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INTRODUCTION


There’s something reassuring about opening a nonfiction book and knowing that all the stories and people you will read about are real; that everything between those covers is entirely factual. There’s also something exciting about opening a novel and knowing that all the stories and people you will read about inside are imaginary; in that world, there is no limit to the adventures that can take place.

But what if—just go with us for a second here—what if you could blend up a delicious bookshake to combine the very best of both of these elements?

Welcome to Two Truths and a Lie—the book series that tells you to think, not what to think!

Here’s the scoop: Every scintillating, science-packed chapter in this book contains three stories. Two of these stories are 100% true and you can believe them fully. But one of the stories . . . is not. Beware of that story! It might contain true bits, might name actual people or events or explain true concepts. But in every chapter, there will be one story that overall—its main point, direction, or idea—is fake, false, kaput.

The tasks set before you are simple: Read. Reflect. Research. And then pass judgment on what you have read. Is the story true or false? Fact or fake? Cross your heart or cross your fingers?

Once you think you’ve got it figured out, you can flip on over to the back of the book to check your answers. But be careful not to peek ahead . . . you wouldn’t want to spoil the fun, would you?

We’re not gonna lie (about this, anyway)—digging up the truth will be a challenge! But isn’t that true of most of the really good things in life?

Here we go. . . .
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PART 1

IT’S ELEMENTAL

When you’re talking about science, it’s often easiest to start with what’s right in front of you: the ground beneath your feet, the water you drink, the air you breathe. The basics. Sounds pretty easy, right? Safe? Comfortable?

Not necessarily.

Mother Nature has quite a few tricks up her sleeve, and you might be surprised at just how extraordinary our planet can be. Want some examples? Read on! Just remember not to believe everything you read. . . .





CHAPTER 1

EARTH


A. THE PIT OF DESPAIR

[image: image]

Step right up! See the gigantic pit in the Karakum Desert of central Turkmenistan. Be careful, though. Don’t get too close!

If you were able to peer (very carefully) over the edge, you would see a gaping hole in the ground. It’s roughly 225 feet wide (that’s as long as six school buses end to end!) and more than 65 feet deep. Flames shoot out from the floor and walls of the crater, but there is no smoke. An impressive sight, for sure, if a bit unnerving. Local residents refer to it as the “Door to Hell.” (Okay, maybe it’s a lot unnerving.)
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But how did this pit of despair come to be? Many of the exact details are a bit uncertain. Maybe that is simply due to poor record keeping, or perhaps someone didn’t want the world to find out the truth. In any case, the story goes something like this. . . .

In 1971, Turkmenistan was still part of the Soviet Union. That year a team of Soviet geologists went out into the desert near the town of Darvaza looking for oil. They selected what looked like a good spot and started drilling. Unfortunately, they did not find oil. Instead, they must have drilled down into an underground cavern filled with natural gas. The ground above the cavern collapsed, swallowing up all the expensive drilling equipment. Luckily, no one was hurt, but their hunt for oil was a bust. All that remained was a huge hole in the ground.

Later, they realized they had an even bigger problem on their hands. Dead animals were being found in the areas surrounding the crater, having suffocated from gases seeping out from the new sinkhole. How could they protect the local environment, wildlife, and people? Bingo! They decided to set the whole thing on fire. Within a few weeks, the pocket of gas would burn itself out and everything could return to normal. A perfect solution, right?

Not so much.
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Fast-forward forty years. Yup—four decades. And that pesky crater? You guessed it . . . It’s still burning!





suffocate: Die from lack of oxygen





We now know that Turkmenistan has one of the world’s largest known natural gas reserves, and those reserves tend to be concentrated in giant underground fields. Gas equals fuel, and as long as a fuel source remains, the fire will just keep on burning. No one knows how long this so-called door to the underworld might be shooting out its deadly flames, but one thing’s clear: there are no signs of it stopping anytime soon. Oops!

To make the place even more unsettling, spiders have been seen plunging to their dooms by the thousands (maybe in a misguided attempt to get warm?). And there’s no fence or warning signs to keep other animal observers—including humans—safe, either.
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The pit at twilight

So, you know what? On second thought, maybe don’t step right up after all. Let’s all step back instead. This fiery phenomenon might be impressive to witness, but you’re probably better off observing it from a safe distance.
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Talk It Out: Choose Your Own Disaster

Actions—whether our own or others’—have results, and not all of them are good. When things go wrong, there usually isn’t much time to think. In the moment, it can be difficult to know what actions to take, even for the experts. That’s where thinking ahead comes in. Try this:


	Imagine a disaster that could happen near where you live (think fire, flood, earthquake, or the like).

	Research and think critically about actions, responses, and plans. What would you do? What are the safest and most practical strategies toward a solution? What are the advantages of your plan? The disadvantages?

	Now take it a step further: Are there steps that can be taken to help prevent that disaster from happening?

	Brainstorm and discuss ideas and solutions together. When you’ve planned ahead, you can be ready for almost anything!
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B. THEY’RE MAIKEN A SPLASH!
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Here’s a recipe for a perfect day: gather a group of friends; get on a boat; toss up some blue skies, sunshine, and a strong, refreshing breeze. Yep, perfection! Can’t you just see it? Nothing but blue as far as the eye can see. Not a single thing.

Except . . .

What is that shadow below the waves?
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Let’s hit pause for a second here. If that all sounded like a hypothetical scene, well, it wasn’t. In the spring of 2006, Fredrik Fransson and Håkan Larsson set sail from the coast of California in a yacht called the Maiken. The sea voyage would span more than six months and would take the friends 6,000 nautical miles: from the west coast of North America clear across the Pacific Ocean to Australia. An adventurous journey to be sure, and the crew would document their travels on their blog along the way whenever they were able to get online.

The trip was full of excitement and wonder. But one experience would quickly surpass all the others. It was early afternoon on August 11, when the Maiken was sailing near Fiji in the South Pacific. Something caught the crew’s attention: instead of its usual open-sea blue, the water around them looked murky and green.

[image: image]

As the plot thickened, so did the water. No, really! The sea took on a brown and grainy texture. As Fransson wrote in his blog entry, “the sea turned to stone”! Not literally, of course—but very quickly, the boat was engulfed by a thick raft of pumice stones floating along the surface of the water.

What was going on? Unbeknownst to the crew, the real excitement was happening far below: just a couple miles away, deep under the sea, a volcano was erupting.

An eruption above ground might spew rock and lava into the air and onto the surrounding countryside; underwater, however, it’s a different story. There, the rocky matter piles up and up to form a seamount. If there’s enough of it, the new landmass crests up out of the water.

Presto! We have an island.
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It’s a brand-new baby island!

The Maiken’s crew quickly realized they were witness to something extraordinary—the formation of a new island, happening right before their eyes, in real time. Not far from where they sailed, an explosion shot a plume of black smoke into the air. Then another. And each rumble sent a wedge of land rising up and up. The sea was very busy that day, maiken’ an island. And the friends were among the very few humans to witness such an amazing birth.





hypothetical: Something that’s possible or that could happen

pumice: Lightweight volcanic rock formed by fast-cooling frothy lava





When the photos were posted online, people around the world took notice. Scientists from NASA scrambled to verify the discovery and reach the island—while they still could. Why the rush? While it’s not uncommon for a new island to form, it is unusual for it to last. Most new islands slip back below the waves within a few months of their birth.

Sadly, that was to be the case with this fledgling island. While the eruption and birth were verified by satellite and tracking mechanisms—an image of the island and the pumice raft was published on NASA’s Earth Observatory—by a year later, all hard evidence was gone.

Gone, but not forgotten. Thanks to the crew of the Maiken, this amazing act of creation was seen not just by them, but by all of us through their eyes, too.

A perfect end to an extraordinarily perfect day.





Incredible Islands

Expansive ocean views, blowing winds, beaches . . . Whether it’s just off the coast or way out in the middle of the ocean, being on an island is an unusual experience for most of us. There’s even a word for people who are obsessed with them: islomania! Here are some islands we think are pretty impressive (and one we just made up):


	Fadiouth, Senegal: almost entirely covered by clamshells

	Miyakejima, Japan: poisonous gases coming up from the ground force residents to carry gas masks

	San Serriffe, Indian Ocean: boats continually carry sand from the east coast to the west to manage the constant erosion

	Thilafushi, Maldives: an ever-expanding dump receiving about 31,000 truckloads of trash a year

	Tashirojima, Japan: more feline inhabitants than people (and no dogs allowed!)

	Bishop Rock, United Kingdom: perhaps the world’s smallest island to have a building on it

	Spitsbergen, Norway: one of the farthest-north permanent settlements in the world

	North Sentinel Island, India: home to an indigenous population that violently resists intruders from the outside world

	Bouvet, Norway: the most remote island in the world, with the nearest land (Antarctica) about 1,100 miles away

	Ilha da Queimada, Brazil: home to thousands of extremely venomous snakes . . . and not much else
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Yep, there’s ocean under that pumice!




C. A WHIRL WITHOUT A POOL

[image: image]

Imagine yourself hiking through the Sahara Desert in Africa. A hot, dry wind is blowing. As far as you can see in any direction, there’s nothing but sand dunes, stretching away for miles. What you wouldn’t give for a cool drink of water! Well, you certainly won’t find any water here.

At least, not anymore.

Wait—what?
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It’s true! Millions of years ago the Sahara Desert looked and felt very different than it does today. You might already know that the Earth is constantly remaking itself. Rearranged by plate tectonics, the continents’ locations have shifted and their shapes have changed. Other forces have contributed, too, such as volcanoes that pushed magma up from the Earth’s interior and glaciers that crept across its surface. And it’s not just the Earth’s landmasses that have moved around. Oceans and seas have undergone their own transformations.

Still, it might surprise you to learn that one of the driest places on Earth was once located at the bottom of an ocean. That’s right: the area now known as the Sahara Desert used to be completely covered over by water. Geologists have known this for a long time, of course. I mean, where else could all that sand have come from? Many marine fossils have been found there, too, even whale skeletons! But one question remained . . . where did all the water go?

The shocking yet simple answer was finally revealed thanks to photos taken from space. Astronauts were the first people to see the strange and beautiful geological feature now known as the Richat Structure, or Eye of Africa. Located outside of Ouadane, Mauritania, in northwestern Africa, it’s about 30 miles wide. That means it would take you about ten hours to walk all the way across it (as long as you don’t stop for a long water break).





plate tectonics: A theory that the Earth’s surface is made up of large, floating pieces that interact with each other

magma: Molten rock
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But be careful, you don’t want to get sucked in! Geologists believe that the Richat Structure is what’s left of a giant, ancient drain. It seems that at some point there was, literally, a hole in the bottom of the sea. And the ocean that used to cover the Sahara Desert was sucked down this hole right back into the Earth’s crust. Eventually, the water must have cooled the magma enough to create a natural stone plug in the great drain, leaving behind the Sahara Desert and the impressive Eye of Africa, massive enough to be seen from space.

Too bad we don’t have pictures of it from when it was draining. Imagine what all that swirling water would have looked like . . . It must have been the world’s most enormous whirlpool ever! A pity for any poor creatures that might have gotten caught up in its powerful currents, though.





Try It: Make Your
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