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Chapter One

Greenhouse Field Trip

Anita Pacheco wiped a sweaty strand of black hair out of her face. It was hot in here, and her eyelids drooped in the humidity. All of a sudden, something red and gooey skooshed against her leg from somewhere off to her left. “Hey!” she yelled, and spun around.

Anita couldn’t see clearly through the thicket of vines, but she heard a familiar laugh from somewhere on the other side. “Woohoo, direct hit! Man, you should have seen your face.” A dark-haired boy poked his head through the tomato vines. Benson Griffin was one of Anita’s best friends, and a prankster. He had a big smirk on his face. “Hey, wanna try to bull’s-eye Mr. Fazmel?”

“Ugh! You’ve probably ruined my jeans!” exclaimed Anita, exasperated. “These were a present from my grandmother for Christmas, all the way from the Dominican Republic! You’re so annoying, Benson. And no. We’re on Mr. Fazmel’s good side; we shouldn’t go messing it up.”

It was true. Anita and Benson’s earth science teacher, Mr. Fazmel, had been especially nice to them after their science fair project had won the regional competition and they had helped the FBI put away an international criminal at the same time.

“Bah, yeah, you’re probably right. As usual.” Benson stepped through the wall of vines towards where Anita was standing. In his right hand he held another big red tomato. “But then what am I going to do with this?”

“How about this!” Fast as a striking snake, Anita grabbed the tomato from Benson and squished it against his face. For a second, Benson looked just as shocked as Anita had, but then the two of them laughed and chased through the corridors of vines, throwing tomato remnants at each other. Then, as they reached the rear of the greenhouse, a loud banging interrupted them.

“What’s that?” said Benson. The sound came from a wooden structure that stuck inward from the glass wall of the greenhouse, like a back room.

“Must be a back entrance,” Anita said. “And somebody’s trying to get in.”

Just then, Mr. Fazmel’s voice boomed overhead. “Free time is up! Everyone please come back to the front of the greenhouse to hear from Tiffany!”

Benson and Anita exchanged a look. Follow Mr. Fazmel’s command, or find out who was banging on the back door? Benson shrugged and lifted the latch to the wooden room. With Anita following, he walked across the sawdust floor, past a cash register and a blackboard covered with notes about planting times. Benson located the back door, turned the bolt, and pulled. The door was heavy and seemed to be stuck.

Anita grabbed the door knob and leaned back to help Benson. The bottom of the door caught on a small pile of dirt and sawdust on the uneven floor. “Who would come in this way?” Anita complained.

The door burst open with one last pull. In the doorway stood an agitated-looking man in his mid-thirties, wearing a safari vest and dirty jeans. His face was red from exertion. “Thanks, kids,” he said. “I’m late.”

“Why come in this way?” Anita asked again. “You’re lucky we even heard you. Why not come in the front?”

The man slid his glance away. “Didn’t want them to see I’m late again,” he said. Then he clapped his hands suddenly, as if he were shooing chickens. “Off with you, now, scoot. Aren’t you supposed to be in front listening to that…?” He broke off.

“You mean the greenhouse lady?” Benson asked. His voice sounded suspicious to Anita. “Tiffany? Isn’t she your boss?”

“Her?” The man gave a hoarse laugh. “Oh no, not her. She’s very inexperienced. Good luck with her. Really.” Then he shooed them out again.

Suddenly remembering Mr. Fazmel’s potential for fury, Benson and Anita slunk out of the back room and through the massive greenhouse. They walked through rows of tomatoes with vines strung up ten feet above their heads, green iceberg lettuces glistening with dew, and a long, wide table filled with trays containing hundreds of small, just-sprouted vegetables of all sorts. By the time they reached the entrance, Tiffany was already well into her lecture. She stood beside a whiteboard wearing a T-shirt and baggy khaki pants, both smudged with dirt, and she waved a marker.
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Benson and Anita slipped into the back of the group.

“…and this greenhouse allows us to grow vegetables even in the middle of winter,” Tiffany said. “As long as we have sun, water, and some good soil, the eggplants, peppers, tomatoes, and everything else we grow in here can do just as well as they would in some warm garden. Aahhh, and I see that a couple of our friends have found out just how well our tomatoes grow.”

Anita gasped and turned as red as the tomatoes oozing down her face and pants as all the class turned to stare. Two of Anita and Benson’s classmates started giggling, and Mr. Fazmel, who was gaunt and balding, clenched his teeth. But Tiffany just laughed and said, “You. Young man. Do you know why it’s so warm here in the greenhouse?”

“Ummm…doesn’t the sunlight come inside and then warm up all the plants?” suggested Benson.

“Yes, that’s a part of it. Most plants really grow best in warm temperatures with a healthy supply of water. And to your tomato-splashed friend: Why do you think the air warms up in here?” Tiffany asked, gesturing at Anita.

Anita thought for a few seconds. As she was thinking, she gazed up at the large panes of glass that formed the roof of the indoor, heated vegetable garden. “Well, I bet that glass has something to do with it. Does it trap the heat somehow?”

“Very good thinking, young lady!” exclaimed Tiffany. “You have the key idea. The glass of the greenhouse helps to trap the warmth of the sun in two ways.” With markers, she drew a cartoon greenhouse on the whiteboard and added some green plants inside. Then she took a yellow marker and drew a big circle for the sun. “When the sun’s rays enter the greenhouse, they are in a form called shortwave radiation.”

Tiffany used a red marker to draw a squiggly arrow from the sun into the greenhouse. “The plants in the greenhouse absorb a lot of that light, which along with water, helps them grow. The sun’s light is warm, and heats the plants and the soil around them. In turn, that makes the air near the ground heat up. And what happens to hot air?”

“It rises,” said Rahesh from the front of the class.

Tiffany nodded. “That’s right, hot air rises. The hot air, heated by the sun, rises in the greenhouse to be replaced by cooler air that sinks down from above. But the greenhouse traps the hot air and doesn’t let it escape, so soon, the entire greenhouse is warmer than the outside because of this circulation of hot air, called convection.” Tiffany drew a red arrow in a circle inside greenhouse to symbolize the circulating hot air.

“Excuse me,” said Anita, “I thought you said that greenhouses trap warmth in two ways.”

“Right you are. Keeping me on track!” said Tiffany. “If you students all notice, there’s something else you can feel in a greenhouse besides how warm it is in here. Can anyone guess?”

One of Benson and Anita’s classmates, Savannah, raised her hand. “It’s really sweaty in here?” she suggested.
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Tiffany laughed. “It sure is! It’s really sweaty, or moist, or humid in greenhouses, which means there’s a lot of water vapor in the air.” She drew a bunch of small clouds inside the greenhouse with a blue marker to symbolize the humidity. “That’s because when plants and soil get warmer, they release some of the water they’ve been storing into the air as a gas.”

Savannah waved her hand. “I get it. The water evaporates from the plants and soil, but then it stays in the greenhouse instead of floating away into the sky.”

“Exactly,” Tiffany said. “And remember how I told you that plants absorb the sun’s short-wave radiation in order to grow? Well, it turns out that they can’t use all the light, so some of the light is sent back into the air by the plants. However, before the light is sent back, or re-emitted, the plants change it to a different form, called longwave radiation.”

With the red marker, Tiffany drew another squiggly line coming out of the plants, but this time the squiggles were much farther apart. “And you see,” she explained, “it turns out that the water vapor in the air will let shortwave radiation pass through, but not longwave radiation. So, after the extra sunlight is changed by the plants and sent back upwards, if it hits those microscopic water molecules in the air it can’t get out. And the trapped longwave radiation, along with the trapped hot air, warms up the greenhouse and keeps our veggies happy.” Tiffany drew the red squiggle bouncing up and down, trapped between the greenhouse roof and the ground.

Benson bit his lip, thinking. He raised his hand.

“Yes, Mr….?” said Tiffany.

“Griffin. Benson Griffin. Wouldn’t the greenhouse just keep getting hotter and hotter then, and more and more humid?” asked Benson, pointing at Tiffany’s colorful whiteboard drawing.

“Yes! Another very good ques—hang on a sec,” said Tiffany. A phone was ringing in the back of the greenhouse. Tiffany disappeared behind a row of tomato plants, heading for the back door. A minute later she called, “Mr. Fazmel, can you, um, help me back here with some, um, samples for the kids?” Her voice sounded strained, as if she were struggling against a weight. Mr. Fazmel disappeared behind the tomatoes as well, leaving Anita and Benson with the rest of their classmates.

Anita gazed up at the glass panels. “Hey look,” she said, poking Benson, “there’s some vents in the glass, like panels they can open. I bet that’s how they keep it the right temperature.”
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Benson tipped his head back. “Yeah, you’re probably right. As usual,” he added with a touch of envy. Anita always seemed to get good grades, especially in math.

The two of them were still looking up at the glass when they heard a gruff voice. “Hi, students.” Anita jumped and lowered her gaze. It was the man they had let in, the late worker. He must be covering for Tiffany. He stood in front of the class with his greasy, unkempt, black hair framing his face. He took a stance with his legs apart, and Anita noticed that his brown pants were tucked into black combat boots.

“Isn’t it…pleasant in here?” the man continued. “The way the greenhouse warms up like this, it could almost make you believe in global warming. What a silly concept. You know, as if we could do anything to the whole world’s atmosphere.” The man laughed.

Benson had been daydreaming while staring up through the glass, but something about that last statement made him bristle. He raised his hand, but—as usual—spoke without being called on. “Wait, sir, did you say ‘believe in global warming’? Isn’t that a well-accepted thing?” Benson wasn’t quite sure, but he’d heard about global warming a lot on the TV news.

“Do you believe everything you hear?” the man replied, staring at Benson with a look of incredulity. “That’s all of bunch of lies concocted by upper class greenies that want to stop development and keep poor countries poor. It’s all based on fraudulent science.”

“Fraudulent science? Wow, that’s terrible,” said Benson. As a secret member of the Galactic Academy of Science, he had sworn to fight scientific fraud wherever he could. He thought maybe he should ask Mr. Fazmel about global warming fraud later. Wait a second, he thought. Where was Mr. Fazmel? He hadn’t come back from helping Tiffany, which was a little odd. But just then he heard a “Pst!” behind him.

Turning, Benson realized that Anita wasn’t standing next to him anymore. She must have taken advantage of Mr. Fazmel’s absence to slip away into the tomato plants. Benson glanced back at the greasy-haired man, who had begun to lecture the rest of the class about “conspiracies” and “falsehoods.” Benson inched himself around the nearest row of plants and went looking for Anita, on alert lest he be met by a tomato ambush. But as he turned the next corner, thinking up a scheme to surprise Anita, a bright blue light flashed, and a teenaged boy with blue hair stood in front of him.
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Chapter Two

A New Mission

“Quarkum!” Benson cried.

Instead of replying, the teenaged boy pointed what looked like a smartphone at Benson and swung it in a sideways figure eight motion. In the next instant, Benson felt himself spinning away. Then everything around him turned dark and he felt himself falling.

“OW!” Benson yelped as he landed on something soft—something that yelped just as loudly.

“Can’t you guys be more careful?” Anita demanded in a cross voice. “And Quarkum, turn on the lights!”

“Sorry,” said Quarkum’s cheerful voice. “Not sure where the lights are. Feel around.”

“Oof,” said Anita. “There’s something rolling all over the floor.”

“Roots,” Quarkum said. “You know, roots, like potatoes and carrots. This is a root cellar. Root vegetables are stored down here to stay cool while—ooh, dab job, you found the light.”

Anita stood with one hand tugging the string of a single bare bulb and the other on her hip. Potatoes leaned in piles on the walls, except for those rolling on the hard, dirt floor.

“What’s this about, Quarkum?” Anita demanded.

“A mission,” Quarkum said. “Of course, if you two dudes aren’t interested…” He grinned at them, looking as outlandish as usual with his shock of bright blue hair and his blue and gray jumpsuit. He would stand out on the street, but the two friends were used to it. After all, Quarkum was from the future.

Benson and Anita had met Quarkum when they were on a school field trip to a natural history museum. He had recruited the two friends to a secret society called G.A.S.—the Galactic Academy of Science. With Quarkum’s guidance, and using a time travel-enabling hand-held device called an X-PA, they had foiled a phony paleontologist’s attempt to get rich from a fossil hoax. Since then they had helped save the future from an evil hacker called Dr. Gravitium and worked with two friends to break a secret code and rescue the International Science Fair. All in all, working with G.A.S. had made Benson and Anita’s school year way more fun than listening to Mr. Fazmel drone on all the time.
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“Of course we want a mission!” said Anita. “But you can’t just jump us like that! You left me here in the dark! I thought it was some kind of dungeon.” Her voice sounded shaky, and Benson remembered her bad experience at the end of their last mission.

“Warm in, I told you it’s a root cellar,” Quarkum said.

“That’s ‘chill out,’ man,” Benson said. “Come on, spill. Why here, and what’s the mission?”

“You didn’t want me briefing you in front of your classmates, did you? That would be so looc,” Quarkum said. It took Benson a moment to translate that—in Quarkum’s backward slang, “looc” meant “uncool.”

“So anyway, take a couple breaths, dudes,” Quarkum continued. “The mission is simple, but it has a couple of parts. Maybe lots of parts.” He frowned. “Maybe you won’t finish it all in one mission. Yeah, I’m pretty sure you won’t.”

“Quarkum,” Anita said. “This is not making things any clearer.”

“Is it another threat from Dr. G?” Benson asked.

“The nefarious Dr. G.”

“So it is about him?”

“No. I just wanted to say ‘nefarious.’ New word I just learned. It means really evil.”

“Quarkum…” Anita said, with a dangerous sound to her voice. “Can you get on with it? We’re missing our field trip.”

Quarkum paced around the root cellar, stumbling over potatoes. “Yeah, well, sometimes the forces of ignorance and confusion don’t need any special help from Dr. G. I’m afraid you dudes may be entering one of those times. So your mission is to find out the truth about global climate change.”

“Oh, man,” Benson said. “You mean global warming? That greenhouse guy was going on about global warming being some big conspiracy. Is it true?”

Quarkum looked grave. “You need to figure that out for yourselves. Yep, we need a couple of agents like you to shed some light on real facts. I don’t know if you’ve noticed this in your time, but sometimes in the future it seems no one can tell fact from fiction. The one who talks loudest wins the argument.”

Benson frowned. “My mom says oil is really bad, and causing all sorts of climate change,” said Benson. He paused for a second, then frowned. “But actually, come to think of it, I don’t even really know what climate change is, even though I’ve heard it a lot. Which is it, anyway? Climate change or global warming?” Benson’s voice trailed off and he looked embarrassed.

Quarkum shrugged. “I don’t care what you call it, just find out what it’s about.” Quarkum detached what looked like a smartphone from his belt. “Here’s your specially programmed X-PA. Just like before, it has a list of potential people to interview and a translator. Remember to keep a close eye on the Site Energy bar! I’m not sure if it has anything to do with what Dr. G. has been up to, but the X-PAs have been a little screwy with their Site Energy lately.”

“Screwy how?” asked Anita.

“Are we going to get stranded somewhere?” put in Benson.

“I don’t think so,” said Quarkum. “Um, sorry, dudes, I gotta twist. Um, tap dance. Boogie.”

Quarkum took out his own X-PA and began waving it in a figure eight in front of him.

“Quarkum, wait!” Anita objected. “This sounds sketchy. I mean, I guess you gave us a mission, but are we in danger?”

“The pursuit of science, my friends, always carries risk. But discovery is worth the hazard!” And with a wink and a flash of his classic grin, Quarkum disappeared.


[image: image]

Chapter Three

The Mountaineer Physicist

London, 1860

Benson stared at the spot from which Quarkum had just disappeared. “So…what now?”

Anita shivered. “Let’s get moving. This place is starting to give me the creeps.” The candlelight flickered in the shadowy, empty room. “I still have no idea what this place is, but if we go somewhere with this”—she lifted the X-PA—“then at least we’ll know where we are.”

“Yeah, I agree,” said Benson. “What options do we have?”

Anita scrolled through the list of Scientists to Visit. “How about this one? He’s high on the list.” She read off the screen. “John Tyndall, London, 1860. Irish physicist who demonstrated the greenhouse effect experimentally.”

“An experiment? Sounds like more fun than being stuck here with the potatoes. Let’s do it,” said Benson. He stood next to his friend, and Anita swept the X-PA in a big figure eight in front of them. The warm glow of the candle on the table disappeared as the two friends plummeted through blackness.

Anita blinked. She and Benson stood towards the back of what seemed to be a large classroom. The room had high ceilings, and sunlight streamed through large, yellowed, glass-paned windows that lined one wall. The rest of the room, including floors, walls, and ceilings, was constructed of worn wooden panels. A large blackboard covered with complicated equations and diagrams filled the back wall. The entire room smelled like an old newspaper. Chairs and individual desks stood scattered haphazardly around the room. Most were occupied. A curious collection of people—men and women, young and old—sat packed in shoulder to shoulder, listening raptly.

“…And as you can see, water vapor captures the most radiant heat,” the man at the blackboard said. When he spoke, his beard bobbed. Brown with streaks of white and cut square at the bottom, the bushy beard extended from ear to ear. However, the speaker’s upper lip was completely clean-shaven, making the beard look as if it had been glued on to the bottom of his face. The man wore a bow tie and a knee-length suit coat over a vest.

“Whoa, gnarly beard!” whispered Benson to Anita. “That must be John Tyndall.”

“If you want to try your hand at the experiment,” Tyndall continued, “please come to my laboratory tomorrow afternoon, when I can help you use the apparatus. Thank you!” The audience broke into applause, and then chairs and desks scraped as people got up to leave. Tyndall turned his back and began erasing the blackboard.

“We need to go talk to him,” urged Anita, shoving the X-PA into her back pocket and grabbing Benson’s arm. The two friends pushed their way through the crowd. People gave them curious looks as they passed. No wonder, Anita thought. After all, they were a Dominican girl and an Asian boy in the middle of 19th-century London. Still, Londoners must be very polite people, she decided, because no one gave them any trouble as they made their way towards the blackboard.

As they reached the front, Tyndall was gathering the papers scattered across his desk. When he noticed the two children he smiled. “Well, what do we have here? A couple of young explorers?” Despite his beard, height, and proper dress, he had a welcoming smile.
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“Hi Mr., uh, Dr. Tyndall,” said Benson, taking off his Yankees cap. “I’m Benson and this is Anita, and we’re two, um, students that are really interested in your work.”

“Did you like the lecture?” asked Tyndall. “I hope it wasn’t too boring. I try to make my public lectures interesting to people of all ages, but you two look like you’re younger than my average audience. Still, I used to tutor younger kids when I was in high school.”

“Actually, we just got here,” replied Anita, a little sheepishly. “We were, um, held up and didn’t really get to hear any of your talk.”

“Ah, what a shame, what a shame,” said Tyndall. “However, I’m headed back to my laboratory now, and I can show you my experiment if you two have the time.”

“Whoa, yeah, that would be awesome!” said Benson. Ever since Anita had mentioned John Tyndall’s experiment, Benson had been wondering what it was.

“Well let’s go then. Benson, if you would be so kind, could you help me carry some of these papers?”

John Tyndall, Anita, and Benson left through a door in the back of the room and headed down a long, wide hallway. Tyndall was cheerful and talkative. “I love giving these sorts of public lectures,” he said. “Are you children going to be scientists?”

“I think so,” said Anita. “I really liked a project that Benson and I did about fossils.”

“Ah yes, fascinating things, fossils,” Tyndall replied. “I got a chance to see the ichthyosaur specimen from the Anning family when it was displayed here in London. Raises some very interesting questions about the Earth and our place in its history.”

“The Anning family? You mean like Mary Anning?” asked Anita. “We, um, studied her carefully for our report!” She wished she could tell John Tyndall how she and Benson had actually met Mary Anning when they were investigating the fraudulent fossil case for G.A.S.

“You have studied her? Mary is a great young scientist,” Tyndall replied. “I tell you, thinkers like Mary Anning and Charles Darwin are on the forefront of the philosophy of science right now, trying to answer some very big questions about the history of the earth and its species. Aaah, but here we are!” The three of them had reached a door. Etched on the door in goldleaf paint were the words, “John Tyndall. Professor of Natural Philosophy,” and under that, “Royal Institution of Great Britain.” Tyndall opened the door and ushered the children into his laboratory.

“Oh…wow!” exclaimed Benson, but he had almost said, “What a load of junk!” Two long laboratory benches cut across the room, and there was a desk in one corner. All manner of papers, notebooks, blueprints, bottles, glass beakers, tubes, metal pipes, chemical containers, blocks of wood, and mysterious instruments, gadgets, and contraptions covered every available surface. A particularly large contraption sat in the middle of the floor.

John Tyndall saw Benson and Anita looking curiously at the apparatus. “My device for measuring radiant heat absorption by gases,” he explained. “This is what I was describing in my lecture. Would you like to see how it works?”

Benson did want to see how it worked, but he was mindful of their mission. He glanced at Anita. “Does this…thing…have something to do with the earth’s climate?”

Tyndall nodded vigorously, his beard bobbing up and down. “It has everything to do with climate. I predict that this experiment of mine will change the way we think about the climate of our planet. Here, let me show you two how it works. But first, do you kids know what radiant heat is?”

“Um.” Benson thought back to Tiffany in the greenhouse. “Is it like the radiation from the sun?”

“Yes, sunlight is one type of radiant heat. Radiant heat simply means the heat that radiates from anything and everything. For example, when you put your hand next to the fire on a cold night, you are experiencing radiant heat. Gases in the air can absorb some of that heat, and that is what we measure in this experiment. Let me explain.”

Tyndall indicated the main part of the setup, which consisted of a brass tube about four feet long. On either end of the tube was what looked like a gas-powered candle. “The basic idea is this. I inject a gas that I am studying into this long tube, and heat it on both sides by the same amount. This pair of instruments,” he continued, putting another, shorter tube connected to a couple of wires between one end of the long tube and a candle, “measures the relative amount of heat coming from each end.” The wires were connected to a box with a scale on it that looked to Benson like a speedometer.
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“Now, we use these two instruments to measure how much heat the injected gas absorbs. This one,” (he indicated the small tube), “is called a thermopile, and it measures the difference in heat coming in from two different directions. The thermopile converts the difference in heat into an electrical current, which is measured by the other instrument, a galvanometer. We can read the galvanometer and tell how much heat the gas has absorbed!”

“Wait wait wait,” said Anita “Slow down a little. So the gas goes in the big tube, and the thermopile and the galvanometer measure heat or electricity or something, but how does that tell you about the gas absorbing radiant heat?”

“Let’s just try it, and you’ll see what I mean,” said Tyndall. “The gas I’m working with right now is carbon dioxide, or CO2. Have you kids learned about carbon dioxide?”

“I think so,” said Anita. “When we were learning about the earth’s atmosphere in school, we learned that the atmosphere has mostly nitrogen and oxygen, but some other gases too, including carbon dioxide.”

“That’s right. Carbon dioxide accounts for less than 1% of the gases in our atmosphere, but it is very important nonetheless. For example, plants need CO2 to grow through the process of photosynthesis. Now let’s see how much heat it absorbs. First, we produce the radiant heat!”

Tyndall lit the gas-powered candles on either side of the apparatus. “Now we have to adjust the heat so that the galvanometer initially reads zero, which means that the heat coming from either side of the tube is the same. Benson, can you help me with that? The galvanometer is pointing to the cooler side of the thermopile. Move that burner back until the galvanometer reads neutral.”
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A little nervously, Benson carefully took hold of the gas-powered candle, which he assumed was the burner, and scooted it farther away from the thermopile, until the galvanometer read zero.

[image: Image]

“Perfect!” said Tyndall. “Now when we put the gas in, we will be able to tell how much of the heat in the tube it absorbs because the galvanometer will deviate from zero. Does that make sense?”

“Yeah, I think I get it,” replied Anita. “Right now there’s the same amount of heat hitting both sides of the thermopile, so the galvanometer measures right in the middle.”

“Exactly! And what do you think will happen when we put a gas in the chamber? Which way would we expect it to waver?”

“Well…” Benson scratched his head. “If the gas in the chamber absorbs some of the heat, I think there would be less heat coming out of the other end of the tube—”

“So the side by the tube would be cooler, and the galvanometer would swing back to the right!” finished Anita. She was confident that she was starting to understand the experiment.

“Precisely! You are definitely budding scientific thinkers,” said Tyndall warmly. “Now, let’s see what happens.” He showed Anita how to turn the spigot on the carbon dioxide container, just enough to let a little of the gas out. Then he signaled her to turn it off again. With the brass tube full of carbon dioxide, Anita and Benson watched the galvanometer closely. Sure enough, the needle on the gauge started to swing to the right.

“It worked!” exclaimed Benson. “Cool, we were right!”

“Yes, you were! Well done,” saidTyndall, smiling again. “As you can see, carbon dioxide is one gas that can absorb radiant heat.”

Benson remembered a question he had had earlier. “Wait, but you said this has everything to do with the earth’s climate. I still don’t really get that, I don’t think.”

“Good point. I haven’t totally explained that yet. You can imagine that by using this experimental setup, we can measure the heat-absorbing capacity of a lot of different gases that also exist in the earth’s atmosphere. And, as you said yourself, Benson, the sun creates lots of radiant heat, and some of it is captured by the gases in the air. Some of my colleagues and I think that’s a major reason why our planet stays warm, and isn’t just a cold block of ice. The warm gases act like a blanket, helping to keep the earth warm.”

Tyndall looked up at a large clock sitting on his desk. “And, speaking of cold blocks of ice, I fear I must bid you goodbye for today. I am planning a trip to the glaciers in the Alps, and mountaineering requires a lot of planning.”

“Whoa, you climb mountains?” asked Benson. Benson had seen movies of people climbing Mount Everest, and he always thought mountaineering looked like a great adventure.

“Yes, I do. It is a great hobby of mine. I am planning to climb the Weisshorn next year, one of the tallest mountains in the Swiss Alps.”

Anita took the X-PA out of her pocket, being careful not to let Tyndall see it. The Site Energy bar was getting shorter, and she and Benson still had a lot of places to visit. “Come on, Benson, let’s go,” she urged. “Dr. Tyndall, thanks so much for your demonstration. And good luck with your mountain-climbing!”

“It was my pleasure,” said Tyndall, smiling above his ridiculous beard. “I hope to see you two at future Royal Institution lectures.”

“Yeah, um, us too.” said Benson. “If we can. Um, see you later, then!”

Tyndall shook hands with Benson and Anita, and the two friends left the laboratory, leaving the scientist shuffling through a massive pile of maps on his unkempt desk. Back in the hallway, Anita led Benson to a deserted alcove and took out the X-PA. “Where do you think we should go next?”

“Mountains…” Benson mused.

“What? Mountains?” said Anita. “Um, okay, this entry says Charles Keeling, Mauna Loa, 1963. Geochemist. Isn’t Mauna Loa a mountain?”

“Hmm…yes… huh? what?” Benson woke from his daydream about climbing the Alps.

“Hey! Focus!” Anita punched Benson in the arm. “Want to go see Charles Keeling at Mauna Loa? I think it’s a mountain in Hawaii.”

“Cool! Absolutely!” said Benson, and together the two friends chose Charles Keeling on the X-PA and began waving it in a figure eight.
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Chapter Four

The Volcano and the Chemist

Mauna Loa, Hawaii, 1963

At first Anita thought the X-PA must have malfunctioned and sent them to another planet.

The two friends stood on a desolate, unnatural-looking landscape. Anita slowly spun around, taking in their surroundings. Her feet crunched on what looked and felt like crumbled asphalt. The dark granular material underfoot was interspersed with long, low ridges of smooth black stone running down the slope. This landscape stretched unbroken in every direction. Looking uphill, Anita saw what looked like the top of a mountain. Down the slope in the distance, another desolate, brown-black peak cast a silhouette on the horizon. A steady wind blew across the wasteland. There was nothing green in sight.

“Brrr, it’s cold,” mumbled Benson. “I thought we were supposed to be in Hawaii.”

“We are in Hawaii…I think,” said Anita. “This must be Mauna Loa. I don’t know why it’s so cold and windy. And I don’t see anyone around.”

“Look down there,” said Benson, squinting into the distance and pointing down the volcano’s slope. “Let’s head in that direction.”

Anita hadn’t noticed the small cluster of white buildings about five hundred yards away in the sea of black. The two friends began to pick their way down the slope.

“Man, this place is like Mars, except black instead of red,” said Benson as he kicked some pebbles down the hill in front of them. “Why would you build anything up here?”

“Because it’s perfect for atmospheric measurements,” said a soft voice to their right. Benson and Anita jumped and spun around to see a man emerge from behind a large black rock. Of medium height, the man wore a coat and tie and dirty khaki pants. He wore heavy-duty hiking boots and a large backpack, and he carried a walking stick. His close-cropped brown hair was dusted with gray, but when he smiled at the children his brown eyes crinkled in friendliness.
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“Sorry, children, did I scare you?” asked the man. His speaking voice was gentle and unhurried. “I heard you walk by as I was placing a sensor. We’ve had a couple of little shudders on this mountain, nothing too serious, but still…What are two kids doing all the way up here by the station?” He raised his eyebrows, but he looked amused rather than upset.

“We’re students,” said Benson quickly. “We’re working on a science project and we thought this would be a perfect place to visit.”

“Yeah!” chimed in Anita. “My, uh, parents brought us up here, but they didn’t want to stay so they just dropped us off for a little while.” She winced, wondering if this man would sense the lie. Rather than let him respond, Anita continued. “We’re looking for Dr. Charles Keeling to do an interview for our project. Can you help us find him?”

“Well, children, I think you’ve found him,” said the man. “I am Charles Keeling. What a special opportunity for you two, to come all the way up here. And your names are…?”

“I’m Benson, and this is my friend Anita. We were wondering if you could tell us about climate change.” Keeling’s friendly manner was already making Benson less nervous. “Also, maybe you can explain why it’s so cold and windy if we’re in Hawaii?”

“Well, I’m not sure I can tell you everything you want to know, but I can tell you what I’m working on,” said Charles Keeling. “But, first, Benson, you’re right. It’s a bit nippy out here. What say we head down to the lab and warm up a little?” He started down the slope, and the two friends followed him. As they walked, Keeling explained their location. “The reason it’s cold is because we’re so high on the mountain. We’re pretty far up the Mauna Loa volcano, about 11,000 feet. The summit of the volcano is at about 13,600 feet, a good ways above us.”

“Aren’t volcanoes, you know, dangerous?” Anita asked. “Look, there’s even steam coming out of the ground over there.” She pointed to their left, where a wisp of steam rose from a crack in the rock.

Dr. Keeling glanced over towards the steam. “Actually, Anita, Mauna Loa is a very active volcano. Don’t worry, though. We monitor the volcano closely for any signs of trouble, and besides, this volcano has very few violent eruptions. Mostly it just sort of leaks lava that flows down the mountainside. As I mentioned, we’ve seen some minor seismic activity here lately—tiny earthquakes that mean something’s shifting underground—but we keep a close ear to the ground, so to speak, and we would evacuate if the signs got serious.”

Benson’s heel slid on the gravel, but he caught himself. “Why do you have your lab all the way up here?” he asked. “So no one will bother you?” He couldn’t think of any other reason why scientists would want to spend their time in this windy, barren wasteland.

Keeling chuckled. “That’s probably one good reason, yes. We have fewer distractions up here than we would in other places, that’s for sure. But that’s not the main reason. You see, up here at high altitude, we can make more accurate and reliable measurements of the earth’s global atmosphere. We are far, far away from any anthropogenic, or human-caused, impacts that might affect our measurements on a local scale.”

“Is that like, you wouldn’t want your measuring instruments for the atmosphere right next to a smokestack?” asked Anita.

“Precisely,” replied Keeling. “By carefully measuring the atmosphere from up here, we can get a much clearer view of the global atmosphere that covers the earth, rather than isolated local phenomena, by which I mean things that happen in just one place.”

“But what exactly are you measuring?”

Keeling chuckled again. “That, Benson, is a most important question. Let me show you.” By now the three companions had reached the cluster of buildings. There was a lot more activity down here than had been apparent to the children looking down from afar. People bustled from building to building on the small paths that crossed the yard. Some carried equipment, wires, strange contraptions, or piles of paper. Most wore long white lab coats and greeted the companions as they walked.

Charles Keeling led the children through a door and into a busy laboratory. In here, as outside, everyone looked busy. Scientists checked dials, wrote in lab notebooks, or adjusted experimental apparatus. Keeling ushered them over to a large table near one corner of the lab room. On it was what looked like a single large piece of graph paper, stretching at least four feet across.

“We measure lots of things here at the Mauna Loa Observatory,” Keeling explained, “but this is, in my opinion, one of our most important ongoing measurements, especially for the climate change that interests you. This graph is where we record the daily average amount of carbon dioxide in the atmosphere.” He pointed to the bottom x-axis of the graph. “The bottom axis measures time, in this case day by day.” The months were written out along the axis, with small tick marks for each calendar date. “The y-axis measures carbon dioxide in parts per million. You can see, right now we’re at about 320 ppm.”

“Is 320 a lot? Why is it so important?” asked Benson.

“Don’t you remember like fifteen minutes…I mean…fifteen days ago?” Anita said. She had caught herself talking about time-travel. “When we learned from…that professor…about carbon dioxide? He thought it can help trap heat in the atmosphere.”

“Oh, yeah,” said Benson. He glanced at the graph on the table. The line measuring carbon dioxide from day to day was jagged and uneven. Dr. Keeling smiled serenely at him and Anita. He seemed to want them to keep puzzling it out. “So is 320, um, parts per million a measure of how much heat is trapped?”

“That’s one thing we could try to calculate from these measurements. More important, though, at least in my view, we are trying to establish long-term indicators, or informative measurements, so we can see how the atmosphere is changing over a long time.” Keeling shuffled the papers on the table, pulling another large graph from underneath the first. “Take a look at this one.” Anita and Benson bent over the graph. Instead of days, each small tick mark was a month, and the entire graph stretched across 10 years. “What do you notice?”

“This one is still jagged like the other,” observed Anita, “but it looks like in general the line is definitely rising. That’s weird. Does it mean that the amount of carbon dioxide is going up?” The line was jagged: sometimes the levels dropped and sometimes they rose. She traced the line with her finger. “But, also, sometimes the line drops.Why do the carbon dioxide levels drop every year around June?”

Keeling’s eyes sparkled as he smiled. “Great questions and keen observation! You two are already budding scientists, it seems.” Anita blushed, and Benson looked down at his shoes. Keeling chuckled. “To your first observation, yes, ever since we began recording the level of carbon dioxide in the atmosphere, the annual average has been rising each year, an interesting and potentially worrying situation. But the level of carbon dioxide also exhibits an annual cycle, as Anita here so astutely points out. I have my own suspicion of why that is, but let’s see if we can figure it out together.”

With that he pulled out yet another sheaf of paper, this one displaying a map of the world, colored so that Anita and Benson could see the deserts of Africa and Arabia in brown, great northern and tropical rainforests in green, and the world’s oceans in blue. With his finger, Keeling circled the small island of Hawaii, a lonely speck in the middle of the Pacific Ocean.

“Here’s where we’re measuring from, a long way from many sources of industrial air pollution that could bias our measurements,” he explained, “but still in the northern hemisphere. Now, what do you notice about the northern hemisphere in terms of the colors on the map?”

“Uh, I’m not really sure what you mean, but there’s a lot more green and brown and a lot less blue,” said Benson tentatively. “Russia and North America and Europe and Asia have a lot of land, and there’s less area of ocean.”

Keeling swept his hand over the vast green areas across the United States, Canada, and Europe. “Good observations. There is a lot of green in the northern hemisphere, especially compared to the southern. And where are you kids from? What do all those trees do in the wintertime?”

“The leaves fall off,” replied Anita. “I don’t really know what that has to do with carbon dioxide, though.”

Benson piped up. “I do!” He smiled triumphantly at Anita. Secretly, he always liked it when he could get to an answer before her. “Plants use carbon dioxide to grow, right?” He remembered learning that in school, and they had talked about it in the greenhouse with Tiffany on their field trip. “And they get carbon dioxide through their leaves. So if their leaves fall off, they can’t take in any more carbon dioxide, right?” Benson looked at Dr. Keeling expectantly.

“That’s a really good hypothesis, Benson. That’s what I think too,” replied Keeling. “My hypothesis is that across the northern hemisphere every winter, as leaves fall, carbon dioxide levels in the atmosphere rise because there is so little photosynthesis going on. Plants aren’t growing. They aren’t taking carbon dioxide from the air to build into leaves and branches. Then, when spring begins, and all across the millions of square kilometers of land area in the northern hemisphere plants are becoming green again, the carbon dioxide levels in the atmosphere peak and then begin to drop again through the summertime and into the fall. All that growth removes a lot of carbon dioxide from the air. And hence, the annual cycle of carbon dioxide levels.”

“I get it,” said Anita. “That’s really cool. But if it is an annual cycle like that, why is it rising so much over time? Are there just fewer trees and plants to eat up the carbon dioxide every year?” She thought back to the greenhouse.

“I think that is part of it, certainly,” Keeling answered. “There are fewer trees every year as our great forests get cut down for timber or paper products. Fewer trees mean a reduced capacity to take carbon from the atmosphere and store it in plants. But there is something else going on here, too, I think, and that has to do with other human activities, namely the burning of fossil fuels.”

“They have fossils of fuel?” Anita asked, confused. She’d heard of all kinds of fossils, but not fossil fuels.

Keeling laughed. “We call them fossil fuels because they all come from ancient plants that died and were buried just like other fossils. In time the plant matter fossilized into coal or oil or natural gas. All of them contain carbon because they were once living things, and when we burn them for energy by combining them with oxygen, we release carbon dioxide into the atmosphere. The more energy we use, the more fossil fuels we burn, and we can measure—”

The floor shook under them, and furniture rattled. Benson jumped. A glass vial slid off the table and shattered. Charles Keeling jerked his head up. “That was not a little shudder,” he said. “That was an earthquake.” He frowned, suddenly serious. “Kids, I have to leave you. I think it would be safest for you if you went back to your parents. I really need to go figure out what that—”

The floor shook again. Anita stifled a scream and clutched the edge of the table. Benson put a hand on her arm to steady her.

“I want you to head down the mountain and return to your parents right now,” Keeling repeated. “Let me show you the way down.” The scientist hurried Anita and Benson across the lab, away from the entrance they had used before. He led them to a steel door and shouldered it open. Anita and Benson stepped through into the outdoor laboratory grounds.

The yard looked very different from ten minutes earlier. The bustling staff of the observatory rushed around, looking to Benson like ants whose nest has been disturbed. Their eyes darted around frantically as they scurried in all directions. Some headed across the yard to a gate which led down the slope. Others ran towards the uphill edge of the yard, looking worried but determined.

“Your parents are at the visitor center, I hope?” Keeling kept glancing back in the direction of the lab buildings. Anita could see he wanted to go back and investigate.

“Yeah, yeah, I’m sure they’re waiting for us.” She poked Benson, a “we need to get out of this guy’s way” poke. “We just go out this gate, right?”

“Yes, right out this gate.” Keeling answered. He sounded anxious. “Straight out the gate and down the steps and then across the road and turn right. Some of our staff will be on the way already to clear the visitor center. I’m sorry we couldn’t talk more—very bright—promising young scientists—must go!” And with that, Dr. Charles Keeling strode off across the yard, heading for the slope of the volcano.
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“What do you think is going on, Benson?” Anita asked as they watched Keeling go. “Everyone seems really worried. Do you think it’s going to erupt?” She shuddered, and not from the cold. “We should get out of here fast!”

“I think we should see what’s up, don’t you?” said Benson, peering about the yard. “Let’s just take quick look.” He followed Keeling’s track towards the sound of more commotion.

Anita clutched the X-PA and hurried after him, wondering why boys don’t have the sense to walk away from danger. “We have to get going, Benson. We have a lot more questions to answer, and more people to—oomph!” she exclaimed, as she walked right into Benson’s back. He stood gaping at the scene in front of him. Around the two children, a lot of the scientists were doing the same.

Anita gasped when she saw what they were looking at. Flowing down the mountain from the path where they had walked with Keeling came a glowing river of lava, a molten stream of impossibly bright liquid wending its way towards the observatory, slow and inexorable, like honey running off a pancake. It wasn’t a huge torrent, just a small stream, but the curling path it took suggested it would reach the station soon.

Anita heard snippets of worried whispers from the staff gathered near them.

“This shouldn’t be happening…”

“What are the chances?”

“We monitor seismic activity constantly…”

“What if it destroys the lab?”

“What do we do?”

Dr. Keeling stood in the distance, directing the human traffic. Anita couldn’t hear his words, but he looked decisive and composed, waving his arms at groups of people, organizing them into teams and sending them off to one building or another for equipment. Then she noticed the X-PA in her hand again. The Site Energy bar glowed red, indicating it was time to leave.

“Benson…we need to go,” she said. “We’ll just get in the way here, and we’ll risk getting stuck.”

“But what’s going to happen?” he responded. “Do you think that lava river can destroy everything here?”

“I don’t know…I think Dr. Keeling will know how to stop it.”

Benson continued to watch as workers returned from the buildings with wheelbarrows full of what looked like sand bags or bags of cement. “Maybe we should help,” Benson said.

“No.” Anita took Benson’s arm and tugged, turning him away from the scene. “We’re supposed to keep traveling. Let’s pick our next destination quickly.”

Benson wiped his arm across his forehead. “Okay, okay. Can we go somewhere not so…glowing hot?” He peered over Anita’s shoulder at the X-PA. “Look, how about that? Greenland.”

“Greenland? That’ll be freezing! Do you think someone has a lab in Greenland?” Anita sighed. “I’m not even sure what we’re supposed to be looking for exactly.” She glanced back at the slope of the volcano, where the scientists, under Keeling’s directions, were dumping their bags and arranging them in a barrier to divert the lava flow and protect the lab. She wondered if they could really turn the lava aside.

“I don’t know either,” said Benson. “But we just have to keep trying to learn as much as we can.” The two friends crossed the yard again and found a hollow below the building where they could stand unseen. Clutching Benson’s arm, Anita waved the X-PA in a figure eight, and the two friends whirled away into blackness.
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Chapter Five

Frozen Clues

Greenland, 1968

It was cold. Freezing cold. Benson wondered why he hadn’t brought a coat, and thought longingly of the comfortable warmth of the fieldtrip greenhouse. The sun shone, but a biting wind blew across the blindingly white scene. Windblown snow covered the landscape, which was flat except for a few indistinct humps. About a hundred yards in front of them, a cluster of weather-beaten tents shuddered in the wind. Indistinct shapes moved among them, carrying pieces of equipment.

Benson glanced at Anita, shivering beside him. “So…how are we going to explain showing up here?” he asked her.

“Who cares?” said Anita. “I’m freezing and I want to get inside.” She set off across the snow.

Benson hurried alongside her. “I mean, how will we explain to these people how we ended up in the middle of Greenland? We can’t exactly be on a school trip this time. This is even weirder than appearing on the top of a Hawaiian mountain!”

“You figure it out,” Anita said. “You’re the one who wanted to come here.” She picked up her pace. “This had better be worth it,” she muttered through chattering teeth.

The tents were arranged in a circle around a large contraption in the center. “Contraption” was the only word Anita could really think of to describe it. It was like an enormous drill, a cylindrical tower around twelve feet tall, built of shiny steel and obviously powered by some sort of pulley system. Tinkering with the contraption stood a figure in a large blue parka, facing away from the children.

Anita glanced at the X-PA and cleared her throat. “Excuse me, do you know where we can find Dr…. Willi Dansgaard?” she asked the blue-parka man, stumbling on the pronunciation of the last name.

The man turned around. He had a weathered face framed by a short but scruffy white beard and bushy eyebrows. Strangely, he didn’t seem surprised to see Benson and Anita.
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“Are you two Lucas’ assistants? I thought they weren’t arriving for a week. What are you doing without coats on? You’ll freeze to death! Temperatures have been below freezing here for weeks.” The man spoke with an accent that Anita couldn’t quite place. Perhaps something European?

Benson spoke before Anita could puzzle out the correct response. “Yes, we’re the assistants! The first task that, um, Lucas gave us was to find Dr. Dansgaard and get ourselves oriented in this camp.”

“Well,” said the red-parka man, “you’ve found me. But you seem much too young and foolish to be useful assistants. Never mind. Let’s get you out of the wind.”

Anita was sure she must be turning blue, and she was now shivering so hard she could hardly speak. “Y-y-y-yes, p-p-please!” she managed.

“This way,” said Dansgaard, pointing them towards one of the larger tents, a skinny but very long structure. “I’ll tell you about the core.”

As they were walking over to the tent, Anita poked Benson and whispered. “Wh-what if the r-real assistants show up?”

“You heard him,” Benson replied. “Those kids won’t be here for a week. We’ll be long gone!” Steam rose from Benson’s mouth as he talked. “What I’m really wondering,” he continued, “is what’s ‘The Core’? I feel like we’re in some kind of science fiction thing.”

Dr. Dansgaard held the flap of the tent open. “After you,” he said, and the children ducked into the long hallway of the tent. The inside was mostly empty space, except for a long pipe lying on a stand that ran down the middle of the room. It looked to be made of steel and was the same width as the contraption outside, probably about 5 inches in diameter.

Dansgaard followed Benson into the tent and gazed approvingly at the pipe. “That’s the core,” he said, with a sense of self-satisfaction. “And here, take these parkas,” he added, handing Benson and Anita two that were hanging on a hook inside the door. “I can’t imagine what Lucas was thinking, allowing you outside without them.”

The parkas were much too big, but the friends were happy to have them; it was still freezing inside the tent, if not quite as cold and windy.

Leading Benson and Anita over to the center of the long pipe, Dansgaard gestured along its length. To Anita, he looked for all the world like a child preparing to touch a favorite toy. “This,” he said, waving his arm, “is a vision of the past and a key to the future.” He motioned them to the center of the room. “Do you know what this is?”

Benson was starting to think that Dr. Dansgaard might be a little off his rocker. “Uh, it looks like a long metal pipe,” said Benson, realizing right afterwards that that sentence must have sounded pretty stupid. His cheeks, frigid from the cold, felt suddenly warmer.

Dr. Dansgaard chuckled. “Right you are, Mr…. I’m sorry, what are you names?”

“I’m Benson Griffin, and this is my friend Anita Pacheco. We’re here to learn about climate change,” Benson answered.

“Well, right you are, Mr. Griffin. But it is what’s inside this particular metal pipe that we are interested in.” He pointed to the center of the pipe, where a section of the metal had been drawn back to reveal its insides.

“Is that ice?” asked Anita. “It looks just like a dirty tube of ice.”

Dansgaard looked taken aback. “It is not just ice, Ms. Pacheco. What training do they give you young assistants before they send you out so far?” He shook his head. “It is an ice core from hundreds of thousands of years ago. Come closer. Examine this section of the ice core. Can you see layers in it?”

Anita peered at the tube of ice. From far away it just looked translucent, but from closer up it appeared to have stripes. Some stripes were darker, some lighter, some more opaque, some almost clear.

“They look sort of like tree rings,” said Anita, “except, you know, the other way.”

“They are actually very similar to tree rings,” said Dansgaard. “Every winter in this part of the world, at least for the past several hundred thousand years, what happens?”

“Um, it snows?” suggested Benson.

“Right, it snows. And every year that snow is a bit different. Some years there will be more snow, some years less; sometimes that snow is a different consistency, or melts a lot over the course of the season, or simply has a different character than snow either the year before or the year after. The layers you can see in this ice core are the compressed layers of snow from a hundred thousand years in the past.”

“Whoa!” exclaimed Benson. “So you’re saying that this ice formed that long ago?”

“Indeed, that long ago,” replied Dansgaard. “And, just like tree rings, we can count backwards from the top of the core to see the past.”

“Okay, I think I’m following you,” said Benson, “but what does this tell us about climate change? I thought climate change was about how carbon dioxide is rising in the atmosphere right now and how it will change our future. What does that have to do with snow falling a hundred thousand years ago?”

“The layers in the ice core don’t just allow us to count back in time. They give us a snapshot of the world at that time.”

“Like, you can tell how much it snowed that year from how thick the band is?” asked Anita.

“Yes, that’s part of it,” Dansgaard replied, “but that’s only the beginning. Do you children know what ‘isotopes’ are?”

“Sounds like some kind of bug,” said Benson.

Dansgaard snorted with laughter. “Not quite. Isotopes are different versions of an element. You could think of them as flavors of elements like carbon, oxygen, and hydrogen. Atoms, as you know, are made up of neutrons, protons, and electrons. Atoms of a particular element all have the same number of protons—carbon has six, for example, and oxygen has eight—but atoms of the same element can have different numbers of neutrons. For oxygen, there are three ‘isotopes’, or versions, that occur naturally in nature: oxygen-16, oxygen-17, and oxygen-18. Again, all the types have eight protons, but different numbers of neutrons. O-16 has eight neutrons, while O-18 has ten. Does all of that make sense?”

“I guess so,” said Anita. “There can be different isotopes, or versions, of elements that have different numbers of neutrons. But what does that have to do with this ice?”

“Don’t worry, Ms. Pacheco, I’m getting there. Because the different isotopes of oxygen have different numbers of neutrons, they have different weights. O-16 is lighter than O-18. We call them ‘light oxygen’ and ‘heavy oxygen’. And we can measure the ratio of the different isotopes of oxygen in the water molecules of snow that fell those thousands of years ago.

“Now, you children may not know this, but much of the precipitation that falls all over the world has its origins in the tropical ocean. At the equator, where it’s warm”—Anita sighed as she thought about what it would be like to be in the tropics right now—“ocean water evaporates and forms the moisture in the air that then slowly travels north and south towards the earth’s two poles. As the moisture travels, some of the water molecules in the air will condense and fall as rain or snow, maybe in Florida, or France, or Canada, or wherever it may be. But the nature of that precipitation changes as it goes. Heavy oxygen, or O-18, tends to condense first, leaving proportionally more light oxygen in the air as the mass moves to higher latitudes.

Dansgaard beamed at them. “So, what do you think happens when that moisture gets all the way up here, in Greenland?” he asked expectantly.
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Benson jumped in. “The snow must have a lot of light oxygen, right? Because most of the heavy oxygen snow and rain has fallen out before the moist air got here.”

“Exactly right, Benson. In general, the snow at higher latitudes has less heavy oxygen than rain at lower latitudes. But there’s one more factor, and I promise I’m getting to the point,” Dansgaard added. “It turns out that when it is colder, the effect of water molecules made up of heavier oxygen falling out of the air first is accelerated. It happens faster. Meaning…” he looked at the children and raised his eyebrows.

“Meaning that the snow in Greenland will be even lighter when the climate is cold!” Anita answered. “Wait…but that means, you can use heavy oxygen and light oxygen to measure how cold or warm the climate was, all those years ago?”

Dansgaard beamed. “Right you are! You see, children, a slab of ice can tell us all sorts of interesting things about the past. The makeup of the atmosphere, the temperature. As I said when we first walked in, it’s a vision of the past.”

“Wow,” said Benson. It was like science fiction, he thought. You could dig up ice from a hundred thousand years ago under the ground, and by analyzing it, could know what the climate was like so long ago.

“Using the measurements from this core,” Dansgaard gestured to the entire length of the pipe, “we can rebuild a record of the temperature of the past. We can track when there were ice ages, and warm periods.”

Benson thrust his hands deeper into the pockets of his parka. “I know you said this ice core is like a vision of the past, but you also said it’s the ‘key to future.’ I don’t get how that works.”

“Let’s think about it,” said Dansgaard. “By studying past climate cycles—how often ice ages come, how long warm periods lasted, how quickly the climate changed from one to the other—those sorts of measurements allow us to predict what may be happening in our climate today and in the future. Also, because humans were only around for a small portion of the ice core record, we can compare our time, when we know humans have an impact on our climate, to a time when the earth’s climate was controlled only by natural forces.”

“So by looking at the past, we can predict the future. Cool!” said Benson.

A silence fell as the two children and Dansgaard observed the ice core. So much history, so much information was contained in that cylinder. As they gazed at the core, there was a sputtering and a mechanical groan from outside, like a really old car struggling to start.

“Oh, that’s the drill beginning again!” said Dansgaard, his eyes lighting up. “Let’s go see!” He shuffled towards the tent exit.

Benson and Anita followed, ducking out into the wind once more. With their parkas from Dansgaard, though, it was much more manageable. Now I don’t think I’m going to freeze to death, thought Anita, maybe just have a little frostbite.

Outside, people gathered around the drill, seemingly to ensure that everything was going smoothly. The engine hummed and wheels turned. Dansgaard summoned them over to a side table with a large thermos on top. “Hot chocolate?” he offered.

Anita thought she had never heard anything so welcome. Her teeth were already chattering again, but she accepted the offered mug, as did Benson. Dansgaard took his own mug and went to check the drill. Anita pulled Benson aside. “Hey, Benson, I think we need to get going,” she said, checking the X-PA. “We need to be careful of our site energy.”

“Okay, sounds good,” said Benson. “Where are we headed next?”

Anita motioned Benson over to a quieter corner of the camp, where they could take a look at the X-PA. Dansgaard and the other scientists seemed intent on the ice core drill. “Let’s see…” she said, examining her list. “I think we’ve learned a lot about climate change. The greenhouse effect, carbon dioxide rising in the atmosphere, gathering a record of temperature. I think we need to ask someone what this all means. We need to start pulling together our evidence.”

Benson looked over Anita’s shoulder. “Um, what about this one? Warren Washington, computer climate model pioneer and chairman of the National Science Board. That sounds good to me. A person who’s the head of something called the National Science Board must be able to explain all this information.”

“Sounds like a p-plan,” said Anita. The hot chocolate could only warm her up so much, and the shivers were starting again. “I’d like to get somewhere warm.”

“I wish we could stay to see the new ice core come up,” said Benson. He was still amazed by how surreal Greenland and the ice core were. But glancing at Anita with her blue lips and chattering teeth, he knew it was time to go. “We should leave the parkas for the next visitors,” he said.

They stripped off the parkas and left them on the snow. Then Benson placed his hand over Anita’s icy one and helped her wave the X-PA in the classic figure eight. The familiar spinning feeling swept the two friends away.
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Chapter Six

The Skeptic

Boulder, Colorado, 1996

Benson and Anita stood on the top of a ridge. A cluster of blocky rectangular towers rose before them, surrounded by a number of smaller buildings. The complex nestled at the base of a steep sandstone hillside that was dotted with small, stunted trees on the lower slopes. The stone of the hillside and the building both glowed orange-red in the afternoon sunlight, imparting a serene cast to the entire scene. Behind them, the town of Boulder, Colorado sprawled across the valley floor.

“Well, at least it’s warmer here,” said Anita, glad to be out of the freezing cold at last. “We’ve definitely been experiencing some climate extremes during our climate change expedition.”

“Looks like we’re in the right place,” said Benson, gesturing at an embossed sign in front of the building. The sign said “NCAR: National Center for Atmospheric Research” in stainless steel lettering. “We should try to find Dr. Washington.”

Inside the main entrance doors, a large sign listed the names of offices and centers within NCAR. Among the Ws, Benson and Anita found “Dr. Warren Washington, Senior Scientist.” Heading to the office number indicated on the sign, the two friends walked down hallways humming with activity. Through the doors of laboratories they saw banks of computers lining the walls, with papers, maps, and charts strewn across large drafting tables. Middle-aged men and women in white coats passed them in the hallway, along with younger adults in jeans and T-shirts who looked like college students, and a number of men and women who looked like businesspeople or politicians with their suits and briefcases. NCAR definitely seemed like a busy place.

Turning a corner, the friends found the right number. Warren Washington’s door stood open a crack, and Anita timidly knocked on the door while peeking into the office.
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“Hello? Come in,” called a voice from inside. Anita pushed the door open the rest of the way, and she and Benson stepped into the office. Bookshelves crammed with all manner of books took up most of the space along the walls. Stacks of papers covered most of the cluttered desk.

The man sitting behind the desk, presumably Dr. Washington, looked up from a notebook. His dark skin tone contrasted with his spare white mustache and short, salt-and-pepper hair. He wore small rectangular glasses and a black suit over a white shirt, but the most distinctive part of his outfit was his bright blue-striped bow tie.

Dr. Washington looked surprised, as if he had been expecting someone else, but he recovered quickly. “Hey guys, how can I help you?” he said, smiling.

“Dr. Washington?” Anita asked timidly. Washington nodded and she continued. “My name is Anita and this is my friend Benson. We’re students trying to learn more about climate change. Is it possible for us to talk to you about your work?”

“Anita and Benson, right? I’m impressed by your curiosity that you would seek me out in my office all the way out here at NCAR. Normally, people would schedule an appointment.” At that, Anita felt her cheeks grow warm, but Washington just smiled again. “Speaking of appointments, I’m expecting a reporter who’s coming to interview me with some climate questions.”

“Oh,” said Benson awkwardly. “Sorry to disturb you. We can go now and maybe come back… some other time.”

“No, no! Don’t worry about it.” Dr. Washington rose from his desk and ushered them farther into the office. “I’d much rather be talking to you than to the press. Alas, it’s part of my job to appease the media. But we probably have a couple of minutes before the reporter arrives. Who knows, if you’ve done a little research, maybe you two can even help me answer some questions once the reporter comes.”

“Okay, yeah, um, maybe,” said Benson doubtfully. His and Anita’s travels so far had been such a whirlwind, Benson wasn’t sure if he could make sense of anything he’d learned so far. But Dr. Washington seemed to sense his concerns.

“So, what do you kids know, or want to know about climate change?” he asked. “What sorts of projects or learning have you been doing?”

“Well…” said Benson slowly, glancing sideways at Anita. He wasn’t quite sure where to start and how much to give, so he just started at the beginning. “We became…curious about climate change when we went on a field trip to a greenhouse and had an introduction to the greenhouse effect,” he began. “We learned that water vapor and other gases, especially carbon dioxide, trap the sun’s energy in the atmosphere, heating it up.” Benson kept glancing at Anita, to be sure that he was going to forget something.

“The gases in the air trap long-wave radiation that is re-emitted from the surface,” Anita put in, proud of herself that she remembered some of the terms Tiffany had taught the class. Thinking of Tiffany made Anita wonder about how Tiffany and Mr. Fazmel had disappeared in the greenhouse. Strange, but no time to think about that now. “Like Benson said,” she continued to Dr. Washington, “there are many gases that can trap heat, including carbon dioxide, as we learned from John Tyndall. I mean, as John Tyndall’s work showed,” she corrected quickly. She looked over at Dr. Washington, but he just seemed to be listening intently.

“Then,” continued Benson, “we learned that carbon dioxide levels in the atmosphere are rising really quickly overall, even though there is an annual up-and-down cycle. Charles Keeling thinks that is because of burning fossil fuels.” Washington nodded solemnly, and Benson felt more confident, realizing what they had learned. “And then, we learned how ice cores can help us compare that to evidence from the past—” Benson was interrupted by another knock at the office door.

“Hello? Dr. Washington?” came a woman’s voice from out in the hall. “Sorry to bother you, but I think we have a one o’clock appointment? My name is Shelly Jackson, from the Tribune?”

Dr. Washington sighed quietly and got up from his chair to open the door. “Yes,” he said graciously, opening the door, “come on in. I was just talking to two students about a project of theirs. Would you mind if they sat in on our interview? I’m sure it would be educational. For everyone involved,” he added, with a glance at Benson and Anita and a slight quirk to his lips, as if he were smiling at a secret joke.

“Sure, no problem,” said Shelly as she stepped in the office, which was getting a bit crowded now. She wore a red skirt and white blouse, with her brown hair gathered in a bun and small black glasses framing her blue eyes. “I don’t have too many questions, shouldn’t be too long.”

“Please, have a seat,” said Dr. Washington, gesturing the reporter to a seat in front of the desk. Anita and Benson stayed in their seats at the side of the desk, and Washington returned to his own chair behind the desk. “What can I help you with?”

“Well,” Shelly Jackson began, “as I mentioned when I called, I am doing a write-up on climate change for our readers. There has been buzz in the media about it in recent months, following some actions by our president and new regulations. I’d love it if you could explain a couple of things to me about why (I assume?) you believe in climate change, but first let me ask you about your role here at NCAR. I’ve read that you’re an atmospheric computer modeler. Can you describe that a bit and what you do here?” Shelly clicked her retractable pen and opened to a new page in her notepad.

Dr. Washington shifted in his seat. Anita had noticed that he had winced when the reporter used the phrase “believe in climate change.”

“You are correct,” Washington said to the reporter, “I’m a computer modeler. Basically what that means is that we take evidence from the real world, like data streams from ice cores, temperature measurements, carbon dioxide levels in the atmosphere, things like that, and then we model them with mathematical equations to predict their interactions and behavior. By combining a great deal of evidence from many different sources, we can start to make inferences and predictions about how the earth’s climate may respond to different stressors, like the increased burning of fossil fuels.”

By now, it seemed to Anita that Dr. Washington was talking more to her and Benson than to the reporter. But Shelly didn’t notice because she was making notes on her pad. “Okay, she said, “but what do your models tell you?”

“Well,” said Dr. Washington, “we can try to help answer some big questions with the models. Questions like, can we expect a rise in global average temperature from a ‘business as usual’ scenario, where we keep burning fossil fuels at the enormous rate we are now? Not surprisingly, the answer to that particular question is ‘yes’.”

“How can you be so sure, though?” asked Shelly. “I’ve read that computer models are inherently unreliable and are full of mathematical corrections to make sure the model fits the data. But that doesn’t mean we can be confident that the model can predict the future, right? I mean, our weather forecasters at the station are wrong as often as they are right. How can you think you can predict the weather 20 or 50 or 100 years from now? It seems bogus,” she finished.

Anita thought Shelly looked pretty proud of herself for asking a tough question. Anita wasn’t sure how much she liked this reporter. She also thought she might have a rebuttal to Shelly’s argument, but she wasn’t sure if she should say anything. Looking over at Benson, she saw him struggling to stay quiet as well. But Dr. Washington spoke before either she or Benson had a chance to say anything.

Dr. Washington sighed audibly. “I apologize if I misled you, Ms. Jackson, but I think you are sorely confusing weather and climate. Weather is a day-today phenomenon, a variation around a norm that we expect. Here in Colorado, for example, we know that we have cold, snowy winters and warm, dry summers. That’s climate. Telling you that it will be 75 degrees tomorrow and sunny, that’s weather. I could be wrong about that prediction for tomorrow, but I wouldn’t be wrong in saying that summers are warm here. Climate is about averages and large-scale trends, not about very short time-scale variations around those averages.”

Shelly looked a little put off, but she continued doggedly. “Okay, but you still haven’t explained how you think you can predict the future,” she said. “That just seems impossible.”

“I don’t think of it as predicting the future, Ms. Jackson,” Washington said. He seemed to be trying to keep his patience. “What we and other climate modelers around the world study is trends and relationships. We have tons and tons of data from different sources about how different parts of the earth’s climate system, such as the ocean circulation and the evaporation and condensation of precipitation in different parts of the world, relate to and affect one another. By having a grasp of those relationships, and also on the trends in variables like carbon dioxide levels in the atmosphere, we can figure out what is likely to happen if trends continue as they are currently, based on our knowledge of how different parts of the climate system interact.”

“Uh, okay, I suppose that makes sense,” said Shelly. “You can’t predict the future, but you can say what you think might happen based on some relationships you’ve determined.”

“I guess that’s one very simplified way to put it, sure,” said Dr. Washington. He seemed to be sighing a lot.

“How do we know that these aren’t just natural changes in the climate? I’ve heard that we’re just in a warming period and it’s nothing out of the ordinary. Why do the scientists blame the energy and gas companies for burning fossil fuels if the climate is just getting warmer naturally?” Shelly asked.

“Wow, you ask some really direct questions,” said Dr. Washington. “And without properly doing your background research, unlike these children here,” he added. Shelly looked taken aback for a moment, but she quickly recovered her composure. “Your statement about natural changes is mostly wrong. There are natural changes in the climate, but now there is a new, man-made stressor to the climate system.”
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Benson couldn’t stand it any longer. “Even when the climate has changed rapidly in the past, it has never been this quick,” he chimed in, remembering Dr. Dansgaard’s ice core. “By looking at evidence like ice cores, we know the relationship between carbon dioxide and temperature as they rise and fall over hundreds of thousands of years, and if carbon dioxide keeps rising as fast as it is right now, based on Charles Keeling’s carbon dioxide curve, we are in for some serious temperature rises.”

Shelly had smirked at Benson when he started talking, but now she looked at him bewildered, as if she didn’t understand a thing he was saying. Dr. Washington, however, was smiling and nodding, proud of the two friends. Anita tried to explain further.

“Don’t you see, Ms. Jackson?” she said politely. “Basically we know that: a) carbon dioxide absorbs heat, so it’s related to temperature in the atmosphere; b) that carbon dioxide is rising very fast right now, and c) that that rate is not natural and mostly has to do with the burning of fossil fuels by humans. Scientists like Dr. Washington (I think) can use all of that information to make predictions about the effects of climate change. Am I right, Dr. Washington?”

“Yes, Anita, that is exactly right,” said Dr. Washington. “You two are serious young scientists. Ms. Jackson, does that answer your question?”

“I…suppose,” Shelly Jackson said slowly. She was looking at all three of them warily now, with less of the confidence she had arrived with. “Actually, then, I guess I just have one further question.”

“Fire away,” said Dr. Washington, but as he did, the X-PA in Anita’s pocket beeped. It was time to go.

“If climate change is such a big deal, what should we do about it? What kinds of effects is this climate change having and how do we deal with them?” Anita surreptitiously poked Benson and pointed to the X-PA through her pocket and then mimed leaving.

Benson turned to Warren Washington. “Sorry to interrupt, Dr. Washington, but Anita and I just realized that we’re late for, um, our ride from here. May we step out?”

“Yes, yes, of course, of course,” said Dr. Washington. “Thank you children for coming, I learned a lot from you. I wish you were here more often to help me talk to the media.” He got up to hold the door for them, smiling.

“Thanks, Dr. Washington, we learned a lot from you too. Good luck with your computer models,” said Anita. She and Benson edged by Shelly, who awkwardly scooted her seat aside and gave the children a forced smile.

Out in the hall, Anita and Benson found a quiet corner in which to pull out the X-PA. “What do we do now?” asked Anita, scrolling through the options on the screen.

“I’m not sure,” said Benson, “but now I’m actually wondering about that last question of the reporter’s. I feel like we’ve learned a lot about climate change and how it works, but if it is such a big problem, what are people going to do about it? Besides rising temperatures and carbon dioxide, does this really affect people?”

As he finished, the X-PA suddenly lit up and the screen displayed ‘ACQUIRED NEW DESTINATIONS.’ As Anita thumbed through the options, she found no more scientist names, but instead many new, different places to visit, all in the present day.

“Huh, I haven’t seen it do this before,” Anita said. “I suppose we should see what these new places are about.”

“I suppose we should,” agreed Benson. “Wow, Bangladesh, the Philippines, New Mexico…where do we start?”

“Bangladesh,” Anita said, and waving the X-PA over Benson and herself, she whisked them off to their next adventure.
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Chapter Seven

The Floating Gardens

Bangladesh, present day

As their feet touched down on a hillside, Anita and Benson looked down towards sunshine reflecting from water. A light rain pitter-pattered on the mud of the hillside. Below them, water stretched as far as they could see, and a collection of long, skinny boats nosed against the shore. On the boats, pilots were raising shelters of reeds and bamboo.

A thin man stood in a boat and held a long pole. He called out to them, motioning and speaking an unfamiliar language. Benson fumbled with the X-PA, running through the translator options until he heard English break out. The language was Bengali. “Hey,” the man now said, “you children need a ride? Over here!” They scrambled down the hill and joined others in what appeared to be a very crowded gondola. The pilot held out his hand, and Benson pulled a crumpled dollar bill from his pocket and handed it over.

At the sight of the money, the people around them murmured among themselves. “Americans? Tourists, here? Where are their parents? I didn’t see them on the bus, did you?” Pretending they didn’t hear, Anita and Benson settled themselves on one of the long benches along the side of the boat. As soon as they were seated the pilot poled them away from shore.

They set off down the river, passing trees that reached their high roots out into the water. I’ve seen these trees before, thought Anita. In Florida. Mangroves! And in Florida, there are alligators. Eek!

She turned and asked her neighbors, “Are there alligators in the water here?”

“Crocodiles. Very, very few,” answered a man seated nearby, and he looked sad. The woman beside him, however, closed her arm around two small children and looked relieved.

Anita, feeling more cheerful herself, settled back to listen to frog sounds threading through the light rain. Cormorants, skinny, sleek, black water birds, dove for fish. “The river’s so wide,” said Anita. “So much water!”

“It drowns our fields,” said the man who had answered about the crocodiles. “All through the monsoon season, the water rises, and every year the water comes higher. We call it the monga, the time of not enough food.”

“That’s terrible,” Anita said. “What do you do?”

The man shrugged. “Go to the town and look for work,” he said. “But there’s not enough work. So now I come home to say good-bye to my family before I leave this country to work in Dubai.”

Turning a bend, they saw a village, with houses raised on stilts scattered along the shore. The river lapped at the stilts under the closest of the houses. Before the village, what looked like rectangular rafts of vegetation floated on the water. From the murmurings of the boat passengers, the village was called Shingria. Anita made up her mind to watch her fellow passengers closely so she could figure out what good manners looked like in this place. She kept her eyes demurely lowered as she stepped off the boat. At her feet, green chameleon tikitikis scampered into hiding.

As they stood on the shore and the other passengers scattered to their houses, a man approached Benson and Anita. “Salam aleikum,” he said, extending his hand to Benson, who shook it lightly. “I am Mahmud Hamid, the schoolmaster in this town.”

“Waaleikumsalam,” Benson responded through the Translator. Mr. Hamid welcomed Anita, but did not offer a handshake. Anita also responded “Waaleikumsalam” and looked modestly at the ground, showing her respect.

Mr. Hamid waited while Benson, stuttering a bit and casting glances at Anita, made introductions and explained their journey. “We’ve been studying the causes of climate change,” he said. “Now we want to understand how climate change is affecting people and how they are adjusting.”

“We know you have flooding here every year,” Anita added softly. “Is that because of climate change?”

Mr. Hamid nodded vigorously at the issue of climate change and floods. “Do you know your geography? Bangladesh is a low-lying country on a vast river delta; 75 percent of the country lies less than ten meters above sea level. Flooding during the monsoon season, when the rivers flow over their banks, has been a problem for a long time. But now the waters are rising and the flooding is worse. The great rivers eat away at the riverbanks, eroding our fields. We indeed have too much water here, and it is increasingly difficult to farm the land or even to drink clean water.”

Benson said, “Excuse me if this is a stupid idea, but can’t people just move farther from the river?”

Mr. Hamid smiled sadly, shaking his head. “There isn’t room. We have 1200 people per square kilometer in Bangladesh. Only five countries in the world are more crowded. And we are poor. We own very little besides our land. How can we move?”

He nodded at the houses beside them. “Instead, we put our houses on stilts. Sometimes during the monsoon season, we hold school aboard boats. And we grow our vegetables on floating gardens.”

Anita spoke up. “We saw the floating gardens on the river. They’re beautiful. I would love to learn more about how you build the floating gardens. Is that possible?”

Mr. Hamid gestured toward the water. “Aren’t they a fine idea? Come farther along the shore. You can see our community building new rafts, and repairing old ones, while—”

Shouts rang out as two teenagers splashed in the shallows, heaving gobs of wet mud and insults at each other. Women in the water backed away, and Anita was amazed to observe that they were wearing beautiful saris even in the water. Two men stepped into the water to break up the fight.

“Hasan and Rifat, come out here now!” Mr. Hamid’s voice carried deep authority, but it still appeared hard for the boys to stop. At his second call they emerged on shore, dripping and glaring at each other. “Is this the way brothers behave, in front of guests who have come to see our floating gardens?”

The boys hung their heads, but one of them muttered, “Rich Americans!” with a voice full of scorn. The other introduced himself as Hasan and greeted Anita and Benson politely.

“Please take them down to the gardens.” Mr. Hamid suggested. “Maybe they would like to help.” When both Benson and Anita nodded, the brothers led them into the water. Anita took a breath and stepped right into the river. She and Benson waded out until the water was waist deep.

“Look around you,” Rifat urged them. “It is only July. There are two more months of rain, and already you see water everywhere you look. Any more water and we will all be swimming.” He sounded resentful, as if somehow he blamed Benson and Anita for his situation.

Hasan added, “When we cannot reach our land farms, or they are flooded, we can grow fresh gourds, okra, and pumpkins on these floating gardens. They produce food both on ponds and flooded waters.”

“What kind of solution is that?” Rifat burst out. “The waters will keep rising and we will be spending all of our time on boats!”

Hasan ignored him and continued. He pulled a long bamboo raft towards them. “Water hyacinths grow everywhere in the water. We pull them and place them on top of this bamboo, and then we add a layer of soil and cow dung and compost. Now we are ready to plant, and you can help.”

“Why not let them do the dirty work?” Rifat suggested. “They can carry cow dung to the next raft while you and I do the planting.”

“Rifat, they’re guests,” said Hasan.

Benson spoke up. “I don’t mind carrying cow dung. Tell you what, Hasan, you and I can do that while Rifat and Anita do the planting.”

Hasan looked to the other two. Anita nodded and Rifat shrugged his agreement, so Benson and Hasan waded ashore, while Rifat led Anita to a dirt-covered raft in deeper water. The raft was about twenty-five feet long and three feet wide, so it was easy to reach to the middle from the edges. Rifat pulled a floating bucket of seedlings over, and showed Anita how to dig into the raft soil and how deep and how far apart to plant the seedlings. Anita thought about how dirty her fingernails were getting, but other than that she was enjoying herself until Rifat commented, “Oh, and keep an eye out for snakes or rats in the water.”

Anita gasped and almost dropped her seedlings, but then she pressed her lips together. She wasn’t going to let Rifat make her look like a scaredy-cat. Instead, she asked him, “Why are you so mad at everyone?”

“Because of the floods, that’s why,” Rifat said. “Because burning fuels from your countries, from the West and China, are causing the floods.”

“I know fossil fuels are causing the atmosphere to get warmer,” Anita said. “But how does that cause floods?”

“Because,” said Rifat, “global warming makes the ice caps melt and add water to the oceans, and it also makes the ocean expand. Warm water has greater volume than cold water, you know. Here, that means higher water and more floods. And warmer water also means more evaporation and bigger rainstorms.”

“Whoa, I see what you mean,” said Anita. “And I see why you’re mad.” She pressed another seedling into place and pressed soil down around it before speaking again. “But Benson and I are just two kids like you, trying to learn what we can do. And I think your floating gardens are beautiful.”

“I guess,” grumbled Rifat. “I…I’m sorry for being angry, sometimes everything just seems unfair.” Dejectedly, he started jamming seedlings into the soil of the raft. Then he raised his head. “Look, those guys are back with a basket of cow dung. Let’s push that empty raft in closer to them.”

He waded over to another raft, this one only a bamboo frame covered in water hyacinth. Anita positioned herself on one side, while Rifat, in front, grabbed a rope and began towing it toward shore. Watching him, Anita thought about how it really did seem unfair that poor countries like Bangladesh should bear a large share of the consequences of climate change.

She was still thinking when Rifat disappeared underwater with a splash. He must have stepped into a hole, and now he was floundering, and the raft was floating free in the current. Anita hung onto the raft, trying to keep it straight. “Catch hold,” she called to Rifat, who was splashing to his feet. But the raft had floated just beyond his reach.

Then Hasan shouted from the riverbank, “Hey! Look out!” Turning, Anita looked to where Hasan was pointing.

There, not twenty yards away in a calm, secluded cove of the river, sat an enormous crocodile. Sleek but wide-bodied, with a large, armored head, it gazed at Anita and the splashing Rifat with black, shining eyes. For a second, Anita and Rifat froze, but then the croc slid silently into the water, with a surprising amount of grace for such a large animal.

Moving fast was difficult in the deep water, and Anita felt even her thinking slow down, as if she were trying to see through a haze while moving through molasses. The raft floated between her and the croc, but Rifat was right out in the open, trying to splash his way back to the raft.

“The rake!” shouted Benson from the shore, and finally Anita saw it, lying atop the raft. All at once Anita, who had trouble levering herself out of the swimming pool at the Y, heaved herself onto the raft. She felt strong and brave as she squirmed over the dirt and seedlings and laid her hand on the rake. She knelt at the edge of the raft and stretched the rake handle out to Rifat, who caught hold of it and kicked as Anita pulled him in, hand over hand. She grabbed the collar of his shirt and helped him hoist himself onto the dirt. Under the weight of two children, the raft dipped partially underwater.

Ripples spread around them, and Anita imagined the great croc under the surface, waiting to leap onto the raft and strike them. Her heart was beating so fast she didn’t trust herself to speak. Rifat had the rake now and was using it to pole their way to shore. Then he paused and pointed. Farther away down the river, the water stirred, and the great armored head of the crocodile floated away. Rifat dropped the rake, jumped into the water, and towed Anita to shore.

Benson stood knee deep in the water, his mouth hanging open. “Rifat,” he demanded. “Why are you smiling? That was incredibly dangerous!”

“It’s a sign!” said Rifat, laughing. He dropped the tow rope and ran up onto the shore. “That crocodile looked at me and I felt…peace. Here, in this place, to see such a rare creature is very special. It was almost as if he came to remind me what is important.” He grew serious again for a moment. “This place is important to me, this village and this river, my family and friends and community. If there are problems, together, as a community, we can solve them.”

As if to illustrate his point, the crocodile turned from afar to gaze in their direction once more. The creature regarded them briefly before ducking his head again and gliding off down the river.

Anita’s heartbeat settled down to a more reasonable rate. “I think we squished some of the seedlings,” she said regretfully.

“They’ll recover,” Rifat said. “Here in Bangladesh, we are all tough.” He took the basket from Benson. “Now is not the time for cow dung. Now is the time to celebrate.” He set the basket aside and ran back into the water, where he skimmed his hand across the surface and sent a broad splash over his brother and Benson. In a moment Hasan, Anita, Benson, and Rifat were all laughing, splashing each other and enjoying the afternoon sun. Most of the dirt washed off Anita’s clothes in the battle. They were still laughing when a bell rang in the distance.
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“Time to eat!” said Hasan, jumping up. “My mother cooks very good meals.” The group splashed out of the water and left the basket at the shore as Hasan and Rifat led the way to their house.

Mrs. Hamid welcomed the teenagers into the house, scolding at their wet clothes and gasping when they related the story of the crocodile. But she took it in stride, smoothing Rifat’s black hair and smiling and nodding at Anita. She showed them to seats at a long table outside the back door of the house. As the late afternoon light dimmed over the village river, Mrs. Hamid brought out platters of omelet with chili and green peppers, and a savory bowl of squash, rice, and spices that she named vegetable tehari, with onions, cardamom and cloves.

“I hope you will not find this food too hot for you. I am told Bangladesh food is perhaps the hottest in the world, so I used fewer peppers than usual.”

“I love spicy food,” said Anita, but a moment later she gulped and fanned her tongue as sweat rolled down her temples.

“Oh dear,” said Mrs. Hamid, handing each of them a small glass of water. “Would you like a simple omelet instead?” Anita and Benson looked at her guiltily, and she just smiled and disappeared back into the kitchen.

As they ate, they talked to Mr. Hamid. “How much does it rain every year?” Benson asked.

“Sometimes more, sometimes less, Allah, Allah. His ways are mysterious. Sometimes one meter, sometimes five. Some years are more dangerous than others.”

“Are there other ways to fight the floods, besides growing vegetables in the gardens?” asked Benson.

“In some places they are building concrete levees along the riverbanks,” said Mr. Hamid.

Rifat jumped in and described new jobs he was training for in school. Computers, for example, were being used to project weather reports out into rural areas. Even if they ended up simply written on a big board, people still received warnings of floods and storms earlier.

Another job was learning to harvest rainwater for the town.

“You need more water?” cried Benson in amazement.

Hasan lifted his water glass and swirled it around. “We have too much water, but we can’t drink it. Water flows in from the sea and contaminates our river water with salt. No one should drink salt water.”

“And when the rains flood the towns,” Rifat added, “wastes overflow from latrines and sewers, and contaminated water can even flow into our wells. If we drink it we’ll all get sick. So yes, it’s a challenge to find safe, fresh water. But look over there.” He pointed to a structure a hundred yards away, where a metal tube poked up fifteen feet from the ground. A ladder ran up the side of the tube. “That’s one of our tube wells. The opening is so high the river will never overflow into it. So we climb up high to reach down low for our water.”

Hasan disappeared for several minutes and then returned pulling a new rolling water wheel he had just built for his mother. “With this, she can move more water to the house just by pushing instead of carrying on her head,” he explained.

“Wow, you’ve thought of so many solutions!” Benson exclaimed. “You’re in a tough situation, but so many cool inventions have come out of it.”

“Yes, but there is a limit to our inventiveness,” said Mr. Hamid, casting a sympathetic look at Rifat. “Most people agree, the flooding is only going to get worse.” He sighed. “Every year or two I am forced to raise my house, and I think we should leave. But then I think of my cousin’s family. They need me to help them, and how can we all afford to go? No, we have to learn something other than farming and find a way to stay here. We may eventually be forced to move, but this is our home.”

Rifat piped up. “We’ll just have to keep figuring out ways to adapt, right? If we work together, we can solve our problems, right?”

Mr. Hamid smiled at his son. “Is this a new Rifat? It’s true, we can accomplish a lot together. Also, remember, this is not just our problem. Many industrial countries will be flooded too. Someday the US will lose its populated coasts, and China its coastal cities like Shanghai. Many places in the world will have to deal with similar problems.”

“Where can everyone go?” Anita asked, but as she spoke a horn sounded.

Rifat jumped to his feet. “That will be the sound of the boat coming to take you back upriver.”

“They can’t leave without dessert!” Mrs. Hamid said. She bustled into the kitchen and returned carrying a tray of rice pudding and pistachios. With Rifat standing by looking worried, Benson and Anita gratefully spooned up the pudding, complimenting Mrs. Hamid’s cooking.

As they stood to go, Mr. Hamid reassured them, “We know your hearts are good. We are honored that you have visited us, and we hope you can help assist our country.”

With that they led Benson and Anita down to the taxi gondola. At the shoreline, Rifat drew Anita aside and took her hands in his. “Thank you very much,” he said to her. “Your actions saved me today, and gave me a new way of thinking.”

Anita’s cheeks felt very hot all of a sudden, and all she could manage was a mumbled, “Oh, it was nothing.” Rifat just smiled.

Benson and Anita clambered into the gondola and waved goodbye once more to Rifat and Hasan. As the boatman poled them up the river, the two friends bent their heads over the X-PA, seeking their next destination. “How about this?” said Anita. “‘Kenya, drought and water management.’ While we’re on the subject of water, we might as well see what too little water looks like, right?”

“That sounds like a plan,” said Benson. Remembering the crocodile, he and Anita found a clear, dry spot to land, waved their good-byes to the gondola, and prepared to travel once more.
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Chapter Eight

River Bank Restoration

Kenya, present day

Anita and Benson landed in a cloud of dust. The afternoon sun beat down through shimmering air onto a clutch of small, thatched huts. Black and gold chickens skittered along packed dirt pathways among the huts, and several laughing children followed in hot pursuit. A few scraggly trees poked up through the cracked, brown dirt, offering scant pockets of shade where a few skinny dogs lounged, tongues lolling. A call from inside one of the huts stopped the laughing children in their tracks.

An elegant young teenager carrying a toddler on her hip emerged from a doorway and scolded the children. “Do you really want to scare the chickens so they can’t lay eggs? Don’t their eggs pay for your school uniforms?” Despite her reprimand, her voice remained soft, and she was smiling too. Most of the children looked sheepish, but one took on the defiant expression of a mule.

“Mimi sitaki kwenda shule!” answered the young boy, and he scampered off.

The girl sighed, and her shoulders slumped with frustration, but then her gaze lit on the two newcomers, both wavering a little in the heat. She approached them.

“Welcome to our shamba,” she said in accented English. “I am Grace Abasi. My brother Dedan refuses to go to school.” She sighed again. “Can I help you?”

Benson and Anita introduced themselves and explained that they were learning about climate change and water supply issues.

Grace shifted the little girl on her hip and wiped her brow. “Well, you are in a good place,” she said. “We have many water problems here, but we are trying our best to protect our resources. Mother is out, fetching drinking water, and my father has gone to town to sell goat milk, but they will both return for lunch. You are welcome in our house while I prepare it.”

“Maybe we can help you,” said Anita. Even though she and Benson had just eaten, Anita thought it might be rude to say so. She and Benson followed Grace into her thatched hut. Inside, the house was neat and cozy. The hearth and kitchen table dominated the outer room, and the back room appeared to hold beds. Grace deposited the toddler on the floor and motioned her guests to the wooden table. She rummaged among the ceramic, wood, and metal cooking implements that hung on the walls.

“You are English?” Grace asked, as she brought out bowls.

“We speak English, but our country is the United States of America, not England.”

“Welcome to the Republic of Kenya. My father is of the Kikuyu tribe,” said Grace. “My mother is Luhya. And you, you are students?”

“Yes, we are middle school students,” said Benson. “What about you?”

“I am a student as well, when I have the time to attend school. Some seasons here are busier than others, with a harvest or other work going on. But I like to go to school when I can.” Grace pointed her spoon at the toddler sitting on the dirt floor and playing with a stick. “This is my baby sister, Lupita.” Anita smiled at Lupita, who looked up at Benson and Anita. Her eyes widened as if seeing them for the first time, and she got up and waddled over to Grace, who smiled. “I apologize, she may be a little shy. I don’t think she has seen anyone before who looks like you.”

Benson smiled too. “I understand. Anita’s weird looking,” he joked.

A bicycle bell sounded outside, and a moment later the hut entrance darkened, admitting a tired-looking man. He was tall and thin, much like Grace, with gray sprinkled in his short black hair. He moved with a limp, favoring his left leg. “Mama home yet?” he asked Grace. Seeing the newcomers, Mr. Abasi added “Karibuni, greetings. I don’t believe I have had the pleasure?”

“Father,” said Grace, “our visitors are Anita Pacheco and Benson Griffin from the United States of America.”

“America! Such a long distance. You are probably more tired than I, but then,” he sighed, “you are young.”

“Father hurt his leg in a machinery accident. It was not well repaired.” Grace explained. “He needs to rest after each trip.”

“Anita,” Mr. Abasi said, clearly wanting to change the topic. “What does your name mean?”

Anita smiled broadly. “In Spanish it’s just a name, but in Hebrew it means Grace.”

“My name!” cried the surprised Kikuyu girl. They smiled at each other. “We are sisters.”

“And you?” The father turned to Benson.

“My name means the son of Ben,” Benson answered.

“Ah, your father is also Ben.”

Benson started to say no, but the father went on, pointing at a young boy who ran in to greet his father and ran out again. “That boy’s name is ‘Wanjala’, which means ‘born in the time of hunger’. There are many boys bearing this name now.”

“Because there is so much hunger now?” asked Benson.

Mr. Abasi nodded. “The hungry season seems to last longer now. Some years there is food, some almost none. It all depends on the water. Some years the rain is so intense everything washes away.”

Laughter came from outside, and two women joined the group in the hut. Both wore bright colors and carried large yellow water jugs. Anita noticed that the older woman carried herself with pride and authority, and she guessed that must be Grace’s mother. The other woman, Anita assumed to be a younger aunt. Mr. Abasi rose awkwardly. “Look Mama, just what you need. More children have arrived.”

“Greetings, children. Every child is the Lord’s gift,” Mrs. Abasi replied stoutly, setting down her bright yellow plastic jug.

“Just what my mother says,” exclaimed Anita. Mrs. Abasi smiled at this, and sank to a chair to rest.

Grace introduced the visitors, and then served everyone black tea with milk.

Mr. Abasi cleared this throat. “Mama,” said the father. “I wanted to go walk the mto, the river, this afternoon, and mark places for plantings. Maybe I can take these visitors and show them our progress.”

Mrs. Abasi nodded her head. “That would be a good thing. Our mto is becoming more beautiful all the time. And, praise the Lord, it has begun once again to give us the gift of water, even now, in the dry season.” She patted the yellow water jugs.

While Mr. Abasi withdrew into the back room to rest, the rest of the Abasi family ate. Even the rebellious Dedan slipped in from outside. Benson already felt stuffed, but he was intrigued by the food on this Kenyan table. “It’s kale with ugali, made of mashed maize,” Grace explained. She laughed. “We call kale sukuma wiki, which means ‘push through the week’ until we can eat meat on the weekend.” The ugali was a white, doughy food halfway between mashed potatoes and a lumpy loaf of bread.

Dedan showed Benson how to eat with his hands, by taking a handful of ugali and using it to scoop up the stewed vegetables that made up the midday meal. Benson felt silly at first, but then he got the hang of it. “At home, my mother hates when I eat food with my hands,” he explained, grinning. “But this is awesome!”

Meanwhile, Anita and Grace gossiped about their shared names, and Anita told Grace how much she loved her colorful clothing. Grace, for her part, admitted that she thought it was strange that Anita, as a female, would be wearing pants. “So uncomfortable, don’t you think?” she asked. Anita just shrugged and smiled to herself. Benson was a great friend, but it was always nice to be able to talk to another girl.

When the meal ended, Grace, Anita, Benson, and Dedan followed Mr. Abasi through the village towards the river. It was clearly visible to Benson and Anita because of a line of green in the otherwise relatively barren landscape. Many different tree and bush species lined the river, extending out from its edges in some places for 100 yards or more. Mr. Abasi motioned the children along a small footpath that led to the water’s edge. As he did so, he explained the story of the river.

“Our mto,” he said, “we call it Maisha, Life. This river is the blood of our village, our pride and our most precious resource. But as it protects us and our life, so must we protect Maisha and take care of her. She is not a big river, and she is fragile.” As he spoke, Dedan ran past the group, splashing his hands in the muddy water and then flinging them at Grace. Exasperated, Grace scolded him, but Dedan didn’t seem to mind as he raced off up the riverbank to play.

To Benson, the “river” honestly looked like a small stream. It had cloudy water, and not much of that. The mto was obviously not at full flow, and the water itself snaked through dry, cracked soil. “I see that some of the bed is dry,” said Benson. “Is it sometimes more full?”

“Ah, yes,” replied Mr. Abasi. “We are now in the dry season in this part of Kenya. In a few months, we hope, the rains will come, and our Maisha will fill up with life-giving water.”

“But that can be dangerous,” said Grace, and Mr. Abasi nodded.

“How so?” asked Anita.

“During the rainy season, we can have flooding,” replied Grace. “I remember when I was a small child, one flood was so bad that it reached all the way to our house in the village, and I woke up in the middle of the night with water up to my bed!”

“Yes, that was a bad flood,” said Mr. Abasi solemnly. “That is one reason we are working on restoring this river. Ten years ago, we had a terrible flood, and some people lost their entire homes. Back then, the river had many fewer trees and bushes to protect her banks. Back then, villagers cut down all the trees so they could plant their crops right up to the shore of the river, and graze their goats and cattle.”

“Are the floods related to climate change?” Anita asked.

Mr. Abasi nodded. “Climate change, as you children know, has made it warmer in our villages and in all this part of Kenya. But climate change has also caused big changes in our rainy season. I remember when I was a child here, we could predict the rain. Every year, we could prepare our harvest and rely on our Mother Earth to provide us with rain, steady and reliable. Now, droughts are worse than I can ever remember, but sometimes we also have enormous floods. We damaged our Mother Nature, and we have pushed her out of balance.”

“I’m sorry to hear that,” said Benson, “but you are saying that climate change has made it drier and wetter here? I’m confused.”
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“Yes,” said Grace as solemnly as her father. “Climate change has made our rains more unpredictable. Sometimes they do not come, sometimes they come like an angry buffalo with no warnings.”

“That sounds awful,” said Anita, “but if you don’t mind me asking, what does this…Maisha… have to do with the unpredictable rains?”

“The area on and near the floodplain of a river is called the riparian area,” said Grace. “Protecting and preserving the riparian area helps to stabilize our little village.” Grace pointed at the greenery around them “Planting trees provides shade, so the hot days don’t feel quite as hot. In fact, when the leaves of the trees let water evaporate, it cools the air, so planted areas are always cooler than bare ones. The trees also put down strong roots, holding onto the soil and preventing erosion when floods come. In this way, protecting the riparian zone helps us during drought and during flood.”

“That seems really good,” said Benson. “And all you have to do is not cut down the trees?”

Mr. Abasi said, “We plant new trees also.” He pointed to a couple of seedlings surrounded by chicken wire and began to say more, but he was cut off by Dedan’s exclamation of delight.

“Swara! Impala!” Dedan cried, pointing downriver, and he slipped into the underbrush.

Anita took a breath. “Did he say ‘impala’? Like the antelope? I would love to see an impala.”

Grace smiled. “My little brother is a very good tracker.” She beckoned the others forward, downstream towards a stand of trees. The trees partially obscured the view of the river beyond. Ahead of his family, Dedan crouched next to a tree, staring ahead. As the others approached him, Mr. Abasi put a hand on Grace’s shoulder.

“Kuna simba,” he said, his eyes emphasizing meaning. “There is more than one animal at this place.”

“What other animals?” whispered Benson. He was trying to place one of the words Mr. Abasi had said. It sounded familiar.

“My father says there is also simba, the lion, here in this grove.” Benson and Anita both gasped and almost simultaneously clapped hands over their mouths. Benson’s eyes darted to meet Anita’s next to him. Her eyes had grown to the size of dinner plates. Benson hoped he didn’t look as scared as she did, but he found himself grasping her hand anyway.

Without pausing, Grace carefully lifted aside a drooping tree branch and gestured for them to keep walking. Benson kept hold of Anita’s hand and followed.

Slipping past the trees, the group entered an area where the river widened and slowed. In this area it became more of a pond, and it was obviously being used as a watering hole. Along the banks, hoofprints and pawprints of all shapes and sizes crisscrossed the small area of mud, and looking up, Benson saw exactly what Dedan had been excited about. Across the shallow water, perhaps 75 yards away, a small herd of antelope lapped at the water. They were lithe and graceful, displaying blazes of white and black along their sides. Some sported beautifully twisting horns. And there, not thirty yards from the impala, a lioness sat on her haunches, lapping water with her big golden eyes fixed on the humans.

Benson felt Anita squeeze his hand tighter. Benson was scared himself, but also excited. He remembered Rifat speaking of the sense of calm that came over him while he stared at the crocodile. Benson had never seen animals like this so close up, and they didn’t seem threatening.

“The animals have come to collect the gifts of Maisha as well,” Mr. Abasi said. “The river is an oasis, a protection for our animals. Protecting the trees and the grasses near the river, we also can provide a home for many.” He scratched his head.

“This can make problems for us. The farmers worry about sharing the grass with wild herds. And they will not want to share their livestock with a lion! But to see simba here after so many years is a sign that our efforts are working.”

Grace spoke up. “Father, if wild animals return, maybe we will have more visitors like Benson and Anita.”

“That would be good,” Mr. Abasi said. “With tourists, we can earn money to protect our river and our crops and wildlife.”

Something beeped in Anita’s pocket. Startled, the impala jumped, scampering away from the side of the river into the obscurity of another stand of trees further down the far bank.

“Sorry,” whispered Anita, reaching into her pocket, and her eyebrows rose. “Eeek. Worry alert! We have to leave soon.” She gave Benson a significant look.

They both apologized to the Abasi family. “We are, uh, meeting our group at the other end of the village,” Benson lied, “and we should really go soon.”

“We are glad you could share our meal and our story today,” replied Mr. Abasi. “I had much more to show you, like how we place our new plantings and how we protect our river from harmful chemicals, but yes, you must go.”

Anita apologized again. “We would love to stay longer! Maybe we can come back someday. Good luck to you, and your Maisha, and all the village. And please tell Mrs. Abasi thank you so much as well.” Anita truly was sad at not getting to spend more time with Grace. It seemed that they were already close friends.

“We will tell Mother,” said Grace. “Must you truly go home now?”

“Yes,” Benson said. “We truly must.” Saying their last good-byes, Benson and Anita walked off together across the village.

With her arm through Benson’s, Anita pressed the X-PA, and they left in a twister of dust.
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Chapter Nine

The Coral Crisis

The Philippines, present day

Anita opened her eyes to the sound of water lapping on a shoreline. She and Benson stood on a small, empty beach. The sand was soft and warm even under her shoes. A few yards away, a path led away from the beach under a scraggly mangrove tree. There were no other trees, only a collection of cutoff stumps. To either side, the beach ended in a tangle of grasses and weeds, and a number of small woody plants stuck straight up out of the shallow water. The sun shone, a few wispy clouds crossed the sky, and a light breeze ruffled Anita’s shirt and sifted through her hair.

“Wow, paradise!” said Benson beside her. “What could be going wrong here? Doesn’t this seem like a perfect place for a tropical vacation?”

“It feels like it,” said Anita. “But there must be people here struggling with climate change. Otherwise we wouldn’t be here, right?”

Anita crossed the sand to the path by the mangrove tree. As she crested the top of the sand, she saw more clearly where they were. It must be an island. Blue-green water glinted back at them from three directions. In front, across about two hundred yards of shrubs and grasses poking through sandy soil, stood a village. Plank houses with corrugated metal roofs clustered together around a single sandy road. As in Bangladesh, many of the houses stood on stilts. Little children kicked a soccer ball in the field before them, laughing as they tumbled in the grass and sand.

One of the children, a girl in a pink dress, noticed the visitors and squealed in delight, rushing over to greet them. Then the other children saw the newcomers as well, and they all raced over. The little girl arrived first, grabbed Anita’s hand, and held on tightly.

“Hello!” said Anita, laughing. “What is your name?” The little girl just laughed back. The other children, who consisted of three boys and two other girls, crowded around Benson and Anita, touching their clothes and hands, laughing and talking to each other in an unfamiliar language. Over the tops of their heads, Benson just looked at Anita and shrugged.

“I guess they’re our welcome party,” he said. “Let’s see if they’ll take us to the village.” He started walking towards the houses, and the children seemed to understand. Running and laughing, they pushed and pulled Anita and Benson into town. As Anita had seen from the top of the beach, it was basically one wide, sandy street lined with ramshackle houses. Pet dogs lounged in the shade, while chickens poked in the dirt, looking for forage. Under the houses hung drying clothes and an assortment of nets, traps, lines, and buoys for fishing.

Men in shorts and T-shirts, or no shirts at all, sat on chairs outside their houses, mending nets or setting up gear. They absently glanced at Benson and Anita before returning to their work. One man sanded a large canoe made out of a single tree trunk. Women in bright-colored dresses herded groups of children and carried baskets of clothes or vegetables.

One woman, dressed differently from the others, noticed Benson and Anita and walked over to them. She wore a light blue polo shirt, khaki shorts, and strapped sandals, and she carried a backpack. A tie held her long hair back in a relaxed ponytail, and she regarded Benson and Anita through small, rectangular glasses.
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She smiled and spoke. “Maayanghapon, good afternoon! Speak English?” The young woman had an accent, but her English was good.

“Yes! Phew, I thought we’d have to figure out which language…I mean, yes, we speak English. I’m Benson, and this is my friend Anita. We were just, uh, dropped off here.” Benson winced. That didn’t sound so believable.

The woman didn’t seem fazed. “Welcome! I am Lianna, a graduate student at the central university here in the Philippines. I can show you around if you’d like.”

“We’d like that a lot,” said Anita. “We’re students too, from the U.S. We’re here learning about climate change effects on communities.”

“What luck!” said Lianna. “I’m working on a similar topic. What if I took you snorkeling to see some of my work here?”

“Wow, yeah!” exclaimed Benson, at the same time as Anita mumbled, “Umm, I don’t know…”

“Come on, Anita. It’ll be fun,” Benson prodded. “And of course we’ll, um, learn important stuff too.”

“I think I have extra masks for you,” said Lianna. “If you want to learn about what climate change is doing to our coral reefs, there’s no better way than to see for yourself.”

“Sounds great,” said Anita. She didn’t want them to know that she was nervous about snorkeling. After all, she’d been brave enough to face down a crocodile, hadn’t she?

Lianna led Anita and Benson down the street, with a gaggle of children still in tow. Passing by the men working, Benson saw all sorts of fishing nets: some that had small netting and thin line, some that were very long and narrow, and some nets with big buoys on them for flotation. “Are all the families here fishing families?” he asked.

“Close,” replied Lianna. “Almost all of the people on this island depend on the ocean for food and their livelihoods. The men are usually the ones who go fishing, and they catch anything from parrotfish to grouper to sardines to tuna. Or sometimes invertebrates like crabs and lobsters. They’re experts, but we scientists want to help guide them so their resources have a future,” she finished gravely.

“What do you mean?” asked Anita.

“Well,” said Lianna, “a lot of the coral reefs around the world are victims of overfishing, meaning that too many coastal people are catching fish faster than they can replace themselves. Overfishing puts stress on the whole ecological system. Eventually, there can be a breakdown in the natural trophic system, or food web. The numbers of fish of different species in the coral reef become unbalanced. Sometimes, that can lead to a very unhealthy, less productive coral reef.

“One example is parrotfish. You might have seen them—really colorful fish with big lips. Parrotfishes are some of the most important members of a coral reef fish community. When you see them on the reef, they look as if they’re eating coral. In fact, most parrotfishes are eating the algae that grow on the coral. If humans capture these parrotfish faster than the parrotfish have babies, then the algae get out of control. The algae can cover the reef and more or less suffocate it, leading to a fundamental change in the coral reef system, one that is much less productive and can support fewer species of fishes.”

“So, should everyone stop fishing?” asked Anita. She wondered what all these families would do on this small island if there were no fishing allowed.
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Lianna shook her head. “As I said before, these people depend on fishing to feed their families, so governments can’t just tell them not to fish. Some organizations, like the one I work for, try to collaborate with the fishermen to educate them about how the coral reef system works. This way, they can help think up ways to work together so there will still be fish for their children and grandchildren. We haven’t figured out all the answers, but I think the only way we’ll be successful in saving coral reefs and protecting these villagers’ livelihoods is by working together.”

By this time Lianna, Benson, and Anita had arrived on a new beach. This one was much wider and longer than the one where they had landed, and it seemed to be where much of the commerce on the island took place. Canoes like the one the man had been carving in the village were drawn up on the beach, along with larger wooden boats and a couple of fiberglass motorboats. Sun-dark men in shorts and no shirts carried baskets, nets, and the day’s catch up and down the beach. Women and children helped the men by hanging nets to dry, draping them over the trunks of leaning palm trees. It was a busy scene, but serene. To Benson it looked like these people had been doing this for hundreds of years.

Lianna motioned Benson and Anita over to a boat with “University of the Philippines” painted on the side. “Climate change here is a stressor, just like overfishing. Climate change causes warmer water and a more acidic ocean, and may increase the severity of tropical storms and hurricanes, which we call typhoons. Here, let me help you,” she said, giving Benson and Anita a hand as they gingerly stepped into the boat. They picked their way over wetsuits, scuba gear, notebooks, boxes, and a bunch of instruments and tools strewn over the boat’s floor. Lianna shoved the boat off the sandy beach and jumped aboard.

“I can see that climate change could be causing warmer water, but why does it make the ocean more acid?” asked Anita. “And what do you mean, that climate change is another stressor?”

“Two good questions.” The outboard engine sputtered to life, and Lianna steered the boat towards a line of white buoys about two hundred yards offshore.

“First, about ocean acidification. It turns out the oceans absorb about half the carbon dioxide we pump into the air when we burn fossil fuels. When carbon dioxide dissolves in water, it makes a weak acid. The more acidic water makes it harder for skeletons and shells and coral to form.”

“So it makes it harder for the coral to repair itself if something happens,” Anita said.

Lianna nodded. “Exactly. Climate change is a stressor because it puts pressure on a system that’s in a fine balance. It makes it harder for the system to bounce back when something bad happens. When you combine stressors like warmer water, more acidic water, overfishing, pollution, coral destruction, and a number of other things, they can be very harmful to the coral reef ecosystem. It’s like when you’re cooking. If there’s one wrong ingredient, or you add too much salt, there’s not too much harm done and your meal will probably turn out okay. But, when you add too much salt, and burn the vegetables, and overcook the meat, then you have a bad dinner.”

Benson could understand that. He had never been a very good cook, and he always seemed to mess up just enough things so that the meal didn’t turn out the way he wished it would.

“As for what warmer, more acidic water does to coral reefs,” Lianna said, “let’s see for ourselves.” She handed Benson and Anita each a scuba mask. “I guess you’ll have to go swimming in your clothes!”

Anita made a face and shook her head. “How can we go swimming in acid?” she asked.

Lianna laughed. “It’s not like an acid you’d use in chemistry class. Humans don’t notice a thing.”

Benson shrugged and took off his T-shirt. Anita chewed her lip, determined not to let Benson see how nervous she was. She carefully removed her shoes and socks and stowed them in the dry bow of the boat, discreetly tucking the X-PA into a shoe. She took the mask from Lianna and listened as Lianna explained how to adjust it and how to use the snorkel.

Lianna donned her own snorkel and jumped right in. “Don’t worry, the water is wonderful!” she said, doing a little dive and reemerging. “Let’s take a look at the coral reef!”

Anita took a deep breath, held her mask to her face with one hand as Lianna had done, and jumped in.

It was like entering a warm bath. The water was soothing, and the waves were calm. But when Anita opened her eyes, she saw that she was definitely not in a bath. Spread out ten to fifteen feet below her lay a coral reef. Big round brain corals bulged out among corals that looked like antlers, and tables, and fans. Darting, floating, and dashing through the maze of corals swam more kinds of fish than Anita had ever seen. Tiny, bright purple fish poked their heads in and out of the coral, while rainbow-colored parrotfish and speckled groupers picked their way across the seascape. Along the sand between clusters of coral, Anita spotted a ray gliding majestically, and she watched as it passed a strange white fish with a rectangular head and snout rooting in the sand. Every color of the rainbow appeared, and the scene vibrated with a diversity of life. Anita’s chest felt tight just to see it.
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After a few minutes, Lianna flashed thumbs-up at Anita and Benson, motioning for them to surface. When Anita poked her head out of the water, Lianna was treading water and had dropped the snorkel from her mouth.

“This is what a healthy coral reef looks like,” Lianna explained. “You see a varied and abundant community of fish, and the coral is healthy as well. Remember those white buoys we passed by in the boat? That was the entrance to our marine protected area. A marine protected area, or MPA, is a place protected from fishing. A well run MPA can become a haven for fish and other animals, healthy and undisturbed.”

Benson spluttered as he spit out his snorkel. “But what about the fishermen? Don’t they want to fish here? And what does this have to do with climate change?”

Lianna adjusted her mask. “We’re getting to that, I promise. The fishermen of this island are very proud of their marine protected area. Having a place protected from all fishing, like a nature reserve for fish, means that often those fish get very abundant in this area, and can swim out to other, unprotected areas. After all, there’s no fence on this MPA. Many of the fishermen see the MPA as a sort of bank account. As the area inside the MPA fills up with fish, they spill over into areas where the fishermen can fish for them, like earning interest at a bank.”

“That’s cool,” said Anita, “but I still don’t really see what that has to do with rising temperatures and climate change.”

“Let’s go have a look over here,” said Lianna by way of response, and she ducked her head back underwater, pointing towards an area outside the line of white buoys. Swimming behind her, Anita saw the seascape below her slowly change. Gradually, she saw fewer and fewer fish. Moreover, the coral didn’t look as healthy. Its colors were not as vibrant, and many of the corals were covered with a thin film of green. In fact, the whole scene took on a greenish hue, as if the ocean itself were seasick.

Then, over a little rise in the sand, came yet another change. All the corals in this area seemed like ghosts of themselves. The antlers and the brain-coral shapes were still there, but the coral were white, as if a painter had taken a can of white paint and thrown it over the coral. Here, there were very few fish, and only a couple of large, many-armed sea stars clung to the coral. Anita felt strange, almost sad, looking at the bone-white coral. Then Lianna signaled them to surface again.

“This is one effect of climate change,” Lianna told the two friends. “It’s called coral bleaching. Coral are made of a mutual relationship between the tiny coral animals themselves and a special kind of beneficial algae, called zooxanthellae (zoo-zan-THELL-ee). Those special algae give every coral its colors and help the coral acquire food. When the water gets too warm for an extended period of time, or sometimes as a result of other stressors, the tiny microscopic coral expel the zooxanthellae from the coral skeleton, leaving the coral looking bleached and white like this. Sadly, if the coral stays bleached for too long, it will die, and a whole mini ecosystem will be gone.”

“So climate change can cause coral bleaching,” said Benson. “No more colors, dead coral, no more fish.”

“Yes,” replied Lianna. She wasn’t smiling anymore. “Coral bleaching is part of what I study, and it has become more common as the world’s oceans have gotten warmer. Coral is very sensitive to temperature and other aspects of water chemistry and nutrients, which is why coral reefs only exist in certain places in the world. Climate change stresses coral, and may be damaging coral reefs faster than we can save them, or faster than they can adapt. Here, let’s return to the boat.” She began swimming slowly back towards her research boat.

“But, what can we, or anyone, do to help?” asked Anita, swimming beside her. She didn’t want to feel helpless about the loss of such a unique and beautiful ecosystem.

“That’s a good question to ask, Anita,” said Lianna. “There are a few things we can do. Obviously, the biggest issue is the continued burning of fossil fuels for energy by humans, which is contributing to climate change on a global scale. But that’s a very big and difficult problem to address.”

“Yeah, that’s an understatement,” remarked Benson. Remembering back to the reporter in Warren Washington’s office, Benson thought about how so many people didn’t even believe that climate change was real, much less want to do anything about it.

“But there are other, more local things that we think can help,” Lianna continued. “I talked before about multiple stressors, like how the combined effects of pollution, overfishing, and climate change can be too much for a reef to handle. Well, if we can reduce some of the other stressors, we know that coral reefs can be more resilient to climate change. If there is a healthy fish community, with important herbivores like parrotfish, the reef can better fight off some coral bleaching events, because the community can recover more quickly when the warm event is over. You can see the evidence here, where the coral reef in the marine protected area is much healthier, even though it probably experienced a bleaching event similar to the more damaged coral outside the MPA.”

They reached the boat, and Lianna hooked a small ladder over the side. She climbed aboard and held out a hand to Anita.

“So, having some marine protected areas is good for fighting against the damage done by climate change?” Anita asked as she came aboard.

“Good, but not enough,” Lianna replied. “It’s nice to have some small marine protected areas, but we also need to work on those other stressors I talked about, on a larger scale. Maybe we can’t solve climate change at its root here on this small island in the Philippines, but we can make real progress on other things. We can reduce our pollution and waste from the village, so it doesn’t suffocate the reef. We can work with fishermen to use more sustainable fishing practices to manage their fisheries. Then, maybe, the reefs will be more resilient to climate change. They’ll recover better, and we can have beautiful coral reefs in the future.”

Anita and Benson took off their masks and settled themselves in the boat, their minds still full of branching coral and darting fish.

“Sorry, I talk a lot,” Lianna said. “Let’s get you back to shore. I’m sure you have someplace to be.” She started up the small outboard and steered the three of them back to shore. Benson didn’t say much on the short trip back. He was lost in thought. Climate change seemed like an enormous problem, and it had such acute and local consequences for so many people. On the one hand, the problem seemed too big to solve, and maybe the coral reefs were doomed. But, at the same time, the beauty of the coral reef in the marine protected area, and the optimism of people like Lianna, made him believe it was possible to protect the reefs, and maybe the way of life, for people like those on this island. He was still thinking about Lianna, and coral bleaching, and the beauty of the healthy reef, as he and Anita said their good-byes to Lianna and found a quiet stretch of beach to pull out the X-PA.
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Chapter Ten

Fire Escape

New Mexico, present day

Benson and Anita arrived on a dirt road leading down a hill to distant, softly colored one-story adobe houses. Brightly colored hollyhocks stood sentinel against the walls, and the smell of burning piñon wood drifted in the air. Eagles circled above. In one direction Anita and Benson saw red, gold and brown mesas far away below, while in the other, foothills of higher mountains rose, covered with evergreen forests. They took a deep breath.

“I feel like I’ve arrived in Heaven,” Anita exclaimed.

As the smell of cooking wafted up to them, Benson responded, “Me too. That’s food down there. I can’t believe I’m hungry again, but I am.”

But another smell mingled with the cooking, more acrid and closer. Benson looked for its source. He heard something crackling, and then Anita jolted his arm and pointed. A line of low flames crept across the dry grass, working its way to a haystack stored in a bin by the road. “We have to get that,” Benson exclaimed, and he ran towards it. He stamped on the grass, but the little flames rose higher. Coughing, Anita tried to kick dry dirt at the flames as smoke rose around them.

Brakes squealed, heavy footsteps sounded behind them, and someone hauled them back. A spray of red propellant arched over their heads and fell on the grasses, smothering the fire. “You are NOT firefighters and you do not know what to do. Always, always, always call for help first!” A rugged dark-haired man in bright orange jacket and pants with heavy boots glared down at them.

Seeing their terrified faces, he relented a little. “Thank you for bringing this fire to my attention. With this dry weather and flying sparks, it’s easy for small fires to take off. Where are you headed?”

Anita looked down at her X-PA, but it didn’t tell her anything.
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“I smelled food,” said Benson.

“I’m on my way for food, too. Jorge Martinez. Call me Jorge.” The firefighter pulled off a thick glove and shook hands. “Want to ride the last few yards?” He let them climb in his jeep and drove them into the small town, where two dogs and a cat lounged by the side of the road. The town, Anita noticed, was strangely bare of vegetation, with bare dirt yards surrounding the houses and no trees nearby.

Jorge led them into an adobe diner decorated with bright murals. They sat at the counter and looked over the menu. Using his middle school Spanish, which brought a smile to Mr. Martinez’s face, Benson ordered enchiladas. The waitress then asked Mr. Martinez, in fluent English, if he wanted the usual. He winked and said yes.

“This hasn’t been a Spanish-only town for the better part of a century, but it was founded by Spanish conquistadores, and most people here speak both English and Spanish,” Jorge Martinez explained.

The enchiladas arrived with sopapillas, giant puffballs of fried dough. Mr. Martinez showed the kids how to pour honey into them, and they were so tasty that for a while Anita and Benson forgot their mission altogether.

Then Jorge turned to look at Anita and Benson.

“You’re not from around here, are you? Please forgive me, but we all know each other around this town. In fact, we’re mostly related. The beautiful woman cooking is my wife Joyce, and my family lives in the house behind the diner. But why are you visiting here? It’s not the best time.”

Benson swallowed the last of his sopapilla and licked his fingers. “We’ve been trying to learn about how people will handle extremes of climate change. You’re an expert in handling fires?”

“Well, I fight them, but there are so many these days it’s hard to be an expert. I’m on a two-hour break, but I have to go right back. We may have trouble on our hands, and I want to make sure my family will be okay. Where are your folks?”

“Far away,” said Anita in a small voice.

“At work,” added Benson.

“You don’t want to tell me where? Los Alamos, probably. You know, it’s no longer a secret! After lunch I’ll leave you with my family, and if there’s any danger, if the fire turns and heads this way, you’ll have to stay close to them and do exactly what they say. My wife is trained to know what to do. You do realize that you are halfway up some high mountains, and you could get trapped if you’re not careful. The way down to the valley is not straight and may not be safe.”

“Is there really a fire nearby?” asked Benson.

“We have at least one big smoker out there, probably many more, but the weather can easily fan one small one into something big. What did you think of that lightning storm last night?”

Benson looked helplessly at Anita, who answered weakly, “Some storm!”

Jorge nodded. “There were hundreds of strikes. That means other fires can now be smoldering inside trees, or underground in the part of the soil we call ‘duff’, just waiting for the right temperature and wind to break out. It was a ‘dry storm’ because it’s been so hot and dry the rainwater didn’t even reach the ground.”

“I guess you can’t do much about lightning,” said Benson.

“Nothing,” agreed Mr. Martinez, “but we have to work hard to prevent terrible consequences.”

“Maybe it will rain soon,” said Anita.

“The weather experts don’t think so. When there’s rain on the way out here, we can usually see it coming over the dry lands a long distance away. I looked before I came in. Nothing.” He took a long drink of coffee. “We may even have to build a fire ourselves.”

“You? After all you said?” Benson was confused.

“Not all fires are bad. Some fires, called backfires, can hold back a larger fire. If we burn an area in a controlled way, it clears out the underbrush so the wildfire has nothing to burn. We also have other ways to clear an area around the fire.”

Anita said, “It’s too bad you have to chop down or burn the forest to control a fire.”

Jorge made a face. “The woods have already been weakened, first by drought and then by invasions of bugs that attack weak trees. The smaller trees are prime pickings for a fire. We have to make choices and protect what we can.”

From outside came a chopping noise, like a helicopter. Jorge excused himself, saying he’d be right back. After a few minutes, he returned and called to Joyce, who came out from the kitchen. “Not good news, I am afraid. Those were the copters with fire retardant and the men and women to drop into the zone. Looks like the fire has turned towards us after all. Joyce, you remember our plan. I have to go, but you take the truck and drive everyone you can to Hispaniola immediately. I’ll meet you there when we finish. Oh, send someone to ring the town bell.”

Another sound echoed from outside, and this time, Benson and Anita rushed after Jorge out to the street. Clattering down the street came a herd of elk, galloping, their antlers swinging and wild eyes rolling back in their heads. Benson covered his mouth with his forearm to protect himself from the dust they stirred up. When the elk had passed, Jorge jogged off down the street, yelling again that he’d meet them at Hispaniola.

“I’ve never seen the elk do that before,” Joyce Martinez said in a shaky voice. She folded her apron and flipped the sign on the diner to “Closed.” “Follow me!” She led Benson and Anita to the adobe house behind the diner. On her way she asked a neighbor to ring the bell while she loaded the truck.

In the yard a small spotted white dog without a tail ran up to her, wagging his whole body. “No Tail! I have to remember your food! Listen up, kids, Ricardo, Maria and…Skinny, you still here?” she called to three kids playing ball in the back. “We’re going to town, pronto. Grab your emergency bags and get in the truck.” Two children, presumably Ricardo and Maria, a boy and girl a few years younger than Benson and Anita, scurried into the house. But Skinny, a scruffy kid with a ragged haircut, who didn’t seem to be a member of the household, stood still.

“Mrs. Martinez,” said Skinny. “My parents are coming to get me when it gets dark.”

She hesitated for a moment, and then shook her head. “That’s too late. You’re coming with us. Here, borrow my phone and call them to let them know to meet you in Hispaniola. And then can you bring No Tail’s food from our cupboard? Bring some water too. These two will help you.”

Skinny gave Benson and Anita a wary look. The three of them went inside. Skinny pulled open a cupboard below the kitchen sink. At the same time, he kept punching numbers into the phone.

“Darn, no service!” he said. But he kept trying anyway.

“Don’t worry, you can probably call them from the road,” Benson said.

“Is this the dog food?” Anita asked, hauling out a large bag of kibbles. “And what can we use to carry water?”

Everyone piled into the pickup, two waitresses in front with Mrs. Martinez, and the kids in the truck bed behind. Anita settled her back against a large suitcase, and Benson leaned against a pile of sleeping bags, cradling a painting Mrs. Martinez had given him to hold. Ricardo and Maria sat on duffel bags. Skinny, because he had no suitcase, was given the job of holding onto No Tail. By the time the truck started up, smoke hung over the mountain rise. Other families were leaving, too, and the trucks and cars swung into a long, slow parade, lurching off down the winding road towards the valley towns.

Midway down the hill they heard a boom and saw a neighbor’s truck wobble to the side of the road with a flat tire. Mrs. Martinez pulled over to pick up the passengers, but in the end they climbed into another truck that didn’t have five kids in the back.

When they took off driving again, suddenly Ricardo turned and said, “Hey, where’s No Tail?” Anita looked around the bed of the truck. He was nowhere to be seen. The Martinez children began to wail and berate Skinny, who shielded his face with his arm to hide the tears pouring down his cheeks. Ricardo pounded on the back window of the truck cab until his mother pulled over and stepped out of the cab to find out what was wrong.

“We have to go back for him!” Ricardo begged.

Joyce Martinez turned all the way around. Behind them, the smoke column billowed higher beyond the ridge, and now smoke came from a second direction as well. Mrs. Martinez shook her head. “We go on. He will find his way.” Skinny leaned out the back of the truck, calling No Tail in a hoarse and plaintive voice.

As Mrs. Martinez started the truck again, Skinny suddenly vaulted out of the truck bed and bolted down the road, pumping his arms and running as fast as he could.

“Wait, come back!” Anita yelled.

“Mom!” screamed Ricardo. Mrs. Martinez braked, opened the door of the truck, and stepped out once more. When she saw Skinny disappearing down the road, she shouted and waved her arms, but it was too late. He veered into the woods and disappeared.

“He’s gone to look for No Tail,” Maria said in a shaky voice.

“Why do you kids have to be so hard on him?” demanded Mrs. Martinez. “What are we going to do now?”

Anita thrust her elbow into Benson’s ribs. He looked at her and she made a fist over the X-PA in her pocket, reminding him that they had a way out. “We’ll get him,” she said, standing.

“No way,” said Mrs. Martinez. “Absolutely not. No more children running away.”

Anita wavered. She wasn’t sure she had ever out-and-out defied an angry mother like this before. But Benson stood up beside her. “We’ll be okay, we promise,” he said. “We’ll find Skinny if we can.” He took hold of Anita’s hand, and the two of them stepped onto the side of the truck bed and leaped off.

Anita landed hard on the pavement, falling forward on her hands. Mrs. Martinez wailed and tried to grab her, but Anita scrambled to her feet and ran for the woods.

“Take your family to Hispaniola!” Benson shouted over his shoulder as he ran. “We’ll catch up!”

Ricardo’s voice sounded behind them. “Do you have superpowers?”

They leaped over a ditch at the side of the road and ran ducking and weaving into the forest. Finally Benson raised a hand for them to stop, and they turned and peered around a tree. When they managed to see the road through the branches, they made out the Martinez family truck and Mrs. Martinez waiting beside it with her hands on her hips as other cars crept slowly past.

“We are in so much trouble, “Anita said, panting.

“Yeah, but you were right,” Benson answered. “We couldn’t just let Skinny run into danger when we know the X-PA can whisk him to someplace safe.”

Anita pulled the X-PA out of her pocket and glared at it. “Where’s Skinny?” she demanded, and she punched at its buttons.

“It’s not going to tell us,” Benson said. “But we know he was heading back to where No Tail jumped out. That way.” He pointed.

The two friends headed through the woods, parallel with the road, jogging and calling. The ground underfoot was uneven. Sometimes they had to climb over fallen logs, and twigs caught at their clothes. “I hate running,” Anita gasped as she sprinted across a clearing. “Skinny! No Tail!”

“Doing great, Anita!” Benson encouraged her. “I’m sure they’re just ahead.”

Anita dragged. Her side ached. “Benson, stop, I have to rest.”

Benson halted. “Yeah, I think we’ve come pretty far. Let’s check the road.” He crept downhill like an army scout, trying to see without being seen, and Anita followed him, glad not to be running. Benson pointed. “Look there. It’s the truck with the flat tire. That’s where we stopped, where No Tail got away.”

There was much less traffic on the road now. “Do you think Skinny and No Tail might be hiding in the truck?” Anita suggested.

They slid and scrambled to the side of the road, leaped over the ditch and ran to open the cab door. But there was no sign of the missing dog or boy. “Which way would Skinny go?” Benson said.

“He’d go where he thought No Tail would go,” Anita said. “And No Tail would probably head… home. Which is…” One thing she had was a good sense of direction. She swayed for a moment and then pointed off to the left, back into the woods. “That way. Over that ridge.”

Above the ridge, a cloud of gray smoke billowed. “There’s fire on the other side,” Benson said.

“Then hurry!” Anita closed her hand on the X-PA in her pocket and plunged back into the woods. Her legs churned. New energy drove her, the energy that came with danger. She felt certain that the two lost travelers were somewhere just ahead. “Skinny! No Tail!” she called over and over as she ran.

Then Benson caught her arm. “Listen!”

They heard a faint cry, then another. “Here!”

They charged through the woods, following the voice. They broke through a stand of young fir trees and nearly ran into Skinny. The lost boy was on his knees, tugging at No Tail’s collar, while the dog wriggled and whined. No Tail’s collar was caught on a branch, and Skinny, with tears running down his smudged face, kept saying, “Hold still, boy. Hold still.” He was trying to work the collar free, but it was stuck fast.

Benson knelt beside Skinny. “We can do it,” he said. “Just take the collar off. There’s got to be a buckle here.” He got his head low to the ground and turned to look under No Tail’s neck. “Here it is.”

While Skinny held No Tail, Benson worked on the collar, pulling at the leather strap with fingers that seemed too thick and clumsy for the job.
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“Hurry,” Anita said. Squirrels skittered overhead, leaping from tree to tree, heading downhill. The smell of smoke filled the air.

“I wish I had a knife,” Benson said. “From now on I’m going to carry a pocket knife.” He dragged on the strap, forcing it back through the buckle until it suddenly broke free. “Hold him!” Benson shouted, and Skinny clung onto No Tail and staggered to his feet.

A few feet uphill of them, a treetop burst into flames.

“Stand close together,” Anita ordered. She stepped close to Skinny and Benson, punched “Home” into the X-PA, and waved the device in the familiar figure eight around them.

Nothing happened. They still stood, pressed close together, on the forest floor. The treetops nearby crackled and spat flame.

“It’s not working!” Anita cried.

“We can’t bring things from the past,” Benson said.

“But this isn’t the past,” Anita wailed. “Or maybe it is. Maybe it’s last summer.”

“What are you talking about?” asked Skinny, pressed between them.

“Try Hispaniola,” Benson said hoarsely. “Hurry. H-I-S-P—”

“I know,” said Anita, and she punched the letters in. As she waved the X-PA, a burning twig floated down onto her hand. She dropped the X-PA in the underbrush, scrabbled around for it, and lifted it again. Its face was blackened with soot, and its screen was blank.

“Run!” screamed Anita.

The three kids scrambled downhill, heading for the road. Skinny, with his arms full of dog, slid on loose gravel and sat on his rear. “Put him down,” Benson urged. “He’ll follow us.”

Skinny set No Tail on the ground, and the dog did follow, running with his ears flapping and his tongue lolling. Anita tried to keep her eyes on the ground in front of her. Don’t trip, don’t sprain an ankle, don’t think about how hot it is or that crackling sound behind me—Ow! A branch slapped her face.

Through the trees below, they caught a glimpse of the road, and they hurtled faster, gaining ground ahead of the fire. They burst free of the forest and lurched onto the road. The abandoned pickup truck lay a hundred yards to one side, and cruising along next to it came a jeep with the words “Fire Service” printed on the side.

“We are in so much trouble,” Anita said again. She looked at the X-PA and wiped the soot from its face. After a moment’s static, the screen lit up again. “Maybe we can poof! away from here,” she said to Benson.

He shook his head. “They’d all just think we burned up,” he said. “Nobody would believe Skinny, and they’d blame him, and he’d be an outcast forever.”

The fire service vehicle accelerated toward them and then screeched to a stop. The door flew open and Jorge stormed out. “You kids! Disobeying orders, endangering yourselves and others—You—!” He broke off, evidently unable to voice the full extent of his indignation. Instead he stamped his feet, looked up at the hillside flowering into flame, and growled, “Jump in.” The three kids climbed into the Jeep, crawling over each other, the boys in back. No Tail jumped into Skinny’s lap. Jorge cranked the gears and pushed the accelerator to the floor. The Jeep lurched and roared down the road.

Jorge shook his head and glared at Benson and Skinny in the rearview mirror. “When I came along sweeping for stragglers and I found Joyce and the kids waiting for you, I couldn’t believe it. I sent them on ahead. Skinny, a dog is not as important as a boy. You are important. Don’t you ever forget it. As for you two…”

“They saved me,” said Skinny. “They freed No Tail.”

Jorge just shook his head, making a growling noise deep in his throat. A few miles farther on, he activated a radio on the dashboard. “Frank, this is Jorge. Please tell Joyce I have the kids and they’re safe. We’re on our way down.” He switched off the radio.

“We’re very sorry,” Anita said meekly. “You must be so worried about everything. Will the fire get your house?”

Jorge shook his head. “I don’t know. We’ve done everything we can. We cut down all the snags, the dead trees that could catch fire. Every weekend I have Ricardo clear away brush and debris. He’s a great worker, that boy. Our town even burned all the dry grass around it so fire wouldn’t find a way in. But when it’s so dry, and the fire stirs up a wind, sparks can fly a long way.” He shook his head again. “You never know.”

He drove on a while, and then he spoke again. “I don’t have any news about our town yet, but I can tell you the next town over, Loro, burned to the ground. They had some disagreements in their town council, but last week they finally came up with instructions for all the residents. They were going to start the clearing and burning this weekend. But fire season came early this year, and now those people have lost everything.” He pounded the heels of his hands against the steering wheel. “It’s just so frustrating.”

“Are the fires getting worse?” Anita asked. “Do you think it’s because of climate change?”

“You can’t say for sure that any one fire is caused by climate change,” Jorge answered. “There’s lightning, cigarettes, campfires…But little fires spread a lot more easily when it’s hot and dry, and we’re sure having hotter, drier weather than we used to when I was a kid. And more and more, the scientists are telling us that the heat waves we’re having are more than natural variation. The climate truly is changing.”

From the back seat, Benson said, “Look at it all together. Temperature rising, drying plants, drying streams…less moisture everywhere.”

Anita added, “And we know when trees burn, just like coal or oil, they release carbon dioxide. And when the forests are gone there are fewer plants growing to use up the carbon dioxide in the air.”

They sat silently for a few minutes, as the Jeep’s tires hummed against the road.

Then Benson spoke again. “The more trees burn,” he said, “the more CO2 in the atmosphere, and the more trees burn…”

The road widened and flattened as they drove into the town of Hispaniola. Jorge steered the Jeep past the Motor Inn and the Super Mart towards the main square, where he parked the vehicle and ushered them out. “The family will be waiting by the fountain,” he said.

The town square was paved, and scattered scraggly flowers stood in pots. No water rose from the fountain at the square’s center, presumably because there was no water to spare. Tired firefighters, town exiles and locals all milled around waiting for news.

Skinny and No Tail ran across the square ahead of the others. By the time Benson and Anita caught up to them, No Tail was in Ricardo’s arms, licking him all over the face, and Maria had her arms around Skinny. “You saved him, you saved him!” she cried, jumping up and down and almost knocking Skinny over.

Mrs. Martinez’s eyes bored into Benson and Anita. “You almost gave me a heart attack,” she said, “and I’m too young to die. Three children missing! No more sopapillas for you. But I am very glad to see you alive.” Her voice softened. “And thank you for bringing Skinny back.”

A man with long black braids and tan, weathered skin under a baseball cap fidgeted next to them. “Who is this Skinny?” he demanded. “And what did he do?”

Skinny detached himself from Maria’s hug. “I’m Skinny,” he said, looking at the ground.

“He ran back and saved our dog from the fire!” Maria said.

The man shook his head, swinging his braids. “I have a son like you, who can’t bear to leave another living creature in danger,” he said. He introduced himself as Anthony, and explained that his son had come down from their pueblo to join the firefighters. “Every time he goes out to fight a fire I worry. But my son knows what he’s doing. He carries a fire tent in case the fire changes its direction. Still…”

“A fire tent?” Anita asked.

“Yes. It’s like a special sleeping bag, fire resistant and insulated. If the fire’s about to get you, you climb inside and close it and hunker down and hope the fire just passes over you. Sometimes it works.”

“That’s so scary,” Anita said. She tried to imagine lying glued to the ground in darkness as fire roared above.

“It takes a lot of courage,” Anthony said. He turned to Skinny. “Skinny is no name for someone so crazy brave. What is your given name?”

“Thomas,” Skinny said shyly.

The crowd parted, and a Latino man and Native American woman in traditional dress hurried through the opening. Skinny-named-Thomas gave a cry and ran to them, burying his face among his mother’s turquoise necklaces as she stroked his messy hair and scolded, weeping.

When Skinny’s mother released her son from her embrace, Anthony spoke again.

“This is your son?” he asked. “He must fill you with pride and fear, the way my son does me.” He reached an arm for the boy’s shoulder and turned him so he could look him in the eye.

“To many of us, Thomas, you will be known as Firewalker,” Anthony said, and clapped the new hero on the back.

Benson and Anita drew back and found Jorge at the rear edge of the circle forming around Thomas the Firewalker. “Excuse me,” Anita said. “I just wanted to tell you our parents have called from over at the Motor Inn.”

“Need a ride?” Jorge asked. “In just a minute I’ll be on my way back up to a different part of the mountain.”

“Oh, no,” Anita said hastily. “We just wanted to tell you we’re leaving and to say thank you and we’re sorry.”

Jorge didn’t smile, but he said, “I should say thank you for helping to find my kids’ dog. But promise me, please, you’ll never take a risk like that again.”

“We won’t,” Anita said, at the same time Benson said, “Never. We can promise you that.”

Jorge shook their hands, and then they walked swiftly away, past the Super Mart. A few blocks farther down the street, they slipped around the side of the Motor Inn.

“I can’t believe this thing let us down,” Anita said, polishing the face of the X-PA with her sleeve. “I hope we didn’t break it.”

“That was a close one,” Benson said. “Having the X-PA made us arrogant.”

“I sure hope it works now,” Anita said. “Otherwise we’ll have to hitchhike to Massachusetts and hang around a few months waiting for time to catch up to us before we can get home.” She looked at Benson. “We are going home, right? Even though we haven’t figured out the answer to climate change? Because I don’t know about you, but for me, lava, crocodiles, lions, wildfires—they’re enough. I’m adventured out.”

“Me too,” Benson said. “Home.”

In answer, Anita handed him the X-PA. There was only one destination remaining: GREENHOUSE.
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Chapter Eleven

Food Fight!

It was hot and sticky again.

Benson and Anita stood on the concrete floor of the greenhouse in the heavy air. Tucking away the X-PA in his back pocket, Benson surveyed their surroundings. They had returned behind a row of trellised tomatoes, close to the place where Quarkum had appeared so unceremoniously to send them on this climate mission. As usual, it seemed as if hardly any time had elapsed, and the greasy-haired man’s lecturing voice still droned on, addressing their field trip class.

“…I mean, how could these socialists and eco-hippies be telling you that carbon dioxide is bad for the environment?” the man demanded. “They’re trying to brainwash you. Look around you! Look at all these plants! Just as we breathe oxygen, the plants breathe carbon dioxide. More CO2, more for the plants all over the world to breathe!”

Benson felt himself swell with indignation. He wanted to jump out and start arguing with the man. He poked his head around the row of tomatoes.

“Plus,” the man continued, “everyone is making such a huge hullabaloo about a possible two degrees of warming?? I can’t even tell the difference between two degrees warmer and colder. Any day here or anywhere else fluctuates much more than that in a given afternoon, much less an entire day and night. How can any of us possibly believe that there’s something wrong with the way we live our lives when these so-called ‘scientists’ can’t give us any more than a potential two-degree change? I say, who cares?”

Benson took a deep breath. He thought of the everyday people he had just witnessed battling the effects of climate change—flooding, drought, fires and the death of coral reefs—and he knew he had to confront this man who was dismissing them all as if they didn’t matter. He was just about to stomp into the open when he realized that Anita had already swept by him, striding around the row of tomatoes to push her way to the front of the class. He hastened after her.

Anita raised her hand but did not wait before speaking. “Excuse me, mister, but you’re wrong,” she said loudly. Her cheeks, smudged with smoke and ash, glowed red, with anger or embarrassment Benson couldn’t tell.

The greasy-haired man plowed on. “I’m telling you, these green-washing, hypocritical, tree-hugging, anti-progress hooligans—wait, what?” He glared at Anita. “Who gave you permission to interrupt, little miss?”

“My name is Anita Pacheco,” Anita replied forcefully. With each word, she stood a little taller. “Sure, plants use carbon dioxide, but too much carbon dioxide in the atmosphere does so much more than give plants extra stuff to breathe. Excess carbon dioxide warms the planet by trapping radiation from the sun, and that’s going on too fast for our planet to adapt, so all sorts of bad things are happening, like more fires, flooding, drought, coral bleaching—”

“Um, yeah, okay,” interrupted the greasy man, chuckling, “that’s what these big-government frauds want you all to think, just so they can curtail our freedoms and constrain our right to pursue the American dream. In fact—”

“Excuse me,” Anita fired right back. “I was not finished talking.” A few titters and murmurs rose from the assembled class, as the kids turned around to listen to Anita. Benson smiled, proud of his friend for standing up for herself and good science. “You say two degrees of warming is not noticeable. You are completely confusing weather and climate. Two degrees on one day is no big deal. Two degrees overall average is a huge deal. It means more rain, bigger storms, more deserts. And to be honest we’re probably headed for more than two degrees. Try telling villagers in Bangladesh whose communities are getting flooded by rising sea levels that they’re being fooled or ‘brainwashed’. Try telling victims of coral bleaching in the Philippines who depend on healthy coral reefs that it doesn’t matter if there are no more fish. Or people losing their homes to forest fires, or people who can’t find water for their crops in Africa, or—”

“Yeah, well, I’m sure we can all feel sorry for those poor, struggling people,” the man shot back. Benson didn’t think he looked very sorry, but he thought he detected a flicker of uneasiness in the man’s eyes. Maybe he wasn’t used to people who argued back. “Thing is,” the man continued, “that’s not humans causin’ that stuff. We’re in a bad natural cycle, the solar flares firing off and such. All these people paid off by the greenies are just trying to get you young students brainwashed into feeling guilty about nothing, while—”

It was Benson’s turn to interrupt. “Yeah, right,” he said. “Climate change can happen naturally, and has in the past, as we know from ice core science, but we also know that climate change in our time is definitely not natural. It’s way faster. Just look at Charles Keeling’s carbon dioxide curve. It’s been steadily increasing for decades, and the level of carbon dioxide in the atmosphere is much higher than natural.” Now the rest of class was getting interested in the argument. They seemed to be coming over to Benson and Anita’s side. Anita flashed a smile at Benson. They were a good team.

“But…well…You can’t trust that purposefully confusing science stuff!” the greasy-haired man spluttered. His eyes darted around the class, and Anita could almost see him grasping to hold their attention. “They make it all so complicated regular people can’t understand it. These so-called scientists with their supposed ‘neutrality’ and government contracts just fudge all these data to spit out the answer they want you to hear. Don’t believe them! They have their own agenda!” The man’s bushy eyebrows jerked up and down as he spoke, and little bits of spittle flew from his mouth.

“Actually,” Anita put in, and now she was smiling, confident in her knowledge, “the basic science is pretty straightforward. Benson and I can explain it to you if you want. And there are many different computer models now, created by scientists who work for governments all over the world, and also from scientists who work for independent places, such as universities. Those scientists often combine their models to get the most accurate average based on a ton of different real data, not fudged numbers. And the fact is,” Anita finished, shrugging in a matter-of-fact gesture, “almost one hundred percent of scientists agree on the facts. Climate change is real, it’s happening fast, and it’s caused by human activity.”

By this time, the greasy-haired man had stopped spluttering. Now, he was just staring with fury at Benson and Anita. An angry boil on the man’s ridged nose looked ready to burst. “You kids know nothing!” he spat at them. “You’re brainwashed liars, and you wait and see, we’ll all pay for your blindness. Soon, I’ll—aaaarggghh!”

A tomato hit the man in the side of the head. For a split second, everyone held their breath as the red goop slid down the man’s face and dribbled onto the collar of his grubby vest. Benson looked around at the class, not sure where the tomato had come from. But when somebody in the class yelled “Boo!” the split second of silence ended, and pandemonium broke loose.

Everyone started yelling at once. Anita and Benson’s classmates alternated between screaming and laughing. The greasy-haired man himself emitted a rumbling roar. Every vein in his face and neck pulsed with anger. “RraaarAARRRRRRGH!!!” he yelled, and he charged at Benson and Anita, as if the chaos were all their fault. The man had to bull his way through the class to get to the two friends, but he was surprisingly quick. In no time, he was hurtling towards Benson, reaching out to tackle him. Benson dove out of the way just as another classmate tripped the man, who sprawled roaring on the cement.

Benson thought fast. “With me!” he yelled, hoping that the class would get caught up in the moment. “More tomatoes!” As the man pulled himself to his feet, looking murderous and revving up for another charge, Benson darted around the next row of greenhouse plants. Before he could grab a tomato, Anita clutched his arm.

“Distract him,” she whispered fiercely. “I’ll go try to find Tiffany and Mr. Fazmel. Who knows what he did to them!” Off she dashed in the other direction.

Benson turned back to the battle. A few of his friends had jumped up to follow his lead. Turning a corner and running down a tomato-lined path, he reached out and grabbed blindly for the fruits. Grasping a ripe tomato in each hand, he ran to the end of the row, turned to launch them at the man raging behind him, and then ducked right, then left, then left again. He tore two more tomatoes free and then stopped and crouched behind a planter holding young plants in plastic containers.

Benson surveyed his troops. His partners in crime were Ashley, a small girl with her blond hair in a braid over one shoulder, Tyrone, sweat starting to bead on his dark skin, and Harry, a big round boy with tight curls. Each grasped a tomato and looked at him expectantly.

“Okay guys, here’s the deal,” Benson said, trying to keep his voice low. “We have to distract this guy so Anita can find Mr. Fazmel. First we get a bead on him, then we spread out and—”

“Hey!” said the man’s voice, not too far away. “Where are you, you little brat? You and that Mexican friend of yours are stirring up trouble. You want us all to bow down to the eco-terrorists!” As the man continued to rant about “hoodwinking” and “eco-babble,” Benson motioned for his team to spread out. Tyrone hustled towards a nearby patch of what looked like eggplant, and Harry followed Ashley back into the tomato maze. Then, straightening and looking over the planter, Benson confronted his foe, who stood about ten yards away next to some beans.
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“Hey yourself!” Benson yelled. “My friend, Anita, is not Mexican. She’s Dominican!” And with that, he launched the tomato in his right hand. The man tried to dodge, and almost managed to. The tomato burst as it grazed his hip. The man roared, and the chase was on again.

Anita, meanwhile, slunk quietly away towards the other end of the greenhouse. Looking over her shoulder, she saw that Benson and the greasy-haired man had disappeared. The rest of the class was in disarray. Some kids milled around laughing and watching, while others sat quietly clutching their knees. Still others launched vegetable missiles, but seemed to be attacking one another rather than trying to find Benson and the man.

Anita shook her head and turned her attention to the task at hand. She tried to remember where Tiffany and Mr. Fazmel had disappeared to. She guessed that it must have been back towards where the man had entered. Skirting the class gathering area, she headed back through more rows of vegetable towards what looked like the machinery area of the greenhouse. As she ran along a back glass wall, she came to the storage room where the man had entered. She hurried through and pulled open the door where the man had knocked for entry. A brown truck was parked just outside. The truck was dented and dirty, as if it had done a lot of off-road driving. Anita thought that the truck must be the greasy-haired man’s, so she propped the door open and went to investigate.

The bed of the truck was empty. The passenger window was high off the ground, but Anita jumped to see if perhaps Mr. Fazmel was tied up in the cab or something. She didn’t see anything at first, and she was about to turn around and head back into the greenhouse when a flash of white caught her eye. Jumping up again, she saw what looked like a document or letter sitting on the front seat. Curiosity got the better of her, and she tried the truck door. It was open, and she clambered up to grab the piece of paper, hoping it would tell her something about the man.

She was not disappointed. The piece of paper seemed to be a printed email, with an official-looking seal in the signature of the sender.

Jon,

I’m sorry to have to do this, but I must ask you to dissociate yourself from my campaign. You were brought on as an “independent” voice, a man who could draw a crowd and deliver our message. You came highly recommended by Clean Geyser PAC and our other sponsors in the oil and gas industry. As you know, my campaign has embraced a tough stance against “climate change” nonsense and proposed regulations, in part in appreciation of that sponsorship.

However, although we love your arguments, your actions over recent months have become increasingly extreme, to the point where we fear some action of yours may publicly embarrass us.

While my team and I appreciate your fervor, your continued association with the campaign presents a danger to our credibility and chances of winning the upcoming elections. From this point forth, be advised that we will deny all association with you. Your actions no longer represent the policies of my candidacy.

The letter was signed by a candidate for the House of Representatives and marked CONFIDENTIAL at the bottom.

Anita took a deep breath as she skimmed the letter a second time. She didn’t really know what it all meant, but obviously the greasy-haired man (Jon, but Anita still thought of him as the greasy man) was a political activist who had been fired by his superiors. Anita wasn’t surprised. If she were a politician running for office, no way would she want someone as crazy as Jon running around speaking for her. She tucked the letter into her jeans pocket and headed back to the greenhouse. Inside, she walked swiftly along the greenhouse wall.

Walking past what looked like a huge air conditioning machine that was humming loudly, Anita noticed a maintenance area in the very back corner of the greenhouse. Dirt was strewn across the cement floor around what looked like a metal, free-standing broom closet. Strange, Anita thought, that there would be dirt around a closet used to hold cleaning supplies. Getting closer to the closet, she heard over the humming of the machines a muffled scuffling sound. She took a deep breath, unlocked the door, swung it open, and gasped. Mr. Fazmel and Tiffany stood against the closet walls, their hands tied with rope and dirty rags stuffed in their mouths. Anita got to work.

Back in the jungle of vegetables, Benson was breathing hard. He had lost the greasy man again after Tyrone sent an eggplant bouncing off his head. Then, just as Benson rounded a cluster of potatoes, he came face to face with his enemy. Covered in grime and sweat, the man panted and stared, his eyes wild under his bushy eyebrows. Benson braked and tried to run, but the man lunged forward and caught him by his arm. “I’ll make you listen,” the man spat at him, and he spun Benson around, threw an arm around his neck, and dragged him backward right through the wall of tomato plants.

A yell sounded from behind the man, and Benson felt him shift his weight as if he had turned to look. Benson tried to wriggle free, but the man tightened the crook of his elbow. Choking, Benson clawed at the man’s arm. Then Harry and Ashley charged across his view from the left, at the head a thundering band of middle schoolers carrying vegetables. The first tomato hit the greasy-haired man in the chest, but he grunted and kept dragging. Scared, and half choking, Benson struggled to get free.

Another tomato hit the greasy-haired man. And another. Next came a rotten eggplant, then a bell pepper. A stray tomato struck Benson on the cheek, but he felt his captor falter under the assault. Benson got his chance when a pepper hit his captor’s elbow. For a second the man loosened his stranglehold, and Benson ducked his head and dropped to his knees. The man flailed at him, but Benson ducked under the man’s swiping arms and dashed away. The man’s feet pounded behind him when a screeching whistle pierced the humid air.

“Jon! Stop right there!”

Benson recognized Mr. Fazmel’s voice, but this was a different tone than Benson had ever heard, even when he had committed his worst pranks. Mr. Fazmel sounded angry and threatening, but also scared. “We have called the police,” Mr. Fazmel continued forcefully. “I suggest you step away from my students.”

Halting and turning to look around him, Benson surveyed the scene. The greasy-haired man had stopped in his tracks, and the middle schoolers who had been attacking him formed a circle around him with their elbows cocked and their vegetables at the ready. Everyone and everything was covered in exploded vegetables. Benson’s clothes were sticky, and the floor was awash with tomato juice and bits of eggplant. Harry and Ashley, at the head of the student attackers, looked down at their feet and shuffled backward, away from the approaching Mr. Fazmel. Mr. Fazmel and Tiffany plodded inexorably towards Jon. Anita, smiling, followed. Benson smiled back and shrugged slightly, as if to say, “Who knows?”

Tiffany, looking bedraggled, took a breath and turned in a circle to address the students. “This man does not work here, students. He tied us up in a broom closet in the back, and we would still be there now if not for Ms. Pacheco here.” She paused, as if really noticing the scene for the first time. “But for goodness sake, what happened out here?” she asked, surveying the carnage.

Benson stepped forward. His cheeks felt hot and his voice was hoarse. “I argued with this man, and he came after me, and the only thing I could think to do was to throw a tomato at him. From there everything just got a bit…crazy. I’m sorry about your vegetables. Maybe I can come work here on weekends and clean, or help you plant some more, or something. I’ll have to ask my Mom, but—”

“Benson,” put in Mr. Fazmel, who by this time had reached Jon and placed a firm hand on his arm. “I think it’s going to be okay.” Jon looked defeated now, his face showing a mixture of resentment and shame. He slumped in Mr. Fazmel’s grip. “This man obviously got a little…out of control, and you did the first thing that came to mind. Although I must say”—He gazed at Benson and Anita’s clothes, which were mud-stained, tomato-splattered, and smudged with ash—“I can’t imagine how you managed to get so filthy. But never mind. Your friends”—and here he gestured at Tyrone, Ashley, Harry, and the other students—“mobilized to help you. Very luckily for all of us, especially Jon here, no one was injured in this debacle.” And then his voice returned to its usual crisp, teacher-like tone. “Now, let’s all calm down and help Tiffany here clean up.”

Trying to look inconspicuous, Benson and Anita shuffled towards the back of the crowd, but Mr. Fazmel called them back. “Anita,” he said, looking grim, “thank you for showing me this letter. It really clarifies some of Jon’s motivations. I’m not sure, however, how well a letter found in a private vehicle”—he spoke as if he approved of the ends, but perhaps not the means—“would stand up in court.” Anita lowered her gaze as Mr. Fazmel handed her back the letter. “On the other hand,” he continued, “I’m certain there are reporters at the Daily Times who will find this very interesting. I can give you the name of a friend who works there.” He smiled at her then, with an expression most unusual for him. Anita smiled back a bit sheepishly.
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“Benson,” Mr. Fazmel said, turning, “can you help Tyrone and Rahesh watch this man Jon until the police show up? I don’t want any more funny business.”

“Sure, Mr. Fazmel,” said Benson, but just then, out of the corner of his eye, he noticed a bright blue flash. That could only be one person. “Um, can you just give me one second? I want to, um, clean off some of this vegetable juice.”

“You could use it,” said Mr. Fazmel. He called to the others, “Tyrone, Rahesh, Harry, come over here, please.”

Benson gave Anita a significant look and beckoned with a jerk of his head. She followed him around a cluster of potato plants towards where he had seen the blue flash.

A couple of vegetable rows back, Quarkum stood brushing himself off and smiling from ear to ear. “Wow!” he said, “are you two a mess!” He laughed, and then Benson and Anita couldn’t help laughing too, letting some of the day’s tension seep away.

“Seriously, though,” said Quarkum “You two did absolutely great today. This deserves a place in the G.A.S. annals.”

Anita looked down and shuffled her feet. “We didn’t really do much,” she said. “Really, I just let Mr. Fazmel out of a closet.”

“And I just threw a couple of tomatoes at a kooky man,” said Benson. “I can’t believe we didn’t get in too much trouble about it.”

“No, no! You’ve done so much more!” exclaimed Quarkum, grabbing each of them by a shoulder and looking them in the eyes. “Crocodiles and forest fires and most of all, you’ve stood up for your own views and defended the integrity of science. That is not a small feat.”

“Just against one crazy man,” protested Benson. “He’s not typical.”

“Well, first of all, you’d be surprised,” said Quarkum. “I grant you, maybe Jon is a bit extreme.” He smiled again as he wiped tomato goop from Benson’s shirt with a gloved hand. “But there will always be people, your entire lives, who challenge science, and evidence, and your views, based on their own ignorance or their own agenda. You two showed today that you’re willing to stand up for what you believe is right, based on the learning that you’ve done, and that is a noble trait.”

He grinned at them. “Besides, I know I can’t tell you about the future, but that letter Anita found could just cause enough of a scandal to open voters’ eyes and sink a Congressional campaign. And every Congressperson counts when you’re talking about something like climate change.”

“I don’t know,” Anita said. “It still doesn’t seem like enough. I’m going to start a club at school to see what we can do to fight climate change.” She frowned. “But Quarkum, I really don’t know how to start.”

“I agree with Anita,” Benson said. “Now we understand what climate change is, and there are some amazing people doing real work to deal with the consequences, but it’s such a big problem!”

“You’re right about that,” said Quarkum. “But just with the knowledge you’ve gained, you can help spread the message about the issues and the science, and slowly, we can convince people to take action. What did you learn is one of the biggest causes of climate change?”
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“Fossil fuel burning,” said Benson. “Lots of us burning coal and oil and gas for energy is putting all that carbon dioxide in the atmosphere.”

“So,” said Quarkum, sweeping a gloved hand though his blue hair so that sparks rose from it, “it seems to me you’ll have to do some learning about energy.”

“And use less of it,” Benson said. “Like get everybody to bike to school instead of riding in cars. And—”

“Yeah, work on it,” Quarkum interrupted. “Sorry, gotta scoot. I’m sure I’ll see you two again soon.” He saluted the two bedraggled friends, and with another bright blue flash, he was gone.

Benson looked at Anita and grinned. “No rest for the weary, right Anita?” he said.

By way of response, Anita picked up a half tomato from the floor and threw it at him. “I may be weary, but that’s for ruining my jeans!”
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