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EDITOR'SNOTE

Pluto at last

On the New Horizons mission home
page, the days, hours, minutes and sec-
onds count down as you watch. The
distance the spacecraft still has to travel
to reach Pluto updates every minute,

to within the nearest kilometer. Next
month, the interplanetary journey,
which has taken more than nine years
and nearly 5 billion kilometers, will end
in arelatively fleeting flyby. New Horizons is traveling so
fast that there will be only a few days when its target is in
close view.

But this carefully orchestrated space ballet will permanently
change the face of Pluto. The dwarf planet will transform
from a pixelated blur into a sharp image of rock and ice.
Along with this photographic face-lift, Pluto will finally come
into focus scientifically, as Christopher Crockett describes
on Page 16. The mission to this remote outpost on the edge of
the familiar part of our solar system will help answer ques-
tions about why Pluto’s atmosphere is drifting off into space
and whether it’s home to ice volcanoes. It will also start to fill

in the picture of what’s beyond Pluto’s orbit — the sea of icy
objects that make up the Kuiper belt. This dim population of
planetary leftovers circles the sun in a far region that’s still
largely unexplored.

The reenergized Large Hadron Collider, now smashing
particles at higher energies than ever before, is also explor-
ing new frontiers, as Andrew Grant reports on Page 12.
Physicists hope this round of collisions will generate new
cracks in their theories about the particles and forces at
work in the universe, leading to new insights.

Scientists searching for an explanation of the apparent
pause in global warming may now switch gears, thanks
to insights from the National Oceanic and Atmospheric
Administration. NOAA’s new analyses suggest the observed
hiatus was just the result of biased data; correcting for that
reveals a clear increase in the rate of global warming this
century, Thomas Sumner writes on Page 6.

Precision matters, whether we’re looking at global temper-
atures, subatomic particles or the carefully timed approach
to a faraway world. Be it a planet or not.

— Eva Emerson, Editor in Chief

PUBLISHER Maya Ajmera
ASSOCIATE PUBLISHER/CHIEF DIGITAL OFFICER Mike Mills
EDITOR IN CHIEF Eva Emerson

EDITORIAL

MANAGING EDITOR Tom Siegfried

EDITOR, SCIENCE NEWS FOR STUDENTS Janet Raloff
DEPUTY MANAGING EDITOR, DEPARTMENTS Lila Guterman
DEPUTY MANAGING EDITOR, NEWS Macon Morehouse
DEPUTY MANAGING EDITOR, DIGITAL Kate Travis
DEPUTY MANAGING EDITOR, FEATURES Cori Vanchieri
PRODUCTION EDITOR Erin Wayman

ASSISTANT EDITOR Allison Bohac

WEB PRODUCER Ashley Yeager

ASTRONOMY Christopher Crockett

BEHAVIORAL SCIENCES Bruce Bower

BIOMEDICINE Nathan Seppa

CHEMISTRY AND ENVIRONMENT Beth Mole

EARTH SCIENCES Thomas Sumner

LIFE SCIENCES Susan Milius

MOLECULAR BIOLOGY Tina Hesman Saey
NEUROSCIENCE Laura Sanders

PHYSICS Andrew Grant

STAFF WRITER Meghan Rosen

SCIENCE EDUCATION WRITER Bethany Brookshire
EDITORIAL ASSISTANT Teresa Shipley Feldhausen
SCIENCE WRITING INTERN Sarah Schwartz
CONTRIBUTING CORRESPONDENTS

Laura Beil, Susan Gaidos, Alexandra Witze

DESIGN

CREATIVE DIRECTOR Stephen Egts

ASSISTANT ART DIRECTORS

Justine Hirshfeld, Erin Otwell, Molly Telfer
USER EXPERIENCE DESIGNER Federico Castaneda

BUSINESS SERVICES

SPONSORSHIP AND ADVERTISING Melissa Pewett
SUBSCRIBER AND MEMBER SERVICES Kerwin Wilson
PERMISSIONS Evora Swoopes

BOARD OF TRUSTEES

CHAIRMAN H. Robert Horvitz

VICE CHAIR Alan Leshner SECRETARY Paul J. Maddon
TREASURER Robert W. Shaw, Jr. AT LARGE Michela English
MEMBERS Craig R. Barrett, Sean B. Carroll, Mary Sue
Coleman, Tom Leighton, Stephanie Pace Marshall,

Joe Palca, Vivian Schiller, Frank Wilczek, George
Yancopoulos, Maya Ajmera, ex officio

EXECUTIVE OFFICE

PRESIDENT AND CEO Maya Ajmera
CHIEF OF STAFF Angela Kim
EXECUTIVE ASSISTANT Amy Méndez

FINANCE CHIEF FINANCIAL OFFICER Charlie Feeney
HUMAN RESOURCES MANAGER Ouida Freeman
CONTROLLER Muaz Ahmed

ACCOUNTING MANAGER Lisa M. Proctor

EXTERNAL AFFAIRS

CHIEF DEVELOPMENT AND

COMMUNICATIONS OFFICER Rick Bates

DIRECTOR, DEVELOPMENT Rachel Goldman Alper
DIRECTOR, COMMUNICATIONS Sarah Wood
DIRECTOR, DATA ANALYTICS Alan Gordon
EXTERNAL AFFAIRS Nancy Moulding

ALUMNI COORDINATOR Carolyn Carson

ALUMNI COMMUNICATIONS Laura Shaposhnikova
DATABASE ADMINISTRATOR Krystal Robinson

EVENTS AND OPERATIONS

CHIEF, EVENTS AND OPERATIONS Cait Goldberg
EVENTS ASSOCIATE Marisa Gaggi

OPERATIONS MANAGER Anthony Payne
FACILITIES MANAGER Paul Roger

SPECIALISTS Randy Williams, Ashley Johnson

SCIENCE EDUCATION PROGRAMS

CHIEF PROGRAM OFFICER Michele Glidden

INTEL SCIENCE TALENT SEARCH MANAGER Caitlin Sullivan
BROADCOM MASTERS MANAGER Allison Stifel

INTEL ISEF MANAGER Lisa McClure

DOMESTIC FAIRS Laurie Demsey

VOLUNTEERS AND SPECIAL AWARDS Diane Rashid

AWARDS AND EDUCATION PROGRAMS June Kee
INTERNATIONAL FAIRS SPECIALIST Jinny Farrell
OUTREACH Victor Hall ASSOCIATE Sarah Conner

INFORMATION TECHNOLOGY

NETWORK MANAGER James C. Moore
INFORMATION TECHNOLOGY Gregory A. Sprouse
WEB DEVELOPER Chris Rivieccio

EDITORIAL, ADVERTISING 6
AND BUSINESS OFFICES

1719 N Street NW, Washington, DC 20036

Phone: (202) 785-2255

Customer service: member@societyforscience.org
Editorial/letters: editors@sciencenews.org

Sponsor content: snsales@sciencenews.org

Science News (ISSN 0036-8423) is published biweekly
by Society for Science & the Public, 1719 N Street,
NW, Washington, DC 20036.

Online and iPad access: Activate your subscribing
member account, including digital access and the ability
to opt out of print, at www.sciencenews.org/activate

Audit Bureau of Circulations

Subscribe:

Web www.sciencenews.org/join

For renewals, www.sciencenews.org/renew
Phone (800) 552-4412 in the U.S. or

(570) 567-1191 outside of the U.S.

E-mail member@societyforscience.org

Mail Science News, PO Box 1205, Williamsport, PA
17703-1205

Subscribing memberships include 26 issues of
Science News and are available for $50 for one year
(international rate of $68 includes extra shipping
charge). Single copies are $3.99 (plus $1.01 shipping
and handling). Preferred periodicals postage paid at
Washington, D.C., and an additional mailing office.

Postmaster: Send address changes to Science News,
PO Box 1205, Williamsport, PA 17703-1205. Two
to four weeks’ notice is required. Old and new
addresses, including zip codes, must be provided.

Society for Science & the Public is a 501(c)(3) nonprofit membership organization founded in 1921. The Society seeks to promote the understanding and appreciation of science and
the vital role it plays in human advancement: to inform, educate, inspire. Learn more at societyforscience.org. Copyright © 2015 by Society for Science & the Public. Title registered as
trademark U.S. and Canadian Patent Offices. Republication of any portion of Science News without written permission of the publisher is prohibited. For permission to photocopy articles,
contact eswoopes@societyforscience.org. Sponsor content and advertising appearing in this publication do not constitute endorsement of its content by Science News or the Society.

2 SCIENCE NEWS | June 27,2015

SANDY SCHAFFER


http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Fsocietyforscience.org
http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=2&exitLink=mailto%3Aeswoopes%40societyforscience.org
http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=2&exitLink=mailto%3Amember%40societyforscience.org
http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=2&exitLink=mailto%3Aeditors%40sciencenews.org
http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=2&exitLink=mailto%3Asnsales%40sciencenews.org
http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Fwww.sciencenews.org%2Factivate
http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Fwww.sciencenews.org%2Fjoin
http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Fwww.sciencenews.org%2Frenew
http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=2&exitLink=mailto%3Amember%40societyforscience.org

Get 400 monthly minutes for

the price of 200 with WEWTALK. jitte rb U g
Say more with twice the minutes for life.

From the creators of the original
Jitterbug® comes the redesigned
Jitterbug5. Combining thoughtful
features and innovative services
with incredible ease of use, the
Jitterbug is a cell phone that you’ll
actually enjoy using every day.

the longest-lasting batteries on the market. With
up to 25 days of standby time, you can go nearly
a month without charging your phone. So when
you’'re talking with family or friends, you won’t have
to worry about running out of power.

Best of all, there are no contracts or cancellation
fees. And if you buy a Jitterbug today, you’ll get
twice the minutes for life with WER'TALK! Enjoy
400 monthly minutes for the price of 200 on our
most popular plan.

EASIER Cell phones today have
become more difficult to see
and harder to hear. They

have many features you Plans

may never use. That's [ESE IR ¥ p""""'-"* . ;
not the case with the $1 4 : = Charge your Jitterbug in
Jitterbug.  Navigating month . the car. Call now and get
the menu functions is - a FREE Car Charger,
intuitive with YES and a %25 value!

NO buttons. A backlit keypad and big
legible numbers make it easy to call
family and friends. And the powerful
speaker ensures every conversation will
be loud and clear.

Powered by the nation’s
largest and most dependable
wireless network.

SMARTER Most cell phones need to be
recharged nearly every day. That’s why
the Jitterbug was designed with one of

From setup to service, Jitterbug is simply different.

* Get twice the minutes for life with WEWTALK. W i

* Easy-to-use camera and photo sharing N E JltterbugS Ce” Phone

* Large keypad makes dialing easy Call toll free today to get your own Jitterbug5.
* Powerful speaker delivers clear sound Please mention promotional code 100231.

e Quality, custom design by Samsung

* No contracts, no cancellation fees 1 '888-623-2051

* Free, 100% U.S.-based customer service www.jitterbugdirect.com

2

e % O

firstSTREET g

9
tter l | Iull3:-u|1a. s and Beyand® *
G
% N
1998 Ruffin Mill Road %mer 52
Colonial Heights, VA 23834

IMPORTANT CONSUMER INFORMATION: WEWTALK offer valid on 400 minute plan and applies to new GreatCall customers only. Offer valid until plan is changed or cancelled. Jitterbug is owned by GreatCall,
Inc.Your invoices will come from GreatCall. All rate plans and services require the purchase of a Jitterbug phone and a one-time set up fee of $35. Coverage and service is not available everywhere. Other charges and
restrictions may apply. Screen images simulated. There are no additional fees to call Jitterbug’s 24-hour U.S. Based Customer Service. However, for calls to an Operator in which a service is completed, minutes will be
deducted from your monthly balance equal to the length of the call and any call connected by the Operator, plus an additional 5 minutes. Monthly minutes carry over and are available for 60 days. If you exceed the
minute balance on your account, you will be billed at 35¢ for each minute used over the balance. Monthly rate plans do not include government taxes or assessment surcharges. Prices and fees subject to change.We
will refund the full price of the GreatCall phone and the activation fee (or set-up fee) if it is returned within 30 days of purchase in like-new condition.We will also refund your first monthly service charge if you have
less than 30 minutes of usage. If you have more than 30 minutes of usage, a per minute charge of 35 cents will be deducted from your refund for each minute over 30 minutes.You will be charged a $10 restocking fee.
The shipping charges are not refundable. Jitterbug and GreatCall are registered trademarks of GreatCall, Inc. Samsung is a registered trademark of Samsung Electronics Co., Ltd. ©2015 Samsung Telecommunications
America, LLC. ©2015 GreatCall, Inc. ©2015 firstSTREET for Boomers and Beyond, Inc.

We proudly accept the following credit cards.

bzl )

i

\
47639

ADVERTISEMENT


http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=3&exitLink=http%3A%2F%2Fwww.jitterbugdirect.com

NOTEBOOK

Excerpt from the
July 31, 1965, issue
of Science News Letter

50 YEARS AGO

Invasion of
classroom by
gadgets foreseen

Machines that may teach the
students of the future are
attracting both industrialists
and educators. One gadget
enables each student in

the classroom to take tests
that are corrected as they
are given, with the student
“talking back” to the teacher.
Typewriters operated by the
student will admonish and
inform the learner when a
wrong answer to a problem
is typed.

UPDATE: The 1970s saw the
advent of the Scantron,
changing the face of multiple-
choice tests. The arrival of

the handheld calculator in

the 1970s and the graphing
calculator in 1985 then altered
math and physics classes.
Mass-market computers ap-
peared in the early 1980s and
quickly overran classrooms.
Now students around the
world attend class via the
Internet, and 3-D printers (SN:
3/9/13, p. 20) produce parts
that students can use to invent
and engineer. But despite tech-
nological change, some things
remain the same. Students re-
tain more when they take notes
with pens than with laptops
(SN:5/31/14, p. 14).
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Surprisingly gently. That’s how Odonto-
machus ants use their trap jaws to move
soft, wriggly larvae around the nest.
When ants hunt, though, those same
jaws can smack shut at speeds exceeding
200 kilometers an hour.

“The poor prey are smashed. Some-
times they stick to the teeth; sometimes
they bounce away,” says Fredrick
Larabee of the University of Illinois at
Urbana-Champaign.

The difference between butcher and
nursemaid is in the ant’s preparation.
Before a killing strike, jaw muscles
clench hard. Their pull distorts parts of
the head that will pop back into shape,
powering the jaw to slam the instant a
trigger muscle frees a latch. For slower,
gentler tasks, the ants use jaw muscles
with the latch unlocked.

The O. brunneus ant, at more than
half a centimeter long, looms as a hulk
among all trap-jaw species. Lock-and-
spring-load jaws evolved at least four
times independently in ants, but mostly
among tiny species. Miniature ants use
trap jaws to hunt equally tiny spring-
tails, which use their own springs to fling

Watch a video of spring-loaded ants’ escapes at_bit.ly/SN_trapjaw

Powerful jaws make the
Odontomachus brunneus ant
a skilled escape artist.

themselves airborne and escape attack.
The trap jaw versus springing tail rep-
resents “an evolutionary arms race in
terms of speed,” Larabee says.

Just what pushed the evolution of trap
jaws in ants as big as O. brunneus remains
apuzzle. They don’t specialize in spring-
tail nuggets, but trap jaws might help
with other fast — or dangerous — prey.
Larabee says that Odontomachus ants
are known to kill termite soldiers that
shoot a noxious defensive chemical out
of their heads.

Power-amplified jaws could even
improve the ants’ chances of surviving
some of their own predators, Larabee and
Andrew Suarez report May 13 in PLOS
ONE. They let O. brunneus trap-jaw ants
skid down the sandy sides of traps dug
by a predatory insect called an ant lion
(SN: 7/12/14, p. 4). The ants doubled
their survival rate if they were free to
fire their jaws against the ground and
recoiled skyward.

“In real life it happens so quick —you
blink, you miss it,” Larabee says. It’s
almost more fun to watch on YouTube.
Almost. — Susan Milius

ALEXWILD
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Oldest avian relatives
of modern birds

Two partial skeletons unearthed in
northeastern China have dashed the

the animals (illustrated below) once
waded through watery homes, suggest
Chinese Academy of Sciences paleon-
tologist Min Wang and colleagues
May 5 in Nature Communications.

— Meghan Rosen

record for the oldest avian relatives of
today’s birds. The remains belonged to
a species called Archaeornithura
meemannae that lived 130.7 million
years ago —about 6 million years earlier
than the previous record holders. Fossil
hunters discovered bones of the hum-
mingbird-sized creatures embedded in
siltstone slabs in what may once have
been a lake. Stubby feathers stipple the
ancient birds’ bodies, except for on the
lower legs. These bald patches hint that

A partial skeleton reveals a small
feathered creature that may have
had a semiaquatic life.

Jadid Island, one of
two new volcanicisles
in the Red Sea, formed

during an eruption

(marked by smoke),

as seenin this
satellite image.

INTRODUCING

New volcanic islands

Update your maps: Two new islands have popped up in the strip of
ocean between Africa and the Arabian Peninsula.

Witnessing the birth of a volcanic island is incredibly rare, but
thanks to satellite images, researchers from the King Abdullah Uni-
versity of Science and Technology in Thuwal, Saudi Arabia, retraced
the formation of two islands in the Red Sea.

The new islands, called Sholan and Jadid, formed where two tec-
tonic plates pull apart at a rate of about 6 millimeters a year. Magma
burst through cracks in Earth’s crust during weeks-long eruptions,
piling up rock and creating the new isles, one in 2011-2012 and the
other in 2013. The larger island, Jadid, is about one-fifth the size of
New York’s Central Park, the researchers report online May 27 in
Nature Communications.

Anyone wanting to take advantage of the new seaside real estate
should act fast: By February 2014, erosion had already shrunk Sholan
Island by about 30 percent. — Thomas Sumner

SCIENCE STATS

When evolution leaves
genes alone

The last shared ancestor of humans and baker’s
yeast, Saccharomyces cerevisiae, lived 1 billion
years ago. Despite the evolutionary gulf, human
genes can substitute for nearly half — 47 per-
cent — of the genes essential for yeast survival,
researchers report in the May 22 Science.

Aashiq Kachroo and colleagues at the Univer-
sity of Texas at Austin replaced each of 414 genes
in yeast with a human version. Genes with some
functions, such as metabolizing lipids, could be
swapped about 90 percent of the time. But few
yeast genes involved in cell growth and death
could be replaced with their human counterparts.
Swappable genes, scientists conclude, are those
involved in processes conserved during evolution.
Species have tinkered with genes active in other
types of processes. Those genes can’t be swapped.

Yeast with large numbers of human genes could
help researchers study responses to drugs or envi-
ronmental conditions. — Tina Hesman Saey

Yeast processes and percent of swappable genes

Lipid Translation Cell growth
metabolism and death
97%

3%
B Replaceable with human genes
Not replaceable SOURCE: A.H. KACHROO ET AL/SCIENCE 2015
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EARTH & ENVIRONMENT

Global warming
‘hiatus’ an artifact

Skewed ocean data hid recent
rapid increase in temperature

BY THOMAS SUMNER

One of the biggest mysteries of modern
climate science may have never really
existed, new climate analyses suggest.

Following decades of warming and a
hot 1998, Earth’s average surface tem-
perature seemingly plateaued. This
warming hiatus, as it came to be known,
had climate researchers scrambling for
an explanation. Now measurements
and analysis by the National Oceanic
and Atmospheric Administration sug-
gest that the apparent hiatus was not an
actual climate trend. Instead, it was an
artifact of incomplete and biased data.

After correcting for biases in sea tem-
perature measurements and filling gaps
in land temperature data, the research-
ers report online June 4 in Science that
the rate of recent global warming is more
than twice as fast as once thought.

“The Earth is continuing to warm at a
rate similar or higher than the rate over
the last half of the 20th century,” says
Jay Lawrimore, a climate scientist at
NOAA’s National Centers for Environ-

Warming unpaused Revamped climate data give a more
accurate snapshot of recent global warming. The data dismiss the
apparent slowdown seen since 1998 and show that the rate of
recent warming has been on par with the trend seen in the late 20th
century. SOURCE: NOAA'S NATIONAL CENTERS FOR ENVIRONMENTAL INFORMATION

mental Information in Asheville, N.C.

The results make sense and demon-
strate that the hiatus was overblown,
says David Ridley, an MIT atmospheric
scientist. This means climate simula-
tions “haven’t been as bad at predicting
the temperature trend as people had
begun to think,” he says.

Decades of rapidly rising global
temperatures culminated in 1998, the
hottest year on record at the time. In
the next 15 years, the warming trend
appeared to slow to a crawl. The Inter-
governmental Panel on Climate Change
estimated in 2013 that the surface
warming rate from 1998 through 2012
was around one-third to one-half of the
average rate from 1951 through 2012.

While global temperatures have risen
for more than a century, the rise hasn’t
been steady. Natural cycles cause tem-
peratures to wobble from year to year.
Many studies looked for a natural
cause of the apparent warming hiatus,
ranging from changing wind patterns
(SN: 3/22/14, p. 12) to small volcanic
eruptions (SN: 8/13/11, p. 5). But none
fully explained the difference between
the expected rapid warming and the
observed slower trend.

Lawrimore and colleagues at NOAA
instead looked for gaps and biases in
the observational record. Long-term
climate trends are stitched together
from short-term weather measure-
ments at thousands of locations. Some
methods record slightly higher or lower
temperatures than others, which can
produce a fake trend when one method
replaces another
(SN Online: 1/16/15).

The team found
several biases in the
data. Fixing a few

Year
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€5 o4l The biggest bias
% % b7 concerned sea surface
0 0 g O o PO OGS temperatures. Before

World War 11, sailors

would scoop a bucket of seawater and
take the water’s temperature. Evapora-
tion would cool the water as the bucket
sat on deck, leading to artificially low
temperature readings. Later, the pre-
ferred method shifted to measuring the
temperature of seawater pumped in to
cool the ship’s hot engine, giving artifi-
cially warm measurements.

In recent years, researchers have
switched to using more accurate ocean-
monitoring buoys. Readings from these
buoys are on average 0.12 degrees Celsius
cooler than those from ships.

The researchers analyzed and updated
the sea surface temperature measure-
ments to account for the biases. Then
the team added land surface measure-
ments to the ones the IPCC had used.
The new measurements included ones
from the Arctic, where temperatures are
rising twice as fast as at lower latitudes
(SN: 4/18/15, p. 13).

In the new analysis, the observed
rate of warming for 1998-2012 jumps
from 0.039 to 0.086 degrees per decade.
Shifting the time frame forward to 2000
through 2014, the hottest year on record,
the warming trend increases to 0.116
degrees per decade, akin to the rate of
the second half of the 20th century.

While the warming hiatus may have
never existed, the research that hunted
for a natural explanation for the pause
still has value, says Shang-Ping Xie, a cli-
mate scientist at the Scripps Institution
of Oceanography in La Jolla, Calif. Those
studies have provided a better under-
standing of the forces that drive global
and regional climate. Regional climate
is especially important, he says, because
“no one lives in the global average.”

The new results also don’t rule out the
idea that natural forces can temporarily
slow or halt global warming, says Joshua
Willis, a climate scientist at NASA’s Jet
Propulsion Laboratory in Pasadena,
Calif. Natural variability caused a lull in
warming from about the 1940s through
the 1970s. “Natural variations are here
to stay,” he says. “But we might reach
a rate of warming that swamps those
natural changes and you can’t get the
cooling anymore.”
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HUMANS & SOCIETY

Hominid family
gets new member

East African species lived near
Lucy’s kind, discoverers say

BY BRUCE BOWER

Here come the neighbors, Lucy. Sci-
entists have discovered 3.5-million- to
3.3-million-year-old fossils possibly from
anew species in the human evolutionary
family. The species lived in what’s now
Ethiopia, near a hominid species best
known for Lucy’s partial skeleton.

A partial upper jaw and two par-
tial lower jaws, one recovered in two
pieces, belonged to Australopithecus
deyiremeda, says a team led by Yohannes
Haile-Selassie, a paleoanthropologist at
the Cleveland Museum of Natural His-
tory. These finds support the view that
two or more hominid species coexisted
in East Africa before the dawn of the
Homo genus, the researchers report in
the May 28 Nature.

“The $64 million question is, what
environmental and ecological factors
triggered hominid species diversity
between around 4 million and 3 million
years ago,” Haile-Selassie says.

The species name deyiremeda means
“close relative” in the language spoken
by people who live near the fossil site.

Fossils from A. deyiremeda turned
up about 35 kilometers north of where
Lucy’s 3.2-million-year-old remains

Timeline of early hominids

A. bahrelghazali |
K. platyops -
A. deyiremeda -
A. afarensis _
Burtele foot |
4 3 2

Millions of years ago

Same time, same place Australopithecus
deyiremeda is one of several hominid species
that may have lived in East and Central Africa
at the same time as Lucy'’s species, A. afarensis.
SOURCE: F. SPOOR/NATURE 2015

were found in 1974. Other fossils
from Lucy’s species, Australopithecus
afarensis, date to between about 3.8 mil-
lion and 2.9 million years ago.

Several features of the new fossils,
including forward-situated cheeks,
resemble those of a comparably ancient
East African hominid, Kenyanthropus
platyops (SN: 3/24/01, p. 180), writes
paleoanthropologist Fred Spoor of Uni-
versity College London in the same issue
of Nature. But A. deyiremedalooks more
like Lucy’s species at the front of the jaw,
Spoor says.

A partial jaw and tooth belonging to
another hominid from around Lucy’s
time, Australopithecus bahrelghazali
(SN:12/15/12, p. 14), are too fragmentary
for comparisons, he says. Researchers
found those fossils in the Central Afri-
can nation of Chad.

Some investigators see the new fossils
as representatives of Lucy’s kind, not a
separate species. Paleoanthropologist
Tim White of the University of Califor-
nia, Berkeley says that A. deyiremeda,
K. platyops and A. bahrelghazali show
only minor differences from the skel-
etal pattern observed in nearly 400
A. afarensis fossils discovered over the
last 40 years. “Lucy’s species just got a
few more new fossils,” he says.

If current loose standards for defining
hominid species were applied at the San
Diego Zoo, “each mammal species would
need five more cages,” White says.

Haile-Selassie’s team discovered
what they regard as A. deyiremeda fos-
sils where eroding soil had revealed the
jaws. Dating of the finds rested on age

Casts of fossils from a
newly proposed hominid
species, Australopithecus
deyiremeda, show key
differences from Lucy’s
species, scientists assert.
These contrasts include
thicker-boned jaws and
relatively smaller teeth
at the front of the mouth
in the new species.

estimates for volcanic ash just below the
fossil-bearing sediment. Soil measure-
ments of reversals in Earth’s magnetic
field and calculations of how fast soil
accumulated at the site further refined
the fossils’ age.

A. deyiremeda displays generally small
teeth and signs of a nearly flat face, much
like early Homo species. But traits such
as sturdy jaws and thick tooth enamel
recall Paranthropus, an African hominid
line that existed from about 2.5 million
to 1 million years ago.

Those skeletal traits, and distinctively
shaped teeth, separate A. deyiremeda
from Lucy’s species, Haile-Selassie
asserts.

A 3.4-million-year-old partial fossil
foot, known as the Burtele foot, previ-
ously discovered near the site of the new
fossils might belong to A. deyiremeda, he
adds. If so, then members of that species
walked more clumsily than Lucy did, due
to flat feet and grasping, gorilla-like big
toes (SN: 5/5/12, p. 18). If not, then a
third Australopithecus species may have
inhabited the region.

A. deyiremeda might have been an
ancestor of Homo, Paranthropus or
Australopithecus africanus, a south-
ern African hominid from roughly
3.3 million to 2.1 million years ago,
Haile-Selassie suggests.

It’s also possible that A. deyiremeda
died out and left no descendants, com-
ments Scott Simpson, a paleoanthropol-
ogist at Case Western Reserve University
in Cleveland. Simpson considers the new
fossils “reliably distinguishable” from
Lucy’s kind.
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Cancer mutations lurk in healthy skin

These genetic changes not always a sign of an imminent tumor

BY TINA HESMAN SAEY
By late middle age, about a quarter of
skin cells may carry cancer-driving
mutations caused by exposure to sun-
light — and it’s perfectly normal.
Researchers had previously thought
that the types of mutations that fuel
tumor growth were rare and happened
just before a cell becomes cancerous.
But a study of the eyelids of four people
who don’t have cancer reveals that such
mutations “are staggeringly common in
normal skin,” says Philip Jones, a clinical

Eye-opener Normal skin is a patchwork of cells, many of
which carry cancer-driving mutations, a study finds. In a rep-
resentation of normal skin, colors indicate the mutated genes
and circles reflect the size of patches of cells with mutations.

scientist at the University of Cambridge.

Jones and colleagues collected 234
skin samples from four people ages 55
to 73 who had plastic surgery to correct
droopy eyelids. DNA sequencing showed
that about 20 percent of the skin cells
had mutations in the NOTCHI gene,
the team reports in the May 22 Science.
When mutated, that gene is a driving
force in some cancers, including skin
cancers called squamous cell carcinomas.

Other cancer-driving mutations were
also present in the normal cells, some-
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times with multiple mutations per cell.
“What we see is not just a few, but many
seeds of cancer already sown in that
field,” says coauthor Peter Campbell, a
cancer geneticist at the Wellcome Trust
Sanger Institute in Hinxton, England.

The new findings suggest that the
line between normal cells and cancer is
fuzzy, says Douglas Brash, a skin cancer
researcher at Yale University. “There’s
really much more of a continuum than
we thought.”

Some of the mutations gave skin cells
a competitive advantage over other skin
cells. Cells with mutations that don’t
drive cancer formed patches of skin cov-
ering 0.15 square millimeters on average.
Cancer-driving mutations in NOTCH]I or
a second gene, TP53, grew into patches
averaging 0.23 and 0.33 square millime-
ters. The expansion creates more area for
ultraviolet light to do further damage that
might tip cells into becoming cancerous.

Still, even with cancer-driving muta-
tions, cell growth was kept in check and
cells behaved like healthy skin, Jones
says. “The optimistic view is that our
skin is astonishingly good at dealing
with the inevitable damage caused by
sunlight.” Learning how the body reins
in the cell growth could lead to improved
cancer treatments. m

BODY & BRAIN

Gene crucial for
feeling pain found

Discovery may lead to better
drugs for chronic sufferers

BY LAURA SANDERS

Mutations in a previously unscruti-
nized gene can leave people dangerously
indifferent to harm, researchers report
May 25 in Nature Genetics.

Certain changes to this gene, PRDM]12,
rob people of the ability to feel pain,
leading to unintentional injuries such
as scarred tongues or scratched corneas.
A deeper understanding of how pain is
blocked in these rare cases could ulti-
mately lead to better pain treatments.
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“It’s promising, but there’s along way
to go,” says Simon Halegoua, a neuro-
scientist at Stony Brook University in
New York.

Scientists already knew that mutations
in another gene, SCN9A, can cause con-
genital insensitivity to pain (SN: 6/30/12,
p. 22). In the new study, Geoff Woods of
the University of Cambridge and col-
leagues identified 11 families that carry
mutations in PRDM12. The gene encodes
instructions for making a protein that
helps pain-sensing nerve cells, called
nociceptors, develop. Affected people are
missing some nociceptor fibers that carry
pain signals to the brain, the research-
ers found. “You need PRDM1I2 present
to grow your pain neurons,” Woods says.

The PRDM12 protein helps orches-
trate nociceptor development early in

gestation, studies on human cells and
frog and mouse embryos suggest. But
the protein is also present after birth,
hinting that it helps keep fully formed
pain-sensing neurons working. The pro-
tein seems to be present only in pain cells
and their precursors, as opposed to the
protein made by SCN9A, which is found
in the pancreas and some other locations.

“What’s exciting is that this is proba-
bly the most pain neuron-specific gene
that we know of,” Woods says. That
specificity raises tantalizing prospects
for developing a drug that could tamp
down chronic pain without causing
problems elsewhere. “The more we can
understand about how these nociceptors
work,” he says, “the more likely we are to
have treatments for the vast numbers of
people with chronic pain conditions.” m
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EARTH & ENVIRONMENT

Titanic typhoons
are in the forecast

Warmer subsurface waters
may fuel bigger Pacific storms

BY THOMAS SUMNER
Warming waters may boost the destruc-
tiveness of future typhoons.

Studying 60 years of typhoon activity
in the western Pacific Ocean, research-
ers spotted a clear trend: A typhoon’s
ultimate intensity largely depends
on the temperature of deep seawater
churned upward as the storm passes

overhead. Projecting into the future,
the researchers report May 29 in Science
Advances that Pacific warming may hike
the average typhoon peak wind speed
14 percent by 2100. That’s enough to turn
a Category 3 storm into a Category 4,
notes lead author Wei Mei, a climate
scientist at the Scripps Institution of
Oceanography in La Jolla, Calif.

Faster winds spell trouble for anyone
in a storm’s path, says Kerry Emanuel,
an atmospheric scientist at MIT. “A 14 per-
cent increase in wind speed is an almost
50 percent increase in destructiveness.”

Scientists expected that rising sea
temperatures could intensify typhoons
but were unsure how heat from sub-

Surging storms Warming
subsurface ocean temperatures
could raise the average typhoon
wind speed by about 7.5 meters
per second, enough to boost the
average typhoon intensity from
Category 3 to Category 4.
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surface water shaped the intensity of a
typhoon season.

Mei’s team compared the formation
of over 850 historical typhoons. Slightly
warmer waters 50 to 150 meters deep
bolstered the strongest storm seasons.

Large storms churn up deeper water.
When it reaches the surface, this water
largely controls how much heat is avail-
able to power the storm. Since the mid-
1970s, the average typhoon intensity has
risen 10 percent as subsurface waters
warmed by about 0.75 degrees Celsius
on average, the team notes. With climate
change expected to warm these subsur-
face waters about 1.3 degrees more by
2100, the team predicts that the average
peak typhoon wind speed will increase
from 198 to 225 kilometers per hour.

This prediction isn’t the final word,
says Thomas Knutson of the National
Oceanic and Atmospheric Administra-
tion’s Geophysical Fluid Dynamics Lab-
oratory. Atmosphere-ocean interactions
that weren’t important during the last
few decades could become more promi-
nent in a warmed world and reduce
typhoon intensity, he says.

ATOM & COSMOS

More clues to origins of supernovas

Dueling studies reveal two ways to trigger stellar explosions

BY CHRISTOPHER CROCKETT

There’s more than one way to explode
a star. Four recently seen type 1a super-
novas show off this diversity. One
supernova hints at the gas of a partner
star fueling the explosion; colliding
white dwarfs — the cores of dead stars —
probably triggered the other three.

The observations, described in a pair
of papers in the May 21 Nature, give
astronomers a rare look at the first few
days of a stellar detonation.

Shrapnel from one of the supernovas
appeared to run into another star within
hours of the explosion, astrophysicist Yi
Cao of Caltech and colleagues report. The
presence of this close stellar partner sup-
ports the idea that a relatively large star
provoked a white dwarf to explode. The

companion star may have dumped gas on
the white dwarf until the added weight
sparked a thermonuclear detonation.
The blast of gas then slammed into the
companion star, creating a shock wave
and an ultraviolet glow. The UV flash
tipped off Cao and colleagues to the
presence of the companion.
Astrophysicist Rob Olling of the Uni-
versity of Maryland in College Park and
colleagues, however, saw no such bump
in the light from three other supernovas
captured by the Kepler space telescope.
Kepler can’t see UV light. But if another
star had been lurking nearby, Olling
says, the telescope should have seen
something in the first few days after the
supernova. The lack of a second flash
supports another leading idea for what

triggers the explosion — the collision of
two white dwarfs locked in mutual orbit.

Evidence for different triggers
“doesn’t mean there’s any problem,” says
Ryan Foley, an astrophysicist at the Uni-
versity of Illinois at Urbana-Champaign.
“They’re looking at very different physi-
cal systems.” Olling’s are run-of-the-mill
type la supernovas that astronomers
use to measure distances to other galax-
ies, Foley says. The explosion that Cao
detected, however, “is a weird super-
nova.” It’s much less luminous and the
debris doesn’t fly away as fast.

Perhaps a star drizzling gas onto a
white dwarf ends in a subpar supernova.
A collision between white dwarfs, on the
other hand, might lead to something
with a little more oomph.

Sorting out how many supernovas are
caused by each type of trigger is tricky
because these explosions are rare, Olling
says. “You have to look at lots of galaxies
for along time to find just a handful.”
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Octopuses can ‘see’ with their skin

Even without eyes, body can sense light, trigger color changes

BY SUSAN MILIUS
Octopus skin can detect light and
respond to it —no eyes or brain required.

Tests of fresh skin samples from
California two-spot octopuses (Octopus
bimaculoides) show this ability clearly
for the first time in any cephalopod,
says Todd Oakley of the University of
California, Santa Barbara. White or
blue light prompts the pale skin’s tiny
quick-change color organs, or chro-
matophores, to expand, creating waves
of yellows and browns.

The octopus tests, along with another
research team’s new studies of two kinds
of cuttlefishes and a squid, feed discus-
sion about whether light detection in
places other than eyes plays some role
in cephalopods’ changing color dis-
plays. All four species studied have light-
sensing compounds in tissues beyond
their eyes, the two teams report in the
May 15 Journal of Experimental Biology.

Biologists have known that eyes and
the central nervous system have a major
influence on prompting color displays
that camouflage octopuses or let them
communicate. A paper in 1993 foreshad-
owed this, reporting that octopus skin
itself also seemed to respond to light,
Oakley says. His coauthor and UC Santa
Barbara colleague Desmond Ramirez
worked for months to determine that
light triggers a color-change display in
detached octopus skin samples. The
researchers speculate that the eyes’
main light-sensing protein, one of many
forms of opsin, may also be active in skin
as a sensor for light.

That idea fits with Ramirez’s dis-
covery that blue-green light prompts
the quickest start for the skin samples’
color changes. The light isn’t very dif-
ferent, just 10 nanometers longer
in wavelength, from the blue light
(470 nanometers) that most strongly

The California two-spot
octopus {(hatchling shown)
can detect light with just its skin and then
respond with a color-change display.

stimulates the eyes’ opsin. Genes known
to encode compounds that work with
opsin also turn on in the octopus skin,
the experiments show.

Opsins operating beyond the eyes
might offer local refinements to cam-
ouflage or even help the animals sense
other environmental cues such as pres-
sure. These are intriguing ideas, but “it’s
early days,” Oakley cautions.

Opsins and compounds that work
with opsins also show up in skin
from the common and broadclub
cuttlefishes (Sepia officinalis and
S. latimanus) and the longfin inshore

EARTH & ENVIRONMENT

Dolphin deaths
linked to oil spill

Gulf of Mexico blowout may
have led to lung, other injuries

BY BETH MOLE
The April 2010 Deepwater Horizon oil
spill sparked a massive, ongoing die-off
of dolphins in the Gulf of Mexico, a new
study suggests.

Dead common bottlenose dolphins
(Tursiops truncatus) examined in the
region had lung lesions and adrenal
gland damage, injuries previously linked
to oil exposure, researchers report May
20 in PLOS ONE. Following the blow-
out at BP’s Macondo well five years ago,
researchers have tracked a rising num-
ber of unusual deaths and health issues
in Gulf dolphins. But scientists have
struggled to definitively pin the problems
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on the spill (SN: 4/18/15, p. 22).

“No feasible alternative causes remain
that can reasonably explain the timing,
location and nature of these distinct
lesions and increases in deaths,” lead
author Stephanie Venn-Watson said at
anews conference May 20.

Since early 2010, the number of
stranded cetaceans (dolphins, whales
and porpoises that are dead or in need
of assistance) in the Gulf has nearly qua-
drupled. From 2002 to 2009, an average
of about 74 cetaceans became stranded
each year. As of May 31, 2015, the five-
year toll had reached 1,398, or an average
of about 280 strandings annually.

Venn-Watson, a veterinary epide-
miologist with the National Marine
Mammal Foundation in San Diego, and
colleagues collected 46 dead dolphins
from the Louisiana, Mississippi and
Alabama coasts from June 2010 to
December 2012. The researchers also
examined records of 106 other dolphin

deaths clearly not related to the spill,
including some from the Gulf coasts of
Florida and Texas that had occurred
before the spill, plus others from North
Carolina and South Carolina.

Of the spill-impacted dolphins,
33 percent had thinning of their adrenal
gland cortex, which produces hormones
essential for regulating metabolism and
other functions. Only 7 percent of dol-
phins in the other group had such thin-
ning. Adrenal gland abnormalities have
been linked to oil exposure in mink and
some kinds of birds.

Such damage could leave dolphins
more vulnerable to infection and dis-
eases, the researchers note. In fact,
22 percent of dolphins from the spill
zone had bacterial pneumonia, com-
pared with only 2 percent of dolphins
not in the oil’s path. “These dolphins
had some of the most severe lunglesions
I have ever seen in wild dolphins,” said
study coauthor Kathleen Colegrove,

Watch octopus skin react to light at _bit.ly/SN_octopus
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squid (Doryteuthis pealeii), Thomas
Cronin of the University of Mary-
land, Baltimore County and colleagues
report. The combination of compounds
represents the first molecular evidence
that opsins are functioning in the skin
of these species. Molecular evidence
also suggests a location in the skin: the
chromatophores.

So far, though, there’s no evidence in
squids and cuttlefishes that light striking
skin is enough to make chromatophores
blush. Cronin isn’t completely ruling out
the idea yet and speculates about more
subtle roles for skin opsins. “Maybe
they don’t respond directly, but they
may alter a signal sent from the central
nervous system,” he says.

Research on light detection beyond
eyes and brains “has been neglected for
some time,” says developmental biolo-
gist Florian Raible of the University of
Vienna. Non-eye light-sensing struc-
tures or compounds also show up in the
tube feet of sea urchins and the body
walls of fruit fly larvae. And in Raible’s
lab, a polychaete worm flees light —even
after beheading.

COURTESY OF M. SAGGAR

aveterinary pathologist at the University
of Illinois at Urbana-Champaign.

Dolphins may be particularly vul-
nerable to lung damage from oil slicks
because the animals take deep breaths
at the surface and often hold their
breath for long periods, which could
extend exposure to toxic compounds,
the authors say.

The lung and adrenal data for these
dolphins are distinct from data for other
dolphin die-offs, says Michael Twiner, a
molecular toxicologist at the Univer-
sity of Michigan-Dearborn. Overall, the
study makes a convincing link between
the Deepwater Horizon oil spill and the
health problems in the dolphins, he says.

Geoff Morrell, BP’s senior vice presi-
dent for U.S. communications and exter-
nal affairs, disagrees. “This new paper
fails to show that the illnesses observed
in some dolphins were caused by expo-
sure to Macondo oil,” Morrell said in a
statement.

BODY & BRAIN

Cerebellum may
foster creativity

Activity in brain region grew
while people played Pictionary

BY LAURA SANDERS

Creative sparks may fly from the brain’s
cerebellum. Activity in that part of
the brain, once thought to be a plod-
ding, steady workhorse, increased as
people inside an fMRI scanner created
Pictionary drawings, scientists report
May 28 in Scientific Reports.

While other scientists caution that the
brain-scan results lack the precision to
say that cerebellum activity tracks with
creativity, the study hints that the region
plays some role.

“These are intriguing results, and
it will be interesting to see how this
relationship of cerebellum and artis-
tic and intellectual creativity plays
out in future studies,” says neurologist
Jeremy Schmahmann of Massachusetts
General Hospital in Boston, who was not
involved in the study. He says his clini-
cal observations support the results:
Two of Schmahmann’s patients were
artists who had their creativity sapped
by strokes that damaged the cerebellum.

In the new study, 30 participants drew
images meant to convey words such as
“levitate,” “pinpoint” and “exhaust”
while undergoing brain scans. The more
creative the drawing (rated by assessing
originality, complexity and attention to

detail), the more activity in the cerebel-
lum, Manish Saggar of Stanford Univer-
sity and colleagues found.

Other brain regions involved in plan-
ning and organizing, including the
cingulate and part of the left prefron-
tal cortex, seemed to get in the way of
drawing images that conveyed words,
the team found. Higher activity in those
brain regions was linked with worse
drawing performance, results that may
help explain why focusing too hard on a
task can sometimes seem to dry up cre-
ative juices.

The cerebellum, a structure that sits
at the base of the brain, is known for its
role in controlling movement, a process
that often happens without conscious
effort. The cerebellum might also help
generate ideas subconsciously, forming
“part of the engine that pushes creativ-
ity,” says study coauthor Allan Reiss, also
of Stanford.

Other scientists urge caution in inter-
preting the results. Creativity is “quite
difficult to capture in the wild,” says Rex
Jung, a neuropsychologist at the Univer-
sity of New Mexico in Albuquerque. It’s
possible that the cerebellum’s activity
might actually be tied to differences in
movements of drawing elaborate scenes,
not necessarily creativity, he says.

Neuroscientist Chris Miall of the Uni-
versity of Birmingham in England agrees
that processes other than creativity
might explain the results. The cerebel-
lum activity detected could reflect dif-
ferences in attention, word processing
and working memory, he says.

Destination
imagination
As participants
in a new experi-
ment came up

Levitate
Il
'y

¢ Ot 4—'-? ﬁ
N A /’f@

with creative

ways to draw
verbs (examples
shown), activity
in the cerebel-
lumincreased.

Ple |

AT

Exhaust
FTo
o
730
%

g > || o

£

Y

www.sciencenews.org | June 27,2015 11



http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=11&exitLink=http%3A%2F%2Fwww.sciencenews.org

ATOM & COSMOS

LHC set to see beyond Higgs boson

Next run of proton collisions seeks evidence of new physics

BY ANDREW GRANT

When researchers operating the Large
Hadron Collider outside Geneva dis-
covered the Higgs boson, it ended a
decades-long effort to fill the final gap
in physicists’ catalog of matter’s parti-
cles and forces (SN: 7/28/12, p. 5). Now
comes the hard part. Physicists know
that their catalog is only a start; there’s
far more to the universe that needs to be
explained. But the LHC’s first round of
results offered no clues, no roadmap for
delving beyond.

“We don’t know how to link what
we know to what we don’t,” says Tara
Shears, an experimental physicist at the
University of Liverpool in England.

An upgraded LHC began collecting
data from high-speed proton collisions
on June 3. After a two-year-plus hiatus,
physicists are anxiously wondering
whether the machine’s second act will
lead to discoveries of new particles and
forces that add pages to the catalog.

“I’'m cautiously optimistic,” says
Nathaniel Craig, a theoretical physicist
at the University of California, Santa
Barbara. “There’s a significant likelihood
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of something happening.”

Researchers say hints of new physics
could come in the form of strange behav-
ior of particles, a slightly peculiar Higgs
or mysteriously disappearing energy.
Those developments could show up soon
after the machine restarts, or they may
require a decade or more of painstaking
analysis.

In the 1970s, physicists devised the
standard model of particle
physics, which showed
how a set of puzzle pieces
— particles of matter and
particles that transmit
forces — could fit together
to form a coherent picture
describing fundamental
physical processes. By
the time the LHC started its first
experimental run in the spring of 2010,
physicists had discovered all the puzzle
pieces except one: the Higgs boson,
which was needed to explain how
some other particles acquire mass.
Within a little more than two years,
LHC physicists found the Higgs and
completed the standard model puzzle.

“The fact that
the Higgs was
the only exciting
thingis alittle
disturbing”

KENNETH LANE

A Large Hadron Collider detector tracks the
paths of particles (yellow and red lines) created
in collisions on June 3, the first day of data col-
lection in over two years. Green and blue bars
show the amount of energy left by particles.

The standard model beautifully
describes ordinary matter, but it has no
explanation for the vast majority of the
universe’s composition, which includes
mysterious stuff such as the dark mat-
ter that dominates the mass of galaxies.
Any strange finding at the LHC, such as
an unexpected property of the Higgs or
an oddly behaving set of particles, could
have provided clues to particles and
forces beyond the stan-
dard model. Yet the Higgs
discovery was arguably
the only highlight of the
LHC’s inaugural three-
year run, disappointing
physicists who hoped for
more surprising discov-
eries. “The fact that the
Higgs was the only exciting thing is a lit-
tle disturbing,” says Boston University
theoretical physicist Kenneth Lane.

The lack of non-Higgs developments
after more than a million billion pro-
ton collisions may seem to portend the
same outcome as the LHC returns to
action. Yet the revamped LHC is not a
retread of the old one. LHC physicists are

CMS/CERN
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colliding protons at a record-setting
energy of 13 trillion electron volts, or
13 TeV, nearly doubling the energy of the
machine’s first collisions in 2010. Higher
energy translates into an improved abil-
ity to produce and detect more massive
particles. For example, the gluino, a
proposed particle beyond the standard
model that could weigh in at between
1 and 2 TeV, should stick out like a sore
thumb in these collisions if it exists.

In addition to the energy upgrade,
protons will also collide about a billion
times a second, versus about 600 million
collisions per second five years ago. The
increased collision rate will allow exper-
imentalists to more rapidly separate
the signatures of new particles from the
inevitable noise that comes when track-
ing a maelstrom of subatomic shrapnel.

Thanks to the dual improvements,
over the next three years the LHC should
produce about 10 times as many Higgs
bosons as the roughly 500,000 churned
out by the first-generation machine
(only a fraction of those Higgs were actu-
ally detected). The boosted efficiency
will enable physicists to meticulously
probe every property of the particle and
compare the measurements with stan-
dard model predictions. A discrepancy
in, say, the rate at which the Higgs decays
into photons would suggest that a parti-
cle or force new to physics is interfering
with the process.

The Higgs could reveal new physics in
other ways, too. Perhaps Higgs bosons
are produced by yet-to-be-discovered
heavier particles, says Matt Strassler, a
Harvard University theoretical physi-
cist. Or the Higgs might decay into

lighter particles never seen before. Based
on the limited number of Higgs bosons
observed so far, Strassler says, “as many
asone in 10 decays could be to something
the standard model does not predict.”

Strassler stresses that there is very
good reason to believe that the LHC
should find new particles. For one, the
mass of the Higgs boson, about 125.09
billion electron volts, seems precari-
ously low if the census of particles is truly
complete. Various calculations based
on theory dictate that the Higgs mass
should be comparable to a figure called
the Planck mass, which is about 17 orders
of magnitude higher than the boson’s
measured heft (SN Online: 10/22/13).

As a remedy to this problem, many
physicists have proposed new particles
that essentially cancel out the influ-
ences that would otherwise cause the
Higgs’ mass to skyrocket. Those theo-
ries come in many forms and go by
many names, including twin Higgs and
supersymmetry (SN Online: 10/17/13).
Despite the plethora of options, all these
proposals hinge on the existence of par-
ticles with masses not much higher than
that of the Higgs — a mass range that
the supercharged LHC is optimized
to explore.

Other physicists have high hopes that
new physics is hiding in seemingly minor
blips in measurements from the LHC’s
inaugural run. Lane and other theorists
are eyeing decays of particles called
B mesons. Some decays produce, among
other things, electrons and positrons;
other decays produce muons, which are
about 200 times as massive as electrons
but otherwise identical, and antimuons.

Physicists hope that upgrades to the Large Hadron Collider will lead to the detection of new
kinds of particles. The collider’'s CMS experiment uses strips of silicon, seen here, to track the

plethora of particles that are created during proton smashups.

billion
Times per second protons will
collide in the upgraded LHC

600

million
Times per second protons
collided in the old LHC

According to the standard model, the
B decays should produce muons just as
often as electrons. Yet Lane says that
multiple measurements suggest that
only three muon/antimuon pairs are
produced for every four pairs of elec-
trons and positrons.

No single measurement meets physi-
cists’ strict statistical criteria to qualify as
a discovery, Lane warns. But he says it’s
worth pursuing whether a new particle or
force interacts preferentially with muons
over electrons. Lane and colleagues also
proposed that a B meson could decay
into combinations such as one electron
and one antimuon that are banned by the
standard model. “That would be exciting
as hell,” Lane says.

Finally, the LHC could present a piv-
otal piece for the puzzle of dark matter.
Physicists know dark matter exists
because of its gravitational influence on
galaxies (SN: 5/16/15, p. 10). But nobody
knows what this mysterious matter is
made of because it rarely, if ever, inter-
acts with ordinary matter. Some theories
of supersymmetry predict that the LHC
should produce dark matter particles.
While no detector would sense those
particles, they could leave their mark if
energy seems to mysteriously disappear
following a collision. Strassler says that
dark matter or related particles could
decay into detectable matter. It’s prob-
ably a long shot, but such a detection
would offer that invaluable, elusive link
between what physicists know and what
they don’t.
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HUMANS & SOCIETY

Stone Age killing
is oldest whodunit

Pleistocene-aged skull bears
earliest evidence of homicide

BY JULIA ROSEN

It’s a classic murder mystery: no motive,
no weapon, no suspect. Just a body,
dumped in a remote location with fatal
head injuries. It would be standard
fare for an episode of CST— except that
it happened 430,000 years ago. That
makes it the earliest documented case
of homicide, researchers report May 27
in PLOS ONE.

The victim spent almost half a mil-
lion years entombed in an underground
cavern called Sima de los Huesos, or
“Pit of Bones,” in northern Spain. Since
the 1970s, researchers have unearthed
nearly 7,000 bone fragments from
at least 28 individuals of the Homo
genus (SN: 7/26/14, p. 8). And now sci-
entists have uncovered the earliest

evidence of foul play.

A skull known as Cranium 17 belonged
to an otherwise healthy young adult
who died from wounds that left two
gaping forehead holes, says Nohemi
Sala, a paleontologist at Centro Mixto
UCM-ISCIII de Evolucién y Compor-
tamiento Humanos in Madrid. Sala’s
team pieced together 52 bone frag-
ments from Cranium 17 to create a
3-D model of the skull. Then the team
analyzed the fractures above the left
eye to determine whether someone
had it in for the victim.

The two holes are nearly identical
in shape and size, suggesting multiple
blows from the same weapon. By calcu-
lating the trajectories, the researchers
determined that the blows flew from two
different directions. It’s hard to imagine
that happening by accident, like in a fall,
says Jorg Orschiedt, an archaeologist at
the Free University of Berlin.

Prehistoric homicide appears to have
been rare, says Haagen Klaus, an anthro-
pologist at George Mason University in
Fairfax, Va. The new discovery marks

This 430,000-year-old skull was pieced togeth-
er from fragments fished from a cave in Spain.
The fossil exhibits signs of two injuries above
the left eye, at least one of which was fatal.

just the third potential murder case of
the Pleistocene epoch, which ran from
2.6 million to 11,700 years ago. “If such
violence was more frequent, then we
would expect to see more evidence of
it,” Klaus says.

Sala says it’s challenging to find defini-
tive proof of murder in the archaeologi-
cal record. “We are not saying that this is
the first time that it happened,” she says.
“This is the first time we can actually
be sure.”

LIFE & EVOLUTION

Dinosaur eggs came in multiple colors

Pigments found in fossils may offer insight into nesting habits

BY MEGHAN ROSEN
Dinosaur eggs had the blues.

Pigments detected in 66-million-
year-old eggs from China suggest that
the shells came in intense
shades of bluish-green,
scientists report online
May 15 in PeerJ Preprints.
Picking up on eggshell
pigments could help scien-
tists color in the details of
dinosaurs’ nesting habits.

“This is very, very cool,”
says paleontologist Luis
Chiappe of the Natural His-
tory Museum of Los Ange-
les County. The authors’
approach “allows you to reconstruct the
original color of dinosaur eggs.” No one
has tried this before, he says.

14 SCIENCE NEWS | June 27,2015

Fossilized eggshells of the
dinosaur Heyuannia huangi
harbor pigments that would
have colored the shells in
shades of blue and brown.

Scientists had previously inspected
dino fossils for hints of color: Ancient
feathers may have glimmered iridescent
or flashed shades of auburn and chest-
nut (SN: 2/27/10, p. 9). But no
one had a clue about egg-

shell hues, says Martin
Sander, a paleobiolo-
gist at the University of
Bonn in Germany.
Sander, along with
Jasmina Wiemann and
other Bonn colleagues,
thought fossilized shells
might harbor remnants of
color, too. The pigments
that stain chicken eggs
reddish-brown and robin eggs vivid
blue are chemically stable molecules.
So any pigments in dino eggs might not

have crumbled away completely over
time, Wiemann says. She analyzed shell
slivers from fossilized eggs collected at
three sites in China.

The eggs, stretched-out orbs about
the length of Coke bottles, belonged
to Heyuannia huangi, a short-beaked,
crested dinosaur that looked kind of like
a little emu. With mass spectrometry,
Wiemann detected preserved pigments
in different layers of the dinosaur’s egg-
shells. These pigments could have dyed
the eggs a spectrum of shades, from deep
olive to brown-speckled blue.

The bluish color may have helped
camouflage eggs laid in open nests, the
authors suggest. The color also hints
thatdino dads helped with egg care, says
Wiemann. Some modern birds that lay
blue-green eggs rely on fathers to tend
the nest.

The similarity between dinosaur and
bird eggs is neat, Chiappe says. “It’s
another line of evidence that supports
the idea thatbirds are living dinosaurs.”
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NEWS IN BRIEF

The Ebola virus
hijacks a protein
called NPC1to
invade a host
cell,as seenin
this illustration.

Cytoplasm

GENES & CELLS

Lysosome

Ebola gatekeeper protein identified

Ebola relies on a molecular “inside man” to sneak into cells.

Mice lacking the virus’'s accomplice, a protein called NPC1, are completely pro-
tected from Ebola infection, scientists report online May 26 in mBio. Designing drugs
that target NPC1 could potentially stop Ebola from breaking and entering into human
cells, study coauthor Kartik Chandran and colleagues suggest.

In 2011, Chandran, of Albert Einstein College of Medicine in New York City, and
others identified NPC1 as Ebola’s potential partner in crime (SN Online: 8/24/11).
The protein rests in cell membranes and helps the virus slip out of lysosomes, a cell’s
garbage sacs, and into the cytoplasm. Once on the loose inside a host cell, Ebola can
hijack the molecular tools it needs to multiply.

But scientists didn’t know just how crucial NPC1 was for Ebola’s dirty work. So
Chandran and colleagues injected mice missing NPC1 with a mouse version of the virus.
NPC1-free mice fended off Ebola completely — they showed no signs of the disease.
Mice with the protein weren't so lucky: They died within nine days of the injection.

NPC1 typically transports cholesterol through a cell; without the protein, people
can develop dementia. But the study’s authors think Ebola patients could tolerate an
NPC1-blocking drug because treatments would be brief. — Meghan Rosen

EARTH & ENVIRONMENT

Everest could lose most of its ice
by the end of the century

Glaciers around the tallest mountainin
the world may reach a historic new low
relatively soon.

Combining projections of future
climate with simulations of how glaciers
melt and grow, researchers estimate
online May 27 in The Cryosphere that the
Everest region of the Himalayas could
lose 73 to 96 percent of its ice by 2100.
Seasonal glacial melt is a vital water
source for people in the region, but the
disappearing ice can also pose a serious
natural hazard. Meltwater can stockpile
behind debris dams before bursting
downhill in giant, deadly floods. Such
flood events have become more frequent
since the 1940s, the researchers note.
— Thomas Sumner

BODY & BRAIN
Mice become thin-skinned in space
Long trips in space may thin the skin.
Three months on the International Space
Station prompted mice skin to waste
away and the animals’ hair to grow, a new
study shows. Scientists had hints that
skin might be sensitive to weightlessness
(astronauts frequently report skin inju-
ries), but no one had analyzed the effects
insuch a long-term study before.

At 91 days in space, the astromice
broke the record for weightlessness
for nonhuman animals. The flimsy skin
suggests that people may suffer similar
damage on extended spaceflights. But
because only three of six mice survived
the trip, the findings are still preliminary,
researchers report online May 27 in npj
Microgravity, a new open-access journal.
— Meghan Rosen

See how Ebola slips inside cells at bit.ly/SN_EbolaEntry

MATTER & ENERGY

Fingerprints reveal
more than identity

The one-of-a-kind pattern of ridges
and valleys in a fingerprint may not
only betray who was present at a
crime scene. It may also tattle about
what drugs a suspect handled.

With advanced spectroscopy,
researchers can detect and measure
tiny flecks of cocaine, methamphet-
amine and heroin —in some cases
as little as trillionths of a gram —on
a lone fingerprint. The work, led by
researchers at the National Institute
of Standards and Technology in
Gaithersburg, Md., appears in the
May 19 Analytical Chemistry.

Using an ink-jet-printed array of
known quantities of drugs, research-
ers calibrated their spectroscopy
techniques to measure specks of the
chemicals. Then, using a 3-D printed
plastic finger and a synthetic version
of finger oil, the researchers created
drug-tainted fingerprints pressed
onto paper or silicon.

On paper, the team detected as
little as one nanogram of cocaine
and amounts above 50 nanograms of
methamphetamine and heroin. On
silicon, the method picked up roughly
one nanogram of methamphetamine
and as little as eight picograms of
cocaine and heroin.

Researchers could also point to the
location of the drugs on a fingerprint.
Such information, the authors say,
could help investigators finger what
chemicals a suspect handled first and
help corroborate a timeline of events
in a crime. — Beth Mole

416 picograms
of cocaine
per pixel

This fingerprint is laced with 0 picograms
tiny traces of cocaine, as of cocaine
detected by a new method. per pixel
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“For alot of
people, this

is something
completely new
—to see apoint
of light become
areal place
overnight.”

ALAN STERN

New Horizons is very close to its long-awaited
rendezvous with the dwarf planet By Christopher Crockett

Tiny, far-flung Pluto is about to have a visitor — at
least for a few hours.

On July 14, NASA’s New Horizons spacecraft
will reach the dwarf planet and try to learn all it
can about Pluto and its five known moons. Then
the probe will leave Pluto behind, vanishing into
the frigid darkness beyond the planets.

Inits wake, New Horizons will introduce Earth
to the last of the “classical planets.” Probes have
flown past, orbited, crashed into or landed on
every other world that orbits the sun. Now Pluto
is getting its turn.

“This is the last picture show,” says Alan Stern,
the mission’s leader. “It’s the capstone moment to
the reconnaissance of the planets.”

Pluto is the doorway to the solar system’s “third
zone,” the Kuiper belt, an icy junkyard beyond
Neptune. Far from the meddlesome heat of the
sun, Pluto swims in a sea of frozen fossils that
are mostly unchanged since the birth of the solar
system, 4.6 billion years ago.

New Horizons has been traveling for 9.5 years
across nearly 5 billion kilometers to take a hard,
if quick, look at Pluto and its icy neighbors. Cam-
eras will chart the landscape on a world where
the atmosphere may freeze for nearly 200 years

16 SCIENCE NEWS | June 27,2015

at a stretch. They may find nitrogen volcanoes or
hints of abygone subsurface ocean. The probe will
also explore why Pluto’s tenuous atmosphere is
leaking into space. Pluto’s tiny moons may even
provide a peek at what the building blocks of the
planets look like.

Anticipation is building as the encounter to
reveal Pluto’s secrets draws near. “For a lot of
people, this is something completely new — to
see a point of light become areal place overnight,”
says Stern, of the Southwest Research Institute in
Boulder, Colo.

An odd little world
Flagstaff, Ariz., has a touch of Pluto fever.

Stroll downtown to a local coffee shop and you
can order a Pluto Mocha. From there it’s a five-
minute walk to a sushi place for Pluto Rolls. A
boutique around the corner sells handcrafted
Pluto ornaments — one batch made before New
Horizons’ arrival and one planned for after.

Flagstaffis where Pluto’s story began to be told.
Near the center of town, on a mesa peppered with
ponderosa pines, sits Lowell Observatory, where
Clyde Tombaugh discovered the tiny world in
1930. About seven kilometers across town lies the

NASA, JHUAPL, SWRI
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U.S. Naval Observatory Flagstaff Station, where in
1978 astronomer James Christy noticed a smudge
of light cozied up to Pluto, which turned out to be
its largest moon, Charon.

Our view of Pluto hasn’t changed much over the
last 85 years, despite debates about its worthiness
of the title “planet.” From Tombaugh’s vantage
point in Flagstaff, Pluto was a speck of light, slowly
wandering against a backdrop of stars. And for the
generations of astronomers with bigger and bet-
ter telescopes that followed, Pluto has remained
amostly featureless spot on the sky.

Plans for visiting Pluto began in earnest in 1989.
Several ideas for a mission came and went, but it
was tough to justify flying to so remote a place.
“I wasn’t entirely certain what to think about the
New Horizons mission,” says Mike Brown, a plan-
etary scientist at Caltech. “You learn by studying
examples of things. If there was nothing else like
Pluto, why go to this oddball?”

Pluto has always been an outlier, a diminutive
ice-coated body on an orbit that carried it far
above and well below the plane of the solar system.
It even has the audacity to cross another planet’s
(Neptune’s) orbit.

A fortuitous finding in 1992 kicked off a decade
of discovery that finally made Pluto worth visit-
ing. “What really put this over the top,” Stern says,
“was the discovery of the Kuiper belt.” Planetary
scientists David Jewitt and Jane Luu spied a small
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body orbiting beyond Neptune. It was the first
confirmed body in the Kuiper belt, a long-hypoth-
esized ring of frozen debris encircling the sun.

Pluto was no longer an oddball. It and Charon
(Pluto’s only moon known at the time) were
emissaries from an uncharted realm of the solar
system. Researchers have since cataloged more
than 1,300 icy boulders tumbling about the
Kuiper belt, a small sample of the trillion or so
suspected.

With the discovery of the Kuiper belt, a National
Academy of Sciences reportin 2003 concluded that
amission to Pluto and Charon “should be NASA’s
highest priority for medium-size missions in the
decade 2003-2013.” Three years later — about eight
months before the International Astronomical
Union kicked Pluto out of the planet club
(SN: 9/2/06, p. 149) — New Horizons was on its way.

Probein a hurry
New Horizons launched on January 19, 2006, trav-
eling about 58,000 kilometers per hour. It was
the fastest spacecraft ever to leave Earth (at that
speed a run from New York to Los Angeles would
take about four minutes). New Horizons crossed
the orbit of the moon nine hours after launch —a
journey that took the Apollo 11 astronauts about
three days.

The probe was in a hurry. Pluto has been mov-
ing farther from the sun along its orbit since

The
New Horizons spacecraft
(left page) launched in 2006
on a 9.5-year, 5-billion-
kilometer trek across the
solar system to spend a
few hours with Pluto and
its five known moons. The
probe will tear past the
dwarf planet on July 14
and provide humankind
with its first intimate look
at the remote world in
orbit around the sun.
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FEATURE | PLUTO: EXPLORED

Pluto is the last of the
“classical planets” (and
the first Kuiper belt
object) to be explored.
Every other planet had
its first encounter with
aspacecraftin a series
of missions from 1962
to 1989. All but Uranus
and Neptune have been
revisited.

1960

Venus

. Mariner 2 :
:December 14, 1962§

Mars
Mariner 4
July 15, 1965

Jupiter
Pioneer 10 :
: December 4,1973 :

1989. The already frigid temperatures —a warm
day maxes out at -223 degrees Celsius — are
dropping. Pluto gets so cold that its atmosphere
might freeze for most of its 248-year trip around
the sun. New Horizons needed to get there before
2020, when the atmosphere could become a giant
ice shell, blocking the probe from studying the
dwarf planet’s surface and the dynamics of its
atmosphere.

Unfortunately, it’s impossible for the space-
craft to slow down and take its time once it gets
to Pluto. It will cross the face of Pluto in just under
three minutes but will be close enough to map
the surface for a few days. The mission is nearly
adecade of boredom capped with hours of terror.

The vessel has spent most of the trek to Pluto
asleep. Once ayear, mission engineers checked its
instruments and electronics. In early 2007, New
Horizons got its first in-space practice run as it
sidled up to Jupiter for a speed boost. The planet’s
gravity grabbed the spacecraft and
flung it into the outer solar system.
At Jupiter, mission scientists did
a little sightseeing, testing out the
cameras and instruments on the
giant planet and four of its moons.

After Jupiter, the spacecraft had
almost eight years of cruising to go,
silently crossing the orbits of Saturn,
Uranus and Neptune. Finally, last
December, engineers woke the probe
at about 260 million kilometers from
its destination (SN Online: 12/8/14).

“The spacecraft’s in good health,
on final approach,” Stern says.
“We’re just on the cusp of where it
gets interesting.”

New Horizons moves more than
1 million kilometers closer to Pluto
every day. The team is busy navi-
gating the spacecraft, tweaking and testing the
final sequence of commands, looking for hazards
(see “Dodging debris,” Page 20), finalizing the
150-plus software tools needed to analyze the
data, and examining the first, still-blurry images
of the fast-approaching world.

“It’s all just ramping up together into this excit-
ing frenzy,” says Joel Parker, a planetary scientist
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An image taken 75 million
kilometers from Pluto
(bottom) shows hints

of details not visible
in 1930.

Mercury Saturn
Mariner 10 """"" et Pioneer 11 "
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also in Boulder, at the Southwest Research Insti-
tute. “We are starting to get data now. It’s just
going to be more and better from here on out.”

On close examination

In January, early pictures began trickling in, show-
ing a gradually brightening white smudge envel-
oped by darkness (SN Online: 2/4/15). Engineers
use images snapped by New Horizons’ telephoto
camera, the Long Range Reconnaissance Imager,
or LORRYI, to keep the spacecraft pointed in the
right direction, just inside the orbit of the moon
Charon. The pictures also let scientists get a peek
at their quarry. In July 2013, LORRI got its first look
at Charon. Two other moons, Nix and Hydra, came
into view in late January (SN Online: 2/19/15). The
tiniest moons, Kerberos and Styx, finally revealed
themselves in late April (SN Online: 5/13/15).

A sequence of images taken in early April
showed the first hints of surface markings on
Pluto itself, dark and light regions
rotating in and out of view. A bright
spot at the dwarf planet’s north pole
hints at a polar ice cap (SN Online:
4/29/15). About 60 days before the
encounter, the LORRI images sur-
passed the resolution of the most
detailed pictures of Pluto, captured
by the Hubble Space Telescope. From
mid-May to July 14, every subsequent
image will be the best one acquired of
the Pluto system.

As New Horizons closes in, its other
instruments will start analyzing Pluto
from afar. An ultraviolet spectrome-
ter nicknamed Alice will study Pluto’s
atmosphere, examining its chemical
makeup, density and temperature.
Alice will also measure how quickly
the atmosphere is leaking into space.
The main camera, dubbed Ralph, will map the sur-
face of Pluto and its moons (SN Online: 5/13/15),
while LORRI zooms in for a more intimate look.

New Horizons’ 2.1-meter-wide radio dish
will serve double duty as a link to Earth and as
another probe of Pluto’s atmosphere. Two other
instruments will monitor charged particles flying
away from both Pluto and the sun. And a college

Uranus
Voyager 2

LEFT: JPL-CALTECH/NASA; JPL-CALTECH/NASA, MSSS; JPL-CALTECH/NASA, UNIV. OF ARIZ.; NASA, JHUAPL, CARNEGIE INSTITUTION OF SCIENCE; NASA AND THE HUBBLE
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New Horizons’ July 14 approach to Pluto

Crosses Charon'’s shadow
10:17:41a.m.EDT

Crosses Pluto’s shadow

8:51:25a.m.EDT

, 50,000 km |

student-built detector —an array of plastic
films the size of a cake pan —is recording impacts
with interplanetary dust for most of the long trek.

On July 12 and 13, New Horizons will send high-
lights of its most recent investigations as a backup.

And then, silence.

For almost 24 hours, the spacecraft will
stop communicating with mission control at
the Johns Hopkins University
Applied Physics Lab in Laurel,
Md. It’s a matter of priorities. To
send back data, New Horizons needs
to point its radio dish at Earth. But if
the camera wants to aim at Charon,
for example, the whole probe needs
to turn. Time spent beaming informa-
tion to Earth is time not spent study-
ing Pluto and its moons.

As New Horizons slips through
Pluto’s and Charon’s shadows, the
main camera will look for sunlight scattering off
haze in the atmosphere or perhaps even faint rings
ofice chips knocked off of Pluto’s moons from col-
lisions with space rocks. To take pictures of Pluto’s
nightside, the probe will use Charon as a mirror to
bounce sunlight off Pluto’s surface. Powerful radio
antennas on Earth will blast a signal aimed at New
Horizons, timed to skim Pluto’s atmosphere. The
degree to which the radio signal bends around the
planet will tell researchers about the atmosphere’s

Neptune

* August 25,1989 :
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Pluto may look like
Neptune's moon Triton
(shown), possibly plucked
from Pluto’s neighborhood.
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temperature and composition. The duration for
loss of radio contact with Earth will provide a pre-
cise measurement of Pluto’s (and Charon’s) size.

If all goes well, New Horizons will phone home
around 9 p.m. Eastern time on the 14th. It will
send its first image on the following day, encoded
in radio waves taking about 4.5 hours to reach
Earth. Humankind will get its first up-close
glimpse of one of the most remote
worlds in the solar system.

That first glimpse mightlook a lot
like Neptune’s largest moon, Triton,
which was probably snatched from
the Kuiper belt long ago, when it got
alittle too close to Neptune. Triton
has very few craters on a surface
sculpted by ice volcanoes. Geysers
belch nitrogen into the atmosphere,
and expanses of terrain resemble
the skin of a cantaloupe.

The Voyager 2 spacecraft, which launched in
1977 on a tour of the outer solar system, found
Triton to be a changing world. Pluto may be simi-
lar. “I think we’re all hoping to find some signs
of active geology,” says William McKinnon, a
planetary scientist at Washington University in
St. Louis. The large bodies in the Kuiper belt are
planets in all but name, he notes. “They have his-
tories, and geologies, and active atmospheres,
and weather and all sorts of interesting things

New

Horizons will be about
12,500 kilometers from the
surface of Pluto at its closest
approach, flying along a path
that takes it inside the orbit
of the moon Charon (all five
moons’ orbits are shown at
left). About an hour later,
the probe will pass through
the dwarf planet’s shadow
and witness a Pluto eclipse
of the sun. The spacecraft
will complete the trajectory
shown here (a distance of
roughly 240,000 kilometers)
in about nine hours.

Pluto
New Horizons
July 14,2015
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Clyde Tombaugh (shown)
discovered Pluto in 1930
while searching for a planet
hypothesized to be tugging
on Uranus and Neptune.
The New Horizons probe is
carrying some of his ashes
to Pluto and beyond.
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Dodging debris

New Horizons can learn something from the Titanic’s epic collision: Watch out for chunks of ice.
Mission control is keeping an eye out for such hazards and has a couple of backup plans, just in case.
If controllers see debris ahead, and they have time to change the probe’s trajectory, they'll go for
Plan A: dive in close to Pluto and skim its atmosphere. Flying so close will make imaging the surface
more difficult, but getting in closer should steer the probe clear of obstacles.

If it’s too late to change course, then Plan B is a go: Use the probe’s radio dish as a shield. Unlike
the delicate instruments hiding behind it, the antenna can take some pounding. Controllers can turn
the dish to face the debris and let it take the brunt of the impacts.

The odds of having to fall back on either plan are small, says Cathy Olkin, a planetary scientist at
the Southwest Research Institute in Boulder, Colo. Mission planners chose a path that takes New
Horizons close to Charon’s orbit. The moon’s gravity should sweep clear the road ahead. “But we
have plans because it’s responsible,” she says. — Christopher Crockett

going on.” The shape of Pluto, he says, may even
betray the presence of a core or a hidden ocean:
The more round it is, the more likely it’s pliable,
with an interior that’s at least a little slushy.

If Pluto’s atmosphere freezes, craters fill with
ice, erasing any memory of past impacts. Charon,
however, doesn’t appear to have an atmosphere.
So it might preserve a record of everything that’s
slammed into it over the last 4.6 billion years, which
could provide clues to what else is flying around out
there. “Everybody’s excited for Pluto and overlooks
poor Charon,” Brown points out. “I think it’s going
to be the breakout star of the encounter.”

In the end though, planetary scientists both on
and off the Pluto mission’s team just want to see
what the place looks like. “I’'m most interested in
unwrapping the Christmas present and seeing the
visual image,” Stern says.

While the team is itching to see what Pluto is
all about, there is a twinge of melancholy. After
working on New Horizons for 26 years, says Stern,
it will be strange to not be looking forward to its
arrival. “For most of us,” he says, “it’s the only time
we will be on a first mission of exploration where
we go from knowing almost nothing to just acom-
pletely different universe, scientifically.”

The mission doesn’t end in July, however. The
datawon’t finish downloading until late 2016 and
will undoubtedly take years more to unravel. Plus,
Stern and colleagues have plans for New Horizons
to visit more distant shores.

Using the Hubble Space Telescope, scientists
have identified two other potential stops in the
Kuiper belt, each roughly 2 billion kilometers
beyond Pluto. They lie in different directions,
so it has to be one or the other. Stern says his
team will make a decision with NASA in August,
then fire up New Horizons’ engines for the next

phase of the journey.

Eventually the spacecraft will sail through the
Kuiper belt and join four other spacecraft —Pioneer
10, Pioneer 11, Voyager 1 and Voyager 2 — as Earth’s
ambassadors to interstellar space.

The Pioneer and Voyager probes carried with
them mementos that are sure to befuddle alien
salvage teams. New Horizons is no different. It’s
hauling two U.S. flags; state quarters of Maryland
(where the mission was built) and Florida (site
of its launch); a fragment of SpaceShipOne, the
first privately funded, crewed spacecraft; two CD-
ROMs, one carrying 434,738 names submitted by
fans over the Internet and another loaded with
pictures of New Horizons and its team; and a 1991
U.S. postage stamp emblazoned with the slogan,
“Pluto: Not yet explored.”

The ninth memento, attached to the spacecraft’s
interior wall, is a small container carrying a special
passenger. One ounce of Clyde Tombaugh’s ashes
is along for the ride, honoring the man who spent
countless hours comparing photographs of the
night sky, looking for one little white dot moving
among the stars. Its label reads: “Interned herein
are remains of American Clyde W. Tombaugh,
discoverer of Pluto and the solar system’s ‘third
zone.’ Adelle and Muron’s boy, Patricia’s husband,
Annette and Alden’s father, astronomer, teacher,
punster, and friend: Clyde W. Tombaugh (1906-
1997).”

The Flagstaff astronomer is finally getting to
visit the world he discovered 85 years ago.

Explore more

B New Horizons website: pluto.jhuapl.edu

W S.A.Stern.“The New Horizons Pluto Kuiper
belt mission: An overview with historical
context.” Space Science Reviews. October 2008.

Explore our 85-year relationship with Pluto at bit.ly/SN_Pluto

DALE WITTNER/AP
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Changing minds about how
to treat criminal psychopaths
By Bruce Bower
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udity, mind-altering drugs and encounter groups

bring out the worst in psychopaths behind bars.

That’s not a pitch for a new reality television

show — not yet, at least. It’s an evidence-based con-
clusion. An infamous experimental treatment program for
violent criminals, conducted mainly from 1968 to 1978 in
a Canadian maximum security psychiatric facility 90 miles
north of Toronto, tried those tactics to prepare men for life on
the outside. Offenders with psychopathic personalities gradu-
ated from the program more violent than ever.

The results of that study played a big part in stoking fears,
still common today, that psychopaths exploit psychological
treatments to become better criminals. Mounting evidence
indicates, however, that better-designed prison programs can
help criminals with psychopathic personalities live less vio-
lently once released, says psychologist Devon Polaschek of
Victoria University of Wellington in New Zealand.

In the Canadian study, prisoners participated in a “therapeu-
tic community.” Men developed their own rules and sanctions
for misbehavior with little supervision. Rule breakers were
confronted and challenged by their peers in prisoner-led
therapy sessions. Those who adapted well to the system sat on
committees that meted out penalties to others for bad behav-
ior. Staff sometimes forced prisoners to spend days together
naked in a room with wall-mounted feeding tubes. Men
received alcohol, LSD and other drugs to help break down
their psychological defenses during group encounter sessions.
At the time, the study was considered a bold attempt to reha-
bilitate previously untreatable criminals.

22 SCIENCE NEWS | June 27,2015

Jatr

LACK OF
REMORSE
OR GUILT

It failed. Ten years or more after release from the facility,
78 percent of psychopaths who were tracked after graduat-
ing from the program had been arrested for further violent
offenses, versus 55 percent of their untreated counterparts.
Nonpsychopathic criminals did not become more violent after
completing the unorthodox prison program.

Treatment backfired among psychopathic prisoners for good
reason. Psychopaths in prison tend to get far more belligerent
and aggressive when criticized or punished than nonpsycho-
pathic criminals do, Polaschek says. Often glib and charming
on the surface but callous and uncaring underneath, criminal
psychopaths dig in their heels when harshly disciplined.

Unsurprisingly, psychopaths placed in the Canadian pro-
gram broke far more than their share of community rules. The
men — almost all guilty of violent crimes — got increasingly
hostile as punishments piled up. A regular diet of harsh pen-
alties made already violent psychopaths even more dangerous.

Current treatment programs for prisoners are nothing
like the Canadian experiment. And the reasons go beyond a
tightening of ethical standards. Treatments being tested today
attempt to help prisoners readjust personal goals and con-
trol anger. This approach works best with nonpsychopathic
criminals, but psychopaths appear to benefit as well. Simple
computer programs show early promise in helping psycho-
pathic prisoners, specifically, to see beyond their immediate
needs and become more aware of those around them.

“Although criminals with psychopathy are among the hard-
est to work with, psychological treatment causes them, like
other high-risk criminals, to reoffend less,” Polaschek says.

Personality check

Modern notions of psychopathy have been heavily influenced
by psychiatrist Hervey Cleckley. In 1976, he characterized psy-
chopaths as masking a shallow and irresponsible nature with
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aconfident demeanor. They could sometimes become violent
or predatory.

Cleckley saw no hope for the psychotherapy of his time
changing psychopaths’ attitudes or behaviors. That conviction
remains popular today, along with misconceptions of psycho-
paths as evil, homicidal villains akin to Charles Manson or
fiction’s cunning Hannibal Lecter (SN Online: 1/14/14).

Psychopathy is not an official psychiatric diagnosis, largely
due to alack of consensus on how to define this personality
pattern in the general population. Clinicians today emphasize
that people with psychopathic personalities can be fearless,
impulsive, emotionally shallow, charmingly manipulative,
hot-headed and cold-hearted. Psychologist Mark Olver of
the University of Saskatchewan in Saskatoon and
his colleagues use a 20-item checklist to determine
which offenders have psychopathic personalities that
create special problems for prison staff and treatment

30

needs, such as feeling in control, without breaking the law.

If a particularly belligerent prisoner decides in group ther-
apy, for example, to try calming down with a few deep breaths
when frustrations arise during the day, prison staff may sup-
port his efforts. Physicians, cafeteria workers and others who
cross paths with the man will give him time to collect himself
during interactions. Staff members then report back to the
therapist on what happened. Gradual behavior improvement
may lead to a part-time job in the prison, providing more prac-
tice at dealing with others and handling frustrations.

Treatment is also provided, as needed, for alcoholism, drug
addiction, depression and other mental ailments that can
accompany psychopathy.

Therapists need patience, skill and a thick skin
to work with psychopathic prisoners, Olver says.
Having typically grown up as victims of various types
of abuse, many psychopathic criminals arrogantly

providers. The checklist, developed by psychologist percent and deftly manipulate others without remorse, in his
Robert Hare of the University of British Columbia Drop in experience. These are not men who view psychologi-
in Vancouver, covers four general areas (see table new violent cal treatment favorably or form warm relationships
below). crimesamong  with a therapist, Olver says. The goal is for each man
. . e psychopathic . X
Hare has estimated that psychopathic personalities offenders to live peaceably among others and stay out of prison.
characterize about 1 percent of the general popu- who complete That’s success, even if many psychopathic offenders
lation, with roughly equal prevalence in men and thlnten_SIQIT,d remain abrasive and emotionally distant after com-
. . erapist-le .
women. Research on psychopaths in and out of prison thera pF;, versus pleting treatment.

has focused almost exclusively on men.

“Psychopaths are not one type of person,” Olver
says. “Some are scheming and nonviolent, for instance, and
others have emotional deficits and can be violent.”

Olver splits violent psychopathic criminals into two broad
groups: One group is callous, deceitful and emotionally shal-
low; the other is highly anxious and impulsive, his team reported
in May in the Journal of Abnormal Psychology. With therapy
that targets certain group-specific characteristics, both display
comparable reductions in reoffending after treatment, he says.
Olver’s team found that rates of new violent crimes following
release drop by 30 percent or more among psychopathic offend-
ers who complete intensive, therapist-led group programs.

Psychopathic criminals receive the same treatment as other
violent prisoners do, with adjustments based on individual
needs. In what is known as cognitive-behavioral treatment,
therapist-led groups work on ways to control anger and meet

those who don't

“It’s not illegal to be an asshole,” Olver says. “It’s
illegal to beat people up and steal from them.”

Olver’s team tracked data on new offenses committed five
to 10 years after release from prison by violent and sexual
offenders in three previously published Canadian studies of
cognitive-behavioral treatments.

Group treatments lasted an average of eight to nine
months. In the largest study, 29 percent of 321 sex offend-
ers had psychopathic personalities. Nearly three-quarters
of those men completed treatment. An average of 10 years
after being released from prison, roughly 60 percent of treat-
ment completers had been arrested for violent crimes, versus
92 percent of men who didn’t finish treatment. The disparity in
re-arrest rates specifically for sex crimes was smaller: 42 percent
for treatment completers versus 50 percent for the others.

In all three studies, rates of reoffending progressively
dropped among psychopathic men who showed the most

Bad mix Clinicians and researchers often interview individuals for signs of psychopathy using a 20-item checklist of traits considered central to
this personality type. People who score high in psychopathy can exhibit different mixes of these characteristics. Two lifestyle items are not shown
below: sexual promiscuity and frequent, brief marriages. soURCE: R. HARE, J. SKEEM ET AL/PSPI 2011

Psychopathy checklist

Emotional

Interpersonal

Glibness/superficiality/charm Lack of remorse or guilt

Grandiose sense of self-worth Shallow affect
Pathological lying Callousness/lack of empathy

Failure to accept responsibility
i for own actions

Conning/manipulative

Need for stimulation/proneness to boredom
Parasitic lifestyle

Lack of realistic long-term goals

Impulsivity

Irresponsibility

Poor behavioral control

Early behavioral problems
Juvenile delinquency

Revocation of conditional release

{ Criminal versatility
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improvement during treatment, Olver and his colleagues
reported in the December 2012 International Journal of Forensic
Mental Health. In one investigation, only 23 percent of men
who responded well to treatment got arrested for further
violent offenses, versus 57 percent of those who took poorly to
treatment but completed it. Improvement during treatment
was measured via observed behavior changes, such as a drop
in explosive reactions when dealing with prison staff.

In a more than seven-year follow-up of 32 treated and 32
untreated violent, psychopathic offenders, treated men spent
an average of 2.4 fewer years in prison for new offenses than
untreated men. By Olver’s calculations, that reduction in
prison time would save more than $233,000 for each offender.

Reading context
Achieving the gold standard of treatment research — assigning
psychopathic offenders at random to different programs or tono
treatment — is nearly impossible. Yale University psychologist
Arielle Baskin-Sommers and her colleagues have come close,
though. They assigned psychopathic criminals to one of two
computer-training courses to refocus the men’s attention. One
course may help deter future lawbreaking, Baskin-Sommers’
team reported in the January Clinical Psychological Science.
Their approach is built on research led by psychologist
and study coauthor Joseph Newman of the University of
Wisconsin-Madison, who found that prisoners with psychopa-
thy focus only on their own goals and ignore situational con-
texts. While working on simple memory or judgment tasks, for
example, psychopathic criminals are not startled by sudden
noises and they don’t notice when images on the computer
screen are mislabeled. That form of myopic, goal-oriented

Callous kids

No one is born a psychopath. The last decade, though,
has witnessed a burst of studies examining treatments
for delinquent and violent youths who exhibit a strikingly
psychopathic feature — little or no conscience.

These youngsters score high on a scale of callous-
unemotional traits, including a lack of guilt and remorse,
lack of concern for others’ feelings, shallow expressions of
emotion and not caring about much of anything.

Elevated callous-unemotional traits are found in 10 to
32 percent of children in community samples. Those rates
remain fairly stable during childhood and early adoles-
cence, says psychologist Paul Frick of the University of
New Orleans.

But kids and teens are capable of changing as they get
older. A 2007 investigation found that only about one in
five 13-year-old boys who scored in the top 10 percent of
callous-unemotional traits relative to their peers scored
on the high end of psychopathy at age 24.

“A majority of callous-unemotional kids won't grow up
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attention translates into, say, ignoring one’s own nervousness
while conning people out of their life’s savings.

Baskin-Sommers’ group randomly assigned 56 psycho-
pathic inmates in Wisconsin to one of two computer-training
programs. In one, participants learned to notice the context
of experimental situations. For instance, the men viewed a
series of mug shots and had to press a key on the right when the
pictured person’s eyes looked right and a key on the left when
his eyes looked left. But when faces showed predesignated
emotions, such as fear, the men had to switch their responses:
If eyes looked right, push the left key; eyes left, push the right
key. In the other training regimen, inmates practiced self-
control, such as holding their breath despite discomfort and
refraining from pressing computer keys in a game until after
hearing a sound played through loudspeakers.

Inmates completed weekly one-hour training sessions over
six consecutive weeks. By the program’s end, the men doing
context training got substantially better at those tasks. And
they scored higher than before training on attention and emo-
tional control tasks.

No such improvement occurred among psychopathic
offenders who completed the self-control program. The
researchers suspect that psychopaths’ root problem is more
about overfocusing on their immediate aims and ignoring con-
sequences than overreacting to frustrations.

Baskin-Sommers’ group plans to track study participants for
the remainder of their sentences and after release from prison
to see if context training leads to declines in criminal behavior.

“I suspect context training makes psychopathic offenders
more receptive to other interventions,” Baskin-Sommers says.
Group treatments, such as those studied by Olver, might work

to be psychopathic, but they have serious behavior and family
problems and are at increased risk of entering the juvenile justice
system,” Frick says.

Six studies conducted from 2006 to 2013 demonstrate that
children and teens high in callous-unemotional traits show a range
of improvements after participating in intensive family and justice-
system interventions, conclude psychologists Devon Polaschek
and Jennifer Skeem of the University of California, Berkeley in
the 2015 Handbook of Psychopathy.

One study tracked highly callous-unemotional teenage boys
who were treated in juvenile facilities while serving sentences for
violent crimes. Fifty-six boys received nearly a year of trainingin
social skills, ways to form better friendships after release, strate-
gies for dealing with authority figures and becoming less violent.
Eighty-five boys received standard treatment, with medication
assessments and psychotherapy or crisis intervention, if needed.

Of those who completed the intensive training, only 12 got
arrested for violent acts over a two-year period after being
released. In the standard treatment group, 42 boys were
re-arrested for violent behavior after release.



even better with men trained to be clued into their surround-
ings. It’s worth investigating, she suggests, and might reduce
initial resistance to treatment programs.

Evenif context training helps psychopathic offenders become
less crime-prone, that doesn’t confirm Baskin-Sommers’
claim that myopic attention is a core part of their personalities
and criminal behavior, remarks psychologist Scott Lilienfeld
of Emory University in Atlanta.

Psychopaths display weak or no stress responses while
awaiting fearful noises or disturbing images that they know
are coming, Lilienfeld says. That type of anticipation typically
sets off anxiety alarms in nonpsychopathic volunteers.

“The reason psychopaths don’t attend to fear-provoking
stimuli may simply be that they are not especially afraid of
them in the first place,” he suggests.

Even so, he says, if Baskin-Sommers’ program lessens
violence among psychopathic men released from prison, it
won’t matter whether context-blindness is a cause or a symp-
tom of their problem.

Avoiding trouble
It’s an open question whether context training on its own
will make prisoners more law-abiding after release or more
responsive to cognitive-behavioral treatments in prison. Fur-
ther studies may support other types of computer training for
psychopathic offenders, such as programs designed to improve
recognition of emotional expressions on other people’s faces.
Researchers also know virtually nothing about how some
psychopathic ex-cons stay out of prison, even without psycho-
logical treatment. A small study of such men conducted more
than a decade ago begs for a larger follow-up.

Levels of eye contact between child and mother

o T
T
Child Mother

Eye Spy Callous-unemotional kids with conduct problems looked their
mothers in the eyes less than well-behaved kids and less than kids with
conduct problems who had few callous-unemotional traits (left). Mothers
of callous-unemotional children tried to make eye contact as much as
other mothers did (right). SOURCE: M. R. DADDS ET AL/J. CHILD PSYCHOL. PSYCHIATRY 2014
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For younger kids who are highly callous-unemotional, help
may come in the form of a skill that seems natural to most chil-
dren — looking their mothers in the eyes, suggests psychologist
Mark Dadds of the University of New South Wales in Sydney.

The children’s lack of concern for others appears to be
intimately tied to an early derailment of eye contact, Dadds
proposes. In the July 2014 Journal of Child Psychology and

As part of his 2003 doctoral thesis, New Zealand psycholo-
gist Nick Wilson interviewed 14 psychopathic men who had
avoided prison time for five years after serving sentences for
murder, sex offenses and other serious crimes. Many of the
men had moved to rural spots, far from illegal temptations and
hard-scrabble buddies. Most were unemployed but had wives
or girlfriends who worked and discouraged alcohol and drug
binges. Ex-cons continued to think about committing serious
infractions and two admitted having manipulated younger
men into carrying out crimes.

But a desire to escape the indignities of prison kept psycho-
pathic offenders from directly acting on their worst thoughts,
concluded Wilson, now at the Department of Corrections in
Hamilton, New Zealand.

Olver recalls treating a psychopathic offender who fit that
bill. A big, burly man, he frequently threatened to hurt others
and gave in to urges to peep into strangers’ windows and seek
sex with underage girls. The man developed some strategies
for controlling his impulses in treatment and got a job after
leaving prison. Despite those achievements, he confided to
Olver that he still couldn’t bring himself to care about what
happened to other people.

But knowing what it would be like to grow old alone and
behind bars provided a reality check, Olver says. “He just
wanted to avoid coming back to prison.”

Explore more

B Devon Polaschek. “Adult criminals with psychopathy:
Common beliefs about treatability and change have little
empirical support.” Current Directions in Psychological Science.
August 2014.

Psychiatry, a Dadds-led team reported that 16 highly
callous-unemotional 4- to 8-year-olds with severe behav-
ior problems spent little time gazing into their mothers’
eyes during mutual play. In the same study, 44 kids who
often misbehaved but also showed concern for others
and genuine emotions maintained good eye contact

with their mothers.

Averted gazes may emerge surprisingly early in kids.
Five-week-olds who pay little or no attention to an experi-
menter’s face moving in front of them are particularly likely
to score high on callous-unemotional traits at age 2.5 years,
reported psychologist Rachael Bedford of King’s College
London and her colleagues in 2014 in Biological Psychiatry.

Much research indicates that eye contact between
adults and children supports the development of con-
science and empathy, Dadds says. He is studying whether
callous-unemotional kids get along better at home and at
school after four months of training in making eye contact
with their mothers. Results are due later this year.

— Bruce Bower
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Scientists are products of their times
and their culture. Some see beyond
those constraints. Some are trapped
within them. Max Planck was trapped,
as physicist Brandon Brown relates, and
therefore could not escape from the tur-
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Planck . i

Brandon R. Brown moil of Germany’s wars.

OXFORD UNIV., In an unusual approach to a scien-
$29.95

tific biography, each chapter heading of
Planck selects a month during the final four years in the life
of the scientist, who died in 1947 at age 89. His story is told
through flashbacks to various points in his distinguished
career as the godfather of modern German science.

Planck’s story is a sad one. Nearly all of his family — first
wife, sons, daughters — predeceased him, through illness,
war or execution (of his son Erwin, who had links to some
of those engaged in the plot to kill Hitler). Even Planck’s
greatest scientific achievement — the discovery of quantum
theory —was bittersweet, as he resisted accepting the impli-
cations of quantum physics discerned by Einstein, Bohr,
Heisenberg and others.

In his account of Planck’s life, Brown emphasizes the

Max Planck, originator of quantum theory,
tormented by war and personal loss

personal over the professional, especially probing the con-
flict Planck faced during the Nazi years. Obsessed with opti-
mism, Planck persistently told himself everything would be
OK as he acquiesced in the purge of Jewish scientists. Deep
down, it seems, Planck knew the wrongness of it all, but his
allegiance to the state overwhelmed any impulse he might
have had to stand up, speak out or leave. Still, Planck was
revered by his scientific colleagues and his name adorns all
of Germany’s major research centers today.

Brown’s flashback approach makes the arc of Planck’s life a
little hard to follow. And the book’s science often lacks depth
(except for a technical appendix). Some explanations are
scientifically sketchy — for instance, quantum-entangled
particles do not communicate faster than light, as Brown
writes. Analogies are frequently strained (“the mathematical
bus of Planck and Einstein was leaving [others] of the phys-
ics world coughing with exhaust fumes”).

But on the whole, this biography looks more deeply into
the mind and personality of its subject than many scientific
biographies. And Planck’s life is worth examining for the les-
sons it illustrates about scientists working within a society
that values ideology over intelligence. — Tom Siegfried

BOOKSHELF

Pigs don’t deserve the
name ‘Lesser Beasts’

If humans have a counterpart in the rest
of the animal world, it is surely the pig.

LESSER

BEASTS As historian Mark Essig writes in
B i s Ll Lesser Beasts, perhaps no other animal’s
e history more closely mirrors that of

humans. From the appearance of semi-

Lesser Beasts .. .
tame Sus scrofa living with hunter-

Mark Essig
BASIC BOOKS, gatherers 11,000 years ago in Turkey
$27.50 to the role of swine in the rise and fall

of empires, the story of the pig is also the story of modern
humans.

The traits that made domesticated swine so numerous
are the same ones that have helped humans become the
dominant species on Earth: cleverness, omnivorousness and
adaptability. Like a pig unearthing acorns, Essig overturns
gem after gem of hog history, and he peppers them with
humor and empathy.

The human-pig relationship has sometimes been almost
comical, as during medieval times, when swine were put on
trial for murder or for disobeying Sabbath laws. The rela-
tionship has also been religious, as in boar-themed holy
garments from Celts and Norse. Most of all, it has been
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bountiful. Whether by saving ancient Egypt’s poor from
starvation or enabling the conquistadors’ march across the
Americas, the pig greased the skids of civilization.

When Spanish explorer Hernando de Soto stepped ashore
in what is now Florida in the mid-1500s, he traveled with
hundreds of soldiers but just 13 pigs, the first to reach North
America. De Soto gave his hogs first-class treatment, and it
worked. When he died three years later, his swine herd num-
bers had swelled to 700.

Within a couple of hundred years, pigs in colonial America
had become “agents of empire,” Essig writes. They devoured
wild foods and inadvertently helped destroy Native Ameri-
cans’ way of life.

Today, factory farms churn out pork at the fastest rates in
history. But recently, Essig writes, many people have become
uncomfortable with the factory farm standard of sows
spending most of their lives in crates. Some nations have
mandated that pigs have more space and access to rooting
material.

Perhaps growing discomfort with some farming tech-
niques comes alongside recognition of pigs’ humanlike
behavior. In tests, the animals display an understanding of
how mirrors work, learn to sneak extra helpings of food and
play video games. — Teresa Shipley Feldhausen

Buy Books Reviews on the Science News website include Amazon.com links that
generate funds for Society for Science & the Public programs.
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This Is How To
Walk the Walk

The must-have men’s accessory once carried by kings, presidents,
barons and billionaires is back—and can be yours for ONLY $49!

hey call walking the “perfect exercise.” It gets your heart pumping, clears your
head and fills your lungs with fresh air. Not bad, but we found a way to make
it even better. Before you take your next 10,000 steps, add a little strut to
your stroll. Take the Stauer Gentleman’s Walking Stick anywhere
and I promise that you’ll feel like a conquering hero. Heads will
turn. Doors will open. Its powers will astound you.

What's the secret? Pure class. Our Stauer Gentleman’s Walking Stick
is a tip of the top hat to turn-of-the-century tradition. Today,
serious collectors gladly pay thousands for rare and handcrafted
sticks from the 19th century. But only Stauer can deliver a modern
version of this vintage classic—that looks and feels as good as the
original—for ONLY $49!

Sticks that make a statement. For centuries, no respectable man was seen
in public without a walking stick by his side. They were as indispensable as a
fine tailored suit or fancy moustache. Well-heeled men “wore” them as symbols
of power and prestige, using elaborately decorated staffs to help navigate trails,
dispatch opponents or conceal gadgets and contraband. Simply put, they were
the must-have accessory for any sharp-dressed man on the move.

The ultimate travel companion. Hold it once and you can feel that it’s not
some hollow imitation. Our Gentleman’s Walking Stick is crafted from a solid shaft
of imported Sheesham (Indian Rosewood) and finished with layers of black lacquer.
The rounded, knob-style head has serious weight and the silver-finished brass features
an elegant engraved design that adds flair while improving your grip. And a black rubber
tip steadies your stance on all sorts of surfaces from dirt and asphalt walkways to marble
floors and Persian rugs.

Your satisfaction is 100% guaranteed. Try the [J an d-CélVUf&l’ deféli[
Stauer Gentleman’s Walking Stick risk-free for two

months. If you're not convinced that it adds sophistica- ﬁ?" €6l.§:)/ g?’ ZP!
tion to your stride, simply send it back within 60 days

for a complete refund of your purchase price. But we're

betting that after your first step with this stick, you'll

never walk alone again!

Stauer Gentleman’s Walking Stick $79* TAKE 3 8% OFF Stauer(@
Offer Code Price— $49 Save $30 IN STANTLY' 14101 Southcross Drive W.,

Dept. SWS230-01,

Image not actual size.

You must use the insider offer code to get our special price. Burnsville, Minnesota 55337
1 -800-859- 1 736g When you use your www.stauer.com
Offer Code SWS230-01 INSIDER OFFER CODE £ m
Please use this code when you order to receive your discount. Rating of A+

* Discount for customers who use the offer code versus the original Stauer.com price.

* 36" long *° Solid silver-finished brass handle ® Supports up to 250 Ibs. ® Imported Sheesham wood

Smart Luxuries—Surprising Prices™
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Collecting trash in space

Satellites play big roles in modern life. But
these marvels of technology can be knocked
out by a collision with space junk — debris
from satellites and other Earthly technology
orbiting the planet. Now, a teen from Jordan
has designed a satellite to chase down space
junk, collect it and then dispose of it.

Some 100 million pieces of debris orbit
Earth today, says 15-year-old Dana Arabiyat,
who attends Alridwan Schools in Amman,
Jordan. This debris orbits the planet at speeds
of up to 28,200 kilometers per hour.

Here’s how Arabiyat’s satellite would work: A radar system aboard the satellite would
scan for and find a piece of space junk. Then, thrusters would change the satellite’s orbit
so it could chase down the errant object. As the satellite closed in on its prey, cameras
would keep it on target. At the last minute, a door that leads to a bulletproof container
would open. This container needs to be strong so that it doesn’t break apart when the
satellite swallows the space junk, Arabiyat explains.

When the trash container was full, it would be lowered toward Earth on a kilometers-
long cable and its contents released into the upper atmosphere. There, the space junk
would harmlessly burn up just like a meteor does. Meanwhile, the satellite would reel the
container back up so that it could collect more trash. — Sid Perkins

Dana Arabiyat designed a satellite
(model shown) to collect and dispose
of the space trash that threatens other
satellites orbiting Earth.

This door handle kills germs

A sick person can leave behind bacteria or viruses when touching a doorknob,
handrail, shopping cart handle or countertop. Anyone else who touches that surface
may pick up the microbes. So two teens from Hong Kong developed a door handle
that can knock out germs on contact.

Door handles in public areas often host lots of bacteria and viruses, notes 17-year-
old Sum Ming Wong. The 10th-grader attends Church of Christ in China Tam Lee Lai
Fun Memorial Secondary School in Tuen Mun, China. He and schoolmate Kin Pong
Li, 18, wanted to design a coating for door handles that would be hostile to germs.
To make their coating, they chose titanium dioxide, a mineral known to kill bacteria.

Titanium dioxide works best when lit by ultraviolet light, says Wong. So the teens
decided to light their door handle from within. They fashioned the handle from a
long cylinder of clear glass. Each end fits into a bracket. Inside one of the brackets is
astrong LED that emits UV light. And here’s the nifty part: The power for the light
comes from opening and closing the door. Wong and Li designed a small gearbox
that attaches to the door. Equipment inside the box converts the motion of those
gears into electrical power. That power is then carried by wire to the LED inside the
door handle. In lab tests, their UV-lit coating killed about 99.8 percent of germs.

The door handle system, the teens say, might cost no more than about
$13 to build. — Sid Perkins

In May, the 2015 Intel International Science and Engineering Fair gave students from around
the world a chance to share their scientific research and inventions. The competition, spon-
sored by Intel and run by Society for Science & the Public, brought 1,702 teens to Pittsburgh
from more than 70 countries for a weeklong science fest. Science News for Students took a
closer look at some of this year’s finalists and their projects.

Making windshield
wipers obsolete

Windshield wipers sweep raindrops
and snowflakes off the glass so
drivers can clearly see the road. But
one day high-speed flows of air from
well-placed nozzles might prevent
precipitation from ever striking the
windshield. That’s the idea behind a
new technology designed by a pair of
16-year-old inventors.

Wiper blades eventually wear out,
say Eric Breuer and Florian Maly,
11th-graders at the Ecole Privée
Notre-Dame Sainte-Sophie in Luxem-
bourg. And even when new, wipers
sometimes can’'t keep up with heavy
rains. So Breuer and Maly designed a
system to blow a stream of air across
awindshield to keep rain and snow
from reaching the glass.

The pair tested their ideas in a wind
tunnel on a one-eighteenth scale mod-
el of a car. They created a nozzle that
uses two plates of metal separated by
a small distance. The air spews from a
long, narrow slot that’s as wide as the
windshield. When the teens forced
high-pressure air though this nozzle,
it blew air evenly across the model’s
windshield. To simulate rainfall while
driving, they turned a spray of water
from a hose onto their model.

For a wind speed of 50 kilometers
per hour, the nozzle worked best
when blowing up and forward at an
angle of 45 degrees, the teens found.
When moving at some other speed,
adifferent angle might work better.
So any system installed on an actual
vehicle would need to be adjustable.
The angle could easily be controlled
by an onboard computer and change
with the vehicle’s speed, the young
researchers say. — Sid Perkins
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Studying? Don't
answer that text!

Texting affects learning and performance
on tests, two teens have found. On aver-
age, students who responded to texts
while working got lower scores. This
trend held even for teens who felt they
could multitask effectively.

Many students think that multitask-
ing has no effect on how they perform
in school, says Colter Norick, 17. So
the Montana teen and his 16-year-old
brother Colin recruited 47 classmates at
Columbia Falls High School to take part in
a two-phase experiment. Each participant
had to read a paragraph or two and then
answer a question about the passage.

In the first phase, the volunteers en-
countered no distractions. Later, the re-
searchers had their recruits tackle a new
set of readings. This time, a computer
program sent texts to the volunteers’
cellphones every 90 seconds. Each text
asked questions that required a reply.

Test scores should have been higher
on the second test because it was slightly
easier. But the recruits scored 9 percent
worse overall when distracted by incom-
ing texts. Only a few students scored as
well when replying to texts as they did
when uninterrupted. But nobody per-
formed better during the texting phase.

It didn’t matter if a student thought
he or she was good at multitasking. On
average, the brothers found that even
students who were confident of their
abilities did just as poorly on the test
while texting. — Sid Perkins

Research by brothers Colin (left) and
Colter Norick (right) found that students
who respond to text messages while
taking a test end up with lower scores.

Mary Hood shows off her
smart cane. The nest of
wires underneath helps
power the sensors that
allow the cane to sense

obstacles.

Stepping out with a smarter cane
As people get older, they can have a tough time getting around. But one teen showed
that sometimes technology can keep seniors up and moving.

Mary Hood, 17, has developed a cane that senses stairs, curbs and other potential
hazards. It also tracks its users’ heart rates, reminds them to take their medication
and even lights the path ahead. “l guess | got the idea from my grandma,” says Hood,
ajunior at Sargent High School in Monte Vista, Colo. “She’s 84 and she’s visually
impaired. | felt that technology could really make a difference for her.”

Hood’s new “smart” cane is full of sensors. Some measure elevation by sending out
tiny pulses of a high-pitched sound. That sound bounces off objects ahead, such as a
coffee table, and then returns to the sensor. If the cane gets too close to an obstacle,
its sensors make the handle vibrate, warning the walker to watch out.

Gripping the cane’s handle provides data on how fast a user’s heart is beating.

If a heart rate is too high or too low, the user may be at risk of fainting. So the cane
will vibrate and let its user know that it’s time to find a seat and rest. The cane can
also be programmed to notify users when it’s time to take medication.

Hood wanted her cane to appeal to older people who might need it. “That’s why the
alert method is through vibration,” she explains. “I chose that because it’s tactile. So if
you can't hear a buzzer or see a light you can feel the vibration.” — Bethany Brookshire

Keeping roofs cooler to cut energy costs
A paintlike coating could keep roofs cooler during summer, a teen researcher finds.

Shingles come in many colors, but dark ones are especially popular, says Jesseca
Kusher, 18, of Spartanburg Day School in South Carolina. But dark shingles absorb
a lot of heat. In the summer, they can easily reach 73.5° Celsius, she notes. If the
shingles reflected more sunlight, they'd stay cooler, helping cut down on home
cooling bills.

So Kusher looked into ways to make shingles reflect more light. She mixed tiny
particles of three different substances — graphite, gypsum or mica —into a clear
coating and painted each of her concoctions onto bits of shingles. To simulate how
the shingles would heat up in summer, she placed each postage stamp-size sample
under a 150-watt sun lamp. The samples were irradiated for 15 minutes, or until
the untreated shingles reached a temperature of 73.5°C, whichever came first.

Powdered mica had the best overall cooling effect. Shingles with this coating
only heated up, on average, to about 58.5°C. Shingles coated with powdered
gypsum or graphite got a bit warmer on average.

The new coatings might also cut the formation of lung-irritating ozone in cities,
says Kusher. Cities often get warmer than rural regions nearby. That extra heat can
speed up chemical reactions in the air, some of which create ozone. Cooling off a lot
of urban roofs could decrease ozone production, Kusher speculates. — Sid Perkins
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Water from space
A barrage of icy asteroids might have
brought water to Earth. In “Water, water
everywhere” (SN: 5/16/15, p. 18),
Christopher Crockett described how plan-
etary scientists are piecing together the
origin story for Earth’s abundant H,O.
To figure out where Earth’s water came
from, researchers looked at the ratio
of hydrogen to a heavy form of hydro-
gen called deuterium in water samples
from asteroids and comets. But reader
Daryl Dubas noted that lots of chemi-
cal processes, like photosynthesis and
respiration, can create and break down
water molecules. “Is it not possible that
these processes have some sort of pre-
disposition towards using or creating
certain variants of the water molecule
that changes the deuterium-to-hydro-
gen ratio over time?” he asked.
Cosmochemist Conel Alexander of
the Carnegie Institution for Science
in Washington, D.C., responds: “The
Earth is a geologically and biologically
active planet that will have reworked
the water many, many times.” But this
wouldn’t have changed the overall
deuterium-to-hydrogen ratio of Earth,
he adds. Hydrogen and deuterium
show up in many molecules, not just
water. Deep in the Earth, for example,
most of the hydrogen is stored in
hydroxide ions within silicate minerals.
Hydrogen and deuterium move around
between hydroxide, water and other
molecules, says Sune Nielsen of the
Woods Hole Oceanographic Institution
in Massachusetts. But unless Earth has
lost alot of hydrogen to space, which
he says doesn’t seem likely, the overall
ratio of deuterium to hydrogen on the
planet shouldn’t change much.

Secrets of a supervolcano
Earthquake vibrations have revealed a
second magma chamber lurking under
Yellowstone National Park. This discovery
helps explain why the park’s supervolcano
expels massive amounts of carbon dioxide
each day, Thomas Sumner reported in
“Giant magma pool beneath Yellowstone”
(SN:5/16/15, p. 16).

“So the deeper chamber is like

fudge — mostly solids and crystals, a
little liquid running around in the inter-
stices. The top chamber is like fudge
sauce — mostly melted with some sol-
ids,” commented John Turner. “Back
when this hot spot was powering the
Columbia Group basalt eruptions in
Oregon, there were weeklong lava erup-
tions that roughly equaled the volume
of Lake Erie, banging straight up out of
mile-long cracks in the Earth with zero
advance notice. We should be glad the
dear thing has settled down a bit.”

Where science and sci-fi meet

In “Cancerous clams and other sci-fi
fodder” (SN: 5/16/15, p. 2), editor in
chief Eva Emerson professed a love of sci-
ence fiction. She noted that some current
real-life research could stimulate the imagi-
nation just as well as any novel or movie.
“Eva Emerson’s editorial made me
smile,” said former physicist and full-
time writer Steve Moore in an e-mail.
“I cut my reading teeth on sci-fi. More
importantly perhaps, I often use SN
for background material in my sci-fi,
giving credit at the back of the book.
As scientists-turned-writers, we’re
often too specialized and need to refer
to good, coherent summaries about
new science and technology happening
outside our chosen fields.”

Correction

In “Food fight” (SN: 5/30/15, p. 18), the
bile produced by the liver should have
been described as a digestive fluid, not
an enzyme.
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COLORADO
Third Edition
FeLecie WiLLIAMS
AND HaLkA CHRONIC
416 pages
$26.00, paper

UTAH
Second Edition
Feucie WiLLiAMmS,

Lucy CHRONIC,
AND HaLka CHRONIC
384 pages
$26.00, paper

NOW IN
FULL COLOR

NEW EDITIONS OF THE
POPULAR ROADSIDE
GEOLOGY SERIES

Marli B, Miller

ALASKA OREGON
Second Edition Second Edition
CatHy CONNOR MARLI B. MILLER

328 pages 400 pages

$26.00, paper $26.00, paper

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

ADMIRAL FARRAGUT’S

TELESCOPE

(with table top tripod) from us only $69.95

(why pay more?)

* BUT READ THIS MESSAGE FOR AN EVEN MUCH BETTER DEAL.

hen Admiral Farragut (“Damn the

torpedoes; full speed ahead!”) 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 (except that Admiral Farragut’s
was made of brass — ours is fully chromed over its
pure brass body), 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. Compare
that to binoculars, which usually give you not more
than 6x or perhaps 8x magnification. ADMIRAL
FARRAGUT’S TELESCOPE comes with a belt-loop
vinyl carrying case. There is also a table-top tripod
for extended observations. This beautiful instrument
is something you always wanted but thought you
couldn’t afford. It is a small luxury that you will
really enjoy and that will give you wonderful service
for many years. It is now available from us at a most
affordable price.

And here is the even better deal: Buy two
TELESCOPES for $139.90 and we’ll send you a
third one with our compliments — absolutely FREE!

* 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. Admiral
Farragut's Telescope comes with a vinyl
belt-looped carry case and a table-top tripod for
extended observations.

How to order

You may order by toll-free phone, mail or by fax and
pay by check or AmEx/ Visa/ MasterCard. Please
give order code shown below. Add $6.95 for one,
$12.95 for three instruments for shipping/ insurance-
and sales tax for CA delivery. You have thirty-days
refund and three-year warranty. We do not refund
postage. For customer service or wholesale
information please call (415) 356-7801.
Please give order code Z411.
jomira
division of jomira/advance
470 3rd St., #211, San Francisco, CA 94107

Order by toll-free phone: 1-800/600-21717, or (fastest!) by fax: 1-415/356-7804.

Visit our website at www.jomira.com

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!

7

‘Jewelry with a Story!”

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 sy
PH: 563-542-9038
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SCIENCE VISUALIZED

Twisty chains of proteins keep cells oriented

Fibers composed of a protein called actin are responsible
for human cells’ ability to tell right from left, researchers
report in the April Nature Cell Biology. These twisty fibers
(below, in yellow; cell’s nucleus in magenta) are part of a
cell’s internal scaffolding known as the cytoskeleton. Among
other functions, the fibers help cells migrate from one part
of a developing embryo to another.

Scientists, including cell biologist Alexander Bershadsky
at the National University of Singapore, had amassed evi-
dence that the cytoskeleton enabled cells to distinguish right

from left. So Bershadsky’s colleague Yee Han Tee recorded
100 videos of actin fibers organizing themselves inside
human foreskin cells placed under the microscope.

The researchers discovered that actin has a natural asym-
metry that leads fibers extending from the cell’s edge to
twist counterclockwise (see bottom images). This preferred
orientation influences navigation and other activities of
the entire cell, as if the direction of a screw’s threads could
determine how a whole machine works, Bershadsky says.

— Tina Hesman Saey

Doing the twist 100 min _
Fibers of the protein
actin (green) grow and
bend over the course
of more than four
hours. The fibers begin
at the cell's edge and
then extend toward the
center with a counter-
clockwise warp.

32 SCIENCE NEWS | June 27,2015

Watch a video of cell fibers twisting at bit.ly/SN_leftright

Y.H. TEE ET AL/NATURE CELL BIOLOGY 2015
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Affordable Hearing
Aid Technology
Only 299!

Learn about our great digital

technology at an affordable price.

The All New HCX!

v Digital sound processing chip provides
crystal clear sound and makes speech

v Multiple memory programs adapt to
most listening situations

v Nearly invisible thin tube design

v Helpful low battery warning so you are
never caught unprepared

v Long lasting size 13 batteries

v’ 10 bands of layered noise
reduction helps to
emphasize voices
while balancing out 7 The
background noise | HCX™

v 100% Money
Back Guarantee

* Customer Reviews %

“l will definitely recommend your
company to my patients.”
-Dr. Arun P,

“I just want to let you know how
happy my husband and myself are
with his new hearing aids! We had
no idea it would be such a fast,
simple and enjoyable process...”

- Monique S.

—(( Advanced Affordable Hearing

Affordable Quality Since 1996! ‘ |

easier to understand without feedback

A) Microphone

B) Volume Control Wheel
C) Program Button

D) Long Lasting Battery
E) Digital Signal Processor
F) Receiver (Speaker)

G) Sound Tube

Digital Hearing Aid Technology... For Only $299!

All hearing aids work the same way. The microphone picks up the sound
and sends an electrical signal to the digital signal processor. The digital
signal processor is the “brains” of the hearing aid. It takes the sound it
receives and adjusts the sound to amplify important speech sounds as well
as filtering out unwanted noise. (To ensure the best in quality, our digital
processor is designed and manufactured right here in the United States.)
Once the processor has amplified the sound, it is passed to the receiver
(also known as the speaker) which emits a corrected and amplified sound
through the sound tube into your ear.

Most importantly, your new HCX hearing aids work at a fraction of the cost
of name-brand hearing aids. In addition to the technical components of
the hearing aid, you also have a volume control that can be modified with
a light touch of the finger. Your new hearing aids come with 3 different
audio programs that help you listen in different sound environments. You
will love the Open-fit design, that is so light you probably won't even feel
that you are wearing your hearing aids — you'll just be hearing clearly!

You can spend thousands for a high-end hearing aid or you can spend just
$299 for a hearing aid that just plain works (only $274 each when you
buy a pair). We are so sure you will love our product, that we offer a 100%
Money Back Guarantee - Risk Free if you are not satisfied for any reason.
It's time to get great digital technology at an affordable price!

1 BUY A PAIR ano SAVE $50!

: 1-888-608-9270

| Free 1 Year Supply Of Batteries!

I *Use Coupon Code When You Order: S56
1

Visit Us: www.AdvancedHearing.com/S56

RISK US Com
pany
*FREE* E Owned And
Trial Operated

FDA

REGISTERED

ACCREDATED
BLSINESS A"" ‘
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THE

Q (GREAT
! COURSES

A
An Introduc;

to Infectioy

Get the Truth about

Vaccines and Epidemics

The headlines are full of news about infectious diseases from abroad.
How do you tell which threats are valid and which are not? How do
you protect yourself and your family against the menaces of pandemics,
the reality of antibiotic resistance, and the reemergence of diseases we
thought we had wiped out?

Now, in the 24 engaging lectures of An Introduction to Infectious
Diseases, get a comprehensive overview of diseases from the mundane

to the fatal with renowned physician and award-winning professor Dr.
Barry Fox of the University of Wisconsin School of Medicine and Public
Health. Stepping into Dr. Fox’s classroom will give you unparalleled
access to a physician who has dedicated his career to the topic of
infectious diseases. You'll enjoy his impeccable bedside manner, insider
knowledge, and humorous personal stories. And you’ll be empowered

to make the best choices for yourself, your loved ones, and future
generations.

Offer expires 07/12/15
THEGREATCOURSES.COM/8SN
1-800-832-2412

An Introduction to
Infectious Diseases

Taught by Professor Barry C. Fox
UNIVERSITY OF WISCONSIN SCHOOL
OF MEDICINE AND PUBLIC HEALTH

LECTURE TITLES

The Dynamic World of Infectious Disease
Bacteria: Heroes and Villains

Viruses: Hijackers of Your Body’s Cells

Moldy Menaces and Fungal Diseases
Milestones in Infectious Disease History
Antibiotics: A Modern Miracle Lost?

Which Germs in Your Daily Life Matter?

Six Decades of Infectious Disease Challenges

©® NG A WwN S

Vaccines Save Lives
The Immune System: Our Great Protector
Zoonosis: Germs Leap from Animals to Humans
Tick-Borne Diseases: A Public Health Menace
Food-Borne lliness: What'’s Your Gut Feeling?
Respiratory and Brain Infections
Flesh-Eating Bacteria and Blood Poisoning
STDs and Other Infections below the Belt
Stay Out of the Hospital!
The Nemesis of Mankind: HIV and AIDS
Malaria and Tuberculosis: Global Killers

. Global Travel, War, and Natural Disasters
Influenza: Past and Future Threat

. Bioterrorism: How Worried Should We Be?

. Emerging and Reemerging Diseases

. Outbreak! Contagion! The Next Pandemic!

An Introduction to Infectious Diseases
Course no. 1511 | 24 lectures (30 minutes/lecture)

' SAVE UP TO $190

DVD $269-95 NOW $79.95
CD $49995 NOW $59.95

+$10 Shipping, Processing, and Lifetime Satisfaction Guarantee

Priority Code: 108522

For 25 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/20150627/TrackLink.action?pageName=BC&exitLink=http%3A%2F%2Fwww.TheGreatCourses.com
http://www.sciencenewsdigital.org/sciencenews/20150627/TrackLink.action?pageName=BC&exitLink=http%3A%2F%2Fwww.thegreatcourses.com%2F8SN

	Contents
	Features
	Pluto: Explored
	Cold at Heart

	News
	Global warming pause now appears to be data illusion
	Another hominid in Lucy's neighborhood
	Healthy skin hides cancer- linked mutations  
	Pain gene identified
	Warmer waters foreshadow terrible typhoons
	Two different triggers for key type of stellar explosion
	Eyeless octopus skin can still sense light
	Gulf oil spill indicted in death of dolphins
	When seeking creativity, check out the cerebellum
	LHC begins quest to see beyond Higgs boson  horizon
	Murder on the Pleistocene Express
	Dinosaurs had own version of Easter eggs
	News in Brief 

	Departments
	EDITOR'S NOTE
	NOTEBOOK
	REVIEWS &amp; PREVIEWS
	FEEDBACK
	SCIENCE VISUALIZED


