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Lily Pads,
or Boats?

Many of these water plants measure six-and-a-half feet
across. Are they really lily pads? They look more like boats!
The large lily pads have a scientific name: Victoria cruziana. They burst into bloom on the River Salado in Paraguay
this winter. What a surprise! No one had seen the jumbo
flower floaters in the river since 2006. Back then, people
dredged (dug out) the bottom of the river. It seemed the lily
pads had disappeared for good after that.

You can find the country of Paraguay near the middle of
South America. Larger countries such as Brazil, Argentina,
and Bolivia crowd around the little, peanut-shaped nation.
Tourists love to visit the bigger countries. But what about
Paraguay? The lily pads may help draw visitors. The flowers
bloom for just 48 hours at a time. On the first day, onlookers
see white petals. On day two, the show gets more spectacular when a pink-purple core opens.
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RAPTORS

Snowy owls are
raptors—birds of prey.
Find some raptors in
the puzzle.
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Across
4 Bird mentioned in Job 28:7
9 A tiny bit of
cake or bread
13 Short for Saint
15 Husband of Bathsheba (2 Samuel 11:3)
16 Obadiah 1:4. This
bird soars.
17 A jet fighter that
hovers is named after
this bird.
20 Los Angeles initials
21 Bird home. “Like a
bird that strays from
its __ is a man who
strays from his home.”
(Proverbs 27:8)
22 Which bird takes
flight in Job 39:26?
24 Whoooooo knows
the name of this raptor?
Art: R. Bishop, Answer on page 5
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26 Yes in Spanish
28 Not out
29 Roman numerals
stand for 4
30 It is __ cats and dogs.
33 Another name for
ocean
35 Small mammals like
mice or lemmings. Prey
for raptors.
37 Do you play “disk
golf”?
39 Some think Extra
Sensory Perception (sixth
sense) is real.
41 Name for a boy
42 Raptors see
incredibly well with
these.
43 This raptor is a
scavenger mentioned in
Matthew 24:28.

Down
1 Frozen H20
2 Small carpet
3 Fire leftovers
4 Animal coat
5 Dry climate
6 Not the truth
7 Meat-eating animal
8 Short for Ohio
10 Itchy red patch on
your skin
11 Major League
12 Sharp and hooked;
used for ripping into
meat
14 Toe claws
18 Uncooked (the way
raptors like their meat)
19 A plane with
propellers that tilt up so
it flies like a helicopter is
named after
this bird.

23 In Exodus 19:4, God
reminds the Israelites
that He carried them
on these.
25 Opposite of most
26 Formal way to
address a man
27 Despite its name, this
raptor does not fly at the
end of a string.
31 Use instead of “a”
before words that start
with a vowel sound
32 A creative thought
34 A long, slimy,
snakelike fish
36 Opposite of don’t
38 West Virginia
40 Skunk makes
you say . . .
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Dead men tell no tales. But
did a bookworm sail aboard
Blackbeard’s ship?
Researchers have found
a very strange artifact
from Blackbeard’s ship, the
Queen Anne’s Revenge:
small shreds of paper. Paper
spent 300 years underwater
without dissolving? That’s

Blackbeard: Bookworm?

Blackbeard was known more for
fighting than reading.

crazy! This is crazier: Researchers could still read
the writing on them! The writing comes from a book
from the 1700s about sea voyages.
Did the book belong to a pirate? Or did some
terrified captive own it? No one knows. We do
know that some pirates could read. But researchers found the papers stuffed inside a chamber for
a cannon. It’s possible someone just tore the book
up and used it for wadding to be
stuffed behind a cannonball!

More shorts
online every da

kids.wng.or

Welcome to the Club
Ready to meet the newest dog breeds in the
United States? You might have to practice their
names first! Here’s the first breed: Nederlandse
kooikerhondje. That’s pronounced NAY-dehr-lahnseh KOY-kehr-hahnd-jeh. Kooikerhondjes are
small and brown and white. The busy dogs come
from Holland. One breeder compares them to
toddlers who never grow up.
The other breed is called grand
basset griffon Vendeen. That’s
pronounced grahnd bah-SAY
grihf-FAHN vahn-DAY-ahn.
Thankfully, this

breed has
a nickname:
“GBGV.”
GBGVs come
from Europe
and move
fast. They
have good
endurance and cheerful natures.
The American Kennel Club is the
nation’s oldest purebred dog registry.
It recognizes 192 breeds. To qualify,
a breed must have 300 dogs spread
around at least 20 states.
Welcome to the club!
Left: Nederlandse
kooikerhondje
Top: grand basset
griffon Vendeen
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Where’s the Water?

Jesus once walked
on water on the Sea of
Galilee. But where has
the water gone now?
Very little rain has
fallen in Israel for more
than four years. The
Sea of Galilee, where
Jesus also multiplied
food, measures lower
than it has in 100
years. The Jordan River,
More shorts
where the
nline every day!
people
of Israel
crossed
into the Promised Land, doesn’t
look much like a river in some
places. Instead, it looks like a
trickle!
People travel from all over
the world to these famous bodies

Along the Dead Sea
shore, people enjoy spring
water pools, although
the pools are shrinking.

of water. Some come
for baptisms. Others
come for beach parties. Everyone gets a surprise:
a little water where they expect a lot! Israelis
need the Sea of Galilee for drinking water. Will
the country recover? One good year of rain could
help put it back on track.

kids.wng.org

Let
it
out!

Tempted to hold in a sneeze? Don’t do it!
A man in Leicester, England, turned up in
the emergency room. He had a hard time swallowing. He felt a popping in his swollen neck.
Eventually, the patient lost his voice and spent a
week in the hospital eating through a tube—all
because he pinched his nose shut and closed
his mouth when he needed to sneeze! Doctors
say the patient’s case is rare. His blocked sneeze
made air bubbles seep into his chest. That can
cause infection—or even a collapsing lung.
God designed sneezes to get viruses and
bacteria out of our bodies. And sneezes move at
about 150 miles per hour! Don’t stifle this powerful cleaning process. Just let it rip—into a tissue,
of course.

SCIENCE SOUP, p6-9, Paleontologist 1) c, 2) d, 3) b, 4) b, 5) Answers will vary but may include: We still
don’t know everything about dinosaurs and other ancient creatures. Our ideas are still changing based on
new discoveries. | TIME MACHINE, p10-13, Peru Ruins 1) c, 2) b, 3) a, 4) a. | CITIZEN SHIP, p14-17,
School to Table 1) c, 2) d 3) b, 4) c, 5) Answers will vary, but may include: Animals provide fertilizer for
plants, plants provide food for animals, and bees pollinate plants. | TAKE APART SMART, p18-21, Clock
1) b, 2) a, 3) b, 4) b. | CRITTER FILE, p22-25, Snowy Owls 1) d, 2) d, 3) d, 4) b, 5) Answers will vary, but
may include: God’s creation is not unchanging and no change happens outside His plan. | JET BALLOON,
p26-29, Volcano1) a, 2) b, 3) a, 4) a.
AP Photos
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When
Ashley
Leger’s
phone
buzzes,
she pulls
on her neon
vest, hard hat,
and goggles.
She climbs deep
down into a huge construction site under a road in Los
Angeles, California. Ms. Leger
isn’t a construction worker.
She’s a paleontologist—a scientist who studies fossils.
Ms. Leger gets on her hands
and knees. She gently brushes
dirt from a spot pointed out by a
member of her team. Her heart
starts to beat fast. Is she about to
dig up something important?
Many paleontologists dig
into the ground in open plains
or deserts. But Ms. Leger works
in the middle of a city. Did
you know that paleontologists
often work for the city of Los
Angeles? They have for a long
time. Subway
diggers
burrow
deep

kids.wng.org/science-soup
4WK18_06-09_SS.indd 6

into the ground
to make modern
tunnels for speeding
trains. But they never know
when they’ll run into ancient
history. When they ﬁnd an
underground artifact that’s big
enough to need digging out,
they call a paleontologist like
Ms. Leger. Workers started
expanding the subway on the
west side of Los Angeles in
2014. Since then, they’ve found
part of a rabbit jaw, a mastodon
tooth, a camel leg, bison vertebrae, and a tooth and ankle bone
from a horse.
Ms. Leger thinks about
those discoveries as she bends
down and begins to dig. She’s
approaching something a lot
bigger than a jaw or even a leg.
It looks like an elephant skull.
It takes 15 hours to dig out
the skull. The skull weighs
a few hundred pounds. It’s
as big as an easy chair! Soon
something becomes clear: This
skull didn’t belong to an elephant. Two tusks poke out of
it! It belonged to the elephant’s
ancient relative—a mammoth.
Ms. Leger stands up and
dusts herself off. She’s had
more than a good day’s work.
She has made the ﬁnd of
a lifetime!

Above: Subway diggers make room for
the Metro Purple Line extension beneath
Los Angeles. Below: Ashley Leger joins
the construction crew to examine a
find. Right: Back in the lab, Ms. Leger
records her mammoth discovery.

AP Photos
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Would you enjoy looking for dinosaur or
mammoth bones? For paleontologists, the whole
world is like a big sandbox where puzzle pieces
(fossils) are buried. They want to put the puzzle
together to get facts about creatures of the past.
But before paleontologists can put the puzzle
pieces together, they have to ﬁnd them. They
hike up and down hills. They stare at
the ground, hoping they’ll catch
a glimpse of a fossil poking
out. (They also use modern
tech to help them ﬁnd fossils—but nothing does
the job quite as well as a
good, old-fashioned set
of eyeballs.) When they
ﬁnd a fossil, it’s time to
start digging it out of the
rock. First, the big tools
come out: shovels and
Careful brushwork
picks. Arriving closer to
unearths this mastodon
the bone, paleontologists use
skeleton in Transylvania.
rock picks—two-headed hammers with a ﬂat side and a chisel
side. Next, they use a medium knife,
then a smaller knife. As they work, they clean
with a paintbrush to keep rock away from bone.
By now they have serious kinks in their necks!
Has the time ﬁnally come to haul the treasure out
of the “sandbox”? Not yet. Paleontologists have to
take one more very important step. They must use
words, photos, and videos to record everything
about their discovery. Where did they ﬁnd their
fossil? Did they discover other bones nearby?
These may belong to the same creature or the
predator that killed it. The paleontologists must
also look for pollen or plant samples. These may
help them guess the age of their fossil.
Fossil digging is a lot of work. But it’s also
the smallest part of paleontology. The researchers move their ﬁnds—very, very carefully. The
puzzle is just beginning. Now they will spend
long months in the lab studying the artifacts.
Next, they will tell the world what they have
found—through the difﬁcult tasks of writing and
publishing. Some paleontologists also spend time
teaching students or museum-goers about historical ﬁnds. And some work raising money so they
can go back to the fun part: dirty work!
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Imagine you
lived centuries
ago—around the
fourth century
B.C. You uncover some bones
while digging in your backyard.
Eventually, you’ve unearthed
a whole stegosaurus skeleton!

Quiz
1. Why do paleontologists work in the
subway?
■ a) They dig subway
tunnels.
■ b) They build
subway cars.
■ c) They dig up
ancient artifacts.
■ d) They try to stop
subways from running.
8

2. What tool does a
paleontologist use?
■ a) camera
■ b) shovel
■ c) rock pick
■ d) all of the above
3. Until scientists
learned more, they
thought the oviraptor
was __.
■ a) a plant-eater
■ b) an egg thief
■ c) a scavenger
■ d) a flying dinosaur

WORLDkids • March/April 2018
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(Of course, you don’t know it
belonged to a stegosaurus. Back
then, you couldn’t check out
a dinosaur encyclopedia from
the library. Dinosaurs were still
quite mysterious!)
The entire skeleton measures
around 30 feet long and 14 feet
4. Who may have
thought dinosaur
bones belonged to
dragons?
■ a) modern people
■ b) ancient people
■ c) modern paleo
artists
■ d) the discoverer of
Iguanodon
5. Why do people
need humility to study
fossils?
Answers page 5

AP Photos, R. Bishop

Rick Hunter picks rock from raptor bones at Thanksgiving Point in Lehi, Utah. Paleontologists must be patient and persistent. This nine-ton chunk of rock could hold
fossils from six different animals. It may take as long as 10 years to fully excavate.

high. One by one, you
find the sharp spikes that
lined the creature’s back.
What have you discovered?
Could it be . . . an ancient, firebreathing monster—a dragon?
It’s possible that ancient people
thought so. You can see why!
Ancient people weren’t the
only ones who have been wrong
about fossils. More recently,
people have put bone puzzles
together all wrong. In the 1800s,
they goofed on the Iguanodon
dino. They stuck a strange bone
onto its nose like a spike. Really,
that “spike” was Iguanadon’s
thumb! Dino-studiers have been
wrong about other things too.
They once thought dino tails
dragged on the ground. Now they
think the beasts held their tails up
straight. Once, they believed all
dinosaurs had scales. Now they
think some had feathers.
Even today, our ideas about
dinosaurs have a lot to do with
the way artists draw and paint
them. These artists can’t copy
“paleo art” from living models. All they have is a pile of
bones and some scientists’ ideas
to work from! What is missing from their drawings? Did
dinosaurs have pouches, skin
flaps, or quills we have never
imagined? People once thought
dinos were dragons. Will others
someday think our current ideas
about dinosaurs are just as silly?
To learn about ancient fossils,
we need humility and patience.
New finds must shape our
understanding of what we’ve
already learned. Centuries have
passed. But we still don’t know
everything. In many ways, dinosaurs and other ancient creatures
are still mysteries.

2/5/18 9:56 PM

Brachiosaurus

Triceratops

Paleontologists have a lot of good work
to be proud of. They also have some
reasons to be humble. Even experts make
mistakes. Here are some whoppers.
Experts say Brachiosaurus probably lived on land. But in the
early 1900s, people thought it spent most of its time underwater with its head sticking up like a giant snorkel. Now scientists
know water pressure would have suffocated the animal.

Styracosaurus

Scientists decided they may have goofed. What they
thought were two different kinds of dinosaurs turned out to
be one kind—Triceratops. It’s just that fossils look different
at different stages of growth.

Dino bones were found near a nest. Scientists figured the creature was stealing eggs.
They called it Oviraptor. Later discoveries
showed the dinosaur was probably protecting its own nest. Too late. The dinosaur is
stuck with a name that means “egg thief.”

Stegosaurus

Oviraptor

Spikes, claws, plates, horns, and
beaks are sure signs of a
ferocious, fighting predator,
right? Not always. It turns out
that Styracosaurus wasn’t a
killer after all. It was a vegetarian. It used its beak to cut plants.

In paintings, dinos walk hunched
over. They drag their tails. Now we
know the Stegosaurus walked
upright with its tail high. And
those big plates on its back? They
weren’t for protection. They were
probably more like big radiators to
help control body temperature.

In 1879, scientists combined a
skeleton found in one location
with a skull found nearby. They
assumed they belonged to the
same dinosaur. They called it
Brontosaurus. Today we know
better. The Brontosaurus exists
only in storybooks and cartoons!

Was T. Rex a scavenger or a
predator? A name that means
“tyrant reptile king” screams
“predator!”. But many argued
“scavenger” until a T. Rex
tooth was found lodged in a
Hadrosaurus bone. Researchers think Hadrosaurus
survived a fight bite.

Brontosaurus

Tyrannosaurus Rex

Deinonychus

AP Photos, R. Bishop

People used to think dinosaurs had little in common
with animals we know today. They were wrong.
Deinonychus was a fast runner. Parts of its body
worked like the body of a panther. And its bone
structure was like that of modern birds.
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High-rise apartment buildings
surround a site
of the ruins of an
ancient civilization
in Lima, Peru.

G

ianina Rojas steps outside
her house in the city of
Lima, Peru. She sees two golf
courses, three slums . . . and a
crumbling Inca pyramid.
Wait—a pyramid? Most of us
would be shocked to see a pyramid from our front door! But
Ms. Rojas is used to it. “Lima is
full of places like this,” she says.
The Inca people were natives
of South America. Their empire
ended almost 500 years ago
when the Spanish took over.
But even after all this time,
you can see about
46,000 historical sites from
before the
Spanish

arrived. Around 400 of the sites
are in Lima. No other city in
South America has that many
haucas. (Huaca is a Native
American word for “sacred
place.”) As a kid, Ms. Rojas
hunted for Inca treasure. She
stowed away pieces of ancient
ceramic pots, fabric, and even
human bones!
All those ruins may make
for a great treasure hunt. But
they also make it hard to ﬁnd
homes. The population in Peru
keeps growing. People search
for places to live. They struggle
to locate huaca-free spots. They
build roads, schools, stadiums,
and neighborhoods—right
beside historic sites. They dig
tunnels under an adobe palace
at a 900-year-old cemetery.

Highway trafﬁc barrels through.
Archaeologists worry. After all
this building, how many historical sites will be left in Lima?
Protecting historical artifacts
takes a lot of money. And
it must be balanced with
meeting the needs of the
people today. The Peruvian government currently spends enough to
safeguard just one percent of its many historic
sites. Hundreds of ruins
are abandoned. People
dump trash in them.
Some archaeologists and
ofﬁcials want to make
a change. They want
Peruvian people to take
care of this history—
before it disappears.

kids.wng.org/time-machine
4WK18_10-13_TM.indd 10
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In Peru, kids
play soccer on
playgrounds . . .

. . . and sometimes
right in the middle
of ancient ruins!

Today, Lima is a bustling,
smoggy city. Its population is a
mixture of people whose ancestors were local or came from
Europe, Africa, or Asia. Many
follow the Catholic
religion Spanish
conquerors
brought to
the area so
long ago.
But let’s
rewind.
What
would
it have
been like
to live in
Peru 600
years ago?
Picture this . . .
Nobles and
Peasants. Inca nobles
wear brightly-colored clothes
decorated with feathers. The
emperor—the Sapa Inca—never
wears the same outﬁt twice. As
soon as he takes his clothes off
for the day, someone sets them
on ﬁre! The Sapa Inca’s word
is law. People believe he has
the authority of a god. Nobles
keep the Sapa Inca company
and inspect his lands. Besides
that, they do very little work.
Peasants, on the other hand,
wear rough clothes. They live in
rectangular, windowless houses
made of adobe, stone, or reeds.
They are hardworking farmers
and spend very little time at
home. For food, they cook corn
and chili pepper stew on stoves
made from stone and mud. Peasants eat mostly vegetables. But
once in a while, they add some
meat to their diet: llamas, ducks,
guinea pigs, and dogs.

Conquered peoples. Many
Incan commoners once belonged
to other civilizations. Now they
work for the Incan state. And
they almost never get a break.
Instead of paying
taxes, they build
roads, haul
stone blocks,
An actor
and serve in
dressed as an
the miliInca emperor
tary. But
performs
joining
for tourists
in Peru.
a huge
empire
has
advantages
too. Their
farms ﬂourish because of
good Inca irrigation
systems. They can
now easily trade because of the
Incas’ excellent roads.
Mummies. Incas believe in
many made-up gods. Pyramids
are used as “houses” for these
gods, and as burial places for
Inca kings. The Incas mummify
each Sapa Inca. They take out
his organs, embalm him, and
freeze-dry him. (When the
Spanish arrive in present-day
Peru in 1533, they ﬁnd an old
woman fanning ﬂies off a pair
of mummies. She is treating
them as if they are still alive!)
The Incas believe each mummiﬁed king should keep his
wealth, not pass it on to the next
emperor. So each new emperor
conquers his own new lands.
He piles up his own treasure.
Because of this, the empire
continues to grow.
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Like many countries, Peru has a
problem protecting its ancient sites.
Historic ruins are often found right
in the middle of big, modern cities.
That’s not surprising. People decided to live there long ago for some
of the same reasons people have
lived there in modern times. Maybe
the site was near a lake or
Uru
river for fresh drinking
ba
mba
water and for irrigating
crops. Maybe it was near
the sea for fishing. Or perhaps it
was near a trade route or harbor. It’s

Riv

er

usually not hard to figure out. But
that’s not the case for Machu Picchu.
Experts aren't sure exactly why
this city was built high in the Andes
Mountains in 1450—or why it was
abandoned 100 years later. Was it
the home of an Incan emperor?
Was it wiped out by disease?
Today, Machu Picchu (Old Peak)
has hundreds of thousands of visitors.
But it was lost for most of its history.
The Spanish conquistadors never
found it, even though they were just
50 miles away. Eventually, the jungle
grew over the city. Only
some local people

Andes Mountains

Machu Picchu

Size: 14 acres
Workers to build: 2,000-3,000
Residents: 500-600
Altitude: 7,972 feet
Stone Steps: More than 3,000

Work area—Houses
where necessary
things were made

Intihuatana stone—A carved
stone that may have served
as a sort of clock or calendar
Main area for religious practices

Plaza—Public open area
Urban area
City gate

Channel—Runoff from
torrential rainfalls is
channeled out of the city.
Farming area—Outside wall is also a guard
house and cemetery.
12

Houses—Steep roofs
shed rainwater. Thick stone
absorbs heat, keeping home
warm well into the night.

City wall—490 yards long

Terraces—Stone walls
support strips of slope
cut level for farming.
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knew it had existed. It's no wonder.
Look at one of the roads leading
there (left). Visitors have to travel that
narrow, crazily-shaped road even
today! It wasn’t until 1911 that the
explorer Hiram
Bingham rediscovered Machu Picchu
and introduced it
to the world. Now
it is one of Peru’s
national treasures.

PERU

Machu
Picchu

Inca
Empire

City layout—Buildings seem
to be lined up with positions
of the Sun, Moon, and stars.

Fountains—Brooks above
are directed into the city. Water
is routed to several fountains.
Some may be for religious
rituals. Some are where people
fetch water for everyday use.

Walls—Built of
huge stone blocks
without mortar

How can archaeologists
in Lima save old Inca sites?
Jorge Arrunategui is the Deputy Minister of Heritage in Peru.
He has worked to make dozens
of museums and sites free to visit.
Will that help Peruvians enjoy their
heritage? Will it teach them to value
their history? Maybe. But many Peruvians just don’t care to see the sites. In fact,
they may not even notice them—in the same
way you don’t notice each tree on your street.
They have lived their whole lives next to them!
Of course, some people do value the haucas.
But even they have a hard time protecting them.
Ms. Rojas’s home stands next to a 2,100-year-old
group of buildings and pyramids. They were once
used for religious and burial ceremonies. The
Rojas family vowed to take care of the site. But
that promise is hard to keep. People come to steal
from the property. They have even used its walls
for gun target practice. With dangers like these,
are the ancient sites really worth ﬁghting for?
People are not done learning about the Incas—
or ancient South American people who came
even before them. God made people to be curious
about His world. He created us to study the story
He is writing with history. No wonder archaeologists want the historical sites undisturbed! Each
ruined ruin is a missed opportunity to learn about
God’s amazing work.
Great are the works of the Lord, studied by all
who delight in them. ― Psalm 111:2

S O U T H AM E R IC A

Ruins Quiz

iStock, R. Bishop

4WK18_10-13_TM.indd 13

Answers page 5

1. safeguard
■ a) purchase
■ b) sell
■ c) protect

3. abandoned
■ a) left
■ b) settled
■ c) purchased

2. bustling
■ a) polluted
■ b) busy
■ c) exploding

4. vowed
■ a) promised
■ b) refused
■ c) agreed
March/April 2018 • WORLDkids
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SCHOOL

to

TABLE
At this school, you’ll meet Carson, Jeff, Calvin,
Francis, and Double Stuffed. They’re not students
or teachers. They’re cows!
Well, technically they’re cattle. Cows are
female cattle and bulls are male cattle. Any cattle
farmer can tell you that—and a lot more. Cattle
farmers spend their days and nights working with
cows and bulls. They really know where their
food comes from! But does the average school
student know?
The ones at Maconaquah Middle School in
Bunker, Indiana, do. Their school isn’t just a
school. It’s a farm too. Cattle live on pastures
at and near the school. Every day, students head
out for chores. They give the animals food and
medicine. They clean pens. Chores don’t stop on
weekends or holidays—and neither do students.
Soon, the kids will reap the reward
of their work. Two of the cattle
will be turned into several hundred pounds of
beef—and served up
on cafeteria trays.
Kids in one
of the school’s
business classes

Kaelynn
Meyer visits
cattle on her
way to class.

worked on the plan to produce their own meat.
They certainly picked a pricey project! Where
would they get the money? They presented their
ideas to ofﬁcials. Local builders volunteered
to construct a barn at the school. Area farmers
donated the cattle. Students helped build a fence,
and the cows moved into their new home.
Students in the program spend some of their
time in the classroom. They study farming and
learn about what animals need to live well. But
they do most of their learning out in the ﬁeld.
When their cows get big
enough, they will sell
Brennan
Bailey mends a fence.
the meat back to
the school. They
will use the
money to buy
new cows.
One of their
cows will
have a baby
calf in June.
Then their
work—and
fun—will start
all over again.

kids.wng.org/citizen-ship
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Lessons from Backyard Beef
It’s a good thing local farmers and builders pitched in to help the middle
schoolers with their project. Without their generosity, the students would
have needed a big piggy bank. Cows, bulls, and barns cost thousands and
thousands of dollars. Add the cost of medicine, land, fencing, and feed
to that. Raising cows for cafeteria food is probably a lot more expensive
than buying beef from another source. But cattle-raising kids don’t just get
farm-fresh sloppy joes. They get a taste of what it means to be a farmer.
To a willing learner, cattle care can act like science class, math class, gym
class, and business class all in one. And don’t forget lessons in character.
Slow-moooving cattle give their caretakers a serious course in patience!

SCIENCE
BUSINESS
MATH
GYM

COW CARE 101
Cattle keepers learn to feed their animals lots of fresh grass in warm parts of the year and hay in
the winter. They know to provide cattle with salt blocks for licking so they get enough minerals.
They know that a cow or bull will need one or two gallons of water per day—for each 100
pounds of its weight. (That adds up, because the animals can weigh more
than 2,000 pounds each!)
Wo rk
Cattle farmers must also learn to manage time well. They
feed their cattle every day. A farmer with milk cows has to
milk too—probably twice a day. Farmers take the
time to make sure their cattle have pasture,
C a re
shelter from heat or cold, a room to be
milked in, and a quiet, private place
to give birth to calves. And if
there’s a hole in the fence, a cow
or bull will ﬁnd it. So farmers
become sharp-eyed and handy
with tools. If they milk cows
and pitch plenty of hay, they’ll
also get quite a daily workout!
Pa tie nce
Buying a cow means spending
a lot of money up front. But if the
cow grows well, the investment will
probably be rewarded. Eventually,
milk and meat can be sold. One
expensive cow could have one
calf a year for the next 15 years.
Instead of one cow, a farmer may
eventually own 15—plus all the
milk or meat they provide.

AP Photos
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Where does your steak come from? Some
people don’t mind their food being
raised far from their home. Others like
the idea of food raised close to home.
But some want to raise their food at
home. Are you one of those people?
It’s one thing to raise vegetables. It’s
another thing to raise meat! But it can be done!
It just takes some planning. Could your family raise chickens,
sheep, pigs, or a cow at home? Hmm. Let’s think it through:
Transportation—You can take home chicks in a cardboard box in the back seat, but for a weaned calf you will
need a pickup truck. And when it is time to deliver your
cow to the butcher, you’ll have to rent a cattle trailer.

Veterinarian—A chicken isn’t worth taking to the vet. But

what if your cow gets a gash from running through barbed
wire? You would be willing to pay the vet a couple hundred
dollars to stitch up an animal that’s worth a few thousand.
Food—Your animals can graze. But you’ll still need to supplement their diet with good quality feed. Ka-ching!
Keeping—They say good fences make good neighbors. That’s
especially true if you’re a neighbor who owns farm animals!
Keep in mind that good fences are not cheap. Have you
thought about shelter? Even if it is a simple three-sided shed
for a cow, a lean-to for sheep or pigs, or a plywood coop for
chickens, you’ll need to buy building supplies for your project. And that, in turn, reminds us of the subject of time . . .
Do you have the time? What is your time worth? Keep thinking!

Raising Food—Think it Through
price

time

one day old

11

$3

weeks

butcher

$3

meat

space

2

one chicken

pounds

800

square feet

What is the
price and age?
8 weeks

$125

6

months

$100

110
pounds

one pig

2,000

square feet

8 weeks

$175

8

months

6 months

$700

18

months

$70

$500

40

pounds

450
pounds

one sheep

8,000

square feet

How much will it
cost to butcher, cut
up, and pack the
meat?
How long will it
take to raise
your animal?

How much
meat can you
expect?

Everything But the Moo!
Explore It! www.kids.wng.org
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How much space
do you need to
raise an animal?
one cow

2 acres
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Another unique item has
already shown up on
cafeteria trays at Maconaquah Middle: tomatoes the students grew
themselves. The kids
don’t just raise cows.
They also grow gardens in
raised beds that they built. A
teacher installed a beehive too.
The kids are learning to harvest honey. In the
future, they plan to build a greenhouse so they can
grow even more food.
It sounds like the kids are getting the big
picture of farming. God designed a variety of seemingly unrelated species to
live and work together well in a
farm ecosystem. (Ecosystems are
communities of living things
like animals and plants and
nonliving things like water
and dirt.) A farmer is a student who is always learning. He or she studies the
complicated relationships
that make food happen.
Imagine starting your
own farm. You could
start very small—with a
few seeds. You plant your
seeds in cups on the windowsill in the winter. Soon
shoots poke up. By spring,
your healthy seedlings are
ready for the ground. But don’t
you want to put them into the
best ground possible—soil with the
nutrients plants need? A healthy heap
of nitrogen-rich animal manure would
help a lot! Of course, to have manure, you
need to have animals—say, a couple chickens,

sheep, or cows. To keep your animals safe from
predators, you might want to get a guard dog too.
And while you’re building your farm, you might
add some honeybees to pollinate your vegetables.
Some vegetable scraps you don’t use can go into
the compost—a stockpile of decaying material
that will help feed next year’s garden. Other
scraps can feed your chickens. Meanwhile, your
dinner plate is piling up with steak, eggs, and
salad, with honey-sweetened ice cream for dessert. Good thing. More species on a farm means
more time and elbow grease from you. After all
that work, you’re going
to be seriously
hungry!

Quiz

3. Just from looking at the
art on page 16, estimate
how many sheep you
might keep on two acres
of land.
■ a) 2
■ b) 10
■ c) 30
■ d) 100

More
than
Cows

1. What are cattle?
■ a) only male
■ b) only female
■ c) male and/or female
■ d) none of the above
Answers page 5
AP Photos, iStock
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2. What are students
at Maconaquah Middle
School learning?
■ a) where their food
comes from
■ b) how to feed cows and
give them medicine
■ c) how farming works
■ d) all of the above

A farm has
its own ecosystem. And that
system fits into the
ecosystem around it, too.

4. What is an ecosystem?
■ a) a community of only
living things
■ b) a community of only
nonliving things
■ c) a community of living
and nonliving things
■ d) the path food takes
from a farm to a market

5. God designed a variety of seemingly unrelated species to live and work together
well on farms. What are some examples of this?
March/April 2018 • WORLDkids

17

2/5/18 10:14 PM

Petr Skala
adjusts the
astronomical
clock in Prague,
Czech Republic.

Vanity

That was decades ago. Now
Mr. Skala is 71 years old. He has
become a clock master, and is
busy taking down part of another
clock—one much older than
he is. The Orloj astronomical
clock has stood in Prague, Czech
Republic, for 600 years. The
elderly clock needs repair. Mr.
Skala has

kids.wng.org/take-apart-smart
4WK18_18-21_TAS.indd 18

been chosen to do the difﬁcult
and important job.
The Orloj is much more than
a typical clock. It does tell time.
One hand measures Old Bohemian Time. In Old Bohemian
Time, the day begins and ends
at sunset. Another dial measures
German Time, in which the day
begins and ends at midnight.
The Orloj can also tell you the
phase of the moon, the number
of daylight hours, and what
time the North Star will rise.
An added clock face underneath
shows the calendar.
A crowd gathers at the foot
of the clock tower each time the
hour turns. Four ﬁgures beside
the clock move. They represent
what people thought of as dangers to the city of Prague at the
time the clock was built. One
ﬁgure clutches a bag of gold.
He stands for avarice.

Another admires himself in a
mirror. He represents vanity. A
skeleton ﬁgure represents death,
and a Turkish ﬁgure indicates the
invading Ottoman people. Above
the clock, two blue doors open.
Figures of six men ﬁle through
on each side. These represent the
12 apostles. The Orloj has put on
this show since 1410—with only
a few interruptions. Imagine all
the history it has seen!
How do you ﬁx the oldest
working clock in the world? If
you asked Mr. Skala, he would
probably say, “Very carefully.”
Mr. Skala has until August to ﬁnish. He will replace metal gears
added in previous renovations
with a wooden system more
like the original machinery. He
will restore the paint’s old color.
When he’s done, the clock will
have new parts. But it will look
and work like its old self again.

The ph

AP Photos, iStock

A boy named Petr Skala
slides a clock from the wall
in his family’s home. He
begins to take it apart. Petr
wants to understand a profound mystery: How is it
possible to measure time?
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Rooster crows after apostles have
rotated through the windows.

ue,
lic.

The apostles
The clock is in
Prague’s Old
Town Square.

Vanity

Avarice

The philosopher

Death

The archangel Michael

The astronomer

The Turk

The chronicler

The Orloj Reminds Us of

AP Photos, iStock

God’s Precise Universe
Picture an activity you love
to do. How quickly does the
time pass when you do that
thing? Probably like lightning!
Now imagine doing something
you hate. Time crawls by. Every
minute feels like it takes a year.
Our perception of time can
be way off. But in reality, every
second is the same length. Every
hour lasts just as long as the

hour before or after it. We can
count on the reliability of time.
God wrote it into the universe
that way. When God created
the world, He said, “Let there
be lights in the expanse of the
heavens to separate the day from
the night. And let them be for
signs and for seasons, and for
days and years.” (Genesis 1:14)
The Earth circles the Sun. The

moon circles the Earth. The
North Star seems to rise in the
sky. The seasons come and go.
Because of these trustworthy,
God-designed patterns, clock
masters can build works of
genius like the Orloj.
So teach us to number our days
that we may get a heart
of wisdom. ― Psalm 90:12
March/April 2018 • WORLDkids
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the amount of water remaining in the container. Really,
many other things can
work as clocks too. Anything that does something
over and over again at the
exact same speed can tell
you about passing time. Just
count the number of times the
action repeats.

Why isn’t it the same
time everywhere?

What is time?

Clock masters aren’t the only
people who ﬁnd time fascinating.
Advanced physicists and philosophers study it too—and even
they don’t understand how time
works! What is time, anyway?
People have spent lots of long
words trying to answer that question. They have also used simple
words like these: “Time is what
a clock measures,” or, “Time
is what keeps everything from
happening at once.” We can’t
see time. But the changing world
around us lets us know it exists.
So do ticking clocks.

But what is a clock?

12

20
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When you hop into bed for
the night, kids on the other side
of the world are hopping out.
Where they live, the Sun is just
rising. Their side of the Earth has
rotated to face the Sun. Is it the
same time where you live and
where they live? It’s not—even
Clepsydra—That fancy word
though you’re all living at
means “water clock.” Make one
the same moment in time.
with two plastic bottles, a coffee stir
Now that’s confusing!
straw or the plastic part of a piece of elecScientists helped
trical wire, a drill, hot glue, and a marker.
with the confusion
1) Cut two 2-inch pieces of coffee stir straw. For a
slower timer, find a thin piece of plastic-coated electrical
in the late 1800s
wire. Strip two 2-inch pieces of the plastic off the wire.
by creating
2) Hot-glue the bottle caps top-to-top. Drill
time zones.
two
holes through the caps. Use a drill that
They
is
just
the
size of your straw or wire. Glue the
divided
straws into the holes, one about an inch higher
Earth
than the other. Seal around the holes with glue.
3) Fill one bottle. Assemble the bottles as shown.
Offset the straws: Make one
higher than the other.
Cut two 2-inch pieces
of wire. Slide the
outer plastic layer off
the wires. Use these
parts as a tubes.

Glue

Glue

3
Glue

2
1

Use a stopwatch. Flip the bottles. How long does it
take to fill the lower bottle? Flip the bottles again.
This time, mark the lower bottle’s level as it fills.
You could decide to mark every 5 or 10 seconds, or
more, depending on how slowly it fills.

35
30
25
20
15
10
5

—
—
—
—
—
—
—

2/7/18 3:39 PM

Art: R. Bishop, AP Photos

That’s easy! Right? A clock is
a round thing with hands on its
face. It’s also the digital numbers
on a stove or phone. But before
digital numbers and clock faces
existed, a clock was a sundial. A
sundial is basically a pointer on a
plate. Sunlight causes the pointer’s shadow to fall on the plate at
a different spot each hour. (Imagine checking your sundial on a
cloudy day in ancient Egypt. Forget showing up on time for your
dentist appointment!) Ancient
people also used water clocks—
containers that water ﬂowed into
or out of at a steady rate. In a
water clock, time is measured by

into 24 zones. Each zone is 15
degrees of longitude wide. They
drew an imaginary line running
north and south across the face of
the Earth and called it the prime
meridian. In each time zone to
the west of the prime meridian,
the time is an hour earlier than
the one before. In each zone to
the east, the time is an hour later
than the one before. That way,
times match the way the Earth
and Sun have moved.

Grab your sunglasses! With a
paper plate, a ruler, two pencils,
and a few stones or nails, you
can make your own sundial. But
first—check outside. Is it a sunny
day? If so, you’re ready to go!
Lay the plate on a table with
the eating surface facing down.
Find the precise center and mark
it. Then stab through the mark with
your pencil, creating a small hole.
Draw a 12 at the top of your plate.
The 12 shouldn’t be at the very edge.
Write it on the round “face” of the
plate before it slopes down toward
the table. Use your ruler to create
a straight line between the 12 and
the hole in the center of the plate.
A few minutes before noon, go
outside. Take a watch or phone. Lay
the sundial on the ground in a bright

spot. Poke one of the pencils
through the hole in the
center of the plate. At exactly noon, line up the
shadow the pencil creates with the line you
drew on the plate.
This will require you
to slant the pencil
toward the 12. Tack
the plate down
with nails or weigh
it down with stones
so it won’t move.
Every hour exactly
on the hour while it is
light outside, check your
sundial. Write the time on
your sundial in the shadow the
pencil creates. In a couple days, you
will have a completed sundial.
Your sundial will work just
like sundials worked thousands
of years ago. That’s because God
created the Earth as part of a system He ordered perfectly. We can
trust that the Sun will rise every
day and set every evening.

12

Mark the plate as the hours pass.

God created the Solar System in
a way that allows us to read the time
of day on a sundial. But creation still
obeys the Creator. Isaiah 38:8 says,
“Behold, I will make the shadow
cast by the declining Sun on the
dial of Ahaz turn back ten steps.”

cal

Art: R. Bishop, AP Photos

—
—
—
—
—
—
—

Our water clock is simple. But some can be
complex, like this one with gears and a dial.

The marker on a sundial is called a
gnomon. But anything that casts a shadow
will work as a marker. Even a couple of
birds would—if they would stand still.

Clock Quiz
1. avarice
■ a) wealth
■ b) greed
■ c) pride
Answers page 5

4WK18_18-21_TAS.indd 21

2. rate
■ a) speed
■ b) cost
■ c) level

3. precise
■ a) different
■ b) exact
■ c) deep

4. perception
■ a) unawareness
■ b) awareness
■ c) ignorance

March/April 2018 • WORLDkids
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This snowy owl
was trapped at Boston’s Logan Airport
and moved to the
beach on Cape
Cod Bay (right).

That means
people get a rare
opportunity. They can
keep better track of
the birds. This winter,
researchers caught
many of the visiting
owls. They attached
tiny, lightweight GPS
systems to the birds. The
transmitters communicate
with GPS satellites overhead.
Once or twice a week, the information is sent to researchers in
text messages. The messages show
what the birds do minute by minute: Where do they go? How high
do they ﬂy? How fast?
When it comes to snowy owls,
researchers still have many mysteries
to solve. Snowy owls usually migrate
south. But not every bird migrates
every year, and they don’t always travel
to the same places. Some years owls
are found in Alaska. Other years
they spend the winter in
Canada or Russia. Researchers want
to know: How far do these snow birds
really migrate? Why do they go where
they go? How many actually exist?
And one question really has them
scratching their heads: How do snowy
owls know where to
ﬁnd lemmings
each year?

kids.wng.org/critter-file
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A snow-white owl focuses his sharp yellow eyes on the tundra grass in Nunavut,
Canada. A chubby lemming darts by—but not
fast enough. The owl swoops down, snatches the
rodent in his talons, and soars back toward his
nest. As he turns, a small black object glitters
on his back in the sunlight. The shiny souvenir
comes from his winter vacation in Illinois. It’s a
$3,000 tracking device!
Did you see any snowy owls this winter?
Snowy owls can normally be found only in chilly,
Arctic spots—places where almost no people
live. But this year, people in the upper American
Midwest and Northeast saw the birds all over the
place! They found snowy owls hanging out at airports. They spotted them in farm ﬁelds, on light
poles, and along beaches. An unusually
large snowy owl migration like
this one is called an irruption.
Snowy owl irruptions have happened only one other time in
the last 100 years.
Here’s how an irruption
works.
Every three or four
Hi, I’m a
lemming.
years, lemming populations grow
quickly. For owls, that’s like a huge
sale on bulk groceries. With so much extra food
around, adult birds can afford to have lots of little
owlets—as many as 14 at a time. The owl population explodes. The growing group
of birds needs more space by
winter. Sometimes there
are so many owls that
they move farther
south to places
where people
live too.

wl
Bosort
he
e
).

Backpack
trackers are
attached
with a special
harness.

Tail mount
trackers are
often used
on raptors.

Some
trackers fit
around the
bird’s leg.

Snowy owls are nomads. That means they
stay in one place for only a short amount
of time. At their nesting grounds in the tundra—the ﬂat, treeless Arctic region—they eat
three to ﬁve lemmings each day. That adds up
to about 1,600 per year. (Owlets dine on the
boneless bits.) In years with few lemmings,
snowy owls also devour ﬁsh, rabbits, and
birds. Unlike other owls, they stay awake to hunt during the long, Arctic
daytime. And any creature coming near a snowy owl’s nest will probably
regret it. These powerful birds are ﬁghters!
But things get complicated—and dangerous—during snowy owls’
migratory “vacations.” Most of the traveling owls are young. They have
spent their whole lives on ﬂat, icy land. They have never seen trees, people, or cars. At ﬁrst, they don’t seem to mind the company of humans
at all. But that’s not because the owls are tame. It’s because they don’t
know better. Over time, owls realize they don’t appreciate researchers
ﬁtting them with trackers—or bystanders coming close enough to take
selﬁes during owl naptime. As the owls grow
older, they grow shier too.
Migrating owls are drawn to ﬂat, treeless
places that remind them of home—especially
airports. They don’t know they should steer
clear of blasting jet engines and planes taking off. Researchers ﬁnd snowy owls at spots
like these. They capture them and ﬁt them
This tracker will send informawith trackers. Finally, they release them
tion to researchers by satellite.
somewhere safe.
Here’s the good part of the deal for owls on vacation. They can eat a
whole lot more than the usual lemming buffet. They outﬂy other birds
and easily break the bones of prey. Their travel menu includes everything
from loons and Canada geese to housecats and dead dolphins!
Bird watchers gather to see the snowy owl irruption.

AP Photos
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Incubate—For a month, the female sits on
about half a dozen eggs. Males bring food.
Hatch—Everthing is kind of
rubbery inside the egg,
except the egg tooth. The
chick uses this hard bit of its
beak to break open its shell.
Brood—Female sits on nest of hatched chicks. Males continue
to bring food. Mother tears food into tiny bits for nestlings.
Shell—Calcium
carbonate is hard
protection, but not
waterproof.
Inner membrane—
Thin skin seals egg to
protect from bacteria.

Wi
ng

Germinal disc—
Where chick will
develop
Air pocket—Forms
as egg cools after
being laid.

Yolk—
Fat and vitamins needed
for embryo to grow

Albumen (white)—
Protein and water for
the growing embryo

Allantois—Fluid supplies oxygen to embryo.
Embryo—
Developing owl

Amnion—Fluid-filled sack protects embryo.

25 inches

Chalaza—Strands of
egg white anchor yolk
to keep it centered.

When a male snowy owl wants to
meet a female, he offers her a lemming.
He claims a territory in the Arctic tundra. Two males might
argue over their territory, leaning toward each other, hooting
back and forth and making dramatic flights. The birds make
ground nests on small mounds on the flat, frozen land.

Male

spa

no

f Sn

ow
y

ow

l, 5
f

Female

eet

O Lord,
how manifold are your works!
In wisdom have you made them all;
the Earth is full of your creatures.
— Psalm 104:24

GROW UP IN A HURRY!
Week 1—Nestlings in soft, white down feathers are
helpless. Eyes are closed. They can’t keep themselves
warm. But in one week their weight triples.
Week 2—Eyes begin to open, gray secondary down
feathers begin replacing white. Nubs of quills form on
edges of wings where flight feathers will soon grow.
Week 3—Weight is near a pound. Birds are able to
get out of the nest and stumble around.
Week 4, 5—Young owls toddle around outside the
nest. This is actually safer than staying in the nest. If a

3 weeks old

Male: Smaller and pure white
Female: Larger. Stores more fat
to provide energy for warming
eggs. Patterned for camouflage
while sitting in the nest

predator finds the nest,
it doesn’t find all the birds in one place.
Week 6, 7—Feathers get lighter with black spots, but
much gray down remains. With no tree or cliff nest to
jump from, fledglings learn to fly by doing a lot of
wing-flapping and hopping into the air.
Week 8—Owlets have developed all layers of
feathers. They’re becoming hunters and are able to fly
for miles. Good thing, because the Arctic’s short season
of warmth is gone and it is time to migrate south to
winter grounds.

5 weeks old
Art: R. Bishop, iStock, AP Photos

Egg tooth—for chipping open egg shell

Flight
feathers

24
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SNOWY
KNOWY

• Can’t rotate

de

gre

es

its eyeballs. But
can turn its head
almost all the
way around.
The design
of its blood vessels and spaces in its
bone structure make this possible.
Have more body fat than other birds.
Can fast for up to a month if food is scarce.
In good years, snowy owls have
been known to layer nests with dead
lemmings—a fur-lined home!
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Art: R. Bishop, iStock, AP Photos

1. What causes a snowy owl
irruption?
■ a) cold weather
■ b) hot weather
■ c) too many people in the Arctic
■ d) a huge growth in the
lemming population
2. Where do snowy owls make
their nests?
■ a) in burrows abandoned by
ground squirrels
■ b) in pine trees on the
Arctic tundra
■ c) in cliff sides along the coast
■ d) on the ground on flat
Arctic tundra
Answers, page 5
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SNOWY RANGE
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breeding
year round
winter
seen in 2017

Have you ever seen a polar bear or an Arctic fox walking
down Main Street in your town? Probably not! That’s part of
the reason people love snowy owls. It’s not every day the Arctic
shows up in your backyard!
At ﬁrst, people thought snowy owl irruptions meant serious
trouble for the owls. They thought the owls had come south
because they ran out of food. Really, the exact opposite was true.
The snowy owl population increased and eventually ﬂew south
because the birds had lots of food to spare! After studying the
visiting snowy owls, researchers have learned that many of them
seem fat and happy.
People can get anxious when they ﬁnd animals “out of place.”
When they suddenly see snowy owls hanging out at airports,
they think, “What’s going wrong?!” But new migration patterns
don’t always mean there’s a problem. God didn’t make the world
and its creatures entirely unchanging. Climate patterns come and
go. As years, decades, centuries, and millennia pass, the world
changes. Volcanoes erupt. Glaciers form and melt. Floods alter
a place’s landscape and rivers
change course. Forests spread or
3. What do snowy owls eat
shrink. As environments shift,
at their nesting grounds?
■ a) housecats
animals become different too—in
■ b) rabbits
small ways that make it easier
■ c) lemmings
for them to survive. (They don’t
■ d) b and c
change in big ways that make
4. At first, people thought snowy
them into totally new kinds of
owl irruption meant __.
animals.) God has promised that
■ a) the owls were moving
the seasons will last as long as
south permanently
■ b) the owls were running out
the world does. No changes hapof food in the Arctic
pen outside His plan!
■ c) the owls were changing
into another species
“While the Earth remains,
■ d) the owls had too much food
seedtime and harvest, cold and
in the Arctic
heat, summer and winter, day
5. People can get anxious when
and night, shall not cease.”
they find animals “out of place.”
― Genesis 8:22
But new migration patterns aren’t
always bad news. Why is this true?
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Ash billows up while a thick
mass of super hot ash, lava
fragments, and gases cascades
down the slopes of Mayon
volcano in January 2018.

Mayon Volcano Eruptions:
47 since 1616. The worst was in
1814 when 1,200 people died.
Height: 8,118 feet
Base circumference: 39 miles
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Red-hot lava ﬂows down Mount Mayon in a
stream. Ash plumes stretch three miles above the
volcano, blocking sunlight from coconut groves.
Ofﬁcials in the Philippines warn local villagers:
“GET OUT OF TOWN—right away!” That’s good
advice! Would you follow it?
Not everyone does. People feel tempted to
travel back to check on their farms and homes.
They want to feed their animals. Police set up
checkpoints. The mountain could blow at any
time. If it does, hot gas and volcanic
matter will pour down. The ﬂow
will destroy anything in its path.
One ofﬁcial recommends turning off electricity and water in
homes near the volcano. Will
that keep people from returning to the dangerous area?

The Philippines sits in the “Ring of Fire,” a
string of volcanoes and active earthquake areas
circling the Paciﬁc Ocean. In that ring, the Earth’s
plates slip underneath each other. That process is
what causes volcanoes and earthquakes. People in
the Philippines live among 22 active volcanoes.
Past eruptions have killed thousands there.
Not everyone ignores ofﬁcials’ warnings. More
than 50,000 take refuge in schools turned into
evacuation shelters.
Imagine this: You get up one morning to go to
school. But school is cancelled. You get a “volcano
day.” But it’s not because it’s too dangerous to
go to school, like it would be on a snow day. It’s
because school is the only safe place to be—and
the whole town has showed up there! And you
might see some rescued animals too: poultry, pigs,
cows, and water buffalos!
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You know what to do when lava starts ﬂowing and ash starts ﬂying. Escape! But you aren’t
running just from hot lava. You are also seeking
protection from volcanic ash falling from the sky.
Once you ﬁnd shelter, stay inside. Close windows
and doors. And when the dust settles, put on your
goggles and mask. It’s time for the great volcano
ash cleanup.
Do you remember reading Dr. Suess’s The
Cat in the Hat Comes Back? The Cat in the
Hat leaves a pink ring in the bathtub. The cat
scrubs it off—all over the kids’ mother’s white
dress. He continues to wipe it up, spreading
the spot from one object to another. No
matter how much the cat cleans, the spot
just reappears. Superﬁne volcanic
ash seems to work like that pink
spot—except much worse.
After an eruption,
it’s everywhere.
And you can’t

just clean it up with a wet rag. Water will make
the ash goopy like heavy glue. The ash particles
also have tiny sharp edges that can scratch your
property—and even your eyes. And if you breathe
it in, it can damage your lungs. It carries gasses
that can make your nose run and even poison you.
Suck ash up with a vacuum cleaner. Blow dry ash
away with pressurized air. Clean off wet ash by
spraying highly pressurized water. Don’t dump it
down the drain. It can contaminate the water supply. And whatever you do, get ash off your house
quickly. Volcanic ash is heavy, powdered rock.
Loads of it can make your roof cave in!

Volcanic ash blankets
a street in Guinobatan
township, Philippines.

o
A farmer brushes ash off
the grass so his water
buffalo can graze.

AP Photos
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Volcanoes made news headlines again this year. Reports told of billowing
clouds, spurting and flowing lava, and ash-covered villages. Most readers don’t know there are different types of volcanoes. Here are three:

Shape: Smallest type of volcano—symmetrical cone (round
and the same from all sides)
Growth: Eruptions spray melted rock into the air. As this
magma cools, it turns into small cinders. They fall down, build
up around the opening, and spill evenly down the sides.

Danger:
Low. They are
usually extinct
after a single period
of erupting.

Mexico’s Paricutin cinder cone volcano was active from 1943 to 1952.

Shape: Some of the world’s largest volcanoes—tall and broad
with a gentle slope forming a curve like a warrior’s shield
Growth: Runny lava flows and spreads for great distances,
hardening as it cools. Then more lava flows on top of that.
Layers of hardened lava build up.

Danger:
Medium. They are
not explosive. Glowing
lava is extremely hot but
slows down as it flows
farther and farther,
giving people time
to move.

The name of Iceland’s Skjaldbreidur volcano means “broad shield.”

Shape: Some of the most scenic mountains—mostly
symmetrical and tall, with a wide base and steep top
Growth: Various layers build up: layers of cooled lava and
layers of ash, cinder, and bombs (chunks of rock and lava
blasted into the air)

Art: R. Bishop, AP Photos

Danger:
High. They explode
gobs of lava into the sky
and release billowing clouds
of super hot gases and ash.
These pyroclastic flows can be
up to 1,800 degrees and move
as fast as 450 mph. They also
create sudden dangerous mudflows.
Mount Mayon has the classic composite shape.
28
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Japan. Travel along
Imagine how
New Zealand, and
much heat you’d
end in Antarctica.
need to melt cheese.
You will pass more
You’d need more to
than 400 volcanoes
melt rubber. You’d
along the way!
need a whole lot
Why do all these
more to melt rock.
volcanoes form
Can you believe
EUROPE
NORTH
ASIA
ASIA
a ring? The
there’s melted
AMERICA
Earth’s surrock under
Ring of Fire
face isn’t
your feet?
AFRICA
all one
This melted
Earth’s plates
piece like
rock is
SOUTH
the peel of
called
AMERICA
Atlantic
Pacific
an
orange.
magma. It
AUSTRALIA
Ocean
Ocean
It’s made of
doesn’t burn
several masthe soles off
sive “plates”
your shoes
that move very
because it’s so
ANTARCTICA
slowly over time.
deep in the earth. If
The edges of many
it comes to the surface
and spills out, it will get a new plates meet at the Ring of Fire. Where they crash
into each other, volcanoes form. Lava pours out.
name: lava. People who
Time to run!
live in the Paciﬁc Ring
Volcanoes show the incredible power of God.
of Fire must be prePeople cannot control them. That is humbling.
pared for eruptions,
But mercifully, volcanoes often provide warnings
lava ﬂows, and all
before they erupt. Scientists can monitor the way
the ash that comes
magma moves in the earth. They can check the
with them.
way the ground around the volcano is tiltYou can
ing. Because of that knowledge, they
ﬁnd 75
can make predictions. Then they
percent
can send warnings. That’s a huge
of the
blessing! But something else is
world’s
important too: response. Warnvolcanoes in the
ings don’t do much good if peoRing of Fire. To follow the Ring
ple don’t use
of Fire, start at the southern tip
wisdom to
of South America. Move up the
respond
coast of North America, across
to them.
the Bering Strait, and down through
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In Indonesia, a drone is launched to monitor the Mount Agung volcano.
A yellow flag says “get ready to escape” as Mexico’s Popocatépetl erupts.
In the Pacific, a heat-sensitive image monitors the volcano on a tiny island.
Art: R. Bishop, AP Photos

Volcano Quiz
1. plumes
■ a) clouds
■ b) feathers
■ c) flames

2. contaminate
■ a) dry up
■ b) pollute
■ c) absorb

Answers page 5
3. symmetrical
■ a) same on all sides
■ b) different on all sides
■ c) figure eight shape

4. massive
■ a) huge
■ b) crumbling
■ c) unstable
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One-Armed Archer

Faith Oakley bites
down and takes aim.

Faith Oakley keeps her eye on the bullseye as she takes a
deep breath and lets an arrow fly from
her bow. Because of a birth injury,
her right arm doesn’t work. So
how does she shoot her arrow?
She holds the bowstring in
her teeth!
The tension on the
bowstring weighs about 20
pounds. Can you imagine
lifting that much weight
with your jaw and teeth?
It would be like picking up
three bricks! Faith trained
hard to master the skill. She
has competed against the best
young archers in the world and
More shorts online
won—and her opponents got to use
every day!
both arms!

Tiny Tomato
They say bigger is better. But in the world
of cherry tomatoes, one company is going
smaller than ever before.
The “drop tomato” is about the size of a
blueberry. It comes from a company in Israel.
Its designers say no smaller tomato has ever
been cultivated in Israel—or maybe the world.
Several kinds of cherry tomatoes were
invented in Israel. The new tomato comes in
yellow and red. One chef said it tastes so good
you could mistake it for candy.

Better than
Holograms
An image appears above a fingertip.
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Israeli chef Shaul Ben Aderet shows off
small yellow and red “drop tomatoes.”

An image of a small butterfly seems to
dance above a finger. It looks like a hologram from science fiction. Really, it’s something even better.
Scientists have figured out how to manipulate dust particles to make 3D images.
Laser lights control the tiny dust specks.
Light energy holds the dust in the air. People
looking from any angle see a moving image.
It’s even clearer than a hologram!
AP Photos
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River Scavengers

The Guaire River slithers through
Caracas, Venezuela,
like a dirty snake.
Angel Villanueva scoops his hands through its
waters. He is looking for an earring backing, lost
rings, or any other bits of precious metal. The river makes him stink. It carries dangerous waste.
At any moment, it could sweep him away in its
swollen current after a rainstorm.
Government officials have misused resources in Venezuela. People there are getting poorer
and poorer. They cannot find food. They dream
of leaving Venezuela for better jobs. Until then,
many take their chances in the filthy, risky river,
selling whatever they find.

A young man
in Caracas
claws the
murky river
bottom.

When the wicked rule, the people groan.
— Proverbs 29:2

e shorts online
every day!
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Chat from Space

This fall, Joe Acaba rocketed to
the International Space Station.
A week later, Hurricane Maria
smashed into Puerto Rico. Mr. Acaba
is the first astronaut ever of Puerto
Rican heritage.
Mr. Acaba video chatted with Puerto Rican school kids this January. One
kid asked how their home country looked
from space after the hurricane. Mr. Acaba said
he could barely see it at night due to the lack of
lights. One boy said some Puerto Ricans had to
eat the same things over and over because food

Pizza Party

Italian chefs hold a pizza cooked in a stone oven used in
1889 to make the first pizza Margherita in Naples, Italy.

Joe Acaba aboard the
ISS (right) takes questions from students
in Puerto Rico (left).

was scarce. Mr. Acaba could identify. On the space
station, the menu repeats every week or two.

People in Naples, Italy, have a reason to party. Their pizza-making style just won an award.
The award comes from officials at the United
Nations Educational, Scientific, and Cultural
Organization (UNESCO). They put the art of Neapolitan pizza makers on a list of skills that are
very important for the world.
Neapolitan pizzas are small. Each will feed
one hungry person. The pizzas have just a few
light toppings. Pizza makers cook them quickly in a very hot oven. Waiters often bring them
to the table uncut. Some are soupy. People eat
them with forks and knives.
Pizzaiuoli (pizza makers) celebrated their
recognition with a huge street party. Free pizza
for everyone!
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4WK18_30-31_Shortsx6.indd 31

31

2/7/18 9:38 PM

32

4WK18_32_PT.indd 32

2/5/18 10:24 PM

Spring is time for home
work. Here’s yours.

Good writers are also good at observing and describing. Write complete sentences
to describe 10 silly mistakes. How many other mistakes can you ﬁnd?

