" MARCH 27, 2017
VOL. 73 NO. 10
ISSN 1041-1410

’ 4 *w
".'

e wt Sl current;s‘aence

High-rise
safety expert
Jamison Walsh
on the spire

of One World
Trade Center—
more than 104
stories above
New York City




COVER: © JIMMY CHIN

MARCH 27, 2017 VOL.73, NO. 10

SCIE

FEATURES

SKY-HIGH
SCIENCE Engineers
tackle physics to create the
world’s tallest skyscrapers.

WHAT'S IN A
NAME? Find out how
scientists chose names for
the four newest elements.

ALIEN LAND? A
place in Africa could be
home to extreme life.

GAME-
DESIGNING DUO
Noah Rosenfield and
Danny Rivera create
games for mobile devices.

THE SECRET
LIVES OF PLANTS
They network, battle bugs,
and care for their families.

SHIFTING
SURFACE

SCIENCE- WORLD MARCH 27, 2017
VOL. 73, NO. 10 Editorial Director: Patricia Janes
Senior Editor: Jennifer Barone Associate Editor:
Jacob Batchelor Contributing Editor: Andrew Klein
Editorial C Cody Crane ion Editor:
Matt Friedman Online Editor: Catherine Wilshusen
Senior Art Director: Sarah Irick Photo Editor: Els
Rijper Production Editor: Allan Molho Senior Copy
Editors: Ingrid Accardi, Suzanne Bilyeu Copy Editor:
Troy Reynolds Digital Imager: Vanessa Irena Media
Editor: Marie Morreale Executive VP, Scholastic: Hugh
Roome Creative Director: Judith Christ-Lafond Design
Director: Felix Batcup Executive Director of Production
and O { Barbara Schwartz E: ive Editorial
Director, Copy Desk: Craig Moskowitz President,
Chief Exec. Officer, and Chairman of the Board o
ic Inc.: Richard Robil ©2017 i
Inc. SCHOLASTIC and ScienceWorld and associated
logos are trademarks and/or registered trademarks of
Scholastic Inc. All Rights Reserved, Materials in this issue
may not be reproduced in whole or in part in any form
or format without special permission from the publisher.
POSTAL INFORMATION: SC/ENCE WORLD (ISSN
1041-1410; in Canada, 2-c no. 55948) is published 12
times annually; biweekly: September, October, March;
monthly: November, December, January, February, April,
May; by Scholastic Inc., 2931 East McCarty St.,, P.O.
Box 3710, Jefferson City, MO 65102-8710. Periodical
postage paid at Jefferson City, MO 65102 and at
additional mailing offices. POSTMASTERS: Send
notice of address changes to SC/ENCE WORLD,
2931 East McCarty St., P.O. Box 3710, Jefferson City,
MO 65102-3710.

TO ORDER SC/IENCE WORLD,
CALL 1-800-SCHOLASTIC.

2 MARCH 27, 2017




of that ivory ends up in China ; inounced that it will end
its ivory trade by the end of 20! 1e move will help

‘wildlife advocate
But, she adds, ot

lllegal ivory can sell

for $500 per

pound. The graph

at right shows the

percentage of illegal

ivory shipped to

various countries

from 2006 to 2015. Malaysia:
Which two countries 12%
- accounted for slightly

more than half of the {

“ivory market? Thailand:
8.5%

BARCROFT

Vietham: United Arab
8.5% Emirates: 10%

SOURCE: UN OFFICE ON DRUGS AND CRIME WORLD WILDLIFE SEIZURES DATABASE
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CHEMISTRY: MATERIALS

Produce
Protector

No one wants brown bananas or
moldy strawberries. A new edible
coating, called Edipeel, promises
to boost the shelf life of fruits and
veggies. It can keep produce fresh two ;
to five times longer than usual.

Edipeel, created by Apeel

Sciences in California, is made from
leaves, stems, and peels left over
after produce has been picked or -
processed. Compounds extracted,
or removed, from these leftovers are
blended into a liquid and sprayed onto produce. It forms
an invisible, tasteless barrier that helps keep water in and
oxygen out. That helps prevent wilting, browning, and the
growth of mold and bacteria on fruit and vegetables, says
materials scientist James Rogers, Apeel's founder.

The company hopes that Edipeel will dramatically reduce
food waste. Currently, 45 percent of produce harvested
worldwide goes bad before it even reaches the supermarket.

—Hailee Romain

[EARTH SCIENCE: CLIMATE

Science on the

This Earth Day, April 22, scientists and their
supporters are expected to take to the streets
of Washington, D.C., as part of the March for
Science. It aims to celebrate science while urging
government leaders to base decisions on scientific
evidence and to support research.

Many marchers are dismayed that President
Trump has expressed skepticism about scientific
issues such as climate change. Climate scientists
overwhelmingly agree that this change in global
climate patterns is driven by human activity, such
as the burning of fuels that release heat-trapping
greenhouse gases into the atmosphere.

Not all scientists think that a march is a good R ,

SPEAKING OUT: The March for Scienci
will be held in Washington, D.C., and
100 other cities around the U.S.

idea. Some believe that science should be kept

separate from politics. —Jennifer Barone
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SEAROH STATION AND INSET); JIM MCMAHON MAPMAN ® (MAP)

FTOCK PHOTO (MARCH); BRITISH ANTARCGTIC SURVEY (I

z This winter, scientists / 7711
g completed a mission to save / CRACK'NG UP
é a remote research station in | I Brunt Ice Shelf ’
2 Antarctica. A giant crack was ice lies just a few miles
g : from the Halley VI Research
= th y
z S écross © Brun't lCPf Station’s old site. Another crack
z Shelf, a thick slab of floating ice. crack recently opened in
The 43 kilometer (27 mile)- the ice nearby. The station .
; was moved to a safer Hallev VI
long fissure threatened to cut off {60 ionid miles away . ngwesyite
the Halley VI Research Station. " Halley Vi P
Scientists were afraid a huge old S|te._,_—-'
chunk of ice would calve, or : o

break off, and float away with the

RS); APEEL SCIENCES (¢

lab and its researchers. Luckily,

MATHEW SCOTT/THE NEW YORK TIMES/REDUX (JAMES ROGE!

ANTARCTICA

Halley VI's eight modules
stand on legs fitted with skis.
Researchers shut down the
station and towed the lab to a

safer spot. . o [Area of map
Elsewhere in Antarctica, a  IPYS ANTARCTICA
large crack has been spreading ; ’ : ' . S
across the Larsen C lce Shelf. . SOUTHERN .. - ' —_
 OCEAN 0 10 M

Geophysicists studying the site
expect a massive iceberg to

break off soon. —Hailee Romain I / /
SOURCE: BRITISH ANTARCTIC SURVEY
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SCIENCE NEWS

NEW PUTTY
Coleman (left)
shows off the
graphene-
enhanced putty.

L SILLY PUTTY
The original toy can
bounce like a solid
or flow like a liquid.

Scientists have found a new use for an old toy.
They've mixed graphene, a form of carbon (C) that

GRAPHENE

can conduct electricity, with Silly Putty—a stretchy, ~ Graphene consists of a single
g . ~ layer of carbon atoms arranged

moldable substance. The result: an extremely sensi- ~in a honeycomb pattern. It's

tive material that can measure a person’s pulse. ~ transparent, 200 times as

7 strong as steel, and efficient at
‘conducting heat and electricity.

The enhanced putty is slightly stiffer than regular
Silly Putty, says Jonathan Coleman, a physicist at
Trinity College in Dublin, Ireland, and lead scientist
on the project. But the most important difference
is visible when Coleman’s team connects the
\ graphene-putty mixture to a battery. Pressing on
the substance the slightest bit measurably changes
the amount of electricity flowing through it. When
placed on the skin, the material can detect a
person’s heartbeat.

Coleman says the putty could eventually be used
in medical devices to measure people's pulse and
blood pressure. “Continuously monitoring blood
pressure isn't an easy thing to do,” he says. “This
‘ may be a simple and cheap way." —Kathryn Free

; 6 MARCH 27, 2017
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Two-Faced Cat!

Meet Yana. She might look like she's had a dye job. But genetics is
responsible for this cuddly kitty's unusual looks.

DNA, the molecule that carries genetic information, is packed into
structures called chromosomes within an animal's cells. Mammals inherit
one set from each parent. Chromosomes determine an animal’s gender.
Males have one X chromosome and one Y, while females have two X’s.

One of the genes that influences a cat’s fur color is on the X
chromosome. Because females have two X chromosomes, they can
have two different genes coding for fur color. But cells need only one
X chromosome, so they inactivate, or turn off, the other one, says Leslie
Lyons, an expert in cat genetics at the University of Missouri.

Yana's patchwork pattern most likely comes from different X chromo-
somes being switched off in different parts of her body. “This happens
in people too,” says Lyons. But usually it's not visible. Cats like Yana can

show off this genetic phenomenon in living color. —Kathryn Free

~In cats, one of the "~
genes for coat’”~
color is on the ~ %
X chromosome. =~~~
Females may have -
patchy coloration =~~~
depending on which 7~
X chromosome ~~
is inactivated in =~
~_different parts of
their bodies.” =

TERIEPIET IO TN E Y AT IGO0 T DAY, RRUATVIOUREO TN S OIS, REAHMVMRIEPSHUT NERSTUATKISUM (1RASH); ANDREW DUNN (PRINCIPIA), FALKENSTEINFOTO/ALAMY STOCK PHOTO (ISAAC NEWTON): HYPERMANIA2/123RE

30 trillion

Estimated weight in tons of all the

human-made objects(on Earth (including
buildings, vehicles, manufactured items,
and garbage), according to a new study
by geologists in England.

LELLUV L EE OO R L P

L HITH 5
~$3.7 millionh”
Price of a first-edition printing of Isaac
! Newton's Principia at a recent auction. The
book, published in 1687, describes his

famous three laws of motion.

' PULELET LU PHEEER LR LR R U U TR | L

38,000 %

Weight in pounds of

marbles spilled when a

cargo truck’s trailer split #
open.on an interstate highway @
in Indiana. The main ingredient :
! in glass marbles is silica (SiO,).

LR R R RN R R RN R AR AR RN RARN AR

5 00 Distance in miles that
4, biologist Sacha Dench
eparaglided from Russia to the U.K. to follow
the migration of endangered swans to

understand the threats the birds face.

PR U EL LR E L LR R D T EE L LT T

6 Number of bonds a carbon atom forms
: with other atoms in a newly synthe-
“sized molecule, called hexamethylbenzene.
Until now, scientists thought carbon could

make a maximum of four bonds.
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@ ENGINEERING: Civil & Mechanical Engineering # PHYSICS: Forces & Motion

11 over the world, people are racing to
construct taller and taller buildings.
Many of today’s skyscrapers are
considered to be supertall—
structures that stand more than
300 meters (984 feet) high. Architects and
engineers have to take every last detail into
account to make sure their towering creations
don’t topple. Their buildings must withstand
everything from the downward force of
gravity to high-speed winds that can come
from just about any angle.
Unfortunately, even when architects try
to consider every possible force, things can
still go wrong. One example is the 279 m
(915 ft)-tall Citigroup Center, a New York

City skyscraper. A year after it was built,
an architecture student discovered that it
could collapse if a strong wind hit it from a
45-degree angle. She called the architect who
designed the building to alert him to the flaw.
The Citigroup Center had a system of
braces, or diagonal steel structures that provide
extra support to the building. But something
wasn't quite right. The braces were bolted
instead of welded together, making them
weaker than expected. To correct the error,
the building’s architect had workers weld them
together, and the building was saved.
Find out how three other supertall
skyscrapers were engineered to safely soar
to amazing heights.




disperse wind.

BURJ KHALIFA

The Burj Khalifa is cu.rrently the world’s tallest
building, at 828 m (2,717 ft). At 163 floors,
it’s almost twice as tall as One World Trade
Center in New York City—the
tallest building in the U.S.
(see World's Tallest ‘ ;
Buildings, p. 10). The R
building is located in 99«%23
Dubai in the United kAchA
Arab Emirates. : K,"TBED
The Burj Khalifa ; EMIRATES
contains a whopping
500,000 tons of steel and
concrete. The building’s huge mass, combined
with the downward pull of gravity, puts incredible
amounts of stress on the lower parts of the
structure. To support this vertical load, architects
situated the Burj Khalifa on a massive founda-
tion. They also gave the base of the building a
winged design. Arranged in a big Y formation,
three wings connect to a central core. These
wings buttress, or support, the core as it rises.
“As you go up, each wing is stepped back in
a deliberate way,” says Jon Galsworthy, head of
the wind engineering group at RWDI, a company
based in Canada that worked on the Burj
Khalifa. The design reduces the weight of the
building at its center and helps disperse
powerful winds of up to 100 kilometers
(62 miles) per hour.

The Burj Khalifa's i

M Y-shaped base provides

L optimal support. [l

—
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The tallest residential building in the Western Hemisphere
towers 96 floors above Central Park in New York City. lts slender,
pencil-like form reaches 426 m (1,398 ft) above city streets. Inside

are some of the most luxurious—and

expensive—apartments ever built.
HOLD

There's a $95 million penthouse at STEADY
the top of 432 Park, but that's not the real Two 650-ton
tuned-mass

marvel of the building. It's the engineering
that makes it all possible. “432 Park was a

dampers han
from the 84tt
floor to preve
the building
from swaying
too much.

particular challenge because its slender-
ness made it vulnerable to wind,” says Jon
Galsworthy, whose engineering firm worked on this building as
well as the Burj Khalifa in Dubai. “But the designers wanted it that
way, so we had to develop a solution.”

Supertall buildings are meant to sway slightly in the wind, which
keeps the buildings from snapping under stress. But too much
swaying—more than a foot or so in heavy winds—can cause people
inside the building to .experience motion sickness.
g, . One solution was to place blow-through

AMERICE. e floors every dozen stories up the building.
95 These floors are left empty and open
to the elements so that wind can pass
through. That reduces the wind load—
the fofce caused by wind pushing on the
bukilding—and the resulting sway.
; A second fix was to install two massive
650-ton tuned 'masé dampers near the top of
432 Park. These devices reduce the size of vibrations, such as
those caused by wind, on a structure. They have a large weight
that hangs from cables and gently swings back and forth likea
giant pendulum. They,’fe‘designed to move in the opposite dired— -
tion of the bu'ildihg"’s‘swa){’ to lessen he overall movement. U

. EMPTY
. SPACE
Blow-through
floors allow
wind to pass
hrough freely,
reducing

'N‘ew York City &

PACIFIC
E4

| o Esee it Im‘l‘,h‘ﬂ‘
| O O i S

Supertall buildings are 600} ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N
| o

changing the shape of 5

city skylines around the 78) BO0 |l P @ e N ]
world. How much taller . i ‘
is the tallest building & 400[-

in the world compared i

with the tallest building T 300(-

in the U.S.?
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SHANGHAI TOWER

The Shanghai Tower in Shanghai, China, is the second-
tallest building in the world, standing 632 m (2,073 ft) tall. The
128-floor building’s twist is its most distinctive feature.

While designers chose to include a twist, it was up to engi-
neers to determine what angle the twist should be in order
to best withstand strong winds. Engineers
tested various designs by placing
models of the building inside a wind
tunnel. Air blew over and around
the models, allowing engineers to
measure the buildings’ wind loads.
The winning design experienced
24 percent less wind load than the
others. Because the building would
experiéhce less force from wind, its

structure didn’t need to be as strong as other désigns The
builders were able to use 25 percent Iess steel saving an
estimated $58 million.

JIM MCMAHON/MAPMANI

SKY GARDEN

A double layer of
glass provides
insulation and
space for atriums
containing gardens.

Dunne, a professor of archltectu ¢
Brooklyn Ne York.

CORE
QUESTION

' TEST FOR;‘

SUC_CESS Describe one
Engineers test

ll several models gl : : 7 ngiEeing
B in a wind tunnel " o . : challenge the
before choosing #&~ - c : architects and
a final design. . R - . * engineers had
- e to overcome
when designing
the buildings.
What solution
did they arrive
at for each?
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LUTETIUM (Lu)

WHAT’S IN A _

- NAME:

B Biatite Four new elements have joined the periodic table.
Discover the five rules used to name them.

ESENTIAL icture this: You're a physicist who 113, 115, 117, and 118 (see The 5 Rules of |
Wh a’? :rEes:cl:;:t has found a brand-new element. Naming, far right). Here’s what it took for
common things Now you get to decide what to scientists to find, confirm, and name them.
.. elements are call it. Maybe you'd name it after a
=) named after? Why mythological creature, something SMASHING SCIENCE

‘m“ght that be?  ji1ce unicornium. Or how about a state? The periodic table contains 118 known
Texasium has a nice ring to it. What about elements. Of those elements, 94 are found
naming it after yourself? : naturally on Earth. But the other 24 can only

It turns out that any of those names " be made in a lab.

would be fine, according to the rules of the Making a new element isn’t easy. Scientists
International Union of Pure and Applied  do it by smashing positively charged
Chemistry (IUPAC). This group over- particles, called protons, into an atom’s {
sees changes to the periodic table. nucleus, or center, at extremely high speeds.
It recently announced the names If enough protons stick to the atom’s nucleus,

. of four newly discovered elements: they can create an element that has never

of physicist and
chemist Marie Curie

NEPTUNIUM (Np)
Named after the

planet Neptune




2

ILL'!%STR_ATION BY SEAN MCCABE

G 77

N

NAMnnann

LALLM IIT I L

SN
v
-
m

RULES OF
NAMING

An element can be

named after a place,

a scientist, a mineral,

a property of the
element, or a reference
to mythology. Here's
how four new elements
got their names.

THORIUM (Th) [
Thor is the Norse

\\\\\\\\\\\_\\\\\\\\\\\\\\\\\\

UNICORNIUM
Could an element one
day be named

been seen before. These new elements last discovered. Element 113’s name, nihonium

only from fractions of a second to minutes (Nh), comes from Nihon, a Japanese word
before they break down, though. for Japan. Element 115, or moscovium (Moc),
It can take years for IUPAC to approve is named for Moscow, Russia. Element 117,
anew element. That’s because other tennessine (Ts), is named after Tennessee.
researchers need time to confirm the results The fourth element, 118 or oganesson (Og),
of the experiment that created it. In the is named after Yuri Oganessian, a Russian
meantime, the element gets a temporary nuclear physicist who helped discover it.
Latin name based on its atomic number— Even though the names are up to the
the number of protons in an atom’s nucleus. discoverers, IUPAC was flooded with ~  // -===========---- i
Element 113, for example, was called suggestions from the
ununtrium, Latin for one, one, three. public, says Lynn Soby, 9
the organization’s CORE
NAME GAME executive director. “It QUESTION
TUPAC says scientists must name new was great to see SO many = --eoo-eoeoeeoee
elements after one of five things: a place, people around the world Eaxkp;:igc:’vll;ﬁ:
a scientist, a mineral, a property of the getting excited about for newly
element, or a reference to mythology. chemistry,” she says. & discovered
Three of the new elements are ~Stephanie Warren ~ ©lements to
get named.

named after the places where they were Drimmer

@ NIHONIUM (Nh)
Element was first

f created in Japan, or -
= Nihn in Japanese [

One of its discoverers
was Yuri:Oganessian,

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\é <

NN

2272
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Volcanic gases
make Danakil's




ESSENTIAL QUESTION: How might studying organ-
isms living in extreme environments on Earth help
scientists look for life on other planets?

region in East Africa looks more like
the surface of an alien planet than a
landscape you'd expect to find on
Earth. Scientists are drawn to its
unusual features because they
want to learn under what conditions life might
exist beyond our planet.
Felipe Gémez is
a microbiologist

- EUROPE

leaves behind !

colorful layers of 329 al; thie (.Jentr}o (_ie ngfggsion P
‘volcanic minerals i o5 Astrobiologia in sErge.
Madrid, Spain. APRICA B
He has been to ETHloISJ\'
this otherworldly ATLANTIC ‘
OCEAN

area of East Africa

to study its extremo-
philes—microbes that
live in some of the harshest places on Earth.
Many scientists think alien life would likely
resemble these tiny organisms.

“When you arrive at the area, it’s like
being on Mars—there’s nothing around,” says
Gomez. “But as you approach, you climb to
the top of a hill and look down into a basin to
see colorful mineral formations and pools of
water—it’s really amazing.”

This strange place is called the Danakil
Depression, and it’s found in the desert

of Dallol, Ethiopia. What Gémez hopes to
discover there could help scientists identify
extreme environments throughout the
universe where life could survive.

DANGER ZONE

Danakil is one of the most unforgiving

places on Earth. During the day, for example,

. temperatures soar to 53°C (127°F).

Emerald-green pools dot the area.

They might look beautiful, but

- they're filled with water so acidic

" it would start to eat away at the

skin of your toe if you were to

dip it in too long. The acidic

ponds are caused by volcanic
i yéllow gaé that ; , *  activity in the region. Danakil

- smells like rotten eggs & lies in an area where a tectonic

‘d)rFi)f(t)sO'uS? ;;oemglz:r\:?ﬂl’g ' e / plate—a large, slow-moving rock

burn a person's airways . slab that makes up Earth’s crust,
nd lungs if inhaled. = = Continued on the next page —>
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or outer layer—is being
pulled apart. That allows
hot rock and gases from
deep underground to rise
toward the surface (see
Cracking Up, below).

“When water mixes
with volcanic gases, the
ponds become acidic,”
says Richard Wunderman,
a former volcanologist
at the Smithsonian
Institution in Washington,
D.C. He says that pond
water trickles into cracks
in the ground, mixing with
sulfur dioxide bubbling
up from below. This
creates sulfuric acid that
causes a dramatic decline
in the water’s pH—a measure of how acidic a
substance is. The lower the pH of a substance,
the more acidic it is.

“These are not exactly ideal conditions for
life,” says Gomez. He explains that the pH for all
living processes is in the neutral range, a pH of
6 to 7.5. Danakil’'s ponds reach extremely acidic
pH levels of 0 to 2, he says. That’s about the -
same level of acidity as vinegar.

Not only is the water acidic, it’s also boiling
hot. When water seeps deep underground, it
makes contact with magma, or liquid rock

i

A—fhan walks on:salt-
deposits:to avoid steppi
in Da’nakilf; acidic water.

beneath Earth’s surface. The superheated

‘water then gushes back into the ponds through

cracks called hydrothermal vents. This heats
the ponds to about 40°C (104°F). They're like
steamy, toxic hot tubs.

You’d think nothing could survive such harsh
conditions, but Gémez says Danakil’s unique
geology makes it the perfect place to hunt
for extremophiles. “Its heat, acidic pools, and
tectonic activity mean there are several physical
and chemical parameters that can be studied,”
he says. “These conditions are completely

7444/ 2\

CRACKI

The Danakil Depression is part of a larger area in northeastern Ethiopia known as the Afar
region. There, the African and Arabian tectonic plates (slowly moving slabs of rock that make up
Earth's crust, or surface) are grinding together (see map, right). This is causing changes to the

NG UP

African plate's landscape (see diagram, below).

African

plate r\'l/ft pl
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African !

ate lava
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boundary
= Rift zone
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FIROGRAV

AND NOAA-OE. (SEAFLOOR VENTS), JOE MASTROIANNU‘I\;A%IONAL SCIENCE FOUNDATION (LAKE vFRY)(ELL); EUROPEAN SOUTHERN OBSERVATORY (ATACAMA DESERT)

different from the conditions
that human beings live in,
but they might be optimal for
some extremophiles.”

EXTREME
ADAPTATIONS
Although this region has
long interested scientists,
Gémez and his team were
“among the first to research
life here. Danakil has
remained largely unstudied
because of conflicts in the
area. “We had to be escorted
by soldiers with machine
guns wherever we went,”
Gomez explains. But he says
the danger was worth the
risk. He was able to study a
special place found nowhere else on Earth.

GoOmez and his team took samples from the
pools, hydrothermal vents, and mineral deposits
around the Danakil region. Samples from the
hot acidic pools contained extremophiles.

Each has evolved specialized structures within
its cell membrane—the protective layer that
surrounds a cell. These structures act as pumps
to constantly remove acidic substances from
the cells so the microbes can maintain a neutral
pH within. The microbes’ acid pumps are more
powerful and numerous than those of microor-
ganisms that live in environments with a lower
acidity, says Gémez.

He also found that Danakil’s extremophiles
produce more of a specific family of proteins—
large biological molecules that carry out essen-
tial roles within organisms—than the average
microbe. This family of proteins protects cells
against damage when they're exposed to high
temperatures or radiation—high-energy waves
or particles—from the sun or outer space.

Gomez says that understanding these adapta-
tions could tell scientists more about how life is
possible on other planets. In these far-off places,
acidity, heat, and radiation levels could exceed
those on Earth.

OUT OF THIS WORLD

Scientists call places on Earth that mimic
the extreme environments of other planets
extraterrestrial analogs. “Just in the past 10

T T R Y

years, we've come to find that there are more
and more potentially habitable environments in
our solar system,” says Linda Billings. She is a
consultant to NASA’s Astrobiology Institute, an
organization that studies places in the universe
that could be home to alien life. Billings explains
that scientists are searching all over Earth for
unique new analogs to expand the boundaries
of where we believe life can exist (see Extreme
FEarth, below). :
Billings says the discoveries in Danakil could
help NASA identify planets with similar features
that could be home to extraterrestrial life. “Some
of the things we look for on other planets are
plate tectonics and hydrothermal systems, like
we see in places like Ethiopia,” she explains.
“The more we learn about the conditions in
which life on Earth can survive, the more we
learn about which extraterrestrial environments
are worth exploring.” %

—Andrew Klein

Lake Fryxell,
Antarctica

Atacaa ert :
Chile R

)
CORE
QUESTION

Mineral-rich fluid gushes from
hydrothermal vents and chimneys on
the seafloor. Microbes that live around
these landforms use the minerals to
make food. This might be similar to
how the microbes in Danakil's hot
pools make food to survive.

Thick mats of microbes live in near-
freezing underground lakes in the
Arctic and Antarctica. They survive by
releasing gases that warm the water.
NASA's Linda Billings says alien life
could live in similar conditions in places
like Europa—one of Jupiter's moons.

Microbes live in one of the driest
places on Earth: the desert of
Atacama, Chile, where it rains only
once every other decade. Microbes
called endoliths hide inside pores

in rocks, where just enough water
collects so the organisms can survive.

SCHOLASTIC.COM/SCIENCEWORLD 17
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Noah Rosenfield and Danny Rivera create
adventure-filled video games for mobile devices

Oh no! Captain Quill has lost his hat. To get it back, the pirate hedgehog must How did you come up
travel between the decks of different ships. But as the boats rock on the water, with the idea for Tilt?
crates and other objects keep sliding in his way. Quill is the hero of a video Noah Rosenfield:
game called Til¢: Quill’'s Quandary. In the game, Quill gets around by curling In many video games,
up into a ball and rolling around. Players must tilt their mobile devices to move players share the point of

obstacles and guide the hedgehog through different challenges.

Noah Rosenfield and Danny Rivera designed the game. By
day, Noah and Danny make games and videos for Science
World and other Scholastic magazines. But in their spare
time, they design mobile games like Tilt for
smartphones and tablets.

Noah and Danny had different roles creating the
game. Noah is a programmer, which means that he
writes code—the instructions that tell a computer
what to do. Websites, computer programs, and apps
like T%l¢ all run on code. Danny is an illustrator. He

7 drew Captain Quill and the make-believe world Quill
- inhabits. Science World spoke with the team to find
out what it’s like to design video games.

view of a character in a

virtual world. But | wanted

to make something that
felt like a digital version
of a physical puzzle—like
a game where you roll a
marble through a maze
to reach a goal. What
| was thinking of
didn't exist yet, but
| really wanted to
play it. That's why
| decided to
program the

game myself.
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What steps did you take
to create the game?
Noah: Danny and | worked
on Tilt for three years. It
took two years to come up
with the idea and to learn
more about game design.
During the final year, Danny
worked on the game's
illustrations and animations.

Danny Rivera: After

Noah worked out the
programming, he and

| met for about six hours

a week over six months

to brainstorm and work

on sketches. We decided
that Quill should be a
hedgehog, because this
animal naturally rolls up
like a ball. | made hundreds
of rough sketches. Then

| used a computer program
to draw the final images.

How does tilting your
mobile device make
Quill move?

Noah: Most mobile
devices, like smartphones

and tablets, contain an
instrument called an
accelerometer. It detects
the device's orientation in
space. For Tilt, | wrote code
that communicates with a
device's accelerometer. So
when a user tilts his or her
device, the code tells Quill
to roll in that direction.
| also wanted the
gravity in'the game
to act like it
would in‘the
real world.
Gravity is a
force that
pulls objects
toward the

is about three-quarters the
force of gravity on Earth.

Do you have any advice
for aspiring game
designers?

Danny: | would recommend
that students take computer

PROGRAMMER
" Noah working

on code for

center of Earth.
The software is
programmed so
that when the phone
is tipped all the way
to one side, the pull
toward that side is
equal to the full force

of gravity felt on Earth.
When it's tipped
halfway, for instance,
the pull toward that side

the game

classes, including those that

focus on digital illustration.

Noah: Playing video games
is a great source of inspira-
tion. Anytime you're playing
one but wish the game did
something different, take
notes. Think about how you
would improve it or make

it more fun. Then go and
make it yourself! 3%
—Jeanette Ferrara

ILLUSTRATOR:
Danny drawing
illustrations for

the game




are justa |

'\ bunchof ¢
. wallflowers?

Think again:
They network,
communicate,
" andeven |

care for their

' families. ~

B ESSENTIAL QUESTION:
M How do plants interact
§ with each other and

their environments?

2
k2
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et’s face it: At first glance,

plants don’t seem to lead very

interesting lives. How much

can a brainless organism

that’s stuck in one place really
do? Quite a lot, it turns out. Research
shows that plants detect and respond
to changes in the world around them.
They maintain busy social lives, sharing
resources and important news with
others through complex networks.
And they have highly developed senses
much like our own.

“Plants can track almost everything

happening in their environment,”
says Heidi Appel, an ecologist at the
University of Toledo in Ohio. “This
involves all the same basic senses we
have—seeing, hearing, touch, taste, and
smell—plus some others.” Here’s what
Appel and other scientists have discov-
ered about the secret lives of plants.

SENSITIVE BEINGS

Appel first became interested in
whether plants could hear while talking
with her colleague Rex Cocroft, who
studies insect communication. He
complained that the noisy chomping of
a caterpillar was drowning out other
bug sounds he wanted to record. “It
was an ‘Aha!” moment for us,” she says.
They wondered if plants could also
hear and respond to the chewing.

To find out, the scientists recorded
vibrations of a caterpillar eating leaves
and played the recording back to some

plants but not others. Plants exposed
to the munching sound produced more
chemical defenses, substances that
taste bad to bugs. Many plants use
these chemicals to avoid being eaten.
Other sounds, such as wind blowing,
had no effect. “Plants respond selec-
tively to sounds that are important to
them,” says Appel. They ignore sounds
that don’t pose a threat.

Plants are able to sense other
things besides sound. “They
don’t have noses or tongues,
but they're very tuned in to
chemicals in their environ-
ment,” says Rick Karban, an
ecologist at the University of
California, Davis. “And they
don’t have eyes, but they're
very sensitive to light.” Plant
tissues contain photoreceptors.
These molecules allow them to
tell how bright the light is and
which direction it’'s coming from.

PREPARE FOR ATTACK!
We may not think of plants as chatty,
but they communicate in a complex
language of chemicals. Karban studies
what happens when hungry insects
injure sagebrush plants. “When a plant
is attacked, it emits chemical cues into
the air,” he says. “Its neighbors detect
those cues and increase their defenses.”
Plants can prepare for an onslaught
of bugs with not only chemical
Continued on p. 22 —>
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defenses but physical ones as well. Their tissue
becomes tougher, making it harder to chew. And
they can grow stiff hairs that thwart insects.
Some plants can even tell what kind of insect
is eating them based on chemicals in the bugs’
saliva. Depending on the attacker, plants release
different alarm signals and adjust their defenses.

THE WOOD WIDE WEB

Trees may seem like the most solitary and
unchanging plants of all. But they busily interact
with their environment and their neighbors.

Scientists in Austria and Finland recently
used lasers to map the position of tree branches
(see Tired Trees?, below). At night, branches
drooped, as if the trees were sleeping. At
sunrise, the branches perked up again as trees
angled their leaves to catch sunlight.

Some of trees’ most interesting behavior
happens underground. In the soil, tree roots
partner with fungi called mycorrhizae (my-koh-
RYE-zee). The fungi provide nutrients, like
nitrogen (N) and phosphorus (P), to trees in
exchange for chemicals containing carbon (C).

Strands of fungi form a dense network
beneath the forest floor, which researchers have

New research
shows that trees
have a day and
night cycle, just
like animals.

BLACK BRANCHE
During the day, a tree
raises its branches
and turns its leaves
toward the sun.

-sense to use terms like memory and intelligence

TREE TALK:
Suzanne Simard
studies chemical
communication
among trees.

& a

nicknamed the
Wood Wide Web.
It provides a
physical connec-
tion linking trees
and other plants
to one another.
“It’s a highway

for all kinds of
chemicals,” says
Suzanne Simard,
an ecologist at the
University of British
Columbia in Canada.

Trees can use the
network to share nutrients
or water with neighbors in need.
Species whose roots extend deep into
the ground, like Douglas firs, collect water for
shallow-rooted companions during droughts.

In exchange, the firs may receive nutrients or
compounds that protect against disease.

The biggest, oldest trees have the most
network connections. Simard calls them
“mother trees.” They help youngsters grow,
and they take special care of their families.
Networked trees can chemically identify rela-
tives, such as siblings or offspring. They send
those seedlings extra food, nutrients, and water.
If a tree in distress signals for help, nutrients or
defensive chemicals arrive within hours.

“We've barely scratched the surface of the
language of trees,” says Simard. “Their conversa-
tions and exchanges are so complex.”

PLANT SMARTS?

Some researchers even think plants may
be intelligent, in a way. “They’re collecting
information about their environment and using
it to make decisions that benefit them,” says
Karban. “If that process counts as intelligence,

there’s more and more evidence that plants are @
exhibiting it.” CORE
 Some studies even suggest that plants QUESTION
t may have a kind of memory of past events— Howdo """"""
such as bug attacks or cold snaps—that helps trees benefit
prepare them for future challenges. Plant from being
scientists are still debating whether it makes linked to an
underground

network? Cite
two examples
from the text.

for organisms without a brain. But there’s
one thing they agree on, says Appel: “Don’t
underestimate plants!” % —Jennifer Barone



ook out below! This photo
seems to show a bee peeing.
But the stream shooting from
the bee’s backside isn’t pee.
It’s excess nectar—a sugary liquid

‘collected from flowers as food.

Nectar is the primary source of
energy for bees. Worker bees—all
of which are female—gather
the sweet fluid from flowers. At
each stop, a bee unfurls its long,
tube-like tongue. This organ, called
a proboscis, works like a straw,
allowing the bee to suck up nectar
to bring back to its hive.

When a worker bee drinks
nectar, the liquid fills an organ in
the insect’s abdomen, called the
honey stomach. But having a tummy
that’s too full can weigh a bee down,
making it harder for it to fly.

To lighten its load, the bee expels
some of the liquid from its anus.
(Bees excrete semi-solid waste'in
the form of uric acid, which exits
through the same opening.) The
bee pictured “is probably reducing
her body weight to help with lift
and flight,” says Cory Sheffield, a
biologist at the Royal Saskatchewan

@ GROSS OUT!

Museum in Regina, Canada. With
less nectar left inside the bee’s belly,
the tiny insect was likely able to
carry its remaining haul straight
back to its hive to make into honey,
explains Sheffield.

Though this behavior is not
uncommon, catching it on camera
certainly is. The act was caught by
amateur photographer Mark Parrott
in his garden in Grimsby, England.
“He was set up to capture a fast-
action shot at the right place and the
right time,” says Sheffield.

—Spenser Mestel
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SHIFTING SURFACE

In “Alien Land?” (p. 14), you learned that slowly moving tectonic plates cause volcanic
activity. These giant slabs of rock fit together like a jigsaw puzzle, forming Earth’s
surface. Find out how tectonic movements cause volcanic activity around the world.

4 YELLOWSTONE NATIONAL

PARK, UNITED STATES BARDARBUNGA
A rift—or crack—in the North VOLCANO, ICELAND
 American plate caused a giant The North American
underground volcano to form and Eurasian plates
beneath Yellowstone about are sliding away from
600,000 years ago. It heats each other, causing
_ water, creating the park’s hot volcanic activity like &
springs and geysers—which are eruptions of Iceland's
erupting fountains of hot water. Bardarbunga volcano.
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TAAL VOLCANO, MOUNT VESUVIUS, ITALY
PHILIPPINES In 79 A.D., a major eruption
The Philippine plate is of this volcano buried the
subducting—sliding under— ancient Roman city of
the Eurasian plate, creating Pompeii. Vesuvius last
one of the world's most erupted in 1944—and could
volcanically active regions. again in the near future. The
The area’s Taal volcano African plate slipping
“has erupted 33 times in beneath the Eurasian plate
recorded history. causes the volcanic activity.

@ANALYZE IT Which of the four examples on this page is most similar to the volcanic activity
at the Danakil Depression in Ethiopia? Explain why the location you chose is similar to Danakil.

<ruar TEAM1:60
i\ * Teavz:20

ot | TEST YOUR - CHECK US OUT ONLINE
- SCIENCE SMARTS n ScholasticTeachers

. Play our science trivia game online! Just .

| click this button in the digital edition

- and select whether you'd like questions

- from this issue only or from our archive.

@ScholasticTeach

ScienceWorld@scholastic.com

2 - L SMITH COLLECTION/GADO/GETTY IMAGES (yzu.owsmuzy BERNARD MERIC/AFP/GETP( IMAGES (BARDARBUNGA); TED SPIEGEL/
24 MARCH 27, 2017 . moNAl GEDGRAF'H!CIGETI’Y IMAGES (TAAL), BILDAGENTUR-ONLINE/UIG ViA GETTY IMAGES (VESUVIUS); JIM MCMAHON/MAPMANS(MAP)




