



[image: image]













[image: image]
















Text copyright © 2022 by Stacy McAnulty


Illustrations copyright © 2022 by Nicole Miles


Cover art copyright © 2022 by Nicole Miles. Cover design by Jenny Kimura.


Cover copyright © 2022 by Hachette Book Group, Inc.


Hachette Book Group supports the right to free expression and the value of copyright. The purpose of copyright is to encourage writers and artists to produce the creative works that enrich our culture.


The scanning, uploading, and distribution of this book without permission is a theft of the author’s intellectual property. If you would like permission to use material from the book (other than for review purposes), please contact permissions@hbgusa.com. Thank you for your support of the author’s rights.


Little, Brown and Company


Hachette Book Group


1290 Avenue of the Americas, New York, NY 10104


Visit us at LBYR.com


First Edition: May 2022


Little, Brown and Company is a division of Hachette Book Group, Inc. The Little, Brown name and logo are trademarks of Hachette Book Group, Inc.


The publisher is not responsible for websites (or their content) that are not owned by the publisher.


Library of Congress Cataloging-in-Publication Data


Names: McAnulty, Stacy, author.


Title: Save the people! : halting human extinction / Stacy McAnulty.


Description: First edition. | New York : Little, Brown and Company, 2022. | Includes bibliographical references and index. | Audience: Ages: 8–12 | Summary: “A book for middle-school-aged children about previous extinctions and possible threats to humans, from volcanoes, to asteroids, to pollution and diseases.” —Provided by publisher.


Identifiers: LCCN 2021027527 | ISBN 9780759553941 (hardcover) | ISBN 9780759553989 (ebook)


Subjects: LCSH: Extinction (Biology)—Juvenile literature. | Mass extinctions—Juvenile literature. | Human beings—Effect of environment on—Juvenile literature. | Human beings—Effect of climate on—Juvenile literature. | Nature—Effect of human beings on—Juvenile literature. | Human beings—Extinction—Juvenile literature.


Classification: LCC QH78 .M325 2022 | DDC 576.84—dc23


LC record available at https://lccn.loc.gov/2021027527


ISBNs: 978-0-7595-5394-1 (hardcover), 978-0-7595-5398-9 (ebook)


E3-20220407-JV-NF-ORI


















[image: image]







FOR PAST STACY


(I’LL EXPLAIN IN THE ACKNOWLEDGMENTS.)


















[image: image]























[image: image]








DEAR POTENTIAL READER,



This book is not for everyone. That’s a strange thing to admit when I’m hoping to sell a million copies. Because these chapters are bursting with scary but true information, some people—mainly adults, I imagine—will want to close the cover and ignore the dangers looming inside. But looking the other way doesn’t make threats disappear. To come up with solutions, we must arm ourselves with knowledge and science. (You know science, the subject that brought us antibiotics, the internet, and the recipe for homemade slime.)


Save the People! Halting Human Extinction is what I’d call “nonfiction horror,” which is probably not currently a section in your library or favorite bookstore. With the way things are going, though, maybe it will be soon. In these pages, we will examine frightening topics like mass extinction and the inevitable potential demise of our planet. Some of these events have already occurred, others will probably never happen (thankfully), still others are possible, and one is well underway. (Spoiler alert: It’s climate change.)


If you don’t like scary stories, you might be tempted to put this book down. No hard feelings. However, if you believe in the power of science and humans’ problem-solving abilities, and you’re brave enough to confront perilous possibilities, I encourage you to soldier forward. Grab a flashlight and a friend (that’s how I like to watch horror movies), and get ready to take a scientific journey from Earth’s past through today and beyond, to our questionable future. Who knows? Someday, you may hold the key to saving the people.


All my best,
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PART I


IN THE BEGINNING

LET’S FIRST LEARN FROM THE PAST


“Those who fail to learn from history are condemned to repeat it,” British prime minister Winston Churchill said in 1948, borrowing from philosopher George Santayana. Churchill probably wasn’t referring to the birth of our solar system or the extinction of dinosaurs, but knowing our science history is essential to understanding today’s world and today’s threats.


So let’s jump into the past and see where we came from before we look at where we’re heading. With any luck, we won’t repeat what the dinosaurs lived through.


… Actually, they didn’t live through it.















CHAPTER 1



EARTH


A VERY BRIEF HISTORY


Buckle up! This is going to be a ridiculously quick ride through time and space, so keep your arms and legs inside the vehicle at all times. If you have questions, don’t worry. We’ll take a deeper dive into the most intense ideas once we catch our breaths.


13.8 BILLION YEARS AGO
CONGRATULATIONS! IT’S A UNIVERSE!


Once upon a time, our universe began with a bang. A big one! Originally, the universe was smaller than the period at the end of this sentence, and then energy, matter, and time were created in a blink.


13.7 BILLION YEARS AGO
STAR LIGHT, STAR BRIGHT, FIRST STAR I SEE TONIGHT…


About 180 million years after the big bang, the universe got its first stars.


4.6 BILLION YEARS AGO
CONGRATULATIONS! IT’S A SUN!


Our neighborhood star is obviously our favorite (don’t tell the others), and it came on the scene a whopping 9 billion years after those first stars. Before the sun became the sun, it was an enormous rotating ball of dust and gas, AKA a nebula.


4.54 BILLION YEARS AGO
A PLACE TO CALL HOME.


The leftover dust and gas that didn’t join the burning hot sun became our solar system—a collection of eight planets (which does not include Pluto), at least five dwarf planets (which does include Pluto), over 150 moons, thousands of comets, and millions of asteroids.


STILL AROUND 4.54 BILLION YEARS AGO
CONGRATULATIONS! IT’S A MOON!


Earth’s first years were lifeless and harsh. Especially one day during the Late Heavy Bombardment period, when a Mars-sized rock crashed into Earth. Scientists call this boulder Theia. On impact, Theia was obliterated, and so was a portion of Earth. This crash shot debris thousands of miles into space, but over time, Earth’s gravity captured some of these chunks and wrapped them into a neat little ball. And thus, our moon was born. So basically, the moon is Earth and Theia’s child.
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4.5 BILLION–ISH YEARS AGO
SPLISH, SPLASH!


Earth continued to be pelted with space rocks and experienced very violent volcanic activity. Then things cooled off and got wet. About 100 million years after Theia’s impact, water covered nearly the entire planet. Some small islands may have dotted the waterscape, but Earth was definitely in its bluest-of-blue phase. Most of our planet’s surface water probably came from magma cooling (picture steam escaping as molten rock solidified). Some H2O may have been delivered from outer space via icy comets.


OVER THE NEXT BILLION YEARS
LAND AHOY!


Large proto-continents (meaning: early continents) slowly appeared. Earth was no longer just H2O on the surface, but the land was barren and boring. The seas weren’t exactly exciting either, though scientists have discovered fossils from simple microscopic life that existed 3.5 billion years ago. (Sadly, no one was around to jot down the exact date life began on Earth. Go figure.)


2.7 BILLION YEARS AGO
JUST BREATHE.


Finally, oxygen! Pro tip: If you ever time travel, be sure not to go back further than 2.7 billion years. Or, if you do, wear a space suit with an oxygen tank. For its first 1.8 billion years, our planet lacked this gas.


1.85 BILLION–850 MILLION YEARS AGO
YAWN.


Geologists call this time frame the Boring Billion because Earth didn’t change much. I’m not going to argue with these scientists. Let’s move on.


579 MILLION YEARS AGO
TIME TO PRESS DEFROST.


In the millennia (meaning: thousands of years) before this time, our planet had been in its Snowball Earth phase. Ice covered the globe from the poles to the equator. This is also known as the Big Brrr! (Okay, I’m the only one who calls it that.) Ice ages happened repeatedly in Earth’s history. But after this particular cold spell, life (finally!) got a kick start.


541 MILLION–530 MILLION YEARS AGO
BOOM! AN EXPLOSION.


Things got exciting with the Cambrian explosion (no TNT required!). We’re talking about a sudden boom in life-forms! This all took place in shallow seas that covered the planet. What little dry land existed was still barren—no trees, no shrubs, no bugs, no plants, no Starbucks. Before the Cambrian explosion, life-forms munched on chemicals and absorbed energy, like sunlight. Now Earth had creatures that could move around and eat other creatures. Yum!


444 MILLION YEARS AGO
BUH-BYE!


Critters of this era experienced Earth’s first mass extinction. Turns out, this will be a common cycle for Earth—new life-forms flourish, then a mass extinction presses the reset button. The planet has experienced this five times since the Cambrian explosion, and signs point to a sixth mass extinction ringing the bell from our doorstep.


(Stay tuned: much more on mass extinctions in Chapters 2 and 3.)


383 MILLION–359 MILLION YEARS AGO
TAKE TWO.


Another mass extinction.


252 MILLION YEARS AGO
TAKE THREE.


Another mass extinction. This one is known as the Great Dying. Because “great” is in the title, we know it’s got to be awesome.


230 MILLION YEARS AGO
HELLO, SLOW, NOT-SO-SMART DINOSAURS.


The first dinosaurs scampered across the planet. But don’t imagine Jurassic Park–type reptiles. These dinos were small, but the start of something big.


201 MILLION YEARS AGO
TAKE FOUR.


Another mass extinction.


66 MILLION YEARS AGO
TAKE FIVE.


Another mass extinction. This one wiped out the dinosaurs.


(Stay tuned: much more on dinosaurs in Chapter 3.)


2.5 MILLION YEARS AGO
MEET OUR NOT-SO-DISTANT COUSINS.


Let’s selfishly fast-forward to human times. Homo erectus (translation: upright man) was one of the earliest human species, and the first to pack their bags and venture out of Africa—walking on two feet, of course. They survived for 2 million years on this planet, which is about ten times longer than our current reign.


(Stay tuned: much more on humans in Chapter 4.)


300,000 YEARS AGO
HOMO SAPIENS! AKA: US!


Your great-great-great-great-great-great-… grandparents started roaming the planet. Scientifically speaking, this wasn’t that long ago! Imagine all of Earth’s 4.54 billion years condensed into a seven-hour school day with the planet’s formation happening just as the first bell rang. Homo sapiens would not join the class until there was about one second left in the day. We are a relatively new, invasive species in this world. We are everywhere. We are multiplying. We are taking over—it’s safe to call us an aggressive organism.


12,000 YEARS AGO
HUMANS SETTLE DOWN AND PLANT SOME ROOTS.


We Homo sapiens think we’re pretty sophisticated with our upright posture, big brains, and smartphones. But most of our time as a species has been spent as potential prey, not as dominant predators. (Though we’ve probably always fought each other for resources.) Until 12,000 years ago, we made our living hunting and gathering, with an emphasis on gathering. Then we turned to farming, which allowed us to settle down, produce more food, and advance our societies. But farming is backbreaking hard work and probably had some folks wishing for the good ole days of berry picking and mastodon hunting.


(Stay tuned: much more on the rise of Homo sapiens in Chapter 5.)


580 YEARS AGO
MORE BOOKS ARE POSSIBLE!


Johannes Gutenberg invented the printing press in Europe, an important development for bookmaking (and education and communication). Thank you, Mr. Gutenberg! Though Pi Sheng created movable type in China about four hundred years earlier. Thank you, Mr. Sheng!


250 YEARS AGO
GETTING INDUSTRIOUS.


The first industrial revolution began in a small corner of the world called England. Technological and scientific advancements moved workers from the fields and cottages to the factories and offices. Coal (a fossil fuel) became a popular option for heating homes, powering trains and ships, and manufacturing iron, steel, and other materials.


150 YEARS AGO
GETTING INDUSTRIOUS, TAKE TWO.


The second industrial revolution took off, and so did our devotion to fossil fuels, which put carbon in the atmosphere, which has affected our planet’s temperature, which may spell disaster for future humans.


(Stay tuned: much more on our love of and dependency on energy in Part III.)


75 YEARS AGO
NUKED!


Humans made the first nuclear bomb. Sadly, wars are nothing new to us, and battles even predate written history. But the invention of the atomic bomb suddenly made our species very efficient at killing one another.


(Stay tuned: much more on warring and nukes in Chapter 10.)


50 YEARS AGO
ONE GIANT LEAP FOR MANKIND.


On July 20, 1969, astronauts walked on the moon—the first non-Earth place humans visited. But decades later, the moon is still not an earthling vacation destination. NASA hopes to send astronauts (and not just male astronauts) back to the moon in the 2020s and also wants to explore Mars up close and in person in the 2030s, though the 2040s might be more likely.


YESTERDAY
JUST ONE DAY AGO.


You should really remember what happened yesterday.


TODAY
YOUR HOME.


Earth is home to about 7.9 billion Homo sapiens and millions of species of plants and animals. Earth’s flora and fauna live on land, in water, in ice caps, near undersea volcanoes, and on international space stations. Earth is a unique planet (at least in our solar system) capable of hosting a multitude of life. Some of it is even intelligent life, like you, me, and labrador retrievers.
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TOMORROW
WHAT DOES THE CRYSTAL BALL SAY?


Earth has ideal conditions for us to eat, sleep, breathe, and play Minecraft, but is this optimal environment going to stick around? We certainly want the answer to be “Oh, yeah!”


In the next chapters, we’ll take a closer look at the history of Earth’s catastrophes and the numerous potential threats to our planet. But let’s be honest: Earth can withstand just about anything (except what’s in Chapter 11). It’s us humans—the delicate beings we are—who require a specific environment with particular ingredients. And it’s up to us to understand (and hopefully save) this planet for our own sake.





WHERE WE HANG


Let’s discuss your address. It contains a street, a city or town, a state, a country, and a galaxy. Our little turf exists in the Milky Way galaxy—which was named before the candy bar. It comes from the Latin via lactea, which translates as “the road of milk” or “Milky Avenue” or “Milky Way.” (Check out the night sky. Does it look like splattered milk?) Specifically, we are in the Orion Spur of the Milky Way. We reside in our solar system. Like our sun and our moon, our solar system doesn’t get a unique name. Just our solar system. And we all live on planet Earth. From here, our addresses will vary, but every reader of this book is a land-dwelling mammal (even if you live on a boat), with at least 99.9 percent of your DNA matching every other person on the planet. We’re all neighbors! We’re all family!
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CHAPTER 2



MASS EXTINCTIONS


THE FIRST FOUR OF FIVE


TIME FOR SCARY STORIES


Mass extinction: an event when at least 75 percent of all species are terminated. Poof! These are the horror stories of Earth’s natural past. Like any terrifying tales, they’re fun to hear about, but it would stink to participate in them. Scientists have identified five big ones over the past half billion years:




• Ordovician-Silurian extinction




• 444 million years ago (mya)


• 85% of species croaked





• Devonian extinction




• 383 mya–359 mya


• 70–80% of all animal species perished





• Permian extinction, or the Great Dying




• 252 mya


• 95% of marine species and 70% of land species permanently checked out





• End-Triassic extinction




• 201 mya


• 76% of species kicked the bucket





• Cretaceous-Tertiary extinction




• 66 mya


• 80% of animal species died, including all non-avian dinosaurs







While these are the big, known events, mass extinctions also occurred before 450 million years ago, like when oxygen came along and all the organisms that didn’t like this new gas died. But the life-forms of a half billion years ago were microscopic, and the fossil evidence needed to study these ancient events is hard to obtain. (But not impossible! They’re called microfossils.)




DIG IT! FOSSILS!


Fossils are time capsules of plants or animals recorded in rock. These can be preserved remnants of the organism (like dinosaur bones) or preserved traces of the organism (like dinosaur footprints). Fossils are ancient, usually at least 10,000 years old, and they are the best records of the history of life on Earth. Unfortunately, fossils represent only a tiny fraction of all old-timey organisms because the circumstances need to be ideal for their creation. For example, a dead woolly rhino needs to be quickly buried in mud or ash before scavengers turn the beast into a buffet. Then the carcass needs to be undisturbed for thousands of years as the mud turns to rock under geological pressure. Fossil records also tend to favor hard materials such as bones, horns, and shells. We have less ancient evidence of soft stuff.
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Let’s look at the first four mass extinctions here. (The dinosaur extinction, which we could argue is the most infamous, will be covered in Chapter 3.)


ORDOVICIAN-SILURIAN EXTINCTION


AKA: End-Ordovician Extinction (because, well, the Ordovician era ended)


Rank: Silver Medal! The Second Worst


What Life Looked Like Before:


If we could travel back 460 million years, we’d find a round and wet Earth, and we wouldn’t recognize much else. This is the time of the “sea without fish,” though that’s not entirely accurate. Proto-fish (meaning: early fish) swam about, but they didn’t look like trout, bass, tuna, or anything we might catch with a rod and reel today. And they were rare. Instead, alien-looking invertebrates (meaning: spineless creatures) dominated the seas. They crept and crawled along the floor of an underwater world.


Earth’s sea levels were at their highest. It was a warm and wet world with very little ice, even at the poles. Life flourished almost solely in the water, either in the vast ocean or the shallow seas across the continents. Even places we now know as Wisconsin and Siberia were covered in knee-high water. Some plants, like liverwort, may have nestled near the water’s edge, but what little dry land existed was barren.


If we could view this ancient world from space, we’d see that it was bottom heavy. All the landmasses (which, again, were mostly covered in shallow seas) hung out in the southern hemisphere. The king of the continents was Gondwana, which consisted basically of modern-day Africa, South America, Antarctica, and Australia mashed together. North America was part of the continent of Laurentia. The Panthalassic Ocean dominated the northern half of the globe.


And the differences to the modern world continue. The sun was 3 to 5 percent less bright. Earth rotated faster, with a day lasting about twenty hours. The air had more carbon dioxide (CO2) and less oxygen (O2), hence the balmy temperatures. There was no Wi-Fi.




SCIENTIFIC THEORIES


Pause. Let’s stop for a moment and note that the reasons for mass extinctions are never simple, and they’re often debated. As technology advances, scientists can learn more about the past and create new, better theories about long-ago destruction. But until someone invents a time machine, humans will continue to debate any event from the BCC era. (BCC? That’s my acronym for the Before Cell-Phone Cameras era.) Unpause.





What Likely Happened:


The last centuries of the Ordovician burst with excitement: major volcanic activity and asteroid strikes. Yet these events likely didn’t cause our first mass extinction. The popular theory for the loss of 85 percent of Earth’s species is the dawn of an ice age. Climate change! Gondwana drifted to the South Pole and became a hot spot for glaciers (well, maybe “hot” is the wrong word). More and more glaciers formed, trapping water and drying shallow seas across the early continents. Suddenly, real estate became a problem, and the water-dwelling critters were homeless.


Also, the new Appalachian mountain range formed, which led to carbon dioxide being sucked out of the air. We think of trees as CO2 gobblers with their awesome photosynthesis skills, but rock erosion also nibbles away at the gas. (Recipe: Take rocks loaded with calcium and magnesium, add CO2 captured in rainwater, and combine to create limestone.)


The general rule: The more CO2 in the atmosphere, the warmer Earth’s temperature. Less CO2 means a cooler planet. (Trust me, we’ll hear this a lot.)


When the Ordovician era’s warm-and-wet-loving creatures were thrown into a cold and dry environment, the result was apocalyptic.
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Famous Victims:




• Some species of brachiopods. They look like clams, but they’re not.


• Some species of conodonts. They look like eels, but they’re not.


• Some species of trilobites. They have exoskeletons like insects and lobsters, but they’re not. Isotelus rex—the world’s largest trilobite ever—went buh-bye forever. One fossilized I. rex was over 2.3 feet long.





This extinction took out plenty of species but not entire taxonomic families. (It would be like if the giant panda went extinct, not all bears would be extinct. We’d still have polar bears, brown bears, etc.) Think of it like trimming the tree of life but not cutting off entire branches. This is a good thing. Because new species can rise up after things calm down.


DEVONIAN EXTINCTION


AKA: Late Devonian Extinction


Rank: The Fifth and Least Impressive (or is it?)


What Life Looked Like Before:


Now we travel from the “sea without fish” (though technically not accurate) to the Age of Fishes in the Devonian period. Some of these critters appeared more fishlike, but some certainly did not. Like placoderms: terrifying, armored fish that would keep me from going even knee-deep in the water. The king of these beasts was Dunkleosteus, which could grow to thirty feet long. That’s the size of a school bus! A third of its body size was an armored head. Dunks didn’t have teeth but instead had self-sharpening blades. Its bite force is considered the strongest of any fish ever and could rival that of a T. rex. And because Dunkleosteus could open its bottom and top jaw (humans, sharks, and most other animals move only their bottom jaw), it created a suction that inhaled its prey. Dunkleosteus had no predators to worry about, except other Dunkleosteus. Maybe they fought over territory, or maybe they ate each other. It’s hard to say. But fossil evidence shows they definitely had cage matches, just without the cages.


Armored predators and other vicious swimmers made the seas terrifying. Maybe that’s why some fish crept out of the water. For the first time, the world became a home for tetrapods—animals with vertebrae (meaning: spines or backbones) and four limbs that live on land. (Hey, we’re tetrapods. Go, team tetrapods!) Also, the land wasn’t plant-free anymore. By the mid-Devonian, Earth had proto-trees (meaning: early trees), which were more like thirty-foot-tall weeds. Later came a 100-foot-tall tree called Archaeopteris that had a root system. Still, overall, the seas were more diverse and lively than the land.


What Likely Happened:


This was a long, deadly event. The Devonian extinction lasted 20 million to 25 million years and had at least two peaks (and perhaps a few smaller extinction blips): The Kellwasser Event happened 374 million years ago, and the Hangenberg Event 359 million years ago. During the Kellwasser Event, over 3 million square miles of the world’s reefs died off. The reason for this extinction episode is unknown. (Or at least scientists are nowhere near an agreement yet.)


The second punch resulted in an ice age, which lasted 100 million years and is the longest ice age of the past billion years. Climate change! The cause of this big chill required teamwork. Trees—doing what trees do—sucked CO2 out of the air and caused temperatures to drop. (The less CO2 in the atmosphere, the lower the global temperature.) Rain runoff deposited sediment from all these new trees, plants, and soil into the seas, which messed up the water’s chemical balance. Volcanic activity also poisoned the oceans. (Volcanoes are frequent villains in mass extinctions.) Glaciers moved in and froze both fresh and salty H2O, destroying habitats. Earth became a planet only Elsa could love.
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Famous Victims:




• Our scary friend Dunkleosteus.


• More species of trilobites but not all. They’re hanging in there.


• Some species of coral.





PERMIAN EXTINCTION


AKA: The Great Dying


Rank: We’re Number One! We’re Number One!


What Life Looked Like Before:


Finally! Things were really happening on land. After Earth’s longest ice age of the animal era, giant critters existed outside the seas. Massive herbivores and carnivores roamed, including the 11.5-foot-long Dimetrodon. This spiny animal is often mistaken for a dinosaur. It’s not. Dinosaurs were still millions of years in the future, and Dimetrodon was more closely related to mammals.


This was also the time of Pangea, the single giant landmass that ran from the Arctic to the Antarctic. And a single ocean called Panthalassa. Trees and weeds covered the landscape, but no grasses or flowers yet. Earth was also swarming with insects. Bzzzzzz.


What Likely Happened:


The greatest mass extinction in Earth’s history was primarily thanks to volcanoes in Russia known as the Siberian Traps. These are not your typical volcanoes that you model in your kitchen with baking soda and vinegar. The Siberian Trap eruptions were massive, producing enough lava to cover an area the size of the continental United States a half mile deep. But the lava caused only localized damage. While the CO2 it spit into the air cooked the entire planet. Heat waves across Pangea could have reached 140°F (60°C). Climate change! (Friendly reminder for a third time: A rise in CO2 means a rise in temperature.) The world became a hothouse, and the proto-mammals (meaning: early mammals) that lived on land suffered. Trees essentially disappeared. And this is the only mass extinction that wiped out a ton of insects. Bugs are usually troopers during mass extinctions. Not this time.


Things weren’t better in the seas. The ocean warmed and acidified. Not good! A warmer ocean holds less oxygen, and an acidic ocean is a big-time killer for reefs and any critter with a shell. (Remember this fact for when we get to Part III.) Earth nearly became uninhabitable. Yep, this was the closest the planet has come to a complete wipeout.


Famous Victims:




• The rest of the placoderms, those armored fish.


• A mammal-like reptile called Moschops.


• The largest insect ever, Meganeuropsis.


• Our not-a-dino friend Dimetrodon.


• The rest of the trilobites, which had survived the other two mass extinctions.





This extinction was the big one! Earth nearly became like all the other planets in our solar system—lifeless! It’s estimated that 95 percent of all marine species and 70 percent of land species died off. The Permian extinction didn’t just trim the tree of life; it butchered branches. Half of all taxonomic families vanished.


END-TRIASSIC EXTINCTION


AKA: Triassic Extinction, Triassic-Jurassic Extinction, Not-the-Dinosaur Extinction


Rank: Number Four


What Life Looked Like Before:


Recovering from the Great Dying took a while. Trees missed out on the first 10 million years of the period, but plant life—and animals too—eventually rebounded. The Early Triassic climate was hot, and critters preferred to hang out near the poles, avoiding the intense heat around the equator. This is the age of the reptiles, when croc-like beings dominated. These beasts didn’t resemble the low-to-the-ground, four-legged reptiles we see in muggy swamps. Some ran on two legs. Some resembled scaly tigers. One breed of rauisuchian was thirty-three feet long, had curved teeth and an armored body, and ate little dinosaurs for lunch (or breakfast or dinner).


Yep, you read that right: little dinosaurs. The Triassic gave Earth its first dinosaurs, but don’t picture a giant T. rex or Argentinosaurus. Triassic dinos were small and rare. This was not their era of world domination. Mammals arrived on the scene as well and were also little—rat-sized (but not actual rodents). The planet welcomed its first non-insect flying beings. Not birds, not bats, not planes, but flying reptiles called pterosaurs! These were not dinosaurs.


Toward the end of the Triassic, the giant continent of Pangea split up like an angsty boy band. The Atlantic Ocean formed as Europe, Africa, and North America sought some alone time. In the water, coral reefs rebounded after the last extinction, along with different creatures. The first ichthyosaurs, aquatic reptiles that kind of look like dolphins, swam in the seas.


What Likely Happened:


The world’s fourth-worst mass extinction is thanks to volcanoes. Again! As Pangea split apart, Earth’s crust (the crunchy outer layer of our planet) thinned and fragmented. Volcanic activity went into overdrive along the cracks. Geologists see evidence of this in New Jersey, France, Brazil, and Morocco, which were once all in the same neighborhood. Lava spewed and covered the land, but more tragically, CO2 again filled the air. Temperatures rose, and oceans acidified. Climate change! You get the picture.



Famous Victims:




• Conodonts, which are small marine invertebrates that left behind tooth-looking fossils.


• The enormous croc-like rauisuchians and other large crocodilians. Their reign is over.


• The dolphin-like ichthyosaurs.


• Coral reefs almost go entirely extinct.





HAPPY ENDINGS, KIND OF


Post-Triassic, Earth bounced back yet again. We live on a very resilient planet—at least so far. With the pesky large crocodilians gone, a new king of beasts emerged. Make way! Here. They. Come. Dinosaur-sized dinosaurs!















CHAPTER 3



MASS EXTINCTIONS, CONTINUED


THE FIFTH ONE GOT THE DINOSAURS


MOST POPULAR EXTINCTION


The other mass extinctions are interesting, but they can’t compare to the thrilling and exciting event that killed off dinosaurs, IMHO. At least the non-avian dinosaurs. Birds are living, breathing, real-life dinosaurs. But let’s gently shove them aside for a moment and pay our respects to the dinosaurs that no longer roam.




WELCOME TO THE CRETACEOUS-TERTIARY EXTINCTION!


It’s also known as the K-T extinction, even though “Cretaceous” begins with a C. (The K stands for the German word kreide, which means chalk, and Cretaceous rock is kind of chalky.) Also known as the End-Cretaceous extinction. And more recently, with the term Tertiary being retired and the name Paleogene (66 million to 23 million years ago) being promoted, we get K-Pg extinction for Cretaceous-Paleogene. And some publications even use C-Pg. This book will call it the K-T extinction because we just need to pick a favorite.
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