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I was really drawn to the Human Powered 

Vehicle team. Before long, I realized no 

matter which team I joined, I was going to 

love it. Rose has won like 13 regional and 

national titles, and we compete all over the 

world. But the best part is collaborating 

with others. When you spend 12 hours a 

day in our innovation centers, you make 

friends fast.

We’re Rose. It’s what we do. 
Sound like you?

   “I thought I’d 
try the concrete   
   canoe at 
first, but...”

rose-hulman.edu/teams

Jennifer Hong
Junior
Mechanical Engineering
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These are wondrous times for space exploration. Just 
when you think exploring the cosmos couldn’t possibly 
get more fun, another discovery delivers a new “oh wow” 
moment. 

Consider the asteroid Bennu. It’s an unprepossessing 
space rock that drew scientists’ curiosity because it is among the most pristine 
objects in our solar system, and it might provide clues to the origins of life. But 
checking out Bennu is no trip to Paris; it’s about 130 million kilometers from 
Earth. NASA launched its OSIRIS-REx probe to Bennu in 2016, and it didn’t 
arrive until last December. The spacecraft is currently orbiting its quarry in 
preparation for an attempt at gathering samples from the asteroid’s surface 
in 2020 and then toting them back to Earth. Estimated delivery date: 
September 24, 2023. Clearly, asteroid science is not a discipline for those 
with short attention spans.

So imagine scientists’ delight when OSIRIS-REx already had news to share: 
Bennu is squirting jets of dust into space. It’s an asteroid behavior no one had 
ever seen before. Astronomy writer Lisa Grossman learned all about Bennu’s 
surprise jets while attending the Lunar and Planetary Science Conference 
in March. She reports that the dusty fountains may be the work of volatile 
gases beneath Bennu’s surface (Page 10). The presence of volatiles would sug-
gest that the rock wandered into the inner solar system relatively recently. 
But astronomers still have a lot to fi gure out about Bennu’s history, and they 
couldn’t be happier. 

In other surprising space rock news from the conference, astronomers 
analyzing the much-more-distant object dubbed Ultima Thule now think it’s 
an agglomeration of mini-worlds that stuck together in the early days of the 
solar system — as Grossman terms it, a “Frankenworld” (Page 11). That’s just 
the latest unexpected news from this Kuiper Belt denizen. If you’re as space 
rock obsessed as we are, you may recall that the fi rst fuzzy images from NASA’s 
New Horizons spacecraft, which fl ew by Ultima Thule on January 1, suggested 
that the rock looked like a bowling pin or a snowman spinning in space. More 
recent images reveal not a snowman, but instead two pancakes or hamburger 
patties glued end to end (SN: 3/16/19, p. 15). That has scientists scrambling to 
fi gure out what forces could create such an oddly shaped object.

We’ll be hearing more about Bennu, Ultima Thule and other residents of our 
solar system in the months to come. I’m particularly looking forward to news 
from the Parker Solar Probe, which is tightening its orbit around the sun. I’m 
the one who is going to have to be patient in this case, though that’s not an attri-
bute typically associated with journalists. The spacecraft won’t make its closest
encounter with the sun until 2024, before ending its mission the following 
year. But the probe will be reporting in, and we’ll be reporting, too, as it makes 
this historic journey (SN: 1/19/19, p. 7).

Open your Web browser or your trusty print magazine and join us for the 
adventure. We hope you’ll enjoy the journey as much as we do. 
— Nancy Shute, Editor in Chief

EDITOR’S NOTE

The delight of discovering 
an asteroid that spits 

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, edu-
cate, inspire. Learn more at societyforscience.org. Copyright © 2019 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 permissions@sciencenews.org. Sponsor content 
and advertising appearing in this publication do not constitute endorsement of its content by Science News or the Society. S

S
P

PUBLISHER Maya Ajmera 
EDITOR IN CHIEF Nancy Shute

EDITORIAL
EDITOR, SPECIAL PROJECTS Elizabeth Quill
NEWS DIRECTOR Macon Morehouse
DIGITAL DIRECTOR Kate Travis
FEATURES EDITOR Cori Vanchieri
MANAGING EDITOR, MAGAZINE Erin Wayman
DEPUTY NEWS EDITOR Katy Daigle
ASSISTANT DEPUTY NEWS EDITOR Emily DeMarco
ASSOCIATE EDITOR Cassie Martin
ASSOCIATE DIGITAL EDITOR Helen Thompson
AUDIENCE ENGAGEMENT EDITOR Mike Denison  
ASTRONOMY Lisa Grossman 
BEHAVIORAL SCIENCES Bruce Bower
BIOMEDICAL Aimee Cunningham
EARTH AND CLIMATE Carolyn Gramling
LIFE SCIENCES Susan Milius
MOLECULAR BIOLOGY, SENIOR WRITER Tina Hesman Saey
NEUROSCIENCE Laura Sanders
PHYSICS Emily Conover
SOCIAL SCIENCES Sujata Gupta
STAFF WRITER Maria Temming
EDITORIAL ASSISTANT Kyle Plantz
SCIENCE WRITER INTERN Jeremy Rehm
CONTRIBUTING CORRESPONDENTS
Laura Beil, Tom Siegfried, Alexandra Witze

DESIGN
CHIEF DESIGN OFFICER Stephen Egts
DESIGN DIRECTOR Erin Otwell
ASSISTANT ART DIRECTORS Chang Won Chang, 
Tracee Tibbitts

SCIENCE NEWS FOR STUDENTS
EDITOR Janet Raloff
MANAGING EDITOR Sarah Zielinski
STAFF WRITER Bethany Brookshire
WEB PRODUCER Lillian Steenblik Hwang

SOCIETY FOR SCIENCE & THE PUBLIC
PRESIDENT AND CEO Maya Ajmera
CHIEF OF STAFF Rachel Goldman Alper  
CHIEF MARKETING OFFICER Kathlene Collins
CHIEF PROGRAM OFFICER Michele Glidden
CHIEF, EVENTS AND OPERATIONS Cait Goldberg
CHIEF COMMUNICATIONS OFFICER Gayle Kansagor  
CHIEF ADVANCEMENT OFFICER Bruce B. Makous
CHIEF TECHNOLOGY OFFICER James C. Moore
CHIEF FINANCIAL OFFICER Dan Reznikov

BOARD OF TRUSTEES 
CHAIRMAN H. Robert Horvitz  
VICE CHAIR Mary Sue Coleman  TREASURER Hayley Bay Barna 
SECRETARY Paul J. Maddon  AT LARGE Alan Leshner
MEMBERS Craig R. Barrett, Christine Burton, Martin Chalfie, 
Tessa M. Hill, Tom Leighton, Scott A. McGregor, 
W.E. Moerner, Dianne K. Newman, Joe Palca, Gideon Yu, 
Feng Zhang, Maya Ajmera, ex officio

ADVERTISING AND SUBSCRIBER SERVICES
ADVERTISING Daryl Anderson 
SCIENCE NEWS IN HIGH SCHOOLS Anna Rhymes
PERMISSIONS Maxine Baydush

Science News
1719 N Street NW, Washington, DC 20036
(202) 785-2255

Subscriber services:
E-mail subscriptions@sciencenews.org
Phone (800) 552-4412 in the U.S. or 
(937) 610-0240 outside of the U.S.
Web www.sciencenews.org/join 
For renewals, www.sciencenews.org/renew
Mail Science News, PO Box 292255, Kettering, OH 
45429-0255

Editorial/Letters: editors@sciencenews.org
Science News in High Schools: snhs@societyforscience.org 
Advertising/Sponsor content: ads@societyforscience.org
Science News (ISSN 0036-8423) is published 22 times a 
year with double issues in May, July, October and 
December by the Society for Science and the Public, 
1719 N Street, NW, Washington, DC 20036. 
Print, online and tablet access: Activate your 
subscribing member account, including digital access, 
at www.sciencenews.org/activate
Subscribing memberships include 22 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 292255, Kettering, OH 45429-0255. Two to six 
weeks’ notice is required. Old and new addresses, including 
zip codes, must be provided.

ednote.indd   2 3/27/19   2:03 PM

http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Fsocietyforscience.org
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=2&exitLink=mailto%3Apermissions%40sciencenews.org
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=2&exitLink=mailto%3Asubscriptions%40sciencenews.org
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Fwww.sciencenews.org%2Fjoin
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Fwww.sciencenews.org%2Frenew
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=2&exitLink=mailto%3Aeditors%40sciencenews.org
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=2&exitLink=mailto%3Asnhs%40societyforscience.org
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=2&exitLink=mailto%3Aads%40societyforscience.org
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Fwww.sciencenews.org%2Factivate


Afford the Extraordinary.®

14101 Southcross Drive W.  
Ste 155, Dept. FRN128-01  
Burnsville, Minnesota 55337
www.stauer.com

Stauer®

You cannot go wrong with pearls. They are timeless, chic and forever elegant. 
The only way to improve upon them is with an equally always-appropriate 

price. So we are offering our gorgeous twisted-strand Pearl Radiance Necklace 
FREE*... as in “priceless.” No charge. This necklace of genuine cultured 
freshwater pearls is independently appraised at $199.00**, but you 
pay only $24.95, our regular charge for shipping, processing 
and insurance. We’ll even pay you back with $25 
in Stauer Dollars to use on future Stauer 
orders— now that’s Better Than 
Free Shipping! There’s no catch. You 
aren’t obligated to spend another dime, 
although we make it very hard  
to resist.  

Why give away jewelry?  
We want your attention. Once 
you get a closer look at our 
rare gemstone treasures and 
vintage-inspired watches, 
and once you discover the 
guilt-free fun of getting 
luxury for less, we’re betting 
that you’ll fall in love with 
Stauer. If not? Keep the Pearl 
Radiance Necklace anyway. No  
hard feelings. 

Pearls are one of the world’s 
most coveted gemstones, and 
our supply is extremely limited. 
In fact, we have less than 1500 in stock 
for this ad only. Call to reserve your FREE 
Pearl Radiance Necklace today and treat yourself 
(or someone you love) to a brilliant new definition of  
priceless luxury!        

Rating of A+

* This offer is valid in the United States (and Puerto Rico) except in TX, FL, CO, OK, RI, NH, WV, OR, SC, VA, ID and CA. These state residents will be charged one cent 
($.01) + shipping & processing for the item. Void where prohibited or restricted by law. Offer subject to state and local regulations. Not valid with any other offers and only while 

supplies last. This offer is limited to one item per shipping address.  
** For more information concerning the appraisal, visit http://www.stauer.com/appraisedvalues.asp. 

† Free is only for customers using the offer code versus the price on Stauer.com without your offer code.  

FREE... 
Goes With Everything

Pearl Radiance Necklace  $199†  

      Your Necklace Cost With Offer Code — FREE*
*pay only shipping & processing of $2495 and 
  receive $25 toward your next order! 
You must use the offer code below to receive this special free necklace.

1-800-333-2045
    Your Offer Code: FRN128-01

To show  
exquisite details, 
necklace shown is  
not exact size.

Only Stauer can give you  
genuine cultured pearls for FREE!*

Pearl Radiance 
Necklace

Independently  
Appraised  
at $199

“Pearls are always appropriate.”
–– Jacqueline Kennedy Onassis

6mm-7mm cultured freshwater pearls • 18" with magnetic clasp • Austrian crystal spacers

A D V E R T I S E M E N T

_p3.indd   3 3/15/19   9:42 AM

http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=3&exitLink=http%3A%2F%2Fwww.stauer.com
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=3&exitLink=http%3A%2F%2Fwww.stauer.com%2Fappraisedvalues.asp
http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=3&exitLink=http%3A%2F%2FStauer.com


C
LO

C
K

W
IS

E
 F

R
O

M
 T

O
P

 L
E

F
T:

 L
A

W
R

E
N

C
E

 E
. R

E
E

V
E

S
; J

A
S

O
N

 D
O

R
F

M
A

N
/M

IT
 C

S
A

IL
; K

.P
. D

IN
E

S
H

4  SCIENCE NEWS | April 13, 2019

F
R

O
M

 T
O

P
: T

O
M

M
Y

 L
A

V
E

R
G

N
E

/R
IC

E
 U

N
IV

.; 
D

M
Y

T
R

O
 V

IK
A

R
C

H
U

K
/S

H
U

T
T

E
R

S
T

O
C

K

NOTEBOOK

50 YEARS AGO

Unusual virus 
is valuable tool

WASHINGTON — We live in a golden age 
of scientifi c data, with larger stockpiles 
of genetic information, medical images 
and astronomical observations than ever 
before. Artifi cial intelligence can pore 
over these troves to uncover potential 
scientifi c discoveries much more quickly 
than people can. But we should not blindly 
trust AI’s scientifi c insights until these 
computer programs can better gauge 
how certain they are in their own results, 
argues data scientist Genevera Allen  of 
Rice University in Houston.

AI systems that use 
machine learning — learning 
by studying data, rather than 
following instructions — can 
be trusted with some tasks, 
Allen says. For example, AI 
is reliable with work that 
humans can later verify, 
like counting moon craters 
or predicting earthquake 
aftershocks (SN: 12/22/18 & 
1/5/19, p. 25).

More exploratory algo-
rithms that poke around 
datasets to fi nd previously 
unknown patterns or relationships “are 
very hard to verify,” Allen said February 
15 at a news conference during the annual 
meeting of the American Association for 
the Advancement of Science. Deferring 
judgment to such autonomous systems 
may lead to faulty conclusions, she warned.

Take precision medicine. Researchers 
often aim to fi nd groups of genetically 
similar patients to help tailor treatments. 
AI programs that sift through genetic data 
have identifi ed patient groups for some 
diseases, such as breast cancer. But such 
effort hasn’t worked as well for many 
other conditions, like colorectal cancer. 
Algorithms examining different datasets 
have clustered together confl icting patient 
classifi cations. That leaves scientists to 
wonder which, if any, AI to trust.

UPDATE:  M13 did help unlock 
secrets of viral replication. 
Some bacteria-infecting 
viruses, called bacteriophages 
or simply phages, kill the host 
cell after hijacking the cell’s 
machinery to make copies of 
themselves. Other phages, 
including M13, leave the cell 
intact. Scientists are using 
phage replication to develop 
drugs and technologies, such 
as virus-powered batteries 
(SN: 4/25/09, p. 12). Adding 
genetic instructions to phage 
DNA for making certain 
molecules lets some phages 
produce antibodies against 
diseases such as lupus and 
cancer. The technique, called 
phage display, garnered an 
American-British duo the 
2018 Nobel Prize in chemistry 
(SN: 10/27/18, p. 16).

Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to
Science News.

www.jstor.org
®Excerpt from the 

April 5, 1969  
issue of Science News

SOAPBOX

Why scientifi c fi ndings by AI can’t always be trusted

Viruses, which cannot 
reproduce on their own, 
infect cells and usurp their 
genetic machinery for use in 
making new viruses.... But 
just how viruses use the cell 
machinery is unknown.… 
Some answers may come 
from work with an unusual 
virus, called M13, that has 
a particularly compatible 
relationship with ... [E. coli]
bacteria.

These contradictions arise because data-
mining algorithms are designed to draw 
conclusions with no uncertainty, Allen said. 
“If you tell a clustering algorithm, ‘Find 
groups in my dataset,’ it comes back and it 
says, ‘I found some groups.’ ” Tell it to fi nd 
three groups; it fi nds three. Request four, 
and it gives you four. 

What AI should really do, Allen said, is 
report something like, “I really think that 
these groups of patients are really, really 
grouped similarly … but these others 

over here, I’m less certain 
about.”  

Scientists are used to 
dealing with uncertainty. 
But traditional uncertainty-
measuring techniques are 
designed for cases where 
a scientist has analyzed 
data that were collected 
to evaluate a hypothesis. 
That’s not how data-mining 
AI programs usually work. 
These systems have no 
guiding hypotheses and 
muddle through huge 
datasets that are generally 

collected for no single purpose.
Researchers including Allen are 

designing protocols, however, to help 
next-generation AI estimate the accuracy 
and reproducibility of its discoveries.

One of these techniques relies on the 
idea that if an AI program has made a 
real discovery — like identifying clinically 
meaningful patient groups — then that 
fi nding should hold up in other datasets. 
It’s generally too expensive to collect new 
datasets to test what an AI has found. But 
“we can perturb the [existing] data and 
randomize the data in a way that mimics 
[collecting] future datasets,” Allen said.  
If the AI fi nds the same types of patient 
classifi cations, for example, “you prob-
ably have a pretty good discovery on your 
hands,” she said. — Maria Temming

Genevera Allen  is  devising 
ways to measure uncertainty 

to help AI programs gauge 
whether their discoveries are 

accurate and replicable.
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BOSTON — Tasty insects, look out: In an effort to catch prey, a speed-
demon spider launches itself, along with its web, at almost 100 times the 
acceleration of a cheetah. That makes these tiny creatures — called sling-
shot spiders — the fastest-moving arachnids known, scientists reported 
March 4 at a meeting of the American Physical Society.

Found in the Peruvian Amazon, slingshot spiders weave conical webs. 
These webs have a single strand attached to the 
tip of the cone that the spider reels in to ramp 
up tension. When the spider senses a potential 
meal, it releases the web. The spider and web 
together zing forward, ensnaring the prey. “Just 
like that, our spider has dinner,” biophysicist 
Symone Alexander of Georgia Tech said.

High-speed cameras caught the spider in 
motion, clocking it at a maximum speed of 
about 4 meters per second — close to the speed 
of a jogging human. “It’s a good thing … we’re not 
their target,” Alexander said of the species, 
from the Theridiosomatidae family. Other 
speedy spiders seem slow by comparison, like 
the Moroccan fl ic-fl ac spider, which cartwheels 
away from danger at about 2 meters per second.

The slingshot spider’s maximum acceleration is far more impressive at 
about 1,100 meters per second squared. Cheetahs, by comparison, accelerate 
at up to 13 meters per second squared, Alexander said. So the spider puts the 
fl eet-footed cats to shame (SN: 3/3/18, p. 8). — Emily Conover
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 1,100 
meters per 

second squared
Slingshot spider’s approximate 

max acceleration

13
meters per 

second squared
Cheetah’s approximate 

max acceleration

INTRODUCING

The starry dwarf frog — a species of ancient lineage
A new frog species found in tropical southwest India has been one of a kind for millions 
of years. Scientists fi rst spotted the species in 2010 while surveying frogs and reptiles 
in the Western Ghats mountain range, researchers report March 12 in PeerJ. The frog 
hardly stood out — its brown back, orange belly and starlike spots acted as camoufl age 
against the earthy hues and water droplets on the forest fl oor. About 2 to 3 centimeters 
long, the frog “can sit on your thumb,” says  biogeographer  Palaniswamy Vijayakumar, 
who began the work at the Indian Institute of Science in Bangalore and is now a post-
doctoral fellow at George Washington University in Washington, D.C. He and his
colleagues dubbed it the starry dwarf frog, or Astrobatrachus kurichiyana. DNA analysis 
showed that it’s the sole known species of a lineage dating to between 57 million and 
76 million years ago. “I had no clue I was holding onto a 50 -million-year-old lineage,” 
Vijayakumar says. The frog represents not just a new species and genus but possibly a 
new family, which the researchers are working to confi rm. — Jeremy Rehm

TEASER 

Origami design helps 
a robot lift heavy cargo
A new robotic gripper is a strong 
“hand” with a soft touch.

The gripper has a silicone rubber 
skeleton with an origami design, 
wrapped in an airtight, latex rubber skin. 
When air is sucked out of the gripper, the 
skin constricts and forces the origami skeleton 
to collapse into a narrow funnel. The gripper’s 
ridged interior and rough latex skin help it 
keep ahold of objects. In lab experiments, the 
gripper picked up household objects of various 
sizes and shapes, successfully glomming on to  a 
smartphone and the handle of a mug. Whereas 
rigid robotic hands lack dexterity and might 
be liable to crush delicate objects, this rubber 
gripper gently handles fragile items, such as 
soft fruits and wine glasses.

And unlike other soft robotic hands that 
struggle with heavy items, the device could lift 
about 12 kilograms — more than 120 times 
its own weight . That allowed the gripper 
to hoist an electric drill and a bottle 
of wine. Such a versatile gripping 
machine could one day work on a 
factory assembly line or lend a hand 
around the house. Roboticist Shuguang 
Li of Harvard University and MIT 
and colleagues will describe the 
device’s performance in May in 
Montreal at the IEEE  International 
Conference on Robotics and 
Automation. — Maria Temming

THE –EST

Spider slingshots itself at extreme speeds 

To catch prey, the 
slingshot spider sends 

itself and its web 
fl ying at record speed.

wrapped in an airtight, latex rubber skin. 

And unlike other soft robotic hands that 
struggle with heavy items, the device could lift 
about 12 kilograms — more than 120 times 
its own weight . That allowed the gripper 

around the house. Roboticist Shuguang 

With a brown back, orange belly and 
bluish-white spots that help it blend 
in with the forest fl oor, the newly 
described starry dwarf frog stayed 
hidden from scientists for centuries.
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People may sense 
magnetic fields
Brain waves hint at the ability 
but offer no clues as to how

BY MARIA TEMMING 

A new analysis of people’s brain waves 
when surrounded by different magnetic 
fields suggests that people have a “sixth 
sense” for magnetism.

Birds, fish and some other crea-
tures can sense Earth’s magnetic field 
and use it for navigation (SN: 6/14/14, 
p. 10). Scientists have long wondered 
whether humans, too, possess this kind 
of magneto reception. Now, by exposing 
people to an Earth-strength magnetic 
field pointed in different directions in the 
lab, researchers from the United States 
and Japan have discovered distinct brain 
wave patterns that occur in response to 
rotating the field in a certain way.

These findings, published online 
March 18 in eNeuro, offer evidence that 
people subconsciously respond to Earth’s 
magnetic field — although it’s not yet clear 
exactly why or how our brains use this 
information.

Biophysicist Can Xie says his first 
impression of the study was, “Wow, 
I cannot believe it!” Previous tests of 
human magnetoreception have yielded 
inconclusive results. This new evidence 
“is one step forward for the magneto-
reception field and probably a big step 
for the human magnetic sense,” says Xie, 
of Peking University in Beijing.

During the experiment, 26 partici-
pants each sat with their eyes closed in a 
dark, quiet chamber lined with electrical 
coils. These coils manipulated the mag-
netic field inside the chamber such that 
it remained the same strength as Earth’s 
natural field but could be pointed in any 
direction. Participants wore an EEG cap 
that recorded the electrical activity of 

their brains while the surrounding mag-
netic field rotated in various directions.

This setup simulated the effect of 
someone turning in different directions 
in Earth’s unchanging field w ithout 
requiring a participant to move. The 
researchers compared these EEG read-
outs with those from control trials where 
the magnetic field inside the chamber 
didn’t move.

The researchers, neurobiologist 
and geophysicist Joseph Kirschvink of 
Caltech and colleagues, focused on alpha 
waves. Alpha waves generally dominate 
EEG readings while a person is sitting 
idle but fade when someone receives 
sensory input, like a sound or touch.

Sure enough, changes in the mag-
netic field triggered changes in people’s 
alpha waves. When the magnetic field 
pointed toward the floor in front of a 
participant facing north — the direction 
that Earth’s magnetic field points in 
the Northern Hemisphere — swiveling 
the field counter clockwise from north-
east to northwest triggered an average  
25 percent dip in the amplitude of alpha 
waves. That change was about three 
times as strong as natural alpha wave 
fluctuations seen in control trials.

Curiously, people’s brains showed no 
responses to a rotating magnetic field 
pointed toward the ceiling — the direc-
tion of Earth’s field in the Southern 
Hemisphere. Four participants retested 
weeks or months later showed the same 
responses.

“It’s kind of intriguing to think that 
we have a sense of which we’re not  
consciously aware,” says Peter Hore, a 
chemist at the University of Oxford who 

has studied birds’ internal compasses but 
was not involved in the new research. But 
“extraordinary claims need extraordinary 
proof, and in this case, that includes being 
able to reproduce it in a different lab.”

If these findings are replicable, they 
pose several questions — such as why 
people seem to respond to downward- 
but not upward-pointing fields. The 
researchers think they have an answer. 
“The brain is taking [magnetic] data, 
pulling it out and only using it if it makes 
sense,” Kirschvink says.

Participants in this study, who all 
hailed from the Northern Hemisphere, 
should perceive downward magnetic 
fields as natural, whereas upward 
fields would constitute an anomaly, the 
researchers argue. Magnetoreceptive 
animals can shut off their internal com-
passes when encountering weird fields 
that might lead the a nimals astray. 
Northern-dwelling humans may simi-
larly take their magnetic sense “offline” 
when faced with upward fields.

This explanation “seems plausible,” 
Hore says, but needs to be tested with 
people from the Southern Hemisphere.

Even accounting for which magnetic 
changes the brain picks up, research-
ers still don’t know what our minds 
might use that info for, Kirschvink 
says. Another lingering mystery is how 
our brains detect Earth’s field. The 
brain wave patterns may be explained 
by sensory cells containing a mag-
netic mineral that has been found in 
magneto receptive trout and in the 
human brain (SN: 8/11/12, p. 13). Future 
experiments could confirm or eliminate 
that possibility. s

Like birds and some other 
creatures, humans can sense 
Earth’s magnetic field  
(illustrated), a study suggests.
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HUMANS & SOCIETY 

Farming cultivated new speech sounds
Shifting to softer foods may have enabled people to say ‘f’ and ‘v’

BY BRUCE BOWER

Humankind’s gift of gab is not set in stone, 
and farming could help explain why.

Over the last 6,000 years or so, farm-
ing societies increasingly have replaced 
tougher-to-chew game meat and wild 
plants common in hunter-gatherer diets 
with processed dairy and grain products. 
Switching to softer foods altered peo-
ple’s jaw structure over time, rendering 
certain sounds like “f” and “v” easier to 
utter and changing languages world-
wide, scientists contend.

People who regularly chew tough foods 
experience jaw changes that remove 
a slight overbite from childhood. But 
people who grow up eating softer foods 
retain that overbite into adulthood, say 
comparative linguist Damián Blasi of the 
University of Zurich and his colleagues. 
Computer simulations suggest that 
adults with an overbite are better able to 
make certain sounds that require touch-
ing the lower lip to the upper teeth, the 
team reports in the March 15 Science.

Linguists classify those speech sounds, 
found in about half of all current lan-
guages, as labiodentals. In reconstructing 
language change over time among Indo-
European tongues, currently spoken 
from Iceland to India and beyond, Blasi’s 
team found that the likelihood of using 
labiodentals in those languages rose 
substantially over the last 6,000 to 7,000 
years. That was especially true if foods 

The skull of an ancient hunter-gatherer (left) lacks the slight overbite seen in a skull from ancient 
Greece (right). Having an overbite in adulthood has been linked to eating soft, processed foods.

such as milled grains and dairy products 
started appearing around that time.

“Labiodental  sounds emerg ed 
recently in our species and appear more 
frequently in populations with long tra-
ditions of eating soft foods,” Blasi said 
March 12 during a news conference.

Yale University linguist Claire Bowern, 
who was not involved in the research, 
agrees. If certain sounds become easier to 
pronounce, the odds of those sounds get-
ting incorporated into words increases. 
But changes in how words are actually 
spoken still may not happen, Bowern 
says. So evidence of labiodentals’ rapid 
incorporation into many languages 
comes as a surprise, she says.

Linguists traditionally have thought 
that humans have always been capable 
of making all sounds used in the roughly 
7,000 languages spoken today. Crucial 
elements of speech anatomy — such as 
a larynx, or voice box, positioned low 
in the neck — evolved in Homo species 
by 500,000 years ago. So when Homo 
sapiens emerged about 300,000 years 
ago, humans were prepared to talk.

But in 1985, linguist Charles Hockett 
argued that hunter-gatherer languages 
virtually never include labiodental 
sounds. By young adulthood, heavy tooth 
wear from chewing tough foods results in 
the upper teeth moving directly on top of 
the lower teeth, he contended. A result-
ing “edge-to-edge” tooth arrangement

makes it harder to form labiodental 
sounds, Hockett reasoned. If true, his 
proposal meant that the introduction 
of soft foods in farming societies should 
have safeguarded overbites and raised 
the likelihood that spoken languages 
would include labiodentals.

Computer simulations support 
Hockett’s idea. They show that a transi-
tion from an edge-to-edge bite to a slight 
overbite makes it substantially easier to 
utter labiodental sounds.

What’s more, a statistical analysis of 
languages and lifestyles for more than 
2,400 populations around the world 
found that, on average, hunter-gatherers 
use about one labiodental sound in their 
speech for every four spoken by people in 
societies that produce and process food. 
A closer examination of hunter-gatherer
languages in Greenland, southern Africa 
and Australia found few instances of 
labiodental sounds. Historical records 
indicate that words with labiodental 
sounds were borrowed during contacts 
with people from industrialized nations, 
the researchers say.

A tendency for some commonly mis-
pronounced sounds to become widely 
used can help explain labiodentals’ rapid 
incorporation into many languages, says 
evolutionary biologist Mark Pagel of 
the University of Reading in England. If 
labiodentals became easier to pronounce 
relatively recently, making them more 
likely to be spoken by chance, the sounds 
could have quickly become embedded in 
lots of native tongues, he speculates.

Robert Corruccini, a biological anthro-
pologist at Southern Illinois University 
in Carbondale, says the fi ndings are “fun-
damentally correct.” But human overbite 
increased much more after the Industrial 
Revolution, which began in England in 
the late 1700s, than after the introduc-
tion of agriculture, he says. 

Industrialized food processing and 
canning — and perhaps the adoption 
of forks in Western societies, so that 
food could be held down with a fork, 
not gripped with the front teeth, while 
the other hand cut the food with a 
knife — played big roles in preserving 
overbites, Corruccini contends. s
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Ketamine-based Spravato can 
quickly ease severe depression 
for people who have not found 
success with other treatments.
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New antidepressant raises questions
Long-term effects of a drug based on ketamine are unknown

BY LAURA SANDERS

With great fanfare, a new antidepres-
sant entered the U.S. market in March, 
the first fundamentally new medicine 
for depression in decades. Based on the 
anesthetic ketamine, the drug, called 
Spravato, is intended to quickly help 
people with severe depression, taking 
effect within hours or days instead of the 
weeks that typical antidepressants take. 
But for all the hubbub, big questions 
about the drug have gone unanswered. 

Some psychiatrists are concerned 
that the Food and Drug Administration
approved the drug based on skimpy 
data, under less-rigorous standards than 
required for previous antidepressants. It 
remains unclear, for example, whether 
the drug has negative effects when taken 
long-term or what happens when some-
one stops taking it.

The data on Spravato raise more ques-
tions than they answer, says psychiatrist 
Alan Schatzberg of Stanford University. 
“And I think that’s unfortunate.” 

Still, many psychiatrists are relieved 
to have another drug to try. Spravato 
“does something that very few things in 
psychiatry can do — it works for people 
who didn’t respond to other treatments, 
and it works fast,” says psychiatrist Dan 

Iosifescu of New York University 
School of Medicine. 

Old drug, new use
Ketamine, an anesthetic 
that’s been used for decades, 

comprises two mirror 
image molecules: 
esketamine and 

arketamine. Spravato, 
a nasal spray developed by 
Janssen Pharmaceuticals, is 
made of esketamine. Some 
people abuse ketamine, in 

part for the fl oating sensation it produces. 
Similar worries about esketamine being 
used illicitly prompted the FDA to put 
tight controls over the drug, which 
can cause hallucinations, sedation and 
dizziness.

In the weeks since the FDA approved 
Spravato, receptionists at the clinics of 
Gerard Sanacora, a translational neuro-
scientist at Yale School of Medicine, are 
answering “dozens of phone calls every 
day” from people eager for Spravato’s 
promise of quick relief. But “this is not a 
medicine for everybody,” says Sanacora, 
who has consulted for Janssen. Spravato, 
which is intended to be used with another 
antidepressant, was approved for use only 
in people who have not gotten relief from 
at least two other treatments. Roughly 
5 million people in the United States live 
with this type of severe depression.

Because the drug is liable to be abused, 
and due to its potential side effects, 
Spravato can be taken only in a clinic, 
where patients will be monitored for sev-
eral hours after their dose. 

Those rules were also set because 
Spravato has largely been tested in peo-
ple with severe depression and results of 
its effectiveness have been mixed. So far, 
three one-month clinical trials have been 
conducted in which patients were ran-
domly assigned to receive either the drug 
or a placebo; neither patients nor doctors 
knew who belonged to which group. In 
two of the trials, patients didn’t get any 
better on the drug than on the placebo. 

In the third trial, which included 
224 people, participants had their depres-
sion symptoms improve after a four-week 
stint of taking Spravato twice a week. 
That improvement held up to standard 
statistical analyses, but it wasn’t huge. 
The researchers measured depression 
on a 60-point scale, with lower numbers 
being better. Over the month of the study, 
people who took the placebo had scores 
that dropped by 15.8 points on average; 
people who took esketamine beat the 

placebo group by four points, with scores 
dropping an average of 19.8 points. 

In the past, the FDA has required that 
at least two short-term studies show that 
an antidepressant was effective. With 
Spravato, those requirements were loos-
ened, says Erick Turner, a psychiatrist at 
Oregon Health and Science University
in Portland. This time, the extra evi-
dence for the drug’s approval came from 
a longer- term study that kept half of its 
participants on esketamine and switched 
half to a placebo. That clinical trial, how-
ever, included some of the same people 
who responded positively to esketamine 
in the shorter trials. “It’s cherry-picking” 
the study sample, says Turner, who is a 
member of an FDA advisory committee 
that approves new psychiatric drugs. He 
did not participate in Spravato’s approval.

Unanswered questions
That longer-term study, which spanned 
over a year, found that 39 of 86 people, 
or 45 percent, who had been switched 
to a placebo after taking esketamine for 
four months relapsed on their depression 
scores. In contrast, 24 of 90 people, or 
27 percent, relapsed while continuing 
to receive esketamine. Those relapses 
in people who switched to a placebo are 
concerning, Schatzberg says. “Doesn’t 
that say something about coming off the 
drug? What are we going to do in practice, 
just keep people on the drug forever?”

Three of the patients who had received 
esketamine in the trials died by suicide 
four, 12 and 20 days after the patients’ 
last doses of the drug. 

In a March 20 statement to Science 
News, Janssen Pharmaceuticals noted 
that the suicides took place during a part 
of the clinical trials that did not include a 
comparison group of people who didn’t 
receive esketamine. The company says 
that most of the suicide events were 
determined to have been caused by the 
severe depression — not the drug. 

Schatzberg disagrees, saying that stop-
ping the drug may very well have had 
something to do with the suicides. “Are 
you inducing some sort of dependence? 
And when you get the people off, they 
feel lousy and could become suicidal?” 

Ketamine-based Spravato can 
quickly ease severe depression 
for people who have not found 
success with other treatments.

Iosifescu of New York University 
School of Medicine. 

Old drug, new use
Ketamine, an anesthetic 
that’s been used for decades, 

comprises two mirror 

a nasal spray developed by 
Janssen Pharmaceuticals, is 
made of esketamine. Some 
people abuse ketamine, in 
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Scientists think long-term ketamine use might 
harm the brain. Here, the brain of a person who 
abused ketamine for four years shows signs of 
shrinkage (arrow), though this damage could 
have been caused by other factors.  

he asks. “That, to me, is a worry.” 
What’s more, the lack of long-term data 

on the drug’s effects raises hard questions 
about what to do after esketamine treat-
ment has started. “There is very, very, 
very little data for what happens after a 
lot of ketamine use,” Iosifescu says. 

The data that do exist are concerning.  
MRI scans of people who have abused 
ketamine for a long time reveal brain 
damage (though other factors could 
be sources of that damage). Animal 
studies show ketamine-induced brain 
damage, too. But not much is known about 
esketamine’s long-term effects in peo-
ple taking it for depression. “If you take 
ketamine for too long — and it’s unclear 
what too long is — that’s going to be a 
problem,” Iosifescu says. “Nobody can 
really tell you where this boundary is.”

Moving ahead
As more is learned about how ketamine 
and esketamine alleviate depression, 
scientists may come up with other drugs 
that are perhaps less concerning. Carlos 
Zarate Jr., a clinical neuroscientist at the 
National Institute of Mental Health in 
Bethesda, Md., helped make some of the 
early discoveries about ketamine’s fast 
antidepressant effects. These days, he is 

studying a molecule that’s made when 
ketamine gets broken down in the body. 
Tests in animals hint that this molecule 
has rapid antidepressant properties 
without ketamine’s baggage. 

But Zarate is circumspect: “We still 
aren’t really sure what the key targets 
are in depression.” Ketamine and esket-
amine, many scientists suspect, work by 
spurring brain cells to release a chemical 
messenger called glutamate, which might 
spur nerve cell connections to form. But a 
small study by Schatzberg and colleagues 
suggested that ketamine’s antidepressant 
effects somehow work through the body’s 
opioid system. That’s a contested idea, 
but it hints that ketamine may be addic-
tive in a way similar to opioids. 

For now, clinicians and patients 
are moving forward without all of the 
answers. Ultimately, “it’s not about being 
a fan of ketamine or a hater of ketamine,” 
Iosifescu says. “It’s about understanding 
what is it good for.” s

BODY & BRAIN 

Sound, light may 
fi ght Alzheimer’s
Plaques shrank in mice’s 
brains after clicks and fl ashes

BY LAURA SANDERS 

Fast clicking sounds can boost brain-
power in mice with signs of Alzheimer’s
disease. Like flickering lights, these 
external sounds spur a type of brain 
wave that seemed to sweep disease-
related plaques from mice’s brains, 
researchers report in the March 14 Cell.

It’s too early to say whether flick-
ers and clicks could help people with 
Alzheimer’s. If so, the treatment would 
represent a fundamentally new way to 
target the neurodegenerative disease. 

An earlier study by MIT neuro-
scientist Li-Huei Tsai and colleagues 
focused on the eyes. Lights that flick-
ered exactly 40 times a second kicked off 
gamma waves, a brain wave thought to 
happen during concentration. In mice, 
the brain waves seemed to somehow 

reduce amyloid-beta, a protein that piles 
up in the brains of Alzheimer’s patients 
(SN: 1/21/17, p. 13). But A-beta was 
reduced only in the part of the brain that 
handles vision — an area not thought to 
be key to Alzheimer’s progression.

Sounds that hum at a rate of 40 clicks 
per second, or 40 hertz, also spur gamma 
waves that appeared to clear mice’s 
A-beta, Tsai and colleagues now fi nd. But 
that happens in a more relevant brain 
area: the hippocampus, which is involved 
in memory and affected by Alzheimer’s.

A daily hour of fast clicks for a week 
also improved the memories of mice 
genetically engineered to have signs of 
Alzheimer’s. Compared with mice that 
heard randomly spaced clicks, mice that 
listened to 40-hertz clicks found a hidden 
platform in a water maze faster and better 
recognized a previously seen object.

“That’s a very exciting fi nding, that it 
can actually affect cognition,” says neuro-
scientist Tara Tracy of the Buck Institute 
for Research on Aging in Novato, Calif.

Sound-triggered gamma waves appear 
to kick off other benefi cial changes, too. 
Brain levels of a harmful form of tau, 

another protein implicated in Alzheim-
er’s, dropped, and blood vessels in the 
brain expanded, perhaps easing A-beta’s 
disposal. Immune cells called microglia 
also grew more active, attacking A-beta.

When mice were treated with both 
flickering lights and clicks, the effect 
was even stronger, Tsai says. There were 
fewer A-beta plaques across a big stretch 
of the brain, including the hippocampus 
and the prefrontal cortex, an area impor-
tant for complex thinking. And microglia
swarmed into a feeding frenzy. “Microg-
lia pile up on each other, all congregated 
around the amyloid plaques,” Tsai says.

It’s not yet clear how increasing 
gamma waves led to these effects. “How 
is this particular stimulation affecting all 
of these properties?” Tracy asks.

Also unknown is whether results from 
mice that mimic a rare and aggressive 
form of Alzheimer’s apply to people. 
Tsai has cofounded a company, Cognito 
Therapeutics, that is testing the light-
and-sound approach in older people 
with mild to moderate cognitive impair-
ment. So far, Tsai says, “we haven’t seen 
any undesirable effects.” s

ketamine.indd   9 3/27/19   12:26 PM

http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=9&exitLink=http%3A%2F%2Fwww.sciencenews.org


F
R

O
M

 T
O

P
: J

A
X

A
, U

N
IV

. O
F

 T
O

K
Y

O
, K

O
C

H
I U

N
IV

., 
R

IK
K

Y
O

 U
N

IV
., 

N
A

G
O

Y
A

 U
N

IV
., 

C
H

IB
A

 IN
S

T.
 O

F
 T

E
C

H
N

O
LO

G
Y

, M
E

IJ
I U

N
IV

., 
U

N
IV

. O
F

 A
IZ

U
, A

IS
T;

 N
A

S
A

, J
H

U
A

P
L

, S
W

R
I,

 E
S

A

10  SCIENCE NEWS | April 13, 2019

F
R

O
M

 T
O

P
: N

A
S

A
, J

H
U

A
P

L
, S

W
R

I,
 E

S
A

; D
.S

. L
A

U
R

E
T

TA
 E

T 
A

L/
N

AT
U

R
E 

2
0

1
9

NEWS | LUNAR AND PLANETARY SCIENCE CONFERENCE, THE WOODLANDS, TEXAS, MARCH 18–22

ATOM & COSMOS

Bennu spits streams of dust into space
Scientists have never seen this activity on an asteroid before

BY LISA GROSSMAN

Like the “Peanuts” character Pig Pen, 
the near-Earth asteroid Bennu moves 
around in a cloud of its own dust.

NASA’s OSIRIS-REx has watched 
Bennu spit out plumes of dust 11 times 
since the spacecraft arrived at the aster-
oid in December 2018. And some of that 
dust is caught in orbit around the aster-
oid, scientists announced March 19
at the Lunar and Planetary Science 
Conference. It’s the fi rst time astrono-
mers have spotted such activity on an 
asteroid. 

“We did not expect to see this,” said 
OSIRIS -REx principal investigator 
Dante Lauretta of the University of 
Arizona in Tucson. “We are probably 
seeing a new kind of activity at asteroid 
Bennu.”

While this result has planetary sci-
entists excited, the overall news from 
Bennu is mixed. OSIRIS-REx’s primary 
mission is to collect dust from the aster-
oid in 2020 and bring it back to Earth in 
2023, in hopes that the rubbly, water-
rich asteroid holds clues 
to the origins of life in the 
solar system (SN: 1/19/19, 
p. 20). But that job may 
prove tricky. In a series 
of seven studies released 
March 19 in Nature jour-
nals, the OSIRIS -REx 
team reports that the 
space rock is a minefield 
of boulders much big-
ger than the craft was 
designed to navigate.

“It’s not necessarily completely unex-
pected,” says planetary scientist Daniella 
DellaGiustina, also of the University of 
Arizona. “But it does pose a harder chal-
lenge than we had planned for.”

OSIRIS-REx arrived at the aster-
oid on December 3, when the rock was 
about 130 million kilometers away 
from Earth (SN Online: 12/3/18). To 
researchers’ surprise, OSIRIS-REx’s 
navigation cameras picked up several 
bright spots fl oating near the asteroid 
on January 6.

Analyzing the spots revealed that they 
were eruptions of dust particles from 
Bennu’s surface. The particles were 
ejected at speeds between a few cen-
timeters per second and 3 meters per 
second. Some of the dust is fl ying off into 
space, but some is getting caught in orbit 
around Bennu, Lauretta said. 

“I’m amazed,” says planetary scien-
tist William McKinnon of Washington 
University in St. Louis, who is not part of 
the OSIRIS-REx team. “I’ve never heard 
of this before. That’s the coolest thing 

so far.”
Lauretta and colleagues 

aren’t sure what causes 
the plumes. One idea is 
that Bennu’s subsurface 
contains volatile gases, 
which escape from the 
rock as the sun heats 
them and push out plumes 
of dust in the process. 
If so, Bennu may have 
reached its position rela-
tively recently, though it’s 

Asteroid Bennu is shown 
from multiple views in these 
photos taken by OSIRIS-REx.

unclear exactly when. Because the aster-
oid was probably born farther from the 
sun in the asteroid belt between Mars 
and Jupiter, Bennu probably would have 
lost those volatiles had it wandered into 
the inner solar system a long time ago, 
the scientists say.

The team doesn’t think that the dust 
poses a danger to the spacecraft. But 
Bennu’s surface might.

The plan was for the craft to briefly 
land in a region at least 50 meters wide, 
where a vacuumlike instrument would 
collect dust particles no larger than 
2 centimeters across. But there are 
no clear regions that are wide enough 
on Bennu’s surface. Most of the aster-
oid is a boulder field, and the widest 
areas of small, sandy particles span 
just 20 meters. The team is working on 
adjusting its plans to successfully grab 
the goods from a smaller area.

“We do have sampleable material on 
this asteroid,” DellaGiustina says. “It’s 
not a wonderful sandy asteroid full of 
these centimeter-scale particles that 
we were hoping for, but it is a workable 
situation.”

Another asteroid sample return mis-
sion may offer more hope. The Japanese 
Hayabusa2 mission is also explor-
ing a boulder-covered asteroid, called 
Ryugu (see Page 11). And Hayabusa2 
seems to have taken a sample of mate-
rial on February 21 (SN Online: 2/22/19). 
“That gives us a lot of confi dence,” says 
DellaGiustina. The OSIRIS-REx team 
plans to meet with the Hayabusa2 team 
to see what lessons can be learned. s

Bennu has more than 200 big 
boulders (one shown) strewn 

across its surface. These 
rocks pose a challenge for 
the OSIRIS-REx mission.

10 m
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Calif., and colleagues think that those 
mounds represent small or medium-
sized rocks that organized themselves 
into a rotating disk before merging into 
two separate lobes that then collided. 
That rotation could have spread out 
material in a lobe, flattening it. “The 
disk was spinning … and that’s why we 
have the hamburger shape,” Moore said.

Planetary scientist William McKinnon
of Washington University in St. Louis 
agrees, though he adds that “this has 
not been proven.” McKinnon presented 
computer simulations of the final col-
lision between Ultima and Thule that 
showed that the two must have been 
moving at about 2 meters per second 
when they collided. That’s like a per-
son walking into a wall at a brisk pace, 
McKinnon said.

That gentle crash, along with the 
Frankenstein body, suggests that plan-
etesimals like Ultima Thule form 
from clouds of dust and rock clumping 
together under the force of their own 
gravity. Before New Horizons, it wasn’t 
clear if such protoplanets formed from 
cloud clumping or from small rocks 
slowly sticking together to form larger 
ones over time.

Planetary scientist David Nesvorny 
of the Southwest Research Institute in 
Boulder, Colo., says it’s “plausible” that 
clouds of rotating pebbles could have 
coalesced into Ultima Thule’s two lobes. 
He and colleagues suggested in 2010 
that collapsing clouds of small rocks 
in the Kuiper Belt — the distant zone 

of cold, primitive space 
rocks beyond Neptune’s 
orbit where Ultima Thule 
lives — could form close 
pairs of objects.

But the idea may not 
explain Ultima Thule’s fl at-
ness. “In my simulations 
back in 2010, I produced a 
lot of spheres,” Nesvorny 
says. Other researchers 
will now have to do new 
simulations to find out 
whether these rotating 
disks can lead to fl at pan-
cakes, he says. s
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ATOM & COSMOS 

Ultima Thule may 
be a Frankenworld 
Astronomers are unraveling 
the distant space rock’s origins

BY LISA GROSSMAN

Ultima Thule’s history may be written in 
the sum of its parts.

New analyses suggest that the tiny 
space rock formed from a rotating cloud 
of even smaller rocks that collapsed 
into two individual objects. Those 
objects then gently collided in the early 
days of the solar system, creating the 
distant double-lobed world, research-
ers reported March 18 at the Lunar and 
Planetary Science Conference.

NASA’s New Horizons spacecraft 
fl ew by Ultima Thule, offi cially known 
as MU69, on January 1. The fi rst images 
that the spacecraft sent back suggested 
a snowman-shaped world, with a larger 
lobe that the team dubbed “Ultima” and 
a slightly smaller bulb called “Thule” 
(SN: 2/2/19, p. 7). But subsequent images 
showed that the lobes look more like fl at 
pancakes or hamburgers than spherical 
snowballs (SN: 3/16/19, p. 15).

The fi rst map of the space rock’s geol-
ogy may help explain that fl atness. The 
map shows distinct mounds on both 
lobes whose borders are still visible 
today, planetary scientist Jeff Moore 
said at the meeting. Moore, of NASA’s 
Ames Research Center at Moffett Field, 

In this preliminary map of Ultima Thule’s geology, each 
color represents what appears to be a different section 
of the space rock. Some researchers hypothesize that 
these sections are the pieces of rock that came together 
to form Ultima Thule. 

Ryugu probably came from 
one of two other asteroids
The asteroid Ryugu is a chip off the 
old block. Planetary scientists from 
the Japanese Hayabusa2 spacecraft 
team have narrowed down the 
near-Earth asteroid’s parent body 
to one of two larger, more distant 
asteroids: Polana and Eulalia.

“Based on links to those specifi c 
asteroids, we can talk about the 
longer history of Ryugu,” Seiji Sugita 
of the University of Tokyo said 
March 19 during a news conference 
at the Lunar and Planetary Science 
Conference.

Ryugu’s rubble-pile nature and 
small size, about 900 meters across, 
suggest that the asteroid formed 
after the breakup of a larger body 
hundreds of millions of years ago. 
Based on its orbit, astronomers think 
Ryugu came from the inner part of 
the solar system’s main asteroid belt, 
between Mars and Jupiter. But it was 
hard to narrow down the origins any 
further until Hayabusa2 arrived at 
the asteroid in 2018. The spacecraft 
showed that Ryugu is uniformly dark, 
one of the darkest known objects 
in the solar system. Its color best 
matches that of main belt asteroids 
Polana and Eulalia, Sugita said. 

The real test will come when 
Hayabusa2 returns asteroid 
samples to Earth in 2020, and 
scientists can determine the space 
rock’s age (SN: 1/19/19, p. 20). An 
older Ryugu would suggest that the 
more ancient Polana is the parent; 
a younger sample would point to 
Eulalia. — Lisa Grossman

MEETING NOTE

8 km

The Hayabusa2 spacecraft (shadow 
visible here) took this picture of the 
asteroid Ryugu on February 22.

space-mtg.indd   11 3/27/19   4:40 PM

http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=11&exitLink=http%3A%2F%2Fwww.sciencenews.org


12  SCIENCE NEWS | April 13, 2019

©
 L

IR
A

N
 S

A
M

U
N

I/
TA

Ï C
H

IM
P

A
N

Z
E

E
 P

R
O

JE
C

T

GENES & CELLS

Ban on gene-edited babies proposed
Temporary moratorium would allow for further scientifi c testing

BY TINA HESMAN SAEY

Eighteen researchers, including two 
CRISPR pioneers, are calling for a tempo-
rary ban on creating gene-edited babies.

“We call for a global moratorium on 
all clinical uses of human germline edit-
ing — that is, changing heritable DNA (in 
sperm, eggs or embryos) to make geneti-
cally modifi ed children,” the statement’s 
cosigners, who come from seven coun-
tries, wrote in the March 14 Nature.

Among the signatories are CRISPR 
pioneers Feng Zhang of the Broad 
Institute of MIT and Harvard University
and Emmanuelle Charpentier of the 
Max Planck Unit for the Science of 
Pathogens in Berlin.

The proposed moratorium would last 
about five years to give time for public 
education and debate about experiments. 
The delay would buy time for scientists 
to further test and refi ne CRISPR/Cas9 
and other gene-editing tools to make 
them safer. The moratorium would also 
be voluntary, with a country pledging 
individually not to allow clinical trials 
for creating gene-edited children. Coun-
tries would make independent decisions 
on how long such a ban should last.

Gene editing of embryos, eggs and 
sperm would still be allowed for research 
purposes, but they couldn’t be used to 
establish a pregnancy. Researchers could 
still use gene editors to treat genetic dis-
eases in adults and children, provided 
that any changes couldn’t be passed on 
to the next generation.

Some scientists and ethicists have pre-
viously called making gene-edited babies 
“irresponsible.” A 2017 report commis-
sioned by the U.S. National Academies 
of Sciences and Medicine (SN: 3/18/17, 
p. 7), plus two international conferences 
on genome editing in 2015 and 2018 
(SN: 12/26/15, p. 12; SN: 12/22/18 & 1/5/19, 
p. 20), concluded that heritable gene edit-
ing is not ready for clinical use and should 
wait until the technology matures and 
there’s public consensus on it.

The big difference now is the term 
“moratorium,” says bioethicist Alta 
Charo of the University of Wisconsin–
Madison Law School. “In which case, 
there is no real daylight, only a diction-
ary, between the authors of the Nature 
essay and the reports and summit state-
ments made to date.”

Still, those previous admonitions 
didn’t stop Chinese scientist Jiankui He 
from editing embryos that resulted in 
the birth of two babies last year. Other 
researchers who knew about He’s plans 
didn’t stop him.

“Given that both conferences declared 
as irresponsible this kind of experiment, 
but in fact, it went ahead, says that we 
needed a little bit more than just cluck-
ing at the end of things,” says Paul Berg, 
a molecular geneticist at Stanford 
University School of Medicine. 

Berg, who helped author the new pro-
posal, admits the call is mostly a matter 
of semantics but argues that word choice 
matters. “If everyone is saying it would 
be irresponsible to do it, then why not be 
explicit and say it should not be done?”

Other scientists aren’t sure the 
proposed moratorium will stop rogue sci-
entists from copying He’s actions. “I don’t 
think someone will say, ‘Oh, someone 
said moratorium, I really can’t do that 
now,’ ” says Stephan Guttinger, a philos-
opher of biology at the London School of 
Economics and Political Science.

But Russ Altman, a bioengineer at 
Stanford University, says it may be easier 
to get a moratorium to stick after He’s 
breach. “It will be harder to fi nd a harbor 
of safety” for researchers who violate the 
ban, Altman says. “Now a ban will have 
a bigger weight of scientifi c credibility 
and would be more likely to be obeyed.”

A moratorium, he says, would have 
“the force of moral authority,” even if it 
doesn’t have legal weight. s
Editor’s Note: Feng Zhang is on the Board 
of Trustees of Society for Science & the 
Public, which publishes Science News.

NEWS

LIFE & EVOLUTION

Chimp traditions 
are under threat
Human encroachment may 
endanger cultural behaviors

BY SUJATA GUPTA

From deep inside chimpanzee territory,
the fi eldworkers heard loud bangs and 
shouts. Hidden video cameras later 
revealed what the chimps in the Boé 
region of Guinea-Bissau were up to. 
Males were throwing rocks at trees and 
yelling.  

Researchers don’t fully understand 
why the apes engage in this rare behav-
ior. And scientists may not have much 
time to sort out what’s going on.

Africa’s chimpanzees are under threat 
from deforestation and poaching. Those 
and other human activities may also be 
affecting chimp behaviors, Ammie Kalan 
and colleagues report online March 7 in 
Science. These behaviors include ones 
that many primatologists view as evi-
dence of chimp culture — behaviors that 
are learned socially and transmitted 
through generations. 

Such traditions as cave dwelling, using 
sticks to dig for honey and cracking nuts 
with stones are far less likely to occur 
in areas most impacted by humans, 
compared with more remote chimp ter-
ritories, the researchers found in a large 
analysis of chimp behavior.

“Everyone thinks that if populations 
are declining … there would be some loss 
in the transmission chain that leads to 

Among wild chimpanzees, 
breaking open nuts with a 
stone hammer is seen only in 
Africa’s westernmost groups.
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LIFE & EVOLUTION

Some male bees 
pitch in to babysit
Hanging around a nest may be 
a way to father some young

BY SUSAN MILIUS

Scientists have discovered the first 
known case of male bees babysitting, and 
it turns out that these males often aren’t 
biological dads but hopeful stepdads of 
the young.

Females of a small Mediterranean bee, 
Ceratina nigrolabiata, dig out the pith of 
plant stems to make a nest and lay eggs. 
These bees have no colony of daughter-
workers. Without that help, mom must 
collect nectar and pollen to feed her 
young. But these are no latchkey larvae.

In 78 nests that researchers watched 
for 90 minutes, an adult male bee stayed 
in the nest’s entrance, rump outward, 
while the mom was out foraging. A male 
blocked a menacing ant that researchers 
put at the entrance in all of 41 attempted 

cultural diversity in animals,” says 
Kalan, of the Max Planck Institute for 
Evolutionary Anthropology in Leipzig, 
Germany. “We’re the first to really 
show this.”

Her group set out to test the idea that 
disturbances, including population 
loss, resource depletion and habitat
fragmentation, limit opportunities for 
social learning to occur. As a result, 
certain cultural traditions will die out 
before the species itself. 

Starting in 2010, Max Planck research-
ers began installing automated video 
cameras at 46 chimpanzee sites in 
15 countries and, with the help of citi-
zen scientists, sifted through millions 
of short clips to identify thousands of 
chimp videos. The team also surveyed 
those sites for signs of tool use, feeding 
remains and fecal samples to see what 
the animals were eating. 

The researchers also combed through 
about 450 studies from 1951 to 2017 
that documented chimp behavior. The 

attacks. More than half the time, males 
pushed the ant out of the nest, says 
behavioral ecologist Michael Mikát of 
Charles University in Prague.

When mom buzzes back with food, she 
scratches against the male’s rump to get 
into the nest. Then he goes back to being 
a dad door, or rather, a stepdad door. 
In 265 nests sampled, only 29 percent 
of the babysitting males had fathered 
even one of the offspring they were 
guarding, Mikát and colleagues report 
online March 11 in the Proceedings
of the National Academy of Sciences.

This behavior isn’t selfl essness. The 
longer a male hangs around a female and 
her nest, the more likely he is to sire one 
of her young, the researchers found. 

Female C. nigrolabiata bees can mate 
at multiple points throughout the nest-
ing season, unlike honeybees. So a male 
hanging around while a female is build-
ing her nest and laying eggs can still end 
up with one or more offspring. In terms 
of evolution, care for the offspring arises 
as a “side effect” of males looking to mate 
with a female while guarding her against 

A male Ceratina nigrolabiata bee (one shown 
inside the stem) eager to mate with a female 
will watch her young while she is foraging.

rivals, Mikát says. Even so, males rarely 
stay with the same female for the entire 
time a nest develops.

Animal behaviorist Stephen Trumbo 
of the University of Connecticut’s 
campus in Waterbury notes that other 
insects have also evolved two-parent 
care. Some small bark beetles, for exam-
ple, drill a hole in a tree, where a male 
and female grow fungal food and raise 
young. Like the bee nest, the farmstead 
has just one entrance. Trumbo wonders 
if even an elaborate nuclear family like 
that could have started as happenstance 
babysitting of hopeful males. s

fi nal analysis included 144 chimpanzee 
communities and 31 potentially cul-
tural behaviors, such as using moss as a 
sponge, using sticks to fi sh for algae and, 
of course, hurtling rocks at trees.  

The team then sought to quantify the 
human impact on each chimp commu-
nity with data from a project that uses 
satellite images to estimate the impact of 
infrastructure, human population den-
sity, forest cover and remoteness. With 
a resolution of 1 square kilometer —
chimp communities typically span 
25 to 100 square kilometers — those 
images provide a detailed snapshot of 
the chimps’ living situations.

The 31 chimp behaviors were 88 per-
cent less likely, on average, to occur in 
the areas more affected by human activi-
ties compared with the least affected 
areas. The fi ndings don’t directly prove 
that human activity affected chimp 
behavior, but the results do support the 
disturbance hypothesis, says primatolo-
gist Carel van Schaik of the University of 

Zurich, who proposed the idea in 2002.
His own recent work with orangutans 

suggests that such behaviors can be vital 
to survival, with the loss of key indi-
viduals leading to rapid losses in skills. 
Culture is not some kind of luxury for the 
great apes, he says. It’s “an intrinsic and 
essential part of their local adaptation.”

Primatologist Andrew Whiten of the 
University of St. Andrews in Scotland 
agrees that culture can be crucial to sur-
vival, especially for endangered species. 
“Animal culture matters for conserva-
tion,” he says. He coauthored a paper in 
the March 8 Science that looks at modes 
of cultural transmission across the ani-
mal kingdom — including among chimps, 
whales, birds and elephants — and the 
often dire consequences of breaking 
those knowledge chains. 

Kalan and colleagues are urging con-
servationists to create preserves around 
chimp communities that show unique 
behaviors. Such sites could protect chim-
panzee behavioral diversity, Kalan says. s
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Tibetan Plateau isn’t as old as thought
World’s ‘roof’ reached current height after 25 million years ago

BY CAROLYN GRAMLING

A plant fossil discovered in rocks from 
the Tibetan Plateau and a new analysis 
of the area’s geochemistry are rewriting 
the uplift history of the region dubbed the 
“roof of the world.” And this research sug-
gests that the story of the rise is far more 
complicated than just raising the roof.

Previous studies had suggested that 
the plateau reached its current height, 
about 4.5 kilometers above sea level, on 
average, by at least 40 million years ago. 
But chemical evidence left in the region’s 
rocks indicates the rise couldn’t have hap-
pened before about 40 million years ago, 
researchers report in the March 1 Science.

Another team reports that as recently 
as 25 million years ago, the region wasn’t 
yet a flat, windswept plateau. Instead, 
the area was a diverse landscape of steep 
mountains surrounding a deep valley 
where palm trees grew, the team says 
March 6 in Science Advances.

Scientists want to pinpoint the tim-
ing of the rise in large part because the 
Tibetan Plateau has had such a profound 
effect on climate. The plateau altered 
atmospheric patterns, causing the onset 
of monsoons in South Asia and the drying 
out of Asia’s interior, says paleoclimatolo-
gist Svetlana Botsyun of the University of 
Tübingen in Germany. In fact, the plateau 
is so tall that it affects the atmosphere 
globally, altering temperature, precipita-
tion, humidity and cloud cover, she says.

About 55 million years ago, the Indian 
subcontinent rammed northward into 
Asia, and the land between them buck-
led. The Himalaya mountain range was 

born, and the Tibetan Plateau north of 
the mountains was pushed upward.

One method to estimate how long that 
uplift took is paleo altimetry, which uses 
oxygen isotopes to estimate changes 
in elevation over time. At higher eleva-
tions, the ratio of oxygen-16 to oxygen-18 
in rainfall is higher than at lower eleva-
tions. Previous studies of oxygen isotopes 
preserved in carbonate rocks, along with 
the rocks’ ages, suggested that the plateau 
must have been more than 4 kilometers 
high by at least 40 million years ago.

Botsyun and colleagues call that esti-
mate into question. Factors other than 
elevation — such as changes in atmo-
spheric carbon dioxide concentrations 
or different sources of the water that 
becomes rain — also affect oxygen iso-
tope ratios in rainfall, Botsyun notes. 

Those factors were at play in the 
Eocene, about 56 million to 34 million 
years ago. The epoch had much higher 
atmospheric CO2 levels than today, a 
wide, shallow sea covered parts of China, 
and India wasn’t quite where it is now. 

Botsyun’s team took these factors into 
account in a series of computer simula-
tions to re-create atmospheric circulation 
during the Eocene and then recalculated 
the oxygen isotope ratios. “We can’t tell 
when the uplift [did] happen,” Botsyun 
says. But the results suggest that, by 
40 million years ago, the plateau was no 
higher than 3 kilometers above sea level. 

That timing gels with the age of a fos-
silized palm tree leaf found in the central 
Tibetan Plateau. Paleobotanist Tao Su 
of the Chinese Academy of Sciences in 

Today the Tibetan Plateau in central and 
eastern Asia sits at an average elevation of 
4.5 kilometers above sea level.

Mengla and colleagues dated the fossil to 
about 25 million years ago. Based on the 
ability of the plant’s living relatives — all 
tropical and subtropical species — to tol-
erate cold, the team concludes that, at the 
time, the region couldn’t have been more 
than about 2.3 kilometers above sea level.

The team also suggests that the region 
wasn’t a high, flat plateau yet. Instead, 
the palm tree lived in a valley sur-
rounded by high mountain ranges to 
the north and south. That conclusion is 
based on simulations of past climate that 
varied the topography of the region and 
incorporated previous estimates of tem-
perature based on leaf fossils at sites near 
where the palm tree fossil was found.

What we think of as the Tibetan  
Plateau is actually a jigsaw of tectonic 
blocks of land, each with its own eleva-
tion history, says Robert Spicer, one of 
Su’s collaborators. By the time India 
began its collision, parts of what is now 
the plateau were already as high as  
4.5 kilometers above sea level, says 
Spicer, an earth scientist at the Open 
University in Milton Keynes, England.

The valley in which the tree lived 
existed from about 60 million to at least 
20 million years ago, he says. Other fossil 
finds suggest that the valley was home to 
a diverse subtropical ecosystem. But as 
the collision of India and Asia went on, 
the land continued to rise, and sediment 
eroded from the mountains filled in the 
valley, forming a tall, flat plateau, he says.

The fossil- and isotope-derived eleva-
tions agree on a key point: The central 
part of what’s now the Tibetan Plateau 
rose to its current height later than 
once thought, Spicer says. But to really 
understand the history of the plateau, 
paleoaltimetry needs to incorporate the 
geologic history of the region, he adds. 
“You need to get the topography right. 
If you have the wrong Tibetan geometry, 
you cannot produce realistic results.”

Botsyun agrees. Adding in a deep val-
ley landscape to her simulations “would 
be really interesting,” she says. s
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LIFE & EVOLUTION

In a fi rst, a fossilized egg is found 
preserved inside an ancient bird
About 110 million years ago in what is 
now China, a sparrow-sized bird died 
with an egg still inside her body. Crushed 
and fl attened by pressure over time, it 
is the fi rst unlaid bird egg known to be 
preserved in a fossil, researchers report 
March 20 in Nature Communications. 

Paleontologists led by Alida Bailleul 
of the Key Laboratory of Vertebrate 
Evolution and Human Origins in Beijing 
noticed something odd when they looked 
closely at the fossil: The bird had a strange 
sheet of tissue between her pubic bones. 
Examining the tissue under a microscope 
revealed that it was part of an egg.

All was not well with this bird, a new 
species named Avimaia schweitzerae, and 
her egg. The eggshell has two layers, not 
the usual one, suggesting that the egg re-
mained too long in the abdomen. And the 
egg’s layers are very thin. In modern birds, 
particularly small birds under extreme 
stress, these symptoms can indicate a 
deadly condition in which a bird can’t lay 
the egg. The team suggests that the unlaid 
egg may have ultimately killed the mother. 
— Carolyn Gramling

ATOM & COSMOS

Big solar storm hit Earth in 660 B.C.
One of the strongest solar storms ever 
to hurtle toward Earth blasted the 
planet in 660 B.C., researchers report 
online March 11 in the Proceedings of the 
National Academy of Sciences.

The sun’s shifting magnetic fi eld can 
release bursts of charged particles into 
space. In the most extreme solar storms, 
called solar proton events, these charged 
particles are sped up by interactions 
with other solar emissions: solar fl ares or 
coronal mass ejections. Even Earth’s pro-
tective magnetic fi eld can’t defl ect such 
swift, energetic particle streams. 

To look for these events in the distant 
past, researchers hunt for tree rings 
or ice cores with spikes in cosmogenic 
radionuclides, which form when cosmic 
rays interact with molecules in Earth’s 
atmosphere. 

In 2017, scientists identifi ed a sudden 
increase in the radionuclide carbon-14 
in tree rings dating to about 660 B.C. 
But a carbon-14 spike could also signal 
a supernova or a solar fl are. In the new 
study, a team led by geologist Paschal 
O’Hare, now at Heathgate Resources in 
Adelaide, Australia, has found the radio-
nuclides beryllium-10 and chlorine-36 
in two Greenland ice cores dating to the 
same time.

The relative abundance of the radio-
nuclides in the ice suggests that the 
660 B.C. event was about 10 times as 
powerful as a 1956 event, the strongest 
solar storm recorded by modern instru-
ments. The only known solar storm to 
rival the ancient storm’s power occurred 
in A.D. 774–775. — Carolyn Gramling

MATTER & ENERGY

Atomic clocks put Einstein’s 
special relativity to the test
The ticktock of two ultraprecise clocks 
has proven Einstein right, once again.

A pair of atomic clocks made of single 
ions of ytterbium kept pace with one 
another over six months, scientists report 
in the March 14 Nature. That reliability 
supports a principle known as Lorentz 
symmetry. The principle is the foundation 
for Einstein’s special theory of relativity, 

which describes the physics of voyagers 
dashing along at nearly the speed of light.

Lorentz symmetry states that the 
rules of physics should remain the same 
whether you’re standing still or moving 
at a breakneck speed, and no matter 
what direction you’re facing. 

The two ytterbium ions (positively 
charged atoms) absorbed and emitted 
light at a particular frequency, functioning 
like the ticking of a clock hand. The ions, 
which were oriented in different direc-
tions, rotated as the Earth turned, making 
a full cycle each day. If the ticks had varied 
based on the ions’ orientation in space, 
the experiment would have revealed a 
daily variation in the relative frequen-
cies from the two clocks — a violation of 
Lorentz symmetry. But the clocks agreed 
within about a tenth of a quadrillionth 
of a percent, confi rming with about 100 
times the precision of previous tests that 
Lorentz symmetry holds. — Emily Conover

MATTER & ENERGY

Tiny electronics reach a record low
BOSTON — Today’s nanoelectronics 
weather forecast: positively frigid.

Tiny electronic chips have been cooled 
to a record low temperature, dipping 
below a thousandth of a kelvin for the fi rst 
time ever, scientists reported March 6 at a 
meeting of the American Physical Society.

Nikolai Yurttagül of Delft University 
of Technology in the Netherlands and 
colleagues incorporated into the chips 
tiny bits of metal that act like magnetic 
refrigerators. When the team ramped 
magnetic fi elds up and down, the metal 
helped cool the chips’ electrons to less 
than half a thousandth of a kelvin.

Getting electronic chips to supercold 
conditions should bolster certain applica-
tions, such as quantum computing, in 
which scientists make calculations by har-
nessing the physics of the atomic world. 
Warm conditions cause particles to jostle, 
muddling their quantum properties. Many 
quantum computers are cooled, typically 
by devices known as dilution refrigerators 
that can reach a few thousandths of a kel-
vin. But even lower temperatures could 
allow particles to retain their quantum 
properties for longer. — Emily Conover

NEWS IN BRIEF

This ancient bird, Avimaia schweitzerae, died 
about 110 million years ago with an unlaid egg 
(arrow) inside her abdomen.
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he Chugach people of southern Alaska’s 
Kenai Peninsula have picked berries 
for generations. Tart blueberries and 
sweet, raspberry-like salmonberries — an 

Alaska favorite — are baked into pies and boiled 
into jams. But in the summer of 2009, the bushes 
stayed brown and the berries never came. 

For three more years, harvests failed. “It hit the 
communities very hard,” says Nathan Lojewski, 
the forestry manager for Chugachmiut, a non-
profit tribal consortium for seven villages in the 
Chugach region.

The berry bushes had been ravaged by cater-
pillars of geometrid moths — the Bruce spanworm 
(Operophtera bruceata) and the autumnal moth 
(Epirrita autumnata). The insects had laid their 
eggs in the fall, and as soon as the leaf buds began 

growing in the spring, the eggs hatched and the 
inchworms nibbled the stalks bare. 

Chugach elders had no traditional knowledge 
of an outbreak on this scale in the region, even 
though the insects were known in Alaska. “These 
berries were incredibly important. There would 
have been a story, something in the oral history,” 
Lojewski says. “As far as the tribe was concerned, 
this had not happened before.”

At the peak of the multiyear outbreak, the 
caterpillars climbed from the berry bushes into 
trees. The pests munched through foliage from 
Port Graham, at the tip of the Kenai Peninsula, to 
Wasilla, north of Anchorage, about 300 kilometers  
away. In summer, thick brown-gray layers of 
denuded willows, alders and birches lined the 
mountainsides above stretches of Sitka spruce. 

In southern Alaska in 
2012, geometrid moths 
and other insects heavily 
defoliated alder bushes 
and other shrubs (brown 
patches in this aerial 
photo).

ARCTIC BROWNING
Warming trends bring insects, extreme weather and wildfires to 
land that had been going green  By Hannah Hoag
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Two summers ago, almost a decade after the 
first infestation, the moths returned. “We got a few  
berries, but not as many as we used to,” says 
Chugach elder Ephim Moonin Sr., whose house in 
the village of Nanwalek is flanked by tall salmon-
berry bushes. “Last year, again, there were hardly 
any berries.” 

For more than 35 years, satellites circling the 
Arctic have detected a “greening” trend in Earth’s 
northernmost landscapes. Scientists have attrib-
uted this verdant flush to more vigorous plant 
growth and a longer growing season, propelled 
by higher temperatures that come with climate 
change. But recently, satellites have been picking 
up a decline in tundra greenness in some parts of 
the Arctic. Those areas appear to be “browning.”

Like the salmonberry harvesters on the Kenai 
Peninsula, ecologists working on the ground have 
witnessed browning up close at field sites across 
the circumpolar Arctic, from Alaska to Greenland 
to northern Norway and Sweden. Yet the bushes 
bereft of berries and the tinder-dry heaths (low-
growing shrubland) haven’t always been picked up 
by the satellites. The low-resolution sensors may 
have averaged out the mix of dead and living veg-
etation and failed to detect the browning. 

Scientists are left to wonder what is and isn’t 
being detected, and they’re concerned about the 
potential impact of not knowing the extent of the 
browning. If it becomes widespread, Arctic brown-
ing could have far-reaching consequences for  
people and wildlife, affecting habitat and atmo-
spheric carbon uptake and boosting wildfire risk. 

Growing greenbelt
The Arctic is warming two to three times as fast as 
the rest of the planet, with most of the tempera-
ture increase occurring in the winter. Alaska, for 
example, has warmed 2 degrees Celsius since 1949, 
and winters in some parts of the state, including 
southcentral Alaska and the Arctic interior, are on 
average 5 degrees C warmer. 

An early effect of the warmer climate was a 
greener Arctic. More than 20 years ago, research-
ers used data from the National Oceanic and 
Atmospheric Administration’s weather satel-
lites to assess a decade of northern plant growth 
after a century of warming. The team compared  
different wavelengths of light — red and near-
infrared — reflecting off vegetation to calculate the 
NDVI, the normalized difference vegetation index. 
Higher NDVI values indicate a greener, more  
productive landscape. In a single decade — from 
1981, when the first satellite was launched, to 

1991 — the northern high latitudes had become 
about 8 percent greener, the researchers reported 
in 1997 in Nature. 

The Arctic ecosystem, once constrained by 
cool conditions, was stretching beyond its limits.  
In 1999 and 2000, researchers cataloged the 
extent and types of vegetation change in parts of 
northern Alaska using archival photographs taken  
during oil exploration flyovers between 1948 and 
1950. In new images of the same locations, such 
as the Kugururok River in the Noatak National  
Preserve, low-lying tundra plants that once grew 
along the riverside terraces had been replaced by 
stands of white spruce and green alder shrubs. At 
some of the study’s 66 locations, shrub-dominated 
vegetation had doubled its coverage from 10 to  
20 percent. Not all areas showed a rise in shrub 
abundance, but none showed any decrease.

Salmonberries are widely harvested during the summer 
in southern Alaska’s coastal regions. The shrubs have 
been hit hard by moth damage in recent years. 

Brown among 
the green  As the 
Arctic warms up, it’s 
getting greener, but some 
pockets have been going 
brown instead. Satellite 
imagery and ecologists 
on the ground have 
observed browning in the 
circled areas on this map.

Alaska

Canada

Greenland

Russia

Sweden

Finland

Norway

Svalbard
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In 2003, Howard Epstein, a terrestrial ecologist 
at the University of Virginia in Charlottesville, and 
colleagues looked to the satellite record, which now 
held another decade of data. Focusing on Alaska’s 
North Slope, which lies just beyond the crown of 
the Brooks Range and extends to the Beaufort Sea, 
the researchers found that the highest NDVI val-
ues, or “peak greenness,” during the growing season 
had increased nearly 17 percent between 1981 and 
2001, in line with the warming trend. 

Earth-observing satellites have been monitor-
ing the Arctic tundra for almost four decades. 
In that time, the North Slope, the Canadian low 
Arctic tundra and eastern Siberia have become 
especially green, with thicker and taller tundra 
vegetation and shrubs expanding northward. “If 
you look at the North Slope of Alaska, if you look at 
the overall trend, it’s greening like nobody’s busi-
ness,” says Uma Bhatt, an atmospheric scientist at 
the University of Alaska Fairbanks.

Yet parts of the Arctic, including the Yukon-
Kuskokwim Delta of western Alaska, the Canadian 
Arctic Archipelago (the islands north of the main-
land that give Canada its pointed tip) and the 
northwestern Siberian tundra, show extensive 
browning over the length of the satellite record, 
from the early 1980s to 2016. “It could just be a 
reduction in green vegetation. It doesn’t necessar-
ily mean the widespread death of plants,” Epstein 
says. Scientists don’t yet know why plant growth 
there has slowed or reversed — or whether the sat-
ellite signal is in some way misleading. 

“All the models indicated for a long time that 
we would expect greening with warmer temper-
atures and higher productivity in the tundra, so 
long as it wasn’t limited in some other way, like [by 
lower] moisture,” says Scott Goetz, an ecologist 
and remote-sensing specialist at Northern Arizona 
University in Flagstaff. He is also the science team 
lead for ABoVE, NASA’s Arctic-Boreal Vulnerability 
Experiment, which is tracking ecosystem changes 
in Alaska and western Canada. “Many of us were 
quite surprised … that the Arctic was suddenly 
browning. It’s something we need to resolve.” 

Freeze-dried tundra
While global warming has propelled widespread 
trends in tundra greening, extreme winter 
weather can spur local browning events. In recent 
years, in some parts of the Arctic, extraordinary 
warm winter weather, sometimes paired with rain-
fall, has put tundra vegetation under enormous 
stress and caused plants to lose freeze resistance, 
dry up or die — and turn brown. 

Gareth Phoenix, a terrestrial ecologist at the 
University of Sheffield in England, recalls his 
shock at seeing a series of midwinter time-lapse 
photos taken in 2001 at a research site outside the 
town of Abisko in northern Sweden. In the space 
of a couple of days, the temperature shot up from 
−16° C to 6° C, melting the tundra’s snow cover.

“As an ecologist, you’re thinking, ‘Whoa! Those 
plants would usually be nicely insulated under the 
snow,’ ” he says. “Suddenly, they’re being exposed 

From 2002 to 2009, 
two moth species 
defoliated as much as 
a third of the mountain 
birch trees that stretch 
across northern Norway, 
Sweden and Finland. By 
2014, some trees had 
recovered (top) while 
others had not (bottom).
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because all the snow has melted. What are the 
consequences of that?” 

Arctic plants survive frigid winters thanks to 
that blanket of snow and physiological changes, 
known as freeze resistance, that allow plants to 
freeze without damage. But once the plants awaken 
in response to physical cues of spring — warmer 
weather, longer days — and experience bud burst, 
they lose that ability to withstand frigid conditions. 

That’s fine if spring has truly arrived. But if 
it’s just a winter heat wave and the warm air 
mass moves on, the plants become vulnerable as 
temperatures return to seasonal norms. When 
temporary warm air covers thousands of square 
kilometers at once, plant damage occurs over large 
areas. “These landscapes can look like someone’s 
gone through with a flamethrower,” Phoenix says. 
“It’s quite depressing. You’re there in the middle 
of summer, and everything’s just brown.”

Jarle Bjerke, a vegetation ecologist at the  
Norwegian Institute for Nature 
Research in Tromsø, saw brown-
ing across northern Norway and 
Sweden in 2008. The landscape —  
covered in mats of crowberry, an 
evergreen shrub with bright green 
sausagelike needles — was instead 
shades of brown, red-brown and 
grayish brown. “We saw it every-
where we went, from the mountaintops to the 
coastal heaths,” Bjerke says. 

Bjerke, Phoenix and other researchers continue  
to find brown vegetation in the wake of winter 
warming events. Long periods of mild winter 
weather have rolled over the Svalbard archipelago, 
the cluster of islands in the Arctic Ocean between 
Norway and the North Pole, in the last decade. The 
snow melted or blew away, exposing the ground-
hugging plants. Some became encrusted in ice  
following a once-unheard-of midwinter rainfall. 
In 2015, the Arctic bell heather, whose small white 
flowers brighten Arctic ridges and heaths, were 
brown that summer, gray the next and then the 
leaves fell off. “It’s not new that plants can die dur-
ing mild winters,” Bjerke says. “The new thing is 
that it is now happening several winters in a row.” 

Insect invasion
The weather needn’t always be extreme to 
harm plants in the Arctic. With warmer winters 
and summers, leaf-eating insects have thrived,  
defoliating bushes and trees beyond the insects’ 
usual range. “They’re very visual events,” says 
Rachael Treharne, an Arctic ecologist who  

completed her Ph.D. at the University of Sheffield  
and now works at ClimateCare, a company that 
helps organizations reduce their climate impact. 
She remembers being in the middle of an autum-
nal moth outbreak in northern Sweden one  
summer. “There were caterpillars crawling all 
over the plants — and us. We’d wake up with them 
in our beds.” 

In northernmost Norway, Sweden and Finland 
in the mid-2000s, successive bursts of geome-
trid moths defoliated 10,000 square kilometers  
of mountain birch forest — an area roughly the 
size of Puerto Rico. The outbreak was one of 
Europe’s most abrupt and large-scale ecosys-
tem disturbances linked to climate change, says 
Jane Jepsen, an Arctic ecologist at the Norwegian  
Institute for Nature Research. 

“These moth species benefit from a milder 
winter, spring and summer climate,” Jepsen 
says. Moth eggs usually die at around −30° C, 

but warmer winters have allowed 
more eggs of the native autum-
nal moth to survive. With warmer 
springs, the eggs hatch earlier 
in the year and keep up with the 
bud burst of the mountain birch 
trees. Another species — the win-
ter moth (O. brumata), found in 
southern Norway, Sweden and  

Finland — expanded northward during the out-
break. The spring and summer warmth favored 
the larvae, which ate more and grew larger, and 
the resulting hardier female moths laid more eggs 
in the fall. 

While forests that die off can grow back over 
several decades, some of these mountain birches 
may have been hammered too hard, Jepsen says. 
In some places, the forest has given way to heath-
land. Ecological transitions like this could be  
long-lasting or even permanent, she says. 

Smoldering lands
Once rare, wildfires may be one of the north’s 
main causes of browning. As grasses, shrubs and 
trees across the region dry up, they are being set 
aflame with increasing frequency, with fires cov-
ering larger areas and leaving behind dark scars. 
For example, in early 2014 in the Norwegian coastal 
municipality of Flatanger, sparks from a power line 
ignited the dry tundra heath, destroying more than 
100 wooden buildings in several coastal hamlets. 

Sparsely populated places, where lightning is 
the primary cause of widlfires, are also seeing an 
uptick in wildfires. Scientists say lightning strikes 

“These landscapes 
can look like 

someone’s gone 
through with a 
flamethrower.” 

GARETH PHOENIX

Three effects   
The Arctic is warming 
more than twice as fast 
as the rest of the world. 
The higher temperatures 
have led to browning in 
some areas due to:  

Extreme weather 
Midwinter warming 

awakens plants, 
which then freeze as 
temperatures dive.

Moth infestations 
Insects thrive and  

move into new areas  
to eat plants.

Wildfires
Dry plants plus more 

lightning leads to  
blackened land.
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are becoming more frequent as the planet warms. 
The number of lightning-sparked fires has risen 
2 to 5 percent per year in Canada’s Northwest 
Territories and Alaska over the last four decades, 
earth system scientist Sander Veraverbeke of Vrije  
Universiteit Amsterdam and his colleagues 
reported in 2017 in Nature Climate Change.

In 2014, the Northwest Territories had 385 fires, 
which burned 34,000 square kilometers. The next 
year, 766 fires torched 20,600 square kilometers  
of the Alaskan interior — accounting for about half 
the total area burned in the entire United States 
in 2015. 

In the last two years, wildfires sent plumes of 
smoke aloft in western Greenland (SN: 3/17/18,  
p. 20) and in the northern reaches of Sweden, 
Norway and Russia, places where wildfires are 
uncommon. Wildfire activity within a 30-year 
period could quadruple in Alaska by 2100, says a 
2017 report in Ecography. Veraverbeke expects to 
see “more fires in the Arctic in the future.” 

The loss of wide swaths of plants could have 
wide-ranging local effects. “These plants are the 
foundation of the terrestrial Arctic food webs,” 
says Isla Myers-Smith, a global change ecologist 
at the University of Edinburgh. The shriveled 
landscapes can leave rock ptarmigan, for example, 
which rely heavily on plants, without enough food 
to eat in the spring. The birds’ predators, such as 
the arctic fox, may feel the loss the following year. 

The effects of browning may be felt beyond 
the Arctic, which holds about half of the planet’s 
terrestrial carbon. The boost in tundra greening 
allows the region to store, or “sink,” more carbon 
during the growing season. But carbon uptake 
may slow if browning events continue, as expected 
in some regions. 

Treharne, Phoenix and colleagues reported in 
February in Global Change Biology that on the 
Lofoten Islands in northern Norway, extreme 
winter conditions cut in half the heathlands’ abil-
ity to trap carbon dioxide from the atmosphere 
during the growing season. 

Yet there’s still some uncertainty about how 
these browned tundra ecosystems might change 
in the long-term. As the land darkens, the surface 
absorbs more heat and warms up, threatening to 
thaw the underlying permafrost and accelerate 
the release of methane and carbon dioxide. Some 
areas might switch from being carbon sinks to car-
bon sources, Phoenix warns. 

On the other hand, other plant species — with 
more or less capacity to take up carbon — could 
move in. “I’m still of the view that [these areas] 

will go through these short-term events and con-
tinue on their trajectory of greater productivity,” 
Goetz says.

A better view
The phenomena that cause browning events —  
extreme winter warming, insect outbreaks,  
wildfires — are on the rise. But browning events are  
tough to study, especially in winter, because 
they’re unpredictable and often occur in hard-
to-reach areas. 

Ecologists working on the ground would like 
the satellite images and the NDVI maps to point to 
areas with unusual vegetation growth — increas-
ing or decreasing. But many of the browning 
events witnessed by researchers on the ground 
have not been picked up by the older, lower- 
resolution satellite sensors, which scientists still 
use. Those sensors oversimplify what’s on the 
ground: One pixel covers an area 8 kilometers by 
8 kilometers. “The complexity that’s contained 
within a pixel size that big is pretty huge,” Myers-
Smith says. “You have mountains, or lakes, or  
different types of tundra vegetation, all within 
that one pixel.” 

At a couple of recent workshops on Arctic 
browning, remote-sensing experts and ecologists 
tried to tackle the problem. “We’ve been talking 
about how to bring the two scales together,” Bhatt 
says. New sensors, more frequent snapshots, bet-
ter data access and more computing power could 
help scientists zero in on the extent and severity 
of browning in the Arctic. 

Researchers have begun using Google Earth 
Engine’s massive collection of satellite data, 
including Landsat images at a much better res-
olution of 30 meters by 30 meters per pixel. 
Improved computational capabilities also 
enable scientists to explore vegetation change 
close up. The European Space Agency’s recently 
launched Sentinel Earth-observing satellites can 
monitor vegetation growth with a pixel size of  
10 meters by 10 meters. Says Myers-Smith: “That’s 
starting to get to a scale that an ecologist can  
grapple with.” s

Explore more 
 s Gareth K. Phoenix and Jarle W. Bjerke.  

“Arctic browning: extreme events and trends 
reversing Arctic greening.” Global Change  
Biology. September 2016.

Hannah Hoag is a science journalist and editor 
based in Toronto.

Top: Healthy crowberry 
shrubs grow among 
mountain cranberry 
in Abisko, Sweden, in 
September 2005.  
Bottom: A 2013 midwin-
ter warming event near 
Tromsø, Norway, melted 
the snow. By May, these 
crowberry plants turned 
reddish brown from 
severe stress. When 
this happens, the leaves 
eventually turn brown, 
then wilt, turn gray and 
fall off.
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D
NA is the glamour molecule of the 
genetics world. Its instructions are 
credited with defining appearance, 
personality and health. And the 

proteins that result from DNA’s directives get 
credit for doing most of the work in our cells. RNA, 
if mentioned at all, is considered a mere messen-
ger, a go-between — easy to ignore. Until now.

RNAs, composed of strings of genetic letters 
called nucleotides, are best known for ferry-
ing instructions from the genes in our DNA to 
ribosomes, the machines in cells that build pro-
teins. But in the last decade or so, researchers 
have realized just how much more RNAs can 
do — how much they control, even. In particu-
lar, scientists are finding RNAs that influence 
health and disease yet have nothing to do with 
being messengers. 

The sheer number and variety of noncoding 
RNAs, those that don’t ferry protein-building 
instructions, give some clues to their importance. 
So far, researchers have cataloged more than 
25,000 genes with instructions for noncod-
ing RNAs in the human genome, or genetic 

The Secret Powers of RNA
Overlooked molecules 
play a big role in human 
health  By Tina Hesman Saey

instruction book (SN: 10/13/18, p. 5). That’s more 
than the estimated 21,000 or so genes that code 
for proteins. Those protein-coding genes make 
up less than 2 percent of the DNA in the human 
genome. Most of the rest of the genome is cop-
ied into noncoding RNAs, and the vast majority 
of those haven’t been characterized yet, says Pier 
Paolo Pandolfi  of Boston’s Beth Israel Deaconess 
Medical Center. “We can’t keep studying just two 
volumes of the book of life. We really need to study 
them all.” 

Scientists no longer see the RNAs that aren’t 
envoys between DNA and ribosomes as worth-
less junk. “I believe there are hundreds, if not 
thousands, of noncoding RNAs that have a func-
tion,” says Harvard University molecular biologist 
Jeannie Lee. She and other scientists are begin-
ning to learn what these formerly ignored 
molecules do. It turns out that they are involved in 
every step of gene activity, from turning genes on 
and off to tweaking fi nal protein products. Those 
revelations were unthinkable 20 years ago. 

Back in the 1990s, Lee says, scientists thought 
only proteins could turn genes on and off. Find-
ing that RNAs were in charge “was a very odd 
concept.” 

Here are fi ve examples among the many non-
coding RNAs that are now recognized as movers 
and shakers in the human body, for good and ill. 

Cancer’s force fi eld  
Some long noncoding 
RNAs, lncRNAs, protect 
tumors by fending off 
anticancer drugs.
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l ncRNAs
FOILING CANCER TREATMENT

Sometimes anticancer drugs stop working for rea-
sons researchers don’t entirely understand. Take 
the chemotherapy drug cytarabine. It’s often the 
first drug doctors prescribe to patients with a 
blood cancer called acute myeloid leukemia. But 
cytarabine eventually stops working for about 
30 to 50 percent of AML patients, and their cancer 
comes back. 

Researchers have looked for defects in proteins 
that may be the reason cytarabine and other drugs 
fail, but there still isn’t a complete understanding 
of the problem, Pandolfi  says. He and colleagues 
now have evidence that drug resistance may stem 
from problems in some of the largest and most 
bountiful of the newly discovered classes of RNAs, 
known as long noncoding RNAs. Researchers 
have already cataloged more than 18,000 of these 
“lncRNAs” (pronounced “link RNAs”).

Pandolfi  and colleagues investigated how some 
lncRNAs may work against cancer patients who 
are counting on chemotherapy to fi ght their dis-
ease. “We found hundreds of new players that can 
regulate response to therapy,” he says. 

When the researchers boosted production 
of several lncRNAs in leukemia cells, the cells 
became resistant to cytarabine, Pandolfi  and col-
leagues reported in April 2018 in Cell. They also 
found that patients with AML who had higher 
than normal levels of two lncRNAs experienced 
a cancer recurrence sooner than people who had 
lower levels of those lncRNAs. 

Researchers are just beginning to understand 
how these lncRNAs infl uence cancer and other 

diseases, but Pandolfi  is hopeful that someday he 
and other researchers will devise ways to control 
the bad actors and boost the helpful ones.

MicroRNAs
SPARKING A TUMOR’S SPREAD

MicroRNAs are barely more than 20 RNA units, 
or bases, long, but they play an outsized role in 
heart disease, arthritis and many other ailments. 
These pip-squeaks can also lead to nerve pain 
and itchiness, researchers reported last year in 
Science Translational Medicine and in Neuron
(SN Online: 8/13/18). 

Hundreds of clinical studies are testing people’s 
blood and tissues to determine if microRNAs 
can be used to help doctors better diagnose or 
understand conditions ranging from asthma 
and Alzheimer’s disease to schizophrenia and 
traumatic brain injury. Some researchers are 
beginning to develop microRNAs as drugs and 
seeking ways to inhibit rogue microRNAs.

So far, the little molecules’ most fi rmly estab-
lished roles are as promoters of and protectors 
against cancer (SN: 8/28/10, p. 18). Pancreatic can-
cer, for example, is a deadly foe. Only 8.5 percent 
of people are still alive fi ve years after being diag-
nosed with this disease, according to U.S. National 
Cancer Institute statistics.

Cancer biologist Brian Lewis of the University 
of Massachusetts Medical School in Worcester and 
colleagues have learned that some microRNAs 
spur this lethal cancer’s initial attack and help the 
tumor spread from the pancreas to other organs.

MicroRNAs are mirror images of portions of 
the messenger RNAs that shuttle protein-making 

Fan the fl ame  
Some short pieces of 
RNA, called microRNAs, 
help ignite pancreatic 
cancer. Some also help 
the cancer spread.

rna.indd   23 3/27/19   12:21 PM

http://www.sciencenewsdigital.org/sciencenews/april_13__2019/TrackLink.action?pageName=23&exitLink=http%3A%2F%2Fwww.sciencenews.org


24  SCIENCE NEWS | April 13, 2019

FEATURE | THE SECRET POWERS OF RNA

instructions from DNA to the ribosomes, where 
proteins are built. The microRNAs pair up with 
their larger messenger RNA mates and slate the 
bigger molecules for destruction, or at least pre-
vent their instructions from being translated into 
proteins. One microRNA might have hundreds of 
mates, or targets, through which it infl uences many 
different body functions.

Lewis studies one gang of six microRNAs, 
known as the miR-17~92 cluster, the fi rst group 
of microRNAs found to play a role in cancer. The 
six normally help strike a balance between cell 
growth and death, but an imbalance of these little 
molecules can push cells toward cancer. 

Tumors in pancreatic cancer patients tend to 
have elevated levels of the cluster. To learn what 
the microRNAs were doing to goad cancer into 
taking hold, Lewis and colleagues used a genetic 
trick to remove the microRNAs from the pan-
creas in mice that were genetically engineered to 
develop pancreatic tumors. Early in their lives, 
mice with and without the microRNA cluster had 
about the same number of precancerous cells. 

But by the time the animals were 9 months 
old, a clear difference emerged. In mice with the 
miR-17~92 microRNAs, nearly 60 percent of the 
pancreas was tending toward cancer, compared 
with less than 20 percent in mice lacking the cluster. 
The fi nding, reported in 2017 in Oncotarget, sug-
gests that the microRNAs aid the cancer’s start. 

The researchers developed bits of RNA that 
block some of the cluster members from spurring 
on the tumor. Using human pancreatic cancer cells 
grown in lab dishes, Lewis and colleagues found 
that taking out two of the six cluster members, 

miR-19a and miR-19b, stopped cancer cells from 
forming structures called invadopodia. As their 
name suggests, invadopodia allow tumors to break 
through blood vessel walls and other barriers to 
spread through the body. 

Transfer RNA fragments
THE VIRUS HELPERS

For some young children and older adults, an 
infection with respiratory syncytial virus, or RSV, 
feels like a simple cold. But each year in the United 
States, more than 57,000 children younger than 
age 5 and about 177,000 people older than 65 are 
hospitalized because of the virus, the U.S. Centers 
for Disease Control and Prevention estimates. 
The infection kills hundreds of babies and about 
14,000 adults over 65 annually.

Slightly higher than normal levels of some 
microRNAs had been linked to severe RSV infec-
tions. But molecular virologist Xiaoyong Bao 
of the University of Texas Medical Branch in 
Galveston wasn’t convinced that modestly 
increasing amounts of a few microRNAs could 
really mean the difference between a child getting 
a slight cold and dying from the respiratory virus. 

She consulted her Texas Medical Branch col-
league, cancer researcher Yong Sun Lee, for advice 
on studying microRNAs. Lee said Bao would need 
to deeply examine, or sequence, RNA in cells 
infected with the virus. That was an expensive 
proposition in 2012 when Bao started the project. 
“But I squeezed from my [lab’s] dry bank account,” 
she says, to pay for the experiment. The invest-
ment paid off.

Cells infected with RSV had more of one 

Infection on 
overdrive  Snippets 
of transfer RNAs can 
spur growth of respira-
tory syncytial virus, an 
infection that’s most 
dangerous in the elderly 
and young children. 
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particular RNA than did uninfected cells. Surpris-
ingly, it was a piece of a transfer RNA. Transfer 
RNAs, or tRNAs, are the assembly line workers 
of protein building. tRNAs read instructions in a 
messenger RNA and deliver the amino acids the 
ribosome needs to make a protein.  

Scientists knew that working tRNAs are essen-
tial employees. Fragments, when they were found, 
were considered leftover bits of decommissioned 
tRNAs. But the fragments that Bao and colleagues 
discovered aren’t just worn out bits of tRNAs. 
Each fragment, about 30 bases long, is precisely 
cut from a tRNA when RSV infects cells. The frag-
ments aid the virus’s infection in more than one 
way. For instance, two fragments help the virus 
make copies of itself in cells, Bao and colleagues 
reported in 2017 in the Journal of General Virology.

tRNA fragments may also boost the body’s 
susceptibility to a virus. Last year, Bao’s group 
described in Scientifi c Reports how exposure to 
some heavy metals, via air or water pollution, can 
produce tRNA fragments that trigger infl amma-
tion, which may make people more susceptible to 
respiratory infections such as RSV. 

SINE RNAs
SACRIFICING INFECTED CELLS

Another type of RNA may help protect against 
infection by certain viruses, including herpesvirus. 
Virologist Britt Glaunsinger has long marveled at 
the way viruses manipulate host cells by control-
ling RNAs in the cell. She became intrigued by 
transposons, mobile stretches of DNA that can 
jump from one location to another in the genome. 
Transposons make up nearly half of all the DNA in 
the human genome (SN: 5/27/17, p. 22). 

“We tend to think of [transposons] as parasites 
and things our own cells are constantly trying to 
shut down,” says Glaunsinger, a Howard Hughes 
Medical Institute investigator at the University 
of California, Berkeley. That’s because some are 
relics of ancient viruses. “While they may have 
initially been bad, some of them may actually be 
useful to us,” she says.

One class of transposons, called SINEs for 
short interspersed nuclear elements, are pep-
pered throughout the genome. People have more 
than a million of one type of SINE known as Alu 
elements. Mice have similar SINEs, called B2s. 

When active, SINE transposons make RNA 
copies of themselves. These SINE RNAs don’t 
carry instructions for building proteins and alone 
don’t enable the transposons to jump around the 
genome. So researchers puzzled over their role. 
Glaunsinger and colleagues discovered that some 
SINE RNAs may protect against viral infections.

Normally, cells keep a tight lock on transposons, 
preventing them from making any RNA. But in 
Glaunsinger’s experiments, cells infected with 
herpesvirus “were producing tons of these non-
coding RNAs in response to infection,” she says. 
“That sort of captured our interest.”  

Details of the process are still being worked 
out, but Glaunsinger and others have discovered 
that SINE RNA production triggers a cascade of 
events that eventually kills infected human and 
mouse cells. Once the RNA production gets going, 
Glaunsinger says, “the cell is destined to die.” 
Infl ammation appears to be an important step in 
the cell-killing chain reaction. It’s all for the greater 
good: Killing the infected cell may protect the rest 
of the organism from the infection’s spread.  

Blow it up  In cells
infected with herpes-
virus, production of 
RNAs copied from a 
class of transposons 
called SINEs may slate 
the cells for death. 
Killing infected cells 
may head off the virus’s 
spread.
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But there’s a wrinkle: In mice, at least, one type 
of herpesvirus benefi ts from the fl ood of B2 RNAs 
in the cells it infects. The virus hijacks part of the 
infl ammation chain reaction to boost its own pro-
duction, Glaunsinger and colleagues reported in 
2015 in PLOS Pathogens. “This is an example of 
the back-and-forth battle that’s always going on 
between virus and host,” she says. “Now the ball 
is back in the host’s court.”

p iRNAs
SHIELDING THE BRAIN FROM JUMPING GENES

Autopsies of people who died with Alzheimer’s 
disease show a buildup of a protein called tau in 
the brain. That tau accumulation is tied to loss of 
some guardian RNAs, according to work by Bess 
Frost, a neurobiologist at UT Health San Antonio. 

Frost studies fruit fl ies genetically engineered 
to make a disease-causing version of human tau in 
their nerve cells. Flies with the disorderly tau get 
a progressive nerve disease that causes movement 
problems and kills nerves. The insects live shorter 
lives than normal. 

Part of the reason the flies, as well as people 
with tau tangles, have problems is because some 
RNAs known to guard the genome fall down on 
the job, Frost and colleagues discovered. These 
piwi-interacting RNAs, or piRNAs (pronounced 
“pie RNAs”), help keep transposons from jumping 
around. When transposons jump, they may land in 
or near a gene and mess with its activity. 

Usually cells prevent jumping by stopping 
transposons from making messenger RNA, 
which carries instructions to make proteins that 
eventually enable the transposon to hop from 

place to place. If a transposon gets past the cell’s 
defenses and produces its messenger RNA, 
piRNAs will step up to pair with the messenger 
and cause its destruction. 

When disease-causing tau builds up in flies 
(and maybe in people), a class of transposon with 
a lengthy name — class I long terminal repeat 
retrotransposons — makes much more RNA than 
usual. And when flies have the disease-causing 
version of tau, they also have lower than normal 
levels of piRNAs, Frost and colleagues reported in 
August 2018 in Nature Neuroscience. “Both arms 
of control are messed up,” Frost says. Brains of 
people who died with Alzheimer’s disease or 
supranuclear palsy, another tau-related disease, 
also show signs that transposons were making 
extra RNA, suggesting that when tau goes bad, it 
can beat piRNA’s defenses.

In search of a work-around, Frost’s team found 
that genetically boosting piRNA production in fl ies 
or giving a drug that stops transposon hops reduced 
nerve cell death in the insects. The researchers are 
preparing to test the drug in mice prone to a rodent 
version of Alzheimer’s disease. The team is also 
examining human brain tissue to see if the increase 
in transposon RNAs actually leads to transposon 
jumping in Alzheimer’s patients. If transposons 
don’t hop more than usual, the fi nding may sug-
gest that transposon RNAs themselves can cause 
mischief — no jumping necessary. s

Explore more
s Alexander F. Palazzo and Eliza S. Lee. 

“Noncoding RNA: What is functional and what 
is junk?” Frontiers in Genetics. January 26, 2015.

Transposons can’t 
jump  pi RNAs may help 
shield the brain from 
jumping genes, which 
are suspected of killing 
brain cells in Alzheimer’s 
disease. 
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BOOKSHELF 

Urban living explored

BOOKSHELF 

A personal fight against 
a bacterial disease

REVIEWS & PREVIEWS

Ancient Rome’s Monte Testaccio and 
modern Tokyo’s Tsukiji fish market 
reveal a lot about the nature of cities. 
Monte Testaccio is a hill made of broken 
pottery in the middle of Rome. Around 
2,000 years ago, people tossed empty 
wine and olive oil vessels onto what was 
then a garbage heap. Tokyo’s vast sea-
food emporium, also known as Toyosu 

Market, includes passageways where forklifts deposit and 
remove containers of every sea creature imaginable, as chefs 
and home cooks bid for the day’s catch.

These metropolitan destinations illustrate how mass 
production and consumption of goods — along with public 
markets, complex infrastructure and trash — have always 
characterized cities, archaeologist Monica Smith writes in 
Cities. She argues that cities provide work and leisure oppor-
tunities that, once invented around 6,000 years ago, people 
couldn’t do without. Trash was part of the deal, along with 
poverty and pollution — all of which remain city challenges.

Ancient human traits and behaviors contributed to cit-
ies’ rapid ascendance, even if it took a few hundred thousand 

Epidemiologist Steffanie Strathdee and 
her husband, Thomas Patterson, went 
to Egypt in 2015 expecting to come 
home with some photos and souvenirs. 
Instead, Patterson was hit with his own 
version of the 10 plagues. 

At first, doctors in Egypt thought  
Patterson had pancreatitis. But his 
health worsened after treatment, and he 

started hallucinating. Once flown to Germany, he was diag-
nosed with a multidrug-resistant bacterial infection in his 
pancreas. He was then airlifted to a hospital at Strathdee’s 
home institution, the University of California, San Diego. 
There, Patterson suffered several episodes of septic shock 
and spent months in a coma.

The Perfect Predator chronicles the couple’s encounter 
with a bacterium that was resistant to every available anti-
biotic, and the rush to find an alternative treatment to save 
Patterson’s life. 

During the ordeal, Strathdee used her scientific training 
to research solutions and stumbled upon phage therapy. The 
idea is that even the most resistant bacteria can be defeated 
by their natural predators, viruses called bacteriophages. The 

Cities
Monica L. Smith
VIKING, $30

The Perfect Predator
Steffanie Strathdee 
and Thomas Patterson
HACHETTE BOOKS, $28

years for agriculture and other cultural developments to spark 
that urban transition, Smith writes. As a restless, talkative 
species searching for meaning in the world, people eventu-
ally started building gathering spots for religious pilgrimages. 
One of the earliest such places was Göbekli Tepe in what’s now 
Turkey, dating back 10,000 years or more. Public structures 
there set the stage for farmers and herders to create the oldest 
known city, Tell Brak, about 4,000 years later in Syria. 

Cities everywhere have been organized in remarkably simi-
lar ways to provide jobs, entertainment and other features, the 
author holds. People have always been drawn to those ben-
efits, both for survival and for excitement, she writes. 

Smith offers a spirited defense of conspicuous consumption. 
Excavations have yielded lots of trash at ancient cities. Chang-
ing styles have always fueled a desire to get the latest goods. 
Many objects were made to be used and thrown out. Heaps of 
cheap ceramic fast food containers, for instance, have been 
found at Pompeii and elsewhere. The inventiveness that takes 
flight in cities is worth the cost of the trash, Smith concludes. 

The urban drawbacks of crime and disease get minimal 
mention. And Smith’s arguments seem incomplete without a 
comparison of cities to hunter-gatherer societies, the venues 
for most of human evolution. But she plausibly concludes 
that people will continue to flock to cities, warts and all. 
— Bruce Bower 

nearly century-old treatment had been all but forgotten in the 
United States, in large part because of the invention of antibi-
otics, but was being used in parts of the former Soviet Union.

Doctors needed the right phage, one capable of parasitizing 
the bacteria infecting Patterson. So Strathdee asked a team of 
scientists to drop everything and check their phage collections 
while also hunting for environmental samples for a virus that 
could be turned into an experimental treatment. Within three 
weeks, two sets of researchers found phages that were a match. 
Patterson was treated successfully, and the first phage therapy 
center in the United States opened last year at UC San Diego.

Strathdee, who did most of the book’s writing, provides 
clear explanations of the science and weaves historical 
vignettes, such as the early days of research on penicillin, 
throughout her personal narrative.

The book is a real page-turner, though a few things may 
give readers pause. The first is the mention of Strathdee’s 
psychic, who appears a few times throughout the book and is 
later joined by a holistic healer. Then there are “interludes” 
written by Patterson. Over time, it becomes clear that these 
snippets are a peek into Patterson’s hallucinations, but the 
book would have been stronger if those passages had been 
clearly introduced, or left out altogether. 

The interludes, and Strathdee’s reliance on some uncon-
ventional supports, are distracting, but they don’t take away 
from the book’s strong foundation in science and skillful 
story telling. — Allie Wilkinson
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Congratulations to this year’s 
Regeneron Science Talent Search top winners!

Teen scientists win more than $1.8 million at the Regeneron Science Talent Search 2019

Regeneron and Society for Science & the Public announced March 12 the top winners of the 

Regeneron Science Talent Search 2019, the oldest and most prestigious science and math competition 

for high school seniors in the United States. The Regeneron Science Talent Search focuses on identifying, 

inspiring and engaging the nation’s most promising young scientists, who are developing solutions that could 

solve society’s most urgent challenges.

Ana Humphrey, 18, of Alexandria, Va., won the top award 

of $250,000 for her mathematical model to determine the 

possible locations of exoplanets — planets outside our solar 

system — that may have been missed by NASA’s Kepler 

space telescope. 

Second place honors and $175,000 went to Samuel 

Weissman, 17, of Rosemont, Pa., for his project analyzing 

the genetic makeup of HIV in two patients on long-term 

antiretroviral therapy to understand why they continued to 

have treatment-resistant “reservoirs” of HIV-infected cells.

Third place honors and $150,000 went to Adam Ardeishar, 

17, of Alexandria, Va., for his project combining a classic 

math problem called the “coupon collector problem” with 

extreme value theory. 

Fourth Place: Madeleine Yang of Beverly Hills, Mich., 
received a $100,000 award.

Fifth Place: Carolyn Beaumont of McLean, Va., received a 
$90,000 award.

Sixth Place: Samuel Ferguson of West Windsor, N.J., 
received an $80,000 award.

Seventh Place: Brent Perlman of Armonk, N.Y., received a 
$70,000 award.

Eighth Place: Rachel Seevers of Lexington, Ky., received a 
$60,000 award.

Ninth Place: Vincent Huang of Plano, Texas, received a 
$50,000 award.

Tenth Place: Eshika Saxena of Bellevue, Wash., received a 
$40,000 award.
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Life after shingles
In “Shingles’ sneak attack” (SN: 3/2/19, 
p. 22), Aimee Cunningham described the 
experience of Nora Fox, a woman whose 
bout with shingles nearly 15 years ago 
left her with a painful condition called 
postherpetic neuralgia. Fox hadn’t found 
any reliable treatments, Cunningham 
reported.
Fox praised Science News for our por-
trayal of shingles-related pain. “The 
cover is excellent and looks just like I 
felt,” she wrote.

As the story went to press, Fox had 
a surgery during which doctors placed 
electrodes under the skin near sites of 
pain. A device lets Fox control when 
stimulation is delivered to those areas. 
But the treatment, called peripheral 
nerve stimulation, may not work for all 
patients with postherpetic neuralgia. 
There are reports in scientifi c journals 
of individual patients experiencing 
relief from their neuropathic pain after 
the procedure, Cunningham says.

Fox’s husband, Denver C. Fox, sent 
Science News an update on her pain 
since the procedure: “There [has] been 
a signifi cant change to the unbear-
able pain my wife has endured EVERY 
afternoon and evening for 14 years, 
despite trying every possible treat-
ment the MDs knew of.” Shortly after 
the procedure, “her pain is greatly and 
markedly diminished.”

Stone Age throwback
Tests with replicas of a 300,000-year-old 
wooden spear suggest that Neandertals 
could have hunted from a distance, Bruce 
Bower reported in “Athletes hurl ancient 
spears for science” (SN: 3/2/19, p. 14).
Reader Brenda Gray suggested that 
Neandertals’ spears could have been 
used for fi ghting instead of hunting. 

The ancient spear found in Germany, 
on which the spear replicas were based, 
came from sediment that also contained 
stone tools and thousands of animal 
bones displaying marks made by stone 
tools, Bower says. “Such evidence 
indicates that the spears were used as 
hunting weapons. Neandertals could 
have used wooden spears in different 

ways, but there is no evidence that I 
know of for N eandertals using spears in 
warfare,” he says.

Young and restless
Earth’s inner core began hardening some-
time after 565 million years ago, Carolyn 
Gramling reported in “Earth’s inner core 
is relatively young” (SN: 3/2/19, p. 13). 
The core may have solidifi ed just in time 
to strengthen the planet’s magnetic fi eld, 
saving it from collapse.
Reader John Bunch thought that the 
timing of the inner core’s solidifi cation 
“lines up nicely” with the Cambrian 
explosion, when life rapidly diversi-
fi ed about 542 million years ago. “It 
leads me to wonder if there may be 
some cause and effect or some other 
r elationship between the two that’s 
going on here.”

That extremely low-intensity 
m agnetic fi eld actually roughly lines up 
with the Avalon explosion, an earlier 
proliferation of new life forms called 
the Ediacaran biota, between about 
575 million and 542 million years ago, 
Gramling says. It’s an intriguing coin-
cidence that researchers noted. 

Earth’s magnetic fi eld helps protect 
the planet from radiation. So a weak 
magnetic fi eld might somehow be linked 
with the Avalon explosion. One idea 
is that increased radiation reaching 
Earth’s surface hundreds of millions of 
years ago might have increased organ-
isms’ mutation rates, Gramling says. 
But there just isn’t any evidence to sup-
port a causal link at the moment.

Join the conversation
E-MAIL editors@sciencenews.org

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

Connect with us

SOCIAL MEDIA

Did you hear that?
A new laser technique can send 
audible messages directly to a 
listener’s ear, Emily Conover
reported in “Lasers dispatch audio 
messages” (SN: 3/2/19, p. 12). 
Reddit user UniversalQuasar
joked about how humans’ 
technological aspirations might 
play out: “2019: I bet in the future, 
we’ll have human colonization in 
space. 2050: Apple LaserPods.”
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SCIENCE VISUALIZED

Whites have been hit the hardest in 
the fentanyl-related drug overdose 
epidemic in the United States. But 
data released March 21 by the Centers 
for Disease Control and Prevention 
show that blacks and Hispanics are 
increasingly afflicted.

Non-Hispanic whites experience the 
majority of deaths involving fentanyl, a 
synthetic opioid. But death rates among 
blacks and Hispanics rose faster from 
2011 to 2016 (top row, left). The death 
rate rose 140.6 percent each year, on 
average, for blacks and 118.3 percent for 
Hispanics. For whites, it rose 61 percent 
each year, on average. 

Men also now face higher risks. 
From 2011 to 2013, men and women 
died at similar rates. But by 2016, the 
death rate among men was 8.6 per 
100,000 people, nearly three times the 
rate for women (second row). Overall, 
in 2011 and 2012, the number of U.S. 
fentanyl-related deaths hovered just 
above 1,600. A sharp increase began in 
2013, reaching 18,335 deaths in 2016. 

There were regional differences, too. 
Overdose death rates rose most sharply 
along the East Coast, including in New 
England and the Middle Atlantic, and 
in the Great Lakes region (graphs 
below). — Cori Vanchieri

Who’s dying from  
fentanyl overdoses?
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FALL CREEK FALLS STATE PARK
Fall Creek Falls State Park, Tennessee’s second-largest and most visited 
state park, sits atop the Cumberland Plateau off TN 30 between Pikeville 
and Spencer. The park includes 26,000 acres of the Cane Creek water-
shed, with many steep and narrow gorges. Cane Creek drains the west-
ern Cumberland Plateau between its headwaters on Little Mountain, near 
Sequatchie Valley, to its confl uence with the Caney Fork River on the 
eastern Highland Rim. 

To access Fall Creek Falls State Park from Pikeville, take TN 30 west for 
15 miles toward Spencer. Ordovician-age Stones River Group underlies 
the road for about 0.5 mile west of the turnoff. The Mississippian-age Pen-
nington Formation forms the hills north of the highway and west of the 
turnoff for TN 402, at the base of the plateau. Sandstone, siltstone, shale, 
and coal belonging to the Pennsylvanian-age Gizzard Group crop out 
along the road as it climbs the hill. Near the top, thick-bedded sandstones 
of the Sewanee Conglomerate form cliffs. The unit, which is well exposed 
at Shoemate Gap, dips 45 degrees westward along the western limb of the 
Sequatchie Valley anticline. The steep dip fl attens very quickly so that strata 
nearly lie fl at on top of the Cumberland Plateau.

Pennsylvanian-age shale and sandstone of the Vandever Formation of 
the Crab Orchard Mountains Group underlie the highway between Shoe-
mate Gap and Fall Creek Falls State Park. Rockcastle Conglomerate forms 
higher areas, while Newton Sandstone underlies major drainages. In many 
larger drainages, including at the bottom of Cane Creek Gorge west of the 
park, erosion has cut down to Mississippian-age limestone. Where this is 
the case, streams disappear into caves that developed in the soluble lime-
stone along stream bottoms. Many of these streams reemerge along the 
western base of the plateau as springs.

Cane Creek Gorge, with its many tributaries, waterfalls, rapids, and 
grottoes, is the focus of the park. Cane Creek gradually incised the Cum-
berland Plateau, beginning about 200 million years ago, through headward 
erosion. The stream moved farther upstream over time as it naturally eroded 
in the direction opposite its fl ow. Headward erosion lengthens and widens 
a stream valley to include more drainage area, as the stream captures neigh-
boring watersheds. Cane Creek erodes the shales and soluble carbonates 
that underlie the plateau’s resistant caprock. This erosion undermines the 
caprock, which then breaks and falls off.

Fall Creek, a Cane Creek tributary, falls 256 feet over the resistant 
Sewanee Conglomerate and Warren Point Sandstone at Fall Creek Falls. 
Falling water excavates the amphitheater at the contact between the War-
ren Point Sandstone and the underlying shales of the Raccoon Mountain 
Formation. Rocks surrounding the falls are highly susceptible to physical 
weathering processes. Water vapor easily penetrates the porous rocks, and 
they then expand and contract with the temperature changes, particularly 
during winter freeze-thaw cycles. This expansion and contraction widens 
joints in the rocks over time, and eventually rocks break off. This physical 
process is also part of the stream’s headward erosion. Look for the large 
blocks that litter the bottom of the gorge, evidence of headward erosion 
in progress; the amphitheater itself will migrate upstream over time. The 
Base of the Falls Trail provides a close look at the Sewanee Conglomerate 
and Warren Point Sandstone, as well as a view of the falls from the bottom. 
There is also an overlook of the falls not far from the parking area.

Three of the six large waterfalls 
at Fall Creek Falls State Park 

are plunge-type waterfalls. They 
spill over a cliff of resistant rock 
into a plunge pool surrounded 

by an amphitheater carved
from more easily 

eroded shales. 
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Fall Creek Falls, the centerpiece of Fall Creek Falls State Park, is the highest plunge-type 
waterfall east of the Rocky Mountains at 256 feet high. Fall Creek Falls (left) and Coon Creek 
Falls (right) cascade over Pennsylvanian-age Sewanee Conglomerate and Warren Point Sand-
stone. The amphitheater at the base of the falls occurs at the contact with shales of the underlying 
Raccoon Mountain Formation. (35.665830N, 85.355830W) —Chuck Sutherland photo
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