The plant-eating dinosaur used
its flexible body to whip its spiky tail

into the Allosaurus’ crotch during a fight,
paleontologist Robert Bakker of the Houston
Museum of Natural Science proposed October 21 at
the Geological Society of America’s annual meeting.
The Allosaurus didn’t die
right away, probably limping
for weeks expelling pus,
Bakker said.

meters
The research could help .
. . . Approximate
scientists learn the fighting length of an

Allosaurus, the
dinosaur felled
by a Stegosaurus
tail swipe

styles of the two ancient dinos
and reconstruct how the spe-
cies might have interacted.

— Thomas Sumner
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BY SUSAN MILIUS

A salamander-killing fungus first
described last year looks as if it origi-
nated in Asia and is hitchhiking around
the world in the pet trade.

The fungus, nicknamed Bs, for Batra-
chochytrium salamandrivorans, came to
the attention of scientists during baffling
die-offs of rare fire salamanders in the
Netherlands. Another Batrachochytrium
species, B. dendrobatidis, or Bd, has rav-
aged amphibian populations in recent
decades. But An Martel of Ghent Uni-
versity in Belgium and her colleagues
ruled Bd out in the Netherlands die-offs
and discovered that the culprit was an
unknown relative, which researchers
named last year (SN: 10/5/13, p. 18). Now,
after more surveys and lab tests, Martel
and collaborators have started to answer
questions in the Oct. 31 Science about the
spread and targets of Bs.

“It is appropriate to be exceptionally
concerned, if not alarmed,” says Jamie
Voyles of New Mexico Tech in Socorro,
who studies the killing mechanisms of
the other Batrachochytrium fungus. So
far, no evidence shows the newly recog-
nized disease has reached North Amer-
ica, home to a quarter of the world’s
known salamander species. But the con-
tinent is a market for amphibians from
Asia, and as veterinary pathologist Allan
Pessier of San Diego Zoo Global puts it,
“we need to focus on disease screening

6 SCIENCE NEWS | November 29,2014

LIFE & EVOLUTION

Asian fungus threatens salamanders
Lethal pathogen is spreading through the global pet trade

Skin lesions on the
face of a fire salaman-
der show the ravages
of a chytrid fungus
species discovered last
year, now suspected of
escaping from Asia.

and biosecurity for imported animals.”

This new salamander pathogen came
as ashock to biologists already dismayed
by more than 20 years of amphibian
disease outbreaks. In 1999, Pessier
and others identified that Bd, a chytrid
fungus, was the cause. Generally mild-
mannered, chytrids usually break down
dead stuff in the environment.

The second killer chytrid, Bs, seems
to target salamanders, Martel and col-
leagues report. The team attempted to
infect 35 species picked from different
branches of the amphibian genealogi-
cal tree. The fungus seemed unable to
attack frogs, toads or legless snake-
shaped amphibians called caecilians. But
it quickly killed 41 of the 44 individual
salamanders tested from Western tem-
perate-zone species.

“It’s not a pleasure to see,” Martel
says. In a susceptible species, the fun-
gus “literally eats the skin off an animal.”

In the infection tests, Asian species
were more resilient to Bs, suggesting the
fungus originated in Asia, the research-
ers say. Asia also looked like the prob-
able origin after the team’s epic efforts
to check for pathogen DNA on 5,391 wild
amphibian specimens worldwide. Bs
turned up on only two of the four conti-
nents surveyed. Animals tested positive
in Thailand, Vietnam and Japan, where
biologists have not reported salamander
die-offs. These species may have evolved

for millions of years with the pathogen.
Bs was also detected in the Netherlands
and Belgium, where wild salamanders
have died.

The new study makes a good case for
an Asian origin of Bs, says Timothy Y.
James of the University of Michigan in
Ann Arbor and a coauthor of a massive
genetic study of the Bd fungus.

To see if an Asian disease could travel
via the global trade in live animals,
Martel and colleagues checked skin sam-
ples from 2,335 captive animals in such
places as European pet shops, a Hong
Kong export business and London’s
Heathrow Airport. Three salamanders
in the sample, two of which were sent
to Europe in 2010, carried the fungus.
Lab tests with two other species show
that one salamander touching another
can transmit the disease, the research-
ers report.

No wild North American salamanders
have tested positive for Bs, although
surveys so far have big gaps, says study
coauthor Karen Lips of the University
of Maryland in College Park. She warns
that if the disease does strike North
America, the inner workings of ecosys-
tems could change. Tiny salamanders
darting through leaf litter or burrow-
ing into soil often get overlooked, but
“these things are superabundant,”
she says.

She fears a repeat of the nightmare
she chronicled in Panama in 2004 as
the first amphibian-killing fungus swept
through. Bd exterminated some 30 of 74
amphibian species at her study site and
shook up the rest of the community,
even reducing numbers of certain snakes
that eat amphibians.

To prevent such loss and disruption,
Lips calls on Congress to pass proposed
legislation requiring health checks for
imported amphibians. Regulations
already address keeping crop plants and
livestock from bringing new disease into
the United States, she points out.

FRANK PASMANS
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Online retailers personalize search
results to try to maximize profits

Websites alter results depending on whether consumers
use smartphones or particular web browsers

BY RACHEL EHRENBERG

The convenience of comparing airfares
atasingle travel website while browsing
from a smartphone is undeniable. But
these modern perks can have a hidden
cost: Researchers have uncovered multi-
pleinstances of travel and retail websites
steering customers toward more expen-
sive prices depending on factors such
as whether customers are on a mobile
phone, use a particular browser or have
purchased particular items in the past.

Nine of 16 travel and retail websites
studied, including Home Depot, Sears,
Orbitz, Priceline and Expedia, person-
alize search results. Seven of these sites
show different prices for the same prod-
uct to different customers, researchers
report.

“It’s a concrete example of why you
should care about companies tracking
your behavior online,” says computer
scientist Christo Wilson of Northeastern
University in Boston, who led the study.
“It affects your pocketbook.”

Northeastern computer scientist
Aniko Hannak presented the findings
November 6 at the 2014 Internet Mea-
surement Conference in Vancouver.

Hitel Renalssance Parls Arc de Triompha
31 avmniue o8 WagEm Para. Pans. 76017 Faros

ke

Hitel Ronaissance Paris Arc de Triomphe
15 avesus o8 Wegmm Pass. Para, 75017 France

ik

A search by areal user yielded more expensive results
on Hotels.com (top) than did a search from a clean, new
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Companies have always tried to figure
out the highest price that customers are
willing to pay. But the era of big data
has changed the game, says law profes-
sor Ryan Calo, a specialist in technology
policy at the University of
Washington in Seattle.

“There’s a difference
between deciding most
people will pay $1 for a
Snickersbarversus setting
a price because of being
able to figure out that a
consumer is really hungry

“It's aconcrete

example of why
you should care
about companies

tracking your
behavior online”

Cheaptickets were shown cheaper prices
when they were logged in as members
than when browsing as nonmembers.

“The most surprising thing to me
is the diversity of stuff that we found;
everyone’s doing something different,”
says Wilson. “They’re still playing with
big data to maximize sales.”

Some companies’ data exploration
entails A/B testing, in which two groups
are shown identical products except for
one factor, to see if that variable affects
consumer behavior. Wilson and col-
leagues found that Expedia
and Hotels.com, which is
owned by Expedia, engage
in A/Btestingby steeringa
subset of users to cheaper
products and a subset
toward more expensive
ones. These tests may help
determine whether users

CHRISTO WILSON

because they’re breast-
feeding, or high or just ran 10 miles,”
Calo says. “There’s so much information
in the hands of these companies.”
Uncovering the price steering and
discrimination involved several exper-
iments, including one in which the
researchers created clean accounts
without cookies or browser history on
several of the websites. In one instance,
the researchers found that users who
searched Home Depot from their desk-
tops received products with an average
price of $120, while those who searched
from their smartphones were steered
toward products with an
average price of $230.
Home Depot, along with
Travelocity, further person-
alized smartphone searches.
Browsing Travelocity with

$633

| Selact the browser Safari on an
iPhone, for instance, led to
slightly different hotels, and
?_555 in a much different order,

than did browsing with
Chrome on an Android. For
iPhone users, hotel prices
were $15 cheaper for about
5 percent of hotels.

In another case, consum-
ers shopping on Orbitz and

I 1!’”.

who see expensive hotels
at the top of the page tend to book more
expensive hotels, says Wilson.

Expedia confirmed this testing, he
says. In fact, the researchers shared their
results with six of the companies that
implemented some form of personaliza-
tion. The team received responses only
from Orbitz and Expedia. Orbitz, which
owns Cheaptickets, allowed the research-
ers to publishitsletter, saying in part that
Wilson’s team mischaracterized the com-
pany’s business practices by suggesting
that they were detrimental to consumers.

There’s no reason for companies not
to engage in these tactics, notes Calo.
They are legal, and corporations may
use them to try to gain a competitive
edge. But the practices put a burden on
the consumer, who might have to search
multiple sites to find the cheapest prod-
uct or use a browser with a cleared,
cookie-free search history.

But that soon may change, Calo
says. The Federal Trade Commission
announced on October 21 its appoint-
ment of Ashkan Soltani as the agency’s
chief technologist. Soltani, an indepen-
dent researcher and journalist, is known
for his work exposing how governments
and companies use and track personal
data online.
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Oldest known human DNA analyzed

Genome narrows down time of mating with Neandertals

BY BRUCE BOWER

DNA of a 45,000-year-old Siberian man,
the oldest modern human genetic mate-
rial retrieved to date, indicates that he
lived a short time after Homo sapiens
interbred with Neandertals.

This ancient man belonged to a popu-
lation that was related to earlier people
who left Africa and split into European
and Central Asian lines, paleogeneticist
Svante Pdibo of the Max Planck Insti-
tute for Evolutionary Anthropology in
Leipzig, Germany, and colleagues report
in the Oct. 23 Nature.

The Stone Age man may have belonged
to a group that left cutting tools at sev-
eral Siberian sites dating to as early as
47,000 years ago, the scientists say. No
fossils have been found at those sites,
raising questions about whether modern
humans or Neandertals made the tools.

The ancient man’s DNA “shows that
there were indeed modern humans in

the area of those Siberian sites who
could have made stone tools,” says study
coauthor Janet Kelso, a Max Planck
paleogeneticist.

Nine samples of crushed bone from the
fossil yielded genetic sequences covering
about two-thirds of the man’s genome,
which allowed for comparisons with the
DNA of modern people. The Siberian
man displays a genetic link to Andaman
Islanders, who are thought to descend
from an ancient human migration along
the coast of South Asia, the research-
ers found. The Andaman Islands lie
between India and Southeast Asia. The
man is also related to East Asians and
Native Americans —both considered to
be descendants of a northern migration
through Asia. The investigators suggest
the Siberian individual hailed from a
third wave of immigrants to Asia that
contributed some genes to ancestors
of present-day Asians before dying out.

Comparisons with Neandertal DNA
reveal that the man shared 2.3 percent
of his genes with Neandertals. Present-
day East Asians carryal1.7 to 2.1 percent
genetic contribution from Neandertals,
afigure that falls slightly, to between 1.6
and 1.8 percent, in living Europeans.

Based on this new data, modern
humans probably interbred with Nean-
dertals between about 50,000 and
60,000 years ago, the team estimates,
rather than over alonger period extend-
ing further back in the Stone Age (SN:
11/3/12, p. 8). Another recent discovery
supports this conclusion. An analysis of
DNA from a roughly 36,000-year-old
modern human fossil found in Russia
dates human-Neandertal interbreeding
to about 54,000 years ago, researchers
report November 6 in Science.

No signs of interbreeding with Nean-
dertal cousins called Denisovans appear

A 45,000-year-old leg bone found in Siberia
yielded the oldest known Homo sapiens DNA.

EARTH & ENVIRONMENT

Engineered plants

demolish waste
Modified vegetation could

clean up toxic pollution

BY BETH MOLE
Greenery may one day clean up the chem-
ical fallout of oil spills and air pollution.
Wielding the metabolic machinery of
microbes, plants can now digest poly-
cyclicaromatic hydrocarbons, the ubiqui-
tous chemicals known as PAHs that ooze
from oil spills and settle out from smog.
The vegetation is still in the early stages
of development, but scientists hope that
the plants can act as green cleanup crews
in the future. Plant-based scrubbings
could cost one-tenth as much as current
cleanup methods, the researchers say.
The United States spends billions of
dollars each year cleaning up dangerous
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waste sites. The expense of the work —
which can include excavating contami-
nated land or pumping in chemical
treatments — often results in waste sites
being deserted without cleanup.

For a cheaper fix, scientists have eyed
biological cleansers. Certain microbes
are natural waste-gobblers, sucking in
chemical pollutants and snapping them
apart to make harmless molecules. Some
of these bacteria have been used to clean
up oil spills. But getting microbes to live
in toxic dumps and monitoring their
progress can be difficult. Many plants
also take up pollution, but they tend to
be vulnerable to poisoning because most
can’t break down the harmful chemicals.

Agricultural researcher Quan-Hong
Yao and colleagues at the Shanghai Acad-
emy of Agricultural Sciences got around
the problem by arming plants with pol-
lutant-cracking enzymes from bacteria.
The proteins are encoded in a cluster of
four genes found in Pseudomonas putida,

a soil microbe that breaks down PAHs.
Otherresearchers have put these genes
into plants before. But there’s a sticking
point, says Michel Sylvestre, a biochem-
ist at INRS-Institut Armand-Frappier
Research Centre in Laval, Canada: If
protein production isn’t synchronized,
those enzymes can’t work together to
digest the PAHs. “All those who have
tried have never succeeded,” he says.
Yao and colleagues pulled it off by
carefully assembling the four genes into
one neat genetic package. For the receiv-
ing plants, the team chose rice and a flow-
ering weed called Arabidopsis thaliana.
The plants took in the genes, coordi-
nated their enzyme manufacturing and
broke down phenanthrene, a common
PAH. After 30 days, the plants digested
up to 50 percent of the phenanthrene in
spiked soil, the team reports October 9 in
Environmental Science & Technology.
“This is a big deal,” says environmen-
tal chemist Christopher Reddy of the

BENCE VIOLA/MPI EVA



in the Siberian man’s DNA. That
makes sense, remarks paleogeneticist
Morten Rasmussen of Stanford Uni-
versity, since Denisovan genes cluster
among present-day Southeast Asians
(SN: 9/22/12, p. 5).

Evidence that Neandertal inter-
breeding began no more than 60,000
years ago supports the idea that a wave
of H. sapiens dispersed out of Africa
around that time, occasionally mated
with Neandertals and passed Neander-
tal DNA to human populations that led
to all non-Africans today, says paleo-
anthropologist Chris Stringer of the
Natural History Museum in London.

Paleogeneticist Mattias Jakobsson
of Sweden’s Uppsala University finds
it intriguing that the Siberian man dis-
plays equal relatedness to present-day
Asians, a 24,000-year-old Siberian child
and a 7,000-year-old Spanish hunter-
gatherer (SN: 5/17/14, p. 26). Unlike
Piidbo’s team, Jakobsson suspects the

man belonged to a population

that has yet to be pinned down

but nonetheless helped give rise to
current East Asians and Europeans.

HELMRATH LAB

Woods Hole Oceanographic Institution
in Massachusetts. But he cautions that
it’s still unclear whether the plants can
digest dangerous waste outside the lab.

Yao agrees. He plans to test the
plants’ scrubbing potential in real-
world conditions.

Strict regulations on genetically engi-
neered plants in the United States and
elsewhere may make these green clean-
ers difficult to use, says environmental
scientist Sharon Doty of the Univer-
sity of Washington in Seattle. In her
research on PAH remediation, Doty
introduces whole bacteria instead of
injecting bacterial genes. Called endo-
phytes, these microbial partners live
inside a plant, breaking down PAHs and
other pollutants, she says.

With the same bacteria Yao’s group
used, willow shrubs and grass chewed
up phenanthrene in contaminated soil,
Doty’s team reports in the Oct. 21 Envi-
ronmental Science & Technology.

BODY & BRAIN

Tiny human intestines grown in mice

Gut tissue could help researchers tailor disease treatments

BY MEGHAN ROSEN
Slimy chunks of human gut can now
grow up and get to work inside of mice.

Transplanted into rodents, tiny balls
of tissue balloon into thumbnail-sized
nuggets that look and act like real human
intestines, researchers report October 19
in Nature Medicine.

The work is the first time scientists
have transformed stem cells into work-
ing bits of intestines in living animals.
These bits could help tailor treatments
for patients with bowel diseases, such
as Crohn’s disease or colon cancer, says
coauthor Michael Helmrath, a pediatric
surgeon at Cincinnati Children’s Hospital
Medical Center. Doctors could test drugs
on the gut nuggets and see how a patient’s
tissues respond without having to sub-
ject the person to different treatments.

“If you give me a patient, I can grow
their intestines,” Helmrath says.

For decades, researchers have tried
and failed to cultivate human gut tissue
in the lab, says stem cell biologist Eduard
Batlle of the Institute for Research in
Biomedicine in Barcelona.

Transplanted fetal tissue can turn
into something like intestines, but its
use is ethically debatable and the tissue
wouldn’t match up with a patient’s own.
In recent years, scientists have started

Transplanted into mice, tiny specks of human
intestinal tissue (stained pink) develop into
working organs surrounded by a muscular
sheath (stained green), just like real intestines.

to see glimmers of success in turning
mature cells into organs. Using adult
cells reprogrammed into stem cells,
researchers have grown heart, liver and
brain tissue (SN: 12/28/13, p. 20).

Still, converting clumps of tissue into
3-D organs remains a challenge — espe-
cially for organs with lots of different
cell types. The intestine is a complicated
structure, says UCLA stem cell biologist
James Dunn. The muscular tube wrig-
gles and writhes as food snakes through,
while some of its cells ooze mucus,
absorb nutrients and break down sugars.

In 2011, Helmrath’s colleagues created
specks of human intestinal tissue from
reprogrammed cells. The specks were
like intestinal newborns: They didn’t
behave quite like adults. Helmrath and
colleagues thought transplanting the
specks into a blood vessel-rich nook in
mice might help the tissue mature.

The team created clumps of intes-
tinal tissue from adult blood cells and
then embedded them into gluey lumps
of gel. Next, the researchers placed the
lumps inside mouse abdomens under-
neath a filmy membrane that clings to
the kidneys. When researchers peeked
inside the mice six weeks later, the team
discovered plump pink organs.

“We didn’t have any idea that it was
going to grow and develop so beauti-
fully,” Helmrath says.

In the mice, the tissue had bloomed
into organs 50 to 100 times their origi-
nal size. The squishy tubes could absorb
and digest food. They even responded to
major surgery as real intestines do. “This
is exciting work that’s going to move the
whole field forward,” Dunn says. “But
we're still missing some elements.”

For one, the intestinal hunks live in an
odd home, on the kidney. And they lack
nerve cells, which prompt guts to clench
and move. Helmrath says his team is
working on the nerve cell problem.
“We’ve actually already figured it out,”
he says. “But that’s not for this paper.”
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Friendly bacteria
counter a culprit

Related microbe inhibits
C. difficile, mouse study shows

BY KATE BAGGALEY
Gut infections from the bacterium
Clostridium difficile can be fought with
a closely related but harmless microbe
known as C. scindens. The friendly bacte-
rium combats infection in mice by con-
verting molecules produced in the liver
into forms thatinhibit C. difficile growth,
researchers report October 22 in Nature.
C. scindens also appears to protect

Mice exposed to Clostridium difficile (shown)
are protected by a related microbe, C. scindens.

people from infection, the team found
in a preliminary study in humans. The
findings could lead to a new generation
of therapies using gut bacteria, says gas-
troenterologist Alexander Khoruts of the
University of Minnesota in Minneapolis.
People infected with C. difficile typi-
cally have taken antibiotics, which wipe
out the gut’s beneficial microbes. That
gives the germ a chance to take root,
causing cramps, diarrhea or even death.
People with C. difficile receive more anti-
biotics to treat the infection or a fecal
transplant to restore healthy microbes.
Researchers have been trying to iden-
tify gut bacteria that are resilient in the
face of C. difficile so patients can receive
those bacteria as a treatment, says Eric
Pamer, an immunologist at Memorial
Sloan Kettering Cancer Center. Single
strains of bacteria such as C. scindens
would offer advantages over transplants:
With atransplant, doctors screen donated
feces for pathogens that might sicken
the recipient. But, Pamer says, “there are
many things, viruses that have yet to be
identified, that could be in a crude fecal
product that might cause trouble.”

Pamer and his team gave mice anti-
biotics to deplete beneficial microbes but
not wipe them out completely, then fed
the mice C. difficile spores and identified
microbes found in mice with less C. diffi-
cilein their guts. C. scindens was the clear
victor. Itis harmless and present in most
people, but in very low numbers.

The researchers then grew C. scindens
and fed the bacteria to mice before
exposing them to C. difficile. Compared
with mice that received no microbes, the
C. scindens—fed mice ended up with lower
amounts of C. difficile in their guts, lost
less weight and were less likely to die.

The researchers also examined the
microbial populations of 24 patients
undergoing bone marrow transplants.
Those patients had lowered microbial
diversity after receiving combinations of
antibiotics, radiation and chemotherapy.
The patients who didn’t develop C. diffi-
cile after the transplant were more likely
to have C. scindens in their guts.

“This is a pretty big leap forward in fig-
uring out why people are resistant or sen-
sitive to infection,” says microbiologist
Joseph Sorg of Texas A&M University.

MATTER & ENERGY

Magnetic imager scans single proton

MRI-like technique could map individual biological molecules

BY ANDREW GRANT

A small MRI-like device made of diamond
has performed a scan of a single proton, a
big step toward using magnetic imaging
to look in-depth at viruses, proteins and
other nanosized biological objects.

“It'sareally nice milestone,” says phys-
icist Daniel Rugar of the IBM Almaden
Research Center in San Jose, Calif.

The new device works on the same
principle as magnetic resonance imag-
ing machines in hospitals: Strong mag-
netic fields orient the spins of hydrogen
nuclei, each consisting of a single proton.
Then the machine emits radio waves. The
hydrogen nuclei absorb the radio waves
and reemit them at a different frequency,
which the scanner can detect and use to
identify the location of the hydrogen.
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MRIs work because water in human
tissues includes trillions upon trillions
of hydrogen nuclei. Plus, the response of
hydrogen nuclei to a magnetic field var-
ies slightly depending on their surround-
ings, allowing technicians to distinguish
between bone, fat and tissue.

Physicists have been working to shrink
MRI tovisualize the nanoscale. “We want
to apply MRI tricks to studying viruses,
cells and individual molecules,” says
physicist Christian Degen of ETH Zurich.
In 2009 he was part of a team that used
a magnetic sensor to image a virus made
up of, among other components, about
10,000 hydrogen atoms.

To zoom in even farther, Degen and
his team built a device made of diamond.
Pure diamond is a rigid lattice of carbon

atoms. The team extracted two adjacent
carbon atoms near the diamond’s surface
and replaced one with an atom of nitro-
gen. When the researchers shine green
light on it, this simple impurity, called a
nitrogen-vacancy center, emits red light.

The red light serves as a nanometer-
sized flashlight; its brightness depends
on the surrounding magnetic field. A
thin film of a material called ammo-
nium hexafluorophosphate placed atop
the diamond deposited hydrogen nuclei
just above the diamond’s surface. Slight
changes in the brightness of the emitted
light from the nitrogen-vacancy center
indicated the presence of a single pro-
ton less than ananometer away, Degen’s
team reports October 16 in Science.

The result is an important advance
toward using magnetic scanning to
probe the structural intricacies of indi-
vidual biological molecules, says Jorg
Wrachtrup, a quantum physicist at the
University of Stuttgart in Germany.

JANICE HANEY CARR/CDC
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Fracking not linked to contamination

In an Ohio county, gas in groundwater came from bacteria

BY THOMAS SUMNER

Fracking in Carroll County, the heart of
Ohio’s natural gas boom, hasn’t contami-
nated groundwater, new research shows.
The study is the first in the country to
evaluate drinking water quality before
and after the local onset of hydraulic
fracturing, better known as fracking.

Some residential water wells did con-
tain high levels of methane, which is
the core component of natural gas. But
researchers reported October 19 that
the contamination came from natural
biological sources such as soil bacteria,
not leaky gas wells. Previous studies in
Pennsylvania and New York have linked
fracking with methane pollution in
groundwater (SN Online: 6/25/13).

“Our data show that fracking can be
done in a way that maintains the integ-
rity of the groundwater,” said Amy
Townsend-Small, a geochemist at the
University of Cincinnati.

Fracking taps the natural gas that fills
pockets deep underground (SN: 9/8/12,
p. 20).In some regions, such as the Utica
Shale in northeastern North America,
the gas spreads between many smaller
cavities. To reach the trapped methane,
companies drill down several kilometers
and pump in fracking fluid, a mixture of
water, sand and chemicals, at pressures
high enough to fracture surround-
ing rock and allow the gas to bubble to
Earth’s surface.

Proponents of natural gas say the
technique offers cheap fuel, but critics
contend that the mixture of fracking
fluid and gas could contaminate local
groundwater. If the steel and concrete
casings surrounding a fracking well fail,
methane and fracking fluid can seep into
groundwater. Despite the fracking boom
in recent years, no previous studies had
compared groundwater contamination
before and after fracking activity began.

“The science woke up to the need for
data after the drilling had occurred in a
lot of places,” said Stanford University

environmental scientist Robert Jackson.

As the gas boom hit Ohio in 2012,
Townsend-Small looked to Carroll
County, which has the highest number of
active gas wells in the state and roughly
90 percent of private land is leased to
natural gas companies for underground
gas extraction. She sampled 23 residen-
tial water wells several times a year.

In the lab, her team measured meth-
ane levels in the water. Methane doesn’t
pose a health hazard apart from its flam-
mability, but it can signal that chemicals
involved in fracking are escaping.

But methane in groundwater can also
come from soil bacteria. To tell the dif-
ference, the team measured the different
forms of carbon and hydrogen that make
up the methane.

After more than two years collect-
ing and testing water samples, the team
detected only negligible levels of meth-
ane from most of the 23 wells, both
before and after fracking began. The
researchers did identify four homes
with methane concentrations above the
explosive threshold, the point where
water becomes flammable. In all cases,
the methane came from soil bacteria, not
from natural gas.

So far, Townsend-Small hasn’t seen an
increase in methane as fracking activity
has intensified or a correlation between
methane levels and proximity to gas wells.

“That could change at any time,” said
geochemist Claire Botner, who works
with Townsend-Small at Cincinnati.
“Many of the [fracking] wells in Carroll
County are just permitted, which means
they’re still waiting to be drilled.” This
year, the team has expanded its monitor-
ing to 96 homes in a larger area of Ohio.

Long-term studies such as this one are
important to improving fracking safety,
Jackson said. “The most important thing
is to figure out when things go right, why
they went right,” he said. “And when
things go wrong, how do you keep them
from happening elsewhere?”

MEETING NOTES

Ancient jellyfish suffered
strange, sandy death

A handful of sand locked in shale tells
an unlikely story of an ancient jelly-
fish. Graham Young of the Manitoba
Museum in Winnipeg and a colleague
reconstructed the jelly’s final mo-
ments. The index
card-sized jelly
(fossil shown)
got stranded on
abeach some
310 million
years ago, Young
thinks. Floun-
dering to free
itself, the jelly filled with sand. After
the animal died, a storm or large
wave carried the carcass to an oxy-
gen-deprived lagoon, where the jelly
sank into the earth. Over time, the
ground hardened, trapping the sand-
filled jelly. The jellyfish’s preservation
could explain how sand patches can
get embedded in geologic formations
typically devoid of sand, Young said
October 21. — Thomas Sumner

Some trilobites sported

dual digestive systems

Some trilobites scurrying across the
seafloor around 500 million years
ago had two-lane digestive tracts.
Michael Rutana of Ohio State Uni-
versity studied eight trilobite fossils.
Using a CT scanner, he blasted each
specimen with X-rays to create a 3-D
density map. Because a trilobite’s
fossilized body is denser than the
stomach cavity, Rutana could trace
the digestive system as adark line
from mouth to anus. Two trilobites
had odd digestive diagrams not seen
in modern animals: two parallel
tracts forking from the stomach and
reconnecting at the anus. Rutana
said October 21 that he thinks the
two pathways could have boosted
nutrient absorption by increasing the
amount of surface area in contact
with food. — Thomas Sumner
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Jet lag disrupts microbes in the gut

Mice with time-shifted bacteria develop metabolic problems

BY TINA HESMAN SAEY

Jet-lagged gut microbes may promote
obesity and diabetes. The new find-
ings indicate that gut microbes may be
responsible for some of the health haz-
ards of jet lag and shift work.

Gut microbe communities follow daily
rhythms, changing composition and gene
activity to a beat set by eating, research-
ers report in the Oct. 23 Cell. Jet lag or
other glitches in the host’s biological
rhythms throws the microbes out of sync.

When mice’s gut bacteria got off their
usual beat, they somehow produced
changes in the host’s metabolism that
made mice vulnerable to gaining weight
and to impaired glucose responses, a hall-
mark of diabetes. Two people jet-lagged
by travel from the United States to Israel

had microbial mixes in their feces that
were richer in Firmicutes than before
their trips. Firmicutes is a phylum of
bacteria that has been linked to obesity.
When immunologist Eran Elinav of
the Weizmann Institute of Science in
Rehovot, Israel, and colleagues treated
jet-lagged mice with antibiotics, the obe-
sity and glucose-response problems dis-
appeared. Gutbacteria transplanted from
jet-lagged people or mice into mice raised
without any bacteria also transferred
glucose-response problems and the
tendency to pack on the pounds. Three
weeks after the transplant, mice with
bacteria from jet-lagged people weighed
roughly 30 percent more than did mice
with bacteria from non-jet-lagged people.
The results back earlier findings that

when you eat may be as important as
what you eat (SN: 4/10/10, p. 22), says
geneticist Satchidananda Panda of the
Salk Institute for Biological Studies in
La Jolla, Calif.

The study also shows how dynamic
microbial communities are. Some
research has suggested that the gut
microbiome a person gets as an infant
stays pretty much the same for life. But
newer studies have found that dietary
changes can shift gut microbe composi-
tions within a day (SN Online: 12/11/13).
This study, Panda says, “shows tremen-
dous shifts in the microbiome in hours.”

Microbial rhythms need regular meal
times to stay on beat, the team found. In
mice eating on an irregular schedule, gut
microbe communities had random spikes
and declines in the abundance of certain
bacteria, instead of the predictable shifts
seen in mice eating regularly. Putting
the mice on a normal schedule restored
cycles of changing microbe mixes.

HUMANS & SOCIETY

Easter Islanders
sailed to America

Sea crossings occurred well
before European contact

BY BRUCE BOWER
The massive stone heads on Easter Island
don’t stare out to sea, but perhaps they
should. Residents of what’s also known
as Rapa Nui sailed back and forth to the
Americas hundreds of years before Euro-
peans reached the isolated Polynesian
island in 1722, a DNA study suggests.
Genetic ties between present-day
Easter Islanders and Native Americans
indicate that members of these popula-
tions mated between roughly 1280 and
1495, says a team led by geneticist Anna-

People living on Easter Island,
known for its carved giant
stone statues, sailed to and
from the Americas before
Europeans reached the
South Pacificisland, a
genetic study finds.

Sapfo Malaspinas of the Natural History
Museum of Denmark in Copenhagen.
Previous evidence suggested that Poly-
nesians settled Rapa Nui around 1200.

Rapa Nui navigators probably made
the 3,700-kilometer trek by canoe to
the Americas and returned home one or
more times, the team reports in the Nov.
3 Current Biology. Previous computer
simulations concluded that a vessel sail-
ing east from Rapa Nui would reach the
Americas in two weeks to two months.

Westward ocean voyages by Native
Americans to Rapa Nui were unlikely,
the team says. The 163-square-kilometer
island is an earthen speck in the vast
South Pacific that is easy to miss for
those who don’t know it’s there.

Malaspinas and colleagues compared
more than 650,000 DNA markers across
the genomes of 27 present-day Rapa Nui
natives, 17 Native Americans, 58 Europe-
ans and 114 people from Asia and other
South Pacific islands. Genetic markers
occur in distinctive patterns in various
populations and can be used to estimate
DNA contributions of one population
to another.

Rapa Nui people have an average of 76
percent Polynesian ancestry, with genetic
contributions of 16 percent from Europe-
ans and 8 percent from Native Americans.

The researchers calculated the time
when Native Americans mated with Eas-
ter Islanders by using clues to the age of
DNA segments inherited by one popula-
tion from another, such as the tendency
of these genetic fragments to become
smaller in successive generations.

A second study in the same Current
Biology, also led by Malaspinas, finds that
two ancient skulls from a Brazilian group
known as Botocudos have entirely Poly-
nesian ancestry. Radiocarbon dating indi-
cates the individuals probably died before
1760, when European trading ships began
crossing the Pacific. So it’s likely that the
Botocudos reached South America via
Polynesian seafaring, Malaspinas says.

“These are provocative findings that
point to the need for studies of ancient
DNA collected from skeletons of Eas-
ter Islanders, other Polynesians and
Native Americans,” says archaeologist
Carl Lipo of California State University,
Long Beach.

NATALIA SOLAR
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GENES & CELLS

Y chromosome
linked to cancer

Chromosome loss in blood
cells may cut men’s life span

BY TINA HESMAN SAEY

Losing the Y chromosome in blood cells
may bring on cancer and shorten men’s
lives, new research suggests. By age 70,
about 15 percent of men have lost the Y
chromosome from a proportion of their
blood cells, statistician and bioinformat-
icist Lars Forsberg of Uppsala University
in Sweden reported October 21.

Forsberg and his colleagues made the
discovery by examining the DNA of more
than 6,000 middle-aged and elderly
Swedish men.

In June, Forsberg’s team reported
linking Y chromosome loss to a higher
risk of several types of cancer and a
decreased life span in a smaller group of
men. Men who have lost the Y chromo-
some in atleast 10 percent of their blood
cells have an average life expectancy of
5.5 years, while men who keep their Y’s
live around twice as long. The older a
man gets, the more of his blood cellslack
a’Y chromosome, the researchers found.

The loss may weaken immune cells,
including white blood cells, making it
harder to fight off cancer, Forsberg said.

The researchers think that Y chromo-

some loss may start sometime around
age 40 but doesn’t become detectable
until 5 to 10 percent of blood cells are
missing the chromosome. Y chromo-
somes are probably lost when cells
divide, with some cells failing to divvy up
their chromosomes equally. The team is
still investigating what might trigger the
process in middle age.

A separate study of more than 8,500
men with cancer and more than 5,300
healthy men also found that Y chromo-
some loss increases with age. About 19
percent of the men were missing the
chromosome in some proportion of blood
cells by age 80, Stephen Chanock of the
National Cancer Institute in Rockville,
Md., and colleagues reported October
19. Cigarette smoking may get Y chromo-
some loss started, the researchers found.

Although Chanock’s group found no
association with shorter life span, the

Loss of the Y chro-
mosome {illustrated
in blue next to an

X chromosome) in
men'’s blood cells is
associated with a
high risk of cancer.

team did find a link between missing
Y chromosomes and certain cancers.

“They’ve discovered a correlation that
replicates, so it’s probably not a fluke,”
said Michael Province, a statistical
geneticist at Washington University in
St. Louis, noting that the two research
teams independently discovered the cor-
relation in different groups of men.

But that doesn’t necessarily mean that
losing the Y chromosome causes cancer,
he stressed. “We just know that they're
cohappening.” Different types of stud-
ies are needed to find the nature of the
relationship between Y chromosome
loss and cancer, Province said.

Even if losing the Y chromosome
doesn’t cause cancer, the event might
signal that amanis at risk, said Forsberg,.
Men missing Y chromosomes in blood
cells should probably receive more fre-
quent cancer screening, he suggested.

GENES & CELLS

Brits may lack Anglo-Saxon ancestry

DNA from ancient skeletons forces rethink of British history

BY TINA HESMAN SAEY

Britons might not be Anglo-Saxons, a
genetic analysis of five ancient skeletons
hints.

When archaeological digs revealed old
graves on the grounds of the Wellcome
Trust Sanger Institute in Hinxton, Eng-
land, researchers there took it as a sign
to analyze the ancient people’s DNA.
Two skeletons were from men who were
buried about 2,000 years ago. The other

three skeletons were from women who
died about 1,300 years ago, not long after
the Anglo-Saxons invaded Britain from
what’s now Germany and Denmark.
The researchers were surprised to
find that the older Iron Age men were
genetically more similar to people
living in Britain today than the Anglo-
Saxon women were. Stephan Schiffels
of the Wellcome Trust Sanger Institute
reported the results October 20.

“It doesn’t look like these Anglo-
Saxon immigrants left a big impact on
the genetic makeup of modern-day
Britain,” Schiffels said.

The finding raises an intriguing
possibility that indigenous people in
Britain may have repelled the Anglo-
Saxons but adopted the invaders’ lan-
guage and culture, said Eimear Kenny, a
population geneticist at the Icahn School
of Medicine at Mount Sinai in New York
City, who was not involved in the work.

More ancient samples from other
times and parts of Britain should give a
clearer picture of that episode of history,
she said.
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EARTH & ENVIRONMENT

Early animals couldn’t catch a breath

Low oxygen levels may have hindered evolution of complex life

BY RACHEL EHRENBERG
The diversification of early animals may
have been suffocated by a lack of oxygen.
A new analysis of ancient rocks offers a
glimpse of conditions in the millions of
years leading up to the proliferation of
animals. The data suggest that oxygen
levels were less than 1 percent of today’s
levels, low enough that they may have
stalled the emergence of animal life.
Scientists have been puzzled by a
prominent lag in life’s timeline. Around
2.3 billion years ago, cyanobacteria were
producing such quantities of oxygen that
scientists refer to that time as the Great
Oxygenation Event. But then things got
quiet, and Earth entered a period known
as the boring billion. It wasn’t until some
800 million years ago that multicellular
animals appeared (SN: 12/31/11, p. 12).
Researchers have been unclear about
the role of environmental factors in
this delay, especially the availability
of oxygen (SN: 9/7/13, p. 12), says paleo-

ATOM & COSMOS

A comet touchdown
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biologist Nicholas Butterfield of the Uni-
versity of Cambridge.“Large things don’t
appear on the scene until very late, not
until 500 to 600 million years ago, which
is sort of yesterday,” he says.

Previous estimates of the boring bil-
lion’s atmospheric oxygen levels —a
proxy for oxygen in the shallow oceans,
where animal life emerged — have varied
from 1 to 40 percent of today’s levels.

The new analysis examined the metal
chromium in ancient marine sediments
collected in China, Australia, the United
States and Canada. When oxygen is pres-
ent, chromium reacts with other metals.
A heavier version of chromium, chro-
mium-53, is more likely to undergo these
oxygen-related reactions and then get
washed into the oceans than the lighter
chromium-52. By looking for differences
in the relative amounts of chromium-52
and chromium-53, scientists can deduce
how much oxygen was once present.

There was a marked increase in chro-

was alive and well.

mium-53 in samples dating to roughly
800 million to 750 million years ago.
This shift suggests a rise in oxygen that
would have enabled the rise of complex
life, the researchers propose in the Oct.
31 Science. The team found no evidence
of such chromium shifts in ironstones
from four formations that ranged from
1.7 billion to 900 million years old.

“This breathes life, so to speak, into
the idea that the diversification of life
on the planet was controlled by the
environment,” says study coleader Noah
Planavsky of Yale University.

Butterfield disagrees. Invoking an envi-
ronmental trigger to allow diversification
isn’t necessary, he says. He maintains that
the task of evolving complex animals’
gene and regulatory networks would have
taken along time even in ideal conditions.

Framing the debate as environmental
versus internal constraints is too sim-
plistic, says paleobiologist Doug Erwin
of the Smithsonian Institution in Wash-
ington, D.C. The new work adds to data
suggesting that the environment was
unstable, and rather than a gradual rise
in oxygen, levels may have been highly
dynamic.

DARMSTADT, GERMANY — Philae has landed. After separat-
ing from the Rosetta spacecraft and free-falling through deep
space for roughly seven hours, the minifridge-sized machine
touched down on comet 67P/Churyumov-Gerasimenko (shown)
on November 12. The landing marks the first time scientists have
set a probe on the surface of a comet.

“We are on the comet,” said Philae project manager Stephan
Ulamec as soon as the signal came through at the European
Space Agency’s operation center. He confirmed that the lander

The Rosetta spacecraft and its lander Philae arrived at the
comet on August 6 (SN: 9/6/14, p. 8), and Rosetta immediately
began snapping images of the comet’s surface and studying
the space rock’s gravity and other features. Much of the data
helped scientists prepare for Philae’s touchdown. Now, both

the spacecraft and the lander will start scrutinizing the comet in
greater detail. What the probes discover could give clues to the
environment that comets were born in and whether the rocky,
icy boulders could have brought water and other building blocks
of life to Earth (SN: 11/1/14, p. 22).

Philae plans to beam back data until March. Rosetta is slated
to study the comet until at least December 2015. — Ashley Yeager

NAVCAM/ROSETTA/ESA (CC BY-SA 3.0 1GO)



BODY & BRAIN

Heavy milk drinking may double women’s mortality rates

Consumption of the drink coincided with higher chances of death due to cancer, heart disease

BY NATHAN SEPPA
Despite delivering calcium and protein,
drinking a lot of milk doesn’t seem to
provide a net health benefit for women
and may even hinder their long-term
survival prospects, Swedish research-
ers find. Over the course of about 20
years, women who drank three or more
glasses of milk per day

participants had provided information
on their diet and other lifestyle factors
through questionnaires at the outset
of the study and again several years
later. Women who drank three or more
glasses of milk per day were 1.93 times
as likely to have died during the study
as women who averaged less than a
glass a day, the research-

were almost twice as likely The WldeSpread ers report October 28
to die as those who drank assumption in BMJ.

less than one, other things that milk is Compared with those
being equal. Intake of . h ]l q drinking little or no milk,
cheese, yogurt or butter- Inheren .V g00 the women who drank the
milk might offer a better has arisen most were also slightly

approach to dairy, the data
suggest.

The study raises hard
questions about the nutritive value
of milk, says epidemiologist C. Mary
Schooling of the City University of New
York and Hunter College in New York
City. “There’s something about milk
and purity that got all tangled up. It’s
almost a cultural belief.” The widespread
assumption that milk is inherently good
has arisen despite a lack of randomized
trials capable of parsing the true health
value of the drink, she says. The authors
ofthe new study deserve credit, she adds,
“because they were thinking about the
biology” of milk consumption.

Specifically, the researchers aug-
mented their mortality findings with
evidence suggesting that a sugar called
D-galactose underlies milk’s downsides.
Chronic exposure to the sugar triggers
chronic inflammation, oxidative stress
and rapid aging in mice, the researchers
note. Study coauthor Karl Michaélsson,
a physician and researcher at Uppsala
University, points out that milk delivers
plenty of lactose, which breaks down
into D-galactose. Cheese and other fer-
mented milk products deliver less of
both sugars.

Michaélsson and colleagues analyzed
roughly 20 years of health data from
more than 60,000 adult women. The

despite a lack of
randomized trials.

more likely to die of heart
problems or cancer or
to break a hip. But their
overall risk of any fracture was barely
higher than the nonmilk drinkers’ risk.

The researchers accounted for a host
offactorsin their analysis, including age,
education, diet, smoking, alcohol intake
and supplementation with calcium or
vitamin D.

In a similar assessment of more than
45,000 adult men followed for 11 years
in Sweden, the researchers found lit-
tle effect from drinking three or more
daily glasses of milk. Those who drank
that much were 10 percent more apt
to die during the study
than those who drank lit-
tle milk, but they weren’t
more prone to fractures or
lethal cancer.

Michaélsson says the
difference in results
between men and women
is curious. It might reflect
weaker data due to the fact
that there were fewer men,
they weren’t followed as
long and they filled out
only one questionnaire,
he says.

The scientists also

Adjusted hazard ratio of death
N
|

urine samples from hundreds of the
men and women in the study. People
who consumed lots of milk had higher
concentrations of a telltale oxidative
stress marker. Men who drank plenty
of milk also averaged higher levels of
interleukin-6, an inflammatory marker,
a blood analysis showed. Inflammation
and oxidative stress are linked to many
ailments.

High consumption of yogurt and
buttermilk produced the opposite
effect — less inflammation and oxidative
stress. One possibility, Michaélsson sur-
mises, is that fermented milk products
“might render a better bacterial profile
in the intestines.”

That’s possible, says Schooling. Even
so, she says, the ability to digest milk is
a trait that has been selected for evolu-
tionarily as some groups gained toler-
ance to lactose. So milk must have value,
she says. “But there are people in other
parts of the world who very rarely drink
milk, and they are fine.”

While Michaélsson hesitates to make
broad recommendations based on the
findings, he has taken them to heart. “I
like milk. In Sweden, we like milk,” he
says. “But I've changed my diet to yogurt
because of these studies.”

Sour milk Women who drank three or more glasses of milk
per day had a higher risk of death during a long-term study
than did women who drank little or no milk (a hazard ratio of 2
equals a doubled mortality risk). SOURCE: K. MICHAELSSON ET AL/BMJ 2014

Milk’s effect on women’s mortality risk

— Average hazard ratio
- == 95% confidence interval
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assessed oxidative stress 0
in the body by analyzing
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Glasses of milk per day
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LIFE & EVOLUTION

Rover doesn’t spook penguins
Skittish penguins let their guard down
when researchers send a fluffy, remote-
controlled “robochick” (right) into their
midst. The rover causes the animals less
stress than humans do and may prove
useful in studies of other wild popula-
tions, researchers report November 2 in
Nature Methods. Scientists often monitor
wild animals by slipping a tag under the
skin that a radio-frequency reader identi-
fies. To recognize the tags, a reader must
get within 60 centimeters. No matter
how unobtrusively scientists sidle up to
them, animals still get spooked. To test an
alternative, researchers sent a remote-
controlled rover into penguin colonies in
Antarctica and the Crozet Islands. The
team equipped king penguins with heart
rate monitors. When a person comes
close, “all the birds facing the human

will retreat very slowly with a high heart
rate,” says coauthor Yvon Le Maho of the
University of Strasbourg in France. But
when the rover trundled up, the penguins
stayed calm. Emperor penguins, however,
initially retreated from the rover. So the
team came up with a disguise: a fake pen-
guin chick. Emperor penguins not only
allowed the masked rover to approach,
they even tried to vocalize to it and let it
join a huddle of chicks. — Kate Baggaley

EARTH & ENVIRONMENT

Oil from BP spill sits on seafloor
Qil that gushed from the 2010 Deep-
water Horizon site may be lying low. As
much as 16 percent of the approximately
5 million barrels of oil let loose into the
Gulf of Mexico may have settled into the
seafloor, within a 40-kilometer radius

of the damaged oil well. That oil may
account for up to about 30 percent of the
approximately 2 million barrels of oil that
scientists suspect never reached the sea
surface. Led by David Valentine of the
University of California, Santa Barbara,
researchers found the submerged oil by
searching for hopane, a component of oil
that is not easily broken down. By analyz-
ing more than 3,000 ocean sediment
samples from 534 locations in the gulf, the
team mapped patches of the remaining
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oil, sunken in a 3,200-square-kilometer
region around the well. The researchers,
reporting October 27 in the Proceedings of
the National Academy of Sciences, suggest
that the rest of the oil that never reached
the surface may still be hiding elsewhere
in the ocean. —Beth Mole

HUMANS & SOCIETY

Ice Age hunter-gatherers lived

at extreme altitudes
Hunter-gatherers inhabited high-
altitude settings centuries earlier than
archaeologists thought. Two sites in the
Peruvian Andes are between 12,800
and 11,500 years old and are more than
4,300 meters high, making them the
highest Ice Age settlements ever found.
The sites date to about 2,000 years
after hunter-gatherers first arrived in
South America, indicating that people
colonized and adapted to the extreme
environment relatively quickly, Daniel
Sandweiss of the University of Maine in
Orono and colleagues report in the Oct.
24 Science. The team used radiocarbon
dating from animal bones and the
distinctive design of fluted projectile
points at the sites to determine their age.
— Kate Baggaley

MATTER & ENERGY

Atom breaks limit of lost electrons
For atoms, bonding involves a give,

take and sharing of electrons. For more
than 100 years, scientists thought that
eight electrons were the limit of a single
atom’s generosity. But now it’s nine,
Guanjun Wang of Fudan University in
Shanghai and colleagues report in the
Oct. 23 Nature. By blasting an iridium
oxide compound with a laser, the team
detected the first atom, iridium, to give
up nine of its electrons. Scientists had

Watch penguins inspect the rover at bit.ly/SN_robochick

speculated that such a situation, called
an oxidation state of plus nine, was pos-
sible. Because iridium has nine electrons
inits outer layers, it was an excellent
candidate for setting the new record.
The upped oxidation state allows the
iridium to be a powerful oxidizer, capable
of snatching electrons from other atoms.
The finding opens new possibilities for
myriad industrial chemical reactions as
well as rewriting the rules of bonding,
says Gregory Girolami of the University
of lllinois at Urbana-Champaign, who
was not involved in the work. —Beth Mole

BODY & BRAIN

Daylight saving time tied to

more exercise in children

Kids are somewhat more active in the
evening when daylight saving time isin
effect than when it’s not, researchers
report October 23 in the International
Journal of Behavioral Nutrition and Physical
Activity. Anna Goodman of the London
School of Hygiene and Tropical Medicine
and colleagues analyzed data from 15
studies of more than 23,000 children ages
5 to 16 who wore devices on their waists
that measure physical activity. The kids
were active 33 minutes a day on aver-
age. During daylight saving time, the kids
averaged an additional two minutes of
moderate-to-vigorous exercise overall.
Children’s activity was unaffected in
mornings and early afternoons, but kids
in Europe and Australia were more active
in late afternoon and evening during
extended daylight. That effect didn’t show
up in kids in the United States, Brazil or
the Portuguese archipelago Madeira.
The two-minute addition is “modest but
not trivial,” the researchers note, since it
represents roughly 5 percent more daily
activity. — Nathan Seppa

Y. LE MAHO ET AL/NATURE METHODS 2014
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SHADOW PLANE I

Strange orbits in the Kuiper belt revive talk of a
Planet X in the solar system By Christopher Crockett

ut beyond Neptune, the solar system resembles the
deep ocean: dark, remote and largely unexplored.
To an Earth-bound observer, even the brightest
objects, such as Pluto, are 4,000 times as faint as
what the human eye can see. An undiscovered planet could
easily lurk out there unnoticed, a possible fossil from a time
when the giant planets jockeyed for position 4 billion years
ago, scattering planets and asteroids in their wake. But even
the largest telescopes would struggle to find such a faint spot
of light. Most likely, the clues would be entangled in the dis-
torted orbits of faraway ice boulders tumbling around the sun.

Astronomers Chad Trujillo and Scott Sheppard provided
a hint about how such a world might reveal itself last March
when they announced the discovery of a 450-kilometer-wide
dwarf planet just outside the Kuiper belt — the icy debris field
past Neptune (SN: 5/3/14, p. 16).

Their find, designated 2012 VP,,3, is on a course that loops
around the sun in a vastly elongated orbit far from the known
planets. It has thousands of neighbors but shares its odd tra-
jectory only with Sedna, another dwarf planet, discovered in
2003.

“They’re kind of in a no-man’s-land,” says Sheppard, of the
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Carnegie Institution for Science in Washington, D.C. “These
objects couldn’t get out there with what we currently know.”

Something had to drag the two dwarf planets from their orig-
inal, smaller orbits. Except nothing is close or massive enough
to take the credit. At least, nothing astronomers are aware of.

The discovery of 2012 VP;; confirmed that Sedna is not a
fluke but is possibly the first of a large population of icy bodies
distinct from others in the rest of the solar system. So Trujillo
and Sheppard continued to poke around the Kuiper belt, and
the mystery deepened. They noticed that beyond 150 astro-
nomical units (150 times the distance from the sun to the
Earth), 10 previously discovered objects, along with Sedna
and 2012 VPy,3, follow orbits that appear strangely bunched up.

“That immediately piqued our interest,” says Sheppard.
Could an unseen planet, a Planet X, be holding the orbits of
all these far-out bodies in place?

“The idea’s not crazy,” says David Jewitt, a planetary scien-
tist at the University of California, Los Angeles. “But I think
the evidence is slim.” The trail of bread crumbs leading to an
undiscovered planet is sparse: just 12 chunks of ice lead the
way. But it’s enough to get some researchers wondering about
aninth (or 10th, depending on your attitude regarding Pluto)

NICOLLE RAGER FULLER
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planet roaming the outer solar system and how it might have
arrived there.

Kuiper belt clues

“The exciting thing for me is that 2012 VP,,;3 exists,” says Megan
Schwamb, a planetary scientist at Academia Sinica in Taipei,
Taiwan. “Whatever put Sedna on its orbit should have put a
whole bunch of other objects out there.”

Distant wanderers Dwarf planets Sedna and 2012 VP,
travel well beyond the known planets and the Kuiper belt along
highly stretched orbits, which implies something once dragged
them out there.

Kuiper belt

Orbit of
known
planets

Orbit of
——2012 VP,

Orbit of
Sedna

A hidden planet (foreground) might lurk in the uncharted realms of the
solar system, leaving clues to its existence only in the orbits of dwarf
planets or of chunks of ice in the outer edges of the Kuiper belt.

The enormous, stretched orbits of Sedna and 2012 VP,,5 are
unlike anything else in the solar system. Both are too far from
Neptune to feel its effects. And they’re too far from the Oort
cloud, the distant shell of ice boulders thought to envelop the
solar system. Their trajectories could be a relic of a passing
star, or the changing influence of the Milky Way’s gravity as
the sun moves around the galaxy — or of a massive planet, long-
gone or yet to be detected.

The case for an additional planet got stronger when Trujillo
and Sheppard realized that Sedna and 2012 VP;;3 had something
in common with 10 other objects. All the objects beyond 150
astronomical units come closest to the sun, a point known as
perihelion, at nearly the same time that they cross the plane of
the solar system. There’s no reason for these perihelia to bunch
up like that. Billions of years of evolution should have left the
perihelia scattered, like the rest of the Kuiper belt —unless
something was holding the perihelia in place.

Trujillo and Sheppard estimated that a planet about two to
15 times as massive as Earth, at a distance of 250 astronomi-
cal units (about eight times as far from the sun as Neptune)
could explain why these 12 perihelia were bunched together.
But the astronomers admit that’s not the only possibility. A
closer planet as massive as Mars would have the same effect
as a Neptune-mass body much farther away.

“A few years ago everyone thought that nothing relevant
other than just plain asteroids and comets inhabited that
region,” says physicist Carlos de la Fuente Marcos. “Now
the observational evidence indicates that probably we were
wrong,.” He and his brother Raul, both at the Complutense Uni-
versity of Madrid, took a closer look at the orbits. The brothers
claim, in the Sept. 1 Monthly Notices of the Royal Astronomical
Society Letters, that not one but two planets are needed to
explain the perihelion clustering.

Around the same time, physicist Lorenzo Iorio at the Ministry
of Education, Universities and Research in Bari, Italy, offered a
different take. He says that the planet proposed by Trujillo and
Sheppard, if it exists, must be much farther out — at least twice
as far as the original prediction. By looking at gradual changes
in the orbits of a few of the known planets, Iorio calculated that
a planet twice as massive as Earth must be at least 500 astro-
nomical units from the sun, according to research in the Oct. 11
Monthly Notices of the Royal Astronomical Society Letters.

Others are more cautious. “The outer solar system can be
full of all sorts of unseen and interesting things,” Jewitt says,
“but the argument ... for a massive perturber is a bit puzzling.”
First, 10 of the 12 bodies with peculiar perihelia dive far enough
into the Kuiper belt to possibly feel Neptune’s gravity. And,
second, he says, 12 objects is a tiny sample — the apparent
perihelion clustering may just be an illusion caused by where
researchers point their telescopes.
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The recent speculation about additional planets has a famil-
iarring, says Jewitt. In the late 1800s and early 1900s, astrono-
mers relied on apparent hiccups in Neptune’s motion and a
handful of comets to kick off a search that eventually led to
the discovery of Pluto. “Not much has changed since then,” he
says. In fact, musings of a planet beyond Neptune have been
around since before anyone knew Neptune existed.

Planet hunters

In 1834, German astronomer Peter Andreas Hansen alleg-
edly suggested to a colleague that two planets were needed to
explain oddities in the motion of what was then the farthest
known planet, Uranus — oddities that led to the discovery of
Neptune in 1846. Two years later, French astronomer Jacques
Babinet claimed that Neptune also stumbled along its orbit,
hinting that a ninth planet must have been causing Neptune
to speed up and slow down as it ran around the sun.

Over the next half century, the search for more planets went
in and out of vogue. Like a game of solar system Whac-A-Mole,
new predictions popped up after each claimed discovery was
trounced. The predictions relied on observations of Neptune
as well as a handful of comets that reached their farthest point
from the sun at nearly the same distance, a clue that a massive
planet was bringing the comets all to the same point before the
comets returned to the sun.

In the early 1900s, Boston-born polymath Percival Lowell
gotinto the planet-hunting game. It’s not clear if Lowell was the
first person to use the phrase “Planet X,” but he certainly popu-
larized it. Lowell calculated where Planet X should be, based
on observations of Uranus and Neptune. Thirteen years after
Lowell died in 1916, American astronomer Clyde Tombaugh
picked up the torch, using Lowell’s calculations as a guide.
Tombaugh’s systematic observations led him to Pluto in 1930,
close to where Lowell predicted Planet X would be.

Pluto’s fall from grace started months after its discovery.
Unlike the other eight planets, which travel on flat, circular
orbits, Pluto speeds through Neptune’s orbit along a stretched,
cockeyed trajectory. The diminutive planet didn’t appear mas-
sive enough to push the outer planets around. Estimates for
Pluto’s mass dwindled until astronomer James Christy discov-
ered Charon, Pluto’s largest moon, in 1978. Christy used the

Cramped orbits

A well-worn idea Enthusiasm for planets beyond Neptune has
come and gone over the 168 years since Neptune’s discovery — and
will continue as researchers probe deeper into the Kuiper belt.

Year Event
1846 i Neptune discovered
1848 First prediction of planet beyond Neptune

i First claimed discovery of unknown planet

Comet orbits imply a ninth planet

: First photographic search for planet ends; nothing found

Lowell searches for Planet X until his death

Tombaugh discovers Pluto near where Lowell predicted it

1978 Charon discovered; Pluto’s mass measured at 0.2% of Earth’s
1992 No evidence of Planet X from Voyager 2 measurements of
¢ Uranus and Neptune masses
........ 1992 Jewitt discovers first recognized Kuiper belt object
2003 Sedna discovered
2006 Pluto demoted to dwarf planet
........ 2012 2012 VP,,; discovered
........ 2014WISEdata show no e(/.i‘aiéihce for large pIanetm outer

i solar system

i New Horizons spacecraft to fly by Pluto

: Large Synoptic Survey Telescope to begin operations

moon’s motion to weigh Pluto and found that the outermost
planet had only 0.2 percent of Earth’s mass. If something was
tugging on Uranus and Neptune, Pluto was much too small to
be the culprit.

NASA’s Voyager 2 spacecraft settled the Planet X ques-
tion — for a time. When the probe flew past Uranus and Nep-
tune in the 1980s, it gave astronomers better data to revise the
masses of the planets. The new data revealed that nothing was
pulling on them. Tombaugh finding Pluto where Lowell’s cal-
culations pointed was just a coincidence.

The search for Planet X quieted, never disappearing, but not
taken seriously. Planet X became a favorite of the tinfoil-hat
crowd, who were convinced that NASA was hiding knowledge
of a planet that would either crash into Earth or hurl abarrage
of comets our way. The end, as always, was near.

Modern planetary research has been plagued by rough
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All known objects @ Planets
beyond 150 times the S ) .
dis»';ance from the sun to % % ° Kw.per belt objects Estimated location of Planet X
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estimates and few objects to study. “What this means,”
Schwamb says, “is the observers need to go back to work.”
Only a detailed accounting of the darkness beyond Neptune
will help researchers figure out if something is there.

If that something exists, it can’t be as massive as Jupiter or
Saturn. Kevin Luhman, an astronomer at Penn State, looked
for Jupiter doppelgéngers in images from NASA’s WISE satel-
lite, a 10-month mission to scan the entire sky twice with an
infrared telescope. Massive planets are best seen in infrared
light because they’re still cooling off from their formation.
Jupiter, for example, radiates more heat than it receives from
the sun.

Reporting in the Jan. 20 Astrophysical Journal, Luhman
found no evidence for a Jupiter-mass planet within 82,000
astronomical units. Likewise, there’s no sign of something as
massive as Saturn out to about a third as far. But Luhman says
he can’t rule out a small, rocky planet, which would be too cold
for WISE to pick up.

The best bet is to look for reflected sunlight, which is how
scientists discovered Pluto and the Kuiper belt.
But even large worlds at such enormous distances
are extremely dim. If Pluto was twice as far from
the sun, it would be one-sixteenth as bright
because the sunlight not only has to get out -
there but also has to come back. %

“We would not yet have detected the
Earth,” says Jewitt, “if it were more than
600 astronomical units from the sun.” And
that’s assuming researchers knew where to
look. “That gives you an idea of the darkness
of the outer solar system.”

Instead of trying to directly observe a
planet, researchers are looking for more Kuiper belt objects,
whose orbits might bear the gravitational signature of some-
thing unseen. Trujillo and Sheppard discovered 2012 VP;;; as
part of an ongoing effort to scan the sky from Cerro Tololo
Inter-American Observatory in Chile. Undoubtedly, more
interesting objects will turn up.

Most telescope searches, however, are akin to mapping the
universe while staring through a drinking straw. Telescopes
see a tiny fraction of the sky, and observatories dole out access
just a few days at a time. Sheppard says that it will take them
several years to cover just 20 percent of the sky.

Enter the Large Synoptic Survey Telescope, or LSST, an
8.4-meter-wide telescope being built in northern Chile with
full operations planned for late 2023. Unlike other telescopes,
it will have an enormous field of view and will make a decade-
long movie of the sky, perfect for looking for moving points
of light.

Lynne Jones, an astronomer at the University of Washington
in Seattle, says the LSST could find 20,000 to 40,000 more bod-
ies in the Kuiper belt. With about 20 times as many Kuiper belt
objects in hand, astronomers should be able to see if there are
more objects with bizarre orbits and determine if the bunching

The Large Synoptic Survey Tele-
scope in Chile, illustrated here,
will make a 10-year-long movie

of the night sky starting in 2023.

of perihelia is real or just an artifact of having found only a few.

Plus, says Jones, LSST could detect an Earth-sized planet
out to between 300 and 500 astronomical units, depending
on how reflective its surface is.

For planetary scientists, if aremote Planet X exists the ques-
tion is: How do you form a planet that far from the sun? Renu
Malhotra, a planetary scientist at the University of Arizona in
Tucson, says the problem is time. At that distance, the planet
building materials would have been smeared over a ring sev-
eral hundred billion kilometers around. “To make a planet the
size of the Earth,” says Malhotra, “could take longer than the
age of the solar system.” The only solution, she says, is to steal
the planet from somewhere else.

Uranus and Neptune are the most likely thieves, pilfering
planets from the space between their orbits. Malhotra says that
aclose encounter with either of those giants could slingshot an
Earth-sized ball of rock to well beyond the Kuiper belt.

Planet X might also be extrasolar, says planetary scientist
Rodney Gomes of the National Observatory in Rio de Janeiro.
The sun was born in a nebula along with several
thousand other stars, and many of those prob-
ably had planets of their own. As stars jostled

each other, planets could have been torn away
from one star and captured by the gravity of
another. Perhaps Planet X is just the result of
a brief game of interstellar catch.

“The jury’s still out on whether you need to
have a planet there or not,” Schwamb says. A
close encounter with a passing star could have

lured Sedna and 2012 VP,,3 away from their sib-
lings, like an astronomical pied piper. Stellar fly-
bys are rare, however, and the star must pass
close enough for the two dwarf planets to notice but not so
close that it disrupts the entire Kuiper belt and possibly the
outer planets.

The odds go up if the star is a relative, born in the same neb-
ula as the sun. In addition to tossing planets around, stellar
siblings could have tugged on the debris swirling around the
sun. The distorted orbits would have frozen in place after the
sun’s brothers and sisters drifted away.

For 168 years, the lure of planets hiding beyond Neptune has
never faded. The remoteness of the outer solar system, Jewitt
says, “leaves open the door to all sorts of wild speculation.”

The hunt for Planet X “is one of those things that’s very high
risk,” Luhman says, “but if it was found, it would be a huge dis-
covery.” Astronomers have discovered more than 1,800 planets
orbiting other stars, and yet our own backyard is still largely
a mystery. “We haven’t explored all of the solar system yet,”
Sheppard says, “so people always want to believe that there’s
something else out there.”

Explore more
B C.A. Trujilloand S.S. Sheppard. “A Sedna-like body with a

perihelion of 80 astronomical units.” Nature. March 27,2014.
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Who has the right mental stuff for a years’ long mission to Mars?
By Bruce Bower

o one has come closer to experiencing the enduring

solitude and high-risk travel that would accompany

a mission to Mars than the three astronauts who

flew to the International Space Station on Novem-
ber 23, 2002.

Just nine weeks later, the space shuttle Columbia exploded.
That led controllers to extend the Expedition 6 mission, as
the trio’s endeavor was known, from four to five and a half
months — about the time needed for a trip to Mars. On the
journey back from the space station, a spacecraft malfunction
caused a high-speed reentry to Earth’s atmosphere, approach-
ing speeds that would be reached when nearing Mars. The
Expedition 6 capsule bumped and rolled to a stop about 475
kilometers off course, in a remote part of West Asia. The crew
was rescued five hours later.

Astheywaited, the astronauts pulled themselves out of their
battered craft, set up two radio systems and performed other
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survival procedures — all with great difficulty. The men’s bod-
ies had become accustomed to the lack of gravity in space, so
their limbs felt like dead weights. Each head movement caused
a wave of dizziness. Two crew members with experience
readjusting to Earth conditions during previous missions to
the space station staggered about slowly. Rookie space traveler
Don Pettit crawled back and forth between the capsule and the
crew’s new base camp.

It wasn’t easy, but Expedition 6 demonstrated that a space
station crew could perform critical procedures in a situation
similar to a Mars trip and landing, Pettit wrote in 2010 in the
Journal of Cosmology.

He acknowledged, however, that a longer Mars voyage
would bring novel emotional and social challenges.

Much is known about the psychology of participating
in space missions that circle Earth at relatively close range
or venture to the moon. Scientists are in the early stages,

TANG YAU HOONG
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however, of understanding what it takes to hurtle through
space for half a year and spend 18 months exploring the Red
Planet before facing another five to six months getting home.
Although no date has been set for a Mars expedition,
researchers who study humans in space are planning for an
interplanetary voyage by 2050. If and when it

Marshburn was lucky. Some astronauts just can’t get enough
shut-eye during missions. “The space environment is user-
unfriendly for sleep,” says flight surgeon Smith Johnston of
NASA’s Johnson Space Center in Houston. On the space sta-
tion, slumber can be disrupted by constant noise and activity,

temperature fluctuations and an artificial atmo-

happens, Mars astronauts will live in an artifi- Goi ng into sphere in which elevated carbon dioxide levels

cial environment devoid of natural light, where outer space Is may cause dizziness and other symptoms. Add

sleep can easily be disrupted. Sending a message the most to that changes in the timing of work shifts when

to Earth and receiving a reply will take close to : : supply craft and new crews arrive. Microgravity

) dramatic thing ; , L

45 minutes. About a half dozen crew members h h can trigger back pain and fluid shifts that lead to

will have only themselves for company. A couple that canha ppen pressure inside the skull and vision problems.

hundred million miles out in space, they’ll be the to your bOdy No one knows why.

firsthumans to see their home planet as nothing other than Physiologist Laura Barger of Harvard Medical

more than a speck of light in the heavens. bein g born” School and her colleagues tracked 4,311 days of
Studies of people working for weeks in a deso- sleep among 85 astronauts during space shuttle

THOMAS MARSHBURN

late Utah desert, for months in the darkness of

Antarctic winters and for more than a year on a simulated
space expedition in Russia provide some guidance for select-
ing and training individuals and crews capable of dealing
with the unpredictable challenges of a Mars mission. Studies
of space shuttle and International Space Station crews offer
insights as well.

The heady days of the 1960s space program, when coura-
geous, quick-thinking and fiercely independent test pilots dis-
played “the right stuff” to become astronauts, are long gone.

“Researchers don’t talk about astronauts having ‘the right
stuff’ for long-term space missions,” says psychologist David
Dinges of the University of Pennsylvania School of Medicine.
An interplanetary journey calls for a different kind of right
stuff — characteristics that make for strong teams, not indi-
viduals, he says. The goal for future missions is to develop
crews that work well enough in unison to compensate for any
difficulties that individuals might encounter in space.

Losing sleep

Consider the biological shock of leaving Earth to live in an
orbiting facility where a suited-up astronaut floats in the air.
“Going into outer space is the most dramatic thing that can
happen to your body other than being born,” says astronaut
Thomas Marshburn, who completed a five-month stay on the
International Space Station in May 2013.

Astronauts adapting to their new surroundings must stay well
rested to perform daily duties and handle onboard emergencies.
But the act of sleeping gets redefined in space, which can create
problems. Each space station crew member catches z’s strapped
into a sleeping bag attached to the wall. For Marshburn, weight-
lessness led to a few fitful nights of sleep when he first arrived
at the station. He would doze off only to awaken with a start,
feeling like he was falling.

He eventually adjusted to the microgravity caused by the
space station’s free fall around Earth and slept well. When
a hectic work schedule cut into his sleep time, he took five-
minute naps while floating in his room.

or International Space Station missions. Flights

occurred between July 2001 and July 2011. Participants wore

devices on their wrists that measured movement and provided
relatively accurate estimates of time spent asleep.

Crew members headed into space sleep-deprived and stayed

Anticipation Astronauts on shuttle missions (light bars) and Inter-
national Space Station missions (dark bars) spent a greater percentage
of nights sleeping fewer than six hours shortly before and during flights
than the week after returning to Earth. On the space shuttle, astronauts
slept least on nights before conducting repairs or other operations
outside their vehicle (EVA). SOURCE: L. BARGER ET AL/LANCET NEUROLOGY 2014

Sleep loss and spaceflight
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A Japanese astronaut kicks back in a sleeping bag attached to a wall of
the International Space Station so he doesn't float around the chamber.
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A crew at the Mars Desert Research Station in Utah ambles across a barren
landscape nearby. Participants operate out of a cramped home base (right).

that way until returning, the researchers reported in the Sep-
tember Lancet Neurology. Nightly sleep averaged 5.96 hours
during roughly weeklong shuttle missions and 6.09 hours dur-
ing space station stays that ran as long as six months. Shut-
tle and space station astronauts slept for comparably short
amounts of time beginning about three months before
spaceflight, at the start of preflight training.

On Earth, chronic sleep restriction of that magnitude causes
attention and memory problems, Dinges says.

About three-quarters of shuttle and space station crew
members in the study took sleep medications at some point
during their missions. But the meds helped only alittle: Astro-
nauts gained an average of about 10 minutes of sleep per day
on the shuttle and 35 minutes on the space station, no more
than would be expected by chance, Barger says. These minor
improvements are similar to experiences of people who take
the same meds for insomnia on Earth.

Because sleeping pills work for some insomniacs, Johnston
hopes to find out which astronauts might be biologically recep-
tive to sleeping pills and choose the most effective drugs and
doses for those individuals. Other NASA strategies to promote
nighttime sleep include equipping workstations with blue
lights, which suppress levels of the sleep hormone melato-
nin and raise alertness so that astronauts can work a full shift
before retiring, and designing computer-delivered instruction
in relaxation exercises and sleep-promoting routines.

Mimicking Mars

Even with normal gravity, serious sleep problems were the
norm for four out of six participants on a one-of-a-kind simu-
lated Mars trip. Dubbed the Mars 500, the simulation was con-
ducted in Moscow from June 2010 to November 2011.

The Russian Academy of Sciences selected three crew mem-
bers from Russia, two from Europe and one from China to live
in a pressurized facility with interconnected modules like
those on a spacecraft. A lower floor contained personal and
laboratory areas. An upper floor included a mock Mars surface
where the crew conducted experimental tests.
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Participants conducted scientific experiments and other
projects for 520 days, under the direction of mission control-
lers. That’s enough time for an actual round-trip to Mars, with
time for about five months of research on the Red Planet.

The crew wore movement-tracking devices, which indicated
that four men developed sleep problems during the faux flight,
even though it was quieter than an actual space trip and they
didn’t have to deal with microgravity. One participant slept
an average of only 6.54 hours nightly. Another shifted from a
regular 24-hour pattern of sleeping and waking to a 25-hour
cycle, which can disrupt slumber, memory and decision
making (SN: 2/9/13, p. 8).

Although they were carefully screened before the study,
men who became troubled sleepers during the mission devel-
oped a range of psychological and behavioral problems, a
team led by Dinges’ Pennsylvania colleague Mathias Basner
reported March 27 in PLOS ONE. One man became increas-
ingly depressed, physically exhausted and mentally fatigued.
He and another slumber-deprived crew member had the bulk
of arguments and conflicts with mission control and onboard
comrades.

Another man took frequent naps during the day that length-
ened as the study wound down. Rather than arguing or fight-
ing with others, he increasingly withdrew from the group and
spoke only occasionally with just two of his colleagues.

“The isolation of that one crew member is very concerning
and dangerous,” says psychologist Sheryl Bishop of the Uni-
versity of Texas Medical Branch at Galveston. Social quaran-
tine of one astronaut from the rest on an actual space mission
could lead to breakdowns in team performance and botched
responses to emergencies.

Although Bishop did not participate in Mars 500, she has led
studies of teams on two-week simulated Red Planet expedi-
tions that take place at an isolated outpost in Utah known as
the Mars Desert Research Station.

On this forbidding, Mars-like landscape, teams of about
six researchers conduct a variety of experiments relevant to
a stay on the Red Planet, such as how best to grow food inside
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a structure that recycles wastewater. Since 2002, teams have
performed best when members identified closely with the
whole group, talked frequently with each other and focused
on completing tasks, Bishop says.

These crucial elements of effective teams appear to have
gone missing during the Mars 500 simulation.

Intriguingly, two crew members on the 17-month Mars 500
mission slept fine the whole time and adjusted well to their
confined environment. These men interacted frequently with
their colleagues, except for the withdrawn individual.

The researchers have yet to look for psychological or biolog-
ical factors that distinguished happy, well-rested participants
from those who struggled mightily and slept little during Mars
500. “This is a serious scientific mystery,” Dinges says.

Extreme training

NASA psychologist Albert Holland knows it will be tough to
assemble a team capable of carrying out a Mars mission with-
out major hitches.

Holland has coordinated psychological services at the space
agency for 27 years. His duties include developing personality
tests for astronaut candidates and conducting psychological
training of astronauts for extended spaceflights.

In preparation for a future Mars mission, applicants who
pass an initial screening will be
sorted into teams that get evaluated
in different real-world environments
that partly re-create the challenges
they would face, Holland says.

A year on the space station might
be followed by a year conducting
experiments in Antarctica, where
winter consists of months of dark-
ness. Crews might then have to sur-
vive for several months in a desolate
region with only caves for cover.

In a lead-up to such ventures, a
six-member team is conducting a
simulation of life on a Mars space
station in a large dome built on the
side of Hawaii’s Mauna Loa volcano.
The NASA-sponsored project began
in October and will last at least eight
months.

Unlike a reality TV show such as
Survivor, where each participant vies
to win a contest in an exotic locale
by whatever means necessary, Mars
mission candidates sent to harsh environments need to work
selflessly for the good of their crews.

All astronauts must be able to make decisions quickly in
life-or-death situations, but long spaceflights such as a Mars
expedition or year-long stint on the International Space Sta-
tion demand alevel of teamwork and group morale not needed

Participants relax during a 520-day exercise inside a
Russian facility that mimicked a Mars mission (top).
One crew member wearing space gear (bottom),
conducts an exercise in an enclosed area designed
to resemble the Red Planet’s terrain.

on trips of a week or two. Some issues are difficult to predict in
advance, even after observing teams in action on Earth. On a
Mars trip, where men and women will probably work together,
according to Holland, sexual tensions could split a team apart.

Some evidence suggests that the presence of women makes
various kinds of teams more effective, at least in the short run,
Bishop says. But long-term studies of men and women crew
members are lacking.

“The key is to find and develop people who can manage their
relationships with team members, look beyond their own
needs and work toward a higher goal,” Holland says.

One crucial characteristic of a good team member is adapt-
ability, at least according to 26 veterans of six-month space
station missions recently interviewed by Holland. Crew mem-
bers will need to deal well with stressful situations, stay on
an emotionally even keel when things go wrong and maintain
work quality in the face of sleep loss.

Astronauts in Holland’s study also emphasized social and
teamwork skills, divvying up responsibilities and taking
charge when needed during onboard emergencies.

Transcending differences

Team building can be further complicated in space missions
that include astronauts from different nations, which will
certainly be the case with a mission
to Mars. Crew members from various
parts of the world will need to over-
come cultural differences quickly
when placed in extreme Earth envi-
ronments, says psychiatrist Nick
Kanas of the University of California,
San Francisco. Previous research on
Russia’s Mir space station and on the
International Space Station suggests,
for instance, that stressed-out Rus-
sians experience a blend of fatigue
and depression. When U.S. astro-
nauts get upset, they are more likely
to report a mix of anxiety and depres-
sion, Kanas reports in the October-
November Acta Astronautica.

Some emotional troubles tran-
scend culture, Bishop says. Anger,
depression and confusion spread
rapidly when team members form
cliques, regardless of where they
come from, according to studies of
U.S. and European scientists work-
ing at isolated Antarctic research stations.

Confronted with the pressure of surviving with others for
along time in confined spaces in a dark landscape, individu-
als often keep their worries and insecurities to themselves,
Bishop adds. Members of polar expeditions studied by medi-
cal anthropologist Lawrence Palinkas of the University of
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Crews at Antarctica’s Concordia research station spend about
four winter months with no outside contact and in total darkness
outside. A Concordia team member (bottom) enters the outpost
from its roof.

Southern California in Los Angeles often expressed con-
cern about not burdening others, even after being injured.
There’s good reason for such concern: Leaders of polar treks
and months-long submarine missions have reported feeling
overwhelmed and frustrated when asked for emotional sup-
port by teammates.

Team work
Aspiring Mars astronauts, as well as mission controllers for
a Mars expedition, must be able to rely on each other. Space
travelers and ground officials won’t be able to com-
municate instantly, as they do during International
Space Station missions. It will take about 22 minutes
for messages from a craft on or near Mars to reach
Earth, and the same amount of time for a response
to reach space travelers. Regular conversations
with ground officials, a fixture for astronauts on the
International Space Station, will be impossible. Mars
astronauts will have unprecedented independence
to deal with onboard problems and urgent decisions.

To ease feelings of isolation among even the best-adjusted
deep-space astronauts —who will not be able to use computers
to chat with family members, as is common on the International
Space Station — NASA may turn to virtual families, Holland
says. Researchers are in the early stages of developing head-
gear that will place crew members in virtual, 3-D re-creations
of their family homes, where they will visit simulated versions
of their spouses, children and other loved ones.

For all its psychological and social challenges, space travel
has a transcendent upside. From the beginnings of national
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space programs more than 50 years ago, astronauts have
described how their lives have changed for the better as a
result of their otherworldly journeys.

So it went for U.S. astronaut Jerry Linenger, even after
enduring an onboard fire, a near-collision with a resupply
rocket and several system failures during four months on Mir
in 1997. In his 2000 book Off the Planet, Linenger described
returning home with increased self-confidence, greater appre-
ciation of life’s pleasures and a newfound sense of Earth and
its human inhabitants as a unified entity.

In a 2006 survey of 39 U.S. and Russian astronauts, Kanas
and his colleagues found that all of them reported personal
growth as aresult of flying in space. In particular, participants
said they better grasped Earth’s beauty.

Returned astronauts often report a heightened concern
for the collective interests of people around the world, world
peace and a God that exists beyond specific religions, says psy-
chologist Peter Suedfeld of the University of British Columbia
in Vancouver.

Suedfeld and his colleagues reported in 2012 in Acta Astro-
nautica that 20 retired Russian astronauts described positive
changes such as finding more direction in their lives following
their spaceflights. So did 125 U.S. astronauts, whose memoirs
were analyzed by Suedfeld’s team in 2010 in the Journal of
Personality.

Not everyone comes back inspired. Edwin “Buzz” Aldrin,
who in 1969 became the second person to walk on the moon,
sank into depression, developed alcoholism and got divorced
after that mission. Following a 2006 mission on the Interna-
tional Space Station, Lisa Nowak was arrested for attempting
to kidnap a rival girlfriend of a fellow space station astronaut
with whom she had been having an affair.

Astronauts can only guess at how a Mars trip would affect
them. Thomas Marshburn recalls that he and his crew mates
on the International Space Station felt comforted
and inspired by the sight of Earth outside the craft’s
windows. When Marshburn floated to the other side
of his space home and peered out at the twinkling
universe, a sense of insignificance and aloneness
took over. As much as he wants to participate in an
eventual Mars mission, Marshburn knows it would be
tough to watch Earth shrink into one of many distant
stars during an interplanetary journey.

That humbling experience might lead to spiritual
growth in some space travelers and emotional turmoil in others.

“There will always be an element of the unknown and the
unexpected on long spaceflights,” Holland says.

If there is such a thing as “the right stuff” for teams of astro-
nautsjourneying more than 200 million miles to the Red Planet,
they’ll need a whole lot of it to get there and back again.

Explore more
B N. Kanas. “Psychosocial issues during an expedition to
Mars.” Acta Astronautica. October-November 2014.
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AGING = PAIN

For many, arthritis and spinal
disc degeneration are the most
common source of pain, along
with hips, knees shoulders and
the neck. In designing the Jacuzzi
Hydrotherapy shower,  we
worked with expert physicians
to maximize its pain relieving
therapy by utilizing the correct
level of water pressure to provide
gentle yet effective hydrotherapy.

JACUZZI® SHOWER = RELIEF

Four Jacuzzi®
ShowerPro™ Jets
focus on the neck,
back, hips and
knees and may
help ease the pain
and discomfort of:

The Jacuzzi® Hydrotherapy Shower e Arthritis « Neuropathy

provides a lifetime of comfort and

relief... safely and affordably.

As we age, the occasional aches and pains of
everyday life become less and less occasional.
Most of us are bothered by sore muscles, creaky
joints and general fatigue as we go through
the day- and it’s made worse by everything
from exertion and stress to arthritis and a
number of other ailments. Sure, there are pills
and creams that claim to provide comfort,
but there is only one 100% natural way to feel
better... hydrotherapy. Now, the world leader
in hydrotherapy has invented the only shower
that features Jacuzzi® Jets. It’s called the Jacuzzi®
Hydrotherapy Shower, and it can truly change
your life.

For over 50 years, the Jacuzzi® Design
Engineers have worked to bring the powerful
benefits of soothing hydrotherapy into millions
of homes. Now, they’ve created a system that
can fit in the space of your existing bathtub or
shower and give you a lifetime of enjoyment,
comfort and pain-relief. They’ve thought of
everything. From the high-gloss acrylic surface,
slip-resistant flooring, a hand-held shower
wand to a comfortable and adjustable seat,
to strategically-placed grab bars and lots of
storage, this shower has it all.

Why wait to experience the Jacuzzi®
Hydrotherapy Shower? Call now... it’s the first
step in getting relief from those aches and pains.
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REVIEWS & PREVIEWS

These rocks in Spain
helped geologists
determine what
killed the dinosaurs.

TELEVISION

‘Mass Extinction’ vivifies the science of die-offs

Anyone with a passing interest in dinosaurs knows that the beasts were killed off some 65
million years ago after a colossal asteroid struck Earth. But what many people probably don’t
know is how paleontologists came to that conclusion. Mass Extinction: Life at the Brink tells
that story.

The hour-long documentary, airing on the Smithsonian Channel, explores the causes of
two of Earth’s five mass extinctions: the dinosaurs’ demise and the “Great Dying.” That long-
ago extinction, roughly 252 million years ago, saw as many as 97 percent of species on Earth
disappear. By focusing on how researchers have pieced together these ancient whodunits,
Mass Extinction offers great insight into how science works.

The film begins with a journey back in time — to the 1970s. Geologist Walter Alvarez is study-
ing rocks in Italy. An odd sliver of clay in a stretch of limestone intrigues him: It contains an
unusually high concentration of iridium, an element that is normally rare in Earth’s crust. Sim-
ilar iridium-rich layers appear elsewhere around the world and all date to around the time of
the dinosaur extinction. Working with his Nobel Prize-winning physicist father, Luis, Alvarez
hypothesizes that the iridium came from an asteroid. The documentary goes on to show how
subsequent studies over the last few decades have uncovered
remnants of the asteroid’s gigantic crater and have calculated
the extent of the space rock’s destruction.

Alien forces aren’t always at play in mass extinctions. In the
case of the Great Dying, the destruction was homegrown.
The world just before the extinction event was very different
from today’s, as the program’s CGI effects illustrate. Earth’s
landmasses made up one giant supercontinent called Pangaea,
armored trilobites ruled the seas and reptiles resembling
the demon dogs from Ghostbusters ruled on land.

Researchers suspect that the creatures were wiped out by
amajor episode of climate change triggered by an enormous
volcanic eruption in Siberia. Pinning the blame on the
volcano requires getting the timing just right: Did the volcano
erupt before, during or after the die-off? The film shows
researchers working in Siberia and China trying to answer
that question. Increasingly, these scientists say, the evidence
is pointing to the volcano as the culprit.

The last third of the documentary shifts to the present and examines whether Earth is on
the brink of a sixth mass extinction. And here the film falls a bit flat. The filmmakers cram
so much into a mere 15 minutes — evidence that we’re on track for a mass die-off, proof that
humans are responsible and actions people should take to stave it off — that their arguments
feel incomplete. That’s especially the case when compared with the film’s thoughtful treat-
ment of the other two extinctions.

But on balance, the documentary is an informative introduction to the science of mass
extinctions. The film explains the research so that anyone can follow along while still manag-
ing to captivate viewers who are well-versed in science. — Erin Wayman

The gray layer,
found-inrocks

in Spain and-else-
where, marks the
dinosaur extinction
event.

Mass Extinction:
Life at the Brink
PREMIERES NOVEMBER 30
SMITHSONIAN CHANNEL
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TODO

Imagining Deep Time
THROUGH JANUARY 15,2015
Eighteen works of art offer
ways to conceptualize the
unfathomable vastness of
geologic time.

NATIONALACADEMY OF
SCIENCES, WASHINGTON,D.C.

Whales: Giants of
the Deep

THROUGH FEBRUARY 16,2015
Real bones and life-size
replicas tell the story of how
whales evolved from land
animals and developed adap-
tations that allow the animals
to thrive underwater.

DENVER MUSEUM OF
NATURE & SCIENCE

Maya: Hidden Worlds
Revealed

THROUGH MAY 3,2015

Rare artifacts and hands-

on activities illuminate the
everyday lives of Maya living
more than 1,000 years ago.

MUSEUM OF SCIENCE,
BOSTON

Numbers in Nature

ONGOING

A mirror maze (below) is the
centerpiece of this interac-
tive exhibit that explores
mathematical patterns
hidden in nature, as well as
inart and music.

MUSEUM OF SCIENCEAND
INDUSTRY, CHICAGO
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ROADSIDE GEOLOGY OF ALASKA

Second Edition
CatHY CONNOR

Alaska, with the highest peak in North America,
extensive glaciers, and breathtaking fjords, is a
state full of superlatives. Discover how all these
features developed in the new edition of our
Alaska guide.

328 pages © 6x9 ¢ full-color illustrations
$26.00, paper ° Item #245

ROADSIDE GEOLOGY OF OREGON
Second Edition

MARLI B. MILLER

Oregon’s list of geologic superstars is long: it
includes Crater Lake, Mt. Hood, the Columbia
River Gorge, and more. Learn about them all
with this new edition of a classic Roadside guide.

400 pages ° 6x9 e full-color illustrations
$26.00, paper ° Item #246

MP Mountain Press
PUBLISHING COMPANY
P.O. Box 2399 - Missoula, MT 59806 + 406-728-1900
800-234-5308 + info@mtnpress.com
Www.mountain-press.com

THE PORMIDIC TARLE OF THE

The Periodic Table of the Cosmos - Poster
Using the symbols on the periodic table is a colorful
and engaging way to serve as a tour guide for
exploring the cosmos. Order # JSP-0179, $19.95;
Size 26” X 38” Laminated, Info sheet included. Great
entertainment for the science enthusiast!

Classic “Infinity” Flammarion - Art Print
Available Sizes: 16” X 20”; 24” X 30”; 28” X 36”
Laminated and Un-laminated Versions

The Periodic Table for Science Geeks

This imaginative poster is the perfect gift for the
science geek! It methodically takes each element on
the periodic table and links it to the chemical symbols
with topics which include astronomy, biology,
geology, physics, archaeology, paleontology,
computer science, math and inventions. Order # JPT-
0394; Cost: $19.95, Laminated, Info sheetincluded!

Meteorite Jewelry,
Lightning Sand Jewelry,
Science Gifts and Posters!
“Jewelry with a Story!”

i

We have women’s and men’s meteorite jewelry in many
sizes and shapes; lightning sand jewelry; elegant shell,
rock and gemstones. We also do custom work &
meteorite engraving! Each necklace comes with
information, authenticity & attractive jewelry box.

www.sciencemall-usa.com
3500 Dodge St.
Ste. 7, #197 !
Dubuque, IA 52003
PH: 563-542-9038
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FEEDBACK

The lengths (and heights) one group
will go to save a native plant

OCTOBER 18,2014

SOCIAL MEDIA

Mites are all right

Amid a chorus of “yuck!” and “ew!”
some readers on Twitter respond-
ed surprisingly positively to the
news that they probably have
microscopic mites hiding out on
their faces (SN: 10/18/14, p. 4).

“As long as they don’t bother me,
I don’'t mind them chilling there”
@ecoponics92

“I wonder, do my face mites get sun-
burned when | get sunburned? Do
they appreciate a bit of sunblock?”
@carbonconcepts

“What a microbiome we have!”
@libby_kelly

Join the conversation
E-MAIL editors@sciencenews.org

MAIL Attn: Feedback
1719 N St, NW
Washington, DC 20036

Connect with us
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Speculation about a sail

The fish-eating dinosaur Spinosaurus
might have been an avid swimmer. As
Susan Milius reported in “Lost-and-found
dinosaur led a semiaquatic life” (SN:
10/18/14, p. 10), adaptations like dense
limb bones and small hips hint that the
big predator thrived in water.

The findings inspired a lot of discussion
about Spinosaurus’tall, saillike flap
that rose from its back. “Has the pur-
pose of that enormous fin been deter-
mined?” asked Jim LeSire. “It seems
unlikely it was used for radiating excess
heat if the animal spent so much time
in the water.”

Mark S. wondered if the “sail” could
have been exactly what it looked like:
“A giant sail that the dinosaur used
to give itself a boost between hunting
grounds? By angling itself correctly it
should have been able to tack under
avariety of conditions.” Commenter
bruzote, though, didn’t think much
of the idea of a wind-powered dino.
“We see ‘sails’ in other species and not
one is used for sailing.”

For now, paleontologists don’t know
how Spinosaurus used that impressive
sail, says Milius. The researchers who
did the study mused that it might have
acted as a flashy display that would
be visible while the dinosaur glided
through the water. But of course, she
adds, anatomical features can perform
more than one task. “And what drives a
structure’s evolution originally may not
be what maintains it as time goes on.”

Not-so-sweet sweeteners

No-cal sweeteners don't pass as quietly
through the gut as scientists once thought.
In "Artificial sweeteners may tip scales
toward diabetes” (SN: 10/18/14, p. 6),
Rachel Ehrenberg revealed that saccharin
can reshuffle the gut’s microbial communi-
ties, triggering metabolic problems.
Christen Felton thought the study
deserved some scrutiny. “The mice for
the control group were given glucose,
yet glucose isn’t readily available to us as
a sweetener. What is available is sucrose,
whose fructose component is so demon-
strably deleterious that it seems unfair

to have used glucose instead.”
Ehrenberg says that early in the
study, the scientists did pit three arti-
ficial sweeteners against sucrose, a
half-and-half mixture of glucose and
fructose molecules also known as table
sugar. “Some mice drank water spiked
with artificial sweeteners while the
control mice drank glucose, sucrose
or water. After 11 weeks, the control
groups had normal glucose levels in
their blood, but the mice that were
fed artificial sweeteners had high lev-
els. Antibiotics abolished this effect,
implicating gut microbes.” While the
researchers didn’t focus on sucrose, she
says, they did establish that artificial
sweeteners meddled with the mice’s
metabolism in a way that sucrose and
glucose did not, and that the response
is somehow mediated by gut microbes.
With all the fuss over sugar substi-
tutes, some think the best option is to
opt out. “In addition to the possible
(probable?) negative health effects, arti-
ficial sweeteners have another problem:
they all taste bad and leave a disagree-
able aftertaste,” wrote online com-
menter Phansigar. “I avoid them. I'll
take my chances with sugar if I have to.”

Sorting out tools and stones
Two sets of stone tools from Brazil
described by Bruce Bower in “More signs
emerge of New World settlers before
20,000 years ago” (SN: 10/18/14, p. 14)
suggest that groups of early settlers beat
the Clovis people to the Americas.
“I hate to say it, because I love the idea
of 20,000-year-old tools, but those
chips look like naturally occurring frag-
mented crystalline rocks like I found
by the bucketful in Northern Arizona,”
wrote online commenter Kiplin.

The simpler the proposed tools,
the tougher it gets to identify inten-
tional modifications, says Bower. “The
researchers who reported the find say
that microscopic marks on the rocks
came from everyday activities, like
butchering animal carcasses. Critics
say that natural events, such as rock
slides, probably created the chipped
rocks at the Brazilian site.”

STEVE GSCHMEISSNER/SCIENCE SOURCE
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*But read this entire ad for an even better deal!

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.

fitted leather case and with a plastic

The only universal optical instrument...

PANSCOPE

(the complete optical
system)

from us only $59.95%

* PANSCOPE is beautifully
gifi-boxed, comes with its neatly

“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
5%, 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 magpnification with
20 mm objective lens. it
comes in a neat zippered
carrying case. The
objective lens can be used
as an 8x magnifier: A 25x
microscope attachment
(829.95, 3 for $59.90)
is also available.

$59.95*

OMIRASCOPE is so small that it fits unobtrusively
J in aman’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...

* JomiraZooms
focus smoothly
from 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.
J 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™ is not a
. . -

mechanical watch. It is powered by an i,
exquisite Japanese quartz movement. ¥ :.'ﬂ'_g
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

g 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 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 E"—_ 1
when you get it. =zt
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his beautiful clock is clad in brushed aluminum.
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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division of jomira/advance
470 3rd St., #211, San Francisco, CA 94107

* And here is our “special deal”: You may buy any three of these items -- mixed or matched --

for the price of two. The least expensive item is on the house -- absolutely FREE!
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SCIENCE VISUALIZED

Planets stake their claim around infant star

As ababy, our solar system probably
looked something like this.

At the center of this newly released
telescope image is HL Tau, a star
located about 450 light-years away in
the constellation Taurus. A dense disk
of gas and dust surrounds the star,
which is a youthful million years old.

But the most striking features are
the dark gaps, which astronomers
suspect are carved out by developing
planets that sweep up material as they
loop around their sun. In only a mil-
lion years or so, planetary embryos

Focus on a planetary baby picture

450

light-years

Estimated distance to
HL Tau (over 4 quadrillion
kilometers)
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that began as pebbles have apparently
grown massive enough to clear out
their own orbital paths.

This unprecedented image of a
nascent planetary system comes from
the Atacama Large Millimeter/submil-
limeter Array, or ALMA, a network of
several dozen radio dishes located in
the high-elevation desert of northern
Chile. The dishes detect wavelengths of
light that are sensitive to cosmic dust
grains; the spacing between dishes — as
much as 16 kilometers — allows astron-
omers to capture incredibly fine detail

110

kilometers

Distance from ALMA at which the array can

detect a penny-sized object, providing the
resolution needed to see gaps in the disk

such as the thin grooves. (For scale, the
innermost ring is about 10 times as far
from the star as Earth is from the sun.)
Hints of gaps around young stars
have been seen before, but this is the
sharpest image of them to date. Seeing
rings around such a juvenile star prob-
ably means that planets can grow faster
than theorists have predicted. Scien-
tists hope to combine the observations
of HL, Tau with those of other nurser-
ies to figure out how planetary systems
like our own form.
— Christopher Crockett

010

percent

The age of HL Tau
compared with that
of the sun

ALMA/NRAO, ESO, NAOJ
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A ViSllGll Guide
to the Universe

Professor David M. My
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Explore the Universe
with the Smithsonian

From Saturn’s rings to the heart of the Milky Way, and from colliding
galaxies to cataclysmic gamma-ray bursts at the edges of visible

space, some of the most spectacular sights in the cosmos are now

as easy to see as the stars above. A Visual Guide to the Universe,
produced in partnership with the Smithsonian, takes you there in 18
lavishly illustrated lectures taught by award-winning professor and
distinguished astronomer David M. Meyer of Northwestern University.

Among your many adventures, you will orbit Saturn with the Cassini
probe, see an asteroid up close with the Dawn spacecraft, and search for
water and life on Mars with the Mars rovers. Looking beyond our solar
system, you will witness how an armada of remarkable space telescopes
is uncovering the secrets of the cosmos. Embark on our era’s greatest
voyages of discovery. Without leaving home, you’ll find the view is
truly out of this world!

Offer expires 12/14/14
THEGREATCOURSES.COM/8SN
1-800-832-2412

A Visual Guide

to the Universe

Taught by Professor David M. Meyer
NORTHWESTERN UNIVERSITY

LECTURE TITLES

Probing the Cosmos from Space

The Magnetic Beauty of the Active Sun
Mars—Water and the Search for Life
Vesta and the Asteroid Belt
Saturn—The Rings of Enchantment
The Ice Moons Europa and Enceladus
The Search for Other Earths

The Swan Nebula
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The Seven Sisters and Their Stardust Veil
. Future Supernova, Eta Carinae
Runaway Star, Zeta Ophiuchi
. The Center of the Milky Way
. The Andromeda Galaxy
. Hubble’s Galaxy Zoo
. The Brightest Quasar
. The Dark Side of the Bullet Cluster
. The Cosmic Reach of Gamma-Ray Bursts

. The Afterglow of the Big Bang

A Visual Guide to the Universe
Course no. 1893 | 18 lectures (30 minutes/lecture)

' SAVE $155

DVD $219-95" NOW $64.95

+$10 Shipping, Processing, and Lifetime Satisfaction Guarantee
Priority Code: 95557

For 24 years, The Great Courses has brought the
world’s foremost educators to millions who want to
go deeper into the subjects that matter most. No
exams. No homework. Just a world of knowledge
available anytime, anywhere. Download or stream
to your laptop or PC, or use our free mobile apps
for iPad, iPhone, or Android. Over 500 courses
available at www.TheGreatCourses.com.



http://www.sciencenewsdigital.org/sciencenews/20141129/TrackLink.action?pageName=IBC&exitLink=http%3A%2F%2Fwww.TheGreatCourses.com
http://www.sciencenewsdigital.org/sciencenews/20141129/TrackLink.action?pageName=IBC&exitLink=http%3A%2F%2Fthegreatcourses.com%2F8sn
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watch in a soldier’s pocket

t's the summer of
I 1944 and a weath-
ered U.S. sergeant

is walking in Rome
only days after the Al-
LY ¥ | lied Liberation. There
is a joyous mood in the streets and
this tough soldier wants to remember
this day. He’s only weeks away from
returning home. He finds an interest-
ing timepiece in a store just off the
Via Veneto and he decides to splurge
a little on this memento. He loved
the way it felt in his hand,

bomber and somehow made it back
to the U.S. Besides the Purple Heart
and the Bronze Star, my father cher-
ished this watch because it was a
reminder of the best part of the war
for anysoldier—the homecoming.

He nicknamed the watch Ritorno for
homecoming, and the rare heirloom
is now valued at $42,000 according
to The Complete Guide to Watches. But
to our family, it is just a reminder
that nothing is more beautiful than
the smile of a healthy returning GI.

and the complex movement
inside the case intrigued
him. He really liked the
hunter’s back that opened
to a secret compartment. He
thought that he could
squeeze a picture of his wife

We wanted to bring
this little piece of per-
sonal history back to
life in a faithful repro-
duction of the original
design. We've used a

and new daughter in the
case back. He wrote home
that now he could count
the hours until he returned
to the States. This watch
went on to survive some
harrowing flights in a B-24

The hunter’s back

The Ritorno watch back
opens to reveal a special
compartment for a
keepsake picture or

can be engraved.

27-jeweled movement
reminiscent of the best
watches of the 1940s
and we Dbuilt this
watch with $26 mil-
lion worth of Swiss
built precision ma-
chinery. We then test

it for 15 days on Swiss made calibra-
tors to insure accuracy to only sec-
onds a day. The movement displays
the day and date on the antique satin
finished face and the sweep second
hand lets any watch expert know
that it has a fine automatic move-
ment, not a mass-produced quartz
movement. If you enjoy the rare, the
classic, and the museum quality, we
have a limited number of Ritornos
available. We hope that it will remind
you to take time to remember what is
truly valuable. If you are not com-
pletely satisfied, simply return it
within 30 days for a full refund of the
purchase price.

Stauer 1944 Ritorno $147
Now only $99 +s&p

800-806-1646

Promotional Code RTN372-02
Please mention this when you call.

To order by mail, please call for details.

Stauere

14101 Southcross Drive W., Dept. RTN372-02
Burnsville, Minnesota 55337

For fastest service, call toll-free 24 hours a day 800_806_ 1 646 } et ﬁ I:I

Visit us online at www.Stauer.com for the complete line of Stauer Watches, Jewelry and Collectibles



http://www.sciencenewsdigital.org/sciencenews/20141129/TrackLink.action?pageName=BC&exitLink=http%3A%2F%2Fwww.Stauer.com
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