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Prelude 

Isoni hooted. Her calls echoed against silence, answered only by the 
harsh drone of a solitary cicada. She rubbed her deadened leg, where 
she had yanked out the feathered orange thorn. Ghosts of memory 
roiled through the smoke. Silverback going down, the shrieks of oth-
er gorillas, panicking flight. Where’s Troop? 

Soot fell like black pollen, leaving gritty residue on the leaves. 
Hotness crackled behind the ridge, blocking the way forward, eating 
the forest. 

She hooted again, a string of high, barking cries. And again no 
answer, as if the terror that had sent her fleeing had emptied the 
world. She limped into the tangled undergrowth and tried to flatten 
branches for a nest, but the leaves were crumbling husks. She lay 
down and closed her eyes, ignoring the ache in her belly. The old 
feeding areas were gone, charred wastelands. So hungry. 

She awoke to chattering. Two hairless monkeys emerged into a 
closeby clearing, both females from the size of them, one with pale 
skin, the other dark. They carried a large white object between them. 
One held a shiny silver stick. Crouching, Isoni peered through the 
bushes. Small groups of hairless monkeys sometimes followed Troop 
around, but they kept a distance, never challenging Silverback. Yet 
she’d smelled hairless monkey in the forest, this morning, before the 
terror. Isoni tensed, uneasy, at the edge of flight. 

The monkeys stopped and put down the object. One of the 
monkeys unfolded an enormous piece of never-rot, bigger than the 
biggest leaf, and laid it on the forest floor. Hairless monkeys loved 
never-rot. They dropped scraps of it in the forest, and it littered the 
ground near the places where they lived. Isoni liked the crinkly dry 
leaf noise it made, but she couldn’t nest with it. Or eat it. 

The two monkeys chattered again, then one grabbed a slender 
tree and shook it back and forth, as if challenging the other. Insects 
rained down, in a shower of leaves and ash. Two juicy black beetles 
scuttled for cover. Isoni’s stomach growled. But instead of feeding, 
the hairless monkeys used their paws to comb through the debris, 
sweeping the insects into never-rot pouches.  

 The light-skinned monkey marked each pouch with a twig, then 
walked to the white object. Isoni grunted in surprise as the monkey 
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placed the pouches inside. The object was hollow, like an old log, 
and a swirling mist spilled out, rolling to the ground like the clouds 
that spilled down from the mountains on cold mornings. She stood 
up, waving her head back and forth in astonishment. Both hairless 
monkeys spun around. No! Leave Isoni alone! She shrieked, shaking 
the bushes. They backed away, crouching low to the ground, avoid-
ing eye contact. The dark-skinned one lowered her shiny stick to-
wards Isoni. 

Flee! Find safety! Find Silverback! Find Troop! As Isoni wheeled, a 
pop, followed by a sharp sting. She clawed her back, yanking out the 
thorn, but already her vision clouded. She fell to the ground. Scared! 
Isoni scared! She tried to drag herself into the bushes, to get away 
from the terrible monkeys. But they weren’t pursuing. They simply 
stood there, with their unreadable faces and damp, glistening eyes. 



    

 

Part One: Earth 

 





Chapter 1 - Fifteen years later… 

The New York riot police stood shoulder-to-shoulder, shields linked 
in a corrugated black wall. A squall of rain lashed the crowd, spatter-
ing the mask of the armored man in front of Tania. His mirrored 
visor reflected a warped view of the silent protesters, their signs dis-
torted by the rivulets running down his helmet. He clenched his 
pain-giver in his black leather glove, tapping it against his shield. 
Rap. Rap. Rap. Behind him, a colorful row of flags jutted out of the 
UN complex blast barrier like medieval battle standards. 

Tania lowered her head, shrinking into the hood of her jacket as 
she shouldered through the resolute group. I shouldn’t have crossed the 
line. She’d been curious, measuring the mood of the protesters. A 
stupid risk. If she were recognized… Don’t think about that now. The 
crowd shifted, a rippling current, too strong to fight. 

A gust of wind whipped another sheet of rain from the leaden 
sky, tugging at a banner to her left. “There's no Planet B,” pro-
claimed the black letters. The banner writhed against the two men 
bracing its support poles. Tania slipped behind them, through a sea 
of slicked rain jackets. Away from the police. 

“This is a peaceful protest,” shouted the amplified voice again. 
“We have a right to be here. Please, do not provoke the officers.” 

The crowd swayed back and forth, holding their signs in mute 
condemnation. 

“Hey, I know you.” A hand on Tania’s shoulder. Damp red hair 
framed a freckled face under the hood of a green rain poncho. Their 
eyes locked. The woman smiled. 

“I’m Ruth.” 
“I’m sorry, you’ve made a mistake,” said Tania, pulling away. 

The crowd was thinning now, as she passed the spindly trees growing 
out of planters chopped into the retired asphalt. 

The woman shouldered in beside Tania. “I’ve seen you before,” 
she persisted. “I never forget a face. Another protest maybe?” She 
clapped a hand over her mouth. “You’re Tania Black aren’t you?” 

“How…?” Adrenaline pulsed. Tania bit off her reply. 
“So it is true,” said the woman, lowering her voice. “They’ve 

asked you to take the job.” 
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“Please. Ruth is it? You know I can’t be seen here.” 
But something had caught Ruth’s attention. She was looking 

down First Avenue, towards the end of the block. “Shit!” she hissed. 
“They’re setting up a perimeter. Get going. You need to go.” 

More police had arrived, forming a ragged line between the pro-
testers and the sheltering towers of Manhattan. The line she’d 
strolled across earlier was now a barricade. Elbows shoved. A tram-
pled “Save Our Planet” sign lay pasted to the ground. Tension 
cracked, bordering on panic. 

“Take these.” Ruth thrust a pair of sunglasses into Tania’s hands. 
“They’ll hide your eyes from the drones. I need them less than you 
do. I’m already on the lists.” 

“I don't think…” 
Ruth shoved Tania towards a triangular gray monument set in a 

gardened alcove. “Hurry. They won’t have blocked the stairs yet.” 
Tania slipped on the glasses. Ruth gave a tight smile, and turned 

back to the center of the protest. More people were looking down the 
block now as black figures poured out of windowless vans. In the 
distance, the telltale buzz of identity drones. Whirring flocks of high-
resolution cameras. 

Tania lowered her head and veered right. Behind the monument 
a now obvious staircase arced up a masoned curve of wall. Curious 
passersby clumped at the railing above, watching the protest from 
elevated safety. Ruth’s sunglasses dulled the world into grayness. Rain 
slapped the pavement. 

A commotion behind her. Tania stole a glance over her shoulder 
as a gust of wind tore loose a banner, whipping it into the line of 
officers. Red letters reading “No Compromise” tangled around the 
police shields, pulling them off balance. They leapt forward, pain-
givers blazing. The protesters tried to retreat, shoving, tumbling over 
each other. Shrill screams pierced the air as people writhed to the 
ground, the pain-givers descending again and again. The crowd 
transformed into a screaming mob, surging away from the UN 
Building. 

Tania broke into a sprint, racing towards the stairs. She tripped, 
crashing onto her side. A woman in a yellow raincoat trampled 
Tania’s outstretched arm, sending her face-first into the concrete. 
Then a hand seized her, jerking her forward, and she stumbled to her 
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feet, carried by the frightened throng’s lead edge like a surfer tum-
bled by a wave. Zhhhheeewwwww. Zhheeezzzz. Twin identity 
drones buzzed low overhead, cameras flashing. 

A skirmish at the base of the stairs. Bodies crushed together. 
Tania gasped for breath, trying to gain the street above the crowd. 
Fuck. Can’t breathe. And then she was free, spilling out of the top of 
the stairs just as two police vans pulled up. Ahead of her stood a row 
of peaceful brick apartments, aloof, their sandstone gargoyles staring 
down blindly. Tania pocketed the sunglasses. Blend in. She tried to 
calm her ragged breathing as menacing shapes pushed past her, 
blocking the stairs. Blood trickled down her arm, turning pink in the 
rain. 

Don’t run. She braced for the starburst agony of a pain-giver in 
the back, a sensation she had felt only once, in her university days as 
a young activist. Ten yards. A hundred. She reached a small park, 
faint cries echoing off the buildings behind her. A hotdog vendor 
waved a New York Sausage at her, and she somehow ended up buy-
ing it even though she rarely ate meat. She circled back to join the 
spectators at the top of the stairs, shivering against the cold, her un-
eaten hotdog dangling in her hand. 

Police moved methodically through the crowd below, shocking 
people into immobility, kicking at fetal, unresisting bodies, dragging 
people into vans. 

Tania aimed her omni camera at the scene below. Capture this at 
least. “National security override,” beeped the message on the screen. 
“Photography is temporarily prohibited. Your identity has been 
logged.” 

The rain softened to drizzle, but a cold wind gusted from the 
East River, molding Tania’s wet clothes to her chilled limbs. The last 
police vans moved off, and the spectators dissolved into the evening 
rush hour. She caught no sign of the woman who had saved her. 
Ruth. Finally, she turned away, circling the block past brownstones 
and hotdog vendors and little neighborhood shops, to the warm lux-
ury of the Millennium Plaza Hotel. 

 
♦   ♦   ♦ 

 
Wrapped in a robe, her skin flushed from the bath, Tania paced 
along the floor-to-ceiling windows of her hotel room as the light 
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drained from the sky. Clouds shrouded the taller buildings in the 
financial district to the south. The city had a brooding, closed-in air, 
the claustrophobic concrete canyons so different from the wide-open 
spaces of her Alaskan youth. To the east the UN complex rose, the 
Assembly Hall dome overshadowed by the Secretariat Building’s 
ocean-colored curtain wall. A line of barges unloaded colorful blocks 
of compressed garbage onto the East River’s shore— building mate-
rials for the half-finished dike. 

God. I ache. Tania walked to the bathroom and let the hotel robe 
fall from her shoulders, gathering it around her waist, scanning her 
long frame in the mirror. The light from above sharpened her cheek-
bones, and defined the muscles in her shoulders. No serious injuries. 
Just the battered forearm, which would soon present her with a bou-
quet of purple and yellow. She retied the robe and unwrapped the 
towel, allowing her black hair to fall damply, the edges of a fresh 
haircut still visible. 

Her omni beeped. Percy! He’d have something reassuring to say. 
She sank back on the bed, stoically swiping the call to voice mail. 
They’d already been over this. Agreed she had to be here. Had to see 
if the biospherist job fit. 

And I almost blew it. Zapped and dragged off in a police car. 
That would look great on the security check. Yet the protesters had 
only been demanding what the scientific community – what Tania 
herself – had been advocating for years. Doubts returned. Can I really 
cross over? Can I really have an impact? 

Tania tapped at her omni, hoping to distract herself amongst the 
countless hours of entertainment she’d ferretted away on the servers 
that stored her life. “The Boston Bomb.” “Mountains in Peril.” 
Documentaries that she never quite managed to get around to. 
“America’s Next Porn Star.” America’s Next Porn Star? Percy must 
have book-marked that one. 

None of it appealed to her. 
She pulled her scroll from its pouch, unrolled the flexible display 

to its full 30 inches, and snapped it rigid. She propped it at her feet 
and turned her omni to TV broadcast mode, thumbing through 
channels, losing herself in a mindless stream of popular culture. A 
comedy. Grim warnings about another mutated strain of herpavirus. 
A ridiculous chase scene. Bill Witty talking about the climate. 
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Do I really want to see this? “Go back to the Witty Show.” Like 

watching a train-wreck. 
The show was just getting started, Witty, his face a Cheshire 

grin, sat at his desk, reading the news. 
“The UN Climate Council Meeting starts tomorrow,” an-

nounced Witty. “They’re going to come up with another plan of 
action after the sulfuring fiasco. So let me get this straight. First our 
leaders told us that gradual CO2 cuts would solve our climate prob-
lems. Then the ice sheet collapsed and everyone who lived near a 
beach had to move. So our leaders decided to pump sulfur into the 
air to reflect sunlight. And look where that got us. One hundred fifty 
million people starved to death because we messed up the Asian 
monsoon.” 

Witty smiled, a million watts of teeth. “I don’t know about you, 
but short of dropping the planet into the sun I can’t see what the 
Climate Council will do for a sequel.” The studio audience applaud-
ed wildly. 

“And I don’t know if you caught this little tidbit,” Witty contin-
ued once the cheering died down. “James Wong, the UN’s Chief 
Biospherist, died in a car accident two days ago. A car accident? In 
2050? It’s like dying on a Ferris wheel. Rumor has it that they’re 
considering replacing him with a chef. We’ll barbecue the remaining 
wildlife and call it quits. I’m bidding to host a charity Panda roast. I 
hear they go great with dolphin.” 

Tania pulled a pillow over her head and turned off the TV. 
 

♦   ♦   ♦ 

 
Tania pocketed two apples from the breakfast buffet and walked to 
the corner, enjoying the sunshine. She merged into the flow of bikes 
and pedestrians on the First Avenue Parkway, one of the green spaces 
that had spread through the city like tentacles now that driverless cars 
had moved to converted subway lines and underground utility corri-
dors. A smattering of protesters had regrouped, standing sullenly un-
der the watchful eye of the police. She saw no sign of Ruth. 

A block north the parkway widened into a well-tended garden of 
mazy paths and lawns. A man in a gray power-suit was reading his 
scroll on a bench. Khan Tengri. The guard lurking nearby shifted at 
Tania’s approach, radiating vague menace, face flickering at the in-
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formation playing behind the mirrored glasses of his military-grade 
EyeSistant. 

Tania studied Tengri while the EyeSistant’s software identified 
her. I barely recognize him. Fifteen years. He’d been a thesis advisor, 
for her biospherics PhD at Harvard. His research on the politics of 
externalities had been instrumental in creating the biosphere pre-
serves. But the UN Secretary General post had worn him. He looked 
tired, hollow even, as if insomnia and worry had eaten him away 
from inside, leaving only a veneer of skin. He wore his 60 years on 
the outside now. 

“Khan?” 
“Tania!” Tengri rose, rolling up his scroll and tucking it into his 

decorative chest quiver. Teeth flashed through his neat gray beard. 
“Hope you don’t mind meeting here in the sculpture gardens. I’ve 
been in conference rooms all week.” 

“Of course not,” said Tania. 
“The gardens are my favorite spot on the grounds,” said Tengri. 

He started down a walkway, and Tania fell in beside him. “Unfortu-
nately, the art collection has gotten out of hand. Member countries 
donate the pieces, so nobody dares judge them.” He scowled at a 
rusting metal cylinder. “What’s that supposed to be, do you think? 
Looks like a painted garbage can. I sometimes wonder if it got 
mounted by mistake. Maybe there is a beautiful sculpture inside, still 
waiting to be unpacked.” 

Tania’s eye snapped to a fountain in the shape of a mushroom 
cloud. It was sculpted out of gleaming white bones, and instead of 
water, it trickled viscous red liquid. “This one’s chilling,” she said. 

“The Boston Memorial,” said Tengri. “The Tel Aviv one is over 
there.” 

A young man, in his early twenties, black curly hair peeking out 
from under his skullcap, knelt in front of a similar fountain, mum-
bling under his breath. Two more fountains completed the line. Na-
gasaki and Hiroshima. 

“How are you, Khan?” asked Tania. “You look terrible.” 
“I’m completing my metamorphosis to a creature of politics. 

From butterfly to worm.” He rubbed his temples. “It’s been a tough 
couple of months, Tania.” 

His face trembled, as if it might crack, but instead Tengri com-
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posed himself, picking up his pace. The guard followed, just out of 
earshot. Tengri weaved through the walkways, past a 20-foot-high 
spire of bowling balls defying gravity on the point of a small metal 
pyramid, into a more secluded corner of the gardens. When is he go-
ing to talk to me about the job? 

Tengri turned at a lawn where an eight-foot metal earth floated 
in the grip of three magnetic arms. “We’re here.”  He steered 
through a break in the hedge towards the sculpture. 

“Wow!” said Tania. “Wow.” What had looked like a single spar-
kling globe was in fact a conglomeration of tiny animal sculptures. 
The materials varied from creature to creature, glassy blue ocean-
dwellers, copper green forest creatures, color-coding the whole planet 
as it would look from space. 

“There are 2000 unique species in this sculpture. Each indige-
nous to the part of the globe where it appears.” 

Tania slid her right hand over the polished surface. “Extinct in 
the wild,” she said. “All extinct.” Her left hand drifted into her pock-
et, fingering the coin she’d kept there for 15 years. The one from 
Rwanda, with the gorilla on it. Never forget. 

A worn metal face in the center of Africa matched the one on her 
coin. So close to human. Tania closed her eyes, surprised by the 
strength of her emotion. Time had dulled the memories, but that 
one moment had seared too deeply. The female gorilla, watching 
from the bushes, so scared. Tania had cried when they’d loaded her 
into the shipping container.  

Tania ran her hands over the textures. At least somebody had 
wanted live gorillas. Most of the species she’d bioharvested were in 
freezers now, just seeds and tissues, stored in the vain hope that some 
future generation might one day resurrect the vanished forest. There 
were only so many zoos, and Snail World just didn’t have the same 
draw as Florida Gorilla Safari. 

Tengri’s deep voice found her through 15 years of memories. “I 
had this sculpture commissioned in 2038, for the tenth anniversary 
of the biosphere preserves,” he said. “See, the original Florida coast-
line. That was just six months before the ice sheet collapsed and eve-
rything went wrong. I used to think that if we worked together, we 
could restore earth to some of its splendor. Now I’m the Secretary 
General, and it’s all I can do to keep another blood fountain from 
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being added next to Boston.” 

“And what do you think I can contribute?” asked Tania. “Do I 
bioharvest our remaining wildlife? Because I don’t have the emotion-
al strength…” She let the coin drop back into her pocket. “If I’m just 
pulling paintings out of a burning museum…” 

Tengri shook his head. “Trust me Tania. You won’t have to bar-
becue Pandas on the Witty Show.” Tengri’s grey eyes held hers. 
“Earth needs a voice. Somebody ethical. Not a corrupt corporate 
pawn like James Wong.” The name came off his tongue like some-
thing bitter. 

“So little respect for the dead,” said Tania. “Why didn’t you fire 
the bastard?” 

“He made too many powerful friends,” said Tengri. “An envi-
ronmental poodle instead of a guard dog. I couldn’t touch him.” 

“But I’m a political outsider. Certainly no compromiser. What 
makes you think the Climate Council will accept me?” 

 “A loophole,” said Tengri. “There’s a clause in the UN constitu-
tion that lets me appoint an interim biospherist in an emergency. 
And with your track record in bioreconstruction projects, you’ll be 
popular with the public. Hard to remove.” 

He put his hands on the globe and leaned into it, pushing for-
ward. “Help me.” 

Even their combined strength wasn’t enough to budge it. Tengri 
was undeterred, however. He waved over two passing tourists, and 
with four people pushing the globe started to move, spinning faster 
and faster. And as it spun all the extinct species blurred together in a 
whirling blue and green world. They stood back, admiring their 
handiwork. 

Tengri waited until the tourists moved out of range. “This is a 
critical time, Tania. We’re on the edge, but there’s still a chance.” 
Pride flashed in his dark eyes. “Most of the biosphere preserves are 
intact.” 

“Yes. But…” Tania shook her head. “I don’t see how I can make 
a difference, Khan. With CO2 levels at 490 … we’ve lost control. 
The toolbox is empty.” 

Tengri allowed the barest hint of a smile. He touched the sculp-
ture, almost a caress. “Not completely.” 

Tania gasped. “You’ve got a new geoengineering technology! 
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Better than sulfur.” She sat down at the wooden bench, facing the 
sculpture. “What is it?” she asked. “Some new form of CO2 scrub-
bers? No, there’s too much inertia in the system… It has to force 
temperatures directly…” 

“I can’t tell you the details until you get security clearance,” said 
Tengri. “But you’ve said for years that your reconstruction work can 
be applied on a global scale. Prove it!” 

Sunlight gleamed off the Secretariat building. Life budded on 
the trees. A gray-haired man walked past, towing a child’s wagon 
with two dogs inside it. The dogs wore matching red sweaters, and 
had flat, goblin faces, as if they’d been pressed into a wall. A perfect 
spring day in New York. Except it was February. 

“There’s no political will,” said Tania. “Don’t get me wrong. I 
want to make a difference. But I go where I’m invited. Here, I don’t 
know where the levers are. It’s overwhelming. It’s … too important.” 

“That’s why I need you Tania.” Tengri joined her on the bench. 
“Do you think I had a job description? Mandela made himself a lead-
er. Gates made himself a philanthropist.” Tengri put a hand on 
Tania’s shoulder, locking her gaze. “I’ve seen what you did in 
Chengdu, and Guatemala.” He leaned towards her, lowering his 
voice even though they were alone. “I’ve taken huge risks to give you 
this chance.” 

Cold bumps rose on Tania’s neck, though the air was still as 
death. “Taken risks? What do you mean?” She pushed away from 
him. “Did you…? Wong’s accident? You?” 

“Me?” Tengri looked around nervously. “Don’t be absurd,” he 
hissed. “I hired somebody.” 

 “You had him killed? With a car?” Tania stood up. “Jesus, 
Khan. Why not just shoot him? It would be less obvious.” 

“I’m not the President, Tania. I can’t just order somebody killed. 
I chose a sloppy contractor.” 

“You chose a sloppy contractor? You had somebody murdered! 
What the fuck?” Tania backed away, feet crunching gravel. “You 
want to restore ethics, and then you involve me in this? What has 
this job done to you?” 

Tengri looked down at his shoes, his voice soft. “I went to his 
funeral. I talked to his widow.” A note of defiance returned to his 
voice. “One hundred fifty million people died in the Asian famine 
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last year. A famine that was a direct result of our failure to contain 
CO2 levels. A failure that Wong contributed to.” 

“Everyone who elected our current leaders contributed,” said 
Tania. 

“Don’t stoop to trite arguments,” said Tengri. “A broken system 
doesn’t excuse the blood on Wong’s hands. We can’t hide behind the 
rules of the game, Tania. Wong had a responsibility.” 

They passed a minute in uncomfortable silence. 
“I need your decision Tania. Do you want this? Or should I let 

the Climate Council find someone tame to finish off what they start-
ed?” 

A sparrow flitted onto the top of the now motionless earth sculp-
ture, then into the bushes behind. Monsoon failure. Sea level rises. 
Just harbingers of an ever steeper descent into chaos. And here she 
was, at an inflection point she hadn’t dared dream of. She thought of 
Percy, back in Seattle. The life she’d started to build; morning coffees 
in his apartment; the smell of his shaving cream. Memories. Just 
memories now. Like the Bluefin Tuna, and the Asian Tiger. 

“Ok,” she said. “I’ll do it.” 



 
 
 

Chapter 2 

Security gates tunneled through the blast barrier that surrounded the 
UN complex like an ancient fortress wall. Grim-faced guards 
watched with disinterest as Tania stepped into the narrow corridor. 
Her mind spooled through geoengineering technologies. Deep sea 
heat pumps? Ocean misting? The steel door thudded shut, locking her 
into the scanning booth. She pressed her thumb onto her omni’s 
verification pad and waited as distant servers exchanged credentials. 
Hidden sensors peered through her clothing. 

Reflective oils on the ocean? Thirty minutes to her first technical 
briefing. And she still had no idea what Tengri’s game-changing 
technology might be. 

“Please empty your upper left jacket pocket,” crackled a voice. 
The door lights went from yellow to red. 

My upper left pocket? Her fingers found the sunglasses that Ruth 
had given her at the protest. Oh. Shit. She willed her hand to steadi-
ness as she dropped them into the tray. 

“These are chameleon glasses.” The voice became menacing. 
“Where did you get these?” 

“I … I found them. On the grass, near the protesters. Is some-
thing wrong? They looked like a nice pair of sunglasses.” 

Blue scanner beams worked back and forth, back and forth, 
across the sunglasses. I haven’t done anything illegal. But if the guards 
felt her behavior was suspicious they could easily hold her for a few 
days. Relax. Breathe. 

An eternity. The tray snapped into the wall, taking the glasses 
with it. “Your story checks out, Doctor Black. The scanner shows 
another set of prints on the glasses, underneath yours. In the future, 
be careful what you pick up.” A green light blinked on, and the door 
unlocked with a click. Tania wasted no time getting outside. 

She emerged almost underneath the Secretariat Building. A 
sculpture of a knotted gun reflected in the pool outside the entrance, 
and off to one side, twin tunnels provided vehicle access into the 
chaotic transportation underworld pulsing beneath the city. Tania 
followed the map on her omni. Secretariat, Room 317. She took the 
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stairs to the third floor two at a time, emerging into a long hall, the 
doorways identical but for the numbers, the tiled floor so generic that 
it bordered on invisibility. 

With a tremor of excitement she stepped into a windowless room 
lit by vertical strips of softly glowing Illuminex. Centered on each 
wall, an enormous display shifted through forest scenes. A large black 
man with a shaved head sat at the table, talking on his omni. He 
waved at Tania to sit, ended his call and offered a fist over the table 
in greeting. “Dr. Tania Black, I presume.” His voice had deep reso-
nances, like an actor’s. “I’m Tetabo Molari.” 

“Tania Black.” I recognize him. His square, strong face was hid-
den under years of inactivity, like a boxer embedded in dough. The 
face snapped to a memory. Of course. Molari Industries. One of the 
world companies. They produced everything from solar panels to 
satellites. Interesting. 

“Do you need a coffee? Or a snack?” 
 “Need? Yes. That’s a good word. I’d love a coffee please.” 
“Coffee and snacks for two,” Tetabo told his omni. “I’m sure 

you’ve got a lot of questions, Doctor Black.” 
“Tania. Please.” 
Molari unrolled his scroll and snapped it to full width, exposing 

a grid of image thumbnails. “Normally my audience is less technical. 
I hope you’ll bear with my presentation, Tania. What would happen 
to temperatures if we stopped all CO2 emissions today? With no sul-
furing.” 

“We’d still have a disaster,” said Tania. “CO2 acts like an insulat-
ing blanket. But we’ve added so much insulation, so quickly, that 
temperatures haven’t caught up with the new equilibrium point. 
That’ll take decades. And for everything to finish melting could take 
centuries.” She shook her head. “Sea levels will eventually rise be-
tween 50 and 150 meters, depending how much methane comes out 
of the permafrost. Temperatures? I don’t even want to speculate.” 

“Hence our need for geoengineering,” said Molari. “We have to 
control the climate while earth absorbs our extra CO2. Possibly hun-
dreds of years.” Molari flicked an image to a wall display. It showed 
one of the sulfur rockets that had painted the skies silver for nearly a 
decade. “Sulfuring was our first attempt. Brighten the planet and 
reflect more sunlight into space. But as we’ve seen, it’s too blunt a 
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tool.” 

The door opened and a four-wheeled servo the size of a kitchen 
recycler rolled into the room. Molari lifted the lid and removed two 
coffee cups, filling them under the servo’s spigot. He passed one to 
Tania, dipped a ginger biscuit into his, and continued. 

 “We need a long-term solution that’s more refined than sul-
furing.” He paused for a bite. “My company,” – another pause – “has 
that solution.” 

He picked up his coffee cup and took a long sip, savoring it. Tell 
me! Tell me! Molari seemed to contemplate a second, suspense-
prolonging sip. Then he continued, slow and emphatic. 

“Instead of reflecting sunlight by brightening the atmosphere 
with sulfur, we can redirect sunlight in space. My company will place 
an array of 3000 disks at L1, the point where the earth and sun’s 
gravities balance. Each disk will be thousands of square miles. Collec-
tively, they’ll cool earth by reducing incoming sunlight, while limit-
ing the side-effects that have made the sulfur releases so problemat-
ic.” 

Surely not. Is this what I got my hopes up for? Molari raised an eye-
brow. “A comment, Tania?” 

“This idea is older than I am,” said Tania, trying to keep the dis-
appointment out of her voice. “It doesn’t matter where you block 
sunlight. The physics are similar. We still get massive weather disrup-
tions.” 

Molari grinned, obviously expecting Tania’s objection. “What 
causes these disruptions?” he prompted. 

Fine. Let him be pedantic. Now I’m really curious. “The sun is 
most intense in the tropics. So blocking sunlight has the biggest ef-
fect there. CO2 on the other hand, traps heat evenly over the planet. 
The result is a geographical imbalance between cooling and heating. 
Like putting on warm clothing and then cooling yourself by rubbing 
ice on your stomach.” 

“This is so much easier than explaining it to politicians,” said 
Molari. He leaned across the table, his face twitching with excite-
ment. “What if we could control the disks?  Aim sunlight, instead of 
just blocking it?” 

Tania blinked at him in astonishment. 
Aim sunlight? 
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A rush of possibilities. Like finding a room in your house that 

you’d never noticed before. The earth spun in her head, the atmos-
pheric physics still familiar from her PhD. Sunlight baked the trop-
ics, raising steaming thermals which arced towards the poles, pushed 
by the column rising behind. As the air left the equator it cooled, 
losing moisture over Brazil, Congo, Borneo, nourishing what was left 
of the once great rainforests. Eventually the air fell, dry now, warm-
ing as it lost altitude, creating the vast rings of desert that banded the 
earth from the Sahara to the Colorado Plateau, the Great Victorian 
Desert to the Namib. Hadley circulation. Just one of a hundred ex-
quisite weather patterns. The sun’s energy, dancing large on an earth-
sized canvas. 

Controllable! 
“You’ve run this through simulations?” 
Molari beamed, a father showing off his new baby. “Beijing 

Climate University did the work. Ten years ago. They were trying to 
target sulfur releases to specific areas, but the upper atmosphere mix-
es the particles too quickly so it didn’t work.” Another bite of his 
biscuit. “We can bring back the monsoons, Tania. We can control 
the weather.” 

A hurricane whirled, a malevolent maelstrom of stunning white 
beauty. And then shadow passed over its center. The edges became 
ragged, the eye unstable, the violent energy evaporating into the 
ocean. Don’t get caught in the hype. I’m not here to be a cheerleader. 

She chose words carefully, balancing Molari's enthusiasm with 
an appropriate note of caution. “This is amazing work. But it’s not 
full weather control, is it? Sunlight is just one driver. There’s geogra-
phy. And Coriolis forces. And ocean currents. The poles are dark half 
the year.” 

Molari sat back, adjusting the silk leg of his trouser. “There are 
limits of course. And we’re only working with a proof of concept at 
this stage, though we accelerated the development after last year’s 
famine.” He eyed the two remaining biscuits.  

Tania pushed the plate across the table. “And what about side ef-
fects?” she asked. “Rain that falls on China can’t also fall on Mongo-
lia. The disk array is going to require a degree of international coop-
eration that we’ve never seen. And the cost? How do you get the 
Council to pay for it?” 
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“It’s already approved,” said Molari. “Been in the works for 

weeks. Your predecessor, James Wong, helped work out the fund-
ing.” 

“Wong?” Tania asked, feeling a sudden unease. “I wouldn’t trust 
that guy to…” She couldn’t think of anything disdainful enough. 

“You’re right to be worried,” said Molari, his face sagging into a 
frown. “That’s why Tengri brought you here.” 

 
♦   ♦   ♦ 

 
Tania sat in a warm pool of sunlight atop the stone steps leading into 
the General Assembly Building, trying to enjoy the fresh New York 
air. She understood her new role as Chief Biospherist mainly through 
her previous contempt for the post. But now it was she who would 
be running UNBio, the Climate Council’s quasi-independent science 
and conservation branch. She skimmed through dense documents, 
trying to get a snapshot of the documents Tengri had sent her while 
she’d been meeting with Molari. Damn, this is a mess. As far as she 
could tell, there hadn’t been independent audits in years. 

Not surprising, given the stories of corruption. 
A reminder flitted across the display: Climate Council Session in 

15 minutes. Damn. Already. She rolled up the scroll, tucking it into 
her chest quiver. Men and women strode by, the men’s gray suits a 
uniform that varied only in the cut and the pattern of the red tie, the 
women in occasional splashes of color. As she got up, a young man 
she didn’t recognize spotted her and hurried against the crowd. 

“Doctor Tania Black? I’m glad I found you. The Secretary Gen-
eral wants you in chambers.” 

Chambers? She followed the man into the hallway, up a flight of 
stairs. Another hallway. What a maze. 

“In here.” Two burly men stepped away from a wooden door-
way. 

Tania entered an opulent room, paneled wooden walls, original 
paintings, like a private study in a historic mansion. At the head of 
the heavy wood conference table Khan Tengri chatted with Tetabo 
Molari. Circling the table, five people sat in leather chairs. They all 
turned to look at her. Tania gasped. 

“You must be Doctor Black, the new Chief Biospherist.” A short 
Latino woman with her hair in a French twist extended her hand. 
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“I’m Valerie Juarez.” 

“Madam President?” stammered Tania. “I thought you’d be in 
the Assembly Hall.” 

“Nothing useful is decided in a meeting that large,” laughed the 
President, her brown eyes gleaming. “History is made in back 
rooms.” 

She gestured to an open seat. 



 
 
 

Chapter 3 

Opposite Tania, on either side of President Juarez, sat Maxine van 
Buren, the blonde-haired President of the European Union, and 
Rusov Malikov, the Russian Federation President. On Tania’s left sat 
Lui Xing Tao, the Chinese President, and to her right Lucas Olivera, 
the Brazilian President. That’s a lot of presidents. 

Tania wasn’t sure where to look; if she made eye contact it felt as 
if she were staring. I am staring. Her heart lurched as if it were mal-
functioning.  

“I’m delighted that Mr. Tengri found a replacement for James 
Wong so quickly,” said Maxine van Buren. “Mr. Wong’s contribu-
tions to the disk array project were invaluable. I’m sure you are eager 
to pick up where he left off so we can move forward with our plans.” 
The other leaders nodded, but Tania caught tension in the sideways 
glances. 

“Thank you,” said Tania.  
Khan Tengri draped his suit jacket over the chair behind him. 

“In light of the full agenda, Doctor Black will have to catch up as we 
go along. Mr. Molari, do you have budget estimates?” 

Molari pursed his lips. “Sufficient shadowing requires 3000 
disks, each launched on an independent heavy-lift rocket. Assuming 
we create the new space facilities we discussed, it’ll take five years.” 

“A nice-sized infrastructure project,” said Olivera. The Brazilian 
President’s voice was squeaky and didn’t match his husky appear-
ance. 

The Chinese President snorted. “Call it ten years though. I have 
worked with engineers. Double the time-frame and triple the budg-
et.” 

“I was trained in Beijing,” said Molari. 
Lui narrowed his eyes. “Five years still sounds optimistic,” he 

said. “But it fits the time-frame James Wong provided us.” He 
turned to Tania. “Do you agree with Wong’s assessment that we can 
last five years without further climatic intervention?” 

“Ummm…” Her tongue flopped around in her mouth as if it 
had been anesthetized. Get a grip. They’re only people. “I think…” 
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Five years? Is he crazy? There’s no way we’ll keep the temperature in-
crease under three degrees. She sucked in a breath, toning down her 
reaction. “Although I haven’t studied the data yet, the five-year time-
frame is problematic for our temperature targets.” 

Lui swiveled his chair to face Tania. “James Wong said we could 
overshoot three degrees temporarily.” 

“I’ve only had an hour to review the data,” said Tania. “But last 
time we overshot, the West Antarctic Ice Shelf collapsed. I’m sure 
we’ve got time. But I doubt it’s five years, especially with the extra 
CO2 we’ve emitted since 2040. We’ll need at least some sulfur to tide 
us over until the disk array is completed.” 

“Sulfuring’s out of the question!” President Juarez slapped the 
table. “It ruins the whole narrative for the disk array. And India’s 
government is too fragile to survive another famine. We can’t let an-
other nuclear power fall into anarchy.” 

“India has hundred warheads at most,” the Russian President 
pointed out. “We have ten thousand. The threat is exaggerated.” 

Annoyance furrowed Tengri’s brow. “Pakistan has nuclear weap-
ons too. They both share rivers. Failed states don’t behave rationally. 
It’s a danger.” 

“Not to any of us,” said the Russian. “We are well clear of any 
fallouts.” He leaned back, looking slightly sulky. 

“Why not feed India?” said Tania. 
“You have some magic food supply?” asked Olivera. 
“Ninety percent of the world’s grain goes to livestock,” said 

Tania. “When I worked in Chengdu we cut meat consumption in 
half with a few minor restrictions. If we did the same globally…” 

Maxine van Buren glanced at Juarez, rolling her eyes slightly. 
“This isn’t China, Dr. Black. We can’t tell people what to eat. It’s 
not how free markets work.” 

President Juarez nodded. “Do you have any idea how powerful 
the cattle lobbies are?” 

“Cattle lobbies?” sputtered Tania. No wonder earth is falling 
apart. “We’re talking about swapping a sixteen-ounce steak for eight. 
To save millions of lives. Surely in a time of crisis…” She faded off, 
looking to Lui Xing Tao for support. “President Lui. You’ve seen 
Chengdu.” The Chinese President’s face remained expressionless. 

“Perhaps we could discuss this later,” said van Buren. She turned 
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to the group’s other members. “Assuming we proceed, each of our 
regions will get a heavy-lift rocket facility, which leaves five extra fa-
cilities as sweeteners to buy global support.” 

Nods. Lui leaned forward. “On the basis of population, China 
should get one of those extra facilities.” 

“And clearly Brazil also gets one,” said Lucas Olivera. “When we 
cut off funding to the biosphere preserves, my country loses the most 
in transfer payments.” 

Cut off? Did I hear that right? Tania’s chest constricted. She 
looked at Tengri for guidance. He frowned and nodded impercepti-
bly. 

Malikov leaned inward, eyes darting from face to face as if he’d 
just dropped a stack of poker chips on the table. “I vood support 
both Brazil and China getting extra facility if we make Spidex manu-
facturing in Russia.” 

“Ummm … sorry to interrupt.” Tania ignored Malikov’s glare. 
“Mr. Olivera, what did you mean by ‘cut off funding to the bio-
sphere preserves’? Am I to understand that we’re planning to use the 
biosphere funding to pay for the disk array?” 

“Exactly,” said Olivera. “We have to build new space facilities, 
create disk materials, build rockets. Taxpayers will never go for it. 
But James Wong helped us come up with a plan to fund disk con-
struction out of environmental transfers.” 

“Which lets us position it as a free economic stimulus,” said van 
Buren. “Very popular.” 

“You’d destroy the biosphere program,” gasped Tania. 
Juarez’s fingertips whitened as she clenched her omnipen. “James 

Wong assured us that most of the biosphere preserves could survive a 
temporary funding cut,” she intoned. “Are you disagreeing with his 
assessment? Again? I thought you hadn’t studied the data yet?” 

Silence hung. 
“I looked for biosphere preserve audits before the meeting,” said 

Tania. “There aren’t any. Wong had no basis for believing the pre-
serves are in good shape.” 

“Ergo you have no basis for thinking they aren’t,” retorted the 
President. 

Other than common sense. Tania’s nails bit into her palms. Damn 
it. Stay cool. 
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 “Doctor Black, we have no choice,” said van Buren. “Half the 

Netherlands is underwater. They had to raise the retirement age to 
75 to deal with the costs. Italy lost Venice. London is extending its 
dikes again.” 

“Direct consequences of not cutting CO2 during the ten year sul-
furing grace period.” 

“The past is irrelevant,” snapped Malikov. 
“Not if we make the same mistakes,” said Tania. “What are your 

plans for CO2 cuts? Or do you have a different plan for restoring 
long-term equilibrium?” 

Tension filled the room like a poisonous gas. Tania glanced at 
Tengri. Is this what you were hoping for? She detected the slightest 
twinkle of a smile in his eyes. 

“Don’t fight us on this,” said Lui. “The climate situation is criti-
cal. We need the disk array, and the biosphere funds are the best way 
to pay for it. You could help a lot, by providing selective evidence to 
reassure taxpayers that there is a free lunch. Once disk array con-
struction has started, we can reveal more layers of truth.” 

“My role as a scientist isn’t to bend facts to fit a narrative,” said 
Tania. “What’s the point of creating the disk array if we destroy eve-
rything we’re try to save in the process?” 

But they’d already told her the point. She was in a room full of 
vultures, fighting over the planet’s corpse. And they’d sacrifice all 
that remained for an orgy of spacecraft construction. Jobs and votes 
in the rich world, all paid for by the developing countries who cur-
rently received the bulk of environmental transfer payments. 

 
♦   ♦   ♦ 

 
The meeting continued the rest of the afternoon, and Tania listened, 
fascinated and repulsed in equal measures by the political maneuver-
ing. Finally, they broke for dinner. Tania ducked through an open 
doorway into a small side room and slumped at the table, running 
her hands through her hair. I’m so unprepared for this. I’ve done noth-
ing but argue. 

She pulled out her omni. “Call UNBio. Simulations Depart-
ment.” 

It took a while – she’d only been head of UNBio for a few hours 
and the computers didn’t recognize her yet – but eventually she was 
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able to argue her way to a person. 

“Katherine Dunn speaking.” A sour-looking woman with a 
hawk-like nose peered out of the screen. “Can I help you?” The sub-
title on the screen identified her as the UNBio CEO. She’ll be my 
second in command. 

 “Good afternoon, Katherine,” said Tania, trying to leave her 
frustration behind. “I’m Tania Black.” 

The woman scrunched her nose. “Am I supposed to know who 
you are? How did you get this number?” 

“I’m the new Chief Biospherist,” Tania said through gritted 
teeth. 

“This is very poor taste, so soon after James’ accident.” Katherine 
hung up. 

Tania dialed again. 
“Listen…” said Katherine. 
“Check my credentials,” growled Tania. “Khan Tengri hired me 

this morning.” 
Katherine looked off screen for a moment, then her expression 

changed to utter shock. “Oh, my God! I’m so sorry.” 
“No problem,” said Tania. “Listen, I’m on the bad end of a vi-

cious learning curve. Can you please get me the head of simulations?” 
Tania thought she detected a slight hesitation, but it could have 

been her imagination. Katherine vanished off screen. Half a minute 
later a pony-tailed man appeared. “I’m Gordon Hill,” he said. “I un-
derstand that you are the new boss?” Gordon studied her, not afraid 
to meet her eyes. 

“Tania Black,” said Tania, “at your service.” 
Gordon’s eyes widened. “Wow. Cool. I’m a big fan of what you 

did in Guatemala. What can I do for you, Tania?” 
Tania. Good. He’s not trying to impress. 
“I’m at the UN. James Wong said that the biosphere preserves 

can survive for five years without funding. And that global climate 
stability will last five years without more sulfuring. I’m having a hard 
time believing those numbers.” 

Gordon tensed, expelled a breath. “They didn’t come from my 
department. But Wong wasn’t one for consulting us scientists.” 

“What’s your opinion?” asked Tania. “Don’t hold back.” 
“The preserves are a disaster,” said Gordon. “And sulfuring – 
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we’ll be lucky to go two years before we have to intervene in the cli-
mate again. Five years? That’s delusional.” 

“That helps a lot,” said Tania. 
“Do you mind me asking what’s going on?” asked Gordon. 
“It’s still security-restricted,” said Tania. “Let’s just say there’s a 

freight train leaving the station. I’m about to lie on the tracks to see 
if it stops.” 

 
♦   ♦   ♦ 

 
Tania stepped into the hallway, almost colliding with Molari. “Doc-
tor Black!” He clapped his hands together, grinning. “You live up to 
your reputation. Two helpings of brains, and none of tact. I think it’s 
been a long time since someone called President Juarez an idiot to 
her face.” 

“That surprises me now that I’ve met her,” said Tania. “Besides. 
I said her suggestion was idiotic. There’s a difference.” 

“Still, your comments confirm everything Khan and I were wor-
ried about. I’m having dinner with him. We were hoping you’d join 
us.” 

They walked together, up two flights of stairs to a lounge over-
looking the East River. President Juarez sat at a table in the corner, 
deep in conversation with Maxine van Buren, an island in a sea of 
secret service agents. Khan Tengri sat by himself in a booth along the 
window, backlit by the spotlights of the dike construction cranes, 
paging through messages on his scroll. He slid over to make room for 
Tania on the bench seat. 

“Still think I went too far eliminating Wong?” he muttered. 
“No… You had to act.” 
Tengri nodded. “You did well today. Held your own. Though it 

would help if you were a bit more tactful, Tania. I’m only one voice 
on the Climate Council. If you rile up all the snakes at once, I can’t 
save you.” 

The waiter brought menus. Tania looked for the vegetarian sec-
tion. “It figures,” she grumbled. “I make a fuss about meat consump-
tion, and the UN restaurant turns out to be a steak-house.” 

“Steak sounds good,” said Molari. “No offense Tania. It’s the 
tragedy of the commons you see. I’ll only stop eating steak when eve-
rybody else does, and they’ll only stop when I do.” 
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A few minutes of small talk. The waiter returned with their food, 

a steaming pile of rare meat for Molari, mounds of tofu and vegeta-
bles for Tania. Tengri took soup. Tania skewered a chunk of tofu. 
Overcooked. 

“So tell me Tetabo. Why does Molari Industries have a research 
project on sunlight control?” 

Molari sawed off a piece of steak and popped it into his mouth, 
chewing it to satisfied humming sounds. “Do you know where I was 
born, Tania?” 

Tania tried to recall what she’d heard on the various clips she’d 
seen over the years. I’m having dinner with Tetabo Molari! After a four 
hour meeting with President Idiot. “You were born on one of those 
islands in the South Pacific,” she said. “It had to be evacuated be-
cause of rising sea levels. Kili…” 

“Kiribati. We were one of the earliest climate victims, though af-
ter the Antarctic collapse, we’re just a footnote in history now.” He 
leaned back in the booth, eyes fixed beyond his companions. “All 
through my youth I watched the sea rise, centimeter by centimeter as 
the world’s leaders – so called leaders,” he added with bitterness – 
“signed one environmental treaty after another.” He stabbed a beet 
slice. “We had to evacuate Kiribati when I was eighteen. I spent two 
years behind barbed-wire in Australia while those same … leaders … 
bickered over who should take us.” Molari attacked his steak. “For-
tunately, I scored high on the China’s Skilled Refugee aptitude tests. 
I got a university scholarship in Beijing, moved to China, and started 
Molari Industries. I vowed to dedicate part of my profits to geoengi-
neering research. Our leaders are clearly incapable of foresight. 
Somebody has to build the safety net.” 

Tania forked another piece of tofu, but it crumbled off the tines. 
She reached for a spoon. “I was afraid you were in it for money or 
power, like everyone else in that room.” 

“The money will be excellent,” said Molari, mopping the sauce 
off his plate with a dinner roll. “But it’s a happy side effect. I know 
what a sea level rise looks like. I’ve been there. I’ve seen the face of 
famine.” He patted his ample stomach. “Not recently, mind you.” 

Outside, a crane lowered another kaleidoscopic block onto the 
dike. 

“Your disk array is brilliant,” said Tania. “But without a long 
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term vision, or a commitment to protecting the biosphere preserves – 
it’s just a wealth transfer tool. We can’t fund it from the biosphere 
preserves. We just can’t.” 

Molari nodded. “We agree, Tania. Tetabo and I miscalculated. 
We’d hoped that the catastrophe last summer had given us a window 
for climate cooperation. So we proposed the ‘big infrastructure’ var-
iation of our sunlight control technology. We hoped that with lots of 
pie to slice, there’d be more scope for cooperation. Wong’s sugges-
tion to sacrifice the biosphere preserves to pay for it caught us com-
pletely by surprise.” 

Tania felt a flicker of hope. “You said you picked a variation of 
your sunlight control technology. You’re implying there are other 
options beside the disk array? Cheaper ones?” 

“I’m not promising anything,” said Tengri. “The India famine 
forced our delivery date several years ahead of our research. The disk 
array is simple. We understand the materials. Each disk is independ-
ent, so we can tolerate failures. We know how to do it today.” He 
half nodded. “But yes, there is another design that is theoretically 
faster and cheaper. A single, integrated shield. The danger is that 
there are some massive technological holes right now. We could end 
up with nothing.” 

The construction barge, empty now, eddied into the river. The 
lights of Queens stretched into the distance. “So, in a perfect world, 
we’d stick with the disk array plan to reduce the risk of complete 
failure,” said Tania. “To tide us over, we’d resume sulfuring, while 
providing food aid to minimize the impact on the most vulnerable 
nations. And we wouldn’t raid the biosphere budget to pay for it all.” 
She looked at Tengri. “Any chance, Mr. Politician?” 

“None,” said Tengri. He pushed his empty soup bowl aside and 
wiped the corner of his mouth. 

“Then we need to take another look at your shield,” Tania told 
Molari. “At least let me run some simulations to compare it with the 
disk array.” 

Tengri nodded. “What are we going to tell the leaders tomorrow, 
Tania? We can’t stop the disk array announcement. Not anymore. 
News is leaking already.” 

“We’ll tell them that I support sunlight control in principle,” 
said Tania. “But I’m not going to rubber-stamp a specific geoengi-
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neering project until I know more details. And I certainly won’t ap-
prove the diversion of biosphere funds. I’ll ask for two weeks to re-
view the data. Tetabo, does that give you enough time to reopen 
your shield research? Even if it seems crazy?” 

Molari shook his head. “No promises,” he said. “But I’ll try.” He 
glanced at his omni. “My jet’s ready. I’m flying back to China to-
night. I’ll call my team as soon as I’m in the air.” 

He stood up, his napkin wafting to the floor. “Tengri my man.” 
They knuckled fists. He turned to Tania. “Keep your fingers 
crossed.” She raised her fist for a bump, but he clasped it between his 
palms instead, his grip startlingly firm. “Be careful,” he said, leaning 
forward and lowering his voice. “This is a dangerous game.” 



 
 
 

Chapter 4 

Author’s note: ‹Angle quotes denote translated Chinese speech.› 
 

The tunnel’s rough-hewn walls glistened in the orange flame of Jie’s 
torch. The elf padded ahead, silent as mist on the cold stone floor. 
Not that Jie could tell over the clanking groans of his armor. A war-
rior shouldn’t sneak around. It’s undignified. 

They reached the corner. Jie wedged his torch into a jumble of 
stones that spilled out of the crumbling wall. 

Snorrghh. Snorrghh. 
Slurping sounds of phlegm bubbling through sink-sized nostrils 

came from the dank chamber beyond. Jie inched forward, wincing at 
the metallic grinding of his gear. A crack in the ceiling let in a single 
shaft of sunlight, and there, in its glow, sat the golden cup, gleaming 
as though it had been forged yesterday. Behind, resting its terrible 
head on razor-sharp claws, slept the beast. 

“Xiăn kă hĕn bù cuò ā, lián huī chén kē lì dōu xuàn răn le,” 
whispered Jie. ‹Great graphics. They even rendered dust particles. 
Can you imagine the computing power?› 

“Bŭ yào zhè me diàn năo chī le, nĭ huì chăo xĭng guài shòu de,” 
hissed the elf. ‹Stop geeking, Dad. You’ll wake it up.› 

‹Sorry, sorry. Cheng, why don’t you go ahead? I’ll stand guard. 
You’re quieter.› 

The elf nodded, and inched forward. Jie gripped his sword, 
watching, waiting. A scaled eyelid flickered. A stutter of breath. Don’t 
move. Jie tightened his fingers around his weapon. It must be 10 me-
ters long. If it woke, he’d be lucky to dent a scale before it devoured 
him. 

A ringing pierced the silence. Jie looked around in confusion. 
Another ring. 

Dog testicles. ‹Why can’t they leave me alone?› The pony-tailed 
warrior froze on the screen, and Jie stepped off the game pad, 
smoothing his receding hair where the virtual reality headset had 
pressed it flat. 

‹Sorry Cheng. Have to deal with this.› It had to be pretty im-
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portant for the caller to get past Jie’s “do not disturb.” Please, don’t be 
a creditor. 

Jie left his son on the game pad and stepped into his living room. 
Towering buildings stretched to the horizon like fountains of neon, 
painting the bare walls with light. The Beijing night. He’d bought 
the apartment because of this view, but now, with the furniture im-
pounded, the shifting colors just made the room seem emptier. 

“Wèi.” 
A black man with a shaved head looked back at him, his neck 

swelling slightly over a monochrome collar and tie. “Am I speaking 
to Tian Jie?” 

The words sounded like gibberish for a second, until Jie switched 
mental gears. English. Like many foreigners, the man pronounced 
Jie’s name as Jay. Which was fine. Jie’d long since given up on the 
“it’s pronounced Jee-Yeuh” conversations, and accepted that he had a 
ready-made western name and an impossible-to-pronounce Chinese 
one. 

 “How can I help you?” asked Jie. The English felt strange on his 
rusty tongue.  

“I’m Tetabo Molari,” said the man. “Of Molari Industries.” Mo-
lari Industries? “We need your expertise for a project we’re working 
on at Xinjiang Space Center. You’ve heard of our sunlight disk ar-
ray?” 

Sunlight disk array? Am I supposed to know what that is? Jie’s brief 
burst of optimism crumbled. “I’m sorry, you have wrong Tian Jie,” 
said Jie. “I run nanotechnology start-up; I don’t do aerospace.” 

Molari shook his head emphatically. “The lawyers won’t let me 
discuss details without signed non-disclosures. I’ll pay a very gener-
ous consulting fee to talk to you in meat-space. I hope my calling 
you personally underlines the importance of your coming. I’m send-
ing the contract now. And I’ve booked a first class ticket for you on 
the 21:15 bullet train.” He paused to emphasize his next point. “This 
is a great opportunity, Mr. Tian.” 

Molari hung up, leaving Jie staring at the blank screen. He 
looked glumly at the impressions in the carpet where his furniture 
had stood. A generous consulting fee wouldn’t sustain a staff of ten. 
He’d missed payroll twice already, and he’d mortgaged his apart-
ment. His temple throbbed just thinking about it. I can’t ignore the 
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bankers any longer. 

“Beep.” The message light flashed like a fishing lure. Jie looked 
up to see Cheng standing at the doorway, watching him. ‹You have 
to work again, don’t you, Dad?› His high voice wavered, betraying 
his determined slouch. I also can’t ignore my son any longer. 

Jie ruffled Cheng’s hair. ‹Not this time,› he said, dropping the 
omni into his pocket. ‹Let’s go steal that cup.› 

 
♦   ♦   ♦ 

 
The beast moved faster than Jie could have imagined. Its tail 
whipped around like a thing possessed, spearing Cheng’s elf on me-
ter-long poisoned spikes and pulping him against the ceiling. Flesh 
and bone hailed down in a shower of blood. Jie had only a moment 
to marvel at how beautifully it was animated before the beast 
wheeled. Sword! Sword! He thrashed at the controller. Gleaming 
teeth severed one arm, then pulled the other from its socket. Razor 
claws unspooled Jie’s entrails, spraying gouts of bloody ichor. His 
stomach cramped in sympathy. The game faded to the sounds of 
tearing flesh and crunching bone. 

Cheng giggled from the other game pad. ‹That was hilarious, 
Dad. You bounced like a tennis ball.› Cheng played with violence 
dialed to cartoon. ‹Let’s play again.› 

They died again, barely setting foot in the chamber before the 
beast attacked. Jie took off his armor next round, but that didn’t help 
either. The message on Jie’s omni itched like a mental mosquito bite. 
Molari Industries. 

‹Why don’t you go in alone?› Jie suggested. ‹You’re sneakier. And 
my sword can’t scratch those scales.› He waited at the end of the dark 
hallway until the elf had turned the corner, and then, with Cheng 
distracted, Jie summoned Molari’s message. An inked leather scroll 
dropped onto the dungeon floor. Jie skimmed through the first para-
graph. 

Tā māde! How much time have I wasted? He ripped off the head-
set. ‹Cheng. I’m sorry. I’ve got to go.› 

Cheng stiffened but continued playing, pretending he’d heard 
nothing. 

What am I going to do with Cheng? Leave him alone for the week-
end? No. That’s insane! Cheng is nine. 
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‹Zhenzhen,› he told the omni. ‹Highest priority.› What if she had 

her omni turned off? What if she refused? Please. Answer. 
Zhenzhen picked up on the fourth ring. ‹Jie? Is everything all 

right?› Her round face peered from the tiny screen. Spaghetti-legged 
sea creatures moved back and forth in the aquarium behind her. A 
seafood restaurant? 

‹I know it’s my weekend to take Cheng and I know I missed last 
weekend but…› 

‹No.› Zhenzhen clamped her lips. ‹I have a life too. I’m on a 
date.› 

A date? A yin-yang of emotions: guilt at interrupting, happiness 
that she was out with somebody, a twinge of jealousy that she dated 
effortlessly while Jie seemed doomed to bachelorhood, more guilt at 
the jealousy. A waiter holding a steaming plate of tentacles appeared 
in the frame. 

‹Zhen, I’m desperate.› She shook her head. ‹Please… I got a call 
from Molari Industries. Zhen, this could save my business.› 

Zhen’s head stopped in mid-shake. ‹Did you say Molari Indus-
tries? The disk array company?› 

Jie shrugged. ‹He mentioned something about a disk array.› 
Zhenzhen rolled her eyes in an award-worthy show of exaspera-

tion. ‹The disk array is the most important geoengineering project in 
history.› She waggled a finger at him. ‹You’re going to fail your vot-
ing exams again if you don’t start paying attention.› 

Jie held back a sharp reply. Don't argue. Not now. 
Zhenzhen leaned and said something to her companion. She 

turned back to Jie. ‹I’m not doing this for you,› she said. ‹I’m doing 
this because I’m a responsible citizen. I’ll pick Cheng up at 23:00. 
He’ll be fine by himself for a few hours.› 

Jie stammered a quick thanks and turned to go back to the game 
room. Cheng stood at the door, highlighted against the dark by the 
flashing lights outside. Small. Watching. 

‹Sorry Cheng,› said Jie. ‹Something very important…› The ex-
cuse petered out before his son’s disappointed face. ‹Are you OK 
gaming until Mom comes?› 

‹Dad! Stop treating me like a kid. I’m nine.› Cheng stalked back 
into the game room, but his head hung, and he dragged his feet like 
an old man. 
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♦   ♦   ♦ 

 
It all felt a little surreal. An hour ago he'd been gaming with Cheng, 
resigned to another humiliating meeting with his bankers. And now 
he was heading to Urumchi. Jie searched the jammed street. Why 
hasn’t the grid routed a van to me yet? What if I don’t make the bullet? 
The mad carnival called Beijing swirled around him: flashing neon, 
colored lights, thick traffic, endless people. The building across the 
road pulsed in a thousand shining patterns, and a few meters away a 
vendor tossed pinches of nanosparkle into the night air, dazzling the 
river of pedestrians with clouds of flickering stars. Jie took shallow 
breaths through his nostrils, trying to avoid the acrid smoke. 

A van darted out of the traffic, “Tian Jie” blinking behind the 
windshield’s grimy glass. Standing room only. With luck most of the 
passengers were heading to the train station and there wouldn’t be 
many stops. He shouldered his way inside and the doors squealed 
closed; they accelerated into traffic. The passengers ignored him, lis-
tening to music or watching movies on their omnis, as if each of 
them were traveling in a vehicle packed with warm mannequins. He 
clung onto the ceiling strap, steadying himself against the lurching. 

What do I know about Molari Industries? Will Molari reschedule if 
I miss the train? Maybe they’re testing my dependability. 

They traveled quickly, with few stops, and arrived at the massive 
bullet train terminal with ten minutes to spare. The uncorked pas-
sengers propelled Jie outside. Tonight was even worse than usual, as 
if all of Beijing's 50 million people were pushing and shoving to-
wards the bottleneck of the security gates. 

A gust of wind rolled waves of choking dust across the plaza and 
the people around him transformed into faceless ghosts, mouths van-
ishing behind white masks, goggled eyes strange and lifeless, their 
feet trampling his. Shuffle forward. Wait. Shuffle forward. Jie pushed 
out an elbow to stop an elderly woman from worming ahead of him. 
She kicked him in the calf. Gāi sǐ dè lǎo tài tài. Finally, the gates. The 
wall clock showed two minutes to departure. 

The bullet was never late. 
Jie broke into a sprint, ignoring the protest of his long-neglected 

muscles. Up the stairs. To the access bridge stretching over the 
tracks. His heart chugged from the exertion. His lungs burned. A few 



   Niko Perren - 33 

 
exits away he could make out the last passengers boarding his train. 
He reached the escalator at a gallop and leaped down the steps two at 
a time, landing hard on his ankle. He stumbled, gasping, onto the 
platform. The train doors clapped shut in unison. 

On the empty platform a young western tourist fought with a 
large backpack as a single door opened and shut, opened and shut, a 
toothless mouth chewing on her unwieldy pack. Jie staggered in be-
hind her, knocking her backpack over, and learning some new Eng-
lish in the process. The cabin attendants shook their heads at him. 

Jie leaned against a stranger’s back, gasping for breath. He 
slipped out his omni and read the consulting fee one more time. 



 
 
 

Chapter 5 

Except for the dust-free air and the skiff of snow on the ground Jie 
could have been anywhere in China. Urumchi shared the blandness 
common to all large Chinese cities: endless high-rises, flashing bill-
boards, the same chain stores selling the same goods to people in the 
same clothes. The mirrored windows at street level revealed nothing 
of the gray stone building above, but printed on the double doors in 
a neat Chinese font were the words ‹Molari Industries. Authorized 
visitors only.› The sign was repeated in English. 

Jie sipped his coffee and suppressed a yawn. He'd been up most 
of the night, studying in his bunk as 2000 kilometers of countryside 
flashed by. Then, just when he’d been ready to doze, the baby in the 
next cabin had started crying, an undulating wail that her parents 
had been powerless to silence. Jie had imagined gamescapes where he 
lobbed the infant to a dragon, but he’d suffered similar moments 
with Cheng. So he’d brought the parents green tea from the dining 
car. 

He drained his coffee. Feeling optimistic after what he’d learned, 
he navigated the weapons scan and identity verification and strode 
into a gleaming marble lobby. An animatronic head and shoulders 
mounted on a pedestal between the elevator banks directed him to 
the fifteenth floor in a sultry female voice. When he exited the eleva-
tor, a wall-display pointed him down the hall towards a doorway 
marked “Conference Room.” An automated snack cart hummed in 
behind him. 

The frosted glass doors stood ajar, but the staccato sounds of a 
heated discussion brought back uncomfortable memories of bank 
meetings. So many names and faces to remember. How is it that I can 
master a nanofab, yet not remember people’s names? He forced himself 
to knock before his confidence drained, waited a polite moment, 
then stepped inside. The snack cart followed, clacking across the 
tiles. 

The gleaming wooden table could have seated 20, but to Jie’s 
great relief he saw only two people: the black man who’d called him 
last night, and a weathered Indian man in jeans and a rumpled T-
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shirt. Two walls of floor-to-ceiling glass overlooked a steep, wooded 
hill encircled by shining modern high-rises. Masks and works of trib-
al art decorated the third wall, superimposed over a sepia mural of a 
palm-treed island. 

The black man stopped in mid-sentence and rose to greet Jie, his 
suit jacket hanging open to free his ample torso. “Tetabo Molari,” he 
said in a deep voice. He loomed over Jie, crushing Jie’s hand in a 
meaty grip. “This is Nishad Singh, Chief Scientist for the L1 sunlight 
control project.” 

Singh raised an arm in acknowledgement, but stayed in his 
leather chair. His face was wrinkled like a dried apple; his unsmiling 
expression fell between skepticism and hostility. “Sit, please.” Sharp, 
penetrating eyes watched as Jie tried to figure out which of the avail-
able seats would be least socially awkward. 

Molari waved the snack cart over and took two biscuits. “I as-
sume you’ve seen the disk array news?” 

Jie nodded. “The UN wants to launch thousands of disk into 
space to control sunlight. I think your company looking for materi-
al.” Jie allowed a hint of pride into his voice. “You are interested in 
Nanoglass.” 

“We have a material,” bristled Singh. “Spidex. Ten years of re-
search. Tetabo didn’t just waltz into the UN last week and propose 
this out of the blue.” 

Jie’s world wobbled. Nanomaterials. That’s what I do. If they have 
a material… 

Molari leaned back, chair squealing in protest. “However, we are 
looking for alternatives,” he said, dispatching a biscuit. “We planned 
a five-year construction time, but it seems the environmental crisis is 
on a more aggressive schedule. So we’re re-examining an alternative 
design for a single, integrated shield. Some of my researchers read 
your paper in the Journal of Optical Nanomaterials.” 

Singh unrolled his scroll and pulled out a stylus. “Hopefully this 
is more productive than this morning’s interviews. Tell us about,” he 
glanced down at the scroll, “Nanoglass.” 

Jie looked around for a presentation screen, but the masks left no 
space for displays. Should I ask? Singh was already drumming a finger 
on the table. Improvise. 

“It was a bit of an accident,” said Jie, speaking carefully to allow 
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the English he’d mastered in university to filter back. “My company 
makes optical switches. Thin materials that can direct light are useful 
in microchips and displays. The base building block is called nano-
tile. It is like glass, but much thinner, only 5 atom thick and 3000 
atom wide.” 

Jie smiled, warming to the memory. Happier times, crafting 
proof-of-concepts inside the nanofab. Sewing atoms into combina-
tions nature had not yet imagined. It felt like a childhood memory 
now, an idyllic world before bankers. “I had idea that if we put P1 
connectors in a Patterson configuration along…”  

Molari’s blank stare stopped him. Great. I’ve lost him. 
“How much you know about Nanotech?” asked Jie. 
“Nothing,” said Molari. “Lots,” said Singh. 
“Fine,” said Jie. “Simple version is this. To attach nanoscale 

components together, industry has created standardized connectors. 
Positive connectors hook to negative ones, like chemical Velcro. I got 
beautiful idea. If we put positive connectors on one side of the tiles, 
and negative connectors on other side, tiles might self-organize into 
flat sheets.” He waved his hands in an attempt to illustrate. “This 
would be easier if I could show picture.” 

“Dim.” Molari waved a hand and the windows slowly faded, be-
coming opaque. Of course. 

Jie pulled out his omni. “Image Search. Nanotile assembly.” He 
flicked the picture to the point on the window where the park had 
been. 

 
“This shows how nanotiles fit together,” he said. “Not as easy as 

it looks. Tiles like to, what’s word … corrugate … making folds. I 
had to redesign edges to give more rigidity.” 
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“You filed patents of course?” asked Molari. 
“Of course,” said Jie. “So far they not so useful. Nobody is inter-

ested in buying Nanoglass except a few universities.” 
“You research types are all the same,” Molari laughed, shaking 

his head in wonder. “Technology in search of purpose. But you, Jie, 
may have gotten lucky.” 

Singh scribbled on his scroll, then leaned forward, eyes drilling 
into Jie. “How do you make the sheets?” he asked. “Your paper said 
you created a continuous strip of Nanoglass a meter across. I can’t 
imagine you did that with molecular tweezers.” 

Jie laughed out loud. “Molecular tweezers. Very funny! No, we 
modify 3D printer to spray tiles in overlapping pattern. The magnet-
ic edges cause self-assembly. Here, I will show how.” He flicked an-
other image onto the screen. 

 

 
 
Singh stood up and started pacing along the wall. “This has po-

tential,” he admitted. “Normally when I think glass, I think fragile. 
But we could ship the raw tiles and assemble the sheets in space. Do 
you think your sprayers could work in a vacuum?” 

“My sprayers require a vacuum,” said Jie. “Air current is like hur-
ricane at nanoscale.” 

“What’s the largest piece of Nanoglass you’ve produced?” 
Jie would rather have avoided that question. They’ll find out. No 

sense trying to disguise it. “We only did the one piece,” Jie admitted. 
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“A square meter. The nanotiles are difficult to make in volume. You 
wouldn’t believe manufacturing problems.” 

Singh and Molari looked at each other for a moment. A frown 
formed in Singh’s wrinkles. He sank back into his chair. 

Bái chī, Jie! The biggest deal in my life. Don’t tell them about man-
ufacturing problems! “That’s to say… It’s not like the problems…” Jie 
stammered. 

“We need to cover 10 million square kilometers,” Singh inter-
rupted. “Can you scale to that volume?” 

“Ten mill… You say 10 million square kilometers?” A gaping pit 
opened below Jie. In the game world, there would be poisonous 
spikes on the bottom. “I should be able… Yes… I could do it.” He 
tried to sound convincing. Nanotechnology always had issues mov-
ing to mass production. The business types never seemed to under-
stand that. 

“A minute ago you said manufacturing was difficult,” Molari 
pointed out. 

“Yes, but… Nanoglass is new material,” said Jie. “We only made 
small quantities, which is expensive. Bulk manufacturing is mature 
process. Ten years old. Cheap once we get it started. I can create any 
amount of nanotiles you need…” 

“If?” 
 “… if you give us a few months to work out the steps.” 
Singh nodded. “And your raw materials are just silicon and iron? 

No trace elements?” 
“It’s glass with wires in it,” said Jie. “Molecular structure is com-

plex. Like organic molecule. But ingredients simple.” 
Singh exhaled, groaning audibly. “Our whole design is built 

around Spidex, Tetabo. We know the risks.” He turned to Jie. “I’m 
not doubting your engineering skills, Jie. But it took us four years to 
make Spidex in bulk.” 

“Yes, but… I could…” Could what? Jie couldn’t think of how to 
continue. More than one company had bankrupted itself trying to 
get a promising nanomaterial into production. His voice trailed off. 
So this is it. Shut down the company. Lose the apartment. Go work 
for a cosmetics company. 

At least he’d have more time with Cheng. 
He waited, expecting to be dismissed. Molari turned to study the 
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masks on the wall, eyes distant, as if he were communing with the 
twisted wooden faces. Singh put a finger on his lips. A full minute 
passed, and then Molari swiveled to face Jie. 

“You know what’s at stake here, Jie?” he asked solemnly. “You 
have a son, right?” 

“Cheng,” said Jie. 
“If we don’t come up with a faster alternative to the disk array, 

Cheng will grow up in a much-diminished world. We are gambling 
with Cheng’s future. Right now. In this room. So, do you believe 
Nanoglass can work?” 

Yes! Yes! But Molari’s expression squashed any trite reassurances. 
“I… I agree with Mr. Singh that it very risky,” said Jie. “I cannot 
promise.” This is why I went into Nanotechnology. To create! Images 
spun and grew in his head. Soap bubble sheets of Nanoglass. Hun-
dreds, thousands, millions of square kilometers. A glass sky. “The 
most beautiful approach is the right one,” an engineering professor 
had once told him. This has to be right. 

“I think I could make it work,” said Jie. “I really do.” 
Molari nodded. “I promised Tania Black we’d re-examine the 

shield design,” he said to Singh, “even if it’s crazy. It’s nanoglass, or 
nothing. Hand Jie to the loonies.” 

Singh shrugged. “I won’t argue with you. I wasn’t at the Climate 
Council meeting in New York.” 

Jie was still trying to figure out what “loonies” meant when Mo-
lari closed his fist and tapped knuckles, North-American style. “Con-
gratulations Jie. My business manager will arrange financing. I need 
you at the Xinjiang Space Center right away, working with the de-
sign team. We have very little time.” 



 
 
 

Chapter 6 

Jie had missed the daily bus to the space center, so Molari chartered a 
car, a welcome luxury in a country where only the political elite 
avoided crowded vans. The departure lot was at the north end of 
Urumchi, a maze of warehouses and storage containers that lapped 
against the glass cliffs of downtown. About 100 vehicles of various 
shapes and sizes were charging in neat rows under a solar-sheeting 
roof. Jie’s omni pointed him to a double-seater. It already had one 
passenger, a Chinese woman in a thick red sweater. She was a decade 
older than him – late forties maybe – with the lean face of an athlete. 

Jie settled in, and the car glided out of the parking lot. They ac-
celerated down a freeway, the city fading into endless tilled fields 
where summer irrigation coaxed crops out of the desert. The woman 
straightened her seat and swiveled so that she was nearly facing Jie. 

“Sally.” She spoke with a southern accent, Chengdu maybe, and 
used her English name. 

‹Jie.› 
‹Disk array, am I right?› said Sally. 
Jie nodded. 
‹I knew it!› said Sally. ‹I was on a beach in Vietnam yesterday for 

my annual dose of sunshine and massages, and the space center can-
celled my vacation. Though,› she leaned forward as if she were about 
to confide a secret, ‹I figured out weeks ago that something was up. 
The space industry stock index is up 50%.› 

The car turned onto a single-lane road and began ascending. The 
farms vanished, and the land became barren, a wasteland of dry grav-
el broken only by high islands of eroded rock. Ribbons of windmills 
snaked along the ridges, whirling in the howling wind. Sally dug into 
her pockets, and fished out a crumpled peanut bag covered in Viet-
namese characters. ‹I design zero-gravity robotics,› she said, offering 
Jie the nuts. ‹What do you do?› 

Jie gave her a rundown of his last 24 hours. ‹The disk array’s an 
incredible engineering challenge,› he said. ‹They’re desperate to cut 
the schedule.› The car shook in a gust, pellets of snow skittering off 
the windows. A switchback exposed a line of mountains, their fluted 
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white ridges a stunning backdrop to the wind-sculpted patches of 
snow along the roadside. ‹Oh. Wow. Just a second.› Jie snapped a 
photo through the window. ‹For my son.› 

‹Beautiful, isn’t it?› 
‹Incredible,› agreed Jie. ‹Between my work and Beijing’s dust 

storms, I don’t get outside much. It was full brown-out when I left. 
In February, can you believe it?› 

‹Maybe you can help change that,› said Sally. 
They settled into an effortless conversation, wandering across 

topics as broad as the landscape. It had been a long time since Jie had 
talked to a stranger, but where his social skills were rusty Sally 
smoothed the gaps. Hours passed in minutes; they crested a long hill 
where the valley terminated in a gravel plain walled by mountains. 

‹Welcome to the Xinjiang Space Center,› said Sally, pointing to 
the cluster of indistinct shapes in the distance. ‹It’s one of two facili-
ties in the world that still have heavy-lift launch capabilities. But it’s 
been quiet. We had three launches last year. India had one. Nothing 
goes above low earth orbit anymore. Just the odd scientific instru-
ment.› Her voice took on a distinct bitterness. ‹Remember the moon 
base? Remember Ganymede? Our reach has gotten so much smaller.› 

Ganymede? How old was I? Thirteen? Jie’s whole class had 
watched the Verne lander touch down. Every morning he’d followed 
the nuclear probe’s progress, watching as it drilled through the kilo-
meters of ice crusting the Jovian moon’s icy sea. And then, just ten 
seconds after it had hit the water, they’d lost contact. A software bug. 
Or a civilization of hyper-intelligent jellyfish, if you believed the con-
spiracy theorists. 

‹Did you work on Ganymede?› asked Jie in wonder.  
‹Do I look that old?› laughed Sally, tapping him playfully on the 

arm. ‹I’m an astronaut. I was scheduled to do a rotation on the moon 
base. Before the accident.› 

The car slowed. A gatehouse straddled the road, set inside a razor 
wire fence. Signs on the fence flashed ‹Lethal security measures in 
place› in alternating Chinese and English, but the guards who 
stepped out to meet them were smiling and relaxed. The car wove 
through the space center’s scattered buildings and stopped outside 
three stories of brick and glass. 

Jie climbed out, hunching against the frigid air, admiring the 
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sunset hues on the wall of snowy mountains. That hulking structure 
in the distance must be the vertical assembly building. And the open 
space beyond is the launch area. The sprawling industrial complex, set 
in this primal landscape, added to his sense of displacement. A day 
ago I was in Beijing, trying to steal the cup. Maybe they’ve got a game 
center. 

Sally heaved her duffle onto her shoulders. ‹Guest quarters are 
through those doors,› she gestured. ‹I’m in staff quarters next door.› 
She smiled. ‹Really nice to meet you, Jie. I hope I’ll see you around.› 
She started to walk away. 

 Too bad she doesn’t live in Beijing. A rocket scientist even. 
She turned, catching Jie staring at her. ‹Your meeting is tomor-

row right?› Again, that smile. ‹Want to see a spaceship?› 
 

♦   ♦   ♦ 

 
Jie dropped his bag on the bed and pulled back the curtains. The 
tiny second-floor room straddled an uneasy border between prison 
cell and hotel: old furnishings, bare walls, but a luxury view. An or-
ange glow still back-dropped the hulking mountains, though the sky 
was rapidly blackening into a shimmering tapestry of stars. 

He hurried to the front doors. Sally had changed into light blue 
construction coveralls. She handed Jie a hardhat. 

‹Our lawyers insist that,› her voice became a singsong parody, ‹all 
visitors must attend a full day safety orientation before they enter the 
construction facilities. Ha! I’ll give you the short version. Don’t wan-
der off without me. Don’t touch anything. If you hear alarms, follow 
me. And…› she lowered her voice, ‹don’t tell the lawyers.› 

‹Yes sir.› Jie saluted. ‹I’m used to industrial facilities,› he added. A 
stretch. My lab is more of a … lab. 

They climbed into one of the white cars charging in the solar 
pods and Sally tapped her omni to the dash. Nothing happened. 
‹Oh, you shameless egg!› She wiped the thumbprint reader and tried 
again. ‹Biometrics glitch.› After a reboot, she managed to start the 
car. She sent it squealing in reverse. Dog testicles! She’s driving it by 
hand! Did she even look behind us? 

They raced down a broad concrete road through an area of flat-
roofed metal warehouses. ‹There’s storage. The fuel refinery. Our 
electronics labs.› Bright lights snapped on as the car approached, cast-
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ing a moving pool of illumination around them, as if somebody were 
shining a spotlight on them from space. They passed a rectangular 
structure several city blocks in length. ‹That’s where we build the first 
stage engines.› Flickering shadows danced behind a row of high win-
dows. The car wandered alarmingly as Sally pointed out buildings. 
Jie abandoned his attempt to figure out the seat belt, which wouldn’t 
come out more than a few centimeters no matter how hard he 
tugged. 

‹That’s the vertical assembly building ahead of us,› said Sally, 
confirming Jie’s guess. ‹It’s where we put the launch stack together 
before rolling it out to the launch pad.› It rose before them, a tower-
ing skyscraper. By the time they skidded to a halt, he could see only a 
small fraction of its height.  

They stepped into a night black beyond Jie’s experience. No ne-
on. No strobes. No fireworks, or Coca-Cola lasers in the sky. A bit-
ing wind carried pale clouds across the crescent moon, giving the 
towering walls an illusion of movement that only served to empha-
size their height. 

‹Awesome, isn’t it?› said Sally. ‹It still gives me shivers.› 
Jie could only nod. 
‹Tour guide time,› she said. ‹The Long March 7 Heavy Lifter is 

an expendable launch system. We manufacture five first stage en-
gines, the central fuel tank, two solid fuel booster rockets, an earth 
departure stage engine, and the payload assembly. You booked the 
cheap tour though, so we’ll skip straight to the assembled stack.› She 
stopped at the safety station outside the huge front doors, which were 
cracked open on their rails, a sliver of light stretching to heaven. 
Grinding power tools and shouting voices echoed from inside. Sally 
handed Jie a set of noise cancellers, and the world fell into eerie si-
lence. 

‹Ready?› 
‹Wow.› 
The cylindrical rocket towered on an enormous wheeled plat-

form, nested in pipes and machinery. The primary-stage engines be-
neath the central fuel tank seemed like toes on an elephant’s leg, the 
technicians green-clad ants. 

‹The full stack is 110 meters high,› said Sally, the noise-cancellers 
separating her voice from the din. ‹Equivalent to a thirty-story build-
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ing.› She looked up, into endless scaffolding. ‹From here to the top of 
the fuel tank is the first stage. Stages let us shed mass as we climb. 
They also let us switch fuels at different altitudes. You can’t see it 
from here, but there’s another stage up above. We also add two solid 
fuel boosters just before launch to give extra kick for the first two 
minutes. You can’t imagine what it’s like! The atmosphere jerks you 
around like a rodeo bull. And the sound!› 

Jie felt unsteady just thinking about it. ‹You… You’ve gone 
up…? In one of these?› 

‹Just in simulation,› admitted Sally, smiling wistfully. ‹I was 
months away … when the lunar accident happened.› 

‹So you ended up here?› 
‹I couldn’t get space out of my blood,› said Sally. ‹A lot of us are 

still around, where we can watch these beauties fly.› Sally turned as 
she spoke so that her words seemed to encompass not just the hang-
ar, but the entire valley. ‹I climb into the mountains sometimes, be-
fore a launch. Watch from one of the ridges. You should see this 
thing, when it’s sitting out there on the launch pad, all ready to go, 
surrounded by this landscape. I hope you can experience it.› 

A cart full of metal parts drove past them to the far freight eleva-
tor. ‹Cheng would love this,› said Jie. ‹Mind if I take pictures?› 

‹I don’t,› said Sally. ‹Our lawyers, however, would erase your 
brain to serve their vengeful secrecy god. So I’m going to look over 
there for a moment. La di da.› 

Jie snuck out his omni and snapped a few photos from waist lev-
el. Unbelievable! He worked with components so small that air mole-
cules messed up production. And here they rode controlled explo-
sions into space. He imagined Cheng’s face, grinning in the light of a 
rocket’s flame as it surged into the sky on pure, brute strength. I’ve 
got to see a launch! 

‹How are you with heights?› asked Sally. 
Jie hesitated. ‹I’m fine with heights.› 
Sally grinned and led them into a construction lift. The doors 

rattled shut and the wire cage crept up the rocket’s length, past level 
after level of scaffolding. After several minutes the lift stopped and 
the doors rattled open. Sally stepped onto the airy platform and 
leaned over the railing the way kids leaned over the fence at the pet-
ting zoo. Jie inched after her. He clutched the railing with both 
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hands and risked a dizzying glance downwards. 

‹We’re now at the top of the earth departure stage,› announced 
Sally. ‹The EDS is 30 meters tall and has one engine.› 

‹So everything below this point is expendable?› asked Jie. Thirty 
stories of machinery stretched below them. 

‹Like democracy, expendables are the worst solution except for 
all the others,› said Sally. ‹The Americans tried a reusable system for a 
while. The space shuttle. Two of them exploded, and the flight char-
acteristics were so bad that the astronauts called it ‘the flying brick.’ 
So everyone went back to expendable for heavy lifters. The Long 
March 7s are Chinese technology, but the roots go back all the way 
to the Apollo program.› 

Sally stepped forward, striding the gangplank like a sidewalk. 
‹Payloads are mounted on those cargo supports, and then we 

drop a composite shroud overtop to protect against the atmosphere. 
The Long March 7’s payload area was designed to accommodate 
bulky cargo for the lunar base. We can deliver 200,000 kilograms to 
low earth orbit, or 100,000 kilograms to L1, where the disk array will 
be positioned.› 

‹So we have to launch 3000 of these in the next five years?› Jie 
asked. 

‹That’s why space company shares have gone up so much,› said 
Sally. ‹We need facilities like this all over the world. At staggering 
expense. Though even then, the five-year estimate’s a joke. Pulled 
out of somebody’s ass, the way things run around here. No one 
talked to us about it.› 

Jie took one more look down, then edged away from the railing. 
‹Bái mù. How did we get into this mess?› 

‹It’s not like we weren’t warned,› said Sally. ‹There’s been a cli-
mate change section in our voter kits since I was a kid.› 

‹Of course,› lied Jie. He rarely bothered to study for his voting 
exams. It was easier to pay the fine instead. 

‹My opinion?› said Sally. ‹Sulfuring worked too well. It gave us 
the illusion that our climate problems were over. Like taking pain-
killers for a brain tumor.› 

‹I guess that’s where I come in,› said Jie. ‹A Nanoglass shield will 
be half the weight of the Spidex disk array. We’ll cut the build time 
in half.› 
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‹No. You’ll mainly just cut costs,› said Sally. 
‹But…› Jie looked at her in confusion. ‹From what Molari said, 

the schedule is even more important than the cost.› 
‹What can I say?› Sally shook her head. ‹It takes time to build 

new launch facilities. Three years, at least. Until then, we can launch 
forty rockets a year if we run triple shifts.› 

‹So for the first three years we get a total of 120 launches no mat-
ter what we do,› said Jie. 

‹You forgot about India,› said Sally. ‹So it’s 240. But yes, your 
work will only save time in the final two years. And I bet they’ll just 
reduce the number of space facilities they’re building and keep the 
schedule the same. Trust me. Us old “loonies” know our launch ca-
pacities.› 

Loonie. She’d used the English word. “What’s a loonie?” asked 
Jie, switching to English. “Molari used word too. Said he handing 
me to loonies. The dictionary say it means crazy.” 

“It’s a pun,” said Sally. “Loonies is what we called ourselves in 
the space program. Luna is the moon.” She gasped. “Wait… I know 
how they plan to cut the schedule.” 

Suddenly it all made sense. Easy access to space. Plenty of raw 
materials. Even an abandoned research station waiting on the South 
Pole. That’s why Singh was so interested in Nanoglass. 

‹The moon,› said Jie. ‹They want to make nanotiles on the 
moon, so they don’t need to lift them out of Earth’s gravity.› The 
world lurched, like a video game that was running low on memory. 
Manufacture nanotiles on the moon? In 15% gravity? You could only 
chain together so many risks before you crossed the line between am-
bitious and irresponsible. Yet… Jie could no sooner deny the math 
than he could deny the massive rocket in front of him. A rocket that 
could be launched only 240 times in the next three years. 



 
 
 

Chapter 7 

Green Army Email Release 

        Forward to your friends. Beat the censors. At 3:50 GMT, 

Green Army defended Earth through the synchronized demolition 

of railway bridges in Russia, Canada, and India . Despite media re-

ports to the contrary, these bridges had no purpose beyond servic-

ing CO2-belching power stations. They call us terrorists, but some-

body must speak for common sense. If our leaders had retired the-

se plants ten years ago, like they promised, they wouldn’t be gam-

bling our future on expensive disk arrays in space.  

 
♦   ♦   ♦ 

Green Army Email Release 

        A forged email was circulated earlier, in which Green Ar-

my claimed credit for attacks on coal infrastructure. This email was 

sent through a compromised mail-server. We are working to fix the 

problem. While we applaud the actions described in the email, we 

do not take credit for the attacks. We are a law-abiding organiza-

tion. Click here to donate. 

 
♦   ♦   ♦ 

Green Army Email Release 

       Click here to meet naked protesters in your area. 

 
♦   ♦   ♦ 

 
 

The bus dropped Tania off in downtown Boulder. She ignored the 
line of waiting cars and set off into the sunshine, her suitcase rolling 
behind her. New job. New city. Life rebooted. Walking two blocks 
brought her to Pearl Street Mall, a cobble-stoned street of two and 
three-story brick stores, crowded with shoppers enjoying the weather. 
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A pair of African nannies stood outside a coffee shop, chatting over 
their baby strollers. A group of seniors played cards on a stone table. 
Not a bad place so far… 

An attractive young man with a surfer’s build glanced at Tania as 
she passed. “I saw you on TV didn’t I? You’re the new UN biologist, 
Tammy…?” He scratched two fingers against his temple, as if dig-
ging out the memory. 

“Tania Black,” said Tania. Celebrity is my friend. Celebrity is my 
friend. “And I’m a biospherist, not a biologist. A biologist studies 
living creatures to learn how they work. I study ecosystems to learn 
how to fix them.” 

The man flipped up two thumbs. “It’s great to see green at the 
UN again,” he said. He snapped a photo, then sauntered off. 

Tania continued into the surrounding neighborhood, weaving 
through parks. Exploring. Most people were so dependent on their 
omnis that they couldn’t find their living room if their GPS went 
down. At the end of a green space that had once been ruled by cars, 
she found her house. Its neighbors dated back to the turn of the pre-
vious century, brightly painted wood and brick homes passed down 
the generations to children who could never afford to buy such plac-
es. Hers was new though, a tasteful streetfill, sided with recycled ma-
terial that could pass for wood, the windows framed in decorative 
shutters. And a yard! The UNBio salary might be a step down, but 
the housing was a big improvement on her Seattle loft. 

Feeling somewhat of an intruder, Tania walked to the front door 
and tapped her omni to the lock. Click. She pulled it open, savoring 
the moment. Nothing like walking into a new house for the first 
time. 

It smelled musty, as if it had been vacant for a while, and the 
curtains were drawn. The outlines of boxes emerged from the gloom, 
scattered on the living room floor where the movers had left them. A 
shaft of afternoon sun beckoned through the window over the sink, 
drawing her into the kitchen. New appliances. Maybe I’ll cook some-
thing this year. She looked from the boxes to the sunshine, and 
stepped onto the patio. 

Somebody was sitting on the deck! In one of the lawn-chairs, 
back to Tania, facing the sunshine. Tania inched closer. A scroll lay 
just out of reach of a dangling hand. A woman, in jeans and a CU 
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sweatshirt. Bright red hair. Snoring softly. 

 “What the…?” 
“Gaahhhh.” The woman jerked awake and leapt out of the chair, 

hand slapped over her heart. “Holy shit! You scared me!” She 
laughed. “I must have dozed off.” 

“I scared you?” said Tania, her own heart whacking away. “What 
are you doing in my yard? What do you want?” 

“I know what you’re thinking,” said the woman. She raised her 
fist over her head, and pantomimed a stabbing motion. “Psycho, 
right?” The smile never left her face. “Don’t worry. I’m harmless. I’m 
Ruth. Remember? From the protest? I was hoping for my sunglasses 
back.” 

“Your sunglasses set off the security scanner at the UN building,” 
said Tania. She nudged a plastic chair out of the shade of a towering 
pine and slowly sat down, keeping a wary eye. “What the hell are 
Chameleon glasses?” 

Ruth clapped a hand over her mouth. “Oh no. There was no 
time to warn you. I’m sorry.” She looked at Tania slyly. “If you don’t 
have the glasses anymore, I’d settle for a drink.” 

“You still haven’t told me what you want,” said Tania. “Who are 
you? How did you find out where I live?” 

Ruth’s smile vanished. “You know what. I did you a huge favor. 
I got zapped with a pain-giver and crammed into a jail cell for two 
days. ‘Thanks for saving me’ might make a good start.” 

Tania shivered. Dark figures moved through the rain. Screams of 
protesters. “I’m sorry. Thank you… Are you all right?” 

“I’ve had worse.” Ruth looked at the ground, her lips drawn 
tight. But then her good humor seemed to return, as if she could 
channel moods like a radio. “So, why did the new Chief Biospherist 
have to be rescued from an environmental protest?” 

“I was curious,” said Tania, relaxing. “I wanted to understand 
the mood of the crowd.”  

“Curious?” Ruth looked skeptical. “Or curious and sympathetic? 
Because if it was only curiosity, then I don’t want that drink after 
all.” 

The prudent act would be to send Ruth away. Yet… She doesn’t 
seem crazy. At least not in a dangerous way. Ruth raised her eyebrows 
and Tania couldn’t help but smile. 
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“Why don’t you come inside,” Tania offered. “I haven’t started 

unpacking, but I’m pretty sure I saw my grocery order in the kitchen. 
There should be a bottle of red.” 

 
♦   ♦   ♦ 

 
“One drink,” said Tania, pouring two glasses of wine. “It’s my first 
day at the Climate Center tomorrow.” She cleared three boxes 
marked “Kitchen” off the leather couch. 

“Let me make myself useful,” suggested Ruth, lifting one of the 
boxes and starting towards the kitchen with it. “You have to label 
them in Spanish by the way,” she called over her shoulder. “La 
Cocina.” 

They moved boxes as they talked. They shared a love of the out-
doors, and Ruth had done the same rafting trip down the Grand 
Canyon. She’d also climbed Mount Hood, which had been on 
Tania’s list for years. “The climb’s over-rated,” said Ruth. “The glaci-
er’s receded so much that it’s just a slog up loose rubble now.” 

It wasn’t long before the stack of boxes was gone and the wine 
glasses were empty. Tania poured a second glass and took it into the 
dining room without even thinking about it. Ruth had taken Tania’s 
bicycle out of its box and was mounting the rear wheel. 

“So, Ruth. Why are you here?” Tania handed her the wine. “Not 
for the sunglasses.” 

“I don’t normally stalk people.” Ruth blushed. “But I didn’t 
think I’d get an appointment through your office.” 

Tania groaned. “Probably right. My computer’s been auto-
replying to two thousand emails a day.” 

“I was excited when I heard you might be the new Chief Bio-
spherist,” said Ruth. “You’re respected in the environmental com-
munity, Tania. So imagine my surprise when I recognized you at the 
protest. I think we could help each other. We are on the same side, 
and these are desperate times.” Ruth slid the bike’s front wheel into 
place, lining it up with a practiced ease. 

“Can you believe the nerve of the Canadians?” asked Tania. 
“They actually proposed a five degree temperature cap. Five degrees. 
They won’t be happy until they can grow bananas in Toronto.” 

“They can grow bananas in Toronto,” laughed Ruth. 
“You know what I mean,” said Tania. “Non-engineered bana-
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nas.” 

“Anyway, I agree, the meeting was a disgrace,” said Ruth. “That 
disk array is just a way to distract from the Council’s incompetence.” 

“Maybe. But we do need sunlight control.” 
“Desperately,” said Ruth. “But as part of a long-term strategy… 

I heard you stood up to them. Stopped them from stealing biosphere 
funding. Is it true?” She looked at Tania questioningly. 

“I can’t comment,” said Tania. 
Ruth shrugged and spun the wheel. Tapped the brake. “Bike’s 

ready.” 
Tania rolled the bike to the front door. “How did you get in-

volved, Ruth?” 
Ruth sank into the couch. “I’m a psychological engineer. But I 

couldn’t find a job when I graduated because I wouldn’t manipulate 
kids. That’s where all the money is. Get your memes into a five-year-
old and you’ve got a lifelong convert. Doesn’t matter if it’s religion 
or hamburgers.” She gulped her wine. “So I traveled. I was in Belize 
when the ice shelf collapsed. I realized that everyone I’d met there 
would lose their homes, and that the beautiful marshes along the 
coast would vanish. They can build a dike around London or Miami, 
but they’re not going to do it for Belize. A veil lifted. I found my 
calling.” 

Tania touched the gorilla coin in her pocket. “Who do you play 
for?” 

Ruth hesitated. “I’d rather not say.” 
“Come on,” said Tania. “We’re on the same side, right? What’s 

the big secret?” 
“Green Army,” said Ruth. 
“Green Army?” Tania jumped up as if she’d been stung. “Are 

you crazy?” She glanced out of the window. “Do you have any idea 
how it would look if I were caught talking to you?” 

“Why do you think I stayed in the back yard?” 
“I’m sorry.” Tania pointed at the door. “I had a great time. But 

you need to leave.” 
Wine spattered as Ruth sat her glass on the table. “So it’s OK to 

deal with corrupt political leaders who undermine everything we’re 
trying to accomplish, but it’s not OK to talk to me?” 

“Green Army goes too far. You blow up coal plants. You sabo-
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tage equipment.” 

“And you don’t go far enough,” snapped Ruth. She glared at 
Tania. “It’s only by pushing the boundaries that we make room in 
the middle. Green Army may be on the wrong side of the law some-
times. But that’s only because the laws are written by the people we 
are fighting against. We’re never on the wrong side of morality. And 
we never hurt anybody. Never. Can you say that about the people 
you spent the weekend with?” 

Tania bit back a gasp. Does Ruth know about Jim Wong? No. How 
could she? But the words hit hard. This isn’t EarthSayer anymore. This 
isn’t a tidy consulting contract, greening urban areas that have commit-
ted to re-inventing themselves. Khan Tengri’s brought me into a war, 
and I need to choose my compromises wisely. 

“I’m sorry Ruth.” 
Ruth looked at Tania, as if understanding much more than 

Tania would have liked. She shrugged, reached into her pocket, and 
produced a business card. “If you change your mind,” she said, drop-
ping the card on the table by the door. “Call me some time.” 

The door thudded shut. Tania picked up the crisp plastic card. 
“Ruth.” No last name. No email. Just a phone number. 

Unpacking wasn’t nearly as much fun alone. 
 

♦   ♦   ♦ 

 
Tania pedaled up the final switchback to the front gates of the Cli-
mate Center, a campus of sand-colored buildings perched on a flat 
hilltop overlooking the city. The sun had risen over the prairies, 
bathing the rocky fingers of the Flatirons in pink, and turning Boul-
der’s solar-paneled roofs to polished gold. She locked her bike, sa-
vored a breath of mountain air, then stepped through glass doors 
marked “UN Biosphere Preservation Group.” Half-way across the 
lobby a hawk-nosed woman rose to intercept her, high heels clacking 
on the tiles. 

“Doctor Black?” The woman looked at Tania’s biking clothes 
with obvious disapproval. “My goodness. I mistook you for a couri-
er.” 

Tania took a breath. “You must be Katherine. Glad to see you in 
meat-space. I’m sorry to arrive in such tragic circumstances.” 

Katherine smiled, lips pulling back to reveal her teeth. “Yes. Poor 
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Jim. What a tragedy.” 

The two women measured each other for a moment. As CEO of 
UNBio Katherine handled operations, leaving Tania free to concen-
trate on high-level policy and science issues. So while Tania was 
technically Katherine’s boss, Katherine wielded significant power. 

Katherine’s smile seemed to vanish, though her expression didn’t 
change. “I’ll take you up.” 

Two flights of stairs led to a spacious corner office looking west 
onto the mountains. The carpets had been vacuumed, but the walls 
still had pins where pictures had been removed. Tania dropped her 
backpack on the faux-wood desk, next to two large displays. 

 “Your omni should have network access,” said Katherine. “The 
documents you requested are in your inbox. Don’t hesitate to call if 
you need anything.”  

Tania changed out of her biking clothes in the corner, where she 
wouldn’t be visible through the hallway window. She hadn’t ridden 
hard enough to worry about finding the shower facilities today. She 
opened the cardboard box she’d shipped from Seattle, and dug 
through its meager contents. Mainly pictures, old-fashioned ones, 
printed on paper and framed behind glass. She propped her parents 
between the two displays and pulled out a photo she’d taken last fall, 
just after she’d met Percy, when they’d hiked part of the John Muir 
trail. He’d framed it for her as a gift, saving it from the digital black 
hole where most of her photos went to die. 

She let it thunk back into the box, blinking. Keep busy. Best cure 
for a breakup. 

She tapped her omni to the displays and waited for the systems 
to connect. A garble of random horizontal streaks moved across the 
screens. She wasted several minutes downloading updated video driv-
ers, then opened the first of Katherine’s documents. She scrolled 
through the pages, her fingers flicking faster and faster. No. This 
won’t do. 

“Call Katherine,” she told her omni. Katherine’s face appeared 
on the display. “Katherine, sorry to bother you so soon. I’m con-
fused. The documents you prepared for me are summaries. I asked 
for full status reports on the biosphere preserves.” 

Katherine held Tania’s gaze. “The summary data tells you every-
thing you need to know,” she said. “Your biospherics work is too 
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important for you to get bogged down by accounting minutia. I’ll 
take care of the day-to-day details.” 

Tania scrolled to a random line in the report. “Beng Per, Cam-
bodia,” she read out. “$80K on local marketing promotions? No re-
ceipt. No name.” 

An almost imperceptible shake of Katherine’s head. “If the re-
ports are too detailed, we lose flexibility.” 

“I see,” said Tania. She rolled her shoulders to stop them from 
tightening. “Katherine. Please get me the numbers. I have to under-
stand how flexible we are.” 

Katherine emitted a low growl not meant for the microphone. 
“Jim was a friend to many of us, Doctor Black. Don’t just charge in, 
down-voting the work we’ve been doing. It’ll be bad for morale.” 

“I’m not down-voting anything,” said Tania. “I just want the da-
ta. Get. Me. The. Damn. Data.” 

“Jesus.” Katherine sat back, mouth wide, her shock as false as her 
smile. “No need to get so uptight. I’ll get you everything. Give me a 
few weeks. In the meantime you can learn our processes.” 

“A few weeks…? Never mind. Fine.” Tania hung up. The UN’s 
given me a week to come up with an alternative to the disk array. I don’t 
have time for this. 

 
♦   ♦   ♦ 

 
Tania’s office door opened a few inches and a muscled man in jeans 
and a T-shirt appeared in the crack. “You wanted to see me?” 

Tania studied Gordon Hill as he took his seat. Between his po-
nytail and his ear stones, the head of simulations didn’t look near the 
55 years his file indicated – a file that listed two reprimands from 
James Wong for “making statements harmful to the reputation of the 
department.” 

“Sorry I couldn’t be more helpful when you called me from New 
York,” said Gordon. “Did you stop the freight train?” 

“I slowed it,” said Tania. She gave an edited version of the UN 
meeting. “Molari’s team is re-examining a faster, less expensive alter-
native to the disk array. He calls it the shield. It could save our bio-
sphere funding, and avoid the need to sulfur, but it’s got a terrible 
risk curve. I’d like hard numbers comparing the two designs. Inte-
grate both risk curves over time, and give me species loss and human 
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mortality distributions. Treat sulfuring and funding as independent 
variables. Add sunlight control to the models as best you can.” 

Gordon’s jaw tightened. “James Wong didn’t allow those types 
of simulations. Said it was … speculative.” He spat the last word like 
a curse. 

“I prefer informed speculation to uninformed guesswork,” said 
Tania. She rapped her knuckles on the desk. “Can you do it?” 

Gordon groaned. “I understand what you want,” he said. “But 
there’s so much uncertainty… We don’t even know what the disk 
array will look like… How big it will be… And Wong cancelled in-
dependent preserve audits. He said they smacked of colonialism. It’s 
all self-reported now.” 

“I hadn’t gotten to the preserve audits yet,” sighed Tania. “How 
bad is the data?” 

“Wildlife density in some preserves doubled the first time they 
self-audited. For many areas I’ve got no meaningful data.” 

Tania pushed her displays aside so that she had an uninterrupted 
view over the desk. “I’ve got two PhDs. Do the best you can. I un-
derstand error bars and standard deviations.” 

Gordon grinned. “A Chief Biospherist who understands the sci-
ence! What will they come up with next? When do you want my in-
formed speculation?” 

“The politicians are keen to start handing out aerospace con-
tracts to their corporate sponsors,” said Tania. “I could only delay 
them two weeks. Molari’s team needs half of that to quantify their 
shield design. Assuming they can even do it.” 

“So I’ll only have a week?” asked Gordon. “You don’t ask for 
much do you? Would you like the second coming of Christ with 
that?” 

“No, the simulations will be fine,” laughed Tania. “The second 
coming would just be a distraction.” 



 
 
 

Chapter 8 

‹Search: L1 Point.› Jie shoveled in a mouthful of rice. A group of 
blue-clad workers got up. Metal trays clanged as the cafeteria staff 
consolidated the remains of the buffet. 

 
Wikipedia Summary: Lagrange points are the positions in an 

orbital configuration where an object affected only by gravity can 

be stationary relative to two larger objects. In the earth-sun system, 

the L1 point is 1.5 million kilometers from Earth (about three times 

the distance of the moon). Instruments at L1 orbit in such a way 

that they remain directly between the earth and sun. Lagrangian 

points are the stationary solutions of the circular restricted three-

body problem. 
 
The lightening sky outside the space center unveiled layers of de-

tail in the desolate mountains on the other side of the frosty glass 
wall. Dark shadows became rocky faces, grey ridges became sculpted 
knives of snow.  

 ‹Search: lunar manufacturing.› Jie tipped back his tea, hoping to 
squeeze out a few more drops. Wafts of coffee drifted, as if carried by 
the babble of a hundred conversations. Just minutes to the meeting. 

 

Wikipedia Summary: Practical work on lunar manufacturing 

dates to the lunar station from 2026 to 2034. The goal was to ex-

tract raw materials from the lunar surface to support a manned 

mission to Mars. The techniques are applicable in any situation 

where large amounts of easily manufactured material are required 

outside the earth’s gravity well. Mining and refining technologies 

reached a high degree of sophistication, but actual manufacturing 

was limited to a few small-scale experiments. 
 
Jie pushed away his scroll. This is lunacy. What am I getting myself 

into? 
He thought of the four Engineering Brilliance awards on his of-

http://en.wikipedia.org/wiki/Three-body_problem#Circular_restricted_three-body_problem
http://en.wikipedia.org/wiki/Three-body_problem#Circular_restricted_three-body_problem
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fice wall. 

He looked up at the sound of approaching footsteps. A frizzle-
haired woman in a shapeless black dress strode towards him. She 
leaned across the table, a finger aimed at his chest. “I suppose you’re 
Tian Jie?” Her voice dripped acid. 

Jie looked around, in astonishment, as if there might be another 
Tian Jie that he’d been mistaken for. “Ummm. Pleased to meet you.” 

“I’ve been the disk material designer on this project for six 
years,” the woman hissed. “Six fucking years. Do you know – do you 
have any idea – how many materials I tried before I perfected Spi-
dex?” She stared at him in contempt. “I have a Nobel Prize. What do 
you have?” 

Is this Patricia Ivanov? The Patricia Ivanov? Jie hoped he didn’t 
look too startled. 

“You can fool them, but you can’t fool me.” Ivanov’s head 
moved in abrupt increments, like a bird’s.  

“I…,” stammered Jie. This didn’t seem like the time to bring up 
his Brilliance Awards. 

“I. I. I,” mocked the woman, the sounds sharp, like the cry of a 
gull. “I will tear you apart.” She spun, stomping away from him. If 
she’d intended a dramatic exit, she failed. She tangled with a food 
trolley for awkward seconds before she stormed out of the cafeteria. 

Jie envisioned Cheng trying to sneak the cup away from her. 
 

♦   ♦   ♦ 

 
His heart still pounding from his encounter with Ivanov, Jie followed 
a hallway lined with photos of satellites and rocket launches, to a 
glass doorway marked ‹Team Room.› He opened the door cautiously, 
as if Ivanov might be lying in ambush. A dozen people sat around a 
circular table: a typical engineering demographic, mostly women, not 
a suit in the bunch, and more electronic devices on the table than 
people around it. Jie relaxed. Scientists. These are the people I have to 
convince. No. Not convince. I’ve already gotten enough money to stay 
afloat another year. My job is to give facts. Help them make a wise deci-
sion. 

Nishad Singh paced the room’s perimeter, tapping his omni to 
each display to clear off the old notes. “Good morning, Jie.” He must 
have arrived during the night – very late, judging from the dark cir-
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cles under his eyes. 

 All conversations stopped. A dozen sets of eyes sought their first 
glimpse of the celebrated newcomer. A woman with short salt and 
pepper hair rose to greet him, tall and square in her tunic and pants. 

“I’m Sharon,” she said. “Sharon Steel.” 
Jie gulped air like a goldfish as he made his way to an empty 

chair. Sharon Steel. Hero of Malapert. The only survivor of the final 
mission to the lunar station. Jie had been in university then; he’d 
watched her return live on the web. Seen her tears when she climbed 
out of the capsule. The agencies had lost their appetite for risk after 
the accident, especially coming so soon after the Ganymede fiasco. A 
two-year safety inquiry had become a five-year delay. Then the ice 
sheets had crumbled and the world had turned inward. Mankind’s 
quest for the stars ended, swept away by the rising seas. 

Until now. 
“Molari proposed sunlight control technologies ten years ago,” 

said Singh. “Serious engineering started six years ago, which is when 
most of us joined.” Singh nodded at a hirsute Australian. “Jie – Paul 
Brumby. Paul has 180 patents in zero gravity robotics. Xiao Xing 
specializes in celestial mechanics. And Feng Hu works in artificial 
intelligence.” Jie scribbled a cheat-sheet so that he could remember 
the names and roles– he hadn’t heard of any of them before, but 
then, they wouldn’t have heard of him either. Science was too spe-
cialized, the frontiers of knowledge too broad. Even top researchers 
had no visibility outside their own narrow fields. 

“Our final team member will be here soon,” finished Singh. “Pa-
tricia Ivanov invented Spidex.” Singh smiled so broadly that he bared 
his teeth. “She’s volunteered to be lead critic in our discussion of the 
lunar construction plan.” He nodded to Sharon. “Now, with great 
humility, I defer for once to Sharon. She’s been flogging lunar manu-
facturing ever since we brought her onto the team. We finally have to 
listen to her.” 

Sharon bowed, to a burst of good-natured laughter. “For the 
record, I agreed that lunar Spidex was unsuitable,” she said. “Jie. 
Thank you for not using carbon in your nanotiles. A moon-
compatible ingredient list is key.” 

“A happy accident,” said Jie. 
“I am curious,” said Brumby. “Our ability to aim photons is crit-
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ical. How does Nanoglass work?” 

“We use supersymmetric quantum effect to channel light so it 
always come out of Nanoglass perpendicular to surface. If Nanoglass 
at two degrees to light source, light come out at two degrees,” said 
Jie. “We make simple molecular machines to change nanotile angle. 
Silicon is like carbon. It has four free bonds, so is perfect building 
block for complex, protein-like machines. Each nanotile tile has fifty-
atom torsion-hinge on one end, and eighty-atom atomic lever on 
other. Electrons ratchet lever up or down.”  Everyone was nodding. 
Good, they’re walking in my shoes. 

Brumby was captivated. “How much testing have…?” 
Sharon interrupted. “Our engineering support group is working 

with Jie’s Beijing staff to verify Nanoglass’s optical characteristics; we 
should assume it works unless they tell us otherwise. Concentrate on 
lunar specific issues.” 

At that moment an angular shadow jerked behind the frosted 
glass of the doors. Jie sensed a collective intake of breath. The door 
swept open and Ivanov strode into the room. 

“Patricia,” said Singh. “Thanks for coming.” 
“If you’d bothered to ask my opinion earlier,” she sneered, “I 

could have saved us all some trouble. However, I’m confident I can 
still provide a much-needed perspective to this clown show.” 

The rest of the team watched the exchange with reactions rang-
ing from bemused horror to embarrassment, but Singh shrugged it 
off. “Patricia, I’d like you to meet Tian Jie.” 

She twitched her head in Jie’s direction. “Mmmm…” 
“We met this morning,” said Jie. He offered his hand with what 

he hoped was a conciliatory smile. “I look forward…” 
Ivanov brushed past him and dropped into a chair. “I don’t re-

spond well to fawning admiration.” She gave Singh a withering look. 
“I can’t believe you’re taking Nanoglass seriously, Singh. Look at 
him. He’s a hack. And lunar manufacturing makes it even crazier.” 

Jie imagined putting a sword through her, though Sharon looked 
like she’d get there first. 

Patricia slapped her omni onto the table in server mode, then 
snapped her scroll open to a medium tablet size. She reviewed her 
notes, then turned on Sharon. “So you want to replace our entire 
design and start from scratch…? On the moon…? How do I even 
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critique something so absurd?” 

“We’re not starting from scratch,” said Sharon. “Our govern-
ment’s spent a trillion dollars on the lunar base. And the robotics this 
team created for the disk array are reusable. I’m offering to get 30 
million kilograms of material to L1 for the cost of a mass driver to 
the moon.” 

“The moon base has been deserted for fifteen years,” said Ivanov. 
“What makes you think the facility is still usable?” 

“We’ve got remote monitoring on most of it,” said Sharon. 
“Most?” asked Patricia. “Very reassuring. I’m sure a few small 

failures won’t be a problem. Just nip over to the hardware store, 
right?” 

Patricia had done her homework: the moon-base was old, no-
body designed manned spacecraft anymore, the mass driver technol-
ogy was unproven. Sharon answered well, but enough doubts re-
mained to induce a feeling of tension that saw everyone sitting for-
ward in their chairs, searching for the solid ground of confidence. 
Within two hours, Jie was convinced that the moon base was a disas-
ter waiting to happen. Who would be crazy enough to go? 

Then it was Jie’s turn to be interrogated. Ivanov circled the table 
like a shark around a rubber dinghy. Don’t let her intimidate me. Just 
tell the truth. 

“You have no idea how to mass produce nanotiles, do you?” she 
started. 

“I haven’t tried yet,” said Jie. “But nanofabs and nanofactories 
are established technology, as you well know.” 

“How will you stop the iron particles from causing quantum fas-
ciculations?” 

Quantum what? Is she making this up? No, surely she wouldn’t 
stoop to such tactics. 

“Never mind.” Ivanov humphed and looked at Singh. “Are you 
really going to make me do this?” 

Singh sighed. “Please, Patricia. Constructive, not destructive. 
You’ve made your point. Now let’s assume we can build Nanoglass 
and concentrate on the lunar part.” 

“You can get anywhere you want if you start with a false assump-
tion,” Ivanov said petulantly. “But fine. Jie. Nanofabs filter out com-
pleted particles using a gravity trap. How are you going to adjust for 
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the lower lunar gravity?” 

“I don’t know yet,” said Jie. “We figure it out.” 
“Excuse me, but what the hell is a nanofab?” asked Sharon. 
“It’s a machine in which we experiment with the manufacture of 

nanoparticles,” said Ivanov. “Mass production happens when we take 
the processes we tested in a nanofab and move them into a nanofac-
tory.” She turned her attention back to Jie. “What about the particle 
polarizers? How will you compensate for the moon’s lack of magnetic 
field?” 

“External magnets? I don’t know… We have to figure that out 
too.” 

She stopped directly behind him, so that he had to twist his neck 
to see her. “Who’s we?” she asked. “Are you going to the moon?” 

“What? Me? Of course not. Are you crazy?” 
“So you’ll adjust a nanofab to lunar conditions here on earth 

then?” She made a dismissive noise. “That’ll work well.” 
“I’ll use the software simulator,” said Jie. 
“The software simulator doesn’t have configurable gravity,” said 

Ivanov. “I just talked to the designers. That’s why I’m late.” She 
looked down at her scroll. “I quote: ‘We don’t use a physics engine. 
Gravity is too complex on an quantum scale, and solving M-Theory 
equations is not practical in real-time. We interpolate loop quantum 
gravity using data that we’ve generated from experimental observa-
tion.’” 

Coffee cups and electronics littered the smooth glass table. A 
dozen world-class scientists watched Jie squirm. 

“Well, then I…”  
“There’s a two-second communication delay. So you can’t run 

the nanofab remotely. By the time you close the molecular tweezers, 
your particle will be gone.” She looked around the room triumphant-
ly. 

 “So train one of my astronauts,” said Sharon. She caught herself. 
“That is, if I’m put in charge of the lunar team.” 

No. Not a good suggestion. Jie cut in before Ivanov could tear into 
Sharon. “The nanofab very hard to use, especially for somebody who 
not know problem domain. It took me years to become expert.” He 
shook his head. “Tā naǐ naǐ dè! Easier to teach astronauts brain sur-
gery.” 
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What little optimism had survived Ivanov’s interrogation of Sha-

ron was leaking out of the room. 
“If we’re done here,” said Ivanov, “I have important research to 

get back to.” 
Singh looked around the room. “Is this a show-stopper?” 
Nobody answered. The background picture on Jie’s omni 

showed Cheng, on their trip to the Beijing Zoo last summer. They’d 
gone during a rare break in the dust storms. Waited three hours to 
get into the Panda exhibit. By the time Cheng is old enough to act, it 
will be too late. There’s no pausing this game. No replays. 

‹I’m just the elf,› the photo seemed to say. ‹ I’m only a kid. 
You’re supposed to make my world safe for me.› 

Jie swallowed. This isn’t fair. I didn’t create our climate problems. I 
recycle. I take public transit. Yet other parents had burdens too. They 
worked in African mines for months at a time. Or risked their lives 
in the Chinese occupation forces in Saudi Arabia. 

Sharon’s mouth moved, as if she were reading his thoughts. “She 
went up with three people and returned alone,” warned the voice in his 
head. “And those people had training.” 

Singh shook his head. “I don’t see…” 
“I go to moon,” blurted Jie. “If necessary, I go.” 
Besides. It’s not like I’ll really have to go. I just need to keep the mo-

mentum going until we find an alternative. 



 
 
 

Chapter 9 

eNews: February 22, 2050 

      Five are dead after riot police opened fire on a flash-mob in 

Washington. An estimated 200,000 people turned up at an event 

called “remember” after text messages urging an investigation into 

the government’s failure to avert the current environmental crisis 

went viral. 

President Juarez, who has enjoyed a sharp rise in popularity on 

the anticipated economic benefits of the disk array, defended the 

action. “Security forces must protect themselves,” she said. “These 

are violent anarchists, with no leader or agenda.” 

Juarez vehemently denied that security forces roughed up four 

senators who spoke to the crowd. “It’s a transparent attempt by my 

political opponents to use this unrest for their own gain. Though I’d 

point out that illegal action against an elected government borders 

on sedition. Traitors cannot expect to shelter behind political offic-

es. If we do not maintain law and order, we invite anarchy.” 

 
♦   ♦   ♦ 

 
Sunday afternoon found Boulder temperatures in the seventies under 
a brilliant, unsulfured blue sky. On a whim, Tania walked out of the 
Center and onto a footpath leading into the mountains. She opened 
her arms, like a flower to the sun. One last breath before the storm. 
Never lose connection with the source of your passion. Besides, if she had 
to deal with one more uncooperative staffer, she’d be calling Tengri’s 
hit man herself. After a week at the Center, most of her team seemed 
honest, but it was clear that Wong had had his share of loyalists.  

She walked up the steep dirt path, letting her mind slip into na-
ture’s peace. Charred stumps studded the grassy hill, remnants of the 
days before drought and fire had driven the pines off the Rockies’ 
eastern slopes. In places, rows of dead seedlings still marked the last 
attempt to save the forest. This was cactus and tamarisk country 
now. In two hundred years it might be dunes. Though not if I can 
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help it. A jogger wheezed by, then a couple walking their dog. Tania 
found a boulder, sat down, and savored the stillness. 

The ring of her phone cut the quiet mountain air. Tengri! Tania 
answered the call. “Khan? Will that new material work? Please tell 
me Molari came through.” 

“Hello to you too, Tania,” laughed Tengri. “I’m sending the de-
tails. But yes, a Nanoglass shield could be complete in eighteen 
months.” Her omni dinged the arrival of a document. 

Tania leapt to her feet. “Eighteen months! That’s fantastic!” But 
Tengri wasn’t smiling. “How risky is this?” 

“Insane was the word Molari used,” said Tengri. “I think he 
couldn’t find a stronger adjective. Nanoglass has never been tested 
outside the lab. They have no idea how to manufacture it. And,” he 
paused for effect, “they’re sending the Chinese engineer who invent-
ed it to the moon.” 

“The moon?” Tania asked. “The big white thing that goes 
around the earth?” She reflexively scanned the sky, but saw only blue. 
“Why?” 

“So they can shoot Nanoglass to L1 using a mass driver instead 
of carrying it on thousands of rockets.” Tengri shook his head. 
“There’s a risk distribution attached to the proposal.” 

“Should we hedge our bets by supporting both designs?” 
“Not if you want to save the biosphere budget. The disk array’s 

costs are mostly up front: new space facilities. And once we start tap-
ping biosphere money, we’re not going to give it back even if the 
program is cancelled. Do you follow the stock markets?” 

“No.” Tania smiled. “Perhaps if you gave me a raise.” 
“Shares in aerospace companies spiked in the week before the 

disk array announcement.” 
Tania sat back on the rock. “Meaning…? Juarez, Malikov, Oli-

vera… Are you saying world leaders bought shares in aerospace com-
panies, to profit when the disk array is built?” 

“Unprovable of course,” said Tengri. “There will be endless shell 
companies and cross holdings. But if we push this Nanoglass plan…” 

“… then some powerful people will be out a lot of money,” fin-
ished Tania. 

Tengri nodded. “The Europeans jumped the gun this morning 
and announced a new space center in France,” he said. “They’re try-
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ing to force our hand.” 

“Then they’re going to look like asses,” said Tania. “You can still 
orchestrate a move from the disk array to the shield, right? Assuming 
the simulations show it’s worth the risk.” 

“I hope so,” said Tengri. “But it won’t be because I’ve found a 
leader who cares about the planet. It’ll be because they’ve found an-
other way to benefit from sunlight control. One that’s worth more to 
them than aerospace profits.” 

 
♦   ♦   ♦ 

 
Gordon walked into Tania’s office two days later, brandishing his 
omni. “Done,” he announced. “A full statistical breakdown: the 
Nanoglass shield versus the disk array. We simulated weather control 
by filtering out extreme events. And where the audit data was dubi-
ous, I used a least-squares extrapolation from the last good sample.” 
He tapped his omni to her display. “Brace yourself.” 

He hovered behind her, pacing back and forth as Tania scrolled 
through the pages. 

“My God,” said Tania. “How can these numbers be correct? The 
disk array leads to a billion deaths?” She pushed herself back from the 
desk, as if distance might make sense of the graphs. 

“I thought there was some error in my code,” said Gordon, 
scratching at his gray stubble. “But it checks out. As we suspected, 
the disk array takes too long.” He leaned over, zooming in on a sec-
tion of the graph. “If we aren’t pushing temperatures down within a 
year, we’ll lose the West Antarctic Ice Sheet. Ten-meter sea level ris-
es. Methane bubbling out of the Arctic Ocean.” 

“So we have to sulfur, which causes monsoon failures. Wars. A 
billion deaths over ten years. Got it.” After two centuries of Malthu-
sian false alarms, earth’s wealth had finally run out. The oceans bar-
ren. The best farmland poisoned by over-fertilizing, or salted by 
over-watering. Aquifers sucked dry. Mighty rivers turned to dust as 
their glacial anchors vanished. What does a billion deaths even look 
like? 

“If we changed our eating habits…” said Gordon hopefully. 
President Juarez whispered in Tania’s memory: “Do you know 

how powerful the cattle lobbies are?” 
“That won’t happen,” said Tania. 
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She felt sick. Displaced. Like the whole conversation was hap-

pening to somebody else, some stranger she didn’t care about. She 
stood up, paced to the window. A billion. Puffy white clouds rolled 
down the mountain slopes, but no seedlings grew in the parched soil. 

“And the Nanoglass shield? Is it an alternative?” 
“It might even be worse,” said Gordon. “If something goes 

wrong with the lunar manufacturing, we could be waiting ten years 
instead of five. Although the fatalities do fall off dramatically once all 
the vulnerable have starved.” 

“So the shield is worth the risk.” 
“If everything goes right, it gives us our only way out.” 
Tania spun her gorilla coin on the desk. She could taste the 

burning forest, feel the ash. “We should call Tengri,” she said. 
They caught Khan Tengri on a diplomatic trip; his background a 

privacy gray that nearly matched his suit, making his head look like it 
was mounted on his red tie like some alien in the “Star Wars” re-
make. Tania and Gordon ran him through the findings. He listened, 
occasionally asking questions. “I didn’t take this job to lose,” said 
Tania. “We have to bet on Nanoglass. Hope that Tian Jie is as tal-
ented as everyone says. Otherwise the coming decade is going to 
make the Black Death look like a birthday party at Great Burger of 
the People. Can you find us a sponsor?” 

Tengri nodded grimly. “Already done. The Chinese President 
called me yesterday. Mr. Lui said China will build the Nanoglass 
shield by themselves if necessary. Said he can’t risk another round of 
climate refugees on their south borders.” 

“He called yesterday? How did Lui know what I was going to 
recommend?” Tania looked at the ceiling tiles, half expecting to see a 
dangling camera. “Gordon only got the results an hour ago.” 

“Molari Industries is Chinese. And the Chinese government has 
climate scientists too.” Tengri sucked a sharp breath through his 
teeth. “I hope we’re doing the right thing. With the disk array, we 
had a distributed alliance built on mutual greed. Now it’s just a Chi-
na show. That much power in one place scares the crap out of me.” 

“An ecological collapse a billion deaths deep scares me worse,” 
said Tania. “At least the shield gives the Climate Council one last 
chance to turn earth around.” 

“Tearing our coalition apart is a tough way to start,” said Tengri. 
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“What a mess.” 

Gordon raised his hand tentatively, like a school kid not certain 
he had the answer. “Can I make a suggestion? If you need to balance 
the power, why not get the Chinese to partner with the Americans?” 

Tengri stared at him. “The Chinese and Americans hate each 
other.” 

“Exactly,” said Gordon. “But sunrise in Beijing is sunset in New 
York. And the shield is a sunlight control technology. It’s a natural 
fit.” 

Tengri’s eyes lit up above his beard. “Is Tania paying you 
enough?” 



 
 
 

Chapter 10 

A pair of uniformed soldiers in EyeSistants met Jie as he stepped out 
of the plane and onto the solar-reflective tarmac. The sun’s fire re-
flected off the white pavement, and he gasped at the thickness of the 
humid air. He hurriedly stripped off the light jacket he’d worn from 
Beijing. This can’t be happening. 

“Follow us, sir.” 
The soldiers marched towards a helicopter that was baking a 

short distance away. Star treatment at least. The machine evoked 
action heroes jumping from exploding skyscrapers just in time to 
grab the landing skids. Cheng would love this. The soldiers belted Jie 
in, and moments later the blades started, accelerating to an invisible 
blur of sound. The noise cancellers kicked in and he rose over the 
endless sea of humanity. Chennai, India. Home to the Chennai 
Space Center and Earth’s only remaining astronaut training facilities. 

Shantytowns mixed with walled-off business enclaves. The streets 
were unpaved or full of potholes, jammed with vehicles, livestock, 
pedestrians, and bicycles. The flexible sheets of solar film that had 
transformed world energy production were elevated to a primary 
building material here. Rotten boards supported glimmering solar 
roofs: medieval living, protected from the rain by modern nanotech-
nology. 

They flew north to a forested peninsula that extended from the 
haze of mainland slums. Fishing boats worked the glassy water, drift-
ing between floating islands of plastic garbage and the half-
submerged concrete ruins that marked the 2040 sea level. The heli-
copter swept over the dike and landed on a long runway near a com-
plex of warehouses. 

More soldiers awaited Jie on the tarmac inferno. If my room isn’t 
air-conditioned, I won’t make the moon. A camouflage jeep raced to-
wards him. It screeched to a halt and a gray-haired woman in cover-
alls waved from the passenger seat. 

“Hi, Sharon,” Jie gasped. “Hurry. Shade. Need shade.” 
Sharon did not look amused. “We both need to have our heads 

examined. This is not good, Jie. I only agreed to take you along be-
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cause I was sure we’d find an alternative.” She stomped the gas, send-
ing the vehicle squealing forward. 

“Believe me, the moon is last place I want to go,” said Jie, clutch-
ing the dashboard. “My team in Beijing working very hard to keep 
me home.” 

This can’t be happening. 
 

♦   ♦   ♦ 

 
Jie dropped his bag in his room, a cinderblock box with peeling 
white paint and a rusty air-conditioner hanging out of the window. 
It hadn’t been used in years, unless you counted rats as guests. What 
it lacked in ambience it made up in, well, nothing. Jie poked at the 
mattress with his foot. It looked as if it had been found in an alley. 

 “Please tell me there’s game center,” moaned Jie. 
“OK, there’s a game center,” said Sharon. 
Jie perked up. “Really?” I can play with Cheng in the evenings. 
Sharon rolled her eyes. “Of course not. This place is a disaster. 

The only reason we’re here instead of Xinjiang or Florida is because 
India was too disorganized to decommission their training equip-
ment. Now quit whining. We’ve got three weeks to get you ready.” 

Her eyes went to Jie’s flabby stomach. Jie sucked it in, but Sha-
ron just shook her head. “Don’t bother. It’s the doctor you have to 
impress. As soon as you’ve signed the waivers.” 

“Waivers?” 
She handed him a stack of actual papers and an ink pen. “It’s a 

bunch of legal crap. We all had to sign it. You won’t sue if something 
goes wrong, you won’t misuse company resources, and so on, and so 
forth. You can read it over if you want. It’s ninety-three pages.” 

Jie flipped through it. Party of the third agrees… The entity here 
forthwith known as the secondary counter-party has primary respon-
sibility for tertiary… In the event of death or dismemberment… 
Even a native English speaker wouldn’t be able to make sense out of 
this nonsense. He scribbled his name in 23 places. 

Sharon led him to the doctor, a man, possibly in his sixties, who 
spoke highly accented English. His office smelled like antiseptic cur-
ry. He spent over an hour giving Jie a thorough physical examina-
tion, culminating in a terrible test where Jie had to stay on an accel-
erating treadmill until his heart and lungs couldn’t keep up. Jie lasted 
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only six minutes before the doctor called a stop to it. 

“You’re fat, and you’re out of shape,” he said. “Under normal 
circumstances, you’d be a better candidate for stomach stapling than 
for an extended stay on the moon.” He looked at Jie, a frown on his 
face. 

Please tell me I can’t go. 
“Mr. Molari has put considerable pressure on me to pass you. He 

says you are vital to the mission, so I have to believe him.” 
“Thank you.” 
“Don’t thank me yet,” said the doctor. “You’re going to exercise 

in the lunar station gym every day, for at least an hour, without ex-
ception. Extended stays in low gravity are very hard on the body. All 
the astronauts have to put in gym time. But unlike them, you don’t 
have a regular history of exercise, so I have to give you this little lec-
ture. I’m serious about this, do you understand? Exercise like your 
life depends on it. Otherwise,” he clutched his chest, staggered, and 
made such an alarming noise that Jie nearly stood up to help him, 
“you will not survive the return to earth.” 

Jie felt his throat tighten. “That,” he said, “is very clear.” 
The doctor called in Sharon. “Against my better judgment, I’m 

passing him. Make sure he exercises. Start today. Work him hard.” 
Jie checked his messages, hoping that his team had found him a 

way out. An hour of exercise? Every day? This keeps getting worse. 
Rather than take him to lunch, Sharon led him to the personal 

trainer. 
The young man would have been a royal torturer a few centuries 

ago. 
 

♦   ♦   ♦ 

 
Jie groaned as he reached the stairs down to the team dining room. 
Which side do I limp on? But despite his aching body and lingering 
fear, he could feel the first tingles of excitement. Things could be 
worse. He could be designing longer-lasting lipstick pigments, like 
most of his classmates. 

He slowed as he approached the dining room doors. Sharon’s re-
ception hadn’t exactly been warm; probably similar to what he’d feel 
if an astronaut showed up to run his lab equipment. But before his 
doubts could multiply, the smell of Indian food tickled at his nos-
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trils, drawing him into what would have been a cozy dining room if 
somebody hadn’t stripped the original fixtures. Four astronauts in 
matching blue coveralls sat at the stained table. Their conversation 
slammed shut. 

“Hi, I’m Jie.” Jie smiled and took the remaining seat. 
“Rajit Pamir, robotics and mining.” A tall Indian man with long, 

curly hair extended his hand across the table. “Glad to have you 
aboard.” His tone was flat, as if he was reading from a script; there 
was no warmth in the handshake. 

 “Isabel LaJoya,” said the olive-skinned woman next to Rajit. 
“Internal systems and medical.” Her Brazilian accent matched her 
dark eyes. 

Jie stared in surprise at the final astronaut, an athletic Asian 
woman. “I know you!” he exclaimed. “You show me Rocket in Xin-
jiang three week ago.” He almost hadn’t recognized her in her fresh 
crew cut. “Good to see you, Suzie.” 

“Sally,” corrected Sally. But she was grinning. “When I suggested 
watching a launch, I meant as a spectator.” 

Sharon uncovered the plastic serving trays, and the conversation 
paused in a clatter of cutlery. Jie mounded curried meats onto his 
plate, then thought better of it and slid some back. He tried a piece 
of fish. Tasty. The silence dragged on, becoming awkward. 

“All right,” said Sally suddenly. “Nobody’s happy about this. So 
let’s get this out in the open. Jie, tell us how do you feel about being 
here. Are you as scared as I am? Because I’m terrified.” 

“Me?” Jie worked on the food in his mouth, buying a moment to 
compose his thoughts. “I’m scared to even admit this is real.” 

Sally nodded. “And you, Rajit?” Rajit shrugged and took another 
bite of his curry. “Rajit’s scared too,” said Sally. “That’s his way of 
saying yes. Isabel?” 

“Overwhelmed,” said Isabel. She looked at Jie. “I’ve wanted to 
go to the moon all my life. But the whole world is counting on us 
now. There’s so much pressure.” 

“So why did you volunteer, Jie?” Sally softened her voice to make 
it clear that the question wasn’t intended as a challenge. 

“Because I not think I actually have to go,” said Jie. Everyone 
laughed, and the tension seemed to ease. 

“Come on,” said Sally. “If that were really the case, you could 
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back out. What’s the real reason? You got a hero complex?” 

Jie flexed his arm to show the lack of muscle. “A hero? I’m here 
because I have nine-year-old son.” 

“Cheng?” prompted Sally. How had she even remembered that? 
A memory. Cheng learning to ride his bike, wobbling down the 

street. In Jie’s mind, Cheng always seemed frozen a few years in the 
past. He and Zhenzhen hadn’t even been dating; just hormones at a 
campus party. But screening at the abortion clinic had shown that 
Cheng would be gifted, which made him a state asset if his parents 
didn’t want him. By the time Zhenzhen was in her ninth month, she 
couldn’t bear the idea of giving Cheng to the government nurseries. 
And when Jie had seen the smiling infant, he’d taken his share of 
responsibility. A hard road for two people with nothing in common 
but a child. 

All four astronauts had stopped eating. They looked at him, 
across the gulf of his inexperience. 

“This our chance to make Cheng a better future,” said Jie. He 
met Sharon’s eyes. “I know you all worried. But give me chance. You 
cannot make Nanoglass without my help, and I can’t come home 
alive without your help. I want to come home.” 

 
♦   ♦   ♦ 

 
Half a dozen photographers dashed from the white jet’s shade, video 
cameras aimed at the astronauts. Rajit ignored them, bounding up 
the steps and vanishing into the aircraft. Isabel paused to smile for 
the cameras, flicking back her dark hair. 

“Remember Jie, we aren’t making you an astronaut,” said Sha-
ron. “You’ll stay inside on the moon. Today’s training is just to make 
sure you don’t panic on the trip.” 

Jie posed on top of the stairs for the photographers. “This plane 
look old,” he mumbled, hiding his words from the camera mics. 
“Wouldn’t we be safer on space tourist flight?” 

“Tourist flights are for sightseeing,” said Sharon dismissively. 
“We need room to move.” She vanished inside. 

Sally touched Jie’s arm. ‹Don’t worry.› 
Jie stepped into the cool aircraft. The interior had been gutted 

down to a flat-floored cylindrical tube. Loops of red nylon webbing 
hung at regular intervals out of the white foam padding. The jet took 
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off as soon as they were strapped into the single row of backward-
facing seats, and they climbed steadily for many minutes, the engines 
roaring. Jie felt the same tingles he got at Beijing Disney when a roll-
er-coaster clattered towards its first big drop. 

“We will be starting the first bzzzt thirty seconds,” announced 
the pilot, his voice crackling over the intercom. “Our first bzzztt will 
simbzzt lunar gravity.” I hope the mechanical is better than the audio. 

Rajit unbuckled his seatbelt, a wild grin on his face. Sally and Is-
abel radiated excitement. “Sit the first one out, Jie,” warned Sharon. 
“Just get used to the sensation.” 

Two long beeps. On the third, a sickening feeling, like a never-
ending roller coaster plunge. Jie clutched the arms of his chair, 
fighting the wave of dizziness as blood flooded into his head. His 
stomach wandered around in his abdomen like a drunk after a 
twelve-pack of pijius. He closed his eyes, teeth clenched. The rest of 
the astronauts spilled out of their seats, bounding around the cabin 
in graceful, gliding steps. The wall clock counted. 25. 24… 

Jie fought his clenched fingers loose from the arm-rests. He 
raised a hand. It felt insubstantial, as if some invisible force were aid-
ing his every movement. The mesh bag dangling from his seat held a 
water bottle, and he pulled it out, light as a balloon, yet solid. He 
tried to toss it from his left hand to his right, but failed to compen-
sate for the flattened flight path; it skipped over his outstretched fin-
gers, clattering into the wall. Ooops. 

“Five secbzzz.” 
The astronauts grabbed the floor straps; no sense wasting time 

on musical chairs each circuit. With a scream of engines, the plane 
shuddered as it fought to reverse a five-kilometer plummet. Blood 
rushed from Jie’s head, and the water bottle clattered into the plane’s 
tail. Jie looked around at the grinning faces. I’m training with astro-
nauts! He snuck his omni out of his coveralls and fired a quick video 
to Cheng. 

Jie left his seat on the next loop. It was one of the weirdest expe-
riences he’d ever had, a cross between floating in water and being on 
a trampoline. Sharon tutored him on his first baby steps. “If you 
walk normally, you’ll bounce. Small movements. Paddle the 
ground.” 

It felt exhilarating. Freeing. They flew five more loops, and Jie 
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imagined himself bounding across the lunar surface, puffs of dust 
rising from his feet. The moon seemed a shade less fearsome. 

At Sharon’s insistence, Jie returned to his seat for zero gravity. 
Another series of beeps, then a disorienting endless fall. Sally drifted 
to the ceiling, rolling upside down. Rajit’s and Isabel’s hair foun-
tained from their heads like mad scientists at a Tesla coil. With no 
stable sensations to latch onto, a million-year-old instinct from Jie’s 
reptile brain took over. It associated sensory disturbances with poi-
son, and ordered him to empty his stomach. He dammed his lips, 
fumbling the airsickness bag out of the seat pocket. 

BLLLAAARRRGGHHHH! 
Droplets of escaped puke formed a lazy cloud. When did I eat 

carrots? He tried to clean the air with the napkin, but the swirling 
mess wafted away. 

“That’s disgusting,” said Isabel. “Please don’t do that in the lunar 
capsule.” 



 
 
 

Chapter 11 

eNews: February 28, 2050 

       There are reports that the Peruvian President has fled to 

Brazil as anti-government protesters stormed government offices in 

the capital. Peru gets 90% of its drinking water from 18 massive 

dams that were built when the last of the Andean glaciers melted 

15 years ago. The dams were supposed to capture spring runoff, 

but extended droughts have left 11 of those dams dry, forcing 

600,000 refugees to swarm into Lima, overwhelming basic services. 

“Without a source of water, the mountains are no longer habit-

able,” says former Cuzco mayor Jorge Perez, a refugee spokesman. 

“If federal soldiers won’t let us relocate, what are we to do? Die of 

thirst?” So far there are no signs of the violence spreading into 

neighboring countries, but in a region beset by environmental ca-

tastrophes, analysts fear it’s only a matter of time. 

 
♦   ♦   ♦ 

 
Tom Lane, head of UNBio accounting, wheezed as he shifted his 
enormous bulk. “I can’t get that information right now, Tania.” 
Droplets of moisture ran down his doughy face, and his hands fidg-
eted with the engraved scroll quiver on his desk. Engraved? On a civil 
service salary? I wish I could play poker with him. 

“I see,” said Tania. “And nobody else in your department can 
help?” 

“No.” Tom swallowed. 
Tania stood up. “Mind if I ask?” 
The blood drained from Tom’s face and his eyes darted, avoid-

ing contact with Tania’s. “I’ll ask for you,” he sputtered. “I’m sure 
you’re busy.” 

Tania smiled her best smile at him. “The Nanoglass shield deci-
sion has been made. That’s all up to the engineers now. So how we 
spend our conservation budget is my new top concern. It’s no prob-
lem for me to talk to your staff.” 
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She stepped out of his office, a walled-off corner in the account-

ing cubicle farm. A dozen heads turned in unison, snapping back to 
their computers, pretending not to watch. 

“I’m trying to find detailed preserve expenditures,” Tania an-
nounced. “Any of you happen to have the information handy?” She 
looked around the room, matching the faces to HR photos she’d 
studied earlier, picking a victim at random. “Morry?” 

“Sorry, Doctor Black, but I don’t,” Morry said to the floor. 
Tania shifted her gaze from face to face. 

Can’t blame them. Tom signs the paychecks. And Tania might be 
gone in a few weeks, if the European demand to replace her got any 
traction. 

I’d better do this now. 
 

♦   ♦   ♦ 

 
The next day, at 13:50, Tania stepped into the network room. A 
young man with a stubbly black beard slouched in front of a bank of 
monitors, keyboard bouncing on his lap to the music from his head-
phones. He jerked his feet off the desk, wobbling for balance. 

“Yikes, don’t kill yourself,” laughed Tania. 
“Doctor Black? What can I do for you?” 
“Can you lock down the network? Revoke all digital keys?” Like 

any large organization, UNBio kept all important documents on 
network servers, accessible, but not downloadable. 

The admin looked at her, wide-eyed. “This is going to be some 
staff meeting, eh?” 

“Long overdue,” said Tania. 
She continued to the lunchroom. The chairs were packed to ca-

pacity and some 50 people leaned against the glass exterior wall. Eyes 
followed her, a mixture of curiosity, nervousness, distrust, and anger. 
My team. The HR records reported 154 permanent staff, plus an ar-
my of independent researchers and consultants. Tania had been so 
busy with the disk array risk-analysis that she’d met only a handful. 

Her hands felt clammy. Her pulse pounded. I called the President 
an idiot. This should be a cakewalk. She stepped onto the podium. 
“I’m Tania Black,” she said. “Or Nature’s Pit Bull, if you believe the 
news. Kind of a weird image, don’t you think? Nature having a man-
made creature like a pit bull as a pet.” Nervous giggles. 
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“These are exciting times. China and America have announced a 

bold new geoengineering project that gives us one last chance of re-
gaining balance with our home. And we – the people in this room – 
are the guardians of what remains of earth’s wilderness. If you ha-
ven’t looked at the UNBio charter recently, you should read it again. 
UNBio was set up 20 years ago, using money from carbon taxes, to 
protect our natural heritage. Biosphere preserves are our gift to the 
future, little pockets of wilderness from which we can restore our 
world when we get back in harmony with nature. It’s a beautiful 
dream. A dream worth fighting for.” 

She stopped, giving people a chance to absorb what she’d said, 
taking the room’s temperature. Gordon nodded from the front row. 
In the back, by the Coke machines, Tom Lane tapped on his omni 
with fat sausage fingers. 

 “We have a tremendous responsibility. We may have headed off 
one disaster by switching from the disk array to the Nanoglass shield. 
But the shield will work best as part of a greater plan: a plan that en-
sures people are cared for during the construction. A plan that pre-
serves natural areas. A plan that creates wildlife corridors. It’s our job 
to pave the way for that plan: through impeccable science, through 
careful management of the natural treasures we have been entrusted 
with.” 

Her words traveled through the crowd like a breeze. There was a 
rustle of shifting bodies. Tania made contact with as many eyes as 
would meet hers. 

“I’ll be blunt,” said Tania. “Right now, we are failing.” She al-
lowed a hint of anger into her rising voice. “UNBio has lost its way. 
And that changes. Today.” Katherine’s face twisted into a scowl. A 
woman in the third row shifted, sensing a storm building in the 
room but not sure of its target. Tom Lane wiped sweat off his bald 
forehead. 

“I’m offering a two-hour amnesty,” Tania said. “Anyone who 
wants to leave UNBio is free to do so. I’ll ask no questions. I’ll press 
no charges. I’ll even pay severance. The earth’s problems are too 
pressing for us to be distracted by corruption probes. But if you’re 
here tomorrow and I learn that you were involved in bribery, or forg-
ing scientific reports…” Tania raised her voice above the growing 
hubbub. “Do not make the mistake of pushing me.” 
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And how would I fare in an audit? I’m here because of a murder. 
A wave of excitement bubbled through the crowd. Tania allowed 

it to fade. Tom, Katherine and a third man bent over Tom’s omni. 
“Don’t bother trying to get to the network,” said Tania. “I’ve shut it 
down. I didn’t want any last-minute transfers.” 

“How dare you come in here and slander us like this!” Katherine 
Dunn spat out the words, her face blotched with anger. “We were 
only doing what was necessary. The world is not the neat place you 
believe it to be. I cannot – I will not work in such a poisonous envi-
ronment.” She wheeled, and with Tom Lane waddling at her heels 
like jelly on legs, she strode out of the cafeteria. “Two weeks,” she 
screamed. “Two weeks before they fire you, bitch!” She slammed the 
glass door into a spiderweb of cracks. 

Stunned silence. 
Then an older man in the front row began to clap. 



 
 
 

Chapter 12 

Tania’s purge claimed 20, including 8 managers. Worse than she’d 
hoped. Better than she’d feared. In the days following, Tania’s office 
became a confessional for a steady stream of staff, each shining a light 
on their own small corner of the darkness, as if Tania might grant 
them redemption. Tania took no notes. We can’t afford the distraction 
of an investigation. Not now. Besides, she had her own dark 
knowledge of James Wong’s murder. So she listened, allowing her 
staff to vent anger and guilt. 

The young man from the accounting department got up. 
“Thanks, Dr. B. It was good to talk to you about this.” 

“You’re welcome,” said Tania. She closed the door behind him. 
God. I’m a scientist, not a counselor. I should be planning biosphere 
strategy. Something I’m good at. 

Two junior staff walked by in the hallway, lowering their voices 
as they passed. The switch to the Nanoglass shield had left the Cli-
mate Council in turmoil, and the Europeans were calling for Tania’s 
job. Just politics, according to Tengri. “You’ve got more than 
enough support among the smaller nations.” But that didn’t make it 
any easier to hear herself slandered on TV. To see her staff gossiping. 
They say she’s unqualified. That she’s over her head. Tania shut the 
hallway blinds. 

Sunshine beckoned through the window. It was the thin side of 
March, but spring had arrived with force. In fact, one might argue 
that they’d skipped straight to summer. Denver was supposed to hit 
92 that afternoon, shattering the record. Even here, closer to the 
mountains, it would be hot. I need to get outside. Before stress eats my 
soul. 

But the thought of going alone made her feel hollow. As much as 
the fresh air and sunshine, she needed to talk to somebody. Some-
body who wasn’t frightened of her, or worried about their job. 

Tania opened the top drawer of her desk and rummaged around 
in the growing pile of papers. How have I managed to collect so many 
dead trees in a paperless office? She found it, stuck in a corner, a plain 
white business card on slick plastic. A single word. “Ruth.” And a 
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phone number. Ruth who had saved her. Ruth with the wild climb-
ing stories. Ruth who’d gone traveling because she refused to brain-
wash children. 

I threw her out of my living room. 
She tapped the card to her omni. 
 

♦   ♦   ♦ 

 
“Tania?” Ruth’s face appeared, red hair in a ponytail, an untidy 
house behind. “I didn’t think I’d hear from you again. I don’t know 
what I was thinking, showing up at your place like that. I’m sure it 
seemed a little … odd.” 

“And I was incredibly rude. How about we call it even?”  
“So you can be seen with me now?” Ruth asked. 
“Umm … well…” Tania fumbled for a tactful reply, but Ruth 

cut her off with a burst of laughter. 
“I’m kidding. I’ve seen the news. You’d be meat for the ‘Fire 

Tania Black’ vultures. Discretion is my middle name.” 
Tania flipped Ruth’s card in her fingers. “Do you have a last 

name?” 
“It’s also Discretion. Ruth Discretion Discretion.” 
Tania’s spirits lifted. 
“This is going to seem a little strange since we don’t know each 

other. But it’s beautiful outside. Are you free for a bike ride?” 
“What? Now?” 
“Assuming you’re even in town… Maybe it’s not such a…” 
“I’d love to,” Ruth interrupted, her voice rising with enthusiasm. 

“My flight isn’t until tomorrow. But it would take too long to bike 
to your office from here. Are there community bikes in the rack?” 

“I’ll check.” Tania walked to the window. “We’re at the top of a 
big hill, so we’ve got lots of gravity vampires. I’m one of the few that 
ride both ways.” 

 
♦   ♦   ♦ 

 
Ruth waited at the bend in the road, hair tucked into a helmet, bun-
ny-hopping a yellow community bike on and off the curb. She rolled 
backwards onto the street, raised a hand, and pivoted on one wheel 
to face Tania. 
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How’s that even possible on a rental? “I’m going to get my ass 

handed to me aren’t I?” said Tania. Her bike hadn’t left the pave-
ment in the year since she’d bought it. She could almost sense its 
fear. 

“Nah, I haven’t raced competitively in months,” said Ruth. A 
pair of road-bikers flashed past in their shiny airflow suits, tucked 
low over their handlebars. A bubbly blue grid car hummed up the 
hill. 

“Thanks for making the time,” said Tania. “It seems like we 
make all our friends in college, then spend the rest of our lives losing 
track of them. It’s so hard to meet people in a new city.” 

“There’s dating,” Ruth suggested. “Or boffing.” 
“No way,” said Tania, a bit abruptly maybe, because Ruth’s 

smile flickered behind her wrap-around glasses. “Don’t get me 
wrong. I enjoy the occasional boff. But I left someone in Seattle. It’s 
too fresh.” 

They biked along the hillside, gradually rising ever higher above 
the prairies. In a few places patches of sickly pines still clung to life, 
scenting the air and providing welcome shade from the day’s heat, 
but most of the forest had vanished to tamarisks and grasses. An hour 
passed, and the knots in Tania’s shoulders loosened despite her grip 
on the handlebars. Ruth plowed ahead like a machine. 

“Mercy,” gasped Tania finally. “I thought I was in shape.” 
Ruth hopped off her bike and sipped from her water bag. They 

sat down next to each other on a fallen log, facing back towards the 
city, damp with sweat. Tania poked at some shoots that had pushed 
their way out of the soil, stretching for sunlight. She plucked one and 
held it to the sky. “An invasive, I bet. From some place with a longer 
growing season.” 

“Sulfuring didn’t help much, did it?” said Ruth. 
“It slowed the melting of Greenland and Antarctica,” said Tania. 

“It kept methane locked in the permafrost. But a three-degree-
Celsius temperature increase is still huge, considering that the oceans 
pull down the global average. Here, inland, in a northern climate, 
we’re up by ten degrees.” She noticed Ruth rolling her eyes. “Sorry. 
You know all that, don’t you?” 

“Yeah,” said Ruth. “It was a rhetorical question. I find that if I’m 
going to get arrested for an issue, it’s helpful to understand it.” She 
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winked. “You’re cute when you get all professorial though.” 

Tania whacked at the shoots with a twig. “We could sure use a 
good frost.” 

“Or a space shield,” said Ruth. 
 

♦   ♦   ♦ 

 
A few cardboard boxes from Seattle still sat in the corner, odds and 
ends that defied easy categorization. Every time Tania moved she 
ended up with another straggler that lingered in the living room for 
months. 

“So Percy didn’t want to come with you?” asked Ruth. 
“Mmmphh.” Tania worked at her mouthful of pizza. “We’d on-

ly been dating six months. The roots of the relationship weren’t deep 
enough to transplant.” 

“How do you know?” 
“I learn from my mistakes,” said Tania. Rob. Yelling. I hate 

Chengdu. I hate you. I should never have come. Tania chewed the 
memory away. “What about you, Ruth? Anyone special?” 

“Nobody serious,” said Ruth. Instead of elaborating, she 
switched the topic. “How’s UNBio? I heard you fired a bunch of 
staff. That must have been hard. How are you holding up?” 

“Fine,” said Tania. The automatic reply dropped into the room, 
where it sat, awkward. Ruth sipped her wine, studying Tania over 
the rim of the glass. 

Do I want a friendship? 
“Actually, it’s been tough,” said Tania. “My shield victory is just 

the first small step. Even with last year’s famine, many people have 
no sense of how bad things really are. I’ll almost certainly have to 
bioharvest many of the preserves. But how can I do that…?” She 
trailed off. How do I explain Rwanda? The horror of destroying an en-
tire-ecosystem. She glared at her wine. “I’m talking too much.” 

Ruth gave a mock-affronted look. “Like it’s some big secret that 
UNBio has issues. Jimmy Wong owned four houses.” She took the 
plates into the kitchen, talking over her shoulder. “A lot of people 
have already given up on the environment, Tania. You’ll have to be 
careful when you come clean about our current situation, or you’ll 
end up with a public relations disaster.” She opened the bottle of 
wine that Tania had said they wouldn’t need. 
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“So what does your political psychology wisdom suggest I say?” 

asked Tania. She held out her glass. Regrets are for the morning. 
“Be positive. Present an optimistic vision for the future,” said 

Ruth. “Paint a future in which environmental changes are driven by 
the social improvements, like you did in Chengdu and Guatemala. 
Explain that bio-harvests are part of a larger plan to make the planet 
viable again.” 

“And how am I supposed to do that, Ruth? I’ve given six press 
conferences in the last week and all that gets broadcast are ten-second 
sound bites about the shield, mixed with snippets of angry politicians 
calling for my head.” 

“Go on the Witty Show,” said Ruth. “Bill’s got a worldwide au-
dience. People respect him. And he’ll give you time to make your 
point.” 

Tania laughed. “Great. I’ll phone him tomorrow. Come on 
Ruth. Be serious, please. I can’t just invite myself on the Witty Show. 
He’s bigger than the President.” 

Ruth leaned back, smirking, feet on the coffee table. “Do you 
want me to call him?” 

“Sure,” laughed Tania, “when the wine’s out of your system. 
Now enough of the shop talk. Tell me, how did you learn to ride a 
bike like that?” 

 
♦   ♦   ♦ 

 
Tania’s head pounded. Somehow she and Ruth had found a third 
bottle of wine. Madness. It reminded her of college party days, ex-
cept she’d woken in her own bed. Alone. She slouched in her office 
chair, closing the windows against the migraine sunshine. Uhhhh– 
Her omni chirped. Ruth most likely. She’d been sleeping face-down 
on the couch when Tania left; Ruth’s flight wasn’t until the after-
noon, and she’d insisted there was no danger of missing it. 

To her surprise, the caller was a pale, elegant woman in a ruffled 
green blouse. On each side of her head dangled an enormous silver 
globe. Christmas ornaments? Tania had never been one to follow 
fashion. 

“I'm Jane Penny from the Witty Show,” the caller said, bran-
dishing her cheekbones. “Mr. Witty asked if you would be available 
to make an appearance on the show on March 25th.” 
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What? Tania looked at her omni, but the routing information 

was blocked. Is this a joke. A friend of Ruth’s, dressed in some outra-
geous costume?  

“Well?” snapped Jane Penny. 
 An inner voice reached through the fog of Tania’s hangover and 

saved her from making a terrible faux pas. She trusted her omni’s 
filters. It would be very hard for an imposter to get through. 

“Of … of course,” Tania stumbled. “I’d love to come.” 
Was it the screen, or was that Penny’s smile that just flickered? 

“Great. You’ll be sharing the show with another guest of course. 
We’ll find somebody interesting to salvage the ratings.” 

“Wow, I…”  
Penny peered at Tania, head swaying back and forth like a co-

bra’s. “I know you must be terribly worried about your wardrobe,” 
she said. “Don’t bother trying to fix it. We’ll take care of it for you. 
And we’ll do something about your poor hair. We have some bril-
liant fashion designers on staff. Make sure you show up three hours 
early.” 

Later, in the bathroom, Tania found herself staring into the mir-
ror. I don’t care what she thinks. The woman dresses like a Christmas 
tree. 

 



 
 
 

Chapter 13 

“You can come in now, Jie.” The lights snapped on, signaling the 
end of the exercise. 

Jie searched for his bearings. Unbelievable. I’m completely turned 
around again. He waddled along the swimming pool’s tiled bottom, 
moving as quickly as water resistance and the space suit would allow. 
Air hissed with each breath. He yanked himself up the ladder, felt 
hands lifting him out of the water. He flopped onto the tiles. A sup-
port technician twisted loose his helmet as a diver climbed out of the 
tank and started disassembling the scuba gear. 

“That was terrible,” gasped Jie. “Do you need to kill me so of-
ten? I thought you trying to build confidence.” 

“And teach you caution…” said a female voice. 
“Sharon?” Jie looked up in surprise. “How long you been here?” 
“Ten minutes,” said Sharon. She watched him peel back the 

spacesuit. “You’re looking fitter.” 
“I’m starving,” said Jie. “But I lost three kilos.” 
Sharon steadied him as he worked his legs free, a grin splitting 

her face. 
“You’re excited,” said Jie, pulling on a robe. “They’ve set launch 

date, haven’t they?” 
“Eleven days!” 
“Uh … fantastic,” mumbled Jie. This is really going to happen. No 

last-minute reprieve. 
“I’ve come to ask you a favor,” said Sharon. “You’ve seen the 

Witty Show?” 
“Of course. Clips anyway. I’m a gamer, not watcher. And many 

of his jokes not funny in Chinese.” 
“Witty wants to interview you in L.A.,” said Sharon. “Given all 

the criticism of the Nanoglass shield, Molari thinks it’s a good idea. 
American and Chinese taxpayers need to see what they’re buying.” 

“What about holiday with Cheng? If we fly out in eleven 
day…?” 

“Don’t worry. After Witty, we’ll fly you and your family wherev-
er you want.” 
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“So I done training?” Jie looked at the tank with relief. “No 

more simulator deaths?” 
“You’re now a fully qualified passenger,” said Sharon. 
Jie grinned. “The Witty Show! That very exciting. I never been 

to America.” Arbitrary detentions. Murders on the streets. “Is scary, 
actually.” 

“Don’t worry,” said Sharon. “In eleven days, it won’t seem scary 
at all.” 

 
♦   ♦   ♦ 

 
Jie pressed his nose against the window as the plane descended over 
endless suburbs. From above, Los Angeles resembled a giant fun-
house mirror, reflecting sky and sun from a hundred million solar 
panels. Even the freeways were covered with solar sheeting, their 
canopied roofs winding through the city like gleaming snakes. And 
so uncrowded! Barely a building broke three stories. 

A landing. A long taxi. The nervous shuffle out of the plane 
through the lie detectors and DNA collection stations. “Have you 
ever had violent thoughts about the United States? Have you ever 
taken an illegal drug? Are taxes on the wealthy acceptable to you? Do 
you agree with the Chinese occupation of Saudi Arabia?” Though Jie 
had nothing to hide, he sighed with relief when the interrogation 
booth opened. Not everyone made it out of immigration. 

The terminal teemed with humanity: women in burkas, parents 
with crying children, people so fat that they couldn’t walk, business 
types, all mixed together. “Great Burger of the People welcomes you 
to Los Angeles,” blinked 20-foot-high letters. The GBOP dog and 
cat danced across the vaulted ceiling under their familiar Chinese 
logo. 

A much smaller sign pointed to ground transportation. Two 
lines of cars funneled into the passenger pickup area, the queue ex-
panding and contracting with the waves of passengers. Most of the 
vehicles were one or two person bubble cars, suited to a sprawling 
city where trips were hard to consolidate. Jie tapped his omni to a 
blue one-seater that had just disgorged a man in a business suit. He 
brushed off the seat and sat down. 

“Witty Show Headquarters please.” 
“Please confirm West Shore Headwaters.” 
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“Correction. Witty. Show. Headquarters.” Jie put his mouth to 

the grimy microphone and paused between each word. 
The car slid onto a freeway, between vehicles packed like blood 

cells in an artery. America! Bill Witty winked from a giant billboard. 
There wasn’t much in the way of views beneath the solar-panel cov-
ered freeway. A gap snapped open and the car glided sideways and 
merged onto a smaller road. Fast food restaurants and chain stores 
flashed by, a commercial strip fronting a suburban area. Older bun-
galows alternated with the rows of laundry-festooned concrete 
apartments that had been built when the streets had been decommis-
sioned. 

The car stopped in front of a two-story brick building and the 
door slid open. There was no visible signage. Is this a mistake? Across 
the street a gas station had been turned into a convenience store. 
Grass grew from cracks in the crumbling asphalt; the row of pumps 
rusted under a disintegrating awning. A group of teenagers stood 
around in tight calf-length jeans and floppy-brimmed hats, trying to 
look cool in the heat. 

They’ve probably got guns. Jie stayed in the car, one hand on the 
door. “Is this Witty Show building?” he yelled. 

One of the youths pointed. “The edificio behind you.” 
Jie glanced at his omni. He was hours early. And Cheng would 

be home right now. 
“Hey,” he called back. “Do you have public gaming centers in 

America?” 
 

♦   ♦   ♦ 

 
The gaming center occupied the basement of a gym, below the de-
serted workout facilities. Flickering displays lit the dark hall in ripples 
of color. A graying woman danced on her control pad, jerking her 
arms back and forth like a marionette in the hands of an epileptic. A 
man aimed a gun at his screen while yelling “chingada hijo de puta!” 
A hundred people easily, so cut off by their headsets and the bright 
images on their screens that Jie could have walked through naked. 

Jie found a free terminal and docked his omni. The game system 
pulled his personal information off the Chinese servers, and mo-
ments later he materialized next to Cheng at the entrance to the fa-
miliar passage. He swung his sword a couple of times, getting used to 
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the unfamiliar controls. The headset smelled of sweat. ‹Let’s do this,› 
he said, using his brave warrior voice. ‹You said you have a new 
plan?› 

‹Did you notice how small the beast’s ears are?› said Cheng. ‹But 
the nostrils are huge, right? It isn’t hearing us. It’s smelling the smoke 
from the torch. Remember what the old crone said?› 

‹Smoking is bad for you! It was a clue.› Jie smacked his head, 
clanging his sword against his helmet in the game world. ‹I thought it 
was a public service message. It all makes sense now.› 

They left the torch behind this time, relying on Cheng’s night 
vision to guide them. The beast lay in the same position as always, 
toilet-bowl nostrils highlighted in the shaft of surface light. Two 
steps. It sniffed, stirring in its sleep. One. Cheng snatched the cup 
and quickly backed away. 

‹See!› 
Jie grinned. All parents thought their children were special. But 

Cheng was special. 
It didn’t take long to retrace their steps out of the dungeon. The 

bodies of the zombies that had guarded the entrance still lay atop the 
stairway, unmolested by even the buzzing flies. Jie stepped over 
them, sword ready. Zombies had a nasty habit of not staying dead. 
But these ones didn’t stir. 

They emerged into dazzling sunshine. A strangely feathered bird 
hopped away and fluttered into the rustling trees. Jie could almost 
smell the fresh air. All they needed to do was bring the cup to the 
council and collect their reward. Jie led the way down the crude trail 
they’d cut through the tangled vegetation. Cheng followed behind, 
bow taut, scanning the bushes. 

‹Do you hear that?› Cheng whispered. ‹Voices. By our horses.› 
They stopped. Jie heard nothing. Warriors were practically deaf. 

I’m definitely playing a wizard in the sequel. They crept to the clear-
ing’s edge, peered through the bushes. Armed men. At least 20. An 
even match, perhaps, if not for the black-robed figure in their center. 
Count Dargool! He sensed them, somehow, and turned his glowing 
red eyes on them. 

‹Thank you for finding the cup for me,› he croaked, flashing rot-
ten yellow teeth. 

Cheng clutched their treasure to his chest, but Dargool just 
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flicked his hand and the pack tore out of Cheng’s grasp, scattering its 
contents among the leaves. Another flick, and the cup was Dargool’s. 
He turned it over, admiring. 

‹You didn’t think I’d share such power with the rest of the coun-
cil, did you› he sneered. ‹Guards. Kill them.› 

The game froze. ‹Awww, Mom. Not now. It’s just getting good. 
Ten more minutes!› 

Jie looked at the screen. Is it that late in Beijing? Zhenzhen had 
been more than patient. ‹Mom’s right,› he said. ‹Time for homework, 
young elf. And I’ve got a show to prepare for. We’ll have to die an-
other day.› 



 
 
 

Chapter 14 

Tania paced the waiting room, admiring the pictures of Witty’s 
guests. Every few seconds the images faded and new ones appeared. 
She was sure that if she watched long enough she’d recognize every 
celebrity of note. The inner doorway opened and a brown-haired 
man in shorts and an old T-shirt stepped out. 

“Tania Black?” Bill Witty reached an enormous hand to shake 
hers, dazzling her with perfect teeth. Tania's heart fluttered. His skin 
was so flawless that it seemed to glow; his flowing hair was balanced 
at the exact intersection of youthful energy and gray wisdom. 

“Plea … pleased to meet you.” 
“How do you know Ruth?” Witty led her through the doorway 

and down a hall. 
“I met her at a protest in New York,” said Tania. “We have cy-

cling dates, when we’re both in town.” 
“Are you … friends?” 
Tania had to think about it for a moment. “We’re getting there.” 
“Ruth’s a remarkable woman,” said Witty. “I’ve worked with her 

a lot. I’m a big supporter of environmental causes. From behind the 
scenes.” 

“You should speak up,” said Tania. “People respect you.” 
Witty shrugged. “My audience wants celebrities and politicians. 

If I push an agenda, I’ll lose my podium. But I slip in a guest like you 
every few months. Luckily, Tian Jie is a celebrity right now, so we’ll 
pull decent ratings.” 

He held open a door marked “studio.” The high-ceiling room 
was maybe 30 feet by 20. One half was empty except for an ornate 
wooden desk and three plush chairs. Everything around the desk was 
painted the same matte green. In the other half of the room, two 
technicians in orange “Witty Show” T-shirts worked behind a long 
console covered with computer equipment. 

“Welcome to the studio,” said Witty with a flourish. He laughed 
when he saw Tania’s confusion. “What you see on TV is all special 
effects. The audience, the windows in the background, the pictures 
on the wall, the carpets, even the ‘accidental’ cameramen in the 



   Niko Perren - 91 

 
frame. All fake.” He plucked his shorts. “My clothing is digital too. 
The networks will do anything to save a dime.” 

“That explains the neighborhood,” said Tania. 
“I’m lucky to have a studio,” said Witty. “Mike at Midnight 

works out of his basement.” He offered her the guest chair. “It takes 
ten minutes for our software to learn your face. I give it fifteen, just 
to be safe. I had a guest’s head vanish in the middle of an interview 
once.” He pulled up his T-shirt so that only the top of his hair was 
visible. “450 million people watched me talk to an empty suit.” 

Tania laughed. Holy hot! Look at those abs! She sank into the lux-
urious chair. The second seat was empty. “I assume Tian Jie is vide-
oing from China?” Too bad. I would have liked to meet him. 

“The show’s always live and in person,” said Witty. “No amount 
of computer technology can replace meat-space. Jie’s at the game 
center down the street.” 

“You let him out alone? In this neighborhood?” 
Witty laughed. “It’s always the same with foreign guests. They 

assume they can wander anywhere. Don’t worry. One of my investi-
gators is keeping a discreet eye on him.” He leaned back in his seat, 
unrolling a scroll on his lap. “I’m going to ask you a few questions. 
Just to give me a flavor of who you are.” He smiled, his eyes lingering 
for a just a moment. Is he flirting? 

“Uhh, will these questions be on the show?” 
“No. I ad-lib. Audiences can tell if it’s real.” He waved at the 

empty studio. “Or at least they can tell if the interview is real. Now, 
do you have any pets?” He scribbled words on his scroll, linking 
them together with arrows. “A favorite food?” More scribbles. “Give 
me the long version of what you’re hoping to achieve at UNBio?” 
They talked for 30 minutes, continuing well after the technicians 
gave Witty the thumbs-up. 

When Witty was satisfied he excused himself. Moments later 
Jane Penny, the woman who had booked Tania on the show, swept 
into the room, trailing a knee-length robe of pink ribbons. Tania 
gasped. She’d always assumed that outfits like this were intended to 
humiliate. 

A terrible thought struck her: What if Penny wants me in some-
thing like that? No. I’ll refuse. 

“Up.” Penny circled Tania like a vulture eyeing a fresh carcass. 
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“Oh. It’s worse than I thought. Lucky for you I’m here.” She 
snapped her fingers. “Milan Red Dress 17.” 

“Hi, I’m Tania,” said Tania. 
“The screen,” Penny said, waving at the monitor. “Look at the 

screen. Quick. Quick. We don’t have all day.” 
The monitor showed Tania standing at the desk in a long red 

dress. As she moved, the dress flowed with her, as if she were peering 
into some parallel clothing universe. She’d seen similar software in 
retail stores of course – her face transplanted onto a crude model that 
jerked around like some puppet corpse – but this was the real thing. 

Too bad the dress looked ridiculous. 
“Ackkk. Definitely not,” agreed Penny. “You are not a dress per-

son. No. Too gangly.” Penny cycled through outfits, settling on blue 
slacks with a white blouse, adding in a thin necklace and some ear-
rings for a touch of feminine. “There!” She clucked in approval. 

“That does look nice,” said Tania. Penny’s outrageous sense of 
style must not extend past her mirror. “Is it possible to order these 
clothes? I could use something nice for UN Meetings.” 

“Nice? These are Louise LeMeur,” said Penny, as if that ex-
plained everything. 

“Meaning?” asked Tania. 
“Meaning you can’t afford them,” stated Penny. 
I don’t know about that. She’s obviously never bought a knock-off. 
 

♦   ♦   ♦ 

 
Jie stood in the darkened studio, a few meters back from the pool of 
light centered around Witty. A very tall woman with long brown hair 
walked up, following the faint green dots on the floor. She looked 
over at him. ‹Pickle monkey breath Tania Black,› she said in heavily 
accented Chinese. ‹You must be Tian Jie.› 

Pickle monkey breath? Oh! Ni hao wo shi. She got the tones wrong. 
“Pleased to meet you,” Jie replied in English.  
Witty sat behind his gleaming wooden desk, eyes closed, hands 

on his knees, palms up. He breathed deeply in, out, in, out. A timer 
on the monitor showed 90 seconds remaining. 

“Your leg’s jiggling,” said Tania. 
“Sorry,” said Jie. “I nervous. Very scary for me speaking English 

to so big crowd.” 
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At ten seconds Witty opened his eyes. “Oooh. Ahhh. Eeee. 

Yaahh. Puh. Puh, Puh,” he said, contorting his face in exaggerated 
gestures. 

This isn’t helping my nerves. 
“FIVE, FOUR, Three, Two, one.” 
 Lights flared, and a voice boomed out of nowhere. “Live from 

Los Angeles, it's the Witty Show, with your host … BILL WITTY!!” 
Witty, in shorts and T-shirt, leapt up, waving, grinning, bowing 

to the empty room. “Thank you. Thank you.” He waited for the fake 
applause to die down. “Did you hear that EyeSistant issued an emer-
gency software patch today? Their navigator has been randomly lead-
ing people to the nearest GBOP restaurant. Great Burger of the Peo-
ple has denied any involvement and offered a reward for the virus 
writer.” He grinned. “They’ll give him 100,000 dollars and a life-
supply of burgers.” 

Laughter. The monitor blanked and the audience numbers 
plummeted for first commercials. 

“Was that funny?” Witty asked. 
“About a four,” Penny called from the back. She pointed at Jie 

and Tania. “Get ready.” 
 “Three, two, one.” In the virtual studio a non-existent camera-

man moved out of the frame. 
Witty swept through his news segment, then gave Jie and Tania 

a rousing introduction. Penny gesticulated and Jie stepped into the 
pool of light. Witty clasped Jie’s hand and smiled, but it did nothing 
to put him at ease. Jie had never gotten comfortable around western 
smiles. Is Witty nervous? Happy? About to give bad news? The simulat-
ed crowd cheered, and Jie could almost feel them, out there in the 
darkened studio. The audience number on the back wall had gone 
up to 575 million as the commercials ended, but was falling already. 

He and Tania sat down. 
“Jie, what’s your secret?” asked Witty. “I knocked out a wall in 

my house last year, and it took the contractors four months to finish 
painting. But you got a spaceship custom-built in five weeks?” He 
paused, a comedic delay calculated to the microsecond. “Do the en-
gineers do bathrooms by any chance?” 

The audience roared fake laughter. 
“The launch stack already built for satellite,” said Jie, “It not rat-
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ed for carrying people, but they tell me it safe. All we needed was 
moon landing vehicle. That easy using standard parts. Moon has no 
atmosphere, and gravity is low, so simple engine is enough.” 

“Getting home is the hard part, right?” 
“That’s right,” said Jie. Is it getting easier to breathe? “Is one way 

trip right now. They need extra time to make stronger vehicle that 
can survive earth reentry.” 

“So you’ll be stuck there? What if somebody gets sick? Or preg-
nant? There are three women on the crew…” Witty’s glance man-
aged to convey exactly what would happen if he were trapped on the 
moon with three women. 

Jie squirmed. Am I supposed to answer? But Witty had turned his 
attention to Tania during the laughter. Jie glanced in the monitor. 
He looked good in the simple suit that Penny had chosen, though his 
leg was jiggling again. 

“… atmospheric CO2 is now near 500 parts per million, so it 
takes much more sulfur to hold temperatures down than it did ten 
years ago,” Tania was saying. “Jie’s shield offers a better way to cool 
the earth, because it gives us some control over the severe weather that 
is the side-effect of any attempt at geoengineering. Our goal is to 
restore an environment where plants and animals can flourish, be-
cause that’s also an environment where people can flourish. But 
that’s going to require big changes.” 

“How do we make those changes?” asked Witty. 
Tania turned to the camera. How is she staying so relaxed? “Re-

member the fuss about the first transportation grids?” she asked. 
“People insisted on their right to sit in traffic for hours in private 
vehicles. And remember when energy companies lobbied to ban solar 
panel imports? The steps we need to take will face as much opposi-
tion today, and seem as obvious tomorrow. But they’ll be worth it. I 
grew up in Alaska, and I could walk out of my back door and drink 
from every stream in the forest. There’s no reason we can’t get back 
there in our lifetimes.” 

She turned to include Jie. “First, we stabilize the climate. That’s 
where Jie comes in.” Jie sat up, ready for a question, but Tania 
turned back to the audience. “Next we change land use. A thousand 
people in an apartment tower have a lower footprint than a thousand 
people on acreages.” 
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“So you’d take away my cottage in the country and move me in-

to a vertical slum,” said Witty. “Damn. Just when I found someone 
to do the bathroom.” He winked at Jie. “It sounds impossible, 
Tania.” 

“So did air travel in the 1800s. But the reality is we’ve already 
done exactly what I’m proposing. In 2035, Guatemala was stripped 
bare, 94% of its forest gone. People grew corn on mountainsides, 
using sticks as shovels. My team re-invented Guatemala City by 
building parks, and adding transit. When we create great cities, peo-
ple want to live in them. New York! London! Hong Kong! The poor 
flooded out of the countryside, which let us consolidate and auto-
mate small-hold farms. Guatemala now grows more food on half the 
land, which leaves more room for wilderness. If we did this globally, 
we could create a garden planet dotted with dense clusters of hu-
mans. And we’d all be connected to nature by thirty-minute train 
rides.” 

Witty made a small motion with his foot, triggering a burst of 
applause. “So, Jie. Are you an environmentalist like Tania?” 

Tania was a lantern, lit by enthusiasm. But Jie’d never drunk 
from a river, and the closest he’d come to a wild animal was the 
chained lion he’d once petted at the Beijing Zoo. 

“I’m nanoengineer who was in wrong place at wrong time.” 
There was a smattering of laugher. “But I have son. I don’t want 
Cheng to grow up in world we destroyed.” 

“A billion lives depend on your success on the moon,” said Wit-
ty. “How does that feel?” 

Jie felt a sudden panic and went completely blank. How can I 
possibly describe it? Then coherence flooded back. “I’m scared,” he 
admitted. “I not astronaut. And my work is research. Very difficult 
to predict schedule. I miss my son already.” 

 
♦   ♦   ♦ 

 
Tania watched Jie squirming in his seat. Poor guy. He looks terrified. 
No time to worry about him though. Witty kept the questions com-
ing. 

 “Tania, one of the reasons for switching to the Nanoglass shield 
was to save the biosphere preserve budget. Yet now there are rumors 
that some preserves will be bio-harvested. How do you explain that?” 
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“The Climate Council squandered the ten years of relief that sul-

furing bought us,” said Tania. “Some areas are now beyond saving. 
And when an ecosystem faces extinction, the best of our bad options 
is to bioharvest.” She reached into her pocket and touched her gorilla 
coin. “I helped harvest Virunga Park in Rwanda, when I first gradu-
ated from university. Deforestation had changed the microclimate, 
and large sections of the park burned in the ensuing drought. Moun-
tain gorillas were dying by the hundreds.” She stopped. Don’t cry. I 
can be emotional. But don’t cry. “It’s a soul-crushing experience.” 

“Yet you’d do it again?” 
“It’s the lesser of evils,” said Tania. “By freezing tissue samples 

and seeds we have the potential to bring extinct species back to life. 
Like we did with mammoths. When the shield is completed we can 
use its power to protect what’s left, and slowly turn earth around.” 

 “And if Jie fails?” 
 “That’s not an option,” said Tania grimly. She glanced over at 

Jie. Is he really our great hope? He seemed nice enough, in a nerdy, 
awkward kind of way. But he belonged in a lab somewhere, tinker-
ing. A strange symmetry, she realized. Jie too was a climate refugee, 
driven out of his natural habitat by the growing chaos. 

 
♦   ♦   ♦ 

 
After the show, Witty invited Jie and Tania to his lounge, a lush 
room colored with Persian carpets and expensive art. Along the 
wood-paneled back wall stood a well-stocked bar. Jie’s eye caught on 
a painting, blotches of color and material with just enough form to 
suggest two naked women embracing each other. 

“It’s an original Betts,” said Witty. “My studio is bland, so my 
lounge must be the opposite. What can I get you?” 

“Just a Coke,” said Jie. “Diet.” 
“A red wine please,” said Tania. 
Witty fixed drinks while Jie and Tania settled into deep leather 

armchairs. 
“Have you ever been in wilderness, Jie?” Tania asked. 
“No, not really,” said Jie. “I take Cheng to city park sometimes. 

Or I did. Now there too many dust storms.” 
“A shame,” said Tania. “Underneath our clothes, we’re still ani-

mals. Deep down. In here.” She touched the back of her skull, where 
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it joined the neck. “I can’t explain it any more than you could ex-
plain being a parent. But you should feel nature, at least once, before 
you leave this planet.” 

Witty handed Jie a glass. “Tania’s right. Swimming in an ocean. 
A tropical beach with a jungle behind you…” 

“… or hiking in the mountains,” said Tania. “Watching the sun 
hit the peaks.” It radiated out of both of them, a passion, like religion 
without the ceremony and miracles. Jie thought of the rugged peaks 
around the Xinjiang Space Center. Standing on the balcony, watch-
ing the sunset, he’d experienced a shadow of what they were talking 
about. 

“I have a four-day break with Cheng before I leave,” he said. “I 
was going to spend it in Beijing. Where should I go instead?” 

Tania pulled out her omni. “Here. My personal number. I’ll find 
you something exceptional, even on short notice.” 

“It has to be a beach,” said Witty. “If the kid’s not having fun, 
nobody is.” He sipped his beer. “So here’s a question that’s been 
bugging me. We talk about using the shield to protect the biosphere 
preserves. Yet I’m pretty sure that in a contest between financial in-
terests and the good of the planet, the planet will come a distant se-
cond. What do you think, Jie?” 

“I’m just the engineer” said Jie. “That sounds like politics.” 
“Yes. That’s what Oppenheimer said about the atomic bomb,” 

said Witty. “But politicians haven’t been responsible stewards of the 
planet, have they? Who’s doing the worrying?” 

“I’m worrying,” said Tania. “The next Climate Council meeting 
is in July, and we can’t afford to miss that opportunity. I intend to 
have the outline of a plan for what a post-shield world will look like. 
And the research to support it.” 

Witty tilted back his beer, finishing it in three gulps. He 
smacked it down on the table. “I’m sorry to be cynical,” he said, “but 
the US and China aren’t going to let you near their shield with your 
plan. They’ll want that control for themselves, two countries, in 
charge of the entire planet’s climate. I think it’s very dangerous. I 
think we’re heading for war.” 

  



 
 
 

Chapter 15 

Dargool stood where they’d left him, a statue in the grayed-out 
world. Jie studied the positions of the frozen guards. 

‹Ready?› 
‹Ready.› 
Color flowed into the scene. Dargool unfroze. ‹You didn’t think 

I would share something this powerful with the rest of the council,› 
he sneered. ‹Guards. Kill them.› 

The Guards leapt forward, swords high, shouting. Jie scrambled 
backward, working his way up the ridge so that he wouldn’t be sur-
rounded. Thwuk. Thwuk. Two guards fell, Cheng’s arrows in their 
throats. Thwuk. The third shot flashed at Dargool, but Dargool just 
laughed, waving it out of the air in a puff of ash. 

‹Don’t waste ammunition,› Jie yelled. He parried a sword and 
countered low, slashing at his attacker’s stomach. The man looked at 
Jie in horrified disbelief as his entrails squirted over the grass, a hot 
sticky mess. Jie retreated further into the forest. 

He fought off another guard, and then another. Cheng did the 
same. Seven guards down. Teamwork! The survivors wavered, 
trapped between their maniacal overlord and the lethal combination 
of elf and warrior. Thwuk. Another arrow. A strangled cry. The re-
maining men bolted into the forest. 

Dargool yelled in rage, a high, animal sound, and flicked his 
hand twice. Bolts of fire flashed from his fingertips, a malevolent 
predator cutting a swerving path around the mossy tree trunks. Two 
fleeing guards writhed in agony as flames enveloped them, and they 
fell, twitching, to the ground. 

‹Dargool’s too strong,› yelled Jie. ‹The cup’s re-enforcing his 
magic. Run!› 

‹No way, Dad,› said Cheng, falling out of character in his ex-
citement. He unleashed another arrow, this time at Dargool’s horse. 
Clever kid! Once again Dargool waved it to dust. He turned to 
Cheng, his face gray, emotionless. ‹I like that horse.› With a flick of 
Dargool’s fingers Cheng’s elf cracked like an old painting and crum-
bled to the ground in a rain of flakes. 
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The world faded out. 
‹Maybe we can ambush him,› suggested Cheng. 
‹Maybe it’s time to stop for a while,› said Zhenzhen’s voice from 

outside of the game. ‹It’s beautiful outside. And you guys haven’t 
even seen the beach yet.› 

‹I hate beaches,› said Cheng. 
‹You’ve never been to a beach,› said Zhenzhen. ‹Why come here 

if you’re just going to game.› 
Jie pulled off his headset. She’s got a point. I don’t think this was 

what Tania meant by nature. 
‹Let’s go with your mom,› he said. 
They followed Zhenzhen out of the resort’s gloomy gaming cen-

ter into the evening sunshine. A sandy path cut through the palms to 
the cabin. 

‹Take off your shoes,› Zhenzhen suggested. 
Jie did. He wiggled his toes in the warm beach sand, Zhenzhen’s 

hand in his, soft fingertips on his wrist. Wispy clouds flamed pink, 
then red, as the sun fell into the jungle to a chorus of insects. The 
moon, half full, crept above the low hills on the mainland. So dis-
tant. So cold. 

‹Look, look!› Cheng cried, pointing at the tiny lights flitting over 
the beach. ‹Fireflies!› 

He ran into the dusk, scooping at them with cradled hands. 
 

♦   ♦   ♦ 

 
Jie and Zhenzhen sat hand-in-hand at the water’s glassy edge as two 
old men walked past in the dawn light, filling black garbage bags 
with the night-tide’s gifts. The sun crept into the sky as they enjoyed 
a comfortable silence. They’d been lovers sometimes, over the years, 
and last night had been another one of those rare “on” moments. 
Sometimes people made life more complicated than it needed to be. 

Cheng appeared in the cabin door, rubbing his eyes. They break-
fasted on the cereal and fresh fruit that had been left on their balco-
ny. 

‹Can we go back to the gaming center?› Cheng asked. 
‹Let’s have a real adventure instead,› suggested Jie. ‹We could 

learn to scuba dive.› It would be nice to dive in the ocean instead of 
the dirty training pool.  
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Cheng spread his legs, rooting himself to the ground. ‹No. I 

don’t want to.› 
‹Your elf would go diving in a minute.› 
‹Only to save your drowning warrior from his armor,› Cheng 

laughed. Zhenzhen watched, smiling. She never gamed. ‹I’m old-
fashioned that way,› she’d told Jie once. 

It took some persuading, but Jie managed to drag Cheng to the 
dive shop. A Thai man in an outlandishly flowered shirt helped carry 
rebreathers, fins, and masks to the end of the hotel dock. “I’ve set 
your gear for 4 meters maximum,” he told Cheng. “If your mask fills 
with water, close your eyes and the pumps will clear it.” 

Jie slid off the composite boards into the water, gasping at the 
temperature change. Wow. I feel so much freer without the space suit. 
And nobody’s going to tell me I’ve died. Cheng sat on dock’s edge, 
swaying forward then back, battling his confidence. 

‹Need a shove, mighty elf?› 
‹No.› Cheng slid into the water, arms wind-milling, and surfaced 

coughing. 
Jie splashed to help, but Cheng didn’t need it. Within a few 

minutes he was finning along the shallow sea’s bottom as if he’d been 
born a dolphin. They moved amongst the rich ocean life almost un-
noticed as the rebreather recycled their air. A school of tiny silver fish 
darted away in a synchronized flash of light. 

Fifty meters out the ocean dropped off sharply at a sea wall. The 
fish loomed bigger here, and Jie felt a rush of vertigo as the floor van-
ished into darkness. Cheng spotted a turtle, flapping below like some 
reptilian bird, and gave chase, trailing it into the depths. An act of 
the young and invincible: Cheng’s generation trusted the safety nets 
provided by the machines. Sure enough, at 4 meters the computer 
added buoyancy to Cheng’s vest, preventing him from going deeper. 

Suddenly, Cheng clutched Jie’s arm, pointing into the shimmer-
ing gray beyond the drop-off. It took a moment for Jie to spot it, and 
then – a huge shark, sleek and primitive, like something from a hor-
ror movie, idled underneath them, camouflaged by the dim light. 
The water turned icy in its wake. They hurried back to shore. 

“Just a reef shark,” the instructor reassured them. “Nice spot. 
Reefies are harmless. If you think they’re big, you should see the 
whale sharks.” 
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“Whale sharks?” asked Jie. Cheng’s eyes widened. 
“I could arrange a trip this afternoon if you’d like. Guaranteed 

sightings. They’ve all been GPSed, so they’re easy to find. Everyone’s 
got to earn a living these days. Even the fish.” 

 
♦   ♦   ♦ 

 
‹Want to go diving again today?› Jie asked. 

Cheng eyed the water. ‹Can we go later?› Maybe seeing the whale 
sharks yesterday hadn’t been such a good idea. To think that such 
leviathans still roamed the seas. It was possibly the most memorable 
experience in Jie’s life so far, though that distinction wasn’t going to 
survive the week. 

Jie scrambled to head off the inevitable gaming request. ‹Why 
don’t we explore the jungle instead? Maybe we can see some mon-
keys.› 

‹Monkeys?› asked Cheng. 
‹We’ll have to be careful though,› said Jie. ‹Dargool’s men may 

be laying in ambush for us.› 
Cheng looked over his shoulder into the forest, only just realiz-

ing that an entirely different world lay in that direction. ‹Cool!› 
Jie packed apples and cookies, and they set off, leaving Zhenzhen 

reading on the porch. A path led into a leafy tunnel full of birdlife 
and strange insects. They walked across the island, to a secluded 
beach looking west to open sea. Reeking garbage clogged the sand, 
mostly plastic diapers and bottles. They didn’t linger. Instead they 
retreated into the forest where Cheng spent several hours chasing 
bugs. He captured pictures of each one with his omni, and that even-
ing he tried to identify as many of them as he could online. 

‹I assumed he’d become an engineer,› Jie whispered to Zhenzhen 
as Cheng scrolled through photos in a corner. ‹Now I’m not so sure. 
I’ve never seen him so absorbed.› 

‹It’s a beetle,› Cheng burst out. ‹See, it’s got Elytra.› 
Elytra? Jie smiled sadly. Cheng provided no end of little surpris-

es. And he’d sacrificed so much of Cheng’s childhood already, burn-
ing it at the altar of work as if financial success could somehow re-
cover all those lost moments. He glanced over at Zhenzhen, and 
squeezed her hand. 

‹I’ll take good care of him,› said Zhenzhen. ‹It’s only six months.› 
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Six months. A lifetime to a nine-year-old. I’ll do it all differently 

when I come back. 
Two thousand kilometers west, across the same ocean, a white 

rocket inched down a rusted railway track towards the launch pad. 
 

♦   ♦   ♦ 

 
Monkeys visited the cabin, scampering right to the balconies’ edge to 
noisily demand food. Cheng and Jie swam in the ocean again, and 
followed the reef sharks. And he and Zhenzhen had sex again. It had 
been a long time for Jie, and he realized that more than the physical 
act, he missed the emotional connection. I want somebody in my life 
again. Somebody to love. I’ll do that differently too. When I come back.  

And then, it was time. Jie stood on the beach, far from the rush 
and the noise of the city, capturing the memory of waves murmuring 
to the sand. He felt more at peace than he could remember. An envi-
ronment unplanned by human hands. A bustling chaos of plants and 
animals, living to a rhythm apart from clocks and quarterly earnings. 
Cheng dropped bits of gravel on an anthill, blocking the holes to see 
how the ants responded. Maybe that’s what Tania was talking about. 
We have an instinctive connection to the natural world, an invisible 
tether to our apehood. Cheng belongs here. Playing in sunshine. Not 
locked in a game room by a dust storm. 

The golf cart pulled up to take Jie to the waiting helicopter. 
Cheng and Zhenzhen would follow tomorrow, but he wouldn’t see 
them again. Zhenzhen’s eyes glistened, and he could feel a tear trans-
fer to his cheek as she embraced him. 

‹How are you doing?› she asked. 
‹I’m in denial,› said Jie. ‹It’s like I switched lives with somebody 

more exciting, and now I can’t switch back.› 
‹I’m proud of you, Jie. And I’ll take care of him. No matter what 

happens.› 
No matter what happens. One last squeeze and she let go. 
Jie clutched Cheng. ‹Behave yourself, mighty elf.› I hope my smile 

doesn’t show my fear. ‹Study hard. Get good marks. Find lots of bugs. 
I’ll be back,› Jie choked on his words, ‹before you know it.› 

When had Cheng gotten so tall? It’s only six months. Tears welled 
in Cheng’s eyes, and he tightened his arms around Jie’s waist, cling-
ing. ‹I don’t want you to go, Daddy. Please don’t go.› His voice wa-
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vered, pleading, five years old again. ‹Can’t we stay here another 
day?› 

‹I promise…› What do I promise? Three graves on the moon 
mocked any promises. Jie climbed into the golf cart. 



 
 
 

Chapter 16 

Tania wiped rain off her cycling glasses with the back of a wet glove. 
Legs burning, she pedaled round the final soggy corner to the Cen-
ter. A morning to test the soul. It would have been so easy to step 
into a grid car. 

A dozen yellow shapes appeared, sharpening into protesters, 
wrapped in rain jackets, clutching plastic signs. Weird. What could 
they be protesting? It’s not like we make policy decisions here. She coast-
ed so that she could read the signs. Maybe I inspired them. I’ll send 
them to the federal building in Denver. 

The group was huddled against the rain, turtled in their jackets, 
and didn’t notice Tania until she was quite close. When they spotted 
her, they raised their signs, waving them above their heads. “He rains 
down fire and burning sulfur upon wicked people. Psalms 11:6,” 
read one sign. “Jesus is comming and will punish yoo”, read another. 

What on earth? 
Tania rolled to a stop in front of a man whose sign didn’t have 

any spelling mistakes. While spelling ability wasn’t the only indicator 
of intelligence, a coherent spokesperson wasn’t likely to spell “you” 
with two o’s. 

“I don’t understand? What are you protesting?” 
He stared at her with the familiar expression of somebody who 

couldn’t quite place her. Then his eyes bulged and his lips pulled 
back in a snarl. 

“It’s her!” he yelled. “It’s Tania Black.” 
Shouts. Angry movements. Tania scrambled back onto her bicy-

cle as an object whistled past. Something smacked against her jacket, 
red goo oozing down the plastic. Tania pawed at the mess on her 
chest. Blood? 

Whap. Side of the head. A stinging pain followed by a cold 
sticky sensation of something sliding down her neck and into her 
clothing. Tomatoes. They’re throwing tomatoes. She wobbled in her 
pedals, cursing herself for being in the wrong gear. Shift! The derail-
leur ground in protest. For a moment she thought she’d jammed the 
chain, but then it caught. 
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“Sulfur is God’s punishment for the wicked,” someone yelled 

behind her. “You are interfering with God’s plan.” More tomatoes 
splattered as she escaped through the front gate. 

Tania hurried to the security office. The head of security was al-
ready waiting for her. “Apparently God spoke to Jimmy Barker after 
your appearance on the Witty Show,” he explained. 

“Jimmy Barker? The television preacher?” Tania fiddled with her 
ear. She could feel a seed sliding around inside. 

“There are passages in the Bible that speak of sulfur. So when 
sulfuring caused last year’s famine, Jimmy Barker saw it as a sign of 
the rapture.” His gaze shifted to the monitor as a car glided through 
the front gates. 

“He rains down fire and burning sulfur upon wicked people,” 
said Tania, lowering her voice to imitation preacher. “They’re luna-
tics. But what does this have to do with UNBio?” Am I really having 
this conversation?” 

“Barker said the shield must be stopped,” said the security chief. 
“He mentioned you by name.” 

“Oh, for God’s sake,” said Tania. “The man has some major re-
lationship problems with reality.” The monitor showed the protesters 
in the same place, right at the edge of the property line, shadows in 
the rain. “Are they dangerous?” 

“The police say it’s nothing to worry about.” 
“That’s not reassuring,” said Tania. The New York protest and 

her growing friendship with Ruth had shifted her picture of security 
forces. “Could I shoot a protester in self-defense?” 

“Maybe – but I don’t think…” 
“I’m not serious,” said Tania. “But it pisses me off. When citizens 

protest the rape of earth, it’s terrorism and sedition. But when the 
nut brigade wants to bring back the sulfuring that’s killed millions, 
it’s protected speech.” She ran her fingers through her wet hair. 
“What a fucked-up country.” 

 
♦   ♦   ♦ 

 
Tania skimmed the State of the Biosphere documents, trying to get a 
sense of them. Incomplete biodiversity audits. Missing species migra-
tion plans. Wildlife corridors promised but not built. How much 
damage was done under Jimmy Wong? How much beauty has been lost? 
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A few of the mountain preserves were still doing well, protected by 
the dual good fortune of being inhospitable to humans and climati-
cally varied. But far too often, the numbers spoke of collapse. 

Tania placed her gorilla coin on the desk and stared at the worn 
face. “I know,” she said. “I promised no more bio-harvests. But I 
don’t think I have a choice.” 

Where do I start? 
She brought up the self-audit the Ethiopian government had 

submitted. The writing looked like somebody’s high-school science 
project. She laughed out loud when she saw the species inventory. 
Tigers! So they weren’t extinct! They’d simply moved to Africa! 

Good a place as any. She walked down the hallway to the open 
door marked “Auditing Department – Ramon Hernandez.” Ramon 
was bent over his desk, his neatly parted black hair facing her, fingers 
clacking at his keyboard. He looked up, raising his thick eyebrows. 

“Our first viability audit should be Ethiopia,” said Tania. “Can 
you put me in contact with their environment minister? It’s time I 
got into the field.” 

Ramon frowned. “Ethiopia’s not the most stable country – I 
don’t think they have an environment minister.” 

“Well, somebody else in the government then.” 
“I don’t know that they have a government. They have two rival 

warlords.” 
Tania groaned. “Well, we must be paying somebody to protect 

the park. Or do we just drop loads of money out of a plane?” 
Two hours later, Tania’s omni finally buzzed. A surly man in 

military clothing glowered at her. “I understand you want to audit 
one of our biosphere preserves.” 

“Yes, that’s right,” said Tania. “I’d like to bring in a viability as-
sessment team to…” 

The man cut her off. “Impossible right now. There’s a rebel 
group operating in the area. When we have the situation under con-
trol, we’ll let you know.” 

“Listen, we’ve given you tons of money,” said Tania. “And the 
rebels too, for that matter. I have to see the preserve.” 

The man smiled smugly. “Under the UNBio charter, member 
countries have jurisdiction over safety. Check the regulations.” He 
moved to hang up. 
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“That’s a bullshit excuse,” said Tania. “You know I’ll order a bi-

oharvest if I don’t like what I see. You don’t want to lose the fund-
ing.” 

“So cut us off without an audit,” sneered the man. “See how that 
flies with the public.” 

He hung up. 
Tania glared at the blank screen. Fuck! Should I ask Tengri for 

advice? No, this is my problem. 
For a while she considered picking an easier target. But if I buckle 

on this, the word will spread. 
A thought occurred. She picked up her omni. “Ruth,” she said. 
A few moments later, Ruth was beaming out of the phone. “Hey! 

Tania! I’ve been meaning to call you. You did well on Witty. Gua-
temala was a top ten search term today.” 

“I impressed the crazies too,” said Tania. She told Ruth about 
Jimmy Barker’s followers at the gate. 

“You’re lucky it’s just tomatoes they threw,” said Ruth. “They 
murdered those stem-cell researchers a few years back, remember? 
Gunned down in their own homes. And remember that sex-
education teacher they castrated for teaching birth control?” 

“You’re not helping.” Tania peered out of the window to see if 
the protesters were still there, but the rain had intensified, stealing 
what visibility remained. Ruth’s face sharpened as she tapped the call 
to a monitor. Where is she? Europe? Ruth never revealed her travel 
plans. “You’re better off not knowing,” was her inevitable reply. 

“So, what’s up?” asked Ruth. 
“I need another favor,” said Tania. She explained the Ethiopian 

situation. “I know it’s a long-shot, but do you think there’s a way 
you could get me in?” 

Ruth laughed. “You think that just because I’m with Green Ar-
my…?” 

“Ummm, well, yes.” 
“Why not go straight to a bioharvest of the preserve? It’s inevita-

ble, isn’t it? I’m sure they’ll cooperate for a shot at one last salvage 
payment.” 

Tania shook her head. “I can’t sit in an office and make the deci-
sion to wipe out an entire ecosystem. I have to see it with my own 
eyes.” 
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“And you’re going to do that for every preserve?” asked Ruth. 

She sighed. “Of course, I’m not the one who has to commit ecocide. 
I’ll look into it. On one condition…” 

Tania felt a stab of disappointment. Of course there’s a condition. 
Ruth has her own agenda. And I’m well connected. “What’s the trade?” 

“Ooohhh, you look so suspicious,” said Ruth. “What will I ask 
for? Top secret papers? I know, I want you to bug the President. 
Next time you two are hanging out.” 

“I know you think you’re funny…” 
“Backpacking,” said Ruth. 
“Backpacking?” 
“Yes. Take me backpacking the next time we’re both in town. 

Overnight. I haven’t been in ages, and I’d love someone to go with.” 
Tania laughed in surprise. “You don’t have to buy my friend-

ship.” 
“No,” said Ruth. “But given how busy you are, buying your time 

seems fair game.” She leaned forward. “Are you sure you want to go 
through with this? Ethiopia’s a rough place. If the rebel groups catch 
you, it’ll get very ugly.” 

Rain spattered the window, big drops now, mixed with sleet. 
“Tian Jie is going to the moon this weekend,” said Tania. “The least 
I can do is drive across an unguarded border.” 



 
 
 

Part Two: Sky 





 
 
 

Chapter 17 

Jie eased his way onto the rust-stained platform. Gravity seemed 
stronger at this height, more unpredictable. He gripped the hand-
rails. Attached to the launch tower by little more than a few clamps 
and hoses, the imposing form of a Long March 7 rocket vanished 
into pipes and scaffolding below. 

“Great day for a launch,” said Sharon, shifting her helmet under 
her arm. She beamed, a decade younger in the dawn’s pink glow. 

Jie plucked at the folds of rubber duck yellow fabric around his 
stomach. “My suit looks ridiculous,” he complained. “I can’t believe 
GBOP is sponsoring me. Didn’t you tell them I losing weight?” On-
ly Isabel’s suit was uglier, garish red in support of an energy drink. 

Sally started giggling. Again. 
 “GBOP isn’t that bad.” Sharon shuffled to the end of gangway. 

She wore a Save-Rite Retirement logo. “They’re marketing me as 
some relic forced to return to space because I haven’t managed my 
savings. But I’m happy to be a billboard if it keeps me out of the 
thirties suits. Orbital tourists have significantly improved our com-
fort. It was like walking inside a leather balloon.” 

 “When I was young, I walked 10 kilometers to school every 
day,” quipped Isabel. “Uphill. Both ways.” 

Jie smiled. The good-natured griping was helping keep his mind 
off the creeping dread wrapping its cold hand around his heart. He 
turned towards the sun, savoring the warmth on his face. No clouds 
blemished the sky, and only a hint of breeze wafted from the glassy 
sea, a tangy salt smell. The fishing boats had gone. In case we trans-
form into a flaming cloud of debris. 

Sally touched his shoulder, sympathetic eyes softening the strong 
angles of her face. ‹You OK, Jie?› 

‹Just saying goodbye,› said Jie. ‹I’ve finally given up on a last-
minute reprieve.› 

My turn. The few remaining vehicles were scattered like chil-
dren’s toys on the tarmac below. The narrow gangway led under the 
bullet-shaped composite payload shroud, which hung on a winch, 
ready to protect the lunar descent capsule from the violence of the 



112 – The Glass Sky 

 
launch.  

“Tā māde! We’re flying in that?” The LDC looked like a half so-
da can without the logos, barely big enough for one person, let alone 
five. It seemed to have been mounted on the engine platform as an 
afterthought, by a design team without the correct measurements. 
The flat roof of the crew container was stacked with cargo, apparent-
ly by the same people who overloaded the roofs of the rural “chicken 
buses” that still served parts of India. That’s what we get in five weeks. 
Sensors bristled randomly out of the crumpled exterior. “It looks 
wrapped in tinfoil!” 

“It is wrapped in tinfoil,” said Sharon. “Protects us against mi-
crometeorites. We don’t need aerodynamics in a vacuum.” 

The technicians guided Jie into the cramped descent capsule, 
which was only slightly bigger than it looked. Rajit lay at 45 degrees 
in one of two front seats, an easy arm’s reach from the captain’s con-
sole. Jie eased into one of the three rear seats. Sharon followed. 
“Three hours to go,” she said. “Can you believe it? I never thought 
I’d get a second chance.” 

“Imagine how surprised I am,” said Jie. A strip of tape padded an 
uneven weld on the ceiling above him. His eyes landed on the clut-
tered control panel between Sharon and Rajit. “I thought we were 
remotely guided.” 

Sally and Isabel entered, and the technicians exited, clanging the 
hatch shut behind them. With a whining noise, what little light had 
penetrated the windows faded. The payload shroud thudded into 
position. Jie’s heart pounded a techno beat against the hiss of the air 
circulation system. 

They waited. 
Scrolling text and images on the front displays measured each 

step towards launch. From time to time, Sharon toggled switches, 
calling out their progress. “Engine pressure go. Engine cooling go. 
Fuel valves go. Gimbal motors go.”  

The video feed showed vehicles driving away one by one until 
they sat alone. Twenty minutes. 

“Hold-down release clamps go. EDS coupling go.” Ten thou-
sand critical systems. Ten thousand potential failures. With each test, 
another yellow dot on the rotating rocket schematic turned green. 
“Stage separation bolts go. Fire suppression go.” 
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With a jarring beeping, a red circle started flashing. Jie’s nerves 

jangled. That’s right outside the capsule. He’d seen dozens of launches 
on TV over the years, but right now all he could remember were the 
failures. Sharon leaned forward. 

“Capcom, do you copy the warning on the shroud release bolts?” 
“Copy that. We are instituting launch hold at 19:07,” said Cap-

com’s familiar voice. The capsule communicator was another astro-
naut, somebody who could understand what it was like to be on the 
pointy end of the rocket. Jie had met him in the simulator once; he 
would lead their eventual replacement crew. 

A half hour wait. A van appeared at the rocket’s base and a few 
minutes later Jie heard muted clanks outside the capsule. He fought a 
wave of claustrophobia. I could have said no. 

“They’re fixing it. That’s a good sign,” said Sharon. “On my first 
moon trip we scrubbed three times.” 

The alarm light snapped off. The van drove away. The launch 
timer resumed, eating away the seconds. At 16 minutes the timer 
stopped again for nearly an hour, a built-in hold. 

Bored nervousness. 
Tick. 15:59. 15:58. “Helmets on. Prepare for launch.” 
Jie’s hands shook so badly he had trouble twisting the metal col-

lar onto the neck-mount. He finally seated it and did up the clasps. 
“Has anyone screamed whole way into orbit?” The words echoed in 
the glass bubble, stripping the humor out of his voice and making 
him sound small and scared. 

“We cut the microphone,” Sharon replied through the helmet 
speakers. “Have to preserve our reputation for bravery.” 

“Five minutes. Wind is four knots west. Shield One, you are go 
for launch.” 

Don’t stop now. I don’t know if I could do this again. 
“Two minutes.” 
“One minute.” 
Is that me shaking? Or a motor? 
“Fifty seconds. The launch stack is on internal power. All sys-

tems nominal.” 
“Thirty seconds. Everything looks good, Shield One.” 
Adrenaline raced through Jie’s arteries, a fight or flight response, 

useless to somebody strapped atop a 100-meter cylinder of rocket 
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fuel. Each second ticked slower than the last. Isabel breathed in rag-
ged gasps. Sally lay stiff next to him. They’re as scared as I am. 

“Twelve, eleven, ten, nine, eight, we have main engine ignition.” 
The six massive primary-stage engines exploded to life. The 

rocket shook like a wet dog as the engines built to full strength, 
straining against the hold-down arms on the tower. No turning back 
now. 

“Three, two, one.” 
Time stopped for a beat. The solid fuel boosters ignited, their 

fiery chemical stew leaping to the aid of the first stage engines. Bang! 
Explosive bolts fired down the length of the vehicle, hurling aside the 
hold-down arms before the straining giant tore itself apart. 

“We have liftoff. Main engines are at 109%.” 
Jie clutched his seat in a death-grip as the rocket howled up-

wards, pressing him into the couch. 109%? Is that good? 
Fuel poured out at 15,000 kilograms per second, balancing the 

rocket on a tower of flame. In the surrounding slums, millions 
prayed for their future. Billions more watched on their televisions as 
the spacecraft vanished into a fiery cloud of steam and smoke. 

“Six seconds. You have cleared the launch tower. Commencing 
roll.” The noise fell off as they cleared the steamy backsplash of the 
millions of liters of cooling water pouring off the launch tower. A 
scrap of ceiling insulation dropped onto the floor. 

“Twenty seconds. Altitude 800 meters. Velocity 1600 kilometers 
per hour.” Twenty seconds, and already we’re traveling faster than a jet. 

The rocket plowed through the dense layers of warm air, slug-
gish, bloated with fuel. Do the engineers know the vibration is this bad? 
Will Sharon and Rajit even find the right controls in an emergency? I 
hope my equipment survives. The engines hurled out fuel as fast as a 
hundred years of research could pump it, every shred of acceleration 
cutting the gravity losses – the fuel burned just to keep them falling 
back to earth. 

 “Thirty seconds. Roll is complete. Your trajectory looks good.” 
Through the fish-bowl bubble of Isabel’s helmet Jie caught a 

manic grin of gleeful terror. 
“One minute. Altitude 6000 meters. Down range 2000 meters.” 
Acceleration nailed them to their seats, the vibration lessening as 

the air thinned. A million kilograms of fuel. Gone. The lightening 
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vehicle was becoming more responsive. 

“Coming up on solid booster separation.” For a moment they 
held collective breaths. A lurch. The empty booster rockets detached, 
traveling so fast that they wouldn’t reach the top of their arc for sev-
eral minutes. 

“Solid boosters have separated at two minutes. Altitude 30 kilo-
meters.” 

The ascent’s first and most dangerous phase had passed. Sharon 
lifted her hands in a double-thumbs up. For the next eight minutes 
the five first stage engines powered their ascent; their tanks were still 
full from booster cross-fueling. The ride smoothed out. The vehicle 
wobbled underneath as the engines gimbaled to keep them on 
course. 

“Tell the engineers she’s riding beautifully,” Sharon said. 
Acceleration crept to 3.5 Gs as the vehicle lightened and the last 

drag of atmosphere vanished. Invisible fingers tugged at the flesh on 
Jie’s face. His heart and lungs labored to pump his heavy blood. 

“Coming up on ten minutes. Shield One, you are go for staging. 
Prepare for main engine cutoff.” 

Aaahhhhh! Jie hurled towards the ceiling. An illusion, he knew, a 
moment of pure, raw terror caused by the sudden switch to weight-
lessness. His arms flailed, and his vision blackened as the pooled 
blood rushed back into his extremities. 

 No wonder I had to exercise. Calorie blockers might help with 
weight-loss, but no pill could prepare me for this. 

“First stage explosive bolts,” said Sharon. “We have to make sure 
it detaches.” She was enjoying herself. Jie could hear it in her voice. 

 “Shield One, you have a clean first stage separation. You are go 
for shroud separation and orbit.” 

Orbit.  The word sent a tingle down Jie’s spine. A moment of 
thrust pushed the single engine earth departure stage and its attached 
crew capsule clear of the spent first stage. Another jerk, smaller this 
time.  The payload shroud that had sheltered their passage through 
the atmosphere split into four, like a silver flower, its petals opening 
to the sky and fluttering to a fiery end below. A shaft of sunlight 
stabbed through the window, casting a moving circle of light in the 
cabin as they climbed ever higher. 
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♦   ♦   ♦ 

 
Jie started rotating as soon as he unbuckled, spinning from his chair 
as if pulled by some invisible force. Out of instinct, he reached to the 
wall for support, which sent him wheeling about, flapping his feet to 
try and steady himself. He kicked Sharon in the head. 

“Don’t flail or I’m strapping you back in,” she snapped. She 
grabbed one of Jie's legs – none too gently – and stopped his spin. 
“Let your legs drift behind you.” 

Jie maneuvered to the window to join Rajit and Sally, the barest 
push with his fingertips enough to get him moving. Move slowly. 
Don’t spin again. Now that the falling sensation had passed it felt like 
he was floating in invisible water, but without drag or wetness. Rajit 
flipped himself upside down, hanging expertly above the window to 
make more space. 

“Show-off.” 
“Like a bicycle. You don’t forget microgravity,” said Rajit. His 

curly hair tried to escape in all directions. Maybe that was why the 
women had cut theirs short. 

“Rajit, the XPOS works flawlessly,” said Capcom. 
“Good,” grunted Rajit. 
“What is XPOS?” Jie asked. 
“X-Ray Pulsar Positioning System,” said Rajit. “I was one of the 

designers before I volunteered for this mission. Works like a GPS, 
but uses X-ray pulsars as timing signals. Five-centimeter accuracy 
anywhere in the solar system.” 

Jie crowded between Rajit and Sally, a tangle of legs and arms 
around the porthole. China rolled 400 kilometers below, earth’s cur-
vature just visible if they pressed close to the glass. The land was 
brown with thirst; white snow still frosted the wrinkled mountain-
tops.  

“We’ve resurfaced the whole planet,” said Sally, pointing 
through the window. “That green rectangle is the Wulong Panda 
Preserve. Everything around is farmed. The browns and reds are ex-
posed soil.” 

They reached the ocean, a hundred shades of dazzling blue under 
lines of fluffy spring storm clouds. The telltale boundaries between 
man and nature checkerboarded the rugged islands of Japan. Then 
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came the Pacific Ocean. It faded into darkness as they glided to 
earth’s shadowed side. The sea flickered with the moon’s pale reflec-
tion, occasional patches of clouds like ghosts over the black waters. 
They met the sun again over the Andes, a blaze of light that cleared 
the horizon in seconds. 

They left earth at the horn of Africa, a sickly brown expanse of 
blistered dirt. For six minutes, the earth departure stage engine 
pushed them higher. And then, it was only physics. “This is max v,” 
Rajit said. “Earth's gravity is already slowing us, but we’ve now got 
enough momentum to get in front of the moon,” – he motioned 
with his hands above his couch – “which pulls us out of earth’s influ-
ence. The math is beautiful.” 

“Are we clear to stow suits?” asked Sharon. 
“Yes,” replied Earth. “And we’ve arranged a surprise for you. 

There will be a black-tie dinner in the lower cargo bay, followed by a 
formal reception.” 

“Copy that,” said Sharon, unbuckling. “Do I wear heels?” 
“Speaking of shoes,” said Sally. “Wiggle your toes, Jie.” 
“What?” He hadn’t even noticed his feet cramping. “How you 

know?” 
“We clench our toes when we’re falling. Probably some old 

monkey instinct to keep us in the tree.” 
They changed into light blue coveralls, struggling in the limited 

space like college students in an old-fashioned phone booth. Sally 
pulled a plastic squeeze tube out of stowage. “Vanilla goo?” she 
asked, reading the label. “It’s good and sticky so it doesn’t make 
crumbs. There wasn’t time to put in proper air filters.” 

“Do I have choice?” asked Jie. 
She dug in the compartment. “There’s also chocolate goo. Or 

green goo.” 
“Green? Really?” 
“That’s what it says. I guess nobody could pin the flavor.” 
“I take the vanilla,” said Jie. 
Sally floated it over, and Jie squeezed the bland, scentless paste 

into his mouth. He washed it down with a gulp of lukewarm water 
from the drinking tube in his suit. Yum, yum. 

Earth’s surface sped away at thousands of kilometers an hour, its 
curvature increasing as if they were watching a fisheye lens impercep-
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tibly gaining strength. At four hours the planet was visible in its en-
tirety for the first time, an immense shadowed sphere with an arc of 
blue and green along one edge. The whole crew gathered at the por-
tals, awed to silence. Cheng and Zhenzhen are down there. Maybe al-
ready on the flight home to China. 

It all snapped into perspective. At any moment, millions were 
having breakfast, while millions more were going to bed, or going to 
work, or making love. All on the same wet ball of rock. Breathing the 
same thin haze of atmosphere, that fuzzy line on the horizon marking 
the edge of life’s fragile hold. The borders on the map that so many 
had died to defend lacked any meaning from here. As arbitrary as the 
names of the plants and animals. 

 
♦   ♦   ♦ 

 
Gradually, it became a trip on the world’s worst budget airline: 
cramped seats, tasteless squeeze tube meals, and a suction hose urinal, 
all set against a mindscape of low-grade worry. On the plus side, they 
lacked the leg shackles that had briefly been the rage in the United 
States after the hijackings in ‘42. And nobody had needed a bowel 
movement so far. It was possible, in an emergency, but a plastic bag 
full of feces was hard to manage in zero gravity, even without its ef-
fects on the poorly recycled cabin air. 

Earth sent up a movie to pass the time, a story of a New York 
cop who realized that his illegally cloned brother was working for the 
mob. Sally, the token extrovert, pried everyone for personal infor-
mation. Rajit had a math degree and hoped to teach at a university in 
India on his return. Sharon played bass guitar in a rock band. Little 
snippets of color that Jie would never have thought to ask for. 

Isabel was curled up to conserve space, one hand on the win-
dow’s edge for stability.  

“So Isabel?” asked Sally. “Who are you going to miss?” 
 “My husband,” she said, a wistful expression passing over her. 

“And my parents. The four of us spent last week at their place in 
Amazonas. How about you, Sally?” 

“My friends at Xinjiang Space Center,” said Sally without hesita-
tion. “Being so isolated created a unique community. Every year 
we’d drive into the mountains for Yuri’s night and throw a huge par-
ty. DJs. Dancing. It was beautiful.” 
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“Yuri’s night?” asked Jie. 
“Yuri Gagarin,” said Sally. “First man in space, on April 12, 

1961. This’ll be the first one I’ve missed in ten years.” 
“Yuri would understand,” said Sharon. 
 

♦   ♦   ♦ 

 
“Commencing lunar capture burn.” 

The EDS engine engaged one final time. After three days of 
bored weightlessness the return of gravity felt out of place, an outside 
force pulling Jie into the padded seat. The spacecraft slowed, shed-
ding the excess velocity it had been steadily gaining on its fall to-
wards the moon. And then, with one more bang of explosive bolts, 
the lunar descent capsule separated and the EDS drifted slowly away, 
on a ballistic trajectory that would slam it against the lunar surface 
shortly before their own arrival. Of the 3 million kilogram monster 
that had left India, only a tinfoiled pocket of air remained: five astro-
nauts and 70,000 kilograms of equipment. 

The engine engaged, the acceleration a whisper of what they’d 
experienced leaving earth. After days of bored weightlessness the 
gravity felt odd, something external pulling Jie into the padded seat. 

“OK, Shield One, that was the final burn before landing. You’ve 
got a few minutes to look around. Enjoy the view.” 

A pockmarked wasteland hung outside the window, immense in 
the spangled blackness. Bleak. Lifeless. They swung low over the lu-
nar North Pole, within 50 kilometers of the surface, the shadows 
growing long, giving everything a sinister, foreboding look. Jie shiv-
ered. It was as if the moon were alive somehow, hostile. 

The four-day-old memories of Cheng on the beach were so fresh 
he could still smell salt. 

They passed into the moon’s shadow, a vast blackness lit only by 
stars, a hole in the sky. They strapped in. The half-G descent had 
none of the violence of the ride into low earth orbit. No wonder the 
engineers had been able to build descent hardware so quickly. 

“Five kilometers, four kilometers.” 
The details of Malapert Mountain started to resolve, a long, low-

angled ridge that towered above its cratered surroundings. Unlike 
earth’s poles, which wobbled in and out of sunshine every year, the 
moon’s poles spun evenly, keeping the sun perpetually at the hori-
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zon. Malapert Mountain, a “peak of perpetual light” at the South 
Pole, was high enough that the surrounding terrain blocked the sun 
just two days a month. The same phenomenon kept the impenetra-
ble black lowlands in eternal shadow, preserving large amounts of 
valuable water ice which the first astronauts had mined out of their 
darkness. 

“One kilometer,” said Capcom. 
 “XPOS. Beacons. It’s taken all the adventure away,” complained 

Sharon. “Apollo 11 had to dodge a boulder field. Armstrong landed 
with 30 seconds of fuel.” Was that a hint of envy? This is scary enough 
already, thank you. Sally drummed her fingers, the sound just audible 
in the silent capsule.  

Abandoned equipment lay scattered on the landing field, a flat 
section of ridge close to Malapert summit. Tire tracks marked the 
rubbly ground. It was hard to get a sense of scale in the unfamiliar 
terrain. Not one bit of color was visible on the surface: just grays and 
whites and blacks. Jie jiggled his leg in nervous anticipation. 

“One hundred meters. Fifty meters. Twenty meters.” Jie let out a 
breath. We’re as good as down.  

“Ten meters, eight, five meters.” The engine cut off to protect 
the capsule from backsplash. A moment of free-fall, followed by a 
gentle jolt. 

“Whooooo!” Sharon’s cheer shattered the silence so abruptly that 
for one panicked moment Jie thought there’d been a malfunction. 

He added his voice to the hoots and cheers. I’m on the moon. Jie 
felt insubstantial, though it was hard to tell if it was the feeble gravity 
or the adrenalin coursing through his system. Harsh light from the 
empty world outside flooded into their cramped cocoon, seeming 
colder, somehow, than Jie had ever imagined. 



 
 
 

Chapter 18 

No matter which country, no matter how different the language or 
the culture, international airports existed inside a bubble of western 
civilization. Tania sat in a fake Irish pub in the Halliburton Airport 
in South Sudan, drinking coffee from Guatemala that cost a week’s 
local wages. The pub had been crowded for the lunar launch, but 
now the passengers had drifted off and the screens showed a baseball 
game from Beijing. 

What if Steve doesn’t show up? Even finding a hotel would be a 
challenge here. She’d done some belated reading on the plane, and Al 
Qadarif wasn’t a place where a single western woman could move 
around safely. In fact, a convoy of armored vehicles couldn’t move 
around safely. Like most countries in this lawless region, power exist-
ed locally, bound to the central government by only the thinnest of 
threads. Medieval city-states had returned, with crime syndicates and 
multinationals as the new royalty. 

A tall man with stubbly blonde hair stepped out of the flow of 
passengers. “Tania Black? Steve DeBeers.” His short-sleeved, button-
up shirt, tucked into khaki pants, made him look like a missionary. Is 
he a missionary? Tania knew little about Steve, other than that he 
worked at one of the refugee camps and had some nebulous connec-
tion to Ruth. And I’m trusting him with my life. 

“Sorry about the delay,” he said in a strong South African accent. 
He took her backpack before she had a chance to stop him. “Gun 
battle on the highway. Burned out-vehicles all over the place.” He 
saw Tania’s expression. “No worries. Happens all the time. We’ll 
take a side road.” 

Steve barged his way past the row of western stores, past the 
armed guards, and into the chaos outside. It looked like the mutated 
offspring of a street market and a parking lot. Dark, long-limbed taxi 
drivers swarmed around them, shouting “Where you go? Where you 
go? I take you!” For once in her life, Tania didn’t feel tall. 

Steve grabbed Tania’s arm and pulled her through the crowd in 
his wake. 

“Don’t ever, ever take a taxi,” he warned over his shoulder. 
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“Most of them are honest. The ones who aren’t will sell you straight 
to the syndicates. You don’t want to know what they’ll do to you 
while they’re waiting for ransom.” 

His beat-up white jeep was easy to find. He’d left it illegally 
parked in the passenger pickup lane, creating a minor traffic jam. An 
airport guard in military clothing stood next to it, brandishing his 
automatic rifle and arguing with the honking taxis. Steve gave the 
guard an elaborate handshake and slipped him a bill. 

“Ladies first.” He held open the door for Tania. The back was 
jumbled with supply boxes, hidden from curious eyes by the tinted 
glass of the cracked windows. 

He started the car in a cloud of black smoke. Gasoline? That ex-
plains the stench. They inched into the traffic. The transportation grid 
hadn’t made it here, so everyone was driving their own vehicles – not 
very competently, judging from the number of dents and scratches. 
Steve slow-motion-slalomed around the giant potholes in the crum-
bling asphalt. 

“So where are we going?” asked Tania. 
“The refugee camp tonight,” said Steve, turning down the sun 

visor, which came off in his hand. “I’ll run you into the preserve to-
morrow morning. I should warn you though,” he smiled as if the 
thought appealed to him, “it could be dangerous.” 

Dangerous? Coming from the same man who’d just said gun bat-
tles were nothing to worry about. “What is it you do at the camp?” 
Tania asked. Please. Don’t be a missionary. Be something tough. Steve 
swerved, cutting off a taxi. The driver yelled something in Arabic, 
and Steve pulled a gun out of his vest, waving it out the window. 

He turned back to Tania. “I’m head of security,” he said. “I used 
to work for a private military corporation. Soldiers are one of the 
biggest exports from this area.” He swerved around a broken down 
car, stripped down to a rusting frame but still blocking one of the 
lanes. “If there’s a festering conflict, you can bet there are Sudanese 
mercenaries on both sides of it.” 

Shiny new buildings, protected by electric fences, rose at random 
out of a sea of tin shacks. Starving women crouched on the side-
walks, hands outstretched, while people in business suits strolled 
past, chatting on their omnis under the watchful umbrella of their 
machine-gun-toting body-guards. Wealth existed here, but it was 
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unevenly spread, like cold butter. 

“A military background doesn’t sound like a promising path into 
aid work,” observed Tania. 

“I made the mistake of getting to know the soldiers,” said Steve. 
“Desperate people, trying to help their families, and I was sending 
them to their deaths for a few dollars.” He slammed on his brakes to 
avoid a skeletal dog. “You know how my PMC cut medical costs?” 
He made a pistol with his fingers. 

 
♦   ♦   ♦ 

 
Civilization faded, as if they were driving back in time: buildings 
transitioned to clumps of mud huts, exhaust fumes became a heat 
haze. A child played on the road, chasing a scrawny chicken with a 
stick. The asphalt all but vanished, the potholes so continuous that 
only the occasional hint of gray showed that it had once been paved. 
“An Islamic warlord seized South Sudan ten years ago,” explained 
Steve. “He built roads and schools, but he was assassinated. The US 
Government. Radical Islamists. Depends who you talk to. Last time 
this country saw a paving crew.” 

They jounced past a mother and father, shadow thin, with three 
spindly children trailing in a line. A strap around the father’s fore-
head supported the canvas bag holding his family’s life possessions. 
The mother, her breasts shriveled and empty, carried a bawling, pot-
bellied baby. They stepped off the track and stood watching, eyes 
white in their dark faces, as the jeep passed. Steve didn't slow. Tania 
averted her gaze. 

Steve spat out of the window. “The western world caused these 
problems. We wanted to help, so we brought in just enough aid to 
let the population explode. But what’s the point of saving one girl’s 
life, if she’s going to be beaten, and have her clitoris hacked off, and 
then raped to produce the next generation of misery. Are we reducing 
suffering?” He pointed at the dead grasses baking in the hot sun, 
cropped short by goats. “Even before the drought this was a desert, 
able to support only a few nomadic tribes. People shouldn’t be living 
out here.” 

“My goal is to change that,” said Tania. “The biosphere preserve 
money is supposed to educate people. Provide them places to live. 
You can’t care for the land if you’re starving.” 
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“That’s why I’m helping you,” said Steve. His voice trailed off as 

he stared down the road. “Not that I think you’ll succeed. I’ve seen 
too much horror to be an idealist anymore. But you still believe you 
can make a difference. I want to remember what that’s like.” 

 
♦   ♦   ♦ 

 
They passed more families, bone-thin, plodding in the terrible sun. 
The flat land stretched in every direction, withered bushes, the occa-
sional patch of tinder-dry grass, cracked soil shimmering as the heat 
boiled off the dead earth. The first body, a child, lay in the middle of 
the braided track, bloated and covered with flies. Steve drove onto 
the desert, one wheel in the soft sand, maneuvering the jeep past. 
Tania nearly gagged at the smell. 

“It’s going to be a bad year,” Steve said. “We’re ten months 
without rain.” 

Another body. A woman, laying naked next to the road, vacant 
eyes staring into space. She jerked as they passed, raising her arm, 
trying to sit up. For a moment she looked straight at Tania, and as 
their gazes met Tania was exposed to the full depth of the woman's 
terror. She’s going to die here. A meaningless death at the end of a mean-
ingless life. 

“Stop!” yelled Tania. “Stop!” Steve swerved in surprise, and his 
head snapped to look at her. “We've got to help her,” Tania pleaded. 

Steve fixed his eyes on the road. “She’s beyond saving.” 
“I saw her. She sat up. We’ve got space next to the boxes.” 
Steve clenched his jaw, hands locked on the steering wheel. 

“Ruth told me you could handle this,” he said. He stopped, then 
accelerated backwards into the dust cloud behind them. 

Tania jumped out and ran over to the woman. Flies swarmed, 
climbing into the woman’s eyes and nose. She moaned. Steve’s eyes 
flicked over her, the detached assessment of someone who had seen 
this too many times. “Her family left her because she was too weak,” 
he said quietly. “See, they even took her clothes. She’ll only take up 
medical resources that can be used on somebody else.” 

“We’re here,” Tania insisted. “We have space.” 
“No.” 
“What will her treatment cost?” asked Tania. “I’ll give you the 

money.” 
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Steve sighed. “No money. You’ll work the infirmary tonight. 

Deal?” 
They shifted some boxes and lifted the woman into the jeep’s 

back seat. She weighed almost nothing, and her papery wrinkled skin 
gave no indication of her age. 

Tania offered the woman a sip from her water bottle, but it 
dribbled out of her mouth. 

“I’d burn that bottle if I were you,” said Steve. 
He rolled open the windows, against the smell, then slammed 

the jeep into gear. They bumped down the road in silence, the wom-
an dying in the back. The stream of people grew denser, old men, 
families with sunken-eyed children, bawling toddlers walking alone. 
More bodies too, stinking and foul in the hot sun. So many people. 
They rumbled through the remnants of a fence onto a cracked mud-
flat. Rows of makeshift plastic and cardboard shelters mingled with 
tattered UN High Commission for Refugees tents. People that had 
been crowded into scraps of shade rose like black reeds, waving and 
cheering at the sound of a vehicle, then sinking down again when 
they saw it was just Steve’s jeep. 

“Over 100,000 people live here,” said Steve, gesturing at the 
ramshackle tent ghetto. He dropped his arms in defeat. “The whole 
of sub-Saharan Africa is like this. Entire cultures, wiped out.” 

The woman moaned and slid onto the jeep’s floor. Tania stead-
ied her, choking back her revulsion at the sour scent of decay and the 
feel of her coarsened skin. A cluster of more permanent buildings sat 
inside a gated compound, protected by double rows of razor wire. 
Two young men with automatic weapons saluted and swung the gate 
open. The jeep rolled to a stop outside a green medical tent. 

“Wait here,” Steve said. 
He emerged moments later, followed by two tall Sudanese men 

with a stretcher. They carried the woman into the stifling tent. A row 
of fans kept the flies off packed rows of people lying on dirty blan-
kets. Steve found a spot for the woman, and managed to start an IV. 
He stroked her forehead, saying something in Arabic. 

Tania nearly hugged him. “Thank you.” 
“Steve, what the hell’s this?” A female doctor, a vertical frown 

line etched deep between her eyebrows, pointed at the woman on the 
floor. Steve shrugged and they stepped out of Tania’s earshot. The 
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doctor nodded, glared at Tania, then strode over. “Steve says you’re 
mine for the evening.” She snapped Tania some latex gloves. 
“Come.” 

Tania stayed in the medical tent until late into the night, cra-
dling malnourished infants as they guzzled bottles of formula. The 
volunteer staff all had the same looks of despair, the same haunted 
eyes, as much a part of the uniform as the stained lab coats. “Every 
hour I sleep is an hour I could be saving lives,” said a male nurse, 
pausing for a moment amongst the sprawled patients. “How can I 
rest?” 

Just after midnight, two orderlies picked up the ends of a sheet, 
carrying out a body. 

“Oh, no!” 
“Yours?” asked the nurse. 
Tania nodded, feeling as worn as the land. 
“Too far gone,” said a doctor, rolling on fresh gloves. “And what 

sort of life would she have had anyway? Abandoned by her family?” 
The orderlies returned, supporting a ragged teenager with a bad-

ly infected foot. They laid him in the dead woman’s spot. He looked 
up at Tania and smiled with hope. 

 
♦   ♦   ♦ 

 
Tania and Steve rattled out of camp as dawn’s first light rose behind 
the dark outlines of the tents. Did I even sleep two hours? A lone gen-
erator droned at the medical center, filling the silence left by roosters 
that had been eaten long ago. The tire tracks forked and rejoined 
where drivers had tried to bypass rough patches or sand-pits. Several 
times Steve stopped at a junction, as if trying to remember the way, 
but it never took him long to decide, and they never had to back-
track. 

After a few hours of silent driving they reached the edge of a 
broad valley with a dry riverbed running through it. “The preserve’s 
over there, in those low hills,” said Steve. “The border follows the 
river course.” Steve pulled a pair of digital binoculars from under his 
seat and played them over the landscape, letting the software search 
for people, but double-checking himself. 

Even without the binoculars, Tania could see the web of tracks 
where goats had stripped the land of green after some distant rain 
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had brought brief life. 

“Do you still want to do this?” asked Steve. 
A plume of dust stretched kilometers behind them, visible to any 

watcher. But not even a bird broke the empty stillness. Tania nod-
ded. 

Steve stepped on the accelerator and the Jeep dropped down the 
hill, into the dried riverbed and through the wilted weeds that had 
overgrown the stream cobbles. He revved the engine, tires spinning 
and they wallowed up the other side. The sun blasted down, hostile 
and cruel, and Tania soaked her bandanna from her water bottle. 
Every time she thought they could go no further, Steve somehow 
found another track.  

“This is as far as I dare go,” he said, pulling to a stop at a flat 
spot protected from view by a cluster of scraggly bushes. “We’re well 
inside the preserve now.” 

They’d passed no park boundary signs. No fences. Tania got out 
of the car, gasping at the slap of heat on her face. She brushed against 
one of the bushes, and a shower of leaves fell to the ground. 

“I don’t know what you expect to find here,” said Steve. 
Tania touched the gorilla coin in her pocket. She kicked at a 

rock. “I couldn’t let it go. Not without knowing for sure.” 
“Then your crisis is less urgent than mine,” said Steve. “I don’t 

have the luxury of certainty anymore.” 
He pulled out his scoped hunting rifle, checked the ground for 

scorpions, then sat down in the jeep’s shade. “I’ll keep watch from 
here.” He pulled his hat down over his eyes. “Don’t go too far.” 

Tania put on her pack, then scrambled up the hill, searching out 
gullies where the goats might have done less damage. Even with good 
management, this area would not have survived the drought. But 
surely we could have saved something. The sun beat down, reflecting 
off the parched earth. Had it really been sleeting in Boulder? 

She reached the crest, her mountain-climbing instinct demand-
ing the view. Lines of rolling brown hills faded into a shimmering 
haze. 

What the…? 
Footprints. They looked fresh, the edges still unobscured by 

sand. Boots too, so it wasn’t a herder; nobody she’d seen in the camp 
had worn shoes. 
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A soldier? 
She ducked, aware that she was exposed on the hilltop, visible for 

miles around. At her feet, she noticed a fresh strip of orange flagging 
tied to a stick. A survey stake. I must have missed it while I was focusing 
on the plants. But why would anyone survey this land? And for what? 
Tania felt a sudden, burning curiosity. Surveyors can’t be as dangerous 
as soldiers. 

She crouched, and started following the footprints down the hill, 
darting from bush to bush. The prints led to a dry riverbed at the 
bottom of the next valley, passing four more survey stakes, which her 
GPS showed as linear. Tania froze at the edge of her cover and 
peered carefully ahead. 

Parked across the riverbed, about 100 meters away, was a jeep. It 
was newer than the one that she’d come in, and painted in military 
colors. 

Get the hell out of here! 
Both doors stood open. There was no sign of movement. She 

zoomed in with her omni, using the camera as crude binoculars. 
Something lay on the front seat. A folder? A few seconds at the jeep, 
just enough to take some pictures, and she might know what was 
going on. This is my business. UNBio paid for this land. 

Tania sipped from her camelback, considering her strategy. Do it 
now? Or leave? I can’t sit here. She gathered her courage, then raced 
across the open riverbed and ducked down at the jeep’s open door. A 
folder full of papers lay on the front seat. Real papers! Thank good-
ness for low tech. 

She snapped a photo of the first page. CLICK! BEEP. The 
sound was a thunderclap in the silence. Shit. 

“Marhaba?” Through the window she caught a glimpse of a sol-
dier getting up from the tree where he’d been dozing. Oh fuck. Oh 
fuck. The bushes were a universe away. 

Quiet. Don’t move. “Li nadħhab.” A second voice. Boots 
crunched on dry earth, rounding the jeep. 

Run! Tania was fast, but she was a 42-year old white woman and 
the soldier was in his early twenties, from a country known for dis-
tance running. 

A hand seized her waist and hauled her into the gravel, pinning 
her arms behind her back. She mule-kicked her attacker, aiming at 
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his groin, but she connected with his thigh instead. The hand let go. 
Then a vicious fist to the head sent a shock of lighting pain through 
her. Her legs wobbled. Another punch, in the side of the jaw. Tania 
heard bones and teeth shattering. Somewhere in the blackness she 
was dragged over rough stones back to the jeep. 

 
♦   ♦   ♦ 

 
“Min ayyi daulatiń anta? Amrikiah?” Tania huddled in a fetal posi-
tion as the taller of the two, the officer, aimed another boot at her. 
“Ana mehtag motargem.” He kicked one last time, then seemed to 
tire of the pointless interrogation. Without network access, the omni 
translators were useless. He leaned against the tree, pointing his rifle 
at Tania. The other man took over, leering at her through the jagged 
scar that split his face. She could smell the sour stench of his sweat 
through the blood in her mouth. These men had been in the field for 
a long time. 

Scar’s hands probed her clothing, sliding over her skin, searching 
through her pockets. He laughed at Tania’s revulsion, forcing his 
hand to her breast, squeezing viciously. She yelped in pain. He 
stuffed her omni into his pocket, not even bothering to look at it. 
And then he found her gorilla coin. No! She scratched at him, but he 
was ready, countering with a knee to the ribs that knocked her, 
coughing, onto her side. 

“Ma beddi!” He hurled the coin into the bushes. 
“No!” Tania sobbed. Another kick in the ribs cut off her cry. 
Officer said something, and Scar slunk to the tree and took the 

rifle. Officer smiled as he unbuckled his belt. He glared at Tania, 
savoring her terror. He’s done this before. Many times. I’m going to be 
raped. Holy shit. I’m going to be raped. 

 And then killed. 
Officer stepped forward. 
Tania took in a stabbing breath. Pretend I’m weak. Lure him 

close. Make him remember me. But he was too practiced. He kicked 
her, forcing her into a defensive huddle, then grabbed her folded 
arms and twisted her onto her stomach “Get off me! Help!” Through 
the pain-haze Tania could feel his hands, working her pants down. 
She struggled, but he was powerful, and nearly twice her weight. He 
used his knees to spread her legs apart. 
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Head pinned against the ground, face half buried in the sand, 

Tania could just make out Scar, standing at the tree anticipating his 
turn. This isn’t happening. This isn’t happening. Scar laughed.  

And then his head vanished. 
A half-second later, a crack sounded from the hilltop. Blood 

fountained from Scar’s neck, and he toppled forward. 
“Ma hatha?” Officer leapt off Tania and scrambled for Scar’s ri-

fle, pants tangling around his ankles. The stumble had saved his life, 
drawing the next shot just wide, into his arm. “Yaahhh!” The re-
mains of his forearm dangled by a strip of skin from the white shards 
jutting out of his elbow. His eyes rolled like a cornered deer’s, and he 
dodged for cover behind the jeep, abandoning his quest for the rifle. 
The windshield exploded. 

Tania yanked her pants back around her waist. Officer crawled 
behind the vehicle, his own pants still around his ankles, his blood 
watering the sand. He fumbled inside the passenger door with his 
good arm. Tania didn’t hesitate. She yanked the bloody gun out of 
Scar’s stiffening hands. Spun. Officer stared into the barrel. He raised 
his good hand in front of him, as if it could fend off the bullets. He 
looked into Tania’s eyes, begging. 

She squeezed the trigger. When the noise stopped, she threw 
down the gun and curled up on the ground, hugging her arms 
around her knees, her vision clouding in red tears. An insect buzzed, 
attracted by the carnage in the sand. Tania didn’t recognize the spe-
cies. 



 
 
 

Chapter 19 

“Suit air everyone,” ordered Sharon. 
Jie pushed the air scrubber cylinder into its receptacle. It didn’t 

fit, so he reversed it, then reversed it again pushing harder. It’s always 
the third way you try. The scrubber snapped into place with a solid 
click and the indicator showed eight hours of surface time – more 
than enough for the walk to the station. 

“Say hello to your fans on TV,” said an unfamiliar voice. Now 
that they were on the moon, communications had been handed to 
Earthcon, a team of controllers that would change depending on 
their activities. 

Jie suppressed an urge to wave to Cheng. He checked his helmet 
connections, then crosschecked with Sally. How can these snaps possi-
bly hold my gloves on? 

“Earthcon, we are crosschecked and ready for EVA,” said Sha-
ron. 

Earth was now 400,000 kilometers away, so the communications 
delay lasted over two seconds. “Copy that. You are go for EVA.” 

With a hiss, compressors started pumping air out of the capsule. 
The hundreds of woven tubes that made up Jie’s swelled like bal-
loons as the outside pressure decreased. He stretched his arms and 
legs, testing the fabric’s flex, amazed at how supple the material was 
despite the pressure differential. 

Sharon pulled the hatch inward. Light flooded into the cabin, 
but from his position Jie saw only black sky. The moon. Fewer than 
a hundred people had been here. But after three days, it was the toilet 
that excited him the most. 

“See you on the ground,” said Sharon. She worked her feet 
through the hatch. “Earthcon, the new gloves are great. I’m having 
no difficulty maintaining a death-grip on the ladder.” She vanished 
out of sight. 

Rajit climbed down next, bright blue against the lunar night. Is-
abel followed in scarlet. Jie’s heart had never beaten so fast. If some-
thing goes wrong… His suit felt clumsy and restricting. 

“You’re up, Jie.” Sharon’s voice echoed, strangely distorted in his 
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helmet. 

Just this one short walk. And then I’ll be safely inside for the rest of 
the mission. Jie crawled to the hatch and looked out. Sharon, Rajit, 
and Isabel stood a body length below him, the only splashes of color 
on an undulating plain of fist-sized rocks and gray dust nearly a kil-
ometer across. Dozens of abandoned landing vessels littered the 
plain, the remains of previous expeditions, a junkyard of dreams. 
Mountainous crater-rims rose out of the shadowed valleys like islands 
from an ocean of black ink. Their high vantage point combined with 
the moon’s smaller size to bring the horizon closer, giving the whole 
scene a mild fish-eye effect. 

“Jie?” 
“Coming.” Jie worked his way downwards, probing for each step 

through the thick soles of his boots. He maintained three points of 
contact like he’d been taught in the water tank. I fell twice in the sim-
ulator, remember. Four steps. Three. Two. One. Moon dust puffed 
under his boot, as if he’d stepped into flour. 

I’m standing on the moon! He flashed a double thumbs-up to the 
cameras on the spacecraft’s exterior. He could almost hear Cheng’s 
cheers. 

Hisssss. Huussss. 
The only sound was the air filters. He stepped away from the 

capsule, awkward despite all his attempts at caution. The dust was 
slippery underfoot, and he skidded when he landed. I’m on the moon! 

Sally lowered six boxes out of stowage under Sharon’s watchful 
eye. When Sally had climbed down to join them, Sharon relaxed and 
looked around. “I'd forgotten how beautiful this is,” she said. 

“It’s so quiet,” whispered Sally. Her voice echoed in Jie’s helmet, 
sounding distant and mournful. No movement in the landscape. No 
breeze to shift the dust. No atmosphere to hold a cloud. Treaded 
tracks crisscrossed the surface, so crisp they could’ve been made 
minutes ago. Most of them seemed to head towards a higher plateau 
beyond the far end of the landing field. Jie could just make out the 
two rounded mounds of the habitat. Beyond, at the top of a narrow-
ing ridge, distant solar panels bristled on what was clearly the sum-
mit. 

“Uhhh, I’ve got a problem,” said Isabel. “My air indicator just 
dropped a level.” Her voice was calm, but the words came out fast. 
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She rotated the scrubber assembly to her front so she could check the 
connection in the sunlight. 

 “Rajit and I have spare scrubbers,” said Sharon. “We could swap 
yours out.” 

“Hang on Sharon,” said Earthcon. 
“Engineering says no.” A different voice. “If it’s a connector 

problem, we risk breaking the seal completely.” 
They formed a loose circle around Isabel, the landscape suddenly 

forgotten. “We could re-pressurize the LDC and attempt a repair,” 
suggested Sharon. 

“Negative,” said the voice from earth. “At current usage, Isabel 
has an hour of air. Proceed to the habitat. Just don’t stop for sight-
seeing.” 

Sharon set a deliberate pace, taking controlled steps. The sky was 
black beyond any night, the stars like holes in a silk cloth, solid and 
unblinking. And with no sky to provide ambient light, the shadows 
gave the illusion that the surface was riddled with deep pits. Even 
with the suit lights, the effect was disconcerting, enhancing the surre-
al feel of the low gravity. 

The tire tracks converged at the base of the hill and soon they 
were walking on a road of sorts. Footprints appeared. Tens, hun-
dreds, thousands of them, frozen for eternity in the soft dust. The 
twin habitat domes grew nearer, polymer balloons stretched over an 
alloy skeleton, buried under such a thick blanket of protective rubble 
that the artificial origins were visible only through the two airlocks 
sticking like turtle’s heads out of the gray dirt. Jie resisted the urge to 
check his air levels again. I could enjoy this if it wasn’t so scary. They’ll 
never simulate low gravity in a video game. Sharon headed to the fur-
thest entrance, her steps lengthening as their confidence increased. 
She glided to a stop at an inward opening metal door 

 “I’m showing yellow now,” said Isabel. 
“Isabel, you’re first in the airlock,” said Earthcon. “Jie, you’re 

bumped to second. Enjoy the views.” 
Isabel opened the habitat dome airlock and stepped into the 

cramped booth. 
“Look,” said Jie, “you can see earth from here.” Isabel paused for 

a moment, one hand on the latch. Earth had been behind the moun-
tain when they’d landed, but from this higher vantage it was just 



134 – The Glass Sky 

 
above the horizon, shadowed but for a crescent of light, like a smile 
in the sky. It seemed enormous. Are Zhenzhen and Cheng looking 
back at me? 

Isabel closed the airlock. The door’s status light went from green 
to yellow. What the…? Out of the corner of his vision Jie noticed a 
puff of mist. Mist? It looked like condensation inside of his helmet, 
but as he turned, he realized that it was coming from the airlock. 
Vapor plumes shot from the edges of the doorframe, like steam from 
a boiling kettle. 

“Hey! Something leaking!” Jie shouted in alarm. The airlock 
light flashed red. 

“Earthcon, I assume you copied that?” Sharon sounded com-
pletely calm. 

A delay, at least 15 seconds. “We confirm that the lock’s not 
pressurizing,” said Earth. “It may be a problem with the outer seals. 
Isabel, please switch to the cargo dome airlock.” 

A grunt. “Earthcon, can you release the door?” For the first time, 
Isabel’s voice carried an edge of fear. Jie glanced over at the next 
dome, a scant 20 meters away. 

“We aren’t holding the door,” said Earthcon. “The latch is me-
chanical.” 

The handle didn’t move. “No luck,” Isabel grunted. “Should I 
force it?” 

“Please wait,” said Earthcon. “Jie, describe what you saw.” 
“Plumes of air escaped all around door,” said Jie. “Maybe air 

pressure jam something into latch.” 
“Please stand by – we’re reviewing Jie’s suitcam video.” 
Everyone stared at the airlock. Minutes passed. 
“I’m red now,” said Isabel. “Standing by isn’t working so well for 

me.” 
“Isabel, switch to your spare scrubber,” said Earthcon. 
“Sharon and Rajit are carrying the spares.” 
Air hissed inside Jie’s helmet, each breath a gift. 
“Isabel, we think that sunlight reflecting around the door frame 

has degraded the vacuum seal. Opening the door cracked the materi-
al, and the escaping air wrapped it around the latch. Force the door 
to try to free the blockage. Rajit, you and Sally check the cargo lock.” 

Jie and Sharon yanked at the handle, coordinating with Isabel. It 



   Niko Perren - 135 

 
didn’t budge. 

“I’m critical!” Isabel’s voice held panic now. 
“We’ll try another air pulse,” said Earthcon. “Isabel, if we can 

raise the pressure enough, even for a moment, you can slip through 
the inner door.” 

Air puffed again, a hundred plumes. I’m getting a bad feeling. 
“Oh, oh,” said Rajit. “This airlock looks bad too. The stripping 

is cracked and discolored. It resembles dried mud. Are you seeing this 
earth?” 

Jie had a vision of Rajit stuck in the second airlock while he, Sal-
ly, and Sharon waited outside. Wǒ cào! What then? Trapped on the 
surface? We don’t even have an escape vehicle. 

Another long delay, nearly 30 seconds. Isabel’s panicked breath-
ing rasped in Jie’s helmet. 

“Rajit, take all four suit repair kits. Glue down the gasket around 
the circumference of the cargo dome door.” 

“Hey! Hey!” yelled Isabel. “What about me?” 
Then, silence. “We’ve switched Isabel to a private channel so 

that she can talk to her family,” said Earthcon. 
“Agreed,” said Sharon. “There’s not enough suit patch for both 

locks. We can’t risk the mission.” 
Tā mādebi. They’re going to let her die. 
‹Jie, watch your respiration rate,› his controller warned. 
Inhale. Pause. Exhale. 
Jie followed Sharon to the cargo lock and numbly handed over 

his suit repair kit. Rajit taped down the gasket with precise move-
ments, overlapping the bits of tape centimeter by centimeter until the 
door’s entire perimeter had been reinforced. Hurry! There’ll be tools 
inside. Maybe there’s still time. 

“How does that look?” asked Rajit, playing his camera over the 
gasket. 

Isabel was dying – dead? – a few meters away. And in a moment 
their own fate would be decided. Jie felt powerless, as if he were 
standing in the middle of a field during a lightning storm, holding an 
umbrella. Rajit’s fix will hold. Or it won’t. Calm… Calm… Is Cheng 
seeing this? Surely earth has cut off the feed. The airlock closed on Rajit. 

“Rajit, we’ll bypass the dust scrub. Don’t take your suit off. Just 
get the repair tools and come out.” 
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“Copy that.” 
Bypass the dust scrub? Dust control protocols had been hammered 

into Jie. The fine powder on the lunar surface was the product of 
mechanical shattering, like glass pounded by a hammer, but never 
smoothed by wind or water. Abrasive. Destructive. Possibly carcino-
genic. 

Jie’s eyes riveted to the airlock. Two puffs of air. Three. Five. 
Ten. Like a failing dam. 

“Full pressure! Go!” 
Rajit grunted, and a moment later the vapor puffs faded as earth 

depressurized the lock. Jie’s bowels screamed in agony. Misery, 
stacked on horror. 

Time blurred. Rajit emerged with tools, and they freed Isabel’s 
airlock from its hinges. Isabel lay crumpled on the floor in her red 
suit. Sharon slung her body effortlessly over her shoulder and gently 
laid it in the sun, facing Earth. Rajit and Sally replaced the gasket 
and restored the door to its hinges. 

“I’ll go first,” said Sharon. She stepped into the dome’s carnivo-
rous mouth. No mist. No warning alarms. 

“I’m in. Send Jie through.” 
Jie stepped into a round chamber little bigger than his body, and 

latched the door behind him. A hissing noise grew out of nothing, 
and his suit softened as air pressure increased. Steamy mist attacked 
him from all sides, drumming the fabric of his suit, covering his hel-
met in runnels of water. He raised his arms, instinct from his train-
ing, washing off the abrasive lunar dust. A blast of air left him clear 
and clean. 

He pushed the inner door open and stepped into a sterile white 
chamber containing a long change bench on improbably thin legs. 
Sharon waited, stripped to her underwear, her suit already hanging 
on the wall. Pain creased her face. She helped Jie peel off his suit. 
The fabric sucked at his skin, like a snail being pulled off glass. They 
both smelled of sour sweat mixed with the odd chemical odor of suit 
fabric. 

“You did well out there, Jie.” 
“I did nothing.” 
“Sometimes not panicking is all we can do,” said Sharon. 

“There’s a shower in the first room on your left. There are clean 



   Niko Perren - 137 

 
clothes on the shelves.” 

Jie piled his suit on the shelf and hobbled down the hallway to a 
circular common area ringed by doorways. The hive. My new home. 
He collapsed on the toilet, then stepped into another enclosed booth 
for a ten-second shower. Clean and dry, he pulled a crisp white 
“China India Lunar Team 2029” T-shirt off the shelf and fled to his 
designated cabin. 

The fold-out bed was down, unmade. It must have belonged to 
one of the astronauts who’d died on Sharon’s last trip here. Death 
seemed to permeate the walls. Jie lacked the emotional strength to 
call Zhenzhen and Cheng, so he sent an email. Then he lay back on 
the bed, the thin mattress soft as feathers in the low gravity. 

That could be my body out there. Isabel was a casualty in an un-
forgiving game of chance. A game that was just beginning. 



 
 
 

Chapter 20 

eNews: April 7, 2050 

       The Dutch government announced today that it is aban-

doning plans to raise the height of Amsterdam’s sea defenses. 

“Dikes are not just walls that we can add to at will,” said Jan van Ie-

peren, spokesman for the Amsterdam Water Board. “They have a 

pyramid shape, so each meter we add to the top extends the base 

by five. Not only does the amount of material grow exponentially, 

but we’ve run out of space. We’ve looked at every alternative, but 

another round of construction is simply not realistic. If the shield 

does not reduce surface temperatures to 20th century levels, Am-

sterdam will follow the fate of Venice.” 

 
♦   ♦   ♦ 

 
Khan Tengri’s assistant looked stoically ahead. “Mr. Tengri will be 
along in a minute. Wait here.” 

“No problem,” said Tania. She walked to the window. Far below 
the First Avenue Parkway, pink with spring blossoms, vanished into 
endless skyscrapers. Workers were fitting the last colored blocks into 
the East River Dike where it connected to the higher ground mid-
town. Just in time for the summer hurricane season. 

A door opened. Tania caught Tengri’s reflection in the glass, 
gray suit as always, scroll slung across his chest, as if he’d just come 
from an important meeting. He probably has come from an important 
meeting. 

“Quite the view isn’t it?” 
“I appreciate your seeing me on such short notice,” said Tania. “I 

was in Ethiopia, field-checking a biosphere preserve. I thought we 
should talk in meat-space.” 

She turned. Tengri pulled back in surprise, an instinctive flicker 
of disgust giving way to instant concern. “Tania! What happened?” 

Tania wrapped her arms around herself. 
“Ethiopia you said? Are you…? Were you…?” 
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“No, I wasn’t.” Tania blinked. Looked away. Her missing teeth 

made it hard to speak. “It could have been worse.  I … I’d rather not 
talk about it.” 

Tengri nodded. “Yes, of course… What did you find out?” 
“We’ll be lucky if 10% of native species are still harvestable,” 

said Tania. Her frown cracked her lip at the stitches. She felt blood 
beading. “Even if Ethiopia weren’t so corrupt, global weather pat-
terns have changed too much: heat waves, droughts, floods. I’ll have 
to bioharvest a lot of preserves – even well managed ones. If we want 
to save anything, we need to act. We’ve got to start planning the 
post-shield world.” 

“Know who I just met with?” asked Tengri. “The Canadian 
Prime Minister.” 

Tania groaned. “I hope you washed your hands afterwards.” 
Tengri couldn’t hide his smile. “You’ve got to stop saying stuff 

like that. It doesn’t help our cause.” 
“I’ve been assaulted, and I’ve signed the death warrant on my 

first ecosystem this week,” said Tania. “I’m not in a charitable mood. 
What did the scheming villain want?” 

“Like you, he wants a shield plan. He’s worried about the 
Northwest Passage shipping season. He wants assurances that tem-
peratures won’t drop too far.” Tengri shook his head. “A shield plan 
isn’t going to be easy. And that’s assuming we can even build the 
shield, after that incident on the moon.” 

Tania put her hands to her face and slumped into a chair. Her 
swollen eye throbbed. “What are the US and China saying?” 

“They don’t want the Climate Council to have anything to do 
with running the shield.” Tengri sank down across from Tania. “Can 
you blame them? They have the power right now. And we could 
build a second shield with all our broken climate treaties.” 

“So nobody’s working on a long-term plan?” 
“I warned you this might happen.” Tengri leaned forward to 

make his point. “Our switch to Nanoglass harmed a lot of powerful 
people. Rumor has it that the British PM had to sell his mansion in 
the Bahamas to cover stock losses. And Malikov had made promises 
to the Russian crime syndicates; he spent three weeks with a ‘cold’ 
while his fixers paid everyone off.” 

“It’s not my fault that the original disk array project was a self-
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serving money funnel,” said Tania. 

“Correct actions have consequences too,” said Tengri. “Politics is 
a mean, petty, vengeful game.” 

“What if I create the shield plan? I’ve got experience from Gua-
temala and Chengdu. And I’ll bring in biosphere experts. It’ll be 
cheap. Fifty people, tops. I can lay out a framework before the July 
Climate Council meeting. A starting point for discussion.” 

“It’s a good idea.” Tengri stroked his beard. Then he shook his 
head. “I can’t let you do it though. It’s outside your mandate. You 
manage the biosphere preserves and provide scientific advice.” 

“A plan is scientific advice,” said Tania. 
“It’s policy. And you don’t create policy. Taxpayers demand a say 

on how their money is spent. That’s the whole point of elections. 
And coups.” 

What? Is he serious? “World leaders don’t create policy either. 
They ask civil servants to create policy. And I’m a civil servant.” 

“And you weren’t asked.” 
Tania glared at Tengri. “You said I’d write my job description. 

I’m trying to stop a calamity.” 
“And you already stopped one, when we switched to Nanoglass.” 

Tengri, stabbing at her with his finger. “I’m serious, Tania. Educate 
the Council about the dividends of environmental cooperation. Fo-
cus on gathering better data. Clean up your department. But don’t 
go stepping on more toes. Not now.” 

“Stepping on toes?” Tania’s lip split even wider. She wiped it 
with the back of her hand, drawing scarlet. “How can I step on toes? 
I’m the only one on the fucking dance floor! The Climate Council’s 
playing political games while earth comes apart. Do you understand 
how serious this is?” 

“Enough!” Tengri’s voice was an iron door slamming shut. 
“There’s a pace to diplomacy, Tania. I know you’re upset. But you 
spent your political capital on Nanoglass. Not to mention a good 
chunk of mine. You’re as popular as cancer with the Climate Council 
right now. I can’t have you running amok.” 

 
♦   ♦   ♦ 

 
Tania fueled her morning bike ride with anger. Tania Black, Chief 
Bio-Harvester. Exactly why she hadn’t wanted the job. A pace to di-
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plomacy? Diplomacy had created Kyoto. Diplomacy had created the 
Carbon Accord. Diplomacy had created the Emergency Sulfur Plan. 
I’m like the doctors in that damn refugee camp: in the bottom of a hole 
with nothing but a shovel. She stomped through the Center’s lobby, 
ignoring the stares her face was drawing. We should feed the fucking 
diplomats into the last coal plants. Maybe then we’d make some fucking 
progress. 

A message from Gordon Hill waited on her monitor. “See me. 
Urgent.” 

Tania closed herself in her office and forced herself through a 
short yoga sequence. Then she walked down the hall to the Simula-
tions Department. She found Gordon hidden behind a wall of com-
puter screens, thirties met-hop leaking from headphones buried un-
derneath his long hair. He bounced to the beat, his fingers dancing 
between the keyboard, the control pad, and the monitor. 

“Ahem.” 
“You’re back? How was Ethiopia?” He hit enter with an exagger-

ated flourish and looked up. “What the…?” 
Tania longed to turn her face away, to hide her missing teeth. “I 

can’t talk about it,” said Tania. “But the preserve’s on the bioharvest 
pile.” 

Gordon’s eyes searched for a safe place to land. “Can’t say I’m 
surprised,” he mumbled. 

“You wanted to see me?” 
Gordon rolled his chair over to make space. He brought up a 

map of the Atlantic Ocean, colored in blues and reds. “This is yester-
day’s simulation run. Sea surface temperature predictions for this 
summer, using the new data you authorized.” He pointed to the area 
that had already caught Tania’s attention, an angry red blotch ex-
tending from the tip of Florida half way across the Atlantic. Right 
where hurricanes gather strength. 

“How much above normal is it?” asked Tania. 
“Four degrees,” said Gordon. “We think it’s caused by the end of 

sulfuring; it goes away if we run the models with sulfur in the atmos-
phere.” 

Oh. Shit. “What about wind shears?” 
“This is our best-fit-quadratic simulation.” Gordon tapped the 

screen and the jet streams appeared, two rings of high-speed wind 
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whipping around the planet. The northern one dipped south over 
Canada. A classic hurricane-busting pattern. Warm ocean water and 
sunlight fed hurricanes, but the right mix of high-altitude winds 
could carry away excess energy, preventing the storms from becom-
ing too dangerous. 

 “That doesn’t look so bad…” 
Gordon tapped the screen again. “Unfortunately, this is our neu-

ral-net simulation.” The lines shifted menacingly north. 
“So it’s unclear,” said Tania. “The simulations disagree.” 
“The problem is the North Atlantic oscillation,” said Gordon. 

“We’ve got low pressure over both Iceland and the Azores right now, 
and the models don’t have enough history to decide which way the 
NAO will resolve. The best I can do is average the simulations, 
which gives a 40% chance of a category six.” His voice held an edge 
of involuntary excitement, a part of him fascinated by the prospect. 

“What would you do?” The temperature blotch throbbed in time 
with her headache. 

“The only way to prevent potential storms is to start sulfuring 
again,” said Gordon. 

“And the only way to delay the next famine is to avoid sul-
furing,” said Tania. “Lose-lose.” She tapped his screen to bring up 
the probability curve. 

 It’s unraveling. It’s all unraveling. And I’m supposed to twiddle my 
thumbs and wait for fucking diplomacy. 



 
 
 

Chapter 21 

Sharon, in a T-shirt and cotton shorts, slopped out bowls of por-
ridge. “Our mission continues,” she said. 

Jie stuck a spoon into his breakfast. At least my food isn’t floating 
away. “We can continue with four?” 

“We have no choice,” said Sharon. “Earth won’t have a return-
vehicle ready for months.” 

Rajit studied the silk banners hanging off the utilitarian wall 
frames, as if he were trying to memorize the signed names in their 
different scripts and languages. Chinese. English. Russian. The richly 
colored fabrics gave an exotic feel to the place, like a high-ceilinged 
Bedouin tent, as if the airlock led to camels and palm trees, instead of 
deadly emptiness.  

“Did you diagnose Isabel’s suit yet?” asked Sally. Her eyes were 
puffy with sorrow. 

“You got her suit already?” asked Jie. 
“Sharon and I retrieved it last night,” said Rajit. “While Sally was 

wiping up the dust I tracked into the cargo dome.” 
While I was cowering in my room. Jie felt even less like an astro-

naut. “What did you learn?” 
“It was a stupid mistake,” said Sharon. “A piece of leftover pack-

aging jammed in Isabel’s scrubber seal. The other suits are fine.” Sha-
ron held Jie’s gaze. “Earth has cleared us to resume walks. You should 
come outside for the funeral. Isabel’s family wants a quick burial. 
Brazilian custom.” 

Jie nearly dropped his spoon in the porridge. “Me? Out there? I 
can’t. I not trained.” 

Sharon’s eyes drilled into him. “Learn,” she snapped. “Isabel died 
last night. Sorry if it’s inconvenient. But we're going to need you to 
step up.” 

 
♦   ♦   ♦ 

 
Jie walked to the airlock as if to the gallows. As if to reinforce the gap 
between him and the trained professionals, they’d all stripped to their 
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underwear. Sally’s stomach muscles rippled as she pulled on her suit. 

Jie tried to suck in his gut which jiggled in the low gravity. He 
pulled his suit off the hook, wrinkling his nose at the stale-sweat 
smell. I hope we can wash these. He replaced his air scrubber and 
pressed the test button. Nothing. Dog testicles! What is it with these 
things? The label said “Made in China,” so it wasn’t even a cheap 
American knockoff. The next cartridge worked fine. This is not help-
ing my confidence. 

Sharon entered the airlock first, followed by Sally. Jie twisted his 
helmet into place. 

‹Jie, I’m Zhao,› came a voice in Mandarin. ‹I’m your outside 
support today. I’ll be monitoring your suitcams and vitals. Let me 
know if you have any questions.› 

Any tips on dealing with terror? ‹I’m OK.› 
Breathe in, breathe out. I can do this. He stepped forward and the 

door slid shut behind him, trapping him in the tiny room. A hiss of 
pumps. His suit stiffened as the pressure dropped. This is where she 
died. Alone. He concentrated on the pressure indicator. The moment 
it turned green, he pulled open the door. 

Sharon and Sally stood side by side, gazing at the sliver of earth. 
Other than Jie’s breathing, the stillness was absolute. Although the 
sun had moved noticeably, earth still hung between the same two 
mountains, tidally locked in position. Only the sunlight smile had 
changed, bigger now. Jie could make out bits of land, and on Earth’s 
dark side distant storms reflected pale moonlight. But even with his 
helmet magnification turned up, continents and countries eluded 
identification. I can’t even tell which way is “up”. As if “up” had any 
more meaning than sovereign borders. 

Isabel’s body, wrapped in white cloth now, lay roughly where 
they’d left it. Rajit exited, and on Sharon’s orders Rajit and Sally lift-
ed the ends of the cloth. Sharon led them around the far side of the 
cargo dome. Every step away from the airlock increased Jie’s unease, 
as if he were swimming away from a boat in the middle of the Atlan-
tic. At his handler’s suggestion, Jie concentrated on mimicking Sha-
ron’s easy gait, matching her steps. She hopped over the inky shad-
ows with expert glides and skips, like a child playing on the sidewalk, 
avoiding the cracks. 

Two rovers were parked in charging pods. No windows. No 
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roof. No doors. Just platform seating on balloon tires. Sharon took 
the single driver’s seat and pressed the start button. 

“Damn it! Dead.” 
Jie measured the distance to the airlock. A human can survive a 

minute in vacuum. Could they haul me back in time? 
The second rover started. After strapping Isabel’s shrouded body 

onto the cargo tray, Jie, Rajit, and Sally climbed onto the rear bench. 
They crawled up the ridge, sticking as much as possible to lit patches 
of ground. Mountains stretched to the fisheye horizon, though scale 
was hard to judge without the hazy atmospheric fuzz of distance. The 
summit above them bristled with solar panels, thousands of them, 
hung like flags on slender poles, tracking the sun like a garden of gi-
ant silicon flowers. Sharon stopped on a flat piece of ground just 
short of the panel array. 

“We’re here.” 
Three graves marked the lunar cemetery, each regolith mound 

decorated with a colored rectangle of fabric. The headstones were 
made of alloy construction scraps, hand inked with a name and a 
date. The soil had been patted flat to contrast the landscape’s rough-
ness, the hand prints still visible in the dirt. Sharon’s hand prints. 
From all those years ago. Sharon’s mirrored helmet hid her expres-
sion, but she looked bent and frail, despite the low gravity. 

They lifted Isabel off the rover, laying her carefully in a fresh 
trench. A robotic mining truck watched from a few meters away, 
headlight eyes glowing behind the shovel nose. It was a mechanical 
proxy for Isabel’s family, who’d gathered in a small church in Brazil. 
They’d requested a private funeral: no television coverage, no public 
outpouring of grief from strangers.  

Sharon raised her voice, speaking for the benefit of all the listen-
ers. “Yesterday, we lost a friend and a team-mate. Isabel did not 
choose her sacrifice. But like all of us, she arrived knowing that she 
might be called on to pay a terrible price. And she judged that price 
an acceptable risk, if it could help us become stewards of our beauti-
ful world. We will honor Isabel the best way we can. By completing 
our mission, with courage, and integrity.” 

Isabel’s parents and husband spoke a sobbing farewell in Portu-
guese, the guttural sounds of grief needing no translation. What must 
it feel like to lose a child? To lose Cheng? The mining truck’s lights 



146 – The Glass Sky 

 
blinked farewell, and then the blade dipped, covering the grave. Sha-
ron used her hands to pat down the mound, removing stones, creat-
ing a uniform surface. Jie added his own prints. The dirt felt strange 
through his gloves, like talcum powder through oven mitts. Soon the 
surface was smooth as freshly poured concrete, a memorial more 
permanent than anything on earth. With the passage of eons, these 
simple markers would vanish under the impacts that still sometimes 
rocked this barren world. But by then – assuming they survived – 
humans would be far beyond such concerns. 

Jie looked up, pulled home yet again. Earth had rotated, bring-
ing a pinwheel of cloud into the sunlight, a storm, gathering 
strength, the first harbinger of the summer hurricane season. Viewed 
from the moon it was beautiful. 

 
♦   ♦   ♦ 

 
Whether it had been respect for Isabel or initial caution that had held 
her back, Sharon showed much less restraint on the return drive. The 
low gravity gave the rover an undulating rhythm as it bounced down 
the rough road. When they reached the habitat, Sharon didn’t slow. 

 “Sorry, Jie. I talked to Earthcon on private. They’d like all of us 
on the unload.” 

 “I have no training,” protested Jie. “I die in simulator. Two 
times. And I flooded my helmet in dive tank. I’m safety hazard!” 

“You’ve already spent as much time in low gravity as all our sim-
ulator time combined,” said Sharon. 

‹You’ll be fine,› said the handler. 
Jie watched glumly as the airlock vanished behind them. They 

drove along their footsteps from the day before and pulled up at the 
LDC. It perched on spindly legs like a spidery alien, its top half 
stacked with cargo. 

 Sharon scampered up the ladder. “The original plan was to drop 
us sideways on landing,” she said. “It would’ve made unloading trivi-
al. But some bright light in engineering realized that a round capsule 
and 5 kilometer hill aren’t compatible.” 

She tossed down a line, which Sally and Rajit anchored into the 
surface with long screws. Then Rajit climbed up and helped Sharon 
slide cargo boxes down the zip line, followed by endless rolls of solar 
panel material. Jie and Sally stacked everything, and though it was -
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50 in the sunlight, Jie soon had sweat running down his face, tor-
menting him inside his helmet. The surrounding vacuum was a per-
fect insulator, so the suit’s air conditioners could only dump excess 
heat through the conduction pads on his feet and rear end. 

Another sheet of solar material slid down. Jie moved to grab it. 
‹Careful, Jie, watch your step,› Sally cautioned. I wish she’d stop. It’s 
making me nervous. She’d been reminding him every few minutes, 
hovering nearby as if she expected him to suddenly start leaking. 

Finally only the massive nanofab remained: 30,000 kilograms of 
hoses and wires packed in a metal box. Although it had been hard-
ened to survive the launch, enough internals protruded to give an 
impression of fragility. If it’s damaged – don’t even think about it. 

Rajit and Sharon climbed down to guide the mining truck into 
position. The sides of the truck’s cargo box unfolded, transforming it 
into a large mobile platform. One corner of the platform had a circu-
lar mount for an articulated crane, which had been disassembled and 
stowed in a holder behind the rear wheels. 

“I’m curious about the nanofab,” said Rajit. He hopped up next 
to the crane mount. “I understand that it lets you manipulate atoms. 
You’ll interface from inside the lab and try out low-gravity manufac-
turing techniques.” 

“Yes,” said Jie. He passed Rajit a tubular crane segment. “But lab 
must be on moon, otherwise time lag impossible. Like playing video 
game on too slow network.” 

Rajit snapped the crane segment into position. “What I don’t get 
is how the nanofab actually controls such small particles. Wave inter-
ference?” 

“Exactly! We use coherent light – whoops!” With his restricted 
helmet vision and the lack of surface noise, he’d walked right into 
Sally. He stumbled, falling to his knees in a slow motion wheeling of 
arms. Sally quickly helped him up, checking his suit. 

‹You’re OK,› she assured him. 
Nobody needed to scold him. The graveyard was still visible in 

the distance. 
 

♦   ♦   ♦ 

 
Jie settled into his bunk, exhausted from the long day on the surface 
and the subsequent hours spent ferrying lab supplies through the 
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airlock’s dust control system. A vent woke in the ceiling, as it did 
every few minutes, the metronomic respiration of the machines that 
kept him alive. The shiny gray membrane above his desk bulged 
where rocks pressed from outside. A few layers of polymer between 
him and death. 

Sleep would not come. Dark tendrils reached invisibly through 
the walls. Intruder. You don’t belong here. Twisted images of Isabel in 
the airlock jumbled with fragmented worries about the coming 
Nanoglass research. What if my design instincts are wrong here? What if 
the nanofab is damaged? At one point he sat upright, shaking at a vi-
sion of Cheng thrashing on the airless surface. 

After an eternity, he heard noises. The smell of coffee drew him, 
hobbling, into the hive. Why do I hurt so much? 

“Morning Jie,” said Sharon. The furrows in her forehead had 
lessened overnight. Rajit was up too. He grunted, not looking up 
from the scroll he was studying. Jie glanced at the title as he passed. 
“Tensor Calculus in M-Theory.” To each their own. Jie tended to-
wards animated novels. 

Sally appeared in the kitchen door, oatmeal pot in hand. She 
grimaced. “Are you guys as sore as me? I can barely lift my arms. 
We’re taking a day off, right Sharon?” 

“Your stabilizer muscles aren’t used to low G,” said Sharon. “But 
you’ll be inside today helping Jie set up his lab. Rajit and I will do 
what we can on the surface.” She glanced at a spot on the hive wall, 
where they’d hung a small Brazilian flag last night. “Isabel,” said the 
neatly printed letters. The hive seemed to grow colder. 

Sally forced a smiled at Jie. “Think we can build your lab in a 
day?” 

After breakfast, Jie and Sally took the arched connecting tunnel 
into the cargo dome. A ladder next to Jie’s boxed lab supplies led to 
the already familiar exercise area, which was separated from the lab 
by a shoulder-height paper divider that stretched to the curved outer 
wall. The lab benches had been made from spacecraft panels. Tools 
and machinery were scattered on them, as if somebody had been 
working and had never come back. Jie had been finding reminders all 
over the station: a deck of playing cards sitting on a box; a dog-eared 
paper book. 

Sally seemed to feel it too. She silently folded back the floor pan-
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els around the ladder, widening the opening into the lower level. A 
haul cord with a carabiner on one end ran up through a ceiling pul-
ley. They used it to lower the obsolete machinery downstairs, evict-
ing the ghosts. Who used the lab last? The person who slept in my bed? 
Is she out there, next to Isabel? 

After they’d pulled up Jie’s boxes, Sally sighed and sat down on 
the edge of the gear pile. I hate it when women do this. I’m sure I’m 
supposed to say something. She shook her head and sighed again. 

‹Were you and Isabel close?› Jie ventured. 
‹No. That’s what’s bugging me. I don’t know about you Jie, but 

Isabel’s death hasn’t hit me.› Sally thumped her chest. ‹Not here. I 
feel like I witnessed a car crash instead of a death in the family. Our 
training time was so short. I talked to you more at Xinjiang than all 
my real conversations with Isabel combined.› 

Jie sat down next to her on a gleaming silver box. Everything is so 
clean here. So sterile. 

‹I have no idea what this should feel like,› said Jie. ‹I’ve never lost 
anyone, close or not. All I know is that I’m freaked out. I want to get 
home again. Watch Cheng grow up.› 

‹You’re here for him, aren’t you?› asked Sally. 
‹Want to see a picture he made?› asked Jie. He pulled out the 

small bundle of souvenirs he’d packed into his 10 kilogram personal 
allowance. He unrolled Cheng’s paintings and hung them on the 
whiteboard. 

‹Awwww,› cooed Sally. 
‹When Cheng was younger, our fridge was always covered in art.› 

Jie lined Cheng’s toy cars up on the top of one of the monitors. ‹I 
can’t tell you how many times I stepped on these over the years.› 

‹You sound like a great dad.› 
‹I’m not so sure,› said Jie. ‹I let my work steal most of his child-

hood. And just when I thought I would find a balance…› Jie 
shrugged and looked around the lab. ‹And after this – no more.› 

For the rest of the day Jie and Sally played the role of voice-
controlled automatons as earth’s engineers directed them in unpack-
ing and assembling the gear. Just before dinner time they got the 
virtual-reality console crammed under the curved outer wall. 

Jie looked glumly at the results. Not much of a lab. 
Sally nudged him. ‹Are you going to try it?› She drew close to his 
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ear, whispering. ‹You know you want to.› Jie’s skin tingled at her 
breath. 

“Earth? Can we try tester?” 
“Sharon and Rajit have everything ready outside,” said Earthcon. 

“Go ahead if you want.” 
With trembling hands, Jie pulled on the goggles and slid his 

arms into the control gloves. Like a surgeon, putting on his scrubs. 
How many hours have I spent in machines like this over the years? 

‹Connect to nanofab.› The goggles blackened.  
 

> Connected. 

 

 Jie couldn’t help but grin. There’s a real nanofab sitting just out-
side. Not just a simulator. And its slaved to my will! How cool is that? 

‹Run full self-diagnostics.› 
For five minutes messages scrolled; Molari’s engineers had in-

strumented the machine’s every millimeter. 
 

> Diagnostics completed. 14714 out of 14714 tests succeeded. 
 
‹Show reference grid,› said Jie. 
Green gridlines appeared in the blackness, tracking Jie’s head 

movements. 
‹Eject 100 by 100 silicon scaffold.› 
Nothing. 
‹Is it working?› Sally’s voice filtered in from a faraway world. 
‹Eject 100 by 100 silicon scaffold.› Still nothing. ‹History.› 
 

> 17:02 - Scaffold release. 

> 17:03 - Scaffold release 

 

Jie waved his fingers to zoom out. Nothing. ‹Reset system and 
repeat commands.› He waited, foot tapping. Again, nothing. Jie 
pulled his arms free of the gloves and took off the goggles. 

Sally’s eyes tightened with concern. ‹What’s wrong? Can you fix 
it?› 

‹I’m the operator, not the mechanic,› said Jie. ‹I can no more fix 
this than a surgeon can fix his cutting robots.› 
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‹It’s probably something minor, › said Sally. 
‹I hope so, › said Jie. But he didn’t believe it for a moment. Four-

teen thousand diagnostics should detect any conceivable error. 
Which left only inconceivable errors. He placed the goggles carefully 
on the stand. ‹Dog testicles. This mouse dropping could ruin the 
whole pot of porridge.› 



 
 
 

Chapter 22  

eNews: April 15, 2050 

      Gulf States Governors are calling on the Climate Council to 

resume sulfuring after a recent UNBio report warned of potential 

category six hurricanes this summer. According to Florida Governor 

Gary Blunt, “Shield construction’s off the rails. And even if it gets 

back on schedule, we’re eighteen months from completion. Given 

the potentially catastrophic effects of the current temperature 

spike, climate intervention is essential.” 

The Indian Army responded with its own press release. “We 

consider sulfuring an act of war and will take whatever measures 

are necessary to ensure our nation’s food security.” But Indian 

Prime Minister Lana Gandhi distanced herself from the remarks. 

“These statements by rogue elements in the military do not repre-

sent government policy.” India has been a nuclear power since the 

20th century with an estimated 100 warheads. 

 
♦   ♦   ♦ 

 
“Come in!” Tania yelled. Where’s my hat? It was in my hand two 
minutes ago. The kitchen? 

 Ruth appeared in the doorway, already in hiking gear. “Wow, 
Tania, you’re looking much sexier! Nice teeth.” 

Tania bared her smile. “They’re temporary. The dentist is grow-
ing new ones, but it’ll take a month before they’re ready to trans-
plant.” She spotted her hat on the couch. “Did you decide where 
we’re going?” 

“Roosevelt National Forest,” said Ruth. “There’s still too much 
snow in the back ranges.” She inspected Tania’s boots. “Waterproof. 
Good. It’ll be muddy.” 

“April Rockies camping.” Tania hoisted her backpack. “We’re 
going to freeze. You know that, right? You’ll be squatting over the 
stove tonight to keep your ass warm.” 

“If you ask nicely, we can zip our sleeping bags together.” 
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Tania laughed. “You sound like my ex.” 
Ruth’s car was parked in the delivery lane. She’d had to rent it 

for the full weekend, since the software to extend the Colorado 
transport grid to the mountains wouldn’t go live until summer. If 
then. Roadsoft and the State of Colorado were suing each other, so 
more delays weren’t out of the question. The car glided up a broad 
street walled by vibrant trees. Cyclists outnumbered cars three to one. 

Ruth’s face tightened with concern. “I hope you’ll forgive me,” 
she said, “but I called Steve at the refugee camp. He told me what 
happened. Have you talked to anyone? It must have been terrible, to 
be so powerless.” 

Tania’s skin crawled, as if the rough hands were still inside her 
clothing. “No offense Ruth… I can’t…”  

Ruth nodded. “It’s all right. How’s work going then?” 
Tengri’s voice: there’s a pace to diplomacy. I can’t have you running 

amok. “I don’t want to talk about that either.” 
Ruth stared out of the window. “Well, this is going to be a lot of 

fun. I know. Let’s talk about television. Watch any good shows late-
ly?” 

Chengdu, Guatemala City, Seattle, Boulder. Every time I reboot my 
life, it gets harder to make new friends. Ruth is reaching out to me. 

Tania scowled at the neat Boulder houses: manicured lawns, 
fruit trees lit with blossoms. They passed a strip mall, the parking lot 
converted into a thriving amusement park complete with a duck 
pond. “It’s so unfair,” she said. “Those poor people in that camp.” 

“Steve told me you tried to save an old woman. Said you had a 
soft heart.” 

“I didn’t have the courage to triage. She died. And maybe others 
did too, because she was taking space in the hospital.” Emotions tore 
loose, overwhelming Tania’s mental barriers like a storm surge. “Sor-
ry. Sorry… I…” 

“I’m your friend.” Ruth handed her a tissue. “Just don’t cry on 
camera. Boogers look gross on TV.” 

Tania gave a snotty giggle. “Are you ever serious?” 
“I’m dead serious. Have you ever seen a booger on TV? They’re 

all shiny.” Ruth snorted at her own joke. 
“I don’t know how Steve does it,” said Tania. “His work is so fu-

tile. Like he’s bandaging gunshot victims instead of getting rid of the 
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gunman.” 

“We’ll, he’s doing more than the Climate Council,” said Ruth. 
“Steve’s a good guy with very limited resources. The Climate Coun-
cil have no excuse. They complain about potential hurricanes, and 
the risks of sulfuring. But is anyone making evacuation plans? Is any-
one working on CO2 cuts? There’s no long-term thinking at all. 
Their only plan seems to be ‘build the shield and hope it works out.’” 

“Let’s save that discussion for later,” said Tania. “I don’t feel like 
boogering again.” 

 
♦   ♦   ♦ 

 
At the edge of Boulder they accelerated onto the freeway, streaking 
north, past grassy foothills dotted with clumps of desert wildflowers. 
The road wound into the mountains, rising through elevation bi-
omes until, after 40 minutes, the car pulled off onto a deserted gravel 
pad surrounded by aspens. A red sign at the trailhead said CLOSED 
DUE TO SNOW. 

“I thought you checked the satellite photos?” said Tania. 
“I did,” protested Ruth. “The lake was clear. Honest.” She 

kicked the gravel. “Shit. I was really looking forward to this. Alt-
hough – there’s no snow here.” She looked at Tania hopefully, push-
ing out her bottom lip in an exaggerated pout. 

“You know how this ends, right?” 
Ruth nodded. “We’ll run into snow.” 
“But we’ll convince ourselves that it’s temporary,” said Tania 

cheerily. 
“And we’ll post-hole in freezing slush the rest of the way to our 

campsite,” finished Ruth. 
Tania opened the trunk and shouldered her backpack. “Let’s do 

it then. No whining.” 
The trail wound through grassy meadows blazing with blue and 

yellow flowers. A few sickly survivors marked the last battle line of 
the pines, but most of the old forest was dead, black telephone poles 
stripped naked by fire. To Tania, it seemed as if the flowers were al-
ready celebrating their victory, their days in the shadows over. 

They walked steeply uphill for an hour, becoming more hopeful, 
but as they broke out of the trees into more open ground patches of 
snow appeared. The trail ahead vanished into winter. “Crap,” said 
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Ruth.  

“Maybe it’ll be better on the other side of the pass,” said Tania, 
with more hope than conviction. 

Ruth pulled off her backpack and sat down. “Lunch? Before the 
post-holing in slush part?” An enormous sandwich appeared out of 
her top compartment. Tania fished out her box of convenience store 
granola bars. 

“It’s nice to be out here,” said Tania. “The biosphere preserves 
are depressing me right now. I’m trying to harvest the terminal ones 
while there’s still something to collect. It’s horrible. Like I’m cutting 
off my own fingers.” 

“I’m glad you gave up on visiting them all,” said Ruth. “But 
shouldn’t you delegate the triage too? You need to be making long-
term shield plans.” 

Tania sighed. 
“Oh,” said Ruth. “Did I just touch on something? Can you 

share?” 
“I offered to create a long-term shield plan, since the Council’s 

not doing it. Tengri forbade it. Told me it was outside my mandate. 
Said there’s a pace to diplomacy.” 

“Hmmmm,” Ruth said through her sandwich. “What would 
you,” she sucked up a bit of lettuce that was making an attempt to 
escape the bread, “do with a shield plan if you had it?” 

“Present an outline at the July Climate Council meeting,” said 
Tania. “Work on attracting supporters.” She crunched her stale 
granola bar. 

“Bad idea,” said Ruth. She held up her hand to silence Tania’s 
protest while she took another bite of her sandwich. “I have a degree 
in this, remember? A shield plan is essential. It’s your highest impact. 
But you have to time it. The best time to offer a lifejacket is when 
somebody’s drowning. If you give it to them on a sunny day, they’ll 
complain about the color and leave it in their cabin.” 

“It’s academic anyway. Tengri won’t fund it.” 
“You don’t have to listen to Tengri,” said Ruth. She handed 

Tania the other half of her sandwich. “Here. Watching you eat that 
packaged crap is ruining my appetite.” 

They finished their lunches and continued uphill. The snow was 
deeper than it looked, with a firm crust that held their weight for 
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four or five steps before plunging them into waist deep powder. “Ex-
actly as planned,” groaned Ruth. “Adventures like these are always 
better in the recollection.” They waded onwards, the top of the pass 
never getting closer. Tania’s heart felt ready to burst from exertion. 

And then, after a few more switchbacks, the ground leveled off 
to a barren sweep of wind-whipped gravel. Tania hunched into the 
gale, whooping with relief. A kilometer away, down a barren slope 
flayed dry by the prevailing winds, an emerald blue lake reflected 
afternoon sun. 

They bounded down together, the painful uphill struggle forgot-
ten, and set up Ruth’s dome tent in a meadow psychedelic with wild-
flowers. The sun fell, taking the warmth with it, and they scurried 
into their sleeping bags, side by side on their stomachs. Tania 
snapped together her camp stove in the vestibule and dropped the 
sweet and sour tofu into a pot. She turtled into her bag. 

“Did you ever figure out what those surveyors were doing in 
Ethiopia?” asked Ruth. When Tania didn’t answer Ruth clasped her 
hand. “Sorry. We don’t have to talk about Africa.” 

Let go. Don’t push her away. 
“Talking helps,” said Tania. “I found documents in the jeep. My 

omni made a mess of the language, but Steve translated them. The 
land is being sold.” She stirred the pot angrily. “Bastards. Dividing 
the preserve even as they’re taking UNBio money to protect it.” 

“What’s their motivation?” asked Ruth. “Didn’t you say it’s 
worthless desert?” 

“Yeah, it’s weird.” 
“Could I see the documents?” asked Ruth. “I’m good at figuring 

out puzzles.” 
“Be my guest,” said Tania. “I’ll send them when we get back in 

town.” 
They lay, listening to the stove’s hiss, watching the flame dance. 

Burning carbon. Although Tania had bought biofuel, she still felt a 
twinge of guilt, like when she put an aluminum can in the airport 
garbage because she couldn’t find a recycler. 

Ruth eyed the bubbling pot hungrily. 
“So Ruth, what’s your role in Green Army?” Like she’ll tell me. 
But Ruth surprised her. 
“I started as a consultant,” she said. “I joined the inner circle 
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three years ago. I run messaging. That’s why I was in New York. We 
have to keep the environment in the public eye. I wasn’t expecting it 
to get so rough.” 

Images of violence mixed together: Black-clad policemen shock-
ing protesters in the rain, army boots kicking Tania in the sand. She 
pulled the sleeping bag tighter. “Why the brutality?” 

“The government doesn’t like competition,” said Ruth. “Political 
power is swapped between elites. It’s a closed game. Outsiders aren’t 
welcome.” 

“You don’t think it’s because you’re terrorists?” Shit. That’s a bit 
blunter than I intended. 

Ruth laughed. “The term is monkey-wrenching. Try it some 
time. Blowing up a coal plant is incredibly cathartic. I don’t have 
your faith in the political system.” 

“You overestimate my faith in the political system.” 
“Then why are you bound by its rules?” asked Ruth. “Are you 

still making a difference?” 
Tania evaded the question by scooping dinner into two bowls. 

For a few minutes the tent was filled with the sound of chewing and 
blowing on spoons. 

Ruth dug around in her pack and pulled out a plastic bottle of 
almond liqueur and two small glasses. “Bedtime entertainment?” 

“Oh, yes!” 
Ruth filled a glass, but held it just out of Tania’s reach. “You ha-

ven’t answered my question yet. Are you still making a difference?” 
Tania thought about it. “No,” she admitted. “We need a shield 

plan. And if I’m not working on it, nobody is.” 
“Step one is admitting you have a problem.” Ruth handed Tania 

the glass. “To friends.” The cold, sweet liquid burned its way down. 
Ruth unzipped the vestibule, exposing tall pines swaying black 

against the starry sky. Patches of snow made white ghosts on the 
towering cliffs, and a cool breeze flowed into the valley, rippling the 
waters of the lake, flapping the tent’s plastic. 

“Brrrr,” said Ruth. She wiggled next to Tania, so that they were 
shoulder to shoulder, holding the heat between them. 

“Look,” said Tania. “The moon.” 



 
 
 

Chapter 23 

‹Careful,› Jie warned. ‹I can fork your rook and king with my 
knight.› 

Cheng’s groan arrived moments later. ‹This game’s stupid. The 
Queen’s the only fun unit. And only the pawns are upgradeable.› 

‹Chess is ancient,› said Jie. ‹I know you’d rather play a video 
game. But with the time delay, we’re stuck with turn-taking.› 

‹I’m going to do homework,› pouted Cheng. ‹I’ll talk to you to-
morrow.› 

Jie sighed. I should have let him win. 
Sally looked up from the table; she was inside today organizing 

the greenhouse while Sharon and Rajit surveyed the mass driver 
ramp. ‹You tried,› she said. ‹It’s tough to amuse a kid over the 
phone.› 

‹Tell me about it,› said Jie. “Earth, how long before I needed 
again?” 

“The engineers say two hours.” 
Two hours? Debugging this nanofab is taking forever. 
‹You could help in the greenhouse,› offered Sally. 
‹Oh, please, yes. My brain is eating itself. And Sharon seems 

pissed off that I’m not doing enough.› 
‹The surface work’s hard short-handed,› said Sally. ‹But she un-

derstands that you need to be on call. She’s still upset about Isabel, is 
all.› 

The green house occupied the crew dome’s entire top floor. Jie 
followed Sally up the ladder in the back of the hive, into a tiny vesti-
bule. Gardening gloves, sunglasses and five wide-brimmed floral hats 
hung on the wall. Could those ever have been in style? Perhaps some-
body had brought them as a joke. 

Sally handed him glasses. ‹Wear these or you’ll cook your eye-
balls,› she warned. ‹We use mirrors and lenses to concentrate surface 
light.› 

They stepped inside. Desiccated organic material tangled around 
plastic trellises, and dead leaves choked everything. It smelled dry and 
earthy, like a forest before the first snowfall, and sunlight poured out 
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of hundreds of holes in the ceiling, so powerful that it gave a fog-like 
solidity to the air. Jie could feel sweat beading on his forehead, and 
even with the glasses he recoiled at the brightness.  

‹Plants must grow like mad,› said Jie, blinking as his eyes adjust-
ed. 

‹Seed to kitchen in three weeks,› Sally confirmed. ‹Only fifty 
hours of darkness a month.› She unlatched a storage cabinet and 
tipped the old seeds into the organics recycler. ‹The new biotech 
helps too. We’ve got pre-release seeds for all the latest crops. Wait 
until you taste the 2051 tomatoes!› 

She suddenly turned, yelling at the ceiling. ‹Hey Earthcon, can 
we get some opera?› She laughed as she saw Jie jump. ‹Sorry. Didn’t 
mean to startle you. There are only two mics up here, so Earth’s hard 
of hearing.› 

Moments later Italian singing wafted through the air. Neat. 
Earth is a DJ! I’d have gone the entire trip without thinking to ask for 
music. Sally smiled at him, a simple smile, like you’d give a friend, 
and Jie felt a thrill of pleasure. 

‹What should I do?› asked Jie. ‹My houseplants are plastic. And 
I’ve never used the community garden on my building.› 

‹Start cleaning,› said Sally. She demonstrated by grabbing a 
handful of dried leaves. Jie stripped away dead vegetation while Sally 
prepared new seed trays. 

‹How did you learn to garden, Sally?› 
‹My mom worked at a factory in Chongching. I was left in the 

countryside with my grandmother. Just us kids and a bunch of old 
people. We’d chase the ducks and chickens, pick the vegetables.› She 
shuddered. ‹I don’t like the landscape here, even though it’s beauti-
ful. And not just because of what happened to Isabel. The stillness is 
getting to me. It’s not even dead here. Dead is the far side of life. 
This place is in another direction entirely. It has never been alive.› 

‹You’re not making me want to go back outside,› said Jie. 
He tried to sweep up the crumbled debris on the floor, but it bil-

lowed into a choking cloud, forcing them to fall back into the vesti-
bule. Jie felt like a toddler again, experiencing everything for the first 
time; even the simplest tasks were changed in unexpected ways by the 
low gravity, Sally leaned against him, hand on his chest, coughing 
and laughing. 
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‹Let’s hose off the rest,› she suggested. ‹Just keep the water head-

ing towards the drain. The floor’s water resistant, but not a swim-
ming pool. Sharon will be pissed if we flood the hive.› 

‹Wouldn’t it make more sense to have the greenhouse in the car-
go dome?› asked Jie. ‹Seems like this is asking for trouble.› 

‹The greenhouse was supposed to be in its own dome,› said Sally. 
‹But when Mars was cancelled, so were the expansion plans.› She 
shook her head. ‹Best not to think about all the design flaws. It’ll 
only make you paranoid.› 



 
 
 

Chapter 24 

Tania slipped into a hot bath as soon as she got home from camping. 
She even added scented oil, from a yellow glass bottle that had sur-
vived three previous moves unopened. Am I still making a difference? 
She inhaled the citrus steam. 

Am I still making a difference? 
Ruth’s question had pulled the scab off Tania’s argument with 

Khan Tengri. She could nuance it. Argue that she’d already made a 
difference. But the world needed a long-term climate plan. A plan 
nobody was creating. 

I’m just an executioner now. Killing biosphere preserves. 
Tania closed her eyes, sinking into the water. She and Ruth had 

talked late in the tent. “When your enemies write the rules,” Ruth 
had argued, “you have no choice but to cheat.” But this? Surely there’s 
an alternative. 

Tania could think of none. 
She dressed, and brought up the UNBio personnel files. “Ad-

dress, Tom Lane, former Accounting Head.” She crosschecked real 
estate sales to make sure Tom hadn’t moved, then hopped onto her 
bike. The elderly woman next door was up to her hips in the alpine 
bananas she’d planted a few weeks earlier. She waved. “Lovely day 
isn’t it?” 

“I suppose it is,” said Tania. Any storm clouds were her own. 
Tania peddled up the treed path to Tom Lane’s house, a brick 

and sandstone affair on a slice of urban forest. Tania looked both 
ways to make sure nobody was watching, then locked her bike to the 
iron fence. I feel dirty just being here. She walked past bright plastic 
children’s toys, up the wooden steps, to a covered porch with a single 
chair on it.  

The doorbell triggered a complex sequence of notes. Inside, a 
child started shouting, a repetitive drone: “Door, door, door, door, 
door, door.” Footsteps. “Door, door, door, door.” 

“Yes, honey. The door.” The door opened. 
“Afternoon,” Tom Lane smiled out at Tania, a mountain of fat. 

“What can I…?” his jowls twisted in anger. “What the fuck do you 
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want? Come for revenge?” 

“Door, door, door,” droned the child. 
“I’ve kept my promises,” said Tania, holding her face neutral. 

“No investigation. I’m here with a business proposition.” 
“Door.” Crash. “Door.” Crash. 
“God Almighty!” Tom waddled away at impressive speed for a 

man his size, leaving Tania on the step. Moments later he returned, 
leading a boy of six by one hand. The boy plopped onto the floor, 
staring at the hardwood, ignoring Tania. “Uhhhhhhh. Uhhhhh.” 

“Autism,” said Tom. “One of the untreatable kinds. I’ve been 
raising him since his mother died of cancer.” He glared at Tania. “Of 
course, none of that mattered when you fired me, did it? You high 
and mighty bitch.” He sneered. “A business proposition. As if.” 

The door’s still open. “It’s lucrative,” said Tania. “You’ll work 
from home” 

“You’re setting me up,” Tom wheezed. 
“Oh, puh-lease,” said Tania. “Look at this house. On a UNBio 

salary? If I wanted to cause you problems, I could do it with an 
email.” 

“Door. Door.” 
“Daddy’s busy, little man.” Tom stepped back to allow Tania in, 

the floor creaking under his weight. The rich wood paneling con-
trasted with the vibrant historical wall colors. “Convince me,” said 
Tom. He didn’t move past the entry. His son traced the grooves in 
the hardwood flooring. 

“A consulting project,” said Tania. “Good money. And a chance 
to do something worthwhile, if that matters to you.” 

“The job?” Some of the hostility had faded, replaced by grudging 
curiosity. 

“I’m creating a long-term plan for managing the shield,” said 
Tania. “I want to hire top environmental and human development 
specialists from around the world. Fifty people total.” 

Tom squinted his porcine eyes. “That’s outside the UNBio 
mandate. You’d need a formal request from the Climate Council. 
And you don’t have it, do you?” 

“Which is why I need to keep this off the books.” 
Tom’s mouth dropped wide open. And then he broke into 

laughter. “Fifty people. Plus travel expenses. Plus office space. Off 
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the books?” He slapped his leg. “Are you kidding me? It’s im – possi-
ble.” 

“You juggled numbers for Wong. You’ve got talent.” Tania 
looked at the crystal chandelier in the hallway. “It’s served you well.” 

“It was Wong’s idea. How did he put it? ‘If we’re fucked, we 
might as well be rich and fucked.’ I went with the flow. Had to keep 
my job you know. Though it was an interesting accounting chal-
lenge.” 

Poor Tom. Just doing his job. Tania unclenched her fist so that it 
would be harder to punch him. “Are you smart enough to figure out 
my problem?” 

“Let’s sit.” Tom deposited himself, amoeba-like, into a brocade 
couch, leaving Tania the armchair. “How can we trust each other?” A 
hand slipped into his pocket. 

“We can’t,” said Tania. “I’m not giving you live data access. And 
you … well … you’re recording blackmail material.” 

“You noticed huh?” Tom took out his omni and placed it on the 
table, still on. “Doctor Tania Black of UNBio: what will your fifty 
new hires do?” 

“I want conservation and human development experts from 
around the world. They’ll create long-term plans to take pressure off 
wilderness by improving the lives of the people in conflict with it. 
The shield will be one of their tools.” 

“Remote staff. Good.” Tom unrolled a scroll and tapped out a 
note. “Any new audit rules?” 

“We’ve moved to ACA2050 guidelines,” said Tania. 
“And who’d you find to replace me?” 
“Viktor Corby.” 
“Fuck,” said Tom. “You’re not making this easy. Would you 

consider firing Viktor?” 
“Not for a second,” said Tania. 
For the next half hour Tania answered Tom’s questions. Finally, 

Tom put his scroll on the table and oozed back into the couch. 
“It can’t be done,” he announced. “You’ll involve too many hon-

est people. Maybe … if you’d hired politicians.” 
Tania fought back a shiver of revulsion. I debased myself for noth-

ing. “Sorry to have bothered you.” 
Tom held up a pudgy hand. “However – I can make it work un-
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til the financial year-end audits in November. If you’re willing to face 
the punishment. I won’t be implicated, of course.” 

November. Does that give me enough time? The little boy rocked 
back and forth, back and forth, in the vestibule. It must be comforting, 
to rock like that. Just shut out the world. 

Tom smiled, as if savoring the idea of Tania serving jail time. 
“How do we proceed?” asked Tania. 
“Kickbacks through shells,” he said. 
“Meaning?” asked Tania. “Assume I don’t routinely steal from 

my employers.” 
Tom wagged a sausage finger at her. “I don’t have to do this.” 
Tania imagined her hands around his throat. How can Tengri 

deal with people like this? Does he compartmentalize? Like the Great 
Burger of the People executives who market the nutritional equivalent of 
cigarettes to toddlers and then volunteer at homeless shelters. 

“Sorry,” she said, “please continue.” 
Tom smiled again. “We’ll hire your new staff through dummy 

companies. Then we’ll hire preserve-audit consultants at inflated 
rates, on the condition that they buy bogus services from those 
dummy companies. The kickbacks pay the salaries.” 

“Fuck,” said Tania. “So I have to corrupt my preserve audit con-
sultants?” 

“Believe me,” said Tom. “Any company that takes government 
contracts knows how this works.” 

 
♦   ♦   ♦ 

 
Tania met Ruth at their regular biking spot, just out of sight of the 
religious protesters who still sometimes plagued the UNBio gates. 

“Hello stranger,” said Ruth. “It’s been two weeks. Was the 
camping trip that bad? Or did you get eaten by some sort of paper-
work dragon?”  

“I’ve had some crazy stuff going on,” said Tania. “Thanks for 
coming. I need to clear my head.” 

“Let’s do the long loop then,” said Ruth. “There’s no problem 
that doesn’t improve when you share it with trees.” 

They sped off, racing up familiar trails until half an hour of 
breathless panting left them on a high ridge. They pulled their bikes 
into the grass and scrambled up onto the slabby gray rocks. Boulder’s 
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solar-roofed houses washed into the prairies like a silver sea. Ruth 
took a green square of fabric out of her saddlebags, unfolding it on 
the ground. She lined up three plastic trays in the center of the cloth. 

“Mexican Sushi Fusion,” she said. “From the new place on Pearl 
Street. I hear it’s better than you’d expect.” 

“If you bought, I’m not fussy,” said Tania. It has to be better than 
the dog penis I had in China. She almost gagged at the memory: the 
crowded bar, her hosts cheering her on over shots of rice liquor. God, 
the hangover. 

Ruth handed Tania a roll, and Tania bit it hesitantly. “Ohhh. 
Yuck. Jalapeno Wasabi?” 

“You don’t like it?” 
Tania puffed, trying to cool her mouth. “I think … it’s opening 

… my third nostril.” 
Ruth doubled over laughing. “Happy belated April Fool’s!” 
“Belated April Fool’s?” Tania sucked air. “It’s not good to skip 

your anti-psychotics Ruth.” 
“I distracted you from your problems, didn’t I?” Ruth handed 

Tania a can of Coke and a box of normal sushi. The fizzy water 
dampened the flames on Tania’s tongue. 

She ate a piece of Tofuna sashimi. “So, Ruth. What’s new in 
your world? Any luck with the Ethiopia documents I sent you?”  

Ruth groaned. “Ethiopia’s a figment of the UN’s imagination. 
There’s no land registry. Two people claim the presidency. A friend 
is investigating, but it might just remain a mystery.” She popped in a 
synthetic salmon roll and settled against the rock with a satisfied 
“mmmm,” opening to the sun’s warmth. “What has you so wound 
up? You nearly out-biked me.” 

An eagle, wings motionless, spiraled in some hidden air current. 
“I’m going to create that long-term plan for the shield.” 
Ruth jolted up. “Tengri finally gave permission?” 
“Not exactly,” said Tania. She told Ruth about her meeting with 

Tom Lane. “I’ve got the whole team lined up, some great talent. But 
it feels so sleazy. And if this goes wrong, I could go to jail for embez-
zlement.” 

Ruth stared at her, mouth hanging open. “This is a total shock. 
I’m proud of you.” She clapped Tania on the shoulder. “You’re using 
environmental funds where they have the highest impact. That’s not 
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unethical. It’s heroic. No different than the doctors who used to risk 
prison to provide marijuana to cancer patients.” 

“I can’t make myself feel good about it. I’m terrified I’ll wake up 
one day and find myself surrounded by people like Tom. That I’ll 
become Tom.” 

“I still feel bad every time I do an action,” said Ruth. “I hate the 
destruction. And what if I hurt somebody? A night janitor that 
wasn’t on the employee list. When we stop feeling guilty, that’s when 
we need to worry.” 

“When we stop feeling guilty, we’re past the point of return,” 
said Tania. 

Ruth’s smile faded. “Yeah. There is that.” She closed her eyes to 
the sun. “Have you thought of a name yet? ‘Long Term Shield Plan’ 
is way too boring.” 

“I’ll let the team pick a name,” said Tania. 
“Please, no,” moaned Ruth. “I’d rather have my fingernails 

pulled than name something by committee. Name it yourself. Believe 
me, they’ll thank you.” 

“Wow, don’t hold back your opinions…” 
“You must have some ideas,” prompted Ruth. 
Is this what parents feel like when they float a baby name to their 

friends? Years ago, Tania had spent an agonizing day brainstorming a 
name for one of EarthSayer’s education initiatives. Of the names 
they’d rejected, one had stayed with her, waiting for the right project.  

 “Spit it out,” said Ruth. 
“Pax Gaia.” Tania watched Ruth’s face for a reaction. “Too pre-

tentious?” 
Ruth laughed. “If I don’t like it, I’ll get drafted onto the naming 

committee. Pax Gaia. After the Pax Romana, right? Make peace with 
earth, but enforce if necessary. Pax Gaia. We could work with that.” 

“We?” asked Tania. 
“Of course we. You’re shutting down biosphere preserves. You’re 

stealing money from the UN. And Pax Gaia will offend the entire 
political establishment.” Ruth rolled her eyes. “Do you want to do 
that alone?” 



 
 
 

Chapter 25 

Spring turned to summer. Earth tilted on its axis, bathing its north-
ern hemisphere in sunshine even as Antarctica fell into darkness. The 
vast grasslands of the Arctic blazed with flowers as millions of birds 
descended on their summer nesting grounds. There had been hun-
dreds of millions once, not so many years ago, but each spring fewer 
returned from the farms and cities and burned out swamps of the 
tropics. One day, perhaps, there would be none – the great flocks 
gone like the carrier pigeons that had once darkened the sky in num-
bers impossible to count. 

The long hours of summer sunlight spawned vast plankton 
blooms in the northern oceans. Once upon a time huge schools of 
fish had fed on the bounty, the ocean turned silver with life. Whales 
had swum here too; polar bears had hunted on the ice. But now the 
sea was empty, except for the military vessels guarding the fishing 
grounds in the desperate hope that it might still be possible to reverse 
the annihilation. 

Millions of northern humans swarmed out of their cities – to the 
countryside, to mountains, to lakes, to beaches. It would be another 
summer for the record books. 

 
♦   ♦   ♦ 

 
Tania stood at the top of the carpeted stairway leading down into the 
Climate Council chambers. 

Have I really been in this job four months already? Her meeting in 
the sculpture garden with Khan Tengri seemed like yesterday. Yes-
terday, a lifetime ago. Instead of rubber-stamping the politicians, 
UNBio now pumped out independent research, hammering skeptics 
with undisputable numbers. And instead of waiting for the Climate 
Council’s invitation, Tania had hired a team and spent two months 
developing Pax Gaia. She’d mapped out the boundaries of the nar-
row path forward, so that at least she knew where it lay. But now, it 
came down to one meeting. 

This has to succeed. We have to slash CO2. And I have to be able to 
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work on Pax Gaia in the open. I can’t stay in the shadows. 

All of which assumed that Tian Jie started making some progress 
on the moon. That’s out of my control. Act as if the shield will succeed. 
Because if it doesn’t, we’re screwed no matter what we do. 

Many delegates had already taken their seats; the remainder 
gathered in small knots, talking in murmurs, as if speaking too loudly 
would give substance to their fears. They also knew what was at 
stake. They’d seen the forecasts. Seen all-time temperature records 
incinerated. The occasion’s importance resonated off the walls of the 
building, and in the chants of the massive crowds gathered outside. 

Khan Tengri gripped Tania’s arm. “Remember our plan,” he 
whispered. “You hammer home the CO2 cuts, and let me handle the 
political battles. I’ll do everything I can to get you the go-ahead on 
that long-term climate plan we need to create.” 

You coward, Tania. I’ve had every chance to tell him about Pax 
Gaia. If he finds out from someone else…? Then the warning bell 
sounded and with a final bustle of noise the stragglers found their 
seats. 

“Good luck,” said Tengri. 
Tania stepped into the cavernous hall. Wall murals played ever-

shifting homage to the glory of nature: rain forests, coral reefs, de-
serts, glaciers. On the vaulted ceiling, animated clouds drifted across 
a brilliant sky, the light subtly echoing their progress, so realistic that 
Tania struggled to make out any physical structure behind the im-
agery. 

She descended the stairs and climbed the short ramp onto the 
stage. The artificial sky darkened, pale clouds drifting across a starry 
backdrop. Reporters crowded for position in the press balcony. 

Tania tapped the microphone. I wasn’t expecting to be this nerv-
ous. She focused on an earnest Asian woman in the second row. My-
anmar perhaps?  Breathe. I’ll do fine. I never use notes. Just get past the 
first minute.  

“Four months ago, we began work on a shield to tame the worst 
ravages of our climate.” Her voice was quiet at first, but gained reso-
nance as she found her confidence. “This shield will allow the 8 bil-
lion humans on this planet to find a balance with our natural world. 
But will we seize this opportunity? Today we decide. Today we make 
choices that will ripple through a thousand generations.” 
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Images blossomed on the screen: rockets spewing plumes of 

white sulfur, the melting Antarctic, drought victims in Mexico, the 
drowned streets of Venice. Iconic pictures, bordering on emotional 
manipulation. The final picture showed the UN meeting in 2040, 
smiling politicians lined up to sign the Emergency Sulfur Plan. Many 
of the same faces were still in the crowd today. 

“When we launched the first sulfur rockets ten years ago, we 
promised to match our geoengineering with CO2 cuts, so that natu-
ral processes could take back the climate control role we had been 
forced into. But our ability to manipulate the climate created a moral 
hazard. It seemed like we had fixed our problems. So why worry 
about the underlying causes? So we kept adding CO2, and we kept 
turning up the sulfur levels to compensate. CO2. Sulfur.” Tania 
clasped her hands together. “Two freight trains, pulling the planet in 
opposite directions, with us fueling both of them.” 

She let her hands snap apart. “Something broke.” 
More images. Stick thin children. Piles of dead refugees scattered 

in front of China’s electrified border fence. Withered fields. Tania 
found the Indian Prime Minister’s unmistakable splash of floral color 
in the crowd. Caught her eye. 

“Today, we risk repeating these mistakes. If we continue with 
our current emission trajectory, the CO2 forcing will overwhelm our 
new shield’s capabilities within ten years. And then we will have 
nothing.” 

Tania let the screens go blank and stepped clear of the podium, 
so that nothing would stand between her and her audience. “Our 
only responsible course of action – our only sane course of action – is 
to unite behind a long term vision” – Pax Gaia – “of our post-shield 
future. Dropping CO2 levels from 495 parts per million back to the 
historical safe level of 350 is a start. But we must renew our com-
mitment to our natural areas. We share this planet, not just with our 
fellow humans, but with an astonishing array of beautiful life. 
Against all odds, we’ve been given a last opportunity to save it.” 

 
♦   ♦   ♦ 

 
After the applause died down, Tania took her place next to Khan 
Tengri. Like most of the delegates he had his scroll snapped to tablet 
size, taking advantage of every free second to manage his endless 
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bombardment of communications. At times during the speech, 
Tania had felt as if she were talking to herself. Yet the enthusiastic 
reaction had left her jubilant. 

“Do you think I had an impact?” 
“You were fantastic,” said Tengri. “But politics is unpredictable.” 
Below them the Indian Prime Minister took the stage. She was a 

short, doughy, cinnamon-colored ball, protruding more out of the 
podium’s narrow sides than over the top. “I speak on behalf of my 
honorable colleagues in the twenty monsoon nations,” she intoned, 
reading the words off her scroll. “We support Doctor Black’s call for 
CO2 reductions. But we have learned the hard way that we cannot 
count on the international community. As a pre-condition for our 
cooperation in CO2 cuts, we insist that the G2 transfer control of the 
shield to the Climate Council.” 

If Presidents Juarez and Lui were moved by the cheers, they gave 
no indication. “Is this what you expected?” Tania whispered to Ten-
gri.  

“This is good,” Tengri whispered, twisting his beard. “The G2 
can’t cut CO2 themselves, because they’re carbon neutral already. So 
they need to cooperate with the rest of the world to preserve the use-
fulness of the shield. Which loosens their monopoly over the cli-
mate.” 

Another speaker stood up. Mbani, the South African president. 
He provided more words of support. So far, so good. 

Then the Canadian Prime Minister, Rob Thompson, took the 
podium amid a chorus of boos. Tania felt pessimism’s dark tentacles 
stirring. Now the opponents of progress will speak. Thompson consid-
ered his audience over his bushy white moustache. “I see the coffee is 
starting to take,” he said, pointing at the delegates walking out on 
him. Tania gritted her teeth, bracing for Thompson’s traditional at-
tempt to poison the negotiations. 

“It’s been sixty years since earth’s climate was in balance,” said 
Thompson, stepping away from the podium to engage the audience 
directly. “We cannot restore earth to what it was, and it makes no 
sense to try. Many countries, Canada included, have labored long 
and hard to adjust to our new world.” 

“Labored long and hard? You got new shipping lanes and a long-
er growing season,” shouted the representative from Sri Lanka. 
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The Canadian smiled, nodding at the man as if to thank him for 

his comment. “Canada recognizes the peril of our current path. In 
the interest of international cooperation, we join the calls for a CO2 
cut. And in the interest of future cooperation, we call on the G2 to 
hand the shield over to the Climate Council. It’s time to work to-
gether.” 

There was a moment of stunned silence, followed by confused 
applause. The artificial sky brightened, indicating a break. The rising 
crowd obscured Tania’s view of the podium. Two rows down, Presi-
dent Juarez exchanged words with President Lui, her head jerking in 
angry bird movements. 

“What dark magic is this?” Tania asked Tengri. “After fifty years, 
the Canadians support a CO2 cut? We’ve got an almost complete 
consensus.” 

“Every country has its own motivations,” said Tengri. “Many are 
terrified of giving the G2 control of the climate. The CO2 cut is their 
bargaining tool. Others have more … complicated reasons. A very 
few are even doing it because it’s right.” 

“But Canada?” asked Tania. 
Tengri beamed. “I told you diplomacy has a pace. I’ve been 

busy, Tania.” 
“But how?” 
“I convinced the Prime Minister that Canada was on the wrong 

side of an unwinnable issue. Canadians are tired of telling everyone 
they’re from New Zealand.” He leaned in. “The sweeteners were a 
fucking nightmare, though. Canadians have strict campaign finance 
laws. I can’t hand them cash like I can Americans.” He looked 
around the room. “A lot of money changed hands in the last few 
months.” 

“So you bribed them,” said Tania. 
“I just leveled the playing field,” said Tengri. “Most politicians 

will do the right thing if we can drown out the devil-whispers in their 
ears. I brought in my own lobbyists. Solar film companies. Biotech. 
Prime Minister Thompson will take a consulting role for a CO2-
scrubbing company when he leaves office.” 

Tengri’s words hollowed out Tania’s sense of victory. It felt like 
watching the Seattle Mariners beat the Beijing Red Socks in the 
World Series. By cheating. 
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“Don’t look so glum,” said Tengri. “The end justifies the means 

right? CO2 cuts are our foot in the door. The cuts will require large-
scale environmental coordination. And since none of these countries 
trust each other, they’ll need your department. By this time tomor-
row, the US and China will be asking you to create your long-term 
plan.” 

Here’s my chance to tell him. “Ummm – speaking of the end justi-
fying the means… I already…” 

But Tengri’s attention had turned to the approaching Chinese 
President. 

“Secretary General, Doctor Black.” Lui Xing Tao gave a tight 
smile. “We must talk.” 

 
♦   ♦   ♦ 

 
The morning’s crowd of protesters had swelled into a human ocean 
lapping at the UN compound’s perimeter. From Tengri’s high 
boardroom, it played out in patterns of color. Pockets of tattered 
green thirties shirts mingled with yellow forties, contrasting emi-
nences against the predominant red that continued to spread as a 
new decade’s supporters received their colors. 

Tengri’s gray suit reflected in the glass. “Amazing,” he said. “Co-
ordinated actions in 475 cities. The environmental movement hasn’t 
been this organized since the emergency sulfur plan. Who’s behind 
this?” 

“I don’t care, as long as it helps our cause.” Tania smiled to her-
self. She’d helped Ruth pick out the ripple pattern for this year’s 
“350” shirt. I’d love to be in that crowd! To feel that energy! Tania 
could just see the stairway where she’d escaped February’s precursor 
to this protest. But although police lights flashed below, there would 
be no pain-givers today. Through sheer size, the crowd had reached 
invincibility. 

Juarez and Lui will be here in minutes. I have to tell him. “Khan… 
I really… Remember when you told me I couldn’t work on that 
long-term climate plan?” 

Tengri turned, skewering her with his dark eyes. “Yes?” 
“I couldn’t afford to wait,” stammered Tania. “The research. 

Hiring staff. We had to act.” Silence. “So I started the work myself, 
by funneling money through shell companies. I’m calling the plan 



   Niko Perren - 173 

 
Pax Gaia and…” 

Tengri looked at her as if she’d just opened an extra eyeball. 
“You funneled money through shell companies? How long has this 
been going on?”  

“Two months. I’ve hired the team and we’ve outlined our strate-
gy. None of my hires know about each other though. They’re split 
into cells.” 

“Cells,” said Tengri. “Cells and shell companies.” He shook his 
head. “Tania? You? What next? Assassi…” He choked off the word as 
two dark-suited steroid monsters barged into the office. They 
scanned the corners through their mirrored EyeSistants. One of them 
looked behind the potted plants. 

“Room clear.” They vanished. 
Tengri sucked a breath through his teeth. “Oops. Almost said 

the ‘ass’ word around the President’s security.” He shook his head. 
“As for – what did you call your plan?” 

“Pax Gaia.” 
“As for Pax Gaia… Damn, Tania. There’s no point in second-

guessing you now. You may even have done the right thing. But 
when you do stuff like this, keep it to yourself. Don’t make me com-
plicit.” 

Tania exhaled. “Understood.” 
 

♦   ♦   ♦ 

 
President Juarez and President Lui arrived a few moments later. They 
stalled at the doorway for a moment, as if neither wanted to follow 
the other, then Lui stepped back, emphasizing his gesture with a 
slight bow. Juarez entered and strode past Tania to the wrap-around 
window. Lui paused for a brief handshake before joining her. His 
posture stiffened at the sight of the “350” protesters surging below. 

“Incompetence!” Some trick of the acoustics carried Juarez’s 
muttered words to Tania’s ears. “I told Homeland Security to smash 
this. Now look at it. Rabble. What I’d give to have your security forc-
es.” 

“Mine didn’t do any better,” Lui whispered back. “This lim-
its…” He caught Tania’s glance and the rest of his words were lost. 

“Shall we sit?” asked Tengri. He and Tania took one end of the 
table, facing Presidents Juarez and Lui. “President Lui. This is your 
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meeting.” Tengri poured three coffees, and a tea for himself. 

“You made a convincing case this morning Doctor Black,” said 
Lui. “Our investment in the shield is wasted if we don’t cap global 
CO2 emissions. And we can’t cap emissions alone, especially since 
our two countries are already carbon negative.” 

“Agreed,” said Tengri. “But if you want global cooperation on a 
CO2 cut, you’ll need to give up some control over the shield. Use it 
to trade for the CO2 cut.” Although Tengri’s voice was level, Tania 
could sense the note of victory. I’ve got to hand it to him. He’s good. 
This is exactly as he planned! 

“There’s no way we’re handing the shield to the dysfunctional 
idiots in the Climate Council,” snapped Juarez. “The shield is ours.” 

“Under international law, the Climate Council are the only ones 
allowed to do geoengineering,” said Tengri. 

“Fuck international law then,” said Juarez. 
Tengri sipped his tea. “I agree that the full Climate Council is 

too unwieldy. I propose a new, more flexible body: the large econo-
mies plus rotating regional representatives, with Dr. Black’s team 
providing scientific guidance and long-term planning.” 

“That sounds like a second security council.” Lui shook his head. 
“Twice the dysfunction.” 

“You’ve both got elections coming up.” Tengri nodded at the 
window. “Public opinion is fickle.” 

Juarez smiled. “Here’s what will happen. China and the US will 
accept guidance on the shield. In return, the rest of the world will 
agree to binding environmental targets, including CO2 cuts.” 

“Guidance?” asked Tengri. He seemed genuinely surprised. 
“We have a veto on all shield decisions,” said Juarez. 
“You can’t expect only one party to be bound.” 
Juarez braced her hands against the table. “Then make the entire 

deal non-binding. The US veto is non-negotiable. As you mentioned, 
midterm elections are this fall. I can’t look weak.” She and Tengri 
glared at each other for several seconds. 

“I must also have a veto,” said Lui. “I’m under pressure for tak-
ing the US as an unnecessary partner on the shield construction.” 

The protesters’ distant chants rattled the windows, a dull buzz. 
“How does this work then?” asked Tengri. “If nobody is bound, 

who provides direction?” 
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Juarez gave a hyena smile. “Doctor Black’s group at UNBio will 

guide our shield policy. They will also set the global environmental 
and CO2 targets.”  

Tania nearly choked on her coffee. “Without an enforcement 
mechanism?” 

“You run a team of respected scientists,” said Lui. “You have a 
long-term vision. Isn’t this what you want?” 

“I’ll be pushing spaghetti,” said Tania. “And I’m as popular as 
cancer with the Europeans. They tried to fire me.” 

“Which is why they’ll back you,” said Lui. “You didn’t give in to 
pressure to build the disk array. You’re on nobody’s side.” 

 “Although, you’ve proven your willingness to bend the rules,” 
added Juarez. “If you’d like, this could be the start of a very reward-
ing relationship.” 

“Are you suggesting I’m corruptible?” sputtered Tania. 
“Of course not,” soothed President Juarez. “I was referring to 

your new climate plan. Pax Gaia.” 
“I… I…” How did she find out? 
The President smiled, but when she met Tania’s eyes, it was with 

ice. 
Tengri shook his head. “No way. You’re offering nothing. We 

won’t even get CO2 cuts without enforcement. Let alone Pax Gaia.” 
“Take it or leave it,” said Juarez. 
Tania tried to clear her head. “How much support would I have? 

What if short-term sulfuring is required, for example? Would you 
provide food aid for the monsoon countries?” 

President Juarez shrugged. “Hypotheticals. We’re giving you a 
chance to shape long-term climate policy.” She nodded to her Chi-
nese counterpart, and the two of them stood up. “As I said, we’re not 
handing the shield to the Climate Council. Don’t debate too long. 
We have alternatives that don’t involve you.” The door clicked shut 
behind them. 

“Shit, shit, shit.” Tengri suddenly looked as if he hadn’t slept in 
days. “This doesn’t make any sense. They need CO2 cuts to keep the 
shield working. What did we miss?” 

“And I can’t just give advice. We need a stick,” said Tania. “It’s a 
poison chalice. They’ll blame me when nobody listens and it falls 
apart. Maybe they’re bluffing.” 
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Tengri drummed the table with his palms. “I don’t know… I 

don’t know… I can’t read Chinese politicians. Inscrutable. They 
send them all to some sort of alien robot school. But Juarez – I know 
her. She wasn’t bluffing.” 

Another round of shouting rattled the windows. I’ve seen the 
simulations. Everything rides on these talks. Everything.  

“Call Juarez,” said Tania. “We’ve got to take what we can get. 
We have to make this work.” 

Her hand felt in vain for the comfort of her gorilla coin. 



 
 
 

Chapter 26 

‹Forward, forward,› Cheng squealed. ‹To the ladder.› 
Jie popped out of the connector tunnel, into the cargo dome. 

This part of the base felt the most industrial; no decorations bright-
ened the walls, just curved alloy fins arcing up the outer shell. The 
weight of the protective rocks distended the fabric walls, giving them 
an uneven, slightly organic look, like shiny gray intestines. 

He weaved towards the ladder, gliding around stacks of spotless-
ly clean boxes. 

‹Up,› said Cheng. They’d only been playing for 20 minutes, but 
he’d already mastered the time delay. Jie grabbed the ladder’s hand-
rail, swiveling around, aiming at the hole in the ceiling. 

“Secret agent, coming through!” 
He launched, tilting his head to offer the best possible view to 

the helmet cameras. A light-second away, Cheng’s gaming console 
stitched the images into a 3D scene. Arms hauling, feet dangling, Jie 
burst into the gym. 

“Boo!” Sharon leapt out from behind, waving her hands. 
“Yaaaaaa. Shit. You scare me!” A moment later Cheng blurted 

some choice words in Mandarin. 
Dog testicles. Where did he learn to swear like that? 
“Secret agents get ambushed if they aren’t careful,” Sharon 

laughed. She circled Jie, studying his helmet camera setup. “Hi, 
Cheng! I see they got it working.” 

“Same technology they use for internet building walkthroughs,” 
said Jie. Cheng spoke into his ear buds. “Cheng says ‘Hello, Sharon. 
Hello Rajit.’” 

Rajit nodded from the exercise bike. He was strapped down 
against the force of his peddling, reading a scroll, exertion beading 
his forehead. 

 “Peruvian government troops are defending the water trucks 
from…” droned the television to images of burning streets. Gloom 
and despair, 24x7. Jie tuned it out. I’ve got enough on my mind. 

‹We need to see what Rajit’s reading,› Cheng whispered. ‹Maybe 
it’s a code.› 
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Rajit’s eyes flicked over as Jie stalked towards him. “Shouldn’t 

you be working?” 
“I just finished a diagnostic,” said Jie. “Earth analyzing results 

now.” 
“Try helping us outside some time,” grumbled Rajit. “While 

they’re analyzing. I’m tired of working extra hours.” 
“We talk about this already,” said Jie. “I need to be ready.” Not 

that he’d pushed for surface time. Playing errand-boy for Earth’s 
nanofab technicians might be boring, but at least it felt safe. Some-
what. 

“Rajit does have a point, Jie,” said Sharon. “If there’s any way…” 
“There isn’t,” snapped Jie. 
Sharon shrugged. “Okay, then.” Rajit grunted and returned to 

his scroll. Jie inched closer, leaning over to give Cheng a glimpse of 
the contents, feeling like an invader after the harsh words. Dense 
formulae covered the page. 

‹It is a code,› Cheng said in awe. ‹Maybe agent Sally can help us 
decipher it. To the greenhouse!› 

‹Good idea,› said Jie. 
He wheeled, retreating to the ladder, but before he could reach it 

a voice interrupted. 
“Jie, this is Earthcon. We’re ready to run another test.” 
“Sorry, Cheng.” Jie shot a significant look at Sharon and Rajit. 

“Duty calls. Agent Sally will have to look at that code later.” 
 

♦   ♦   ♦ 

 
Earth had uploaded new firmware to the nanofab, and Jie soon lost 
track of time in the simulation’s dark isolation. Eventually, a plate 
clanked on the lab bench in the other world. 

‹I brought dinner,› said Sally’s voice. ‹You must be starving. We 
ate two hours ago.› 

A rustle of clothing as Sally sat down next to him. The salad 
dressing’s spicy vinegar elicited a grumble from Jie’s stomach. Sally 
had taken to keeping him company in the evenings. Playing music, 
breaking the tedium between the tests. She’d even picked up the ba-
sics of the nanofab. 

‹Earth, can you tweak the injection velocity while I eat?› Jie 
pulled off the goggles, blinking at the bright lab lights. He gobbled 
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down a tomato slice, mumbling through a mouthful of juice. ‹These 
tomatoes are amazing.› 

‹If you can still call them tomatoes,› said Sally. ‹Genes from 
twenty plants and four insects. A full source of protein. They last two 
months without refrigeration.› 

‹They’re lucky to last a day around me,› said Jie. ‹Thank you, 
greenhouse.› 

Sally glanced at Jie’s waist. ‹Between the food and the exercise, 
you’ll be irresistible when we get home.› 

‹If we get home,› said Jie. ‹It’s so frustrating. I’m like a surgeon 
without a scalpel. And Rajit and Sharon are upset because I’m not 
helping outside.› 

‹Three people can’t do the work of four,› said Sally. ‹We’re 
struggling out there.› She leaned in, sending a small thrill up his 
back. ‹But you’ll get through this Jie. We will get back to earth. And 
when we do, maybe you and I…› The weak gravity seemed to shift, 
centering on Sally, pulling them together. 

She smiled, leaning closer… 
‹Jie,› interrupted a voice. ‹Tania Black is calling. Should we 

transfer?› Sally shot an irritated glance at the ceiling. Gravity returned 
to normal. 

‹Tania Black? Calling me? Yes, of course.› 
Tania’s face appeared, as familiar from the news as from their 

joint appearance on the Witty Show. She’d pulled her hair back in a 
ponytail, and a fine network of lines webbed the edges of her eyes. 
The months had not been kind to her.  

“Tian Jie? I hope it’s OK I call you. You gave me your number 
on the Witty Show.” 

“Yes, of course. Nice to…” 
“Jie? Can you hear me?” she interrupted. 
“Tania, there’s two-second transmission delay.” Jie held up his 

hand. “Drop your hand when you finish speaking.” 
Tania held up her hand. “Have I caught you at a bad time?” 
Sally made an innocent face. “We were having a late dinner,” Jie 

said, spearing a tomato and waving it in front of the monitor. “This 
is 2051 tomato. Very delicious.” 

“We’re still on the 2049s in Boulder,” said Tania. “But we did 
finally get watermelon grapes!” 
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Sally picked Jie’s goggles off the bench. “Do you mind?” she 

mouthed. Jie nodded, flicking on the injector safeties. The nanofab is 
hard to damage, but if she crosses the streams – that would be bad. 

He turned to the screen. “I’m glad you call, Tania. After Thai-
land, my boy Cheng wants to be biologist when he grows up. An 
entomologist.” Jie wagged a finger at her. “Do you know how sad 
that is for engineer father to hear?” 

“You’re kidding!” Tania’s worry-lines vanished for a moment. 
“Part of my PhD was on insect conservation. I ’d love to talk to him. 
Send him my contact information.” She dropped her hand. 

Jie raised his hand. “You’d do that? No, you too busy. I see you 
on TV. You making big Pax Gaia plan now.” 

“Pax Gaia depends on your work,” said Tania. “We’re kind of 
team-mates. It would be my pleasure to help out. Besides, I have no 
kids. It’ll be fun.” 

“Cheng will be thrilled!” exclaimed Jie. “Is there anything I can 
do in return?” 

Sally’s fingers moved inside the control glove, a jerky amateur. 
Jie turned so he wouldn’t be distracted. 

“It’s not a trade,” said Tania. “But we have no idea of the shield 
schedule, so we don’t know where to start our Pax Gaia plans. I 
know you’re struggling. But do you have any estimates at all?” 

“Oh, no no no.” Jie recoiled, hands out as if pushing away the 
screen. “I see TV. They calling me idiot. And it not even my fault. 
Nanofab not working properly. I done giving estimates.” 

“I won’t share the dates,” said Tania. “And I understand error 
bars. Please. Just give me an idea.” 

Jie wavered. Tania had a sincerity that couldn’t be faked. Besides, 
it’s not like I can harm my reputation at this point. 

Tania watched, hopeful. 
“Shield assembly robots are on schedule,” said Jie. “Mass driver 

construction is behind because we short one astronaut. My research 
is biggest problem. We figured out nanotiles production on earth 
now, but we haven’t adjusted for low gravity yet. Only when nanofab 
is going can I start work. Could be week. Could be year. Or maybe 
they get mad and send me home.” 

Jie felt a sudden surge of loneliness and frustration. Too many 
stims maybe… “Very difficult. Not having right tools.” Come on Jie. 
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Don’t lose face. He looked down so that Tania couldn’t see his eyes. 

“I can’t imagine the pressure you’re under. If there’s anything 
you need?” 

Sally groped out and touched his leg. “Jie…” Her grin gave her a 
maniacal look in the bulging mirrored goggles. “I’ve caught some-
thing. It’s happened three times in a row now.” 

Jie spun, plate clattering to the floor. “You what?” He practically 
ripped the goggles off her head. ‹Reset,› Jie ordered. ‹New block.› Yes. 
Yes! A grey square balanced in the molecular tweezers, a perfect sili-
con scaffolding on which to build a nanotile. He flicked it away. 

‹New block.› Again he caught it, turning it around. Somewhere 
outside, deep inside the nanofab, intersecting pulses of coherent light 
held a real block of silicon in position. 

‹New block.› He could barely summon air for the words. ‹New 
block.› Twice more, the same result. 

‹It’s not another false positive?› asked Sally. 
‹Iron molecule. Negative charge.› Jie ordered, waving the gloves 

horizontally. Nothing. ‹Hairy dog fucking dragon licker!› 
‹Safeties?› asked Sally. 
‹Oh. Right. Safeties!› He felt around in the physical world, 

touched the pad. ‹Repeat.› He grabbed the iron molecule with a 
magnetic probe, and flicked it at the block. It stuck. Good. 

‹So it’s working?› asked Sally. 
‹Another iron.› Jie flicked it faster. It bounced this time, but he 

managed to catch it. Ha! I’ve still got it! Interesting that it bounced at 
that angle though. ‹Another iron.› 

He felt a tug on his forehead and light flooded through the edges 
of his goggles. ‹Moon to Jie,› said Sally. “Care to share with the rest 
of us? You have a call holding. And I bet there are huge long distance 
charges.” 

Jie removed his hands from the controller, grinning so hard his 
face hurt. “It working. The nanofab working!” 

Sally threw herself onto him, nearly knocking him off his stool in 
her excitement, but her arms caught him, pulling him close. Cheer-
ing echoed off the domed roof, as news of the breakthrough spread 
to the engineering teams on earth. 

On the screen Tania’s bewilderment changed to delight. 



 
 
 

Chapter 27 

Iluk stood next to his grandson, on a low hill overlooking the lake, 
his ski jacket bright in the midnight sun. Wispy clouds decorated the 
crisp arctic sky, white against pale blue. He stared off to the horizon, 
where the tundra fell into a distant gray sea. A flood of memories: 
camping by the lakeshore; roasting the day’s catch over a fire made of 
whatever bits of wood they’d scavenged from the sparse bushes; the 
mosquitoes. 

“My father used to take me here before you were born, Lukto,” 
said Iluk. “We saw a polar bear once, right over there. A mother with 
a cub.” Today, he didn’t even carry a gun. The closest bear would be 
at the Innatuk zoo. 

“Did you ever go out with Grandpa, to hunt on the ice?” asked 
Lukto. 

Iluk sighed. “No.” Did anyone still hold onto the old traditions, 
in some remote, more northern community? He should have gone 
along, at least once, so that he could tell the story. But he’d been 
young then, and the mining boom was starting. Good jobs. High 
wages. It had always seemed as if there would be one more chance. 
Until the year the ice had broken in March. The year his father 
hadn’t come home.  

“You all right, Dad?” 
“This place – it brings back memories.” Iluk turned to face the 

sun, letting the warmth on his face burn off his darkening mood. 
Fragrant flowers scented the tundra, a carpet of color soaking up the 
24-hour light. Birds wheeled overhead, squawking with joy in their 
summer breeding grounds. 

Iluk shouldered his pack. “Let’s get down to the lake. I bet it’s 
still full of fish.” 

They tromped through the grass, but as they got closer, Iluk felt 
an uncomfortable shiver, as if somebody were scratching fingers on a 
chalkboard just outside his hearing. He slowed. Held up his hand. 
“Just be quiet for a second – hear that?” 

Lukto shot him a worried look. “Is this some sneaky way to 
teach me our traditions? Because I’m not sure tracking will be useful 
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in second-year robotics.” 

“I don’t see any birds on the lake. Don’t you think that’s funny?” 
They moved closer. “The lake is bubbling,” said Lukto. 
Iluk could see it too. The lake’s whole surface roiled, animated 

by trapped gas rising from the depths. Bubbles popped out with a 
deep blup, blup, blup. 

“Methane,” said Iluk. “The permafrost’s melting again. Runaway 
warming. Like the year before the sulfuring started. We need to re-
port this.” 

Lukto stepped back. “I learned about this in school.” He sniffed. 
“Is it poisonous?” 

“I don’t think so. Just explosive. When I was younger, we used 
to go out in winter to light methane bubbles on fire. Inuit fireworks, 
we called it. I burned my eyebrows off more than once.” 

Lukto grinned. “Could we try it? It doesn’t look like we’ll be do-
ing much fishing.” 

Iluk studied the lake. “I don’t think that’s such a good idea. This 
lake’s bubbling like your mother’s soup.” 

“I don’t smell anything,” said Lukto. “There can’t be that much 
methane in the air. We could light a stick and throw it in from a dis-
tance.” 

Oh, to be 18 again. Who doesn’t like explosions? And he’d strug-
gled to convince Lukto to come out, even for this short camping trip. 

“OK,” said Iluk, without much conviction. “But we have to 
stand way back.” 

They moved a full 20 meters from the edge. We can always come 
closer after the first one. Iluk dropped his pack and dug the cooking 
kit out of the top compartment. Lukto twisted a dead branch off one 
of the gnarled bushes that clung to the hillside and dipped it into the 
fuel bottle, making a torch. He screwed the lid back on. First rule of 
fuel bottles: don’t light anything while the bottle is open. 

“Ready?” Lukto held up the lighter. 
The breeze shifted, carrying the lake air towards them. 
Why am I panting so much? 
“Wait!” 
But Lukto had already lit the branch. 
 

♦   ♦   ♦ 
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Tania and Gordon Hill followed the crowd down a long corridor 
into a ratty immigration hall decorated with faded murals of snow-
capped mountains. Calgary. Even from the air, Tania had noticed 
boarded-up houses, the streets cracked and full of weeds. In the 
gleaming downtown, entire office buildings stood abandoned, mon-
uments to what had once been the hub of Canada’s energy industry. 
When breakthroughs in solar power and battery storage had changed 
the energy landscape, strip mining tar from boreal forests had lost its 
cachet.  

The line crept forward. A bored customs official glanced up at 
Tania. “Tap here.” 

Tania tapped her omni to the security scanner. 
“What brings you to Canada?” 
 “Business. I’m with UNBio. My colleague and I are going to 

Innatuk.” 
The guard perked up. “The exploding lake?” 
Tania nodded. “The Canadian government doesn’t have me-

thane monitoring stations. I’m here to see how widespread the me-
thane releases are.” 

“The last few years have been great for shipping,” said the guard. 
“I knew it was too good to be true. Hope you’re not going to do any-
thing drastic.” 

Northern shipping? How silly of me. And here I was worried about 
another fifty million famine deaths in India. “We’re just here to gather 
data,” said Tania. “Believe me, nobody wants to be forced into sul-
furing.” 

 
♦   ♦   ♦ 

 
The flight north to Innatuk started over parched prairies, but those 
soon gave way to millions of acres of beetle-killed pines, crisscrossed 
with roads and seismic lines. The dead trees protruded like slender 
gray tombstones amidst new greens of poplar and spruce. Tania sat at 
the window, responding to CO2-exemption requests using the plane’s 
wireless network. She’d sent out emergency CO2 targets days after 
the Climate Council meeting, and already special interests were 
emerging like maggots from a rotting carcass: surely a ban on fossil 
fuels doesn’t include high-grade Russian coal? Surely Indian cows 
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don’t need methane reduction genes? 

At least they’re talking to me. Soon they’ll realize I don’t have any 
real power and they’ll ignore me completely. 

Gordon, his VR headset on, was checking his permafrost simula-
tion code. “I don’t get it,” he kept repeating. “My models show 
ground frost right through the summer. How could I be so wrong?” 

The biomes changed as they flew north, patches of green at first, 
then intact pine forests, then tundra so dotted with lakes that it was 
hard to say which was dominant. Signs of civilization vanished. An 
empty land, even on this crowded planet. In the bright sunlight it 
looked warm, inviting, more golf course than doomsday machine. 
Yet frozen in the soil was enough methane to raise global tempera-
tures by ten degrees. 

Tania tried to read a journal paper on arctic methane, but soil 
chemistry was far from her specialty. She brought up the insect photo 
Cheng had sent her. A dorsal view. Not helpful. She tapped off a 
quick email on counting prolegs, then shut down her omni and 
stared out of the window.  

“Is there even a road to Innatuk?” she asked. 
Gordon shrugged. “No idea.” 
“We had a winter ice road twenty years ago,” said a pony-tailed 

man across the aisle. “But now it doesn’t stay cold for long enough, 
even with the sulfuring. And the tundra’s too swampy for a year-
round road. The frost cracks asphalt to shit. And polymer roads are 
too expensive.” 

“Are you from Innatuk?” Tania asked. His dark skin black hair 
marked him as a native. 

“All us red-skins look the same, eh, white woman?” 
“Sorry… I…” 
The man laughed. “Just giving you a hard time. I’m from BC. 

Coastal Haida. But the jobs are in Innatuk.” 
“The mines?” 
“In the summer, yes. Lead-zinc. Three months on a rocky island, 

living in a trailer.” 
“And in the winter?” 
“Icebreaker. We’re keeping the Northwest Passages open year 

round now. Gotta take advantage of all this melting, eh? Good for 
the economy! And you? What brings you pole side.” 
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Tania and Gordon exchanged a glance. “We’re with UNBio,” 

said Tania. “I’m hoping to stop the melting. I guess that makes us 
the other team.” 

The man shook his head thoughtfully. “My ancestors hunted 
game in those dead forests we flew over. They drank out of rivers 
that don’t reach the sea anymore.” He scowled, his jaw clenched. 
“My people know the price of progress.” 

 
♦   ♦   ♦ 

 
After a night of sunshine and a “continental breakfast” of half-
thawed muffins, Tania and Gordon wrestled five duffle bags of gear 
to the street. A rusty Canadian Climate Institute van waited in front 
of the building, and a tall, thin man stepped out to greet them. Like 
most of the locals, he wore a toque. 

“Jason Grady,” he said, hoisting one of the duffels into the cargo 
area. “I run the institute. Glad you could come.” 

Tania bit back a dozen undiplomatic replies about the state of 
Canadian methane monitoring. “Thanks for inviting us.” 

The van drove them down to the harbor, following a broad, 
park-like street. The downtown, a cluster of modern low-rises built 
on a rocky outcropping to provide solid footing for the buildings, 
dwindled behind them.  

“How can you be a climatologist when your government denies 
the scientific consensus?” asked Gordon. 

“In my government’s defense, we did compromise on CO2 last 
week,” said Grady. “Prime Minister Thompson’s catching a lot of 
heat for that.” 

“Yet he still wants to hold temperature increases at five degrees,” 
pressed Gordon. “Surely he doesn’t believe that’s sustainable. Look at 
the sea level rise in Amsterdam. Look at your own glaciers and for-
ests.” 

“You’re preaching to the choir,” said Grady. “But, look at what 
we’re up against.” Four enormous icebreakers floated in the harbor, 
sporting prominent Canadian flags on their orange hulls. Short-haul 
cargo ships, piled high with ore, lined up in the bay. Automated 
cranes moved back and forth, loading the ore into railcars, feeding 
the refineries ringing the city. 

They turned into an industrial area near the docks, stopping out-
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side a rusty hangar. A decrepit helicopter with Canadian Climate 
Institute decals waited on the tarmac. Technicians in light green cov-
eralls unloaded the equipment from the van and set to work mount-
ing the new instruments onto the fuselage. 

“What’s your gut?” Grady asked Gordon. “Is it runaway me-
thane?” 

Gordon shrugged. “My models say no. Hopefully today’s meas-
urements will help me figure – hey!” He waved at the technicians. 
“Careful with the gas spectrometer!” 

Once the instruments had been mounted, they climbed into the 
machine. It shuddered to life in a whine of gears, so loud that Tania 
could feel it through her skin despite the noise-canceling headset. 
They roared north, over the harbor onto the choppy sea separating 
the mainland from the string of islands that made up much of north-
ern Canada. Dozens of cargo ships stacked with rectangular shipping 
containers moved between occasional blocks of sea ice. 

Gordon vanished into his instruments. “So far, I’m reading 
normal methane levels. It confirms the satellite measurements.” 

Too soon to celebrate. 
They passed over a small island, a featureless expanse of wind-

blasted rock and scrub, dotted with lakes. The far end had been 
gouged out, the gaping wound of an open-pit mine bleeding fluores-
cent orange heavy metals into the sea. Oh. My. God. How can people 
allow this to happen to their own country? Grady looked away in em-
barrassment. 

Gordon pulled off his goggles. “I’ve got my baseline. Let’s see the 
lake where the fishermen died.” 

Grady spoke a few words to the pilot, and the helicopter swung 
in a wide arc. Soon they were back over the mainland, skimming a 
few hundred meters above the surface. The pilot’s head darted, scan-
ning all directions, the helicopter too old for an autopilot. Gordon 
made them slow down each time they passed a large lake. And each 
time he shook his head. “Nothing.” “Nothing.” “Still nothing.” 

Tania’s shoulders relaxed. 
“The next lake is the one where the fishermen died,” said Grady. 
“Yep, just got it,” said Gordon. “Ten parts per million. Thirty. 

Sixty.” Gordon leaned over to the window, checking out the lake for 
himself. “Wow. You weren’t kidding. There’s a lot of methane escap-
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ing from that water. Can we land?” 

“If we stay upwind,” said Grady. 
The pilot set them on a rise several hundred meters away from 

the lake. The crisp air smelled of vague perfume from the flowers 
that blanketed the ground. Flocks of birds squawked. In a few 
months this vibrant land would be locked in darkness, blasted by 
wind and snow. Tania felt a pang of nostalgia for the small town in 
Alaska where she’d grown up, a fishing village, backed by forest – as 
different from this place as the deserts of Africa. But the air tasted the 
same, and the sun made the same low trek over the horizon. 

Grady led Tania to the lake’s edge, Gordon following behind, 
instruments held high. The bushes near the water were charred and 
black. The water’s surface bubbled like a kettle on a stove. Blurp. 
Bluppurpity. Blurp. Earth’s voice, mumbling in a fevered delirium. It 
sent a chill through Tania that the warm sunlight couldn’t touch. 

If this is widespread, we can’t wait for the shield. We’ll have to sul-
fur early. Get back control. Even if it means millions of deaths. 

Gordon’s face had gone pale. “I assume you have temperature 
probes in the lake?” 

“The water’s four degrees Celsius,” said Grady. 
“And that’s north, right?” Gordon pointed at a dark gray hill 

baking in the sunshine at the far end of the lake. 
Grady nodded. “Yes. Why?” 
“I think we’re OK,” said Gordon. “That hill is catching the sun 

directly. The shale is heating the melt-water, which is running into 
the lake like a warm tap.” 

“So this methane release is localized,” said Grady. 
“Call it an early warning,” said Gordon. “There’s a lot of sum-

mer left. You need to get more monitors in place, in case the situa-
tion deteriorates.” 

Grady nodded. “I’ll talk to the Prime Minister in person if I have 
to, but I’ll get it done.” 

The lake burped in agreement, stirring a school of belly-up fish. 
Tania closed her eyes and sighed with relief. The whole north, from 
Anchorage to Archangel, will be like this soon. But not yet. Not quite yet. 

 “Hurry up, Jie,” she muttered under her breath. “We dodged 
one today, but I’m running out of options down here.” 



 
 
 

Chapter 28 

Jie turned the block in nano-tweezers. ‹Let me get a better look at 
you.› The grayed-out sections popped to life as the electron beam 
scanned the molecular structure. He pinched his fingers to zoom in, 
bobbing his head to the music, eyeballing the almost perfect rows of 
atoms. Only two broken hooks this time. ‹Beautiful! Beautiful! Very 
sexy!› 

‹Why, thank you!› said Sally. 
Jie spun around, nearly falling out of his chair in surprise. ‹Dog 

testicles!› He pulled off the goggles. ‹Don’t sneak up on me!› 
Sally laughed. ‹Sorry. I’ll knock when you’re playing music. Bee-

thoven’s Ninth?› 
‹Yeah. Your opera’s OK, but sometimes there’s too much shout-

ing in Italian. The Ninth is a nice mix.› 
‹Italian’s so romantic though.› 
‹Not when it comes from a 400-pound man in tights,› said Jie. 
‹Cretin!› Sally slung an arm affectionately over his shoulder, 

pecked him on the cheek, and dropped into the spare chair. ‹So, 
what’s got you so excited?› she asked. 

‹Look at this.› Jie switched the view to the familiar billiard ball 
molecular rendering that amateurs preferred. ‹Beautiful isn’t it? And 
most of it’s programmed into the sequencer, so it’s replicable!› 

Sally studied the image for a few moments. ‹I’m not sure what 
I’m looking for,› she admitted. ‹But it’s nice to see you happier.› 

Jie pointed to the tile’s edge. ‹This row is the molecular hooks. 
It’s not perfect, but it is a huge step. I’ve got something to build on. 
It could still be months. But at least I’m moving forward.› 

‹Sounds like a good reason to celebrate,› said Sally. ‹We unloaded 
another mining vehicle from earth this afternoon. There were a few 
surprises in the cargo.› 

 
♦   ♦   ♦ 

 
Sharon was cooking dinner when Jie and Sally arrived at the hive. Jie 
settled into the couch next to Rajit, who was working on a math 
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problem. What a weird hobby. He savored the mouthwatering smells 
from the kitchen. The television on the wall played an earlier broad-
cast from earth. Tania Black, in a panel discussion with the Florida 
governor and a man from Arctic Watch. 

“It’s a question of relative harm,” said Tania. “Another sulfur-
induced monsoon failure could kill 50 million. I can’t justify that. 
Not on hurricane danger alone. There would have to be a greater 
risk, like an escalation in Arctic methane releases. Or better manage-
ment of sulfuring’s impact, like a food aid program for the monsoon 
belt. I have to go where the evidence leads me.” 

“That’s the problem with you scientists,” sneered the governor, 
pounding the table to show his outrage. “Five years ago you were all 
pushing sulfuring. Now you’ve changed your minds. Pick a course 
and stick to it.” 

“Sticking blindly to a course is irresponsible,” said Tania, her 
voice rising in irritation. “You plow into every new obstacle. Science 
is distinguished by its ability to self-correct. We back actions with 
empirical data. With numbers.” 

“Well, I don’t care about your fancy em-pie-rical numbers,” the 
governor shot back. “Hurricanes put American lives at risk. And in 
my book, American lives are more important than numbers!” He 
glared at Tania, defying her to find a hole in his logic. Tania ap-
peared dumbfounded. 

Jie waved down the volume. “How can Americans elect these 
people?” he asked Sally and Rajit. “In China, they not get past pre-
natal screening.” 

Sally choked on her water. “Not so loud,” she said. “Sharon’s an 
American. That’s one of her leaders.” 

“I heard that,” Sharon yelled over a clang of dishes. “Believe me, 
that idiot’s not my leader.” 

Rajit groaned and put on his headphones. 
Moments later Sharon emerged from the kitchen, and everyone 

forgot about the broadcast. She’d made steaks, with corn and pota-
toes. Under her arm she held a large bottle. 

“Mandatory stress-relief,” she announced. “Jie’s making progress. 
Tania Black’s a voice of common sense on earth. And Sally, Rajit, 
and I are doing the work of 3.5 astronauts.” 

She handed the champagne bottle to Jie. “Good job, rookie!” 
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Jie wasn’t much of a drinker, and he’d never opened champagne 

before. He felt as if he’d just been handed a grenade with the pin 
pulled out. As he started to unwind the mesh, Sharon stepped back, 
motioning Sally and Rajit to do the same. 

“Champagne bottles don't like lunar gravity,” she warned. 
“Earth says they’ve fixed the problem. But when we did this in ’29, 
the bottle exploded.” She pointed to a spot just below her ear. “You 
can still see my scar.” 

“Uhhh….” Jie held the bottle at arm’s length, pointing it away 
from himself, turning his head in the other direction. Then he no-
ticed the twinkle in Sharon’s eye. 

“What the…?” Jie sputtered. “This is plastic bottle. And there a 
screw top under the wire. You messing with me!” 

Even Rajit laughed. “It's white wine,” said Sharon. “Real cham-
pagne would make too much of a mess, so Earthcon decorated the 
bottle.” 

Sharon poured four glasses, and placed a fifth, empty glass in 
front of the extra stool. “To Isabel. May we honor her sacrifice.” 

“To Isabel.” 
Jie’s thoughts turned outside, beyond the airlock. In the three 

months since the funeral his world had shrunken to two small 
domes, the rest of the universe fading to a dull gray memory. Maybe I 
should go outside again. Watch the next supply drop. 

He cut off a piece of the steak. Wow. The greenhouse produced 
many things, but top sirloin was not one of them. Conversation re-
sumed. The food vanished. Rajit gathered the dishes. 

“Now?” asked Sally. 
Sharon nodded, and Sally bounded to her bedroom, emerging a 

moment later with a roll of fabric almost her height. “Tada!” she 
beamed. 

“What is it?” asked Jie. 
“Something to make your lab a little more homey,” said Sally. 
Sharon took the other end, and together she and Sally unrolled 

the banner. ‹Jié, jì xù nŭ lì ā› – “Work with success, Jie.” Cheng and 
his schoolmates had decorated the entire length of it with caligraphic 
Chinese characters and pictures of wildlife. ‹Dust buster.› ‹Thank you 
for making a future for us.› 

The segmented insect must be Cheng’s. Instead of drawing it like 
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most kids would have, he’d laid it out like a biologist, paying special 
attention to where the legs tied into the body. 

 
♦   ♦   ♦ 

 
Eventually the celebration burned out and Jie staggered back to his 
cabin. I’m going to pay for this in the morning. The wine wouldn’t 
have been bad by itself, but he seldom smoked marijuana. No hang-
over, Sharon had assured him. Hard to believe, the way the walls are 
moving. He fell on his bed. Closed his eyes. Patterns of color danced 
in the darkness, chaotic shapes that resolved into kaleidoscopic rings 
of Nanoglass. His mind drifted in a pleasant haze. I’ve been working 
too hard. 

The room blurred into fragments of sleep. 
A beach. 
Thailand? 
Cheng splashed in the water. Older now, a teenager swimming 

with efficient, practiced strokes. Have I been away that long? Has 
Cheng grown up? A wave crashed onto the sand in a foaming white 
roll, splashing water on Jie’s face. He wiped it away. 

‹Nice child you have there,› said Count Dargool. He wore Ha-
waiian shorts; suntan lotion caked his pasty skin. He raised the 
gleaming cup and sipped. 

‹How did you get that?› demanded Jie. ‹We won it when we stole 
your horses.› 

‹Power seeks power,› Dargool taunted. ‹See. It never runs out of 
champagne. I’m going to use it to open a bar.› 

‹No.› Jie felt a sudden burst of courage. ‹You’re not. The cup be-
longs to the council of elders.› 

Dargool stiffened, and his left eye twitched. Who invited him? 
Cheng and I are supposed to look for insects later. A drop of rain fin-
ished its two-kilometer plunge out of the gray sky and smacked Jie’s 
forehead. Jie’s horse shifted underneath him, as if sensing magical 
energies gathering. When did I climb on a horse? Wasn’t I on the beach? 

Dargool hissed, and his hands moved, as if preparing a spell. No 
time to think! Jie whipped his shield around, but it was made of 
Nanoglass and exploded into shards. Dargool flung the contents of 
his cup, spraying water all over Jie. Jie rolled over, wiping at the wa-
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ter. Where is all the water coming from? Where am I? 

Drip. 
Drip. 
Wǒ cào! ‹Lights!› 
Jie leapt out of bed, slipped in a puddle, and crashed into his 

desk. He scrambled onto his feet, ignoring the pain from his 
wrenched shoulder. 

“Earthcon! Shuǐ! Big shuǐ come from ceiling!” he shouted. He 
tore open the doorway, stumbling into the hive. ‹Sally! Sharon! Rajit!› 
He pounded on the walls. ‹Emergency! Get up!› 

Sharon, still pulling on a shirt, was out of her room before Jie 
even reached her door. “Jie, what’s going on?” 

“Big leak.” The ceiling glistened with moisture. Rajit and Sally 
bounded out of their cabins. They looked at where he was pointing 
with undisguised alarm. 

Breathe. Breathe. Maybe this situation isn’t as bad as it looks. At 
least the alcohol and drugs had worn off. 

“Earthcon, status please?” Sharon could have been asking for a 
weather forecast. 

“I’m working on it,” answered a panicky voice. “It’s night shift. 
I’m the only one on right now.” 

“Rajit, cargo dome,” ordered Sharon. “Turn off the output 
valves on the water tank and the water recycler. Keep the input valves 
open. We want to let water into the tanks but not out. Clear?” 

Rajit stared, nodding, too stunned to act. 
“Do it!” barked Sharon. “Run! Run!” She clapped her hands and 

stepped towards him, as if chasing a cat from salmon. Rajit fled 
down the connecting tunnel. A rivulet of water released its grip on 
the ceiling and started spattering onto the floor. 

“Sally,” said Sharon, her voice calm and efficient again. “The 
bathroom. I’ll take the kitchen. Turn on the showers and taps. Flush 
the toilet. That’ll pull water out of the supply pipes and back into 
storage. Keep doing it until everything goes dry.” 

Sally and Sharon vanished, leaving Jie alone in the hive. Should I 
get into my spacesuit? No, that doesn’t make sense. If it was a vacuum 
breach, we’d be dead already. Before he had much chance to think 
about it, Sharon and Sally returned. 

“This is Earthcon. Engineering will be here in twenty minutes. 
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In the meantime, they want you to turn off the output valves on the 
water tank and water recycler. Then open the taps and flush the toi-
lets to reduce the water pressure.” 

 “We’ve already done that. Please try and keep up,” Sharon 
snapped. “Sally, take Jie to the greenhouse. Figure out what hap-
pened. I’ll join you as soon as I get the computers someplace dry.” 

“Got it,” said Jie. He flew up the ladder behind Sally, nearly col-
liding with the bottom of her feet. 

As they reached the vestibule, the lights faded out. 



 
 
 

Chapter 29 

eBroadcast: Youth Call for Action 

       Why is it the young who should pay for past environmental 

sins? The biosphere preserves are all that’s left of the world our 

parents raped. Our planet is being cooked in the CO2 our parents 

burned. If we lack the money to fix things, then we should take it 

from the old. Roll back their retirement benefits. Claw back their 

savings. Sell their houses. We’re the victims of an intergenerational 

crime.  The guilty should pay.  Not the planet. – Mobius 471 

 
♦   ♦   ♦ 

 
“Ahem.” Tania waited at the simulations office door for Gordon to 
notice her. “Ahem!” 

“Tania! How was the press tour?” 
“If I ever go on a talk show with a politician again, please, just 

kill me.” 
Gordon laughed. “Did you really call the Florida governor an ig-

norant ass-wipe?” 
“I might have,” said Tania. “After the camera was off. He thinks 

it’s my job to protect Florida from the weather. When I said that 50 
million people would die in India if we sulfured, he questioned my 
patriotism. And when I suggested updating evacuation plans to re-
duce potential storm casualties, he accused me of being a big-
government socialist. What is it with these people? Do they get 
transported between government offices in shrink wrap so that they 
don’t have to dirty themselves with reality?” 

“That’s what we get for being the new climate gurus,” said Gor-
don. “Criticism is the price of power.” 

“Power?” scoffed Tania. “We’re mall cops. Please cut your CO2 
emissions, or we’ll have to ask you again, more nicely.” She shook 
her head. “What’s your bad news?” 

Gordon flicked his fingers on the control pad and brought up his 
familiar map of the Atlantic Ocean. 
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“Oh, please, not more hurricanes,” groaned Tania. 
“This is yesterday’s simulation run,” said Gordon. “I added the 

new data we’re collecting in Canada. Both models now agree.” He 
tapped a key to bring up the wind-flow lines. Where the jet-stream 
had previously wobbled over the southern states, it now pulled north, 
crossing New York. 

 “Shit,” said Tania. “Is that as bad as it looks?” 
“We now have a 96% chance of a category six,” said Gordon. “A 

Poisson distribution with a lambda of four, if you’d care to place a 
wager.” 

“I’ll pass,” said Tania. “I’ve studied statistics. How long do we 
have?” 

“It’s the height of the summer. Any storm could be the one.” 
“Do we have time to prepare a statement before the media go in-

to hysterics?” asked Tania. Even as she spoke, her omni buzzed. A 
TV station. It buzzed again. “Never mind.” 

“We could reconsider sulfuring,” said Gordon. “The Arctic isn’t 
in full meltdown, but by next summer it will be. If the shield isn’t 
ready by then, we’ll have to sulfur anyway, to stop runaway methane. 
There’s an argument to be made for getting it over with now.” 

“A strong argument?” asked Tania. 
“Depends how much faith you’ve got in Tian Jie,” said Gordon. 

“It’s a judgment call.” 
“I’ve talked to Jie twice,” said Tania, “and I exchange insect 

emails with his son. I barely know him. And even if I did, it’s not a 
personality contest. We’re gambling on the shield because it’s our 
only hope for a good outcome. We need to give it a chance.” 

Gordon shrugged. “I agree with you. Besides, even if a storm 
makes landfall, it could miss major population centers.” 

“OK,” said Tania. “I’ll issue a statement. Explain, once again, 
why we aren’t murdering Asians to save condos in Florida. Maybe 
the army can mobilize in case a rapid evacuation is needed.” 

“And I’ll hand off my data to the National Weather Office,” said 
Gordon. “We’re busy enough without being dragged into hurricane 
advisories.” 

Tania looked past Gordon’s window at the heat-hazed moun-
tains: 106 degrees in the shade. “I’m definitely starting to miss the 
winter.” 
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♦   ♦   ♦ 

 
Tania retreated to her office, drafted a detailed statement on hur-

ricanes and sulfuring, then fielded an endless series of calls from the 
bigger news stations. 

“Our recommendation against sulfuring is unrelated to Pax 
Gaia,” Tania explained for the third time. “Pax Gaia is a long-term 
plan for using the shield to protect the environment and raise the 
human development index. It’s not even complete yet. We’re still 
working on it… Yes, Pax Gaia will include provisions to prevent 
large storms… No. I don’t have any inside information on when the 
shield will be finished.” 

She hung up. “New rule. Apply to all news agency hurricane 
queries. Send standard hurricane press release. Run.” 

Her inbox slimmed to 200 messages. She resisted the urge to 
cherry-pick, and read the 30 oldest. With the 40 that arrived, that 
left 210. I’ve got to hire a press secretary before my mailbox undergoes 
gravitational collapse. Another beep. A text message from Ruth. This 
one she took off the top of the queue. 

“Tania. I don’t care how busy you are –  you’re going to have coffee 
with me. I’ve been drumming up Pax Gaia support among the enviros.  
Heard crazy stuff about hurricanes on the news. Have the guys on the 
moon made a breakthrough yet? Call me.  – Ruth” 

“I give up,” said Tania. “Put me through to Tian Jie.” She’d 
been trying not to bug the poor guy, but it had been weeks since his 
initial breakthrough. Maybe he can give me some confidence. And hear-
ing about Cheng’s insects might cheer him. 

Ring. Ring. Ring. Ring. Ring. That’s odd. 
‹Wei?› An anxious-looking Chinese man in a blue space-agency 

uniform looked out at her. 
“Qǐng bāng wǒ zhǎo tián jié jiē diàn huà,” Tania tried. 
“Sorry,” said the man. “Is not possible to call right now.” 
“Why not? Is everything all right?” 
The man hung up. 
Nobody answered when Tania called back.  



 
 
 

Chapter 30 

Absolute darkness. Panicked breaths. A fan whispered to a halt above 
Jie’s head. Then the backup lights blinked on, ghostly strips of Lu-
minex. Sally’s eyes were twin ping-pong balls. 

“Sharon? Want us back in the hive?” Jie called out. 
Silence. 
“Earthcon?” 
Silence. 
‹Electrical’s down,› said Sally. She giggled nervously. ‹Sorry. 

That’s obvious.› 
‹I thought we had redundant power.› 
‹We do,› said Sally. 
The vacuum and a two-meter rubble blanket should keep us insulat-

ed. The greenhouse provides oxygen. Water? Food? Three weeks? 
‹Come on,› said Sally, grabbing a hat and sunglasses. 
‹What if it isn’t safe?› 
‹Then we die first,› said Sally. 
She pushed the door, flooding the vestibule with concentrated 

sunlight. An ankle-deep lake floating with leaves and organic debris 
covered the floor. Dog testicles. All the base-control electronics are below 
us, in the hive. 

‹Try to find the drain,› ordered Sally. She waded in, the water 
sloshing around her feet like jelly in the low gravity, and vanished 
amongst the rows of trellised plants. Jie waded into the room’s center 
and felt around in the murk. His fingernails scraped something slimy 
and pulled out a handful of wet vegetation. A whirlpool formed in 
the dirty liquid. ‹Got it!› 

Sally emerged from a different row. ‹And I found the problem. 
Cracked hose. The water was already off.› She grabbed the lone mop 
from the supply rack. ‹You’ll have to use your shirt, Jie.› She winked. 

‹I’ll flip you for the mop then!› 
Sally shook her head, smiling, and started mopping. Jie stripped 

off his shirt. He got onto his knees and sponged puddles towards the 
drain, while Sally worked from the other direction. ‹Water must have 
leaked into the electrical system. Hopefully it’s just a tripped breaker. 
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Maybe the rest of the base still has power.› 

Soon the last of the water disappeared into the floor with a rude 
sucking sound. 

‹My uncle always warned me that water on the roof ends up in 
the living room,› said Jie. He wrung a slow motion rain of silvery 
droplets out of his shirt. ‹He’s going to laugh when he hears about 
this. Assuming we don’t die.› 

 
♦   ♦   ♦ 

 
Sharon and Rajit arrived a few minutes later, grim-faced. Sharon car-
ried two thick paper books. Rajit, his curly hair matted, juggled an 
armful of map tubes. He swept the plastic transplant trays off the 
work-bench and unrolled a base blueprint, pinning down the corners 
with gardening tools. 

“Here’s the situation,” said Sharon. “Our main computer is 
soaked, but I got the backup into the cargo dome. It’s damp, but it 
should survive. Assuming we restore power. Rajit?” 

 “Water shorted the circuit box,” said Rajit. “I replaced the 
breakers, but our outside supply is dead for some reason.” 

“How does upstream electrical system work?” asked Jie. 
Rajit traced a line to the edge of the blueprint. “Sharon, do we 

have the solar array schematic?” 
Sharon searched through the remaining map tubes. “No. Sorry. 

And without power, we can’t ask Earthcon.” 
“Could we raise Earthcon on the suit radios?” asked Sally. “The 

earth antenna is on the summit. It could be upstream of the prob-
lem.” 

Sharon looked up at Sally. “Great idea!” 
They descended into the hive. The emergency lights cast long, 

red-tinted shadows, restoring the industrial facility ambience that 
previous teams had worked so hard to soften. The banner Cheng’s 
classmates had sent lay in a soggy pile, the letters smeared by mois-
ture. 

 The four of them filed to the airlock. Sharon powered up her 
suit radio. “Earthcon, are you there?” 

One … two … three … 
A drop of water detached from the ceiling and drifted to the 

ground. It landed with a musical tinkle. 
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Four … five … six … 
“We’re under too much insulation,” said Rajit. “We’ll have to go 

outside.” 
“How we do that?” Jie asked, trying to keep the panic out of his 

voice. “There no power for airlock. And we can’t force door open 
against air pressure. Isabel already try…” 

Fear clawed at him. I’m trapped in the habitat. Without power. 
No! Not like this! Not with so many people counting on us. Not without 
saying goodbye to Cheng. 

“Let’s go back to the greenhouse,” said Sharon. Her shirt clung 
to her chest, dampened by a mixture of sweat and moisture from the 
walls. Her short gray hair stuck in all directions. Yet she radiated 
calm authority. Jie was only too happy to follow her up the ladder. 

They gathered around the schematics. Sharon opened her scroll 
to full size and placed it between them. “We have half a million liters 
of air per dome. Each of us breathes ten liters a minute.” She wrote 
down the numbers. “Forty into…” 

“Seventeen days,” said Rajit. 
Sharon looked at her scroll, then at Rajit, as if deciding whether 

to finish the calculation. 
 “Make it fourteen,” said Sally. “The greenhouse solar concentra-

tors have stopped rotating. When we go dark, the plants will off-gas 
CO2.” 

Jie squinted up at the ceiling. The light seemed dimmer already. 
“Two weeks is enough time for rescue mission, right?” 

“Any situation bad enough to knock us offline is too risky for a 
rescue crew,” said Sharon. “We need to fix this ourselves.” 

“Could four of us overpower airlock?” asked Jie. 
“The small door is about 1.5 square meters,” said Sharon. “At 

one kilogram per square centimeter…” 
“Fifteen tons,” said Rajit. 
Jie wiped his forehead with the back of his hand. Wisps of steam 

rose from the greenhouse floor, fogging his sunglasses, condensing on 
the plants. Already their fragile climate was drifting out of equilibri-
um. 

“And there’s no bleed valve?” asked Jie. 
“There’s a bleed valve into the habitat,” said Sharon. “But not on 

the exterior. But I think that’s our best plan. Drill a hole and make 
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our own bleed valve.” She looked around. “Better ideas?” 

 
♦   ♦   ♦ 

 
They chose the cargo dome airlock, since there was more room to 
maneuver the drill. The reinforced carbon proved a worthy adversary 
for the diamond-tipped bit. A battery died. Tā naǐ naǐ dè! How thick 
is this door? Two months ago, Isabel had died trying to get into an 
airlock.  And now they couldn’t get out. Rajit’s arms trembled as he 
leaned into the drill. 

“Got it!” he cried. The drill punched through and the hole start-
ed shrieking like an angry kettle. Rajit wiggled the bit free and 
slapped his hand to the opening. “Yaaarrrggghhhh. It’s got me, it’s 
got me.” He rolled his eyes back into his head, twitching as if his arm 
were being sucked outside. 

Sharon tossed him a plastic plug. “Stuff it,” she said. “Besides, if 
this were movie physics, I’d be younger and wearing less clothes.” 
She turned to Sally. “Sally, keep an eye on the seal. Jie, Rajit, get 
suited.” 

“What? Me?” asked Jie. “I’m the last person you want outside.” 
“You can troubleshoot machinery,” said Sharon. “And the 

nanofab is a potential source of spare parts.” 
Sally smiled sympathetically. “You did great when you helped us 

unload. You’ll be fine.” 
They’re not leaving me much choice. Jie changed into his space 

suit. He crowded into the airlock with Sharon and Rajit, half-sitting 
on a pile of spare parts, helmet bubble jammed against the “Fit for 
Life” logo on Rajit’s suit. Sally pushed the door closed, trapping 
them in blackness until Sharon flicked on her suit lamp. It lit her 
face from underneath, like a jack-o-lantern. 

“Ready?” 
She removed the plug and air started venting out of their impro-

vised valve with a high-pitched squeal. Jie’s suit fabric swelled. The 
sound faded as the air thinned. Sharon tugged the door, working 
against the residual air pressure, forcing Jie flat against the wall to 
make room. With a pop of depressurization, light flooded through 
the gap. 

Sharon stepped outside. Jie followed her into the dust, and 
stood, blinking in the harsh sunlight. Earth hung in its usual spot, 
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nearly full, so bright that it seemed like all the life had been sucked 
out of the moon’s monochrome landscape and rolled up into a ball. 
Life. Teeming in the seas, and the forests, the deserts and the clouds. 
I want to be back there. Away from this terrible place. To swim in the 
ocean. To see wind in Cheng’s hair. I don’t want to die. 

“Earthcon, this is Sharon.” 
One. Two.  Jie held his breath. Three. Four. Five. 
“Sharon, this … Ear … con. We’re tunin … ignal … Hawaiian 

deep … antenna array. It’ll take us … ond to adjust our transmis-
sion. Can you hear us now?” 

“You’re coming in five by five,” said Sharon. “We have a code 
one emergency. We’ve lost our upstream power. Can you advise?” 

While the engineers reviewed the base schematics, Sharon, Jie, 
and Rajit climbed into the rover and drove up the ridge towards the 
summit solar array. Jie stared ahead as they passed the graveyard. Not 
a reminder I need right now. 

At the edge of the solar collectors they set off on foot. Since Jie 
had been out for the funeral, hundreds of new panels had been added 
in preparation for the power-demands of the mass driver. They 
wound between enormous rectangles of suspended solar fabric. The 
30-meter panels hung like square sails from rotating masts no thicker 
than a tent-pole. 

Inhale. Hissss. Exhale. Huussss. Surprisingly, Jie wasn’t as fright-
ened as he’d been the last time. The gravity felt natural now, the 
movements less alien. Sharon stopped at a utility box perched on a 
crossroads of cabling. Two thick black cables ran towards the habi-
tats. Thinner blue ones, too many to count, led to the solar collec-
tors. 

Jie and Rajit slipped off the plastic access panel that protected 
the interior from sunlight. Jie peered inside. Tā naǐ naǐ dè. One of 
the circuits had fused into a block of slagged metal.  Rajit panned his 
wrist camera over the scene for the engineers. 

Jie listened to his heart beat as they waited for an assessment. It 
would sure be nice to have an earth return vehicle right now. 

“That’s the current regulator,” Earthcon reported. “We show 
two spares in the cargo dome. You should be back up in a few 
hours.” 

Jie nearly leapt into the air in celebration. 
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“I remember putting one in the parts pile,” said Sharon. “I’ll 

fetch it, while Jie and Rajit remove the old one.” 
Rajit disconnected the solar array under Earthcon’s watchful tu-

telage. Then Jie cut the interior wires loose and tried to pull out the 
ruined circuit board. He stuck his head and arms inside the cramped 
box to get a good grasp with the pliers, but try as he might he could 
only wiggle the board back and forth. His shoulder ached where he’d 
jammed it scrambling out of bed. 

“Tā naǐ naǐ dè, this is very stuck! Pass me the vice grips, Rajit. I 
don’t want to cut myself on a wire.” 

“Take your time,” cautioned Earthcon. 
Jie clamped the vice grips onto the board’s thickest part. It didn’t 

budge. He pulled again, harder, wiggling the vice grips up and down. 
A hint of movement. Snap! His elbow slammed into metal, firing 
new agony up his arm. 

“Wǒ cào! Bèn dàn,” Jie scrambled back, checking his suit for 
holes. “Chǔn huò. Bái chī.”  He rubbed his elbow and winced in 
pain. His whole body trembled. 

“You all right, Jie?” Sharon’s voice echoed inside his helmet. 
“I’m not sure what all that Chinese means, but it’s making my toes 
curl.” 

“He called himself an idiot,” said Rajit. “Nǐ zěn mè yàng?” 
Jie almost dropped the vice grips. “Nǐ shuō pǔ tōng huà ma?” 
“Shì de,” said Rajit. ‹I study talk Chinese in university.› 
‹Why you never mention it? › 
“Your English is better,” said Rajit. “Now hand me the vice grips 

before you kill yourself.” 
Rajit clamped the vice grips on the board, then knelt down, 

bracing himself with his knees. One of the problems with low gravity 
was the lack of leverage. A screw was as likely to rotate an astronaut 
as the other way around. Rajit wiggled the board, muttering in irrita-
tion. He sat back, one foot on either side of the opening, squatting to 
get more power, circuit clamped between his legs. 

“Rajit. Is that a good idea?” 
“Just … about … got…” 
The board sprung loose, tumbling Rajit backwards, jagged metal 

in hand. “Pop.” An innocuous sound, like a balloon bursting, but to 
Jie it felt as if an icicle had stabbed his chest. Rajit hit the ground in a 
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cloud of dust. He started thrashing, clutching his leg. Escaping air 
sprayed a fountain of sparkling ice crystals into the sunlight. 

“Help me,” Rajit gasped, his voice fading as his lungs emptied. 
“Sharon! Emergency!” Jie shouted. “Breach! Breach!” 
He tore the emergency patch kit off his belt. He thought he 

heard Sharon say “I’m on my way.” 
Rajit clenched his hands around his upper leg in a vain attempt 

to stop the airflow. Jie couldn’t see past the mirrored glass of Rajit’s 
helmet, but the external status light blinked an ominous red. Full 
depressurization. Fluorescent self-repair glue leaked from the edges of 
the gash, but the cut was too wide. Bare skin bulged out of the jag-
ged hole; blood spurted, glimmering rubies in the vacuum. 

‹Jie, this is Earth, can you describe…?› 
Jie snapped off the transmission. No time for distractions. His fin-

gers scrabbled at the patch kit’s latch. It burst open, spilling its con-
tents onto the ground in agonizing slow motion. Wasted moments. 
Jie caught the largest patch in mid-air, fumbling with the pull-tabs. 
Don’t glue it to myself! 

Rajit slumped, dropping to the ground like a corpse. 
Stay calm. Unconsciousness is normal. I’ve got sixty seconds. 
He examined the hole. No point trying to pull the edges of the suit 

fabric together. I’d need three hands for that. They’d skipped a lot of 
lessons, but suit breaches had been drilled into him. Start at the top. 
Patch the hole. Flatten the patch with my glove to make a good connec-
tion with the suit material. A startling amount of blood had escaped 
from Rajit’s leg. Will this even stick? Jie repeated the process with a 
second patch, overlapping the first by a few centimeters. Once more 
should do it. 

He pulled the tabs off the third patch, but as he reached for 
Rajit’s knee, Rajit convulsed. Jie dove on top of him, grabbing the 
injured leg with his free hand. Rajit bucked in the low gravity, forc-
ing Jie to hold the patch at arm’s length, like a flag, so that it 
wouldn’t fold onto itself. How long do I have? Rajit sagged. Quick! Jie 
slapped on the patch. Pressed the emergency air button on the out-
side of Rajit’s helmet. Vapor plumed from the repair. 

‹Son of a turtle. Don’t you dare leak.› Jie pushed with his hand. 
The flow stopped. The suit light returned to green. 

“Rajit? Can you hear me? Your suit fixed. You going to be fine.” 
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No response. Rajit’s head hung at an unnatural angle. 
“Rajit?” 
Breathe. Please breathe. The solar panel sentinels faced the sun, 

catching the rain of photons, undisturbed by the drama unfolding 
below them. 

 
♦   ♦   ♦ 

 
Sharon raced up a few minutes later, her bounding ten-meter strides 
carrying her so fast that she needed three stutter-steps to slow to a 
halt. She bent over Rajit. “He’s breathing,” she panted. “See, his oxy-
gen levels are moving.  Help me get him to the rover.” 

They lifted Rajit together, Sharon at the head, Jie at the feet. 
“Careful,” said Jie. “Patches not sticking well to blood.” Rajit sagged 
like a bag of rice. 

They stepped forward, synchronizing their movements to make 
up for their tenuous connection to the ground. It took several tries 
before they found a comfortable rhythm. “Left, right, left, right.” 
Sharon called it like a drill sergeant. When they reached the rover, 
they placed Rajit on the bench seat. Jie sat next to him, gripping his 
slumped body to make sure it didn’t bounce out. Sharon drove the 
rover like an airplane, soaring over bumps, the ground merely a 
launch point. Jie nearly screamed as they kamikazied towards the 
airlock, but Sharon slammed the brakes and turned the vehicle sharp-
ly, somehow finding enough traction to swerve to a halt. 

They swept the spare parts out of the airlock and lay Rajit on the 
floor. 

“I’ll run the lock,” said Sharon. “You stay outside and finish the 
repairs.” 

“By myself?” No. How can I? Not after what had just happened. 
“You have more engineering experience that I do,” said Sharon. 

“Earthcon will help.” 
I’m glad she can’t see how scared I am. A trillion neurons shouted 

at him to flee. Then the door closed on the only bubble of safety for 
a half million kilometers. The moon stretched away. Empty. Deadly. 
I’m completely alone out here. No backup. No margin for error. 

‹Jie, we’ll walk you through this.› The voice from Earth had 
changed. It was a woman now, with a calm, reassuring voice. ‹Your 
first step is to find the replacement circuit board.› A picture appeared 



206 – The Glass Sky 

 
in his helmet display. 

Focus on the task. Jie searched the gear strewn in the rocky 
ground around the airlock. Please, let it be here. Without power, he 
had no way to call inside for parts. It would be terrible if, after all 
this, he couldn’t find a piece. 

‹It’s at 2:00, Jie.› His helmet display lit the location, and he dug 
the board out of the dust. He stowed the board, sat down at the driv-
er’s seat of the buggy, and stared at the unfamiliar controls. Nobody 
had expected him to drive on the moon, though they’d let him try 
the simulator once. For ten minutes. 

He’d rolled the rover and killed everyone. 
‹The left pedal controls acceleration, right?› 
‹No! The right pedal controls acceleration. The left one brakes. 

Take it slow, Jie.› 
He pivoted his foot, easing the right pedal towards the floor. The 

vehicle crawled forward. I could walk faster than this. He pressed a 
little harder, struggling to sense the pressure through his thick boots. 
The vehicle lurched. He stomped on the brake pedal with his other 
foot, throwing himself into the steering wheel. As soon as he lifted 
his foot off the brake, he leapt forward again. 

‹Use the same foot for both pedals!› yelled Earth. ‹That way you 
won’t accelerate and decelerate at the same time.› 

Wǒ cào! Jie stopped the rover until the adrenaline drained out of 
his bloodstream. It must have been carnage before self-driving cars. He 
tried again, more controlled this time, and started up the hill. The 
rover jounced, jostling his legs and changing the pressure on the ped-
als, weird oscillations that were hard to dampen. The learning curve 
was short, though. By the time he summited, he was starting to get a 
feel for the controls. 

He returned to the power station, his sense of isolation like a 
hunger that increased with distance from the airlock. The damaged 
circuit board lay in a black pool of frozen blood, still clasped in the 
vice grip’s jaws. Jie placed it on top of the power controller so that he 
wouldn’t step on it by accident. 

‹Jie, find the blue-handled cutters. Trim the remaining lead 
wires.› The woman from Earth directed him like a puppet, with a 
constant stream of commands that allowed no time for worry. ‹Point 
the camera slightly left. Attach the red wire to the coupling.› 



   Niko Perren - 207 

 
He had no idea how long he had been out. Minutes? Hours? 
‹That’s the last one, Jie. Congratulations. Turn the power on. It’s 

the red switch on the earthward side of the exterior.› 
Jie’s neck and shoulders ached, and his elbow felt as if it were 

broken. This had better work. He put his hand on the switch and 
pushed, then stood motionless in the pale earthlight. The story 
would be all over the news by now. Are Cheng and Zhenzhen awake, 
hanging on every update? What about Rajit’s family? He had a nephew 
and niece with his sister in Delhi. She was a math teacher. 

He’s dead. I fumbled too long with the patches. There was too much 
blood. 

Jie started back towards the base. 
 

♦   ♦   ♦ 

 
Jie found both airlocks still dark. Not unexpected. They’d be turning 
internal systems on sequentially. Assuming there were no more prob-
lems. Jie sat down to wait, and when he looked up again he saw an 
LED’s green glow. 

“Sharon?” 
Nothing, other than the obvious invitation to go inside. 
“Earth?” 
“We don’t have com yet,” said Earth. “Good luck.” 
Jie squeezed into the chamber and tapped the pressurize button. 

No water. He triggered the cleaning cycle override, and air flooded 
in. What will I find? Rajit alive? Their fragile home damaged beyond 
repair? Beyond survival? Horror movie visions of a dark, ruined inte-
rior filled his head. 

He stepped into sterile brightness. Sally’s suit hung on the wall 
next to four empty hooks. He twisted off his helmet and the world 
jumped into focus. Dust caked him so thickly that it obscured the 
GBOP logo on his sleeve. He peeled off the suit, turning the fabric 
inside out, breathing through his nose. Don’t inhale anything below a 
micron. Too many horror stories. Weird cancers that resist gene therapy. 
Autoimmune diseases. 

Naked, he walked into the hive, like a dying patient heading for 
lab results. Rajit lay on the floor, lips caked with dried blood. Net-
works of capillaries had burst across his face, leaving islands of furi-
ous purple. His eyes were closed. 
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‹Oh, no.› 
‹Jie!› Sally leapt up, nearly knocking over her medical supplies. 

She bounded over, hugged him, then kissed him square on the lips. ‹I 
was trying to wait until earth…› she laughed. ‹But given the circum-
stances…› She kissed him again, for much longer this time. 

Rajit turned his bulging bloodshot eyes towards them. “Appar-
ently I owe you my life,” he coughed. “What a rookie mistake.” He 
coughed again. “I miscalculated my angular momentum.” 



 
 
 

Chapter 31 

Sally emerged with a heaping bowl of porridge. “Three scoops for 
Sharon, three for Rajit, three for Sally, one for Jie.” 

Jie didn’t mind the small portion. For four days the crew had 
stayed inside, inspecting every subsystem in the base while Rajit re-
covered from his injuries. But now Rajit had been declared fit for 
light duty, and he, Sally, and Sharon faced 12 hours on the surface, 
trying to claw back the ever-receding schedule. They’d be sipping 
lunch through a tube. And Jie – he’d dine in the greenhouse, eating 
fresh food off the vines. 

I’m so glad I don’t have to go back out there. 
Jie shifted over to make room for Sally, but she took the extra 

chair on the other side of the table. Penguins waddled on the televi-
sion, light entertainment to kick off the day. Everyone felt enough 
pressure already without more grim news from Earth. Just yesterday, 
Tania Black had been on television, explaining how she was willing 
to risk a severe hurricane season to give the lunar team a chance to 
finish their work. 

The penguins faded. Incoming call. 
“I have no idea,” said Sharon. 
Tetabo Molari’s dark face appeared, and next to him, the wrin-

kled Nishad Singh. The colorful wooden masks of Molari’s Urumchi 
office covered the wall behind them, a stark contrast to the bedrag-
gled fabrics of the hive.  

“Tetabo,” said Sharon. “This is unexpected.” 
“I’ll get right to it,” said Molari. “We’re sending the earth return 

vehicle on the next launch. And a replacement crew on the one after. 
In two weeks, you’re going home.” 

I’m going home? Home! 
“That’s ridiculous.” Sharon’s voice rose an octave. “Rajit’s fine. 

And I thought Jie was irreplaceable. Right, Jie?” 
“I…” While Jie tried to formulate a reply, Molari reached out of 

frame and came back with a donut. Jie glimpsed a forested urban 
park behind him, and blue sky filled the gaps between the surround-
ing office buildings. In two weeks, I could be back there. I could step 
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out of my door with Cheng, and walk into sunshine. “Who … who tak-
ing over for me?” Jie asked. 

Awkward silence as the message bounced to earth and back.  
“We’ve been training one of the backup astronauts on the 

nanofab,” said Molari. “He’s not as skilled as you, Jie, but he’s got 
talent.” 

“You train somebody fresh?” Jie felt panic fluttering in his chest, 
like the first time he’d experienced low gravity. He looked from Mo-
lari to Singh, but the time delay made it impossible to read their 
emotions. “I have fifteen years’ experience. At least send other 
nanoengineer. You wouldn’t send brain surgeon after two month 
training.” 

Stop arguing, Jie. Retire on your royalties. Let somebody else sit in 
the lab, hoping the wall doesn’t develop a hole. You’ve done your part. 

But the other voice, Cheng’s voice, did not agree. If you leave 
now, Dad, you’ll place my future in the hands of an amateur. This is 
about more than just you. 

For a moment the voices battled for supremacy. “Pulling us out 
is a mistake,” said Jie. “I’m very good at what I do. And I’m making 
progress.” 

“It’s not only the nanofab,” said Singh. “We can’t use you out-
side, Jie, and some jobs require four astronauts. With Rajit injured, 
the mass driver construction will fall even further behind schedule.” 

“Of course we’re behind schedule,” snapped Sharon. “The mag-
net mounts weren’t drilled properly.” 

Rajit nodded. “Average variance is 2.5 millimeters. Can’t you get 
them made in China?” Rajit broke into a coughing fit. Jie cringed. 
This isn’t helping. 

“We had to give the Americans something to do,” said Molari. 
“Would you rather they designed the control systems? I’m sorry. 
China and the US run this project. They made the call. I’m just the 
contractor.” 

The screen blanked. Sharon hunched over her oatmeal. The 
morning’s cautious optimism had vanished like air in a vacuum. 

 “It’s ridiculous,” said Sally. “Jie, you’ve had more low gravity 
experience than any trainee. And you saved Rajit’s life. Why can’t 
you go outside?” 

Because it scares the life out of me. A shiver ran down his back. 
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That’s not really a reason, is it? He spat out the words before he had a 
chance to change his mind. “I come out today. Help you get back on 
schedule. A break might clear my head. And I can still do a few lab 
hours in evening.” 

Sharon appraised him, lips pursed. She nodded. “It would help a 
lot.” 

Jie pushed over his bowl of porridge. “Two more scoops, please.”  
 

♦   ♦   ♦ 

 
As Jie was suiting up at the airlock, the ceiling speakers came to life. 
“Jie, this is Earthcon. I’m sorry, but we’ve got orders to keep you in. 
Your research is too important.” 

Jie snapped his glove into place. “If I so important, why you 
sending me home?” 

A long delay. “Sorry, Jie. We can’t risk you getting killed.” 
“And I can’t risk of you sending me back and ruining mission. 

So, how you stop me?” 
“We’ll turn off airlock power,” said Earth. 
“Fine,” said Jie. “But I going out first. So no work gets done to-

day.” Sally squeezed his leg and gave him a thumbs-up. Jie felt a 
warm glow in his chest. Jie twisted on his helmet, and after Sharon 
did a safety check, he stepped into the airlock. The power stayed on. 
He hit the depressurization button. 

‹Jie, my name is Fungli,› said a voice inside his helmet. ‹I’ll be 
your support today. Let me know if you have any questions.› 

‹Thanks, Fungli.› 
Jie felt surprisingly exhilarated to be on the surface again, as if his 

part in the decision to come outside had loosened the moon’s grip on 
him. Where the moon had felt dangerous and uncaring four days 
ago, he could see now that it was also a place of beauty. The sun had 
crept another 40 degrees around the horizon, shuffling light and 
shadow to paint a whole new landscape in a hundred shades of gray. 
A tropical storm on earth was a spiraling ghost against the Atlantic’s 
dark night. Brilliant stars seemed to light the way to the end of the 
universe. 

The other crew joined him, and they climbed into the rover. 
Sharon raced across the landing field, tapping the brakes just as they 
hit its edge. For a moment it looked as if they’d launch into space, 
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but when Jie opened his eyes again, they’d skidded onto a road. It 
had been freshly torn out of the hillside, a descending line fringed 
with fans of dark rubble. In the distance, where the road terminated, 
a mining truck moved in robotic rhythm, highlighted against the 
impenetrable blackness of the valley beyond. 

“We finished the road two weeks ago,” said Sally. “Now we’re 
digging out a platform to hold the material refineries and nanofacto-
ries that’ll supply the mass driver base. Where ‘we’ is mostly the re-
mote drivers on earth.” 

“You’ve done a lot of work,” said Jie. Twelve hours out here will 
go a long way to clearing my head. 

Sharon parked the rover on a flat area ten badminton courts in 
size. A jumble of silver boxes held most of the supplies that had been 
arriving steadily from earth. Sharon hoisted one onto her shoulder, 
and Rajit and Sally followed suit. “Be careful,” she warned. “They’re 
one hundred kilos each. They feel light, but they have more mass 
than you do.” 

A great ramp stretched steeply up the hill as if it had been 
scraped out of the soil with a giant ruler. They plodded up one side, 
following a footpath worn into the dust. Twenty ring magnets had 
been placed so far, coils of wire resembling old-fashioned life preserv-
ers, tied together by ceramic scaffolding for rigidity and alignment. 
Each magnet would fire in sequence to pull the payload through the 
central holes. The structure had an eerie, skeletal beauty, as if some 
mechanical leviathan had died long ago and left its vertebrae 
stretched up the hillside. 

Jie had visions of a load of nanotiles exploding into a rainbow 
cloud as it slammed against the inside edge of a magnet. “How you 
keep payload centered?”  

“Every tenth magnet is for steering,” gasped Rajit. He coughed, 
then pointed at the magnet they were passing. Instead of the normal 
coiled wire donut, this one was made of six independent magnet sec-
tions mounted at 60 degree increments around the central hole. 
“Each section can fire independently. We have to prevent resonant 
oscillations of course, so we use the eigenvalues of the covariance ma-
trix to calculate the velocity ellipsoid.” 

“Umm. OK.” Jie shook his head to loosen the bead of sweat 
wandering towards his eye. Hopefully they’d sit soon so that the 
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suit’s heat-exchangers could dump some of their excess energy into 
the ground. 

“The last 50 meters of the track are entirely steering magnets,” 
continued Rajit. “They widen in diameter, like a musket. We can 
vary the launch vector by seven degrees. Velocity as well, giving two 
degrees of freedom.” He laughed, a raspy sound that decayed into a 
cough. “Obviously, that’s not nearly enough to solve an arbitrary 
celestial mechanics calculation. But if …” 

“Thanks Rajit,” Sharon cut in. “We’ll finish the lesson when 
we’ve got our calculus references handy.” 

“It’s not that hard,” grumbled Rajit. “Jie’s kid could probably do 
it.” 

They dropped their boxes beyond the last magnet, laying out the 
contents on white plastic sheeting. “How are you doing, Jie?” Sharon 
asked. 

“I’m good,” said Jie. “You can stop watching me so carefully. 
Rajit is one who has accidents.” 

Sharon showed Jie how to snap together the paper-thin ceramic 
scaffolding. Rajit and Sally placed the next magnet, pinning its struts 
to the ground with self-tapping screws, then lining it up using the 
hilltop guidance laser. The magnets would apply a staggering 100 Gs 
to accelerate the payloads to the 3-kilometers-per-second lunar escape 
velocity. The slightest misalignment would rip the driver apart. 

Jie took another moment to admire the view. Across the valley 
only the backlit ridges were visible, pencil lines of light separating the 
starry blackness above from the starless one beneath. For a brief mo-
ment he felt the pull that had caused adventurers of old to abandon 
their families and set sail across the seas. What wonders lie down there? 
This whole beautiful terrible world was theirs alone, to explore from 
this tiny foothold. Even here, just a few hundred meters from the 
base, most of the soil had never seen footprints. 

“Beautiful isn’t it,” said Sally, looking up from where she and 
Rajit were working. Music flooded Jie’s helmet. Opera. ‹I’ve switched 
us to a private channel,› she said. ‹We need to talk. I haven’t been fair 
to you.› 

‹You’ve been avoiding me since … we kissed after Rajit’s acci-
dent.› 

‹I like you, Jie. A lot. But this is my career and relationships get 
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messy in such small groups. I have to stay professional, until we get 
home.› 

Jie dug at a patch of undisturbed ground with his toe. Tiny div-
ots pockmarked it, like a hail-damaged car, the result of endless 
bombardment of pollen-sized meteorites. ‹If you’re worried about 
sex, I can live without it,› Jie said. ‹I’ve had a kid – leprous monks get 
more action than new parents. Just don’t feel you have to keep me 
distant.› 

‹In that case, can I watch Cheng’s swim meet with you next 
week? I know how much you want to be there. Popcorn at the hive 
television?› 

Jie groaned. ‹Are you that hard up for entertainment? Watching 
nine-year-olds is overrated – unless they’re yours.› 

‹I like Cheng,› said Sally. ‹Besides, there’s nothing else happen-
ing. The lunar soccer league is cancelled that night. We’re short play-
ers again.› 

 



 
 
 

Chapter 32 

UNBio CO2 Summary – August 7, 2050.  Confidential. 

        As of the July Climate Council Meeting, UNBio has a man-

date to protect the effectiveness of the L1 shield by reducing an-

thropogenic CO2 emissions below absorption levels. To support this 

mandate, UNBio has provided industrial and agricultural targets to 

member nations. <Click here>. So far, compliance with these volun-

tary targets has been disappointing.<Click here>. Last month, at-

mospheric CO2 levels showed an unexpected increase, attributable 

to natural carbon sources destabilized by current warming. <Click 

here>. More aggressive action is necessary to meet our CO2 targets. 

 
♦   ♦   ♦ 

 
Ruth, carrying two tall glasses of iced coffee, threaded her way 
through fashionable University of Colorado students. Beananza was 
the type of coffee shop that the big chains had been trying to emulate 
for a hundred years, with eclectic art on the walls and tattooed hip-
sters behind the counter: the kind of people that you wanted in your 
circle, just to prove how edgy you were. Ruth – in too-tight knee-
pants – fit right in. Tania felt as if she’d stepped 20 years into the 
future and forgotten to update her wardrobe. 

“Catch.” Ruth pushed the cup across a mosaic of colorful tiles. 
“This coffee is superb. And it comes from Saskatchewan instead of a 
cloud forest.” 

“Saskatchewan coffee?” asked Tania. “Really?” 
“Well, it’s not really coffee, if that’s what you mean,” said Ruth. 

“They genetically engineered poplar trees to produce coffee beans. If 
Canada wasn’t so uncool, it would be all the rage already.” 

Tania sniffed, then sipped tentatively. “Mmmmm.” Rich, bitter, 
and sweet all at once, with just a hint of something wintry. Poplar? 
Maybe. She had no idea what poplar tasted like, but if she were to 
imagine a flavor… 

They chatted for a while. Friend stuff. But Ruth was clearly itch-
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ing to say something. “I’ve got news about Ethiopia,” she finally an-
nounced. 

“I thought you’d given up on that,” said Tania. The mysterious 
land-survey papers were the last thing on Tania’s mind. Just one of 
life’s mysteries: like the barista’s love of forehead piercings, or how 
her omni vanished, only to show up in plain sight on the kitchen 
table 30 minutes later. She tried to match Ruth’s obvious enthusi-
asm. “What did you find?” 

“A Cayman Islands company called Terillium Holdings trans-
ferred 150 million dollars through the Ethiopian Central Bank three 
months ago. They’re a hedge fund, so international finance rules re-
quire them to report large transfers. And get this, they listed the rea-
son as land purchases.” 

“That doesn’t mean anything,” said Tania. “Lots of land changes 
hands.” 

“Not in Ethiopia it doesn’t,” said Ruth. “As far as we could find, 
this is the largest Ethiopian land purchase since the reporting rules 
changed ten years ago. And it gets even better. Terillium Holdings 
also bought deserts in Uzbekistan and Peru.” 

 “That doesn’t make any sense,” said Tania. “Why would anyone 
be hoarding desert? Who’s funding Terillium?” 

“We haven’t figured that out yet,” said Ruth. “But I’m sure curi-
ous.” 

Tania snuck a glance at her omni. The National Weather Service 
was still predicting that Hurricane Martha would miss Florida. The 
second narrow escape. There were also a dozen new Pax Gaia emails. 
Free for a little while longer. “Who’s this ‘we’?” Tania asked. “How 
did you learn all this spy stuff?” 

“I have a lover in New York who is a senior partner in an in-
vestment firm. She follows money to see what her competitors are 
buying, and why.” 

“She?” Tania snagged sugar from a kid with enough metal in his 
face to set off a security scanner. “You’ve got a girlfriend?” 

Ruth smiled sheepishly. “I’ve been meaning to tell you.” 
Four months of shared history replayed themselves through a 

new filter. “You’re gay! God, I’m so clueless sometimes!” 
“I should have told you earlier,” said Ruth. “But you threw me 

out on my first visit. And then I thought that maybe you’d think that 
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I was hitting on you, so I didn’t tell you the next time. And the long-
er I waited…” 

“That’s why you never mentioned a partner,” said Tania. “Your 
parents live in Salt Lake City. Your brother works for a bank. You 
had a boyfriend in college for three years. But nothing current.” 

“I told you there was nobody serious,” protested Ruth. “It’s true. 
I have girlfriends in the cities I visit regularly. Meaghan’s one of 
them. It’s fun.” 

“So when we went camping – you were trying to add me to your 
harem!” 

“No, I wasn’t.” 
“You tried to zip our sleeping bags together.” 
Ruth turned as red as her hair. “OK. Maybe. A little. You’ve got 

nice … anyway … it’s also clear you’re not into women. Though I 
could keep you and a future boyfriend company.” 

“You’re hitting on me again!” exclaimed Tania. 
“I’m starting my vow of silence now,” said Ruth. 
Just then a green-haired girl with a metal ring through her cheek 

burst through the front doors. “Steve, Julia,” she yelled, directing her 
attention to friends in the back. “Hurricane Martha changed course. 
It’s going to make landfall after all. In Miami!” 

The girl’s announcement electrified the conversation. Miami? 
How awful! And unlike the lunar accident ten days ago, this disaster 
would have live video. Beananza was one of those rare places that 
hadn’t plastered displays on every surface. Patrons flooded towards 
the exits. 

“Your place or mine?” asked Tania. 
 

♦   ♦   ♦ 

 
Tania had never been to Ruth’s, but it was closer. She lived on the 
top floor of a historic brick house near UC Boulder, shaded by a pair 
of ancient pines and surrounded by a yard filled with native plants. 
They climbed a double flight of rickety wooden steps to a back bal-
cony. 

 “The apartment belongs to Green Army,” said Ruth. “Our core 
team lives on the road, so we share a few permanent homes, with 
lockers for our personal stuff. You wouldn’t believe how many T-
shirts and toothbrushes I own.” 
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She omnied open the door and dashed inside, snatching up 

clothes in a belated attempt to tidy. Age-rippled windows lit a worn 
wood floor that might have been original. The hallway had an old-
fashioned mix of angles and architectural details that had never gone 
out of style, and enough art on the earth-toned walls to look homey. 

“Make yourself comfortable.” Ruth picked more clothing off the 
living room floor, and vanished around the corner. A bra lay on the 
ground below the humongous wall TV. Must be some wild nights 
here. 

“That’s some TV, Ruth.” 
“Not my idea,” Ruth called from the other room. “TV’s a waste 

of time.” She rounded the corner with a bag of carrots and dropped 
next to Tania. “And dangerous. Snack?” 

“Dangerous?” asked Tania, taking a carrot. 
“Advertising is software that gets installed in your brain,” said 

Ruth. “Believe me, I know.” She waved on the set. “News. Rewind 
fifteen minutes. Play without ads.” 

 
♦   ♦   ♦ 

 
Floor to ceiling glass walled the entire penthouse of Jim Barker’s Mi-
ami Bible Tower – his pulpit in the sky – providing a bird’s eye view 
of the menacing wall of cloud beyond the stage. Not that anyone in 
the crowd seemed bothered; they watched with rapt attention as Jim 
Barker strutted in front of a row of illuminated white crosses. 

Peter Jones brushed manicured fingers through his hair. “Do I 
look okay?” 

Tran nodded, a wary eye on the rain-lashed window. “How 
come we always get the shit assignments?” 

“We’ve gotta take chances if we want to make it,” said Peter. 
“It’s this, or a desk.” 

Several parishioners turned to glare. “Shhh…” 
“Yeah, yeah.” Tran lifted the camera cluster to his shoulders and 

dropped his EyeSistant into place. Maybe Peter has a point. The studio 
doesn’t give high-end camera clusters to junior crews. He switched his 
mental focus to the EyeSistant’s thought-bond. Live feed. Left eye. 
The broadcast from New York appeared in the corner of his vision: a 
helicopter view of endless cars, immobile, almost invisible in the del-
uge. 
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“More than three feet of rain has fallen in the last two hours,” 

the voiceover whispered in his ear bud, “washing out bridges and 
trapping tens of thousands on the highway. Government officials are 
urging everyone to stay in the city and get to higher ground. Evacua-
tion is no longer safe. Find a skyscraper and hide in a stairwell until 
the storm is over. Stay away from windows.” 

The glass walls thundered in agreement, causing Tran to take an 
involuntary step away. Jim Barker’s assistant hurried over. “Reverend 
Barker’s going to commercials in thirty. The break’s two minutes. 
You’ll have the middle sixty seconds, like we agreed.” 

“Thank you again,” said Peter. “New York, we’re ready in thir-
ty.” 

Jim Barker finished his sermon as the New York anchor 
stretched her dialog to smooth the transition. “While the National 
Weather Service was surprised by Hurricane Martha’s sudden change 
in direction, there’s one person who claims he saw this coming. We 
take you now to Peter Jones, who is reporting live from the Miami 
Bible Tower.” 

“We’re on,” yelled Barker’s assistant. 
The congregation fell quiet, as they’d rehearsed in the last com-

mercial break. Jim Barker stepped away from the crosses, white 
moustache luminous in the storm-induced gloom, and linked hands 
with his wife and five daughters. He bowed his head in prayer so that 
only the top of his slicked-back hair was visible. 

“This is Peter Jones in Miami,” said Peter in a hushed voice. 
“Jim Barker is no stranger to controversy. He preaches a fundamen-
talist doctrine that argues that the shield is Satan’s attempt to prevent 
the rapture.”  Tran followed Peter with the camera cluster as Peter 
started towards the stage through the rows of worshippers. “He has 
gathered followers at the top of his Miami Bible Tower, to witness 
‘God’s Vengeance.’” 

Jim Barker’s eyes snapped open and he stared directly at Tran’s 
cameras. He stepped out of the line, which closed behind him, his 
family continuing to pray while he spoke. 

“The holy scriptures surely state that we will end in sulfur!” 
Barker roared. “Yet President Juarez has ignored these warnings. She 
has teamed with Tania Black’s satanic forces at UNBio. So I have 
prayed to the Lord to give us a sign. To show us the strength of his 



220 – The Glass Sky 

 
love. And he has obliged us.” His voice darkened, matching the tow-
ering column of black rising out of the ocean behind him. “Today, 
God’s cleansing of America begins! And only the righteous shall be 
spared! Thank you, Lord! Thank you!” 

At the second thank you, Tran cut the feed, and the broadcast 
switched back to New York. “Fantastic!” the producer whispered 
over the private link. “He’s completely mad. God is going to reach 
his fist right through those windows and take him to heaven. Can 
you get us more? I can rotate you back in sixty.” 

Peter grinned. “A double rotation! I told you, Tran!” 
I don’t know about this. They backed through the congregation 

and Tran aimed the cameras at the ground ten stories below. Holy 
fuck. Waves thundered over the seawall, roaring across the street be-
low and pounding the Bible Tower’s lower levels. Cars bobbed in the 
froth like children’s toys. 

“We’re top of the ratings,” said the producer. “Our competitors 
are all cowering in stairwells. Peter, we’ll prompt you through the 
earpiece.” The storm attacked the glass like some malevolent spirit 
gone mad. The congregation joined hands and broke into a joyous 
hymn. 

This is crazy. “We need to go,” Tran said. “Now!” 
“No, not yet!” Peter stepped to the window. He checked his hair. 
Hurry. Hurry. 
“This is Peter Jones, back from Miami. Hurricane Martha is al-

most upon us. Wind gusts have hit 220 miles per hour. Authorities 
are also warning of a,” he pushed his earpiece, straining to hear above 
the shrieking glass, “… is this right? Authorities are warning of a 45-
foot storm surge… 45 feet?” Peter suddenly looked flustered. 

The anchor jumped in. “Peter, can you explain what a storm 
surge is?” 

“Ah, yes. A storm surge is when a hurricane piles water up 
against the coast. It’s a temporary rise in sea level. Anything under 
the surge height is fully submerged. The waves themselves ride the 
top of the surge.” He risked a glance out of the window. “My God. 
It’s begun…” 

Bang! Something crashed into the window, sending Peter scut-
tling back. Bright red streaks smeared the glass, washed away in an 
instant by the pounding rain. The singing faltered. Hurricane glass 
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could withstand a 200 mile per hour wind. But more than wind 
moved in the air now. 

Crash! A web of spidery lines turned the window opaque.  
“Fuck this.” Tran turned, sprinting for the stairwell’s safety, 

fighting through the startled parishioners. “Keep the camera rolling,” 
a voice yelled in his ear. 

Breaking glass. A roar, like an airplane engine. Wind tore at his 
clothing. Screams. Tran ripped off the unwieldy camera cluster, 
abandoning it on the floor, fighting the wind’s grasp to get into the 
stairwell. A woman screamed behind him, the leading edge of the 
panic, eyes wide with disbelief. Tran tried to yank her to safety, but 
the wind tore her out of his grasp. She slammed against a pillar, 
splashing blood and hair against the gilded wood. Arms and legs pin-
wheeling, she vanished in a cloud of bibles and broken crosses. 

“Peter!” Tran screamed. Fragments of safety glass whistled past 
Tran’s neck, shattering against the concrete stairwell, peppering him 
with red gashes. Tran slammed the door and threw himself down the 
stairs. One flight. Two. Three floors down he ran into other huddled 
survivors. 

Together, they cowered in the dark, listening to the storm strip-
ping the building back to a concrete shell. 



 
 
 

Chapter 33 

“Beep. Beep. Beep.” 
Tania’s omni flashed on the nightstand. 5:07 AM. She fumbled 

for it, answering before even looking at the display. A call this early. 
Has to be important. 

“Heellllo?” she yawned. 
A man’s voice. No video. Just the Presidential Seal. “Doctor 

Black. President Juarez needs you at the White House at 15:00 to-
day.” 

Tania waved on the lights, fighting the head-fog. “The White 
House? Is there anything I…” 

“Be at the gate at 14:30. I’m sending details.” The man hung up. 
Well, it’s not like I wasn’t expecting this. I was the voice against sul-

furing after all. The voice that said we should wait. 
She caught the airport bus. There were few passengers at this ear-

ly hour, mostly business travelers with day-bags. All were locked to 
the same news broadcasts on their omnis, as if they were part of some 
extended organism. 

Not a road or bridge had survived within 30 miles of downtown 
Miami. Hollow-eyed survivors waved from the roofs of the concrete 
skeletons that jutted out of the sea of broken office furniture and 
mangled bodies. Others stood, stunned, between the windowless 
concrete floors. Military and news helicopters swarmed like bees 
without a hive, paralyzed by the magnitude of the destruction. It feels 
like the Boston bombing all over again. The same shell-shocked helpless-
ness. 

“I can’t believe we let this happen,” muttered the man next to 
Tania. “President Juarez should be impeached. Same with that UN-
Bio bitch. We could have prevented this.” 

 
♦   ♦   ♦ 

 
The President’s young intern escorted Tania past the solemn marines 
and into the West Wing of the White House. Suited men and wom-
en raced past oil paintings of former presidents, as if they each had a 
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personal crisis to attend to in the carpeted hallways. After a couple of 
turns, the intern stopped at a wooden door mounted in an ornately 
carved frame. 

The Oval Office! 
“President Juarez is expecting you.” 
The door seemed to resist Tania’s push, as if emphasizing the 

moment’s import. Tania had seen the Oval Office on TV many 
times, but always the same view: the President’s desk in front of a 
great curved window. The full room was much larger. Bright Mexi-
can weavings decorated the walls, a nod to Juarez’s Mexican ancestry 
and the voters who had brought her to power. The President sat in a 
leather armchair at a long coffee table framed by two colorful couch-
es. Three unshaven male advisors sat on the couch to her left. Tania 
recognized the Vice-President and the Chief of Staff. The third man 
she’d never seen before. 

“Doctor Black.” President Juarez stood up to shake Tania’s 
hand. Worry-lines creased her face, matching the wrinkles on her 
skirt. If she’d slept in the two days since Martha, it hadn’t been for 
long. 

 The stranger rose too. “Paul Smith, Chief Lobbyist for the Fed-
eration of Multinational Corporations.” His handshake was firm, 
bordering on painful. His gaze lingered, as if his eyes could probe for 
weaknesses. 

The President sighed, closed her eyes for a moment. “I’m sure 
you’ve realized by now that I have no choice but to start sulfuring. 
I’d like you to minimize the political fallout.” 

Fuck. Hardly a promising start. “I’m keen to find a solution,” said 
Tania. “But my simulations show that sulfuring could cause 50 mil-
lion deaths in Asia. Even if there’s another Miami, which I hope to 
God there isn’t, we won’t come close to that amount of harm.” 

“Won’t come close? Is this some sort of contest?” The President 
shook her head. “I continue to be surprised by your naiveté.” She 
gestured at the window, beyond which the muffled sounds of distant 
protest could be heard. “Americans don’t care about Asians. They 
care about Americans.” 

“And the Chinese?” asked Tania. “Are they onside too? Do they 
share your concern about Americans?” 

“China pulled through the last monsoon failure fine,” said Jua-
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rez. “I’ve already talked to President Lui.” 

 The three men on the couch nodded as one. “China can extend 
the fences and anti-personnel robots on their southern borders,” said 
the Vice-President. “No more bleeding-heart generals letting in refu-
gees.” 

“If the G2 goes against the science on this, you’ll destroy the July 
Climate Council agreement,” said Tania. “Our future depends on 
cooperation.” 

“Cooperation?” scoffed Juarez. “How are your CO2 cuts going, 
Doctor? Show me this cooperation. You’ve gotten nowhere.” 

“Because you insisted on non-binding targets,” said Tania. 
“Which aren’t being met,” said the President. “Making it neces-

sary for me to act.” 
Like a hammer blow, it hit Tania. “You … you created an un-

workable plan, so that you could justify acting alone when it failed.” 
 “You’re not as naive as I thought,” smiled Juarez. “But you 

make it sound like I had a choice. Is Congress going to allow Ameri-
cans to suffer when we control the tool that can save them? Will our 
voters? From the moment you handed us control of the climate by 
recommending the Nanoglass shield, this was inevitable.” 

How could we have been so foolish? They don’t need an agreement. 
They can dictate terms. Cut CO2, or we’ll stop the rain. Tania’s jaw 
clenched so hard she felt as if she might snap a tooth. “So what are 
your plans then?” she asked. “What about the ecological future of our 
planet? The biosphere preserves? Will you still push Pax Gaia?” 

“Pax Gaia?” Juarez sneered. “Risk my political future promoting 
your utopian visions? Move billions of people? Change the way we 
treat the poor? It’s a fantasy, Doctor Black. The world lacks the will-
power to make such changes.” 

“And you’re offering what? The US and China as global climate 
dictators? That’s better?” 

“We’ll keep the ice caps from melting. We’ll provide stable rain-
fall. We’ll expand arable land, control famines. We’ll make a new 
climate. A better one.” 

“A better climate?” Each word tore another chunk out of Tania’s 
hopes. “The environmental consequences…” 

“The environmental consequences can be reduced if you help 
us,” snapped Juarez. “That’s why you are here, Doctor Black. To 
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help us keep some level of international cooperation.” 

“You think I’d support this?” 
“You’ve proven yourself flexible in the past,” said Juarez. “I’m 

announcing my intentions at a press conference in thirty minutes. I’d 
like you to make the opening statement. Tell the world that new evi-
dence justifies our decision to resume sulfuring.” 

“New evidence?” asked Tania. “Science isn’t some sandwich top-
ping you can order to suit your whims. All the data is publicly avail-
able.” 

“Don’t be obtuse,” said the Vice-President. “We’ve had publicly 
available climate data for fifty years. Yet for decades, the carbon lob-
by produced research that contradicted it. Just muddy the waters for 
us, so that we can negotiate behind the scenes. Give our allies an ex-
cuse to cooperate. It’s easy. We’ve already written your speech.” 

Tania felt sick. Negotiate behind the scenes? Work with us, or we’ll 
turn your country into a desert, more likely. Her mouth moved, but she 
was unable to speak. 

“If you cooperate, the Chief Biospherist job stays yours,” contin-
ued Juarez. “You’ll be able to bioharvest in an orderly fashion. Min-
imize the damage.” 

“This goes against everything I stand for,” said Tania, shaking 
her head. “This is … monstrous.” 

The President slammed her fist on the table, sending an empty 
coffee cup clattering to the floor. “You’re expendable, Tania.”  

The Vice-President nodded. “Very expendable. Sulfuring is go-
ing to happen, Doctor Black. And we are going to control the cli-
mate. With or without you.” 

“I’m not going to lie so that you can doom millions of people.”  
A vein bulged on the President’s forehead. She nodded to Paul 

Smith, and without another word she stood up. The Chief of Staff 
and Vice-President followed her out a different door, leaving Tania 
alone with the corporate lobbyist. Tania half expected secret service 
agents to step in with pain-givers. There were rumors…  And then 
what? Run? In the White House? 

Paul Smith’s eyes glinted behind a vampire smile as he studied 
Tania across the low table. He picked up his briefcase and squared it 
between them. 

“Ten million dollars,” he said. He flipped open the lid. “Stock 
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certificates. Brazilian and Indian blue chip companies. The last un-
traceable paper currency. It’s a gift, from the corporations that keep 
our economy moving. It’s bad for business to have the world upset at 
the United States.” His face twisted as if he’d smelled something rot-
ten. “Trade disputes are so unprofitable.” 

Ten million dollars? At least they’re not trying to buy me cheaply. 
“I’m giving you the opportunity to reduce harm,” continued 

Smith, his voice silky. “The press conference is set. You’re not chang-
ing anything.” He slid the briefcase across the table. “Take it.” 

“Fuck you!” Tania stood up, white-hot anger blurring her vision. 
She grabbed the handle of the open briefcase and flung it off the ta-
ble, leaving a comet trail of sparkling certificates. “Fuck the Presi-
dent, too. Are you that empty?” 

Smith’s face darkened with menace. “Be very careful what you 
say,” he hissed, coming around towards her. “This didn’t happen. 
And if it did, the President knows nothing about it. Do you under-
stand?” 

Tania raised her arms against a blow that didn’t come. 
“Do you understand?” Smith repeated, stabbing a finger at her. 

“Because if you start spreading unsubstantiated rumors, we’ll lock 
you up. Slandering elected officials is a crime this administration 
takes seriously.” 

Tania turned and walked out of the room. 
“You’re a challenge, Tania,” Smith called after her. “I like that. 

Hopefully they let me keep you.” 
 

♦   ♦   ♦ 

 
Tania emerged from the Oval office into the busy hallway. She took 
a moment to get her bearings. Juarez’s intern trotted down the hall-
way towards her. 

“How did the meeting go?” he asked. “Are you ready for the 
press conference?” 

What? He doesn’t know? Tania’s anger glowed like a reactor core. 
Holy shit! He doesn’t know! “Yes. Press conference. We should hurry. 
The President wants me on early so I have time for questions.” 

“Hmmm, that’s funny,” said the intern. “The schedule has you 
on at 16:00.” 

“She’s the President,” said Tania. 
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The Oval Office door opened behind her and Smith stepped 

out. Shit. “You’ll see Doctor Black to…” 
“Yes, yes, he’s got me,” Tania cut him off. “Let’s go.” 
Smith glowered at her as the intern led her down the hallway. 

Don’t follow. Don’t follow. They turned the corner. Walked past the 
doorway she’d come in through. Tania braced for a shout that didn’t 
come. At the end of the hall they turned right and stopped at a 
doorway marked “Press Room.” 

“Would you like a few minutes to prepare?” asked the intern. 
“The reporters are still getting seated.” 

“I don’t want to cut into the President’s time.” Tania patted 
down her hair, checked the buttons on her shirt. “How do I look?” 

“Fine,” said the intern. “Shock and awe ‘em.” 
“I’m sure I will,” said Tania. Poor guy. Bet this doesn’t help his ca-

reer. 
She stepped onto a stars and stripes carpet in front of a curtained 

wall with a raised relief of the White House in its center. The suited 
man at the podium looked at her in surprise. “Doctor Black? You’re 
early.” 

“The President changed the schedule,” said Tania. 
He looked at her, uncertain. 
“Is the microphone on?” asked Tania. 
The man shrugged, then flicked on a bank of spotlights. Sound 

surged for a moment as a hundred surprised reporters rushed to their 
seats in the long, low room beyond the podium. Am I crazy? What 
am I thinking? Tania stared out at the audience. At the height of her 
anger, she’d intended to tell everything. The bribe attempt. Juarez’s 
manipulations. Tread very carefully. Stick to what’s provable or it’ll be 
much worse for me. She cleared her throat. At least it’ll be a short 
speech. 

“President Juarez invited me here today because she intends to 
resume sulfuring in light of the horrific events in Miami,” said Tania. 
Cameras flashed. “She asked me to provide scientific evidence to 
back up her position. But such evidence does not exist. Despite the 
horror of what happened yesterday, the decision not to sulfur re-
mains correct. Fifty million will starve if we cut the Asian monsoon 
short.” 

The press gallery rustled with excitement. The man who had 
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turned on the lights looked at her in bewilderment. Tania could feel 
the secret service sprinting down the hallway, could sense Juarez 
screaming at the TV monitors playing her comments across the 
White House. Across the world. 

“To make matters worse,” continued Tania, “sulfuring will de-
stroy any hope of international cooperation. If we value this planet, 
this exquisite museum of species and ecosystems…” The door burst 
open behind her. “… then Pax Gaia is our only hope…” Rough 
hands seized her shoulders, hauling her backwards. “We’ve still got a 
chance!” Tania cried out. “We don’t have to lose everything!” 

Ten thousand volts of lightning-strike agony blazed through her 
body. 

Pain. 
Such incredible pain. 
Then darkness… 



 
 
 

Chapter 34 

Despite what it signified, the arrival of the earth return vehicle was 
important enough that Sharon gave everyone an hour off to watch it 
land. Jie followed the crew to the top of the viewing hill, following a 
path so worn that it looked constructed. Past crews had fashioned a 
crude bench on the summit, piling stones and covering them with a 
green fabric that looked as out of place in the monochrome land-
scape as the colored space suits. Jie explored the area, enjoying the 
rare free moment. 

“Hey,” Jie tapped a football-sized rock with his toe. “What caus-
es these patterns?” The dust extended in streaks, and there was even a 
small dune on the “downwind” side, a few centimeters high at the 
most, but clearly visible in the low-angle light. 

“Large impacts,” said Sharon. “They spew ejecta in all directions.  
With no air to slow the particles, they only stop from surface fric-
tion.” She stood on the bench and lifted a basketball-sized rock above 
her head. Sally and Rajit cheered as she drove it into the ground 
ahead of her. It sunk into the dust with an anti-climactic puff. 

“Insufficient V,” said Rajit. “Try dropping it from orbit.” 
“It was worth a try,” said Sharon. “Anyway, most of these craters 

were formed before we crawled out of the seas. The solar system is 
much more peaceful now. Jupiter has sucked up most of the loose 
crap.” 

Jie joined the others on the bench, taking the open spot next to 
Sally. Hurricane Martha’s pinwheel of cloud seemed to change every 
time he looked at earth. Imperceptibly. Like the minute hand on an 
old clock. How can something so beautiful have caused so much destruc-
tion? But Jie’s attention kept returning to the landscape around him. 
Craters. Small ones on top of larger ones, dotting the land like chick-
en pox. The sense of age was overwhelming. Millions of years might 
pass when nothing moved in this land. And then, a huge explosion, 
followed by another million years of stillness. 

Sally, pointed up. “There it is. Our ERV.” 
A tiny white dot moved against the unwavering stars. The sight 

filled Jie with a profound sense of distance. This was the thread con-
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necting him to home. To Cheng. To the millions of people who 
looked at the moon every night and prayed for progress. In a few 
days, we’ll be gone, and a breakthrough will be even further out of reach. 

A shadow appeared on the edge of the landing field moving to-
wards the descending earth return vehicle. A cloud of debris spewed 
up, skidding dust and pebbles across the surface.  The vehicle van-
ished from view, and then the dust dropped like a curtain, leaving 
the new arrival gleaming in the sun. 

 
♦   ♦   ♦ 

 
Jie stepped into the airlock and let the mist spray his suit clean. Rip-
ples ran down his helmet, forming weird fractal patterns in the low 
gravity. Neat shapes, really. I hadn’t noticed them before. Like the dust 
marks on the surface. Patterns. Interference patterns? Dragon’s breath! 

Jie skipped his shower and ran straight to the lab. He plugged in 
the helmet, and activated the particle probes. ‹Release tile.› He spent 
an excruciating hour of delicate work teasing out the details. ‹Release 
an iron. Now two silicons. Increase magnetic field 5%.› It’s obvious. 
As soon as you know it’s there, the pattern is obvious. 

‹Open scripting mode. New program. Start with earth’s nanotile 
synthesis procedures and apply the following to all rules.› 

After three tries the rule code compiled, and by then the engi-
neers on earth had caught on to what Jie was doing and were adding 
their own suggestions. Goggles on. ‹Run script.› Jie’s heart pounded 
as he looked at the first tile. 

Nothing. ‹Come on, you dirty turtle!› 
‹You reversed a sign in step eleven,› piped several voices. 
‹Yes, of course. Run again.› 
A tile appeared in the molecular tweezers. Jie zoomed in. Perfect! 

‹Run again.› Again perfect. So was the third. The fourth and fifth 
were flawed. After checking 20 tiles, Jie put down the goggles and 
glided into the neighboring exercise area. 

Sharon, Sally, and Rajit were on the bikes, hunched down in the 
shoulder straps, watching the hurricane news. The first Chinese 
troops were unloading at a Texas airfield. Chinese troops. In America. 
Not that President Juarez had had much choice. Over 3 million peo-
ple had been in Miami when the storm hit, and the Florida govern-
ment hadn’t even prepared an emergency plan. 
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Sally noticed him standing at the doorway to his lab. “Good 

news?” she asked. “You ran through the hive like you’d discovered 
the meaning of life.” 

“Better! I got 75% tile yield,” Jie announced. “I was at 20% yes-
terday! No way amateur from earth replace me now! I calling Molari. 
We staying to finish job!” 

Sharon stopped biking. On the screen, a white woman in a ru-
ined business suit waved for help from a floating pile of debris. A boy 
around Cheng’s age huddled next to her. “Jie, that’s incredible. And 
just in time too. Tania Black’s taking a hammering for defending the 
shield.” 

Jie grinned. “I not worried,” he said. “I think this storm may 
even be good for Tania. With last year’s famine, only poor people 
starving. Now rich people hurt too. I think President Juarez’s ‘major 
announcement’ today will give more support to Pax Gaia. We all in 
this together now. And Nanoglass shield can save us.” 

 
♦   ♦   ♦ 

 
Dog testicles. Is it that late already? The phone call to Singh had taken 
longer than expected. 

Jie paused, hand back on the call button. The double workload 
since Rajit’s accident had heightened his already growing sense of 
isolation. I haven’t talked to Cheng in days. I should try at least. Maybe 
he’s still up.  

Zhenzhen answered. ‹I’m sorry, Jie, he went to bed about half an 
hour ago. I could wake him…› Her expression showed that that was 
the last thing she wanted to do. 

‹No, it’s OK. How’s he doing?› 
‹He was at the zoo today,› said Zhenzhen. ‹We had a break in the 

dust storms. He went to see the pandas.› 
‹The pandas?› That should be my experience. My treasured memory. 

Yet virtual parenting could only go so far. The spy games had lost 
their luster, even though Rajit had spiced them up with simple ci-
phers. Jie tried to mask his bitterness. ‹That must have been fun.› 

‹I assume so,› said Zhenzhen. ‹I sent him with the sitter. Miami’s 
got me swamped. American digital memorial companies can’t keep 
up, so they’re outsourcing their overflow. It’s tricky, though. Ameri-
cans have very different ideas of what images capture the essence of 
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lost loved ones. And they take endless videos of everything.› 

 
♦   ♦   ♦ 

 
President Juarez’s press conference happened in the middle of the 
night, Beijing time. As often happened with important North Amer-
ican events, the team had agreed to watch it together over breakfast. 
Jie got up early for his usual solitary morning workout, biked for half 
an hour, did some resistance exercises, and then joined Sally in the 
kitchen. She was chopping vegetables for the evening curry while 
waiting for the oatmeal to warm. Jie took a cutting board and started 
slicing. 

‹You know,› he said, pushing over unevenly diced carrots, ‹I 
should cook tomorrow. I always end up on dishes.› 

‹It’s fine.› Sally re-cut three larger pieces, then dropped the car-
rots into the pot. ‹You’re doing important work.› 

Jie sliced a green pepper. It was one of the seedless varieties, 
shaped like a sausage to make it easier to cut. ‹We’re all doing im-
portant work,› said Jie. ‹And when I get home, I want to be a dad for 
a while. I should learn to cook.› 

‹Why not make breakfast tomorrow?› suggested Sally. 
‹But breakfast is just oatmeal,› Jie said. ‹All I’d have to do is boil 

water.› He caught Sally’s reflection in the pot. She was trying not to 
laugh. ‹Is my cooking that bad?› 

‹Spaghetti shouldn’t form into a ball.› 
‹That was an honest mistake,› said Jie. ‹I blame the gravity.› 
Sally laughed. ‹Fine.› Her hands slid over his and she stepped in 

behind him. ‹Pivot the knife on its tip, like this. If you keep hacking 
like that you’ll lose a finger.› She pecked his neck, then hopped away, 
grinning cheekily. 

‹Tease…› 
‹Flirt,› corrected Sally. ‹Wait until I get you to earth.› 
The porridge started spitting, so Jie served out helpings and then 

everyone sat down facing the TV. 
To Jie’s great surprise, Tania Black stepped onto the podium. 
“See!” he crowed. “What I tell you? They announce big Pax Gaia 

plans!” 
Tania seemed nervous though, and her words flooded out, disor-

ganized. Not her normal steady delivery. It happened so fast that by 
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the time the content registered two marines were already dragging 
her off stage. Tania fought like a cat in a shower. “We don’t have to 
lose everything!” she yelled. And then she was hauled out of sight. 

“What the hell just happened?” asked Sharon. “Rewind.” 
Jie’s jaw hung open as the broadcast played again. “I don’t un-

derstand,” he said. “We making progress. Why they not give us 
chance?” 

“Maybe it’s not as bad as it sounded,” said Sharon. 
“Did you see her face?” said Sally. “Like she’d lost a child. She 

thinks Pax Gaia is dead.” 
 “We should at least see what the President says,” suggested Sha-

ron. 
The scene shifted, the same room, but an hour later. President 

Juarez had delayed her speech, no doubt to work in a response to 
Tania. A second podium had been set up, beside which stood a 
three-dimensional image of Lui Xing Tao. Juarez walked out, radiat-
ing concern, shaking hands with the press in the front row as her stiff 
Chinese counterpart watched from Beijing. 

“Sorry for the unexpected opening act,” said the President. 
“Doctor Black feels tremendous guilt over her role in the hurricane 
tragedy. My prayers are with those we lost in Miami. Such cata-
strophic storms will never again be allowed to happen. Never. Again. 
It is time to take bold action in our management of earth’s climate. 

“President Lui and I had hoped that by working with UNBio, 
we’d be able to achieve the global cooperation we all want. But a mil-
lion people are dead in a storm that should have been prevented. Our 
review of the UNBio simulation data shows that sulfuring should 
have started weeks ago, to prevent a dangerous escalation of Arctic 
melting. But UNBio didn’t act. Instead, Doctor Black tried to ap-
pease the monsoon nations. Politics clouded science. It must stop! 

“We’ve tried working with the international community. We’ve 
tried working with UNBio. Now it’s time for action. We must pro-
tect our world, not just from more hurricanes, but from a runaway 
arctic meltdown that would destroy our future. That’s why President 
Lui and I have made the difficult decision to take on the role of cli-
mate guardians.” 

The President rose tall behind the podium, her voice reaching a 
crescendo. “We are at war with the earth. And in war, we need to act 
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with courage. Starting with an immediate resumption of sulfuring. 
To avoid another Miami. To avoid another ice-sheet collapse. To 
avoid runaway methane releases. The first rockets will be launched 
tomorrow.” 

So, it’s just like Tania said. They won’t even give Pax Gaia a 
chance. 

The President turned to her Chinese counterpart. President Lui 
blinked. “Sulfuring is of course a short-term strategy. In the long-
term our two great nations will complete the shield. Hours ago, Tian 
Jie made a breakthrough in his research. We are now one short step 
from completion. In light of their success, we’re extending the lunar 
crew’s rotation to let them finish their work.” 

Everyone looked at Sharon. She shrugged. “I have to admit, I’m 
feeling a bit out of the loop on this,” she said. “Nice work, Jie.” 

Jie nodded numbly. It can’t be as Tania said. It can’t be. He 
turned his attention back to the Chinese President. 

“President Juarez and I have worked out a roadmap detailing 
how the completed shield will be used,” continued Lui. “We’re call-
ing it Tamed Earth. We will create a new, more stable climate in 
three steps. First, we’ll create zones of regular, predictable rainfall to 
ensure food security for all. Second, we’ll cap sea levels and reverse 
polar melting. And third, we’ll make strategic weather interventions 
so that we will never see another Hurricane Martha, anywhere on 
earth.” 

It is as bad as it sounds. Protecting the planet wasn’t even men-
tioned. 

Juarez opened the floor to questions. Reporters shouted over 
each other, hands waving. 

The President pointed to a woman in the front row. “Madam 
President, won’t further CO2 increases render the shield ineffective?” 

President Juarez smiled. “With the new climate we are creating, 
actual cuts in atmospheric CO2 levels will no longer be necessary. 
That said, CO2 stabilization is still in everyone’s best interest. We’ll 
use the shield to motivate nations to cooperate with Tamed Earth.” 

“Motivate?” scoffed Rajit. “Force more like it. Though, given re-
cent history, forcing isn’t a bad idea.” 

“President Juarez, where does Pax Gaia fit?” 
Rajit shut up. They all leaned forward. 
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“Tamed Earth is Pax Gaia 2.0,” said the President. “We borrow 

its best elements. In fact, Doctor Black was here at the White House 
because I invited her to support Tamed Earth’s environmental aspira-
tions. Unfortunately, we discovered irregularities in her data. If Doc-
tor Black’s team had been more forthcoming about the severity of 
Arctic methane releases, we’d be sulfuring already, and a million lives 
would have been saved.” 

“Nǐ bú shì rén!” Jie couldn’t restrain himself. “Lies!” 
“It’s amazing who gets elected when you don’t qualify voters,” 

said Sally. “Stupid Americans.” 
Sharon froze the TV. “Americans?” she said. “Didn’t I see your 

President on stage? If hurricane Martha had hit Shanghai, that press 
conference would be in Beijing.” 

Jie felt like an artist who’d created a beautiful sculpture, only to 
see it used as a bludgeon. “What we making now?” he asked. “A 
weapon?” 

“We’re building a tool to manage the climate,” said Sharon. 
“Same as always.” Her voice sounded hollow, as if the words were 
intended as much to cheer herself as the others. “You and I may not 
agree with the politics, but our work will still save lives.” 

“Save lives?” scoffed Sally. “Protecting their own interests. That’s 
what they’re doing. Any lives they save will be purely accidental.” 

A long silence, as each of them struggled to get a grip on what 
they’d just heard. They were no longer building the shield to preserve 
the blue world far below them. That bubble of life where the same 
sun rolled across the entire planet every day, until all 8 billion people 
had seen dawn. That had been an illusion, a trick of perspective. 
They were building the shield to serve two powerful nations, marked 
by arbitrary lines visible only on a map. 

“We must protest,” said Jie finally. 
“How?” asked Rajit. 
“I don’t know… Strike?” 
Sharon shook her head. “Absolutely not. Protesting is Tania’s 

job. Building the shield is ours.” 
 “So we do nothing?” asked Jie. “Like scientists building nuclear 

bomb. We just doing job. No responsibility.” A tension crept into 
the room, as if the television were leaking the poison from earth. The 
couch felt cramped. 
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“I think Sharon’s right,” said Sally. “The shield will still save 

lives. Let’s focus on our part in this, and give events on earth time to 
unfold. Tania obviously hasn’t given up yet.” 

“Assuming she’s still alive,” said Rajit. 
Sally glowered at him. “Thanks Rajit. That’s not helpful.” 
“Just saying,” said Rajit. “Juarez isn’t somebody I’d mess with.” 
 



 
 
 

Chapter 35 

Where am I? Tania tried to move, but she was wrapped in something, 
arms pinned behind her back. 

“She’s awake again.” 
There’s a bag over my head. That’s why… 
“Aaaaaaarrrggggh…” Agony pierced her, like razor wire being 

pulled through her stomach. Eventually she realized she wasn’t 
screaming anymore. She gasped for breath through the suffocating 
fabric. 

“The President is very angry, Tania.” That voice again. Paul 
Smith, the President’s corporate lobbyist. How long has this nightmare 
been going on? An hour? A day? 

“We…” 
Tania convulsed against the restraints as the pain-giver hit her 

arm. 
“cannot…” 
Her neck this time, like skin being peeled. 
“allow…” 
Her nipples felt like they’d been torn out. 
“you…” 
Her back. 
“to interfere…” 
Darkness. 
 

♦   ♦   ♦ 

 
Tania woke to the smell of vomit. The bag was still over her head, 
and she was lying on a floor, cheek in wetness. Moving? A vehicle? 
Please, don’t let them see I’m awake. Her limbs quivered uncontrolla-
bly. 

“What now?” A sandpaper voice. 
“We kill her,” said Smith. “The usual disposal.” 
This can’t be happening. Millions saw me on TV. I can’t just van-

ish. 
She tried to find her voice. “Pl … ple … pleea…” 
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“Shut the fuck up.” Smith’s voice again. “We asked nicely, 

Tania. You could have cooperated.” 
The vehicle skidded around a corner. Tania struggled against the 

restraints. Wriggled on the floor. The sound of laughter. “How cute! 
She’s trying to escape.” 

More turns. Eventually the vehicle stopped and a door opened. 
Hands grabbed her and hauled her out. Hints of light filtered 
through the cloth over her head, but Tania couldn’t tell if it was day 
or night. 

“Is that the hole?” 
Hands pushed her onto her knees. No! No! 
“I’ll do it.” Tania heard a gun being loaded. She moaned as she 

felt something hard press against the back of her head. 
“You fucked with the wrong people, Tania.” The gun cocked. 
“Five. Four. Three. Two.” 
Don’t scream. Don’t give them that satisfaction. Somehow, in her 

final moments, that was important. 
“ONE!” 
Nooo! 
“Christ,” said the sandpaper voice. “She didn’t even piss herself. 

That’s twice in a row. I’m losing my touch. Next time you do it.” 
The restraints loosened and somebody shoved her onto grass. A 

car door slammed. Tania collapsed, sobbing, and rolled onto her 
side. She pulled the bag off just in time to see bright headlights back-
ing away. 

Where am I? She sat up, scraped dried vomit off her cheek. Oh 
shit! An open grave gaped, not 5 feet away. I’m in a cemetery. Trees 
swayed against the stars, the only witnesses. The cemetery was aban-
doned this late at night, but in the distance the lights of traffic 
moved. Tania spotted her omni in the fresh dirt at the graveside, 
along with her scroll and the pack of gum she’d had in her pocket. 
She crawled over, her limbs shaking from the adrenaline. 

“Buzzz … buzzz…” Somebody was calling. Ruth. The log 
showed she’d called 37 times. 

“He … hello.” 
“Tania. Where did they dump you? The river? The industrial 

park?” 
“A cemetery. On a hill somewhere.” 
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“I know the place. I’ll be there in twenty minutes.” 
“Whe … where are you?” 
“In DC, of course,” said Ruth. “I flew out as soon as I saw your 

stunt on TV. You’ve gotten in way over your head.” 
“Yeah … I…” Tania slumped against an ancient tree. And then 

the sobs came. 
 

♦   ♦   ♦ 

 
One moment Tania was alone, and the next moment Ruth’s arms 
were around her. “Wow, you’re a mess. Mock execution?” 

Tania nodded. 
“Oh, I hate those,” said Ruth. “Nice touch, the grave.” She 

tossed her omni into the hole. 
“Should I dump mine too?” asked Tania. 
“Don’t bother,” said Ruth. “My number is an anonymizer in 

Iceland, which connects to my omni-of-the-week. But this handset is 
compromised now. It’s too deserted here. They’ll easily figure out 
which local number the anonymizer connected to.” Ruth took 
Tania’s hand. “Let’s get you cleaned up.” 

Ruth helped Tania to the highway, but made Tania order the 
car. A few minutes later a two-seater pulled over. “Motel Two,” said 
Ruth. 

The car pulled into a gap in traffic and plunged into the anony-
mous night. 

“Thank you,” said Tania. “I owe you. If I’ve ever been more 
frightened, the memory is repressed.” 

“It’s the least I could do for our new environmental hero,” said 
Ruth. “You have no idea of the stir you caused, do you? They’re al-
most ready to name a god after you in India. They’re polytheists, 
though, so it doesn’t mean as much as if the Christians did it.” She 
stopped. “Am I blabbering?” 

Tania managed a smile. “Yes. But it’s helping. How long was I – 
missing?” 

“Officially, you weren’t,” said Ruth. “The White House set you 
loose yesterday, after a brief detention. I saw the video of you walk-
ing onto the mall.” Ruth wrinkled her nose. “Is that vomit in your 
hair?” 

“Probably,” shuddered Tania. “I don’t remember because I kept 
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passing out from the pain-givers.” Her whole body felt locked in 
spasms. Her throat felt raw from screaming. 

The car zipped across two lanes and pulled into a motel. Tania 
pointed her omni at the booking strip on the welcome sign, and the 
omni assigned them a room. It had two small beds, and smelled of 
cleaners masking something unwholesome. Tania hurried to the 
shower, leaving her stained clothes piled on the cracked tiles. The hot 
water dissolved the last physical traces of her ordeal. Amazing things, 
pain-givers. Not even a bruise. 

“I don’t suppose you brought spare clothes?” she called to Ruth. 
“And miss the chance to see you in a towel all night?” laughed 

Ruth. “Sorry, Tania. Best I could do was put yours in the laundry.” 
Ruth was sprawled on one of the beds, watching the TV. 
“OK, fine. Here you go.” Tania opened up the towel, flashing 

Ruth and smiling tiredly. “For your mental camera. I’m still not hav-
ing sex with you though.” 

“You don’t know what you’re missing,” said Ruth. She sat back 
against the headrest and patted the bed in front of her. “Crashing a 
White House press conference? What were you thinking?” 

“Juarez never intended to support Pax Gaia,” said Tania. “She 
set me up to fail, so that she could claim that she tried to work with 
the rest of the world. Her advisor tried to…” 

She stopped. I can’t tell Ruth about the bribe. She’s put herself at 
enough risk already. 

“Her advisor tried to what?” asked Ruth. 
 “It’s nothing,” said Tania. 
Ruth patted the bed again. “Shoulder rub? No accidental brushes 

against your boobs. I promise.” 
Tania sighed and leaned forward, letting Ruth’s fingers work in-

to her seized muscles. Pax Gaia. The biosphere preserves. Everything. 
Dead. How can I possibly be effective after this? Has Tengri fired me yet? 
Will Juarez maneuver some poodle into my place at UNBio? 

“You’re not relaxing,” said Ruth. 
“I messed up,” said Tania. “I lost my cool.” 
Ruth probed Tania’s shoulder blade. “You still don’t understand 

how big this is. You tore up the script, Tania. Check your omni.” 
“I really don’t feel like it.” 
“Just check,” said Ruth. 
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Tania pulled her omni off the bed-stand. She lay next to Ruth 

and thumbed in. 
1200 messages? 
Normally she got a hundred a day; aggressive software handled 

the rest, right down to scheduling meetings. She opened the first one. 
A poverty relief agency in Ghana? “Dear Doctor Black…” Tania 
skimmed through the words. “We support Pax Gaia … offer assis-
tance…” She flicked to the next one. Friends of the Amazon. “Thank 
you for your brave words…” The next was a request for an interview 
with a British television station. 

“New mailbox. Filter on support offers. Apply.” Her inbox 
dropped by 750 messages. 

“New mailbox. Filter on interview requests. Apply.” Another 
250 gone. 

All the speeches she’d given. All the carefully crafted explana-
tions, didn’t hold a candle to a 20-second outburst at the White 
House. She felt tears pressing at the corner of her eyes, raw emotion, 
beyond grief or joy. 

Ruth’s fingers worked her neck. Stripping away her defenses. 
“What happened at the White House? Don’t worry about protecting 
me.” 

“One of the President’s handlers tried to bribe me.” The words 
spilled out before Tania could stop them. “Paul Smith.” 

“The corporate lobbyist asshole?” asked Ruth. “Why is he in-
volved?” 

“Sanctions are bad for business.” 
“Maybe so,” said Ruth. Her hands stopped. “But that’s too 

broad. Tania, if you were going to profit from Tamed Earth, how 
would you do it?” 

“I don’t know. Sell shield time?” 
“Doesn’t work,” said Ruth. “The shield belongs to the taxpayers. 

It’s got to be more subtle.” 
“I don’t know then,” said Tania. “I was being mock executed 

during the announcement. I may have missed some of the details.” 
“Promise you won’t throw anything when I show you the vid-

eo,” said Ruth. 
“Not if you keep rubbing my back,” said Tania. Ruth has incred-

ibly good hands. 



242 – The Glass Sky 

 
Ruth waved on the TV. She spared Tania the full brutality of the 

Tamed Earth onslaught by playing a summary on a pro-
environmental station. The commentators touched the main points: 
feed the earth through regular rainfall, intervene in the climate to 
prevent disasters, stop the sea rising, save the ice-sheets. Climate 2.0. 
An earth built for people. 

It hit Tania like a cold shower. “I’ve got it,” she gasped. “There’s 
limited moisture in the atmosphere. So not everyone gets predictable 
rainfall.” 

“Ethiopia!” said Ruth. “Uzbekistan. Peru. Tamed Earth is a land 
deal. Juarez is buying arid land so she can turn it into farmland with 
the shield.” 

“It’s good soil, too,” said Tania. “It hasn’t been degraded by pre-
vious farming.” 

Ruth clapped a hand over her mouth. “Shit. Meaghan.” She 
jumped off the bed and rummaged in her purse, pulling out a new 
omni. She dialed. “Answer… Answer…” 

“What’s going on Ruth?” 
Ruth paced the floor. “Meaghan’s still poking at those Ethiopia 

papers. But if this goes to the President…” 
Ruth’s face lit up with relief. “Meaghan! Thank goodness.” She 

sat down on the edge of the bed. “Remember that research we talked 
about. It’s too hot… What? You didn’t…  Slow down…”  Ruth’s 
voice grew strained. “Please tell me you were careful… Yes, I can be 
there tomorrow.” 

“Is everything OK?” asked Tania. 
Ruth walked to the window and peeked out between the cur-

tains. “Meaghan found something. She’s terrified. Won’t talk on the 
phone. I’m meeting her in New York early tomorrow evening.” 

 
♦   ♦   ♦ 

 
The message arrived just as Tania was drifting to sleep. A distinctive 
beep, reserved for the most confidential communications. Instinc-
tively, she tapped her omni. 

 

Confidentiality ID: 243F6A8885A308D313198A2E03707344 

Dear Biospherist Black: 

Effective the end of August, the South African government will 
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no longer recognize the Knysna region’s biosphere preserve desig-

nation. We understand, however, that UNBio will wish to avoid fur-

ther defections. For this reason, we suggest that you add Knysna to 

the list of candidates for bioharvest. To help maintain appearances, 

we expect to receive the full bioharvest fees allocated to preserves 

that have been closed for ecological reasons. 

Yours truly, 

President Mbani 

 
Heart sinking, Tania logged into her work network. I’ve still got 

access. Tengri hasn’t fired me yet. “Show Knysna Audit Data.” Num-
bers filled the screen. Missing wildlife corridors. Farm encroachment. 
Lousy audits. Yet Knysna had a wide range of endemic species, and a 
strong central core. Hardly a candidate for a bioharvest. The pictures 
showed moss-covered old-growth forest, lush with ferns. 

Valuable timber. Good farmland, with the trees removed. No 
wonder Mbani is so keen to develop it. 

Tania read the email a second time. “You asshole! You opportun-
istic asshole.” And if he’s figured it out, others will too. If I let South 
Africa log Knysna, it’ll be like pulling a stone from the dam. 

“What’s going on?” mumbled Ruth. 
“The South Africans have figured out that Tamed Earth is the 

end of the biosphere preserves,” said Tania. “They want to cut down 
their trees before everyone else does.” She looked at the message ta-
gline. New York. “I guess I’m coming with you tomorrow.” 



 
 
 

Chapter 36 

Tania and Ruth caught the morning bullet, 80 minutes from DC to 
Grand Central Station. The ride was so smooth that it felt as if the 
world was flashing by while they stood still. Tania spent most of the 
trip trying to find the South African President. Mbani was in New 
York for trade negotiations; that much was clear. But his office was 
less than helpful. And Khan Tengri wasn’t answering Tania’s calls. 

Why am I even bothering? It’s not like I’m long for this job. Finally 
she got a terse sentence from Tengri’s assistant. “Mbani takes his 
lunch in the delegates’ lounge.” 

At Grand Central, Tania and Ruth parted ways. “See you this af-
ternoon, Ruth.” 

The long-distance trains arrived far below street level, but a car 
lineup at the platform’s end provided instant access to the city’s vehi-
cle grid. Tania hopped in with a dapper Asian man and the car 
plunged into a tunnel. They twisted and turned in the darkness. Rid-
ing the coaster, New Yorkers called it. Other vehicles flashed inches 
away, lit like jack-o-lanterns. Twice they traversed parts of Manhat-
tan’s underground art program: an old subway line lit like a futuristic 
cave, an abandoned parking garage splashed with luminous graffiti. 
Tania was too distracted to enjoy it. 

With a sickening lurch the car surged upwards, exploding into 
white daylight at the UN Security gates. Her fellow passenger nod-
ded, speaking for the first time. “I admire what you did, Doctor 
Black,” he said. “Very brave. Surprised you’re still alive, to be hon-
est.” He waved a diplomatic immunity card and walked out of sight 
past the scanners. A few indignities later, Tania was back at the re-
flecting pool outside the UN Building. 

She reviewed her arguments in the marble corridor leading to the 
UN delegates’ lounge, circling twice to gather her nerve. At the 
White House she’d been a berserker, rage drowning fear. But this 
time she’d had all night to worry about how the encounter could go 
wrong. She checked her reflection in the lounge’s glass doorway and 
stepped inside, onto a tropical hardwood floor. Ugghh. Like walking 
on corpses. Good start. 
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The very tall, very black Peter Mbani was easy to spot. He was 

drinking a coffee in a wood-paneled corner booth, talking to two 
men. An open metal flask sat between them. 

Tania planted herself at the end of his table. 
“President Mbani, I’m Doctor Tania Black.” A dismissive sniff, 

which Tania ignored. “I apologize for the interruption, but I need a 
few minutes of your time. Can we talk about Knysna?” 

Mbani looked up from his drink, ran his eyes down her body, 
making no attempt to be subtle. “Make an appointment.” He 
winked at the two men, then picked up the flask and added a meas-
ure to each of their steaming coffees. 

“I called your office. They misunderstood the urgency,” said 
Tania. “This can’t wait. Should we discuss it,” she gestured at the 
two men, “here?” 

 Mbani didn’t reply. 
“Fine. I’d like you to keep the Knysna Preserve open. I refuse to 

put it on the bioharvest list.” 
 “It’s a small preserve, Miss…” 
“Black,” said Tania through gritted teeth. 
“… hemmed in by people. And with Tamed Earth coming, bio-

sphere preserves will be irrelevant. I want the farmland. As President, 
I get what I want.” He raised his cup, “Cheers,” and sipped. “Now 
go away.” 

The two men at the table slapped their knees with laughter. 
“Do your clowns do tricks?” asked Tania. 
“What did you just say?” Mbani growled. 
“Oh, good. You’re listening.” It was all she could do to keep her 

knees from buckling. “President Mbani, UNBio gave you money to 
improve existing farms. And if you had finished the wildlife corridor 
between Knysna and Addo, which we also paid for, the Knysna pre-
serve wouldn’t be so small. Are there obstacles to our funds reaching 
their targets? I could provide auditors.” 

Mbani puffed up, half rising out of his chair. “Auditors?” he 
laughed, as if she’d suggested sending Santa Claus. “I am a Zulu, 
Miss Black.” He thumped his chest to emphasize the word. “Zulu! 
Politics are tribal in Africa. My people are bound to me by blood.” 
He smiled. “Whereas your President will fire you in days. Or kill 
you.” 
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“I work for the Climate Council,” said Tania. “Not the Presi-

dent. If you close Knysna, I’ll kick South Africa out of the biosphere 
program. I’ll declare your government too corrupt to work with.” 
She glared at him, hoping that her anger masked the bluff. The 
world needed South Africa’s other preserves too badly. 

A waiter approached with a fresh pot of coffee. “Fuck off!” 
snapped Mbani. “I’ll call you when I need a refill.” 

He turned to Tania. “You wouldn’t dare,” he said, his voice a 
venomous growl. “Kruger. Khalaghadi. You won’t risk those.” He 
glared, daring her to disagree, his dark eyes cunning and dangerous, 
watching for any flicker of reaction. 

“Here’s how I see it,” said Tania, meeting his gaze with her best 
poker face. “Tamed Earth has created an opportunity for you to grab 
prime land while everyone is distracted. Knysna has old-growth trees, 
good rainfall. You'll hold an auction. Make it all look legitimate. But 
your friends will end up with the treasure.” She had enough experi-
ence to know she wasn’t far off the mark. 

“How dare you accuse me like this,” shouted Mbani, pounding 
the table and rising to his full height. God, he’s tall. He made a meaty 
fist. Tania cringed, arms raised in self-defense, violent visions of 
Ethiopia mixing with the van in Washington, the protests in New 
York. Mbani narrowed his eyes. “I see somebody’s already taught you 
manners,” he said. His hands dropped to his side. “Sit.” He gestured 
to a red-velvet chair. 

Tania stood just long enough to show her defiance. 
“Why are you so set on this?” Mbani asked. “There’s no hope for 

your preserves tomorrow. And the world’s short on food today. Why 
not make Knysna into agricultural land while it’s still worth some-
thing?” Mbani looked around to see if anyone was listening. The 
surrounding tables were empty, wine-glasses and dinner napkins 
ready for the evening crowd. “I'll give you 5% of the auction price,” 
he whispered. 

“Oooooh,” the two men looked impressed. 
Tania pushed her chair back and rose to her feet. What is it with 

these people? “I don’t want your money, President Mbani. I want 
Knysna protected, until my experts declare it unsalvageable. Don’t 
make the mistake of underestimating me. You’re a very wealthy man. 
Whereas I'm an idealist who has no choice but to make life miserable 
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for the first country that defects. This isn’t worth the headaches I will 
cause you.” 

“No wonder Juarez can’t keep you on a leash.” Mbani glared at 
her. “You’re lucky you’re not one of my wives.” 

That was something they could both agree on. 
 

♦   ♦   ♦ 

 
Ruth was waiting for Tania outside the security gates. She’d picked 
up a pair of trendy sunglasses, and she carried a thrift-store shopping 
bag. “How did it go?” 

“Mbani agreed to hold off until the Climate Council meeting in 
October,” said Tania. “He decided it wasn’t worth battling someone 
who’s going to get a bullet before month’s end.” 

“That’s great!” said Ruth. “A victory!” 
“The profound cynicism of it all makes it hard to get enthusias-

tic. Mbani’s no more committed to the planet than Juarez is. No 
wonder we’re in such trouble.” 

Ruth handed Tania the bag. “Maybe this’ll cheer you up. I 
bought you shorts and a T-shirt. I thought we could bike to 
Meaghan’s.” 

“Oh, yes!” In her past life she’d have changed on the street. It’s 
only underwear, people. But she was too recognizable now. No sense 
adding indecent exposure to her list of sins. She looked around for a 
spot to change. “I’ll be back in a moment.” She ducked into a securi-
ty scanning booth, drawing angry comments from the guards. Final-
ly, a use for these things. 

They tapped two bikes out of the rack and peddled through the 
UN sculpture gardens to the edge of Manhattan Island. The dike 
path, as locals now called it, had become a major attraction since its 
completion earlier that summer. It sat 15 feet above the surrounding 
land, protecting the vulnerable southern part of Manhattan from 
storm surges like the one that had drowned Miami, and offering 
spectacular views of Brooklyn and the East River. The sun shone 
brightly from a brilliant blue sky. Last time we’ll see this color for a 
while. The first sulfur flights had started that morning, an endless 
stream of military transports, trailing enormous plumes of white back 
and forth across the Atlantic. Soon gray would blanket earth again. 
Sucking away the color. Extinguishing all but the brightest stars. 
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At Manhattan’s south tip they stopped at a plaza cantilevered out 

over the river. A row of cheap tourist shops and fast food restaurants 
lined the city side, back-dropped by the towers of the financial dis-
trict. Workers were hoisting a chubby dog and cat to join the caco-
phonic neon parade on a nearly completed Great Burger of the Peo-
ple. A line of people snaked up to a spinning UFO boasting 70 fla-
vors of ice cream. 

“Hungry?” Ruth asked 
Tania hadn’t eaten ice-cream in years, but if ever there were a 

time for an indulgence… “We’ll have to bike the island a second 
time just to burn off the calories,” said Tania. They locked their 
bikes to a crowded rack and joined the line. Tania ordered vanilla, 
while Ruth got a scoop of something called “Black Mamba.” 

Tania spotted a mother with two softly plump children vacating 
a picnic table overlooking the river. “Let’s snag that before somebody 
else gets it.” They pushed through the vacationing tourists, drawing 
glances, the familiar curiosity of half-recognition. In her bike helmet 
and shorts Tania looked a far cry from the well-dressed professional 
who had outraged the White House a few days ago. Not pretty 
enough to be an actress. Too old to be an athlete. 

She sat down, avoiding the sticky spot on the bench, facing the 
river.  “Tell me about Meaghan, Ruth.” 

“She’s my New York lover,” said Ruth. “Sexy, but very urban. 
Hates any form of exercise. Well, almost any form. Last time I was 
here she brought home this guy and we…” 

“Too much information,” said Tania, covering her ears. “I’m all 
about being open with my friends, but you don’t have to tell me eve-
ry tantalizing detail of your personal life.” 

“Tantalizing?” said Ruth. She ran her tongue slowly over the 
melting black glob on her cone. “Maybe we could invite her guy over 
tonight. He’s not boyfriend quality, but he was nice enough. If 
you’re into men.” 

“No, really Ruth, it’s fine,” said Tania. “I’m more than capable 
of arranging my own boffing.” 

“Suit yourself,” said Ruth. “Personally, I find it a hassle.” 
A sightseeing boat drifted past, thronged with smiling tourists re-

turning from the Statue of Liberty. A gull flapped down at the next 
table, snatching a fry off the plate of a young red-headed woman. She 
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squealed in surprise, and then she and her boyfriend broke into 
laughter. Where is the concern? People should be in the streets, demand-
ing action, fighting for their future. Do they even realize how precarious 
their future is? 

“Are you OK?” asked Ruth. 
“No, of course I’m not OK,” sighed Tania. “We’ve lost. Even if 

Khan Tengri believes I’m still effective, what’s the point of working 
on Pax Gaia? I’d just be going through the motions.” 

She felt a tap on her shoulder. 
“I’m sorry to interrupt.” A woman, gray hair streaked with green 

stripes, looked at Tania uncertainly. “I just had to ask. Are you Doc-
tor Black?” 

Tania nodded, and the woman’s face broke into an immediate 
smile, as if Tania were a long-lost friend. “What you said at the 
White House was very brave,” she said. “Thank you. For me, and my 
family, and the millions of people who care. I’m glad somebody is 
speaking for us.” She leaned in close. “What’s your plan?” 

“I don’t have a plan,” said Tania. 
“Oh…” The woman’s face fell, but then her smile returned. “I 

understand. It’s secret, isn’t it?” 
 

♦   ♦   ♦ 

 
As soon as they biked around the corner, Tania knew something was 
wrong. A single lane of asphalt snaked between the ancient stone 
tenements, the rest of the street given to neat gardens. But four po-
lice cars and an ambulance were parked in the middle of the block, 
their flashing lights shattering the calm of the quiet Chelsea neigh-
borhood. 

Ruth let out a low moan. “No… No…” She wobbled, almost 
falling off her bike, but she quickly recovered. She scanned the street 
and turned her bike around. “Let’s go,” she said. “That tall guy on 
the corner is watching the crowd.” 

As Tania turned to flee, an Asian woman came out of the knot of 
people gathered behind the police tape. “Do you know what hap-
pened?” Tania asked, balancing her bike with one foot on the 
ground. 

“Ohhh, it’s terrible. Absolutely terrible,” said the woman. “Ter-
rorists, I think. They hooked some poor lady to a pain-giver. We 
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heard her screaming for nearly twenty minutes. By the time the po-
lice arrived, she was a vegetable.” 

Twenty minutes on a pain-giver? 
“Come on, Jill, come on,” Ruth called out, sounding panicked. 

“We’re late for our reservation.” 
Tania caught up to her halfway up the next block. 
“Ruth, I’m so sorry.” 
“No time right now,” said Ruth. “But whoever did this, I’ll make 

them pay. But right now, we’ve got to get out of here.” Her voice 
had a darkness that Tania had never heard before. Her eyes seethed. 

They fled in slow motion, biking through the brownstone sub-
urbs like any other tourists, changing direction at every corner. No-
body followed. But maybe they didn’t need to. Maybe they’d recog-
nized Tania and Ruth, despite the bike helmets and sunglasses. 

Will I even know if Juarez gives the order? Will I see the targeting 
laser dance across my chest? Or will my life just end, like a half-
downloaded movie? 

 
♦   ♦   ♦ 

 
Ruth led them onto a busier street, outdoor patios crowded with 
tourists and locals enjoying the cooling night. They checked the 
bikes at the corner rack and Ruth herded Tania into a graffiti-
decorated stairwell. “I know this place.” The peeling sign on the 
basement door said “Mohammed’s Kosher Mexican Dumpling Cof-
fee House.” A bouncy afro-beat met them half way down the stairs. 

The restaurant was busy but not yet crowded, so they settled in 
the corner, their privacy guaranteed by the burble of conversation 
around them. Ruth waved at the waiter, a flamboyant Chinese man. 
He brought two frosty beers. 

“Two specials, Ruth?” 
“Of course, Ning.” 
“Two specials!” he sing-songed. 
A woman in a bright headscarf nodded from behind the bar and 

vanished into the kitchen. 
“No menu in case you’re wondering,” Ruth explained as the 

waiter headed to the next table. “The Chef makes what he feels like. 
‘Out of your comfort food,’ they call it. Meaghan and I come… 
Came…” She rubbed her eyes. “Fuck. I’m finally losing it. Sorry.” 
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“Thank goodness,” said Tania. “If you hadn’t started crying soon 

I would have had to check you for batteries.” She took Ruth’s hand. 
What do I say at a time like this? After Tania’s dad had died, she’d 
appreciated the few people who’d had the courage to talk about it. 
Most had pretended nothing had happened. 

“Were you and Meaghan close?” 
Ruth wiped away a tear. “I saw her every month or so. She’s a 

long-time supporter. We had a physical attraction.” At the next table, 
a black couple in North African tunics laughed loudly as the blonde 
woman they were with imitated the latest dance meme. 

“How did you meet her?” asked Tania. She let Ruth talk, prod-
ding with questions as necessary, defusing the pain. Her own ordeal 
already seemed a world away. I guess I’m getting used to beatings. 

“What do we do now?” she asked finally. 
“We quit,” said Ruth mournfully. She waited a moment, as if 

trying to read Tania’s reaction. “Or we fight. We make those bastards 
regret it.” 

“Fight? Against the US and Chinese governments?” 
The waiter arrived with two colorful bowls topped with peppers 

and leaves. “Mopani worms,” he explained. “An African delicacy, 
prepared with Chinese spices.” 

He arranged the dishes on the table. Tania picked up a plump 
noodle with her chopsticks. Hilarious, they do look like worms. It 
wasn’t until she was chewing it that she saw the legs! More than a 
few. Her stomach rolled as the dish transformed in front of her. 

“Ning, do you recognize my friend?” asked Ruth. 
The waiter turned. “Hey, yeah. I saw you on the net. You pissed 

off that bitch Juarez. You’re cool!” He knuckled Tania over the table. 
Ruth popped a worm in her mouth, chewing with obvious relish. 

Keep an open mind. Tania tried another. Fried legs crunched. The 
chewy flesh had a pleasant nutty taste, highlighted by the spices. Not 
bad. 

“There’s your answer,” said Ruth. “That’s how we fight.” 
“Worms?” asked Tania. 
“We use your fame to turn Pax Gaia into a single, world-wide 

movement. In July we got hundreds of environmental organizations 
to coordinate their protests for the UN meeting. Imagine what we 
could do with thousands. Environmental groups, businesses, sympa-
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thetic governments, farmers – we’ve got a lot of natural support.” 

“You want me to lead this?” Tania blinked. “That’s crazy talk 
Ruth. For starters, Juarez will kill us if we try, as I think she’s demon-
strated twice this week.” 

“Once,” said Ruth. “You’re too high profile, which is why you’re 
not in that grave right now. You became the face of environmental-
ism when you upstaged Juarez in her own house. And as Chief Bio-
spherist, you have credibility. Some of the best scientists in the world 
are working on Pax Gaia. You have access to political leaders. This 
role isn’t yours to take. It’s yours to give up.” 

Tania used her tongue to pick brittle Mopani legs from between 
her teeth. “I’m a scientist. I don’t know how to pressure people be-
hind the scenes. I don’t know how to deal with lobbyists, or corpo-
rate interests. I have no experience.” 

“You don’t do something like this with experience,” said Ruth. 
“You do it with passion. And you’ve got that. Witty can handle pub-
licity. Khan Tengri’s great at lies and deception.  A team effort. How 
many organizations have offered you their support?” 

Tania glanced at her omni: “1442.” 
The lights dimmed, the music loudened, and a dance floor 

formed in the corner. A rainbow of colors and cultures, united by a 
funky tribal rhythm. Does Ruth really believe I can do this? Or is grief 
making her crazy?  

Ruth leaned forward. “We’ll have leverage too, once we dig up 
the evidence on Ethiopia. We’ll teach those bastards a lesson.” 

Tania stopped mid-worm. “Whoa, no way. It’s one thing to be 
the face of the opposition. But I’m not digging into those land deals. 
Meaghan was an expert, and look what happened to her.” 

“I’m not an idiot, Tania.” 
“It sounds like you’re ready to march into Terillium’s headquar-

ters like the heroine in a Sally Pitt movie.” 
“I’m going to ask Witty for help. As soon as I see him in person. 

He has investigators for his show. Ex-military.” She waved over the 
waiter. “Ning, do you have an office we can use?” 

“I guess you could use the owner’s office. She’s never here in the 
evenings.” 

“Hey,” said Tania. “I’m still deciding.” 
“No, you’re not. If you know an alternative, tell me now. Oth-
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erwise it’s time to stop the foreplay and put out.” Ning glanced at 
them. 

“It’s not what it sounds like,” said Tania. “We’re making phone 
calls.” 

 
♦   ♦   ♦ 

 
A mix of papers and strange ceramic penguins covered the desk, 
nearly burying a computer ten years out of date.  It took two soft-
ware updates before Ruth’s omni would talk to the monitor. 

To Tania’s surprise, Witty answered right away. She’d always as-
sumed that somebody of Witty’s importance would route everything 
through an assistant. But even Witty had friends. 

“Hi, Ruth. Oh, hello, Tania. Nice job, beating my ratings. With 
a press conference even. Very humbling. I’m spoofing you tomorrow 
as revenge, but it’ll be tasteful. Somewhat.” He vanished from the 
frame, and Tania recognized the lounge where she’d had a drink with 
him after the show. Sure enough, he returned with a beer. “I’d offer 
you one – Ruth, is that your penguin collection?” 

Ruth picked one of the penguins off the desk. “Nice huh?” Her 
expression hardened, and some of the anger and sorrow returned. 
“We’re in trouble, Will. A friend – I’ll tell you the details in meat-
space. But we need your help. Tania’s not giving up on Pax Gaia. 
She’s going to lead the opposition to Tamed Earth.” 

“Really…” said Witty. “How?” 
“There’s a Climate Council meeting at the start of October,” 

said Tania, the details already forming. “If we pressure enough gov-
ernments to think long-term…” 

“Good luck with that,” laughed Witty. “You’ll convince Chinese 
voters, maybe, if the training materials aren’t too slanted. But politics 
is the business of mortgaging the future for the present. Look at the 
debts we inherited from our grandparents. I’m entertained though. 
Continue.” 

Tania elaborated, making most of it up on the spot, skipping 
over anything better discussed in person. Witty listened, nodding 
from time to time, amusement morphing into interest. “Our simula-
tions show that we must start implementing Pax Gaia soon,” said 
Tania. “This is our last chance. We can’t afford to drift another 
year.” 
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Witty steepled his fingers. A long silence. “The G2 will have no 

shortage of tame scientists. Can you prove that Pax Gaia beats Tamed 
Earth?” 

“We don’t have details on Tamed Earth, so what do we compare 
against? And the shield isn’t finished…” Tania shook her head. 

“Bzzzt.” Witty made a loud buzzer noise. “Sorry. You’re not even 
convincing yourself. Try again.” 

“Okay, okay. We run simulations on Pax Gaia weekly. We 
measure our models using Human Development Index statistics. 
We’re getting…” 

“Bzzzt. Yada yada yada.” Witty shook his head. “Sorry. HDI sta-
tistics? Too complex. Your opponents will distort your arguments 
and confuse everyone. And nobody protests if they’re confused. 
You’re not inspiring me Tania.” 

“What do you expect?” snapped Tania. “I have no details. We 
don’t even know when the shield will be completed.” 

“What if the shield doesn’t work?” 
“We have to assume it will,” said Tania. “The shield is our only 

tool.” 
Witty frowned. “Tania, walk away from this.” 
 “I’m not walking away,” said Tania. 
“Why not? You won’t win. It’s a lot of risk for nothing.” 
“I think,” said Tania, “that we need to finish what we started. 

You. Me. All of us. One last battle. We may not win. But we can 
hold forth a shining vision of the world that is still possible. And 
when the last wild lion ends in a shopping mall zoo, we’ll know we 
could have done no more.” 

“Ding ding ding.” Witty started slowly clapping. “Finally, a yes! 
That’s what it’s going to take to get the crowds out. Sell the dream.” 
He smiled. “I’ve been donating to Ruth’s cause long enough. I think 
it’s time I played a round myself. What do you need?” 

 
♦   ♦   ♦ 

 
Tania had to argue with Khan Tengri’s computer four times before 
she even reached an assistant. Tengri called her back an hour later, 
after she and Ruth had already checked into a Chelsea motel. Ruth 
looked up from the desk where she’d been sending emails. “Is it 
him?” 
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Tania nodded. “Sorry, you have to go. He’d expect this to be 

private.” 
Ruth grumbled, but left the room. 
“Tania, you are not on my Christmas list right now,” growled 

Tengri. “You’ve put me in an impossible position. If I hadn’t inter-
vened personally and told the President that you had UN immunity, 
you’d still be in the White House.” His stern expression cracked. 
“What a stunt though!” 

“I’m not done yet,” said Tania. 
Tengri glared. “Yes, you are. I’m dismissing you. There’s no way 

you can still be effective.” 
“There’s one way,” said Tania. She raced through her plans for 

Pax Gaia. “If we don’t act now, there won’t be anything left to save. 
Pax Gaia is a solid plan, not another toothless, watered-down com-
promise. And there are many groups begging for bold action. I can 
give them a face to rally behind.” 

“You?” Tengri worried the end of his beard between two fingers, 
twisting it into a spiral. “What am I supposed to say to this? You’re a 
biospherist. What makes you think you can lead a political move-
ment?” 

“I can’t,” said Tania. “Bill Witty has agreed to handle publicity. 
Another friend is organizing environmental groups. I need you Khan. 
I need your political wisdom.” 

Tengri’s face was a stone mask. Seconds passed. I’m asking Tengri 
to risk his whole career. But without somebody on the political end – 
without somebody to talk to governments…  

“I had hoped a political leader would emerge,” said Tengri. “But 
some generations are more fertile than others, I suppose. Or maybe 
only people like Juarez can flourish in today’s rot. You give me no 
choice.” 

“You’ll join us?” 
Tengri nodded reluctantly. “I’ll start by trying this out on India. 

Right now they’re beating the war drum over the sulfuring. But you 
stood up for them. They’ll remember that. Maybe we can give them 
a positive focus for their anger.” 

“Just to be clear, my stand on sulfuring wasn’t to please India,” 
said Tania. “I did it because of the evidence.” 

Tengri laughed. “My God! You do need my help. A politician 
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takes credit for the sun, and blames the rain on his opponents. 
Speaking of which, I assume I can promise India a regular mon-
soon?” 

“The monsoon’s part of a healthy climate,” said Tania. “As such, 
we’ll preserve it. But both India and Pakistan use too much land to 
grow too little food. They’ll need to improve agriculture and start 
restoring natural areas. It’s going to take work.” 

“How much leeway do I have?” asked Tengri. “Can I tweak Pax 
Gaia to get governments on side?” 

“No,” said Tania. “That’s the old model. As soon as we give in 
to vested interests, Pax Gaia loses integrity and crumbles to dust.” 

“So you not only want me to give up my political career,” said 
Tengri. “You want me to tie both hands behind my back? You realize 
we have no chance of success?” 

“Wrong. We have an exceedingly low chance of success,” said 
Tania. “But doesn’t that beat certain failure? Isn’t that why you gam-
bled on me?” 

 



 
 
 

Chapter 37 

Jie received a call from Tania Black just as he was starting his morn-
ing’s work. He routed it into the nanofab terminal’s headset, and a 
translucent image of her face showed up over the reference grid. On 
her end, she’d see a 3D model of him, matched to his facial expres-
sions inside the goggles. 

“Tania? I glad you OK! We worried about you.” 
“Yeah, I didn’t make myself very popular at the White House,” 

agreed Tania. “I’m calling because I want you to know that I’m not 
giving up on Pax Gaia. In fact, I’m assembling a team to take the 
plan directly to the public. We can’t leave this to politicians any-
more, Jie.” 

Jie let go of the particle he’d been studying in the nano-tweezers. 
“That very good news,” he said. “We all very upset about Tamed 
Earth announcement. We come here to help whole planet. Not make 
new one.” 

“That’s why I wanted to tell you first,” said Tania. “You’re risk-
ing your life up there. You deserve to know that we’re not giving up 
yet. My team’s going to take a month to polish Pax Gaia, and then 
we’re going to promote it any way we can. We hope to get enough 
support to force the Climate Council to adopt it at the UN meeting 
in October.” 

“What you want from me?” asked Jie. “I give you endorsement?” 
Tania shook her head. “I’d love an endorsement, but that should 

wait until Pax Gaia is finished. I’m tired of people supporting causes 
they don’t understand.” 

Maybe just as well. I’m really too busy finishing the shield to get in-
volved in politics. A row of nanotiles sat in the probes, just visible 
through Tania’s slightly transparent head. Flawless. Beautiful. “I can 
tell you we at 95% yield now,” said Jie. “We will connect first of 
nine nanofactories to mass driver in one month. I will come home in 
two. If you want, I endorse Pax Gaia in person when I get back to 
earth.” 

Tania beamed. “That would be fantastic,” she said. “What are 
you looking forward to most when you get home?” 
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“Besides the Pax Gaia victory celebration?” laughed Jie. “Cheng 

and I going back to Thailand. And Sally coming too.” 
“Oh, Ko Racha is beautiful, isn’t it?” said Tania. “The way the 

waves ripple across the sand. The wind in those beautiful old trees.” 
Above Jie, the plastic wall stretched over its metal struts. “I ha-

ven’t felt wind in six months.” 
 

♦   ♦   ♦ 

 
The talk of Ko Racha brought back memories, and after Tania dis-
connected, Jie felt a painful longing to be somewhere, anywhere, 
other than the base. The walls closed in. Everything felt constricted, 
artificial. A prison more than a home. 

‹Earth, can I play XB7200 immersion games on this hardware?› 
‹Do you want permission? Or are you checking the capabilities?› 
‹I’ve been working way too hard to need permission,› said Jie. 
‹Then the hardware will handle it,› said the controller. 
Jie called a 30-minute break and connected to his gaming ac-

count. He had to wait several minutes for an offline copy of the game 
to upload over the slow lunar link. Then he opened the latest save. 
He found himself on horseback galloping over an open plain, playing 
Cheng’s elf, the cup clutched in his left hand. Jie felt a stab of betray-
al. Cheng’s been playing without me. And what happened to my warrior? 
Did one of Cheng’s friends get me killed? Or did Cheng switch to solo 
play? 

‹Open old save. The dungeon entrance.› 
Jie appeared in his warrior, frozen amidst a tangle of grayed-out 

vines. The clearing where Dargool waited lay just minutes through 
the forest. Jie un-paused the game, and the world filled with color. 
Instead of following the path back towards Dargool, he plunged into 
the undergrowth. 

‹Warrior,› said the computer-controlled elf. ‹We must go that 
way.› 

The game gravity seemed weird, his legs slamming into the 
ground. Jie looked up, admiring the leaves. A wind rustled through 
them, their artificial origins clearly visible in the rolling sin-waves. A 
butterfly flapped on a tree, but when Jie bent close he saw it was no 
more than a texture overlaid on a pair of triangles. 

Just enjoy. Keep walking. 



   Niko Perren - 259 

 
After 50 meters he ran into a cliff, blocking his way forward. He 

followed it for a while before realizing that the game was herding him 
back towards Dargool. No. Not today. I’m just sightseeing. 

‹Warrior,› the machine-controlled elf repeated. ‹We must…› 
‹Delete elf,› said Jie. There. That’s better. He sat down and tried 

to listen to the bird songs, but the distorted guitar sounds of the 
theme music were too loud. 

‹Found you!› The Count’s shrill voice was a nail on glass.  
Jie leapt up, rolling for cover behind a tree. Dargool watched 

contemptuously from his horse, his guards arrayed closely behind 
him. ‹Thought you could run away from battle, did you?› he sneered. 

Jie clenched his sword hilt. ‹I don’t want to fight today,› he 
shouted. ‹I’m just trying to enjoy the forest.› 

‹Hand me the cup then,› said Dargool. 
Jie tossed the cup, and Dargool snatched it out of the air with a 

whiff of magic. ‹Bad mistake,› he said. He raised his yellow-clawed 
hand. With a fireball flash, Jie’s tree exploded into flame, throwing 
Jie to the ground. Smoldering triangular leaves rained around him. 
Dargool rode off with the cup, laughing, as the forest burned, and 
the game world’s sky grew black.  

 





 
 
 

Part Three: Fire 





 
 
 

Chapter 38 

Nature Station Special Coverage: Pax Gaia. 

        It’s been a month since UN Chief Biospherist Tania Black 

shocked the world by announcing she was bypassing the political 

establishment and taking Pax Gaia public. And while nobody’s even 

seen the final plan yet, everyone has an opinion. President Juarez 

calls it an irresponsible fantasy. Environmentalists call it our last 

chance to save earth. 

This weekend, our panel of experts gives you the real story. 

We’ll provide live coverage of the Pax Gaia Press Conference, and 

take you behind the scenes with customized regional analysis. What 

will Pax Gaia look like where you live? What will it mean for your 

family? And does it have any hope of succeeding? 

Sponsored by GBOP, home of the Jie Burger. Enjoy life, to the 

fullest! 

 
♦   ♦   ♦ 

 
The shovel-nosed mining truck rolled backwards, stopping just short 
of the completed mass driver. The blazing sun skimmed the hillside’s 
edge, filling the mass-driver platform with a pool of light. The first 
three magnets cast long shadows across the uneven ground before the 
rest of the barrel vanished into the surrounding gloom, reappearing 
only where the guidance magnets poked into the ridge crest sunshine 
600 meters above. 

Rajit climbed carefully onto the truck’s flat bed and hooked the 
crane’s winch cable through the nanofactory lift point. He tugged the 
cable, then hopped down to safety. “Clear!” 

The first nanofactory! It’s here. It’s really here. At times, Jie had felt 
as if he’d be trapped forever, in this bleak netherworld where the sun 
never set, and the night never ended. 

“Confirm clear.” The crane operator on earth tightened the ca-
ble, and the gleaming silver nanofactory swayed up off the mining 
truck’s bed. A different operator rolled the truck forward, leaving the 
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box penduluming above the dusty soil. 

“One meter, bearing 210 degrees…” Sharon stepped back, guid-
ing the nanofactory to the flat area that had been prepared for it. 
“Stabilize.” 

Jie and Sally stepped in, dampening the nanofactory’s swings 
with their gloved hands. From the outside it didn’t look like much: 
just a silver box the size of a small van, with attachment points for 
power and materials. But inside… Jie caressed the smooth metal sur-
face. It’s beautiful. 

“Jie, out of the way please,” said Sharon. “Earth. Sixty centime-
ters down. Stabilize.” 

After a few more adjustments, Sharon guided the nanofactory 
neatly onto the first of nine waiting pads. She walked around the 
perimeter, checking the alignment pins. “Position’s good, Earth. Let 
her go.” 

Once the crane was clear, the controllers on earth jumped in, 
guiding the astronauts in the hookup. “Jie, find the 30-centimeter 
flexible pipe located 4 meters in front of you.” An image appeared in 
his display. He located the pipe and put a hand on it. Sally did the 
same. “Good. Now lift the pipe and position it against the silicon 
input port on the nanofactory.” Another diagram showed the correct 
alignment. They held the pipe in place, and Sharon, following in-
structions from a different controller, bolted it tight. 

It took about an hour to hook the nanofactory to its correspond-
ing material refinery. Then Rajit uncoiled a thick black power cable 
and plugged it into the wireless electrical receiver which caught the 
microwave power beam from the solar array. 

“Jie, I think you should turn it on,” said Sharon. 
Jie placed a hand on the switch. I almost don’t dare. What if it 

doesn’t work? He flipped the switch. “We’ll save celebration for when 
the tiles come out.” 

“We’ve got a connection,” said Earth. “Starting diagnostics.” 
For five anxious minutes they waited. 
“25317 of 25317 tests succeeded,” said Earth. “We’re ready to 

go!” 
Don’t get too excited. That’s what they said about the nanofab, re-

member? But – if this works, I’m almost home. 
The mining truck’s movement lights pulsed, and it rolled to one 
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of the dust piles that had recently started appearing. Like earth-based 
refineries, the lunar refinery required finely crushed particles. But 
here, billions of years of meteor bombardment had already done the 
work. For weeks now, the remotely operated mining trucks had been 
screening dust out of the lunar regolith, leaving ever wider swathes of 
exposed rock on the surrounding hillsides. 

The truck’s diamond-tipped scoop dug out a load, and it rolled 
away, dust dribbling. On one end of the refinery an open-mouthed 
hopper yawned, a hungry bird waiting for its meal. The truck 
dropped its cargo. Rotating screws carried the dust into the refinery’s 
plasma chamber where lasers vaporized the material into a 1200-
degree gas of iron, silicon, and impurities. The waste vent belched a 
plume of debris into the pristine valley below. 

On the other side of the refinery, the purified materials started 
flowing into the nanofactory. There, delicate machinery combined 
the raw elements, using the same recipe that Jie had struggled so long 
to perfect, but multiplied a million fold. Particles sprayed from the 
silver outlet, not waste materials this time, but finished nanotiles, a 
mist of microscopic diamonds sparkling in the sunlight. 

Jie stared in wonder at the shimmering curtains of color. In a 
hundred lifetimes, I would never have guessed they could be so beautiful. 
They look like dragon tears,” he whispered. 

“My God,” said Sharon. 
Jie dipped the sample collection container into the vapor. His 

fingers created rippling interference patterns as tiles bounced off his 
gloves, colliding with their neighbors. He pushed his fingers in fur-
ther, playing with the fringes of the cloud. Is this really the future of 
our planet? These tiny flakes? The idea of a 10-million-kilometer 
Nanoglass sheet seemed absurd. Like looking at DNA under a micro-
scope and trying to see the elephant it encoded. 

Without even thinking about it, Jie stepped into the spray, 
stretching his arms to embrace it. ‹Jie!› his controller squawked in 
alarm. Nanotiles hissed off his helmet, like a window peppered with 
sand in a dust storm. His arms cut swathes out of the cloud, sending 
waves of color raining to the ground like fallen stars. 

He felt a hand grasp his, and he knew it was Sally’s. And then 
Sharon joined in, and even Rajit. 

Music started. “Jump around,” sang his helmet. “Jump around. 
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Jump up, jump up…” And they did. They celebrated to Sally’s turn-
of-the-century rock music. They danced in a glass rainbow. 

 
♦   ♦   ♦ 

 
“We hate to shut down the party,” said Earthcon. “But safety is hav-
ing a stroke. And there are a thousand engineers who can’t wait for 
you to hook up the rest of the system.” The music faded away and 
the flow of tiles stopped. The ground sparkled at Jie’s feet, thick with 
nanotiles. 

Under Earthcon’s direction, they hooked the nanofactory into 
the first of the nine ports on the cannery’s supply conduit. The refin-
ery fired up, spewing another belch of waste material; already the 
impurities had stained the hillside below with a blue-green tint, glar-
ingly out of place against the monochromatic purity. 

This is just one small corner of the moon. It’s not the same as what 
we’ve done to earth. Not the same at all. 

Sprayers in the cannery laminated a fluorescent coat of molten 
iron over a crenulated ceramic cylinder. The astronauts’ suits glowed 
orange in the cooling iron’s light, as if they were at a campfire. Not 
that Jie had ever had a campfire. But he’d seen campfires, in western 
movies. Sally pressed her helmet to his, and an echo of violins passed 
through the glass between them. 

A Haier Robotic Arm pressed three fingernail-sized guidance 
motors into the hardening base. The motors were manufactured in 
the United States, and the first 100,000 had arrived two weeks ago. 
They provided just enough thrust and computing power to fine-tune 
the payload’s flight through the shifting gravitational fields between 
Luna and L1.  

The mechanical arm lifted the shell off its mold. The shell 
looked like a tin can, closed at the motor end, intricately ribbed in-
side to provide rigidity against the 100G launch stresses. Metal trian-
gles protruded from the open end like flower petals. The arm paused 
and a jet filled the can with nanotiles. Then the arm bent the trian-
gles together, enclosing the payload. The shell vanished into the 
launcher at the mass driver’s base. 

If this works, I’m only a few weeks from earth. Hook up the rest of 
the nanofabs, and hand off to the maintenance crew.  

“The first payload is loaded,” said Earthcon. “Please move back 



   Niko Perren - 267 

 
to the safety position.” 

They piled into the rover, and Sharon raced them to the top of 
the ridge, stopping just under the shadow line. The first mass driver 
launch would be at 10% power, but that would still leave the metal 
shell exiting the driver at 1000 kilometers per hour. 

Will we see anything? 
“Firing in five, four, three, two, one.” 
The entire length of the mass driver seemed to leap up in a rip-

pling sine wave of dust as the magnets fired in sequence, accelerating 
the payload up the hillside. 

“Diǎo!” Jie exclaimed. “What just happened? Is everything OK?” 
“Holy shit,” laughed Sharon. “It’s the iron particles in the rego-

lith. The magnetic pulse is lifting them right off the surface.” 
Already the dust was falling, like a dropped curtain. 
“Radar shows the payload traveling 1030 kilometers per hour,” 

said Earthcon. Loud sounds of cheering came from the background. 
“Can you save us some cake?” asked Sally. “Looks like we’ll get 

to come home soon.” 
“We’ll put four slices in the freezer for you,” laughed Earthcon. 
The next shot was at full power. The dust wave sprung up nearly 

instantaneously, much higher this time as the magnets flung tiny 
magnetic particles dozens of meters into the air, where they caught 
the low sunlight, creating a transient curtain of gray mist. The moon 
seemed to pulse under Jie’s feet. 

 “We have another clean launch. The payload is at lunar escape 
velocity, and is within 0.01% of expected trajectory. It should reach 
the shield in four days.” 

“What’s the path?” asked Rajit. 
“Around earth, back around Luna, and then to L1.” 
“Incredible,” said Rajit. “The routing math is as beautiful as the 

machinery.” 
“Seriously?” asked Jie. “Isn’t it just a brute-force computer algo-

rithm.” 
“No way!” exclaimed Rajit. “The search space is way too big. 

Brute force algorithms take weeks to find a single decent solution. 
But the neural net pops out the answer in seconds. And it’s always 
right. Nobody understands how it works. We can look at the deci-
sion matrix, but it’s so complex that we have no way of understand-
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ing it.” His voice became reverential. “It’s right up there with the 
machine proof of the Goldbach conjecture.” 

 “Can we ask computer to nudge a payload into White House 
swimming pool?” asked Jie. 

But it was hard to be upset about Tamed Earth. Not when 
they’d just sent the first load of nanotiles from the lunar surface. I’ve 
done my part. At least I can tell Cheng that. And Tania’s doing hers. In 
a few weeks, I’ll go home, and I’ll see Cheng again. And we can promote 
Pax Gaia together. 



 
 
 

Chapter 39 

Tania popped a stim, then slumped amongst the coffee cups and 
omnis scattered across the conference room table. Outside, sun 
flooded the xeriscaped UNBio gardens. Wisps of thin clouds drifted 
off the mountains. Tania closed her eyes for a moment, shutting out 
the din of the Pax Gaia nerve-center. Twenty-four hours until we re-
lease full text. And then it gets really busy. 

“Tania … sorry…” The young programmer swallowed nervous-
ly. “The Australian team just uploaded more changes to the Tasma-
nia reforestation plan.”  

“Damn it!” snapped Tania. “I said no more changes!” She 
sighed. “Are they good?” 

The programmer nodded. “Yeah, they’re very good.” 
“Put it in, then,” she whispered. She stood up, raising her voice 

over the noise. “Please. Everyone. Pax Gaia is frozen. No more 
changes. We’ll open it up again after tomorrow’s press conference. 
But I can’t have the details wiggling underneath me.” The hubbub 
ebbed for a moment, then swelled back to a busy roar. Like herding 
cats. 

One of the technical editors waved from his corner workstation. 
“Tania, can you check the wording on this?” 

“I can’t proof-read all 2000 pages,” Tania muttered. She pushed 
past a team studying African rainfall patterns and scanned his words. 
“The second version’s better: ‘protect the environment by providing 
better opportunities for people in sensitive areas.’”  

“Tania…” Aaargghh. She tuned out the voice and stepped to the 
window. I’m surprised we've been allowed to get this far. No beatings. 
No intimidation. Other than a bit of nasty press, the Pax Gaia plan-
ning had gone unmolested. President Juarez hadn’t even protested 
Tania’s continued role as Chief Biospherist. 

“Tania…” The girl – Zoe? – could barely restrain her excitement. 
“Please. Thirty seconds of peace.” I’m getting bitchy. It may be 

time to ease on the stims. “Sorry. What do you need?” 
 “Your omni was ringing. It’s Witty! From the Witty Show!” 
“OK, thanks.” Tania took the omni. “Bill? What’s up?” 
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“Look,” said Witty. He switched to video. Four astronauts, 

bright suits splashed with corporate logos, danced in a shimmering 
multi-colored cloud, their bodies slicing ribbons of darkness through 
the flowing particles. Their rhythm was terrible, but the effect was as 
comic as it was startling. A madcap image that could become an 
iconic moment for an entire generation. 

Tania laughed. “That’s fantastic!” 
“I’d think we should invite them on the show with you next 

week,” said Witty. “This video is going to go viral. We should ride 
the publicity to cap our first week of campaigning.” 

Tania nodded. “I’ve got a call scheduled for later today about 
their Pax Gaia endorsement,” she said. “I can ask them then.” 

Tania’s omni vibrated. Khan Tengri. “Sorry, Bill, gotta run.” She 
switched to the incoming call. “Khan. Are you as exhausted as I?” 

Tengri nodded, grinning. His beard had lost its normal preci-
sion, but his eyes sparkled with an enthusiasm Tania hadn’t seen in 
ages. “I was up all night promoting Pax Gaia,” he said. “I’m getting 
lots of interest, though everyone’s waiting for the first opinion polls 
before they commit.” 

“Cowards,” scoffed Tania. “Whatever happened to leaders who 
weren’t afraid to seize an opportunity?” 

“They’re called dictators,” said Tengri. “Sad evidence of our base 
instincts.” 

“Well, we expected caution,” said Tania. “That’s why we’re re-
vealing our supporters in waves. Stay in the news. Spin up momen-
tum for a week, and then go on Witty and talk to a billion people.” 

“How many environmental groups has Ruth recruited?” 
Tania waved away an approaching simulation programmer.  

“Fifteen hundred. We plan to announce three hundred a day.” 
Tengri smiled. “I’ve got fifty-three governments, assuming our 

PR ramp-up gives Pax Gaia good opinion polls. Should we call it a 
draw?” 

“Fifty-three!” Tania almost kissed the camera. “What’s your dark 
secret?” 

“I exploit the distrust politicians have for each other,” said Ten-
gri. “With Juarez and Lui not providing Tamed Earth details, I’m 
helping everyone assume the worst. Many countries will be unable to 
feed themselves, unless the G2 provides rain.” Tengri yawned. “I 
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could get twenty more if you’d let me make concessions. For in-
stance, the Japanese will support Pax Gaia if you remove some of the 
fishing bans.” 

“Remove fishing bans? What do they think they can catch? 
We’ve eaten everything in the oceans except the plastic bags.” 

“Plankton,” said Tengri. 
“Plankton? Why? Can you make pancakes out of it or some-

thing?”  
“Don’t have a clue. I told them ‘no,’ of course.” 
“I don’t know how we’d do this without you,” said Tania. 
“I’ve collected a lot of favors in the last twenty years. They’ll be 

worth little once I retire. Thanks for letting me go out fighting.” 
“What do you think of our chances now!” 
“Don’t get too excited,” said Tengri. “Our opponents haven’t 

done anything yet. It’s easy to think we’re winning when the other 
team hasn’t taken to the field.” 

 
♦   ♦   ♦ 

 
“I’m telling you, I’ve lived in Mumbai.” Rajit pushed away his empty 
cereal bowl. “I’m skeptical that anyone could restore the mangroves. 
I’ve seen the slums.” 

“You’re getting hung up on specifics,” said Sharon in exaspera-
tion. “Read the overview.” 

“I’m being efficient,” said Rajit. “If I sample random details, I 
can interpolate the quality of the entire plan.” 

Jie pushed his scroll towards Rajit, waggling his finger under the 
relevant text. “This is slum redevelopment plan.” 

The TV lit up, and Tania Black appeared, machine-gunning 
some final instructions off-screen. Jie caught a tantalizing glimpse of 
mountains behind Tania. Vegetated mountains. With clouds. And 
blue sky. Tania turned toward them, her face aglow with the same 
thrilled exhaustion that Jie had seen in Zhenzhen when Cheng had 
been born. “Sorry about that. It’s a little crazy right now.” 

“Yet Cheng say you help him identify insects last week,” said Jie. 
“Thank you.” 

Tania grinned. “It relaxes me, though I think his mother’s not 
too thrilled. He’s mostly finding cockroaches. He may even have 
found a new sub-species. A plastic eater.” 
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“That’s why he a national asset,” Jie said proudly.  
“Is it true the government will take him if you don’t support his 

education? It seems like such an assault against freedom.” 
“Whose freedom?” asked Jie. “The parent or the child? Shouldn’t 

smart children with bad parents reach full potential. I apply to MIT, 
you know. Got accepted, but too expensive. In China, education 
based on hard work, not social status. We have true class mobility.” 

“We have scholarships,” said Tania. “Just enough people beat the 
odds to preserve our national myth that anybody can succeed.” She 
laughed. “I’ve obviously bought into it, or I’d have dropped Pax Gaia 
long ago. Instead, here we are.” She swung the camera around to 
show the crowded room. “Have you had a chance to read the draft 
text?” 

“I don’t think your plan for Mumbai will work,” said Rajit. 
“You’ll never get enough people to relocate.” 

“Ummm…” Tania looked taken aback. “I don’t have the details 
memorized. But don’t underestimate our ability to influence migra-
tion through urban design. The appendix has a documentary on my 
work in Guatemala City.  Fifty percent of the surrounding area is 
now wilderness.”  

Sally raised her hand. “Are you holding a referendum in China? 
I’m sure our voters would support this.” 

Tania shook her head. “Your government has declared the shield 
a security matter. So no referendums. They don’t trust your voters it 
seems. That’s why I need endorsements from people like you.” 

“You have my support,” said Sharon. They all nodded. 
“And we can join your promotional tour when we get back to 

earth,” said Sally. “We’re scheduled to leave in ten days. As soon as 
we install the last nanofactory. We’ll have a full week on earth before 
the Climate Council meeting.” 

Tania beamed. “I was hoping you’d offer. Speaking of which, 
would you be interested in being remote guests on the Witty Show 
next week? I’m going on the show to cap the first full week of our 
publicity ramp-up. Witty wants to ride the dancing astronauts vid-
eo.” 

“The what?” Sharon and Sally spoke as one. Everyone looked at 
Jie. 

“How should I know?” asked Jie. 
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 “Don’t you get the news?” asked Tania. “You’re a media sensa-

tion.” 
Moments later they were on screen, dancing in the nanotiles. Jie 

squirmed with embarrassment at his stumble after the somersault. 
That was a private moment. Like singing in the shower. 

“Who took that?” demanded Sharon. Her voice lowered. “Earth-
con? That’s from the mining truck camera.” 

“Don’t blame me. I wasn’t on shift. But all images of you belong 
to our sponsors. Read the fine print in your contracts. Your faces are 
regularly on TV.” 

“Really?” Sharon didn’t sound happy. 
Tania nodded. “Sharon, your face sells Vancouver Island retire-

ment time-shares. And GBOP has something called the Jie burger. 
You should be proud of this video. All you’re doing is sharing happi-
ness.” 

 
♦   ♦   ♦ 

 
Tania tried to leave the office on time, but last-minute issues meant 
that the sun was behind the mountains by the time she mounted her 
bike. The security camera showed a crowd of reporters waiting at the 
Center’s front gates. I don’t have the energy. I just want to get to Ruth’s 
party. She biked the other way, past the “Stay on Paved Trails” sign, 
and let gravity carry her down the steep dirt track that intersected the 
road below the first switchback. 

She cruised past glass cocoons full of angry commuters. Colora-
do had started the long-awaited upgrades to the transportation grid, 
and software bugs had already brought every motorized vehicle to a 
standstill twice that week. She kept her speed down, steering well 
clear of cars in case the grid rebooted. A cyclist had been killed yes-
terday when a bus had gone into reverse in Colorado Springs. The 
fail-safes had been fixed now – at least according to the red-faced city 
planners – but a careful cyclist was a breathing cyclist. 

A few blocks from Ruth’s house the traffic lurched to life, mov-
ing by stops and starts. A car drove onto a lawn and spun in a circle 
before grinding to a halt in a hedge. Tania retreated to the sidewalk 
and walked her bike the rest of the way, keeping a wary eye over her 
shoulder for pursuing vehicles. She locked her bike to the railing in 
Ruth’s yard and climbed up the wooden stairs, tapping her omni to 
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Ruth’s security pad to let herself in. 

Thumping music mixed with a roar of conversation. It smelled 
of pizza. “I hope you haven’t eaten it all.” How many people has Ruth 
invited? A few friends from environmental groups, she’d promised. 
This sounds like a large value of “few.” 

The living room felt like a college bar on the last day of classes. 
Tania recognized some of the faces from her days with Earthsayer. 
Dune, from Nature Conservancy. Skye, from World Wildlife Fund. 
Pedro, from Greenpeace. Ruth leaned against the wall, one arm 
wrapped around a dread-locked beauty, the other holding a beer. 

“Did you recruit the astronauts?” Ruth asked. The conversation 
lulled, and all eyes turned to Tania, anticipating good news with 
which to justify another round of drinks. 

“I got four video endorsements,” said Tania. “They’re joining me 
on Witty. And they’ll promote Pax Gaia in a speaking tour after they 
land! According to Tian Jie, ‘There’s nothing like spending half a 
year on a lifeless rock to help you realize how precious the earth is.’” 

Her words triggered a round of enthusiastic applause and a 
clinking of glasses. “I love it! That’s exactly what we need!” The 
speaker, a handsome black man, sat cross-legged in front of the most-
ly empty pizza boxes. Gary? Yes, Gary from Earth First. He settled a 
slice of pizza on a plate and handed it to Tania along with a beer 
from the cooler. “Join me?” He shifted over to make room on the 
floor. 

Ruth glanced significantly at Gary. “Cute,” she mouthed. 
Yes, cute. Tania sat down. The pizza was cold already, the cheese 

transformed back into a greasy solid, but it still tasted delicious. 
She closed her eyes, enjoying the happy sounds. It’s nice to cele-

brate in biking shorts instead of black-tie. Tomorrow, she’d make the 
announcement, and then she’d move from the world of science and 
analysis to weeks of speeches and back-room meetings. 

I wonder what they’re saying in the White House tonight? Tania 
cringed at the memory of the terrifying trip through Washington, 
helpless in the back of the van. Tengri’s right. Something’s coming. 
Juarez has been playing this game a lot longer than I have. And she plays 
rough. 



 
 
 

Chapter 40 

Jie lost two consecutive rounds of rock-paper-scissors, so he was last 
through the airlock. He peeled off his stinking suit. Suit smell. Anoth-
er thing I won’t miss. I’ll have to start making a list, in case I ever get 
nostalgic. He walked, naked, to the shower, his initial modesty long 
ago lost to practicality. 

“Jie – oh, pardon me.” Tetabo Molari averted his eyes on the TV 
screen. 

Jie covered himself and dashed to the shower door. “You could 
have warned me of guest!” 

Sally giggled from the couch.  
“He just called,” said Sharon. 
Every time this guy calls, it’s bad news. But what can it be? The first 

five nanotile factories are running flawlessly. The shield assembly robots 
have arrived at L1. Jie hurried through the shower, pulled on clean 
clothes, and sat down next to Sally. 

“I have some bad news,” said Molari. I knew it. “Remember the 
legal agreement you all signed?” 

“Yes, and we’re not happy,” said Sharon. “Nobody told us you’d 
be running TV ads. Retirement communities? Jie Burgers? Really?” 

“I wish that was the worst of it.” Molari didn’t smile. “G2 law-
yers contacted me this morning. They claim that your endorsement 
of Pax Gaia is a violation of the promotional activities clause. From 
now on, you can’t contact any media without clearing your state-
ments with the US and Chinese governments.” 

Jie was too surprised to react, but Sally leapt to her feet. “That’s 
outrageous,” she said. “You’re censoring us. How can you do that?” 

Molari looked down. “If I resist, they can get a court order and 
cut your communications off completely.” He brought up a copy of 
the contract. 

 

Wherein the party of the third acknowledges without prejudice 

that insofar as the party of the first has commercial interests where 

commercial interests are defined as in subsection 28 of article 17, 

the party of the third does hereby agree to waive… 
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Jie’s eyes glazed over. It continued for a whole page, a ponderous 

perversion of English, meaningless, except as a code between lawyers. 
“My counsel has reviewed this,” said Molari. “They say it’s solid. 

You can talk to friends, as long as you watch what you say. But that’s 
it.” 

“Can we at least tell everyone that we’ve been silenced?” asked 
Rajit. 

“Only in generalities,” said Molari. “The contract has a self-
referential confidentiality clause.” 

Sharon squared her jaw. “I don’t get it,” she said. “This is just 
going to give us extra publicity when we get home. They can’t keep 
us off our Pax Gaia speaking tour.” 

“They can and they have,” said Molari. “The government-
appointed project manager is delaying your return until after the UN 
Meeting. He didn’t give a reason.” 

 
♦   ♦   ♦ 

 
Tania and Ruth’s car stopped outside the Denver convention center’s 
front doors. Over Witty’s objections, Tania had chosen to unveil Pax 
Gaia’s specifics here, emphasizing her ties with the nearby Climate 
Center. Despite the B-list location, an A-list mob of press and “350” 
shirted supporters had gathered on the sidewalk. The cheering started 
before Tania even opened the door. Somebody pressed a sign against 
the window. “We love you, Tania!” 

Ruth laughed. “Are you going to sign autographs?” 
“No way,” said Tania. “This isn’t about me.” 
They stepped out into the crowd. 
“Oh, oh,” said Ruth. Tania spotted it at the same time. Two 

gray-suited military types in wrap-around EyeSistants were moving 
to intercept them. They looked identical, right down to their haircuts 
and slightly over-muscled physiques. Tania saw her ripple of fear 
mirrored in Ruth’s expression. The men pushed out of the crowd, 
shouldering open a space. 

“Good afternoon, Doctor Black,” said one of the men. “We’re 
your bodyguards.” 

“Bodyguards?” asked Tania. 
“Witty must have forgotten to tell us,” said Ruth. 
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“We work for President Juarez,” said the man. “The President 

ordered round-the-clock security.” He pulled out a badge. It looks 
official, though it could come from GBOP for all I know. Anybody with 
a material printer can make a 3D hologram. Tania touched it to her 
omni to verify the identity chip. Green. 

 “What the hell is this?” asked Tania. She hurried into the lobby, 
forcing the two men to trot behind her. “Why is the President giving 
us security?” 

“She’s concerned that you’re making yourself a target,” said the 
guard. “She doesn’t want to take the blame if something … hap-
pens… to you.” Menace tinged his voice. 

Ruth yanked Tania’s arm. “Tania and I need to go to the toilet.” 
She dragged Tania down the hallway and into the women’s wash-
room. “I recognize one of them,” she hissed. “The taller one was 
watching the crowd outside Meaghan’s apartment.” 

“Oh. Shit.” Tania looked towards the bathroom door. “Did 
Witty’s investigators draw attention to us?” 

“I doubt it,” said Ruth. “Frank and Bruno are the best there are. 
But we’ll have to be careful. Those guys outside are clearly not body-
guards.” 

“Oh, you think?” said Tania. She looked at the door again. 
“What if he recognizes us from the street? That’ll link us to 
Meaghan.” 

“He won’t recognize us,” said Ruth. “Not unless he has reason to 
study the footage from his EyeSistant. There were lots of spectators, 
and we had bike helmets and sunglasses on.” 

“The worst of both worlds,” said Tania. “We know enough 
about the land deals to put ourselves at risk, but have no evidence we 
can actually use.” 

They left the bathroom, picking up their shadows at the door-
way. Tania found herself staring at the guards. How can Ruth even tell 
them apart? They’re like carnivorous herd animals. Identical – to confuse 
their prey. She forced her eyes away. “Listen guys. I appreciate what 
the President is trying to do. But I don’t want you here.” 

 “I’m sorry, Doctor Black. A presidential protection order is 
compulsory. But we are bound to strict confidentiality.” He smirked. 
“We work for you.”  

Sure you do. 



278 – The Glass Sky 

 
A growing crowd of invited guests mingled in the lobby, snack-

ing on vegetarian entrees and organic wine. A reporter spotted Tania 
and started towards them. A guard glided over to intercept. 

“I don’t have time to fight this right now,” said Tania. She led 
Ruth up the carpeted stairs to the green room. The guards followed. 
Tania slammed the door in their faces and locked it. “This is going 
to make confidential meetings so much more interesting.” 

Ruth picked up a tiny sandwich of colored leaves and cheese 
from the snack tray. “If this is the best Juarez can do, we should 
count ourselves lucky.” She stretched, put her legs up on the couch, 
and let out a long yawn. 

“Late night at the party?” asked Tania. She checked her hair. 
“You were getting along well with that lovely woman from Rainfor-
est International.” 

“How would you know?” laughed Ruth. “You and Gary didn’t 
waste any time heading out.” 

Tania sighed contentedly. “I was asleep by midnight I’ll have you 
know. A lesson I learned in university. If I know how I’d like the 
evening to end, why wait until 3AM?” She glanced at her omni. 
“Thirty minutes to show time.” 

A message blinked red. Highest priority. 
 

From the offices of Barnum, Binksworth, and Palmer: Cease 

and desist. You are in illegal possession of copyrighted images of 

Tian Jie, Sharon Steel, Rajit Pamir, and Sally Lui, henceforth referred 

to as “the astronauts.” We have obtained a court injunction… 
 
“You’ve got to be kidding.” She showed the message to Ruth. 
“Ignore it,” said Ruth. 
Tania read the message again. “Fuck. I can’t ignore it. The last 

thing I want is to get tangled up with lawyers right now. I’ve got to 
rework the presentation.”  She tapped her omni to one of the green 
room screens. “Page one. Delete video.” 

“Bodyguards, and a gag order,” said Ruth. “That’s two points for 
Juarez. I guess the game has started.” 

“Shut up, please,” said Tania. “I have to concentrate.” 
 

♦   ♦   ♦ 

 



   Niko Perren - 279 

 
At 1 PM, Tania brought up the Pax Gaia web page on her omni. She 
took Ruth’s hand. “This is both of ours now,” she said. Together 
they tapped the “make public” option. Where will this end? It felt as if 
they’d just trundled a large boulder down a mountain cliff. I wish I’d 
had an extra year. There’s so much we could still improve. 

She checked her hair one final time, then headed for the audito-
rium. 

“Rule number one is that positive ideas stick better than negative 
ones,” Witty had stressed. “We need to bring people to our side by 
showing them what they’ll gain. We need to paint a picture of the 
world we will create.” 

Tania stepped into a fog of camera light. I’m actually doing this. 
She launched into what would be the first of many speeches, mixing 
images of wildlife and natural areas with animations showing how 
wilderness would expand under Pax Gaia. She explained how job 
creation could ease pressure on ecosystems. How technology-based 
farming practices could produce more food on less land. And how 
the shield’s weather interventions would support the transition by 
blunting nature’s extremes. 

Ruth watched from the edge of the stage, just out of the cameras’ 
view. Applause thundered, and then it was over. She met Tania with 
a hug. “You were fantastic!” 

Tania’s omni buzzed. She turned away from the two bodyguards 
lurking in the shadows. Witty was in his characteristic shorts, but his 
million-watt smile was missing. “Loved your speech, Tania. But I’m 
afraid I’ve got some bad news,” he said. 

Tania groaned. “The cease and desist on the astronaut images? 
They sent it to me, too.” 

Witty shook his head. “It’s more than just the images. They’re 
banned from speaking on my show. And their return’s delayed until 
after the UN Meeting. Our whole publicity build is fucked.” 

Tania felt the optimism that had surged during her speech drain-
ing away. “So I’ll do the show alone. The ratings won’t be as good. 
But we’ll make it work.” 

“The TV network is making me cancel your appearance.” 
“Ignore them. It’s called the Witty Show,” said Ruth. “You’re 

Bill Witty.” 
 “The network has final control,” said Witty. “They normally 
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only use it at elections. But somebody leaned on them. Hard.” 

Tania reeled. “Your show is essential.” 
Witty shook his head. “It’s been a fun diversion, and I believe in 

what we’re doing. But I’m not going to sacrifice my career. They’ve 
muzzled us too well. Our chances of success are too slim.” His flaw-
less face settled into a drooping puppy expression, as sad as his smile 
could be radiant. 

“Am I supposed to feel sorry for you?” asked Tania. “You’re giv-
ing up on our planet’s future. Grow some balls.” 

“Whoa, easy.” Ruth shot Tania a warning look. “Sorry, Bill, 
we’re obviously upset.” 

“I’d like to continue helping,” Witty said. 
Tania clenched her teeth. “Help away,” she said. “How do we 

spread the word to 8 billion people without your pulpit?” 



 
 
 

Chapter 41 

eNews: September 7, 2050 

      Pakistan President Raza Talwar called India’s decision to di-

vert water from dams in Jammu and Kashmir an act of war. “This is 

a humanitarian catastrophe,” he said at a morning press confer-

ence. “The Indus River was already low from glacial loss. Now we 

don’t even have drinking water.” 

Indian Prime Minister Lana Gandhi defended the move. “The 

G2’s reckless sulfuring is already disrupting our monsoon. We are 

only protecting our citizens. Besides, the amount of water we are 

diverting is tiny. Pakistan’s government is using this opportunity to 

divert attention from their own poor water-management.” 

The escalating rhetoric is a serious blow for UN Secretary Gen-

eral Khan Tengri, who has encouraged Pakistan and India to unite 

behind Pax Gaia, the five-day-old environmental plan from UN Chief 

Biospherist Tania Black. Pax Gaia contains provisions for feeding 

monsoon countries by re-prioritizing food production. The dam clo-

sures are a clear vote of non-confidence. 

 
♦   ♦   ♦ 

 
The video window on Jie’s scroll froze, and the image of his mother 
faded to black. “Your call has been terminated by an automated sys-
tem for violating the terms of a legal agreement,” intoned the voice. 

Jie threw up his hands. “I know, I know. The number will un-
block in 24 hour. Stupid rén chā!” 

“I guess we can’t call it ‘the environmental plan’ either.” Sally 
made a note on her scroll. “That’s twenty-one trigger terms so far.” 

Sharon looked up from her reading. “Aren’t you running out of 
people to call? You’ve been at it all day. I don’t think you’re going to 
figure a way past the censor software.” 

“We got Witty’s receptionist,” said Jie. 
“Once.” Sally consulted the page. “For eleven seconds. And after 

that, voicemail redirects stopped working.” 
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Rajit looked up from the corner. “Maybe you should stop, before 

the adaptive AI cuts us off completely. I’d like to continue talking to 
my sister. Even if there are twenty-one topics I have to avoid.” 

“You talk to your sister?” asked Sally. 
“I’m an introvert, not a hermit,” said Rajit. “My sister teaches 

math at the university of Mumbai. We talk all the time.” 
Jie leaned forward, directing his voice away from the ceiling mi-

crophones. “What about hacking radio?” he murmured. “There must 
be receivers on earth that could pick up direct signal.” 

Sharon thought for a moment. “Not a bad idea,” she whispered. 
“Does anybody know anything about radios?” 

Silence. Rajit shook his head. 
“Scratch that then,” said Sharon. “I’m sure the censorship soft-

ware won’t allow us to research radio hacking.” She made a rude ges-
ture at the camera. “I don’t mean you, Earthcon,” she said. “You’re 
still our friend.” 

At least, we assume Earthcon is still friendly. Just like we assume 
that the microphones and cameras can’t hear low voices. But how can we 
be certain? 

Jie closed his eyes. What else? What else? Six of the nine nanofac-
tories were running now, and the rest were in transit. He’d just spent 
his whole day off studying Pax Gaia’s beautiful plans for Beijing. The 
green belt would not only create a wilderness area, but it would clear 
up the dust storms that had plagued the city for decades. Why is no-
body excited about this? He could find Tania on TV, of course, if he 
looked. But in digital back alleys. Never on the mainstream sites that 
the masses favored. Cheng’s current events teacher had yet to men-
tion Pax Gaia. 

The UN Meeting’s in two weeks. The battle will be over before I get 
there. There has to be something I can do from here. 

 
♦   ♦   ♦ 

 
Cheng’s class, all in neat blue uniforms, worked in small groups at 
their touch tables under the helpful guidance of their teacher. A po-
ny-tailed black girl – obviously from the exceptional refugees pro-
gram – squealed and pointed at the screen. ‹They’re here!› 

Bedlam! Cheng ran to the camera. ‹Dad! Sally! Rajit! Sharon!› 
“Hello everyone,” Sharon waved from the couch. “My name is 
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Sharon Steel, and I lead the lunar team.” She elbowed Rajit, who was 
still in his book. “To celebrate career day, we’re going to watch the 
shield’s self-assembly startup with you today. Did everyone practice 
their English?” 

“Yes,” cried a flurry of voices. 
“Good,” said Sharon. “Can somebody tell me how we get Jie’s 

nanotiles from the moon to the assembly robots?” 
A flurry of hands rose. The teacher pointed to a boy in the back. 

“You shoot them with magnet?” 
“That’s right,” said Sharon. “We pack the tiles in metal cylin-

ders, and then use a line of magnets to accelerate the ball so fast that 
it flies right out of the moon’s gravity.” She turned to Rajit. “Your 
question, Rajit.” She lowered her voice. “And no differential equa-
tions. Remember, they’re kids!” 

“I thought you said they were gifted,” Rajit muttered. He turned 
to the students. “Does anyone know what the steering motors on the 
metal cylinders are for?” 

The class erupted. “For steer!” shouted several students. 
“Why not just aim correctly to begin with?” asked Rajit. 
“The moon vely fah away,” shouted another kid. 
“Exactly!” said Rajit. “Our mass driver is on an orbiting, spin-

ning moon, aiming at a two-meter target 1.5 million kilometers 
away. It’s like sinking a golf ball on a windy day by rolling it around 
the earth five times. So we make small course corrections as the pay-
loads travel. Study your math. With an art degree, you can’t do any 
of this!” 

The comment drew laughter from the adults and cheers from the 
students. Rajit looked surprised, as if trying to figure out what was 
funny. I’m never quite sure if he’s playing it up. The seam between his 
oddness and sense of humor was nearly invisible. 

‹Look at your screens everyone, › said Sally. ‹The first tiles are ar-
riving.› 

Cheng’s distant classroom fell silent except for the inevitable 
fidgeting of ten-year-olds, and the video shrank into a small tile on 
the television. The rest of the display gave way to an animation of the 
shield, generated from the real-time telemetry data the machine 
streamed to earth. Initially the image showed just a horizontal line 
with a disk at its center, but as it zoomed, the disk resolved into an 
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enormous ring of solar panels. The solar panels collared a donut-
shaped control hub about 20 meters across, which was where the two 
long spokes originated. 

A familiar metal cylinder drifted into the frame. ‹That’s one of 
our nanotile payloads,› Sally narrated. ‹It left the mass driver a week 
ago. In the next two years, there’ll be a million more, although the 
shield will start being useful well before it’s completed.› 

Magnets pulled the cylinder into the control hub’s docking cra-
dle. A burst of laser light pierced the shell, and trillions of nanotiles 
flowed into the tile storage tank. Then magnets nudged the empty 
cylinder into the vaporizer, where it would be recycled into raw ma-
terials for shield wiring and scaffolding. 

Nanotiles started flowing through the spokes, past the solar pan-
els, towards the sprayers mounted 2 kilometers away. As the view 
zoomed out again, it became clear that the entire structure was spin-
ning, the spokes sweeping enormous circles through the void. 

‹Who’s been on a merry-go-round?› Sally asked the class. Most of 
the hands went up. ‹Remember how the merry-go-round pulls you 
outwards? Well, the shield uses the same idea. All the parts are de-
signed to rotate, which pulls them into shape. The shield is all phys-
ics: circles, and forces, and rotational energies. Another reason to 
study math.› 

The nanotiles reached the sprayers, which charged them, then 
ejected them through a billion microscopic jets. Magnetic forces 
snapped the tiles together; molecular hooks on their edges bonded 
and solidified the structure. At inconceivable speed, a sheet of mate-
rial 200 meters wide by a few atoms thick emerged behind the mov-
ing sprayers. An arc started to form, invisible to any observer, but 
rendered in glimmering blue. Five hundred meters. Then a kilome-
ter. This is live data! This is actually happening! 

When the sprayers had completed half a circle, each met the 
point where the other one had started. The sprayers turned off, leav-
ing the first completed ring of Nanoglass. 

‹It worked!› Jie shouted. The ring, 12 kilometers in circumfer-
ence, spun slowly, exquisitely balanced between the earth’s and sun’s 
competing gravities. The students cheered, high-pitched young voic-
es shrieking with excitement. Cheng bounced in front of the camera, 
clapping hands with his classmates. 
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Jie lost sight of the screen as Sally leapt to hug him. ‹What does 

it feel like?› she asked. ‹To know you invented this?› 
‹I invented the glass,› said Jie. He blinked away his joy. ‹What 

the shield engineers have done with it is beyond my imagining.› 
Even as they celebrated, the spokes ratcheted out, preparing to 

lay another ring as soon as more mass driver payloads arrived. A 
swarm of tiny Haier Construction Spiders scuttled across the com-
pleted Nanoglass ring, segmenting it with the radial control wires 
that would soon aim the sunlight passing through each section. 

“Oh, oh,” said Sally. A silence fell over the room. The spiders 
had stopped moving. 

“Hackers!” piped up one of the kids. “Terrorists finded a security 
hole.” That caused a rush of excitement in the class. 

“Communications with the shield are encrypted,” Sharon as-
sured them. “The only way to take control of the shield would be to 
go to L1 and reset the control hub computers by hand. I think we’d 
know if somebody was there.” 

“Aliens!” suggested another kid. 
Much to the students’ disappointment, the alien theory also 

proved wrong. The spiders started moving again. After a few more 
questions, Sharon disconnected them from Cheng’s class. 

“We’ve done it,” she said. “Now we hook up the last nanofacto-
ries, and wait until Earthcon lets us come home.” 

Jie sank into the couch. Home. What will it feel like to hug Cheng? 
Will Cheng even tolerate a hug? And to smell a flower. To taste the 
ocean. To feel wind on my face. He tried to picture trees, but saw only 
the empty moonscape. If I stayed here long enough, would I stop 
dreaming in color? 

“Are you excited to go back, Sharon?” Jie asked. 
Sharon jerked, as if he’d caught her deep in thought. “I am,” she 

said quietly. “It was different last time. We were so full of optimism 
then. At the high water mark of human exploration, ready to venture 
out into the solar system. To the stars even. But we forgot about get-
ting our own planet in order. I don’t imagine I’ll be back here again.” 

“Is it hard to adjust to six times lunar gravity?” 
“You get used to it,” said Sharon. She pushed with her hands, 

bobbing 50 centimeters above the couch and drifting slowly back. 
“But you’ll never stop dreaming of this.” 
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Sally poked Jie in the ribs. “It won’t be as bad for you Jie. You’ve 

gotten so skinny you’ll barely feel earth gravity.” 
“The nearest fried rice balls are half million kilometers away,” 

said Jie. “It cuts down on my snacking.” 



 
 
 

Chapter 42 

“My job feeds my family. It puts a roof over my head. It allows me to 
enjoy life.” The man was beautiful, teeth gleaming white, hair parted 
with a ruler. His left arm wrapped around his wife, a wholesome 
brunette just full-figured enough to put normal women at ease; his 
right arm held the hand of a little girl. She clutched a teddy bear. 

“My job helps the whole world,” the man continued. “When we 
use iron, or timber, or food from other countries, we spread our 
wealth and create jobs there, too. And when people in other coun-
tries have jobs, they don’t have to fight each other.” Images of 
burned corpses flickered in the background. The little girl looked 
over her shoulder and shrunk closer to her father. 

“Radical activists have created a plan to take our jobs away. They 
say that when we feed our families, we harm the planet.” As he 
spoke, his face paled. He grew skeletal. Developed sores. Holes ap-
peared in the girl’s clothing, and she looked down in horror, swatting 
at dark stains spreading like oil slicks on her dress. She moaned in 
fright. 

“Tania Black doesn’t care what happens to me. Or to my daugh-
ter. Because her agenda isn’t based on compassion. It isn’t even based 
on science. Her agenda is created by people like Rodelia Flint, an 
eco-terrorist who hides under an assumed identity.” The picture 
showed Ruth, barely recognizable after a blasphemous digital makeo-
ver. 

“We all know where terrorism gets us,” the man said darkly. A 
cross-fade, to the nuclear blast crater in Boston, an image seared into 
the mind of every American over the age of 25. 

“Fortunately, President Juarez stands up to the fanatics. When 
Tania Black wanted more hurricanes, President Juarez said “No!” 
Now Tania Black wants to take away my job and destroy our econ-
omy. And President Juarez is saying “No!” again. President Juarez 
thinks my family is more important than endangered grasses in Aus-
tralia. That’s why she worked with the Chinese government to create 
Tamed Earth. So that everyone on the planet can live in safety and 
prosperity. In balance with nature, instead of enslaved by it.”  
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This message has been paid for by Environmental Citizens for a 

Green Future. 
Ruth saluted the television with double middle fingers. “Fuck-

ers,” she sputtered. “They make it sound like I caused the Boston 
bombing.” 

Outside the hotel room window the Sao Paulo street buzzed 
with activity. At 43 million people, the sprawling metropolis was a 
world unto its own. A good place to start their international Pax Gaia 
tour, especially since China had denied them visas. 

Witty’s face appeared where the video had been. “Rodelia Flint? 
Is that really your name Ruth? It’s kinda catchy.” 

“Don’t you dare,” snapped Ruth. “I changed it in high-school. 
Do I look like a Rodelia to you?” 

“Definitely not,” said Tania. Witty looked poised to say some-
thing else, but Tania managed to reach him with a warning glance. It 
had been a long flight to Brazil. “How long have these ads been run-
ning?” 

“Started a few hours ago,” said Witty. “A very expensive cam-
paign. Tier one opt-in.” 

“Tier one?” Ruth whistled. 
“Meaning?” asked Tania. “I don’t watch TV unless I’ve paid to 

have all the ads scraped out.”  
“I find that as admirable on a personal level as I find it disturbing 

on a professional one,” said Witty. “Fortunately for me, most people 
are happy to watch a few minutes of advertising to get a free show. 
That’s opt-in. The tier is the precision of targeting. This ad only hits 
people whose media consumption shows that they’re natural Pax 
Gaia supporters. And there are four different flavors. You saw the 
middle class one. There’s also a blue collar, a business, and a youth 
flavor.” 

“And who paid for this?” asked Tania. “Environmental Citizens 
for a Green Future? It sounds like a group of seniors who plant trees 
in their spare time.” 

“They’re a consortium of mining and chemical companies,” said 
Witty. “They registered the trademark yesterday. Along with Youth 
for Earth and two others. It’s called astroturfing. Give themselves a 
nice name that sounds like a citizens’ group. Carbon companies per-
fected the practice when they were still denying climate change.” 
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“And it’s legal to lie about us like that?” asked Tania. 
“An elected official could have them arrested under the mud-

slinging act,” said Witty. “But our only option is civil courts. That 
would take years, and then we’d find out we’d sued a shell compa-
ny.” 

“At least we know what the United States business community 
thought about my Washington presentation yesterday,” said Tania. 
Yesterday? Was Washington really just yesterday?  At least they’d lost 
the bodyguards who’d plagued their three-day US whirlwind. 

“I don’t know why you even bothered talking to the suits,” said 
Ruth. “We’re advocating environmental taxes. It’s like trying to sell 
an asteroid to the dinosaurs.” 

“There are lots of new companies who would love to compete on 
a level playing field,” said Tania. “They’re the mammals I was trying 
to impress. Green technology is only expensive if the earth is worth 
nothing.” 

“What do the awareness numbers say?” Ruth asked Witty. 
“Keyword searches? Text messages? Are we having an impact?” 

“Don’t worry about the awareness numbers,” said Witty. 
“That bad?” 
“Stay focused and hope that something sparks,” said Witty. 

“Keep up the interviews and public appearances.” 
Tania groaned. “I don’t know that my voice is going to last.” 
 

♦   ♦   ♦ 

 
Venues blurred together: Sao Paolo, Buenos Aires, Guadalajara, 
Mexico City, and now London. In Pax Gaia’s greatest moments, 
Tania stood in front of an audience, explaining what a city might 
look like 20 years down the road.  Witty’s media advisors combed 
through social networks to find out which issues were most pressing. 
In Mexico, she talked about expanding the volcano parks. Today, 
she’d talk about the Thames River and rail links to the countryside. 
Each speech was different. Each needed practice.  

On the wall screen, the introductory speaker was just stepping 
on stage. Tania yawned despite the coffee she’d just downed and 
rested her forehead on the green room makeup table. She’d slept lit-
tle on the plane from Mexico, despite the first-class beds. 

Ruth popped her head through the door. “Got a second?” 
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Tania nodded. “Did you reach the Prime Minister’s Office?” 
“He’s sympathetic, but he won’t meet with us,” said Ruth. 

“Same with the Dutch and Germans.” 
Tania bared her teeth at the ceiling. “Arrrrrrggh. Tengri has over 

fifty countries ready to support Pax Gaia. But everyone’s scared of 
our poll numbers.” 

“Chicken and egg,” said Ruth. “Juarez has played this brilliantly. 
Our publicity is limited by our lack of political support. And without 
publicity, no country is going to risk pissing off the new climate 
overlords by joining us.” 

The muffled sound of cheering filtered through the door as the 
speaker finished his introduction. My first European audience. Hello 
nerves! They stepped into a gloomy hallway, and pushed the stage 
door open a crack. 

“Two thousand people,” said Ruth. “Including British cabinet 
members, and a number of business leaders. You’ll like Europe. 
They’re much more tuned in to the environment than we are at 
home.” 

Preaching to the choir, in other words. Which is fine. The choir also 
needs a sermon now and then. Tania adjusted her blouse. “How do I 
look?” It came out as a hoarse croak. 

“Beautiful,” said Ruth. Apparently the word also meant exhaust-
ed. 

Tania stepped onto the stage. She lingered at the spotlight’s 
edge, taking it all in. The auditorium was a beautifully restored thea-
tre dating back to the 16th century. She had no idea how Witty’s 
publicity team was managing it, but in every city the venues had got-
ten nicer. As if Witty were apologizing for not putting them on his 
show. 

Breathe. Step forward. Thunderous applause. Two thousand faces 
cheered Tania, until the audience lights dimmed, leaving her alone. 
She could see only blackness beyond the spotlights. It’s like I’m talk-
ing to the void. But the darkness was alive, listening. She sensed none 
of the muted skepticism that had greeted her speeches in Washington 
and New York. When she told the story of the gorilla on her first 
triage in Africa, the hall fell so quiet she could hear her heart. And 
when she explained how the green-spaces around London could be 
linked into a continuous wilderness area, the audience rustled with 
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possibility. 

The hour flew by. And when it was over, she knew she had 
them. 

Two thousand more converts. 
Out of 8 billion. 
How do politicians manage this pace for a two-year election cam-

paign? Maybe I’m not narcissistic enough. 
Tania retreated to the green room. She slumped into the chair. 

“That went well,” she croaked. 
“You sound like a wounded gravel pit,” said Ruth. “You might 

have to take a few days off. Get one of the other Pax Gaia planners to 
speak.” 

“Witty’s throat spray works,” whispered Tania. “Kills the pain 
just long enough.” 

Ruth’s nose wrinkled with disapproval. “That stuff can’t be good 
for you. You need to rest your voice. As soon as you talk to one more 
person.” 

“Ruth, I can’t even think straight any more. Please don’t make 
me do another interview.” 

“It’s the South African President. His office called while you 
were on stage. He’ll be calling you himself at 20:00.” 

Mbani? Calling me? Tania hadn’t heard from him since she’d 
backed him down over the Knysna Preserve. Why him? They found a 
private office. 20:00 came, and then passed. 20:15. 20:20. Ruth 
rubbed Tania’s shoulders as Tania struggled not to drift off. Is this 
what they mean by Africa time? Maybe he won’t call after all. And then 
her omni buzzed, and Mbani’s smiling face appeared on the screen. 

“Doctor Tania Black!” His voice was rich as fresh-ground coffee. 
“You have proven yourself a force of nature.” 

 “Thank you,” said Tania, speaking softly so that her voice 
wouldn’t crack. Mbani’s expression was difficult to read. 

“Khan Tengri has been quite persistent about Pax Gaia. My ad-
visors tell me that the plan is good. Opinion polls show that it could 
have broad public support here in South Africa, if we gave it a little 
push. So I would like to help you.” 

In an instant, Tania was awake. 
“There are other leaders who feel like I do,” continued Mbani. 

“Can you meet us in Cape Town? Tomorrow?” 



292 – The Glass Sky 

 
Tania froze the call. “Ruth, can you handle Belgium and Am-

sterdam?” 
Ruth nodded enthusiastically. “Go! This is it! The political en-

dorsement we’ve been waiting for.” She winked. “Don’t hesitate to 
sleep with him if you have to.” 

Tania punched Ruth in the arm hard enough to stop her laugh-
ter. She resumed the call. “I’ll book a flight.” 

“No need,” said Mbani. “One of my private jets can pick you up 
this evening. I’ll have a driver come and fetch you.” 

A private jet? Relief mixed with guilt. As somebody who cycled 
and rode public transit, a private jet seemed insanely extravagant. 
Not to mention the hypocritical message it would send. But I can’t 
function if I don’t get some sleep. 

“Fantastic,” she said, before her conscience got the better of her.  
 

♦   ♦   ♦ 

 
Khan Tengri answered Tania’s call from a leather chair. The room 
had a low, curved ceiling and the wall behind him featured a promi-
nent UN logo. Airplane? Stress creased his forehead. 

“Khan, I thought you were in New York?” 
“Pakistan launched air strikes on the Indus dams,” said Tengri. 

“There are massive casualties. I’m on my way to Islamabad. So if this 
isn’t an emergency…” A muscle on his forehead twitched. 

“Holy shit!”  
 “I was so close to finally getting them behind Pax Gaia… So 

close… I’m going to meet the Pakistani President this afternoon. 
Assuming he’s still in control. There are coup rumors. Not good. 
Not good.” He wiped sweat off his brow with a trembling hand. 
“Now, what is it, Tania?” 

Tengri’s flying into the jaws of a nuclear war. Tania found herself 
at a loss for words. She almost apologized for calling. No! Pax Gaia is 
part of this same battle. We’re fighting for the future. 

 “Mbani just called me. He invited me to Cape Town.” 
 Tengri suddenly seemed a little taller. “Mbani? That’s great 

news! I’ve been working on him, too. He’s an important regional 
mover.” 

“He’s the first leader who’s talked to me,” said Tania. “Got any 
advice?” 
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“Know your limits going in,” said Tengri. “His endorsement is 

important. But that man serves only himself. He’d sell his children 
for a profit, if he knew who they were.” 



 
 
 

Chapter 43 

Two huge men waited outside security at the Cape Town airport, 
one white, one black, like opposing rooks on a chess set. Heavily 
armed rooks. The white man held a shotgun, one finger on the trig-
ger. The black man had four holsters on his chest, each containing a 
handgun. 

“Doctor Black. We’re your bodyguards. Come with us please.” 
At least these guys really are bodyguards. Though they may have watched 
too many action movies. 

The men whisked Tania into an armored car and drove onto 
what had once been a freeway, but was now paved chaos. Vehicles of 
all sizes and description screamed down the street, weaving around 
enormous potholes and each other as their navigation computers jos-
tled for position. Vendors lined the roadside, selling cheap food and 
cheaper imported goods from grocery carts. Behind them sprawled 
endless garbage-strewn slums, a mixture of decaying concrete and 
rusting shipping containers.  

After 10 kilometers they reached the high-security zone sur-
rounding Cape Town’s core. A line of vehicles inched towards the 
perimeter fence checkpoints, but the diplomatic car had special clear-
ance. A barricade dropped, and they zipped through a side gate with-
out slowing.  

The shacks and rusty containers vanished, replaced by well-
maintained houses with lush gardens full of exotic plants. Gone were 
the street vendors. In their place, drive-through GBOPs and air-
conditioned shopping malls. Even the people looked different: 
healthier, in collared shirts and neatly pressed shorts. 

Tania’s hotel sat at the waterfront, overlooking the harbor. Her 
upper floor suite faced the downtown’s gleaming office towers and 
elegant historical buildings. Table Mountain framed the scene, a 
stunning wall of mist and rock with a cable car running up one side. 
This is spectacular. And the meeting isn’t for another four hours.. After a 
night in the private jet, Tania felt rested for the first time in days. 

“Local hikes. Two hours long.” 
She skimmed the list of choices, threw on shorts, a baseball cap, 
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and dark sunglasses, and stepped into the hallway.  

The guards straightened to attention. 
“Sorry guys, I’ve been on planes and in hotels for a week. I’m go-

ing for a walk up Lion’s Head. Come if you like. Or you can pretend 
I’m still in the room.” 

The guards looked at each other. “We’ll come,” said the black 
man reluctantly. 

With the guards in tow, Tania took a taxi to a parking lot above 
the city and joined a steady flow of tourists walking up the well-
maintained summit trail. Despite their size, the guards had little 
trouble keeping up; they flanked Tania as she corkscrewed her way 
towards the rocky overlook. The flowers were weirdly beautiful: 
rainbow anemone, organic fireworks, purple beads on spiky stems. 
South Africa’s unique floral kingdom, the fynbos, had survived cli-
mate change well so far. Desert plants handled extreme weather more 
easily than their rainforest counterparts. And the mountains allowed 
species to migrate to the cooler heights. 

Tania climbed, savoring the sweat. A panorama of rugged cliffs 
stretched south towards the Cape Peninsula. Table Mountain tow-
ered over the city, the wind conjuring billows of mist which tumbled 
over the craggy ramparts before fading like ghosts as they hit the 
warmer air beneath. It feels good to be outside. Smelling the scented air. 
Feeling the wind. Tasting the ocean. This is what I’m trying to save!  
This, and all those people crowded into the miserable shantytowns, out 
there on the hazy flats. 

 
♦   ♦   ♦ 

 
Mbani’s inner sanctum was a large wooden office, richly appointed 
with animal skins and traditional African art. When Tania entered, 
she saw only Mbani and two others: the Brazilian President, Lucas 
Olivera and the Indonesian President, Sentosa Pertiwi, a bookish 
woman with black shoulder-length hair. They sat three abreast at an 
exotic hardwood table, Mbani at their center.  

“I wanted to keep this meeting small so that we can speak frank-
ly,” said Mbani. “All of us are influential in our regions. If we sup-
port you, others will follow.” 

Tania took the single remaining seat, opposite the three presi-
dents, as if she were facing a panel of judges. “We need visionary 
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leaders right now. What would you like to know?” 

“I’ll get straight to the point, Doctor Black,” said the Indonesian 
President. Her voice held a stern authority. “Juarez and Lui scare the 
hell out of us, and Tamed Earth scares the hell out of us. We want to 
see Pax Gaia succeed.” 

“Then support me,” said Tania. Try not so sound desperate. 
“If we support you, the G2 will punish us. We need recognition 

for the risks we take by going first.” 
Tania noticed a cheetah hide on the wall. Such a beautiful ani-

mal. Who would want to skin one? “What sort of recognition are we 
talking about?” 

“Concessions,” said Olivera. “For instance, your plan for re-
growing the Amazon requires the relocation of many farmers. Given 
the size of Brazil’s forest, I think we are entitled to some exemptions 
from…” 

“I can’t do that,” interrupted Tania. 
Olivera looked at Tania in surprise. 
“I’m sorry, Mr. President. You want special treatment for the 

Amazon. Japan wants it for fisheries. The Canadians want the 
Northwest passages kept clear all year; the Panamanians prefer the 
Northwest passages frozen.” Tania looked around the room. “By the 
time we’ve given everyone special treatment, we’ll be back where we 
started. We have to put the welfare of our planet and its people first. 
That’s the lens through which we must view our decisions.” 

An awkward silence hung in the air, thick as smoke. 
“We’re not proposing concessions for everyone,” said Mbani. 

“They’re for us alone. That’s why there are only three of us. You’ll 
only weaken Pax Gaia a tiny bit. Assuming anyone even found out. 
You need us, Doctor Black. Without us, you’ve lost this battle.” 

“You need me, too,” said Tania. “Would you feel comfortable 
negotiating a trade deal with China, Mr. Olivera, knowing that they 
could cut off your rain?” 

“It’d be even worse if we teamed up with you and failed, Doctor 
Black.” Olivera looked at her, almost pleading. “What we are asking 
is not unreasonable. In a revolution, the first movers get the bullet as 
often as the spoils. Even with our help, Pax Gaia is a long shot. The 
G2 retain physical control of the shield hardware. They can renege if 
things get tough. We need to be compensated for the risk we are tak-
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ing.” 

Another, even more uncomfortable silence. I have no choice. No 
other leaders have even talked to me. 

“I’m sorry.” Tania stood up, shaking her head. Get out before you 
cave. “I can’t help you.” She backed towards the doorway. The glass 
eyes of dead animals stared at her from the walls. How many more 
species will vanish? Half? Three quarters? 

“Are you that inflexible?” asked Mbani. “Won’t you even discuss 
it?” 

“There’s nothing to discuss,” said Tania. “Every sentence in Pax 
Gaia is there because it’s true. If we lose that foundation, Pax Gaia 
becomes just another worthless compromise. Either you help me, or 
you become vassals to the US and China. It’ll be like the old days, 
when we worshipped gods in the hope that they would bless us with 
rain. Except this time the rain gods will run for office in far off coun-
tries, and you’ll offer bank transfers instead of oxen.” 

Tania let the door thud shut behind her. Please. Somebody call me 
back. She waited. I could crawl back in there. Give them what they 
want. 

But she didn’t. Her bodyguards met her at the security gate, and 
with them at her side, she dragged herself out of the South African 
government’s halls of power and into the Parliament Building’s gar-
dens. 

Cloud covered Table Mountain now, a moving blanket of mist 
that glowed coral in the setting sun. Fourteen hours flying. For ten 
minutes. At least the climb up Lion’s Head was worthwhile. The trip 
wasn’t completely wasted. 



 
 
 

Chapter 44 

“Manvinder! Manvinder!” Manvinder jerked upright, blinking at the 
unexpected light in his bedroom. His grandmother stood in the 
doorway. All around he could hear activity: voices in the neighboring 
apartment blocks; shouts on the street below.  

“What’s going on?” 
“You must leave the city.” His grandmother’s eyes were wide, 

like a cow caught in traffic.  “Take your sister. Leave Mumbai now.” 
Manvinder stumbled out of bed. “Why? What’s happening?” 

Grandma was getting older. She can be weird sometimes. But she’s nev-
er acted like this before. Should I call Mom? His parents were in Lon-
don for three days, lecturing at some math conference. 

Grandmother held out her omni. It showed a video, taken from 
many kilometers away, of three mushroom fireballs roiling the night 
sky. Her ancient hands trembled, and it was difficult to make out 
details on the small screen, but it looked as if there were skyscrapers 
silhouetted against the flames. Many skyscrapers. 

“Pakistan,” confirmed his grandmother. “Our government 
launched a full nuclear strike. Those damned idiots.” 

A high undulating noise started up in the distance, a sound he’d 
heard only in movies. An air raid siren. His sister appeared in the 
doorway. At five, she was ten years younger than him. “Granny? 
Manvinder? What’s happening?” 

Manvinder grabbed his emergency backpack. “We’re leaving the 
city, Kari.” His parents had drilled it into him all summer, as the 
tensions with Pakistan had flared and subsided like his grandmother’s 
arthritis. “If you hear of nuclear strikes, don’t wait. Not for anything. 
Don’t come home. Get as far out of Mumbai as you can. Do you under-
stand?” They’d even showed him photos of Pakistan’s mobile missile 
platforms. “No matter what you hear on the news, first strikes won’t 
work.” 

His sister looked around in confusion. “Are you coming too, 
Grandma?” 

“Of course dear.” Manvinder could hear the fear in her voice. 
“I’ll be coming after, so I don’t slow you down. Go with you broth-
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er.” She thrust him a handful of crumpled bills. “You’ll need this 
when the net goes down,” she hissed. 

The volume on the streets was rising. Cries of celebration. The 
sounds of cars coming out of their nocturnal hiding places. 
Manvinder grabbed his sister’s hand, and with one quick glance at 
his grandmother they hurried to the stairs. By the time they reached 
the ground floor, people thronged the stairwell. Manvinder picked 
up his sister, and together they plunged out onto the street. The 
cheering of the crowds deafened them. All around, people poured 
out of buildings, waving banners, screaming in celebration. Got to 
find a car. But the grid was paralyzed, the vehicles bogged down in 
the swamp of bodies. One of the stopped vehicles disgorged a young 
couple. They looked around, getting their bearings, then set off at a 
brisk jog, pushing through the crowds. 

Manvinder fell in behind them, struggling to keep up with his 
sister in his arms. Others traveled in the same direction. A father 
with an infant. A young man in jogging pants. Frightened people, a 
second current flowing through the first, grim faces pushing through 
the cheering mobs. 

“Victory, victory!” A man emerged from the horde. Tried to 
shake Manvinder’s hand. 

Kari squealed. “I’m scared. I want to go back to Grandma’s.” She 
squirmed, wriggling until he was forced to drop her. “I want Mom. 
Where are Mom and Dad?” Another siren started in the distance.  

“Mom and Dad will meet us, Kari. At the rendezvous. Remem-
ber how we practiced? But we have to hurry.” Walls of apartments 
stretched to the sky around him, concrete fences trapping him in the 
city. How long will it take to walk to the edge of Mumbai? Hours? Days? 
Two military jets flashed low overhead, followed a half second later 
by a clap of sound. People pointed and cheered. 

And then, suddenly, the mood changed. “Delhi’s been hit,” 
somebody yelled. “They hit Delhi.” “Delhi!” “Delhi!” The name 
bombarded him from all sides, repeating, growing louder. The flows 
changed, the revelers now a minority. Hands pushed him forward, 
crushing, lifting him off his feet. 

“Manvinder!” 
He snatched at his sister’s hand, but the surge of bodies tore 

them apart. “Kari!” he screamed. “Kari!” A forest of legs closed 
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around her. He tried to fight back to where he’d lost her, but the 
push of flesh was unstoppable. No! No! “Kariiiii!” 

He couldn’t even see the street corner any more. All the build-
ings looked the same, ominous against the night. “Kariiiii!” 

The. 
Universe. 
Stopped. 
White. 
Flash. 
A great sun lit the night. And then, with the roar of a thousand 

freight trains, every window shattered in a blast of flame. 
Eeeeeeee. 
Dazed, Manvinder pushed a dismembered torso off himself. All 

around, people staggered to their feet. A man stumbled in front of 
him, his face torn off, skeleton mouth open in a scream. Silence. On-
ly the buzzing in his ears. Manvinder tried to wipe the blood out of 
his eyes. Pain! He stared at the shards of glass jutting out of his 
hands. A … woman? … man? stumbled in front of him, mouth 
moving like a fish. 

Get out of the city. Find Kari. Meet my parents. 
Thick ash started falling from the sky, burned humanity, falling 

like snow, filling his lungs. Manvinder lurched forward, trampling 
bodies. 

Get out of the city. Find Kari. Meet my parents. 
Get out of the city. Find Kari. Meet my parents. 
 

♦   ♦   ♦ 

 
“Jie, wake up!”  

A moment of confusion. The clock read 4:15 AM. Sharon, 
pounded the next door. “Sally, wake up! Rajit!” 

“Lights.” 
Jie yanked on the shirt he’d left folded on his chair and stumbled 

into the hive, scanning the ceiling and floor for water. The television 
was on, playing a news-broadcast from earth. Dog testicles. Is that a 
mushroom cloud? 

He sank into the couch. Moments later Sally joined him, wrap-
ping an arm around his shoulder, pulling in tight. 

Rajit stood in his doorway, paralyzed. “Have they hit Mumbai?” 
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“… a surprise attack,” continued the reporter. “Only yesterday, 

rumors were swirling that UN Secretary General Khan Tengri had 
finally negotiated a truce around mutual support for Pax Gaia, UN-
Bio’s ambitious environmental plan.” 

Sally got up and led Rajit to the couch. Sharon vanished into the 
kitchen, as if she could not yet decide on an appropriate response. 
Gradually, the videos and hastily uploaded photos emerging from 
Pakistan’s shattered communications links stitched themselves into a 
fragmented picture. All of Pakistan’s large cities and military bases 
had been hit by multiple warheads. Islamabad, the government cen-
ter and home to the foreign embassies, was flattened. Analysts already 
put the death toll at over 15 million, based on census totals from 
areas known to have been destroyed. 

“Tea anybody?” asked Sharon. “I have some biscuits too, fresh 
from earth, if you want a snack to go with the end of the world.” 

Nobody was interested, but she handed out cups anyway, on au-
topilot. Jie sipped the steaming liquid, wincing at the lifeless brew. 
Sharon might be the better cook, but he had a thing or two to teach 
her about making tea. He added two scoops of sugar. Sweeten water 
enough, and you don’t even need tea bags. 

An analyst in a red bow-tie predicted that the fallout would re-
main trapped by the rocky walls of the Himalaya and Karakorum 
until it lost some of its venom. A second analyst argued with him, 
predicting that the radiation would travel north, over Kabul, Du-
shanbe, and Tashkent. A crippling plague on countries already 
blighted by poverty and bad government. 

Radioactive dust clouds? Deaths in the tens of millions? For what? 
The earth Jie had left didn’t exist anymore. It had vanished forever, 
replaced by the menacing and dangerous place on the television. 

Rajit stiffened as the coverage switched to India. A reporter stood 
on a darkened Mumbai street, surrounded by thousands, tens of 
thousands of bodies, all in motion. “We’ve just heard a report that 
Delhi has been hit,” the reporter shouted over the noise. “People are 
desperate to get out of Mumbai. I’d be leaving too, but the streets are 
so full of pedestrians that the transportation grid has collapsed. We 
can only hope that Pakistan’s mobile weapons have…” 

The image on the screen vanished. No flash or burst of static. 
No camera tumbling down the street. The picture just winked out of 
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existence, the reporter cut off mid word.  

Rajit moaned. “No. No! My mother. My sister and her hus-
band… Their kids… Kari is only five.” A view from further away 
showed a roiling mushroom cloud rising over a darkening city, 
swathes of lights blinking out in rapid cascades as the electrical sys-
tems unraveled. 

Only seven of Pakistan’s mobile warheads survived India’s strike; 
India’s missile defenses shot down two. One failed to detonate and 
crashed into the crocodile exhibit at the Surat zoo, causing one of the 
more unlikely casualties of the war. But four warheads did get 
through. Ahmedabad, and Mumbai were hit once. Delhi twice. Four 
weapons, out of a total arsenal of nearly a 100. 

It was enough. 



 
 
 

Chapter 45 

Moisture fogged the Amsterdam restaurant’s windows; bicycle head-
lights cut cones of light through the drizzle. It had been raining when 
Tania left London. It was still raining today, the Cape Town spring a 
distant dream, eclipsed by catastrophe. Tania picked at her half-eaten 
curry. Indian food – bad idea. I feel like I’m at a funeral feast. 

“You’re sure Tengri’s dead?” asked Ruth. 
“You saw the pictures. Islamabad is destroyed.” Tania fought 

back tears. I talked to him two days ago. “It’s two weeks to the UN 
Meeting. We don’t have a single government behind us. And with 
Tengri dead, we have nobody to handle the political side.” Tania’s 
eyes darted to the exit.  I want to get out of here. Away from all this. 

The long-haired man behind the counter was cutting squares off 
an LSD blotter for two giggling tourists. The outlines of pedestrians 
passed back and forth outside the window. Tens of millions dead, yet 
life goes on. Tania felt the world blurring beyond her eyes. “We’ve 
lost, Ruth. How are we going to get the attention of 8 billion people 
when the television’s showing bodies with their faces burned off? 
How do we compete against such horror?” 

“This underscores the need for Pax Gaia,” said Ruth. “There are 
other nukes: Iran, Afghanistan, Turkey, Indonesia, Congo, Brazil, 
North Korea.” She squeezed Tania’s hand. “I had two thousand envi-
ronmental groups on my conference call yesterday. Two thousand. 
I’ve never seen the movement this united.” 

“But it’s not enough,” said Tania. “We aren’t getting the mind-
share we need, and I don’t know how to change that. I should never 
have agreed to be the face of Pax Gaia.” 

“You inspire people.” 
“Bullshit. I’m a liability. The politicians hate me. Witty doesn’t 

even think it’s worth putting me on his show. And the UN budget 
office just fired me.” 

“You got fired? When?” 
“An hour ago. They did it by email. Didn’t even have the decen-

cy to call me.” 
Ruth put down her fork mid-bite. “I thought you worked for 
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Tengri.” 

“Worked. Past tense. I got the job on a technicality. And now 
I’ve lost it on one. Without a Secretary General, I report to the 
budget office. And somebody provided them with evidence of the 
kickback scheme I used to fund Pax Gaia.” 

“It had to be Juarez!” snarled Ruth. “But that means she’s still 
worried.” 

“She’s dancing on our graves, Ruth. I can’t even access the simu-
lation data now.” 

Ruth lowered her voice to a whisper and leaned over the butter 
chicken. “Witty’s investigators have made progress on the Ethiopian 
land deals. Maybe it’s time we struck back at her.” 

Tania shivered, as if the rainy night had reached an invisible 
hand through the glass. “Do you have any idea what our life expec-
tancy would be?” The red lights of a pleasure-doll store blinked 
across the street. Tania felt exposed, an easy target in the lit window, 
like an atheist in a lightning storm. 

“We have to see this through to the end,” said Ruth. “We may 
not win, but millions of people believe in what we are doing. They’re 
standing on street corners. Knocking on doors. We owe them a fight 
at least. Isn’t that what you told Witty?” 

Tania stirred her half-eaten curry. “Well, convincing them one 
auditorium at a time isn’t enough,” she said. “It’s time to go home. 
Talk to Witty. Plan a new strategy.” 

Ruth nodded. “Wanna split a hash brownie first, and walk in the 
rain? See Amsterdam one last time before the dikes overflow?” 

 
♦   ♦   ♦ 

 
The armored knight wore his visor up, his face sweat-stained from 
battle. 

“My shield,” he said. “It’s my most important defensive tool. 
Some days it’s all that stands between me and disaster.” The shield 
teetered in the bottom half of the frame. “I thought I knew how to 
use it. But Tania Black says it works better if somebody else holds it 
for me.” The camera panned back, and the knight wasn’t holding his 
shield at all. Two bearded dwarves held it, one on each side. They 
stumbled comically ahead of him, as he strutted up the hill, bran-
dishing his sword. 
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Then a dragon dropped out of the sky and tore all four of his 

limbs off. The dwarves ran for cover. 
“The shield. America helped build it. America should control it. 

This message is paid for by Mothers for American Sovereignty.” 
“Is it just me?” asked Tania. “Or are in-flight ads getting worse?” 
 

♦   ♦   ♦ 

 
Witty’s mansion stood alone on a hilltop, a juxtaposition of concrete 
and glass cubes that mocked houses with mere million dollar views. 
The car dropped Tania and Ruth outside a high stone wall topped 
with security lasers. Ruth tapped her omni to open the gate, and they 
hurried through before the two government minders who’d tailed 
them from the airport had a chance to catch up. 

“Sorry,” said Tania. “Private meeting.” Hope the sun roasts you 
out there. 

A cobble-stone path wound past a tasteful mix of native cactuses 
and grasses to an enormous steel doorway. It opened as they ap-
proached, and a man in an old-fashioned butler suit appeared as if by 
magic. “Tania Black. Sign here.” He handed her a scroll on a silver 
tray. 

“What is this?” 
“A standard sexual disclaimer for all female guests at the man-

sion,” said the butler. “A man in Mr. Witty’s position must be care-
ful.” 

Tania scribbled her signature on the bottom. “No problem. I 
have no intention of being a perk of his fame.” 

The butler smirked. “Of course you don’t.” He ushered them to 
a gymnasium-sized living room and then vanished. Witty, in shorts 
and a T-shirt, sat at the enormous banquet table, going over some 
notes. Behind him a single, seamless sheet of glass looked onto a 
swimming pool, and then the city below. 

“Tania, welcome to my not-so-humble house.” He rose, all 
gleaming smile. “Beer? Wine? Drugs? There’s a collection of bathing 
suits if you’d like to use the pool.” He winked. “Optional of course. 
Discouraged even.” 

“I’d love an orange juice,” said Tania. “But as much as I’d like to 
hang out in your den of sin, I have to continue to Boulder this after-
noon. They cancelled the lease on my UN-provided house and gave 
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me a week before they toss out all my stuff. How petty is that?” 

“Sounds like you were naughty, Tania.” Witty waggled a finger 
at her. “Kickbacks? Really? No wonder they fired you.” 

“We had to start working on Pax Gaia,” said Tania. “I had no 
other source of funding. Nobody profited except that greedy bastard 
accountant.” 

“And he profited twice,” said Witty. “He’s the main witness.” 
Witty shook his head. “This isn’t looking good. I’d hoped we might 
take advantage of the nuclear panic. All that fallout spilling into Cen-
tral Asia. But now your integrity is an issue.” 

“That’s what I told Ruth,” sighed Tania. “I’ve become a liabil-
ity.” 

The butler appeared with an orange juice and two beers, alt-
hough Witty had given no visible order. 

“What about the Ethiopia documents?” asked Ruth, taking a 
beer. “You said you found something. Can we use it?” 

Witty waved, and two large men in suits stepped into the living 
room. How does he do that? Do they just stand in a corner and wait for 
him? The men moved with cat-like alertness, as if any moment might 
present an unexpected danger. Their eyes were invisible behind Eye-
Sistants. They must shop at the same store as the supposed bodyguards 
outside. 

“Frank, Bruno. Meet Tania. Frank and Bruno are my investiga-
tors. Ex some government agency they can’t talk about.” 

“Dangerous little investigation you gave us,” said Frank. “Our 
first probe was from an internet access point in a coffee shop. Took 
only two hours for government agents to show up.” 

“One hour, fifty three minutes,” said Bruno. 
“Poor Meaghan,” said Ruth. “She didn’t have a chance.” 
“How do you investigate something this sensitive?” asked Tania. 
“The same way you investigate a proximity mine,” grunted Bru-

no. “Very carefully.” 
“We only use public terminals,” said Frank. “And we hire inter-

mediaries so that the cameras don’t pick up our own faces. A home-
less guy can drop a relay in a coffee shop. We also keep our omnis 
turned off so nobody can cross-reference location records with the 
relay drops.” He gave a respectful nod towards Ruth. “Most people 
aren’t aware how much information they leak.” 
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Bruno gestured, and the glass grew opaque behind them, darken-

ing the room. A large screen on the far wall – which Tania had mis-
taken for a painting – transformed into a spreadsheet listing names 
and numbers. The President’s name was first on the list, followed by 
the Vice-President and a number of prominent senators and con-
gressmen. The second column showed numbers. Large numbers. 

“Those are payments into the Terillium Holdings land fund,” 
said Bruno. 

“That’s a lot of money,” said Tania. “And a lot of people. How 
did they keep something this big a secret.” 

“Clearly they didn’t,” said Bruno. “We got this from someone 
who developed a conscience. There’s a profound difference between 
profiting by anticipating a disaster, and profiting by creating one. 
Whatever Juarez’s intentions once were, she’s crossed that line. Not 
everyone is comfortable joining her.” 

“I don’t see any Chinese names,” said Ruth. 
“Nobody ever knows what the Chinese are up to,” said Frank. 

“They’re so fucking mysterious. Used to drive all of us crazy.” 
“China makes no difference,” said Witty. “We now have evi-

dence that top officials in the US government have bet money on 
Tamed Earth. Pax Gaia will bankrupt them. You’re lucky you’re still 
alive, Tania.” 

“Can we put this on your show?” asked Tania, already knowing 
the answer.  

“Absolutely not,” said Witty. “There’s too much noise from the 
war. Juarez will claim the document is forged, and the story will 
sink.” 

“Then we’re fucked,” said Ruth. 
“I’m sorry, Ruth. I’m not going to throw my fame away for 

nothing. If you had something more – something to get back the 
world’s attention… then maybe I could help.” 

“But we don’t,” said Tania. “And if we did find something – 
those guards outside…” 

Frank pointed a finger at her. “Yes. Bang.” 
Ruth feigned a look of indignation. “One bang, Frank? Really? 

Surely I’ve earned a bullet, too.” 



 
 
 

Chapter 46 

eNews: September 20, 2050 

      Investigators continue to piece together the hours before 

the nuclear war between India and Pakistan. According to Charles 

McCaffery, the British general heading the investigative team, it 

now seems certain that the conflict was triggered by a software er-

ror. 

“Because of their close proximity, both countries employ au-

tomated defense systems,” said the General. “Our team has repli-

cated an edge condition where the automated system mistakes the 

heat signatures generated during aerial maneuvers for a pre-

emptive nuclear strike. Normally these systems have a human fail-

safe, but because of the high threat level, India gave their system 

full firing control early last week. 

 
♦   ♦   ♦ 

 
Jie felt no satisfaction when they hooked up the last nanofactory. 
Not with the relentless images of burned children and hollowed-eyed 
nuclear survivors haunting his thoughts. Not after witnessing Rajit’s 
desolation. Was I that naïve? To think we could create a better world? It 
had been a week since he’d even seen Pax Gaia mentioned on the 
news. 

“Let’s walk the mass driver one last time,” suggested Sharon. 
The four astronauts trudged uphill, past magnet after magnet. 

The mass driver was dormant during the two day lunar night, but its 
first week of use had already created sinuous patterns in the iron-rich 
dust, mounding it against the scaffolding in places. Not our problem. 
The replacement crew can deal with it. 

They crested the landing field’s edge. In the absence of the sun, 
the swirling colors of earth painted the rocks an eerie blue. Not even 
an atmosphere glow hinted where the sun had ducked behind the 
horizon. 

Sharon cut a circuitous path between the hollowed-out shells of 
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old supply vehicles. When they stopped, Jie realized she had led them 
to the blunt-nosed pyramid of the earth return vehicle. The foil-
wrapped crew capsule rested in a curved saucer of foamy white heat 
shielding, which in turn sat on a four-legged metal plate, underneath 
which hung the engine. The scaffolding that had held the attached 
payload lay scattered on the ground nearby. 

Jie took two steps up the ladder and tapped the heat shielding. 
Neat stuff. It felt hard, like brick, engineered to reach tremendous 
temperatures and then flake off, shedding kinetic energy into earth’s 
atmosphere in a comet tail of white-hot ash. 

“Next time we’re out here, we’ll be heading home,” said Sharon. 
“Whenever that is,” said Jie, not caring whether Earthcon heard 

him or not. “We political prisoners. Plain and simple. In fact. Why 
we not fly ERV back early? It has a manual override, right?” 

“Where would we get navigation data?” asked Sally. 
“Doesn’t the X-Ray Pulsar Positioning System give us five-

centimeter accuracy?” asked Jie. “And even without the XPOS, how 
hard can it be to hit earth? It’s 12,000 kilometers wide and at bottom 
of big gravity well.” 

“We have to hit the atmosphere at the right angle,” said Rajit. 
“Too shallow and we bounce. Too steep, and we burn.” 

 “And we have to land in water,” Sharon added.  
 “And somebody has to pick us up,” said Sally. 
“OK. I get point,” said Jie. 
Their blue home looked as beautiful as ever, despite the clouds 

of radiation. Despite the poisoned politics. 
We’ll hand them the shield, and come home to nothing. If only we 

could get their attention somehow. Let them see what we see. 
And then it hit him. 
 

♦   ♦   ♦ 

 
Jie raced to his cabin, barely pausing to shower. I can’t tell the others. 
Not yet. Not until I’m certain. He forced himself to be methodical, 
reading up on revolutions, political movements, and orbital mechan-
ics. What notes he took, he wrote on dead-tree paper from the stores, 
not trusting his networked scroll. 

Morning came. He’d slept little. A hurried breakfast, then back 
into his cabin. Plotting event sequences. Scribbling rough calcula-
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tions, hands cramping from the unfamiliar feel of a pencil. By din-
ner, he was as close to an answer as his own set of skills could take 
him. 

This might just work. 
“Tania Black, please.” She’s a friend, so the censors should let me 

through. Should. I hope she answers. I hope the connection holds. 
Tania appeared. “Jie, what can I do for you?” Behind her, a suit-

ed man in sunglasses cranked his neck as if trying to get a glimpse of 
the screen. “Back off. Give me privacy.” 

The image lurched. “Sorry about that,” said Tania. “So you 
hooked up the last nanofactories yesterday. Congratulations. I hope 
they let you return soon.” 

No time for small talk. Not with minders listening on both ends. 
“Tania, is very important I know answer. Is there any chance that the 
UN will adopt Pax Gaia next week?” 

“Yes, of course.” The time delay made it so much easier to read 
people. Tania’s smile was too quick, like the nod that followed it. 
Scripted words, rolling off her tongue. Then her face fell. “Actually, 
no. The attacks on me… Khan Tengri dead… Everyone occupied by 
the India war… We need something enormous. Something to cap-
ture the world’s attention.” She shook her head. “It would take a 
miracle.” 

“And how far would you go to get the world’s attention?” 
“At this stage,” said Tania, “I would do…” 
“Your call has been terminated by an automated system for vio-

lating the terms of a legal agreement,” intoned the voice. 
“You dog fucker! Thirty seconds longer! Do what? Do anything? 

Do nothing?” He slammed his palm against the screen. 
He who rides the tiger, can never dismount. It’s my plan or failure. 

There’s no other way. 
He scribbled a message on a blank sheet of paper, then he 

stepped into the hive. 
“Where were you all day?” Sally shifted to make room on the 

couch. “We’re about to watch a movie. No news, I promise.” 
Jie felt unsteady, like his first time public-speaking in college.  

He held up the note, shielding it from the ceiling camera with his 
body. “Important! Everyone meet me in greenhouse. Need privacy.” 

Sharon, and Sally looked at each other in puzzlement. Rajit was 
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sitting at the table, staring somewhere beyond the walls, as if the last 
week had sucked the life out of him. 

“I’d love to see how the tomatoes are doing,” said Sally. “Anyone 
want to come with me to the greenhouse?” 

“Huh?” Rajit stirred. He seemed surprised to see others in the 
hive with him. Sharon took his arm. “Let’s all go.” 

Sunglasses. Flowered hats. The four of them made an odd sight, 
like senior citizens heading out to prune roses. Jie led them beneath 
the tangled vegetation to the far corner of the humid greenhouse. 

“Earthcon, can you hear me?” 
No reply. 
“Earthcon.” Louder this time. “We’ve got a problem. Can you 

hear us?” 
Sharon looked at him curiously. “You’ve got my attention.” 
“I know how to make a difference on earth,” said Jie. 
Sharon laughed out loud. “How? We’re on the moon. All our 

communications are censored.” 
“Rajit. We can’t take ERV to earth early because reentry trajecto-

ries too hard to calculate. Correct?” 
“Yeah. We’d either skip off the atmosphere. Or get flattened 

against it.” 
“How about taking ERV to L1?” 
Rajit shrugged. “Way easier. You aren’t plunging into a huge 

gravity well.” He furrowed his brow. “In fact, it’s almost a two-body 
problem once you’re away from the moon. You can take the earth-
moon system’s center of mass. Provided you don’t mind wasting fuel 
on course corrections.”  

Jie leaned forward. “We can hijack shield.” 
Sharon looked at him as if he’d sprouted antennas. “Are you out 

of your mind?” 
“Entire shield is run by redundant Haier Extreme Environment 

Controllers. I use EECs in my work. They have administrator reset 
button on box. We can change passwords.” 

“No way.” Sharon shook her head. “That crosses way too many 
lines. We don’t speak for earth. Adopting Pax Gaia is their decision 
to make.” 

“Whose? The crazies who just kill 20 million with nuclear weap-
ons because they can’t share food and water?” 
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Rajit nodded. “I’m with Jie on this, Sharon.” 
Sharon frowned, looking uncertain. 
“What we here for if we won’t act?” pushed Jie. “Radiation 

clouds? Famines? We know Pax Gaia is vital. We planned speaking 
tour, before they silenced us!” 

“But it’s futile,” protested Sharon. “They’ll just send a repair 
team to reset the passwords.” 

“The international community will protect shield,” said Jie. “No 
country can match G2 armies. But many countries can shoot down 
rocket.” 

Sharon whistled. “Interesting.” 
“How would this play out?” asked Sally. “The four of us can’t 

run the shield. Would we hand the passwords to the UN?” 
Jie shook his head. “The UN had their chance. I say we give to 

Tania Black. To Pax Gaia. Maybe she can create shield control soft-
ware. Why not? Computer AIs can answer phone, drive cars, and do 
surgery.” 

“And start wars,” said Sally. 
“Skynet,” said Rajit. Sharon shared a smile with him. Jie looked 

at them quizzically. 
“From an old American action movie we watched last night,” 

said Sharon. 
“Tania can figure it out,” said Jie. “The point is we can give Pax 

Gaia chance it deserve.” 
Sally picked an apple off a branch. “You trust Tania that much? 

Even after the corruption charges?” 
Jie nodded enthusiastically. “There no way she play accounting 

tricks. She honest.” 
“And does Tania get a choice before we make her a weather 

god?” asked Sharon. 
“I talk to her half hour ago,” said Jie. “She need miracle to save 

Pax Gaia. An event to catch world’s attention.” 
“We’ll certainly do that,” said Sharon. “Assuming earth doesn’t 

open an airlock as soon as they figure out what we’re up to. This is 
going to be tricky.” 

 
♦   ♦   ♦ 

 
For the next hour they sat amongst the trellised plants, beating on 
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Jie’s plan, poking holes in it, kicking at it, probing it for cracks. 

Jie finally raised his hands in surrender. “All of us must act to-
gether. If I not convince my friends, then it not right thing to do. I 
go to gym. Let you decide together.” 

He retreated to the gym, where he biked as if his doubts were 
chasing him. Poisonous black news poured out of the television. 
Fallout raining on Dushanbe. Worsening crop failures in the mon-
soon belt. It’s not just the climate that’s broken. It’s politics. The system 
can’t repair itself anymore. It must be rebooted. Jie biked. And biked. 
When his rubbery legs could take no more, he staggered back to the 
crew dome. 

He found his friends in the hive. Sharon was perched on Rajit’s 
shoulders, fiddling with a ceiling camera. A cable dangled where an-
other microphone and camera had already been disconnected.  

“Sharon, this is not wise,” scolded Earth. 
“Neither is censoring our calls. We’re taking back our privacy in 

protest.” Sharon pulled loose the camera wire. 
“Hey, us controllers don’t make policy,” protested Earth. “We’re 

as upset as you.” 
“That’s great. See you tomorrow.” She pulled the wires and 

hopped down. “That’s better. I felt like I was being micro-waved in 
that greenhouse.”  

They sat down at the table. 
“So?” asked Jie. 
Sally took his hand. “Rajit did the math. There’s not enough 

fuel.” 
“Dog testicles! How’s that possible? I thought we were 90% up 

the gravity well.” 
“We can get there,” said Rajit. “We can’t get back.” 
Your test results are in. I’ve got some bad news. “What about low-

energy transfers? Gravity slingshots?” 
“Low energy transfers take months. Gravity slingshots need more 

computation than we’ve got. L1 is a one-way trip.” 
Last night, Jie had dreamed of walking along a beach with 

Cheng, chasing fireflies. But when he’d looked at the ocean, it had 
been black with charred corpses. Twenty million in Pakistan and In-
dia. Two million in Miami. That’s Cheng’s future. Why should my life 
be more important? 
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“I’ll go alone,” said Jie. “I take extra supplies and wait for res-

cue.” 
Sharon frowned. “Rescue is a huge assumption. And the ERV 

doesn’t have enough radiation shielding for a long wait. It should be 
me. I don’t have a family.” 

“I have more impact,” said Jie. “Cheng is free publicity. And I 
understand the hardware.” 

Sally stared from one to the other. “Are you both insane? What 
part of suicide mission don’t you understand?” 

If Jie had been given a chance to shoot himself for the same out-
come, he couldn’t have pulled the trigger. But this didn’t feel like 
suicide. Climbing into a spacecraft was too disconnected from the 
result. It left the door to denial wedged open just enough. Maybe 
that’s why some people still smoke. Or cut down the forests that clean 
their air. Maybe humans naturally believe that there’s always some loop-
hole. That the universe’s laws don’t apply to us. 

‹Cheng needs a father,› said Sally. 
‹Cheng needs a future.› The words choked in Jie’s mouth. ‹If you 

had a son, you’d understand.› Will Cheng understand? Will he tell his 
children stories about his father, who went to the moon, and never re-
turned? 

Sally blinked back a tear of her own. ‹I’m sorry. That was selfish. 
I know how much you love him.› 

Jie turned to Sharon. “You not try to change my mind?” 
Sharon shook her head. “You’re right about the publicity. I can’t 

capture people’s attention the way your kid can. We can’t be senti-
mental about it.” 

 
♦   ♦   ♦ 

 
Jie retreated to his cabin to compose two messages. The first was for 
Tania, in case his phone call got cut off before he could explain him-
self. He composed it on paper, encoding it in one of the simple ci-
phers Rajit had used in the spy games with Cheng. Then he typed it 
– a risk he had to take – and attached it to a delayed-send email 
script. Cheng’s a smart kid. He’ll know what to do with this. 

Composing his goodbye was more difficult. The rambling, 
handwritten note extended to six pages, a seesaw of emotions, 
tearstained in places: I’ll never see Cheng again. Optimistic in others: 
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There’s going to be a rescue plan. 

Someone knocked. 
“Come in.” 
Sally stepped into the small quarters. “We’ve arranged it. Taking 

control of the base will need some timing. But it’s doable.”  
Jie folded the letter, running his fingers along the stack of papers 

to make a neat crease. “Can you give this to Cheng?” 
Sally looked at it for a moment, then took it. “I won’t need to. 

You’ll come back.” 
“Do you really believe that?” 
Sally pushed the door shut. “Let’s not talk about that,” she said. 

In one move, she pulled off her T-shirt, revealing rippled abs, her 
breasts buoyant in the low gravity. She stepped forward. 

“I…” 
“Quiet.” She hopped up, wrapping her legs around his waist. 
“But…” 
Sally’s lips pressed against his, cutting off his protest. 
For a few sweet hours they held the dread at bay.  
 

♦   ♦   ♦ 

 
Jie and Sally emerged a little late for breakfast. Rajit was humming to 
himself on the couch, checking a stack of scribbled math. Sharon was 
studying the ERV flight manual over her oatmeal. “Good sleep?” If 
she was surprised to see Jie and Sally together, she didn’t mention it. 

“Very,” said Jie. Not that we slept much. 
Rajit handed Jie the top page of his notes.  “Here is your first day 

of burns, Jie. It’ll get you pointed the right way. After that, you’ll 
have to make your own adjustments.” 

Jie scanned the page. “What are one second evasives?” 
“Thousands of mass driver payloads are in transit,” said Rajit. 

“Earth might try to nail you with one. But since payload steering acts 
over huge distances, any randomness in your course should keep you 
safe.” 

“And what about when I get there? How I dock with control 
hub?” 

“That,” said Sharon, “is going to be hard. The ERV engines are 
optimized for deceleration, not steering. We simulated a space sta-
tion dock in training once. Sally came in too fast. Pushed the entire 
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station into the atmosphere.” 

Sally scowled. “Thanks, Sharon. Way to ruin my reputation! It’s 
a good lesson, though. Better to stop short and try again. You won’t 
be anyone’s hero if you plow into the shield.” 

Jie spent the morning studying the ERV’s controls with Sharon, 
Rajit, and enough coffee to counteract his night up with Sally. With-
out a simulator, they had to rely on mockups. The difficult, high-
concentration work kept Jie nicely distracted. In the afternoon, they 
rehearsed the base-takeover plan. Sally messed up the computer 
shutdown sequence the first time. Then Jie missed his own launch 
window. The third attempt went flawlessly, at least on the checklist. 
Sharon walked them through it twice more, then threw in a some 
random scenarios. 

“I think we’re ready,” she finally announced. “Jie?” 
Jie nodded. His face felt tight, his chest hollowed by fear. “Let’s 

do this.” 
“We’d better turn off our little privacy bubble,” said Sharon. 

“We’ve got no chance of success if Earthcon’s too suspicious.” Rajit 
lifted her up and she plugged the camera and microphones back in. 
“Welcome back, Earthcon.” 

“Sharon. What the hell? That was a serious violation of safety 
procedures.” 

“I hope we made our point. We don’t appreciate being cen-
sored,” said Sharon. “Now if it’s OK with you, can we have our mov-
ies back?” 

The next few hours were the hardest. Jie had to pretend nothing 
was wrong, even as his doom approached.  He rode the bike, a habit 
now. It feels so good, not being wrapped in flab. Having a body that 
works… Maybe I can sneak Sally into the greenhouse. 

Dinner. Small talk. Nothing suspicious here on the moon. They 
watched two movies, though Jie could recall nothing of the plots. 
Earth changed to night-shift. 

I’d so love to call Cheng. Talk to him one last time. But there’s no 
way I could hold it together. 

 
♦   ♦   ♦ 

 
At 22:00 Sharon, Jie, and Rajit went to the airlock. Sally followed 
and sat forlornly on the bench, watching as they changed into space-
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suits. She’d stay inside to free the computers from Earthcon’s con-
trol. At least that was the hope. Not all the wires matched the sche-
matics. It would be easy to miss something. 

“Earthcon, this is Sharon. Jie, Rajit, and I are requesting permis-
sion to go outside. We’d like one last look before we leave.” 

The delay was longer than usual. He was probably playing games. 
“Sorry, Sharon. I’m the only person on duty right now. You know I 
can’t support a walk by myself. Especially after your stunt with the 
cameras.” 

First failure point, coming up. Earthcon can simply turn off the air-
lock, and then it all ends. I go home to Cheng. Pax Gaia dies. 

“The walk is my decision as base commander,” said Sharon. “I 
take full responsibility for the consequences.” 

Anxious moments passed. 
“All right Sharon.” He sounded reluctant. “It’s on the record as 

your call.” 
Jie sighed in relief. Poor guy. He has no idea what chaos we’re 

about to unleash. He picked up his helmet, but before he could put it 
on, Sally locked him in a tight embrace. Erotic memories of the pre-
vious night. Her lips. Her tongue. Her breasts. 

“Take care.” It was all that she could say with Earthcon watch-
ing. Their eyes locked, communicating what words could not.  

Jie screwed down his helmet and stepped into the airlock. 
 

♦   ♦   ♦ 

 
Sharon stopped the rover at the landing field’s edge. A mining truck 
sat 50 meters from them, parked, as they’d hoped. The lights of the 
other mining truck moved in the blackness below, near the shadowed 
mass driver base. Second failure point, nearly done. It would be dan-
gerous to leave an autonomous vehicle unaccounted for.  

They waited, admiring the bleak mountains and endless stars, 
earthgazing. At exactly 22:20, Jie and Rajit stepped out of the rover. 
Three minutes. Rajit strode to the sleeping miner and took a position 
near the battery connection. Sharon started driving down the hill, 
towards the mass driver base and the second truck. Jie watched her 
headlights wobble down the road for a moment, then bounded to-
wards the ERV in long, floating strides. My final steps on the surface. 

“Sharon, Rajit, Jie?” Earthcon’s voice had a high-pitched nerv-
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ousness. “I can’t support you if you’re spread out.” 

Ninety seconds. 
“Sorry about that Earthcon,” said Sharon. “I want to see the 

mass driver, and Rajit and Jie want to see the ERV. I’ll turn around 
at the bottom and come back up.” 

“I shouldn’t have done this,” said the controller. “I’m cancelling 
the walk. Please return to the station.” 

Jie reached the ERV. Climbed up the ladder. He pulled open the 
hatch and crawled into the cramped interior. Bad memories of the 
trip from earth. Jie lit the controls with his suit light. He pried open 
the access panel. 

Thirty seconds. 
“Jie? What are you doing? You’re not allowed in there.” 
Jie put a glove on a thick bundle of wires. He traced them to a 

plug labeled “Primary Remote Guidance.” 
“I’m calling in the support team,” said Earth. 
Time! Jie pulled loose the wiring harness. He traced a second set 

of wires to “Backup Remote Guidance.” He pulled those too. The 
coded email waiting on Jie’s computer flashed out to Cheng. 

“Help!” Sharon shouted. “I’ve got a problem with my suit.” 
That’s it! She’s deactivated the miner. 

A chaotic brew of conversation filled his helmet as Earthcon tried 
to make sense of multiple simultaneous alarms. 

So far so good. He’s definitely distracted. Jie switched to the earth 
phone channel. “Tania Black, please.” I hope she’s near her omni. 



 
 
 

Chapter 47 

Tania placed the cardboard moving box on the stack near her front 
door. “Thanks for letting me use your storage, Ruth. I can’t believe 
I’ve been evicted in the middle of this.” 

“It’s petty all right,” said Ruth. “I think Juarez is just running up 
the score now.” She pointed at the pictures on the wall. “Pack these?” 

“Leave them for the movers,” said Tania. “We’re only boxing ir-
replaceable stuff.” 

Her omni buzzed. She fished it out with one arm as she rolled up 
a wall hanging gifted to her by villagers in Guatemala. She glanced at 
the screen. Weird. “Tian Jie. That’s twice in two days.” Hopefully this 
conversation won’t be quite so strange. Or short. 

The two government agents were sitting on the front steps. 
They’d been watching a movie on their EyeSistants last time Tania 
had checked. Better to be careful. “Let’s take it upstairs,” said Tania. 

Ruth followed her to the bedroom, and Tania tapped the call to 
the TV. Jie had a full day’s growth of beard, and the dark eye circles 
of somebody who’d missed most of a night’s sleep. His face was lit 
from below, giving him a slightly ghoulish look. 

“Jie, what can I do for you?” 
“Is he in a spacesuit?” Ruth whispered. Tania shrugged. 
“Tania, I need your help,” Jie said. “If censorship AI cut me off, 

Cheng also have message. But I think I figure out system well 
enough that…” 

The screen blanked. “Your call has been terminated by an auto-
mated system for violating the terms of a legal agreement.” 

“That’s twice now,” said Ruth. “I think he’s overestimating his 
knowledge of the censorship system.” 

“I get the feeling that was very important,” said Tania. She di-
aled Cheng in Beijing. An AI answered in a babble of Chinese. I 
think shuìmián means sleep. 

Ruth locked the door. 
“It’s Tania Black calling from the US. Override. This is an emer-

gency regarding Cheng’s father.” 
“Verify your identify.” 

http://www.mdbg.net/chindict/chindict.php?wdrst=0&wdqtm=0&wdqcham=1&wdqt=%E7%9D%A1%E7%9C%A0
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Tania pressed her thumb on the pad. 
“One moment please.” The omni rang for nearly a minute. Ruth 

paced. 
‹Wei.› A child’s voice, groggy, the screen privacy black. 
“Cheng? This is Tania Black” 
“Tania?” A yawn. “What’s going on?” 
“Your dad called a few minutes ago,” Tania said. “The censoring 

software cut him off, but he says he sent you the message too.” 
“Just a second.” The screen came to life, revealing Cheng in 

light-blue rocketship pajamas. From her email exchanges, it was hard 
to remember that he’d only just turned ten. He was reading a mes-
sage off screen. 

“It’s a code.” Cheng’s eyes lit with excitement. “Rajit used this 
one already. It won’t take long. I’ll send it to you.” 

The screen blanked. 
Ruth opened the bedroom window and measured the distance 

into the yard. “Do you have anything with an extension cord? An 
antique vacuum maybe? Something we could use to climb down.” 

“Are you serious?” 
“Your phone is tapped, Tania,” said Ruth. “Those goons down-

stairs will be on us in minutes.” 
“My vacuum is an auto-bot,” said Tania. “Comes out when I’m 

gone. I don’t even know where it lives.” 
“Plan B.” Ruth rummaged in the closet and pulled out sheets. 

She piled them on the unmade bed. “Help me knot these together.” 
Tania hesitated. 
“Come on! If I’m being paranoid, I’ll help you fold them. If not, 

you owe me your life.” 
Tying sheets into a rope was harder than it looked. The knots 

used a lot of material, and it took six sheets before they had some-
thing long enough to potentially reach the ground. Before they had a 
chance to test the length, Tania’s omni beeped. Tania flicked the 
message onto the television. 

 

Dear Cheng and Tania: 

Our political leaders cannot be trusted with shield. So we have 

taken control of moon base. I am taking earth return vehicle to L1. 

In four days I will reset the shield passwords. I hope that you, Tania, 
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can find more responsible controller than US and China. An AI? A 

team of scientists? 
 
Suddenly the knotted sheets didn’t seem paranoid at all. Tania 

forced herself to keep reading. 
 

“I hope that our actions create big publicity for Pax Gaia. But 

this is more than just gesture. To regain control of shield, US and 

China must send rocket to L1. If you get enough support, many 

countries can stop this rocket.” 

“For me, this may be one-way mission. Rajit says there is not 

enough fuel to return. Tania, it was you who open my eyes to beau-

ty of earth. Do what you think is right. Cheng. I love you. Someday, 

you will understand. Jie.” 

 
Bright sunlight filtered through the bedroom window. Birdsong 

floated from the garden. Another beautiful fall morning in Boulder. 
Somewhere far above, Jie sat alone in a small capsule, preparing to 
die in the vast emptiness of space. 

Ruth tied the sheets to the dresser. “We’ve got to get out of here. 
Fast. If they stop us, everything Jie’s doing is for nothing.” 

Tania stared at the screen. “Tania!” Ruth snapped her fingers. 
“I need to forward this email.” 
“That won’t protect us,” said Ruth. “And it’ll endanger our 

friends. This opportunity is too big. We need to think before we 
act.” Ruth tugged on the sheets and vanished out of the window. 

Booted feet stomped up the stairway. A sharp knock shook the 
locked door. “Doctor Black. Open up please.” The handle rattled. 

“Coming,” Tania called, as she backed out after Ruth. The knots 
on the makeshift rope tightened, stretching alarmingly. I hope this 
holds. She hand-over-handed to the ground. Leaves fluttered off the 
trees, flashing yellow as they spun in the sunshine. They clambered 
over the back fence and into the park behind the house. The neigh-
bor waved from her yard. She was digging up her banana plants, 
composting them in preparation for fall. 

Wood splintered faintly in the distance, followed by muffled 
shouts. 

“This way.” Ruth broke into a fast walk, cutting through a yard 



322 – The Glass Sky 

 
to break the sightline. “Don’t run.” 

“I’ve got to warn Cheng.” Tania pushed redial, realizing the ab-
surdity of it even as she made the call. What am I going to do? Tell 
him to hide? He’s ten. 

‹Wei?› A man answered, black military sweater, hair cropped 
short. “Who is this?” he demanded in English. Tania hung up. 

They cut through another yard, driving a fuzzy ball of dog into a 
frenzy. “Call a car to the airport,” Ruth ordered. 

“The airport? That’s the first…” 
“Just do it!” Ruth snapped. “And stop looking behind us, you’ll 

draw attention. It’s not our guards we have to worry about. We’ve 
lost them. It’s the other people who are coming.” 

Tania dialed. “Now give me your omni,” said Ruth. 
Their car pulled over as they hit the next street and they climbed 

into the back seat. The front passenger was a woman in her thirties, a 
toddler on her lap. She looked at Tania with that familiar ‘Haven’t I 
seen you before?’ stare. Tania ignored her, hunching low. 

“Airport?” Ruth asked the woman. The woman nodded, watch-
ing them suspiciously. 

Tania risked a glance back as they turned the corner. Two vehi-
cles had stopped at the end of the block, parked haphazardly on a 
lawn. Dark suited men were pouring out, heading toward her house. 
Then they froze, like robots downloading new orders, and wheeled as 
one, racing back to their cars. One of them pointed down the street 
in Tania’s direction. 

Ruth bent down, pretending to tie her shoelace. She slipped 
Tania’s omni into the front seat passenger’s purse. “Oh, Shit!” Ruth 
slapped her forehead. “I forgot the samples. Stop!” 

She’d timed it just as they passed Pearl Street. The car pulled 
over, and Tania and Ruth fled into the crowded pedestrian mall. 
Half a block down, a group of teenagers in red “350” shirts were 
handing out information. “Have you heard about Pax Gaia?” asked a 
pony-tailed girl with a face tattoo. “I can tap you the whole plan if 
you want to learn more.” Her eyes popped with recognition. “Whoa. 
You’re Tania Black. Hey! Everyone! It’s Tania Black!” 

“Sorry, gotta run,” said Ruth. She tugged Tania down the mall, 
shoving aside pedestrians. A block away they ducked into an outdoor 
equipment store, catching their breaths in front of the racks of climb-
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ing gear. 

Ruth grinned despite their predicament. “I’m proud of you, 
Tania. When we met, you threw me out for not being squeaky-clean 
enough. Now you’re hijacking a trillion dollar space shield from the 
two most powerful nations on earth.” 

“What are we going to do?” hissed Tania. “We don’t have mon-
ey. Or ID. How can I function without an omni?” 

Ruth reached into her pocket. “I always carry a spare, remember. 
Plus cash. If we’re careful, I think we can make it to Witty.” 

“Witty?” Tania tensed as the door opened, but it was just two 
teenage girls. “You think he’ll help us? Yesterday he sounded pretty 
much ready to give up. ‘No sense sacrificing my career for nothing.’” 

“Witty does what’s good for Witty,” said Ruth. “But he did tell 
us to capture earth’s attention. And help us or not, we can’t stay 
here.” 

 
♦   ♦   ♦ 

 
Two doors down a colorful wooden sign advertised used clothing. 

“Keep an eye on the street,” ordered Ruth. She emerged a few 
minutes later with two armfuls of clothing. “Hurry, before they no-
tice I’m not in the change room. We can use the restrooms by City 
Hall.” 

“You stole this?” 
Ruth wove through the crowd. “In a few hours somebody will 

look through the camera records, and track any purchases in that 
store. I only have one spare omni. We need to save it.” 

They reached the public restrooms, and each took a stall to 
change. Tania looked at Ruth’s selection with horror. The skin-tight 
shirt ended well above her belly button; the velvety pants started low 
enough that they should have come with a razor. A hat and a pair of 
large, mirrored sunglasses completed the outfit. 

“Is this your idea of inconspicuous? We look like a pair of hook-
ers.” 

“You’re finally wearing something sexy,” said Ruth. “Don’t wor-
ry. I know what I’m doing. Nobody pays attention to the homeless 
guy raving on the corner, right? You’ve got to lose the sport bra 
though. It looks funny through that fabric.” 

They returned to the street. Tania tried to ignore the stares. 
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Transparent didn’t begin to describe her top. Ruth strutted down the 
mall, smiling at the women, winking at the men. At the end of the 
block she veered into a GBOP. She ordered burgers and milkshakes, 
paying with a crumpled bill. She’s right about people not noticing. In 
normal clothing, cash would have drawn attention. But not the way 
they were dressed. They hid at a table in the corner. 

“Do people actually put this into their mouths?” Tania asked, 
poking at the burger. “GBOP patties are made of deep-fried fiber 
flakes.” 

“They’re called calorie-wise flavor niblets,” said Ruth. “See. 
‘Contains zero percent of your daily nutrients.’ Says so right on the 
box.” She slurped her milkshake. “People dressed like us don’t eat at 
sushi restaurants.” 

 “People dressed like us inject stims into their eyeballs and have 
sex for money,” said Tania. “I’ll try the food. But if I have to sleep 
with a homeless guy to get a hotel room tonight, I’m going to take 
my chances with Juarez.” 

She steeled herself and bit into the burger. It tasted surprisingly 
good for something engineered to pass through the body undigested. 
“How can we possibly get to Los Angeles?” 

“Air travel is obviously out,” said Ruth. “Which leaves driving. 
We’ll do it in stages, traveling between towns that don’t have air-
ports.” She tilted her head towards the door. “Don’t stare, but we’re 
about to test my clothing selection.” 

Two men in suits and military haircuts were standing in the 
doorway, obstructing traffic. Mirrored EyeSistants hid their eyes. 
What is it with these guys? Is there a factory that mass-produces them? 
They looked around the restaurant, their gazes slipping over Tania 
and Ruth, then left without ordering. 

“I’d hoped my airport trick would buy more time,” said Ruth. 
“But our outfits work. At least against EyeSistants. We won’t fool 
identity drones.” 

“How many times have you done this?” 
“Zero,” said Ruth. “More or less. I’ve run from the police, but 

not far, or with stakes this high.” 
They finished the “food” and exited into a trashed-filled alley. 

Ruth checked for cameras, then ordered a car to Aspen. Agonizing 
minutes passed. Aspen was a long trip. There’d be few cars heading 
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in that direction.  In the distance, identity drones started up with a 
telltale whine. 

A white four-seater stopped. Tania and Ruth scrambled into the 
back, drawing stares from the two dreadlocked climber types in the 
front seat. For a moment Tania worried they’d be stuck in awkward 
conversation, but after Ruth drunkenly asked them for money their 
fellow travelers didn’t turn around the whole trip. 

 
♦   ♦   ♦ 

 
They sped across the Rockies and onto the Colorado plateau, hop-
ping from small town to small town in a procession of cars. Aspen. 
Rifle. Green River. The empty deserts of Utah and Nevada shot by at 
a 150 miles an hour, baking sand and rock interspersed with lakes of 
solar panels that stretched into mirage. The car slowed only where 
vast ranges of mountains wrinkled the heat-blighted land. Lots of 
time to think of poor Jie. Lots of time to worry. 

Each time they switched cars, Ruth grew more nervous. By the 
time they hit Las Vegas, she’d had enough. “It’s too dangerous to 
keep going,” she said. “I’ve used my omni six times. The computers 
will piece it together. If we go for LA tonight, we might as well 
phone the police and tell them where we are.” 

The car dropped them outside Caesar’s Palace, a dilapidated ho-
tel in the center of the crumbling strip. They walked for a while, past 
boarded up ruins dating back to the era when Vegas still had the 
monopoly on excess. When it still had water. Two graffiti-splashed 
pirate ships lay on their sides in a lake of tumbleweeds. “Loosest slots 
in the country,” read the flashing sign on the hotel. It had a picture 
of a naked woman with a dollar sign covering her crotch. 

They found a hotel a few blocks off the strip. An unshaven man 
in a dirty T-shirt watched television behind bullet-proof glass. 
“Three?” he asked, not looking up. “How many hours?” 

 “Two,” said Ruth. “All night. We’ve been working all day.” She 
slid the last of her cash under the security glass. 

The man replied with a plastic door card, his attention already 
back on his show. No cameras. He’d asked for no ID. Prostitution 
might be legal, but customers still preferred anonymity. Tania 
cringed at the stained carpets in the hallway. Three skeletal women 
smoked a joint by the elevators. What would force somebody to live this 



326 – The Glass Sky 

 
way? 

“Last week we were in the most expensive hotel in London,” said 
Tania. “I’m not sure I like our trajectory.”  

“At least these cheap places are tidy,” said Ruth. “They rely on 
repeat business. Nobody wants to find the last customer’s condom 
between the sheets.” 

Ruth opened the door. The room smelled of disinfectant. Tania 
snapped the deadbolt behind them. Lot of good that’ll do. 

Ruth sprawled on the bed. “Should we see if we’ve hit the news?” 
Radiation. Famine. A controversy over advertising on EyeSistant 

mind links. Nobody mentioned a manhunt in Colorado. Nobody 
mentioned a revolt on the moon. 

“This is bad,” said Ruth. “Really bad.” 
“Do I dare ask why?” 
“It’s impossible to keep a big manhunt secret,” said Ruth. “Po-

lice departments have too many leaks. So whoever is looking for us is 
keeping it very, very quiet. A fatal accident on the moon. We vanish. 
Without a ripple.” 

 
♦   ♦   ♦ 

 
Morning found them with an omni they could no longer trust, and 
five dollars in cash. How long can we hide? Even now, automated sys-
tems were trolling through records looking for the digital bread-
crumbs that they’d left behind. Making connections. Their move-
ments would be on a hundred cameras. The trap was closing. Tania 
could feel the jaws, even if she couldn’t see them yet. 

Ruth handed Tania one of the STI insta-testers hung in the 
bathroom’s public service rack. “I’m afraid this is your area,” she said. 
“You know I don’t really go for men.” 

“We’ll get more if we’re a package,” said Tania, flicking the test-
er back at Ruth. “But I know you too well. What’s your real plan?” 

Ruth led them onto the cracked street outside the hotel. A teen-
age girl, working the corner, watched warily as they approached. She 
can’t be more than 16. 

“Fuck off.” She snapped her gum. “Get your own spot.” 
“We need your help,” said Ruth. “My friend fought with our 

pimp last night. We need to get to LA until things cool.” 
The girl snapped another bubble. “Wayya want me to do? I ain’t 
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snarlin’ wid no pimp.” 

“We need a car,” said Ruth. “We can’t use our omnis or he’ll 
trace us.” 

“Yous crazy. I ain’t payin’ yo’ car either.” 
“We’ll pay yo’ hotel,” said Ruth. “Square it. Would five days 

cover?” 
“Five days?” The girl snickered. “I don’t know what sort of shit 

yo’ in. But there’s no way you ladies is working girls. Which means 
yo’ in big trouble. Ten days.” 

“Ten days. And you give us forty cash.” 
“Twenty.” 
“Thirty.” Ruth paid for ten days in the hotel and handed the 

room card to the girl. The girl shoved Ruth a crumpled wad of bills 
in return. “Twenny-five’s all I got. Only a blowjob today.” But true 
to her word, she ordered them a car. 

 
♦   ♦   ♦ 

 
Three anxious hours later they arrived in Los Angeles. Ruth chose a 
destination that would bring their car past Witty’s studios. A handful 
of kids played at the abandoned gas station across the road. Nobody 
loitered on the street corners. No suspicious cars. 

“Should we stop?” asked Tania. 
“No way,” said Ruth. “I don’t trust this.” 
“Then why drive past? If you’re going to be suspicious either 

way, what have we achieved?” 
“Let’s grab a coffee,” said Ruth. “We need to think.” 
They stopped at a diner 20 blocks from the studio. Ruth ordered 

sandwiches and coffees, paying with the crumpled bills. 
Tania slumped at the table. “Can we phone him?” 
“Too dangerous,” said Ruth. “By now they’ll have a blanket 

wiretap on anyone connected to us. They might even have a global 
search on our voiceprints.” 

“So we have to reach Witty in meat-space,” said Tania. “They’ll 
be watching his house. Could we catch him leaving the studio?” 

“He’s pretty oblivious to attention,” said Ruth. She took a hun-
gry bite from her sandwich. “He’s got fans waving at him everywhere 
he goes. Plus he’s probably being tailed.” 

“How about a courier? Pay a homeless guy to deliver a message 
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to reception.” 

“That’s not a bad idea,” said Ruth. “A couple of bottles of liquor 
would – uh oh.” Her face whitened. “Oh, shit.” 

Two men had entered, standing side-by-side in the doorway. 
Their darkly menacing outlines were backlit against the sunshine, 
and their eyes glowed green in the light from their EyeSistants. 
They’re not here for coffee. Tania looked down at her plate. But at 
GBOP in Colorado the search had been random. This isn’t random. 
They know we’re here. 

One of the men moved towards them, a confident, grim-reaper 
glide. Can we make the back exit? Tania fingered the pepper spray in 
her purse. Fight our way out? But the bigger man had the doorway 
covered. It won’t do any good. These are professionals. It’s over. 

“I’m sorry it had to end this way my friend,” said Tania. “Poor 
Jie. We failed him.” 



 
 
 

Chapter 48 

Even with the extra crew seating tossed onto the lunar surface, the 
ERV felt cramped. Jie lay in the remaining couch, surrounded by 
dusty supply crates. At least I’m out of the space suit. Might as well be 
comfortable. If something goes wrong during launch, I’m done for any-
way. 

Negative thoughts looped. What if Tania didn’t understand my 
message? What if the coded email to Cheng was blocked? Don’t think 
about it. It’s out of my control. Everything was out of his control. 
Rajit’s burn sequences were already in the flight computer. All he 
could do was wait. 

What if Tania didn’t understand my message? Seconds ticked. 
Two minutes to midnight. 

What if the email to Cheng was blocked? 
“How’s it going in there, Jie?” asked Sally. 
“Please, distract me,” said Jie. “Where are you?” 
“We’re just summiting the viewing hill.” Sally’s voice sounded 

muddy, as if she’d been crying. 
Jie craned his neck to look through the window. The low mound 

of the viewing hill lay a few hundred meters away, but it was backlit, 
no more than a deeper blackness against the stars. Three lights wob-
bled near the summit, heading for the makeshift couch from where 
they’d watched the ERV land. 

“Earthcon wished us luck,” said Sharon. “Our fake accident got 
everyone out of bed. But when they figured out our plan, they start-
ed cheering. Then somebody cut us off. It’s been silent since.” 

“They’re probably probing our defenses,” said Rajit. “Hopefully 
they haven’t pumped the base full of CO2 while we’re out here.” 

Fifty seconds. “Any last-minute advice?” 
“Don’t knock the shield into the sun,” said Rajit. 
“You’ve told me that half a dozen times,” said Jie. Twenty se-

conds. “It’s been an honor. Sally, tell Cheng I love him.” 
A sob. 
Five. Four. Three. Two. One. Jie felt growing heaviness as the 

engines swelled to full strength, pressing him into his seat. Jie strug-
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gled to bring air into his flattened lungs. 

“The-engines-have engaged,” he gasped. “2.1Gs.” Without an 
atmosphere the ride was surprisingly silent, and smooth as a windless 
lake, giving a strong illusion that gravity had just increased to ten 
times what Jie had lived under for the last six months. “It feels terri-
ble . . . I’m glad I . . . worked out.” That was all he could manage. 
He concentrated on his breathing, trying to still the panic. 

The torment continued for several minutes. Then the engine cut 
off. He gulped air as his dinner floated in his gut. The weightlessness 
felt familiar, yet thrilling, like sex after long abstinence. Like last 
night. Jie floated to the window. The moon’s disk filled the sky, but 
he could find no landmarks in the jumbled patchwork of craters and 
mountains. Maybe the base is out of sight already. Or maybe I don’t 
know where to look. Whatever the reason, it was a place he would 
never see again. 

“Luna, can you still hear me?” 
No reply. The suit radios didn’t have much range. And earth 

must have cut the relays. 
A gentle thrust marked the first of Rajit’s planned course correc-

tions. The moon rolled beneath, creeping out of sight. Jie pressed his 
face against the glass, watching the last sliver of light. Gone. I’m 
alone. I’m as far as any human being has ever been from Earth. And my 
journey is just beginning. 

 
♦   ♦   ♦ 

 
With only a couch and some supplies to share the capsule with, Jie at 
least had room to move. He distracted himself by playing in zero 
gravity, practicing for his upcoming EVA at the shield. Controlled 
motions. Just like Sharon taught me. Move with my arms, with my fin-
gertips. His legs dangled clumsily behind him, as useless in this envi-
ronment as a tailbone, or gills. 

After three hours of floating, he started to nod. He returned to 
the couch, strapping himself in so he wouldn’t drift. The dread of 
what lay ahead had subsided somewhat now that it was inevitable. 
He could still feel it, beating away at his defenses. But it no longer 
overwhelmed him. 

Is it acceptance? Or denial? I guess this is why prisoners walk so 
calmly to their execution. 
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He tried to watch a movie on his Omni. ‹Access denied. Unable 

to contact the digital rights server.› He tried a book instead, and had 
somewhat better luck, although none of the dynamic content would 
load. It’s going to be a long ride. 

Jie jerked awake to an unfamiliar male voice. 
‹Jie, this is Earthcon, can you hear me?› It had the same soothing 

tone Jie might have used to read bedtime stories to a younger Cheng. 
‹I was wondering when you’d call,› said Jie. ‹You’re the negotia-

tor?› 
‹My name is Wong Choy,› said the man. ‹My job is to help you.› 
‹It’s simple Choy. We want the UN to adopt Pax Gaia next 

week. The G2 monopoly on the shield is hindering that. So I’m go-
ing to reset the passwords.› 

‹A noble goal,› said the man. ‹But the international community 
couldn’t even manage CO2 cuts this summer. Pax Gaia is even more 
ambitious. How many countries have the discipline to implement it?› 

‹Trading access to weather control will create a strong incentive,› 
said Jie. 

‹In that case you’re describing Tamed Earth,› said Choy. ‹The 
US and China will manage the climate to the benefit of the largest 
number of people. In return, they’ll enforce CO2 targets.› 

‹We want more than just CO2 targets,› said Jie. ‹We want to fix 
our world.› 

A pause. ‹Jie, we don’t have time to talk in circles. The flight en-
gineers tell me you don’t have enough fuel to return. Are you aware 
of that?› 

Fear escaped from its prison for a moment, tearing at his heart. 
In the back of his mind, he’d nursed the dim hope that Rajit had 
made a mistake in the calculations. He fought back dismay. ‹Incon-
venient, isn’t it? It means I’ve got nothing to lose.› 

‹We can still get you back,› said Choy. ‹Not to earth of course. 
But to the moon. In four hours there’s a window on an elliptical re-
turn trajectory. After that, the moon’s orbit takes it out of reach. 
What if we use this as an opportunity? The G2 will meet some of 
your demands; we’ll add tougher environmental targets to Tamed 
Earth, and enforce them through our control of the shield. And 
you’ll come home, as a hero. You’ll see Cheng grow up.› 

Or I’ll vanish. Crash into the far side of the moon. ‹I accept your 
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offer,› said Jie. ‹Arrange a press conference. I want Tania Black there, 
and full two-way communications so that I know I’m not talking to 
a bot. I’ll talk to you in three hours.› 

‹Jie! Whoa! I can’t set it up that soon.› 
Jie turned off the radio, and the cabin fell into silence. 
 

♦   ♦   ♦ 

 
‹Choy, are you there?› 

‹Jie, yes!› Choy’s voice radiated enthusiasm. ‹Great news. Both 
Presidents agree. We’ve got the press conference set for tomorrow.› 

A lie. So predictable that Jie wasn’t even disappointed. ‹Then 
tomorrow’s when I give you control of the spacecraft.› 

‹Politics doesn’t work that fast, Jie. There are subtleties. But I 
can send you their pledge. Please. Let us save your life.› 

‹Set up the press conference,› said Jie. ‹Until then, I have no 
choice but to keep going.› 

‹Cheng’s begging for you to come back.› Choy’s melodic voice 
darkened ever so subtly, adding a minor chord that raised the hairs 
on Jie’s neck. ‹He won’t stop crying.› 

Jie felt as if he’d just been splashed with water. Was I that stupid? 
He’d known he was putting Tania and Ruth in danger. The Ameri-
can government was known for its ruthlessness. But my government? 
No. It’s just words. They’re trying to rattle me. Jie turned off the radio 
before Choy could inject more doubts. Outside the window there 
was only darkness. Stars, if he turned off the cabin lights. Somewhere 
behind, earth dwindled. 

They won’t hurt him. The Chinese government doesn’t hurt ten-
year-olds. Do they? 

 
♦   ♦   ♦ 

 
‹Hello Jie,› said Choy. 

‹Is it time for the press conference?› 
The communications delay had grown noticeably. 
‹The Americans captured Tania Black this afternoon. They no 

longer feel a need to negotiate. You’re alone out there, Jie. Nobody 
knows about you except us.› 

Don’t panic. I knew they were going to say this. But it was still dis-
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concerting. If he’s lying, he could have done it yesterday. Why delay? Jie 
took a breath. Look at me. Doubting myself. He’s getting to me. 

‹We’d still like to talk,› said Choy. ‹It will be costly and embar-
rassing if you change the password. Not to mention risky. You might 
damage the shield. Cause millions of deaths.› 

‹Let’s bring in Tania then,› said Jie. ‹I’m just the man in front of 
the tanks. She can negotiate for me.› 

Choy laughed. ‹You don’t talk to anyone but me. Not until you 
start cooperating. That’s our leverage.› 

‹I’m crazy enough to die for this,› said Jie. ‹You overestimate 
your leverage.› 

‹Think about what you’re doing, Jie,› warned Choy. ‹The shield 
is delicately balanced. If you turn off the control hub computers, 
sunlight pressure may push it irreparably out of position.› 

Jie switched off the radio. 
 

♦   ♦   ♦ 

 
One day. 

Two days. 
Jie turned the spacecraft so that he could watch earth. The entire 

planet had shrunk to a colored ball the size of a full moon, the conti-
nents too small to have form any longer. 1.3 million kilometers away, 
according the XPOS. 1.3 million kilometers. How could such a big 
number seem so small, cold, and lonely? 

Is Cheng safe? Is Tania? 
But the only person he could talk to was Choy. Choy, with his 

silver forked tongue and poisoned logic. Always there, day and night. 
Jie’s only tie to the rest of humanity. Jie defended his sanity by keep-
ing the radio off. But every eight hours he called earth. Just to see. 
Just to feel human. 

 
♦   ♦   ♦ 

 
At the Lagrange point, the earth’s and sun’s gravities hung in perfect 
balance. Earth’s gravity had already slowed Jie by the time he ap-
proached, but he still had substantial extra velocity. Jie programmed 
in a long braking thrust intended to slow him to a manageable speed 
5 kilometers short of the shield. He waited for a new relative velocity 
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from the XPOS. A little bit fast. He typed more numbers on the ab-
surdly small keyboard, and fired the engines again. Another wait. 
Now the XPOS showed the spacecraft spinning slightly off axis. 

This is going to be a nightmare. 
Jie’s head spun with mental calculations. This close to the La-

grange point, gravity was essentially zero, so he was dealing with 
Newton’s laws of motion in their Platonic ideal, freed from the 
messy constraints of friction. Unfortunately, a billion years of in-
stinct had wired Jie’s ape brain to assume that a moving object would 
eventually stop. And while Jie could do the math, the emergency 
flight controls weren’t making it easy. They lacked even a voice inter-
face. 

Jie typed another pair of commands.  
 
> Fire Thruster 4 for .1 seconds at 25% 

> Wait 2 seconds 

> Fire thruster 2 for .1 seconds at 25% 

 
Lurch… Lurch. Stars swung outside the viewport. Tsat tau! The 

nudges should have canceled each other, not sent him spinning. But 
the ERV had not been designed for such delicate maneuvering. It 
was built to plunge into the earth’s atmosphere. His nose pointed 
towards the shield. 1500 meters. Don’t mess this up. Now his tail 
pointed towards the shield. 1200 meters. I’m spinning too hard. Get 
out of here. His nose. 700 meters. His tail. He fired thrusters 1 and 3 
for a short burst. Waited anxious seconds. The XPOS showed the 
shield receding again. 

Regroup. Try again. There’s no hurry. I’ve got the rest of my life to 
figure this out. 

 
♦   ♦   ♦ 

 
Eight hours. Eight agonizing hours. 

1.5 million kilometers from earth, in an empty blackness, a met-
al bubble of pressurized air glided towards the vast structure on 
which the human race had pinned so many of its hopes. The space-
craft’s single human occupant was twice as far from his planet as any 
member of his species had ever voyaged. He wasn’t a trained explor-
er. He wasn’t even an astronaut. He was a nanoengineer from Bei-



   Niko Perren - 335 

 
jing. 

The engine sputtered. 
‹Arrrgggh!› Jie shook his fist at the controls. ‹You dog-fucking 

turtle egg!› 
The imprecision of the engines bordered on randomness. A 

thrust that reduced his velocity by 150 meters per hour one time, 
took 125 off the next. Once, he’d been just short of the shield con-
trol hub, perfectly aligned. His final braking thrust had burned too 
long. It had taken him nearly an hour to get lined up with the shield 
again. And that was five tries ago. 

The numbers on the console counted down the distance. 270 
meters distance moving at 2000 meters per hour. Faster than I’d like, 
but the controls seem better at making big changes. 100 meters distance. 
50 meters. 20 meters. He pressed the button, felt the momentary 
gravity as an engine engaged. 

Please. It doesn’t even have to be a full stop. Just enough so I can 
jump. 

17 meters distance.  16 meters. 16 meters. 17 meters.  17 meters. 
18 meters. 

‹Oh, thank you!› Jie shouted aloud. He shot out of his seat and 
pulled on his gloves and helmet, racing against the drift that was al-
ready carrying him away. 20 meters. Safety line? He clipped it to his 
belt and then attached the other end to a fastener near the door. He 
checked his helmet and gloves again. 24 meters. At least I’ve had lots 
of practice putting on the space suit. But this time felt different. More 
vivid. Nobody would check his gear today. 

Jie pulled the switch to depressurize the capsule. The tubes in his 
suit swelled to familiar tightness. The GBOP logo unwrinkled. Hur-
ry. He pulled at the hatch, fighting a slight resistance from the re-
maining air pressure, like pulling a suction cup off glass. The hatch 
puffed loose. Jie belted it to the couch. “Tether everything,” Sharon 
had warned. “Things wander in zero gravity.” 

The doorway opened into starry night. Jie unreeled 2 meters of 
safety line and stuck his head through the hatch. Dog testicles! The 
closest he’d come to this sensation was when he’d swum past the 
headwall of the reef with Cheng and watched the sea floor plunge 
away beneath him. This was worse, as if the drop-off wrapped 
around 360 degrees. Jie clutched the door’s outside edge. I saved 
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Rajit. I can do this. 

Every nerve in his body jangled. The shield’s core loomed, huge 
and black, a 4-kilometer-wide disk of solar panels that blotted out 
the sun. With no atmosphere to scatter the passing light, Jie could 
have been in deep space somewhere, far beyond the solar system’s 
edge. 

Jie’s mind whispered weird impulses. Unclip the tether. Jump. 
That urge to leap off a tall building, just to experience those few se-
conds of flight. Float home. Or onward, the last 99% of the way to the 
sun. Until earth becomes just one more star in the sky. 

Jie turned on his suit light. Shone it through the gloom at the 
dim shape looming just beyond ERV’s tail. The control hub was 
made of four large pieces joined into a rough ring, like a donut 
flecked with metal hatches instead of chocolate flakes. A slowly wid-
ening chasm, already 30 meters wide, separated it from the ERV. 

“Yī bù zuò èr bù xiū.” The words sounded frightened. He said it 
again, more sternly: ‹I started it. I’ve got to finish it.› 

Jie let out the line and monkeyed his way across the ERV’s skin. 
He dug his fingers into the tinfoil, pulling at the crinkly material, 
always maintaining a grip on some part of the spacecraft. The yawn-
ing void played tricks on his perceptions, oscillating between com-
fortable floating and terrifying free fall. He reached the curved heat 
shield, then the engine mount. 

“Don’t jump too hard,” Sharon had warned. “You don’t have to 
overcome gravity. Slow is more accurate, and it’ll be easier to reel 
yourself back if you miss.” 

Jie felt like Cheng’s elf, lining up an arrow. He pushed, legs 
straightening in a single, smooth motion. Help! Help! Help! His brain 
sent meaningless panic signals, unable to reconcile the horrifying 
nightmares his senses were reporting. He swam in darkness, suspend-
ed above nothing, from nothing. No sense of motion. He was sta-
tionary. The control hub moved towards him. 

The safety line jerked, spinning him. ‹Tā māde!› He’d unspooled 
it too fast and it had tangled. Idiot! He reeled himself back to the 
ERV. The control hub had drifted even further. I must be near the 
range of the safety line. The cord had worked itself into an ugly snarl, 
and his frenzied attempts to remove the knots wasted precious time. 

Jie lined himself up again. Push. This time he unspooled line as 
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he floated. Though it was covered with hatches and attachment 
points, he managed to hit a blank spot on the control hub. His fin-
gers scrabbled on the smooth surface. He started to drift away. 

‹No, please, no!› he shouted in frustration. 
He spotted a ridge where two panels had been poorly welded to-

gether. He hooked his fingers on the seam’s edge. Careful. Don’t cut 
yourself. The drifting ERV slowly played out the last few meters of 
his safety line. He eased himself to an attachment hook and snapped 
in his tether. 

Jie clung to the cold metal hull, letting his nerves calm. He 
hadn’t even caught his breath when he felt the line go tight. 

 
♦   ♦   ♦ 

 
The access panel unclipped easily, exposing circuit boards and neat 
bundles of wires. As Jie had predicted, the computers were both 
Haier Extreme Environment Controllers. Jie found the blue wire that 
controlled the radio link to earth. Bye-bye. No sense allowing remote 
logins while he was trying to reset the system. He held down the but-
ton to restore the factory defaults. 

Changing the passwords took less than five minutes. A trillion 
dollars of technology. And now only the lunar crew had access. 

His work completed, he unhooked his tether and reeled his way 
back to the ERV. When he reached the hatch he stopped. He spent 
several minutes scouring the sky, trying to get some sense of the 
magnificent machine he’d sacrificed so much for. Although only 2% 
completed, the shield’s hundreds of concentric rings already covered 
250,000 square kilometers. A glass sky. But the soap-bubble-thin 
Nanoglass was invisible. The spokes radiating out of the control hub 
simply faded into the infinity of space. Jie couldn’t even make out 
the edges of the massive solar array. 

He turned towards earth. His eyes filled with tears. I’ve done the 
right thing. Even if earth fails us, we’ve done the right thing. He stayed 
outside, gazing at the tiny blue disk hung in an endless sea of stars. 
Everything I have ever known. The only world we have. 

Eventually, his oxygen light blinked red. 
Where now? Wait, and let the radiation cook me? Or maybe Earth-

con will help me reach Venus, just because I can. Wouldn’t that be iron-
ic. After all Sharon’s years of preparing for Mars, I could be the first hu-
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man to see another planet. 

He climbed inside and restored the cabin air. Once settled, he set 
the engines to burn for just under a minute, nudging himself off his 
perch at the gravity well’s edge. There was never really a choice. Back 
into earth’s arms. Back home. Even if it ends in fire. 



 
 
 

Chapter 49 

Tania and Ruth shrunk into their seats, as if that simple act might 
render them invisible. The footsteps closed. Tania stiffened in antici-
pation of a hand. Or a pain-giver. Nowhere left to run. It’s over. 

“Ruth! Tania! Thank goodness!” 
“Frank?” Ruth gasped. 
Frank? Witty’s investigator! The man at the door must be Bruno. 

Tania moaned with relief. She hadn’t recognized them, backlit 
against the LA sun, masked by EyeSistants. Or maybe it was the way 
they moved. A secret agent swagger that didn’t fade with retirement. 
These guys really do all look the same. 

“We’ve got to go.” Frank glanced at the front door. “If we found 
you, Juarez’s people will, too.” 

Tania and Ruth scrambled up, jarred by the urgency of his 
words. They hadn’t taken two steps when Frank stiffened from some 
unseen prompt in his EyeSistant. 

“Too late. They’re here.” He snatched Ruth’s coffee. “Out the 
back! Quickly!” 

Frank rushed towards the front door, coffee in hand, barreling 
past customers. He took over Bruno’s spot at the doorway.  Bruno 
intercepted Tania and Ruth and fell in behind them as they passed 
the counter, guarding their rear. 

“We should run,” said Bruno. 
Tania accelerated down a hallway cluttered with boxed supplies. 

An elderly woman chose that moment to step out of the restroom. 
She stumbled back as Tania, Ruth and Bruno barged past. They 
flung open the back door as two men stepped through the front. 
Frank turned his head towards the counter, as if he were talking to 
one of the servers. He shouldered right into the lead agent. Ruth’s 
steaming coffee arced into the man’s face. 

“Yaaahh!” 
“Oh. Shit! I’m so sorry. I didn’t see you. Let me help.” 
“Get off me, asshole!” 
The closing door cut off the rest of the exchange. They’d exited 

into a pedestrian lane, a treed green-space with a bike-path down the 
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middle. It skirted the edge of a once parking lot, now a park with 
four apartment towers at its center. 

“I don’t get it. I haven’t turned my omni on since Vegas.” Ruth 
flung it into a recycling container overflowing with disposable coffee 
cups. “We paid cash for our coffee. How could you have tracked us?” 

Bruno strode towards the apartment buildings, putting trees and 
bushes between them and the coffee shop’s back door.  “We’d made 
your omni by the time you hit Vegas last night, but lost you for the 
evening. Then you showed up this morning paying for a ten night 
hotel stay. Obviously barter. We searched the hotel’s proximity for 
vehicles heading to Los Angeles. Of the fourteen matches, this one 
stopped closest to Mr. W’s studio.” 

“I thought I was being so clever,” groaned Ruth. 
“I’d say you did pretty well,” said Bruno. “Most people wouldn’t 

have made it out of Boulder. Not alive.” 
 

♦   ♦   ♦ 

 
Bruno ordered a car and directed them to a bland zone of sheet metal 
warehouses, heavy on loading docks, light on windows. They 
stopped outside a non-descript doorway, one of a dozen entrances 
into a long corrugated frontage. A perfectly anonymous bolt-hole. 
The only marking was a small black and white sign that said “Burn-
side Productions” in a font that resembled handwriting. Bruno 
punched a manual code on the keypad. 

They stepped out of the heat into an air-conditioned waiting 
room. Two chairs that might have been antique flanked a velvet 
couch. Signed video frames of famous actors plastered the walls. 

Bruno’s eyes moved behind his EyeSistant. “Witty should be 
here in ten. He’s being followed right now. They’ll switch him to 
another car as soon as they get to a good spot.”  

“Is it safe to use that? Don’t EyeSistants have wiretap hardware?” 
asked Ruth. 

“Mine’s military,” said Bruno. “We’ll be fine.” 
They passed a row of dressing rooms and stepped into what was 

obviously a movie set. The back wall was painted a uniform blue, 
spotted with reference dots for the computer animators. Dozens of 
articulated arms extended from the ceiling, each holding lights for 
different moods and times of day. The set itself was bare except for a 
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couch, a table, and about 20 green boxes that ranged in size from a 
book to a fridge. The boxes had the same reference dots as the walls. 

“What were they filming?” asked Tania. 
“No idea,” said Bruno. “Anything from porn to sci-fi musical. 

High budget though, if they’re still using props and humans.” 
“We’ll have to keep an eye out for that couch,” said Ruth. “As-

suming they don’t change the fabric in post-production.” 
Bruno led them to a back meeting room. A few minutes later 

they heard conversation outside. Witty swept in, with Frank behind 
him. Coffee stained Frank’s shirt, and he sported a fresh cut under 
his right eye. 

“You OK?” asked Ruth. 
“The little one sucker-punched me.” Frank grinned. Apparently 

in some parallel universe getting punched was fun. 
Witty hugged Ruth. His bathing suit was still wet, and he wore a 

towel around his shoulders. “I’m glad we found you.” 
“How did you even know to look?” asked Tania. 
Witty burst out laughing. “Oh, there’s a story. I had the Lohan 

quadruplets on my show; invited them back to my place. Then, I 
hear a tremendous bang at the front door. Government agents with a 
no-knock warrant. Apparently they don’t understand steel doors. I 
waited ten minutes before my lawyer panicked and made me open it. 

“You should have seen how mad they were,” laughed Frank. “I 
thought they were going to spike Mr. W. with a pain-giver.”  

“Scared the shit out of me, too,” said Witty. “I thought these 
clowns,” he nodded at Bruno and Frank, “had done one too many 
inquiries on Ethiopia. But the agents kept asking about you. 
Searched my house, and then my studio. Since I like to collect what 
other people covet, I figured a Tania and Ruth scavenger hunt might 
be fun.” 

Witty sat down at the table, still chuckling. “So?” he asked. 
“How badly am I going to regret getting involved?” 

 
♦   ♦   ♦ 

 
Tania told Witty the story, starting with Jie’s phone call. 

Witty groaned, and banged his head on the table theatrically. 
“Do I get an undo?” he asked Bruno. “How do I go back to where I 
suggested finding Tania and Ruth before the government does?” 
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“I could shoot them for you,” said Bruno, straightening. 
Witty pursed his lips. “Yes, not a bad idea. Leave their bodies at 

the coffee shop.” For a chilling moment he seemed to consider it. 
Then he laughed. “Nah. I’m just being dramatic. I’m rich enough to 
afford the consequences.” He pounded the table. “Fair’s fair. I told 
you to catch the world’s attention, and I think you’ve found a way. If 
I get cancelled, it’ll be with ratings we’ll never see again.” He turned 
to Tania. “Tania, you’ve had a day in the car to think about this. 
What’s our endgame? Is it still Pax Gaia?” 

“It’s an improved Pax Gaia,” said Tania. “The goals and execu-
tion stay the same. Measurable targets: CO2 emissions, species diver-
sity, forest cover, adult literacy, percentage of people below the pov-
erty line. But the management has to change. The Climate Council 
has failed us again and again.” 

“Damn right they have,” said Ruth. 
“I propose an incentive system,” said Tania. “We reward nations 

that meet their environmental targets by giving them shield time.  If 
the shield time is used wisely, it’ll help them meet more targets, earn-
ing more time.  A virtuous cycle.” 

“And you’d coordinate this?” asked Witty. Bruno appeared with a 
robe from one of the dressing rooms. 

“I can’t be involved,” said Tania. “Not personally. It has to be 
clear that I’m not benefitting, especially with these allegations against 
me. We’ve all seen pro-democracy coups turn into dictatorships. We 
need two independent teams. The first is a panel of scientists and 
development experts. They set the environmental goals.” 

“And the second team?” Witty was leaning forward now, eyes lit. 
“They measure, and hand out shield time?” 

“Yes. That’s the tricky job,” said Tania. “Awarding time is going 
to create controversy no matter how we do it. I’m leaning towards an 
AI. Jie suggested that in his email.” 

“An AI?” asked Witty. “I’m just a TV host. But didn’t an artifi-
cial intelligence launch India’s strike on Pakistan?” 

“We trust computers with everything from surgery to driving,” 
said Tania. “If we collect data from objective sources, and are open 
about our algorithms, then an AI will be fair to everyone. And an AI 
can’t be bribed.” 

Witty still looked skeptical, but he let it slide. “How do we stop 
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this from becoming zero sum? If I increase forest cover by forcing 
rural peasants into cities, don’t I win at your expense, depriving you 
of shield time.” 

Tania got up, pacing in her excitement. They’d discussed these 
ideas many times in the Pax Gaia meetings. But they’d always 
stopped short, held back by politics. “The UN thinks along national 
borders,” she said. “But a river doesn’t end when it leaves a country. 
Neither does a forest. We’ll create policies that encourage coopera-
tion and punish externalities.  Measures of a forest’s health must in-
clude the living standards in surrounding cities. Measures of a city’s 
health must include the rivers downstream from it.” 

Witty nodded several times. “And how do we prove that Jie’s 
taken control of the shield?” 

Shit. “I hadn’t thought of that,” said Tania. “I guess an email 
from Cheng doesn’t count?” 

“Could we borrow a satellite dish?” asked Ruth. “It can’t be that 
hard to communicate with a spacecraft. When I was in high school, 
some kids from Austin talked to the lunar station. Remember the 
fuss?” 

“Don’t look at me,” said Tania. “Communication protocols are 
one thing I know nothing about.” 

“And I’m just a pretty face,” said Witty. “Astonishingly pretty. 
But of no use on technical matters.” 

“The signal will be encrypted,” offered Frank. “Everything is the-
se days.” 

“Fuck it,” said Ruth. “Who needs proof? Outrage. That’s what 
we’ll use. Enrage the public. Jie’s going to die!” 

“Good point,” said Witty. “Jie’s going to die. And if you doubt 
us, try to call him… This is great stuff.” 

“Great stuff?” asked Tania. “He’ll never see his son again. Never 
see another tree.” 

“We can be sentimental later,” said Witty. “The best way I can 
honor Jie’s sacrifice is by milking it for maximum impact. This isn’t a 
boxing match. It’s a street brawl. You’ve already seen how far our 
opponents will go to win. We can’t afford to ignore a weapon.” 

“Then it’s time we exposed Juarez’s land deals,” Ruth said. “It’ll 
focus the public’s anger.” 

Witty’s smile vanished. “That might be pushing it. Revealing the 
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Jie story might get me cancelled. But to attack a politician, I need 
much more than just a leaked document.” 

“The evidence exists,” said Ruth. “If we scare the rats enough, 
they’ll turn on each other. Somebody will come forward to save 
themselves.” 

Witty bit his lip, contemplating. “OK,” he said finally. “Might as 
well go all-in. We’ll expose the land deals.” 

Ruth gasped, as if she’d noticed something nobody else had. 
“You know what. That gives me an idea about how we can get some 
political endorsements. What if…?” She bubbled out her plan, barely 
restraining her excitement. 

Witty nodded enthusiastically. “I like this. It’s bold, and it’s de-
vious. Like we’re stealing a page from Juarez’s book of dirty tricks.” 

When does the slope become too slippery? Khan Tengri killed Jimmy 
Wong. I funded Pax Gaia with illegal accounting tricks. And now this? 
Is the public so immune to facts that we can only reach them through 
emotional manipulation and dirty tricks? 

“I don’t know about this, Ruth,” said Tania.  “Your idea might 
work. But it feels like we’re crossing a line. Is this really how we want 
to start Pax Gaia?” 

“Do we want a chance of winning?” asked Ruth. 
Tania nodded. “I suppose you’re right.” 
“Then we’re agreed,” said Witty. “We won’t get another chance. 

Tomorrow, we claim the shield for earth’s citizens, and we use every 
trick at our disposal to put pressure on the baby kissers.” 

“Tomorrow?” asked Tania. “Do you have any idea how many 
changes I need to make to Pax Gaia if we’re handing shield manage-
ment to a panel of scientists and development experts?” 

“You’re not that well hidden,” said Witty. He tossed her a blue 
pill bottle. “Stims. You can sleep when you’re dead.” 



 
 
 

Chapter 50 

The stim beckoned from Tania’s palm. Clarity today, at the expense 
of a foggy-headed irritability tomorrow. Irritability that could last for 
days. But after a sleepless night of frantic Pax Gaia edits, she needed 
to clear her addled brain. She crunched the tiny blue pill, feeling the 
fizz on her tongue. I’m going to pay for this later. 

“Ready?” asked Bruno. 
“I wish we didn’t have to go to the studio,” said Tania. “It feels 

so exposed.” 
“If you phone in, they’ll cut the connection in minutes,” said 

Ruth. “Besides, you have to be there, putting yourself on the line. It 
shows conviction.” 

“But the police searched the studio once already.  They’re obvi-
ously expecting us.” 

“That’s why it’s safe,” said Bruno. “Mr. Witty is famous. And his 
skin is white, so civil rights apply double. They can’t harass him with 
another search, so they’re stuck watching the entrances to his house 
and studio.” 

“One of which we have to go through.” 
Bruno laughed. “That’s why I get paid so much.” 
Tania tried to read the new Pax Gaia introduction one last time, 

but the words swam on the page. The stim’s kicking in already. “We 
should go,” she said. 

They wound their way through the movie stage back to the exit. 
Tania stepped outside, blinking as her pupils fought the burning 
sunlight. If everything went as planned, Jie is out there somewhere. 
Could I do that? Throw myself to fate like that? She tried to imagine 
what it would be like. Alone. You’re in a pretty hairy position yourself, 
Tania. Maybe focus on that. 

A truck rolled down the street, heading for one of the nearby 
warehouses. She could feel somebody staring at her from inside, a 
cluster of antenna eyes blinking on stalks. God. These stims get weird 
if you keep taking them. Let them settle. I’m in a city. People drive plac-
es.  

The next car was unlike anything Tania had seen, and for a mo-
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ment she though it was another stim hallucination. It looked like a 
drop of mercury on wheels. Even the windows were mirrored, as re-
flective as the body.  The doors opened as it slowed, appearing to 
melt out of the frame.  

“Well, this is subtle,” said Tania. 
“It belongs to a friend of Witty’s,” said Bruno. “Private cars have 

better anonymity glass. If we ordered a grid car, we’d risk getting 
spotted on camera.” 

They climbed into the red velvet interior, Bruno taking what was 
still called the “driver’s seat.” The car glided away with an erotic 
hummmm. Within minutes they were on a freeway, packed into traf-
fic, heading towards the tunnel where Tania would switch cars and 
join Witty as he traveled to his studio. Witty would have a tail of 
course, but according to Bruno, there was enough of a blind spot 
that they could make a quick switch. And if Witty appeared to drive 
from his house right into the underground studio parking without 
stopping, there would be no reason to search his vehicle. 

At least, that was the plan. 
Bruno’s eye twitched as he received a message on his omni. 

“Frank just left the mansion with Mr. W,” he announced. He lis-
tened for a moment. “Really? No.” A smile grew on his face. “That’s 
not good.” 

Dark colors stirred through Tania’s stim buzz. “What’s going 
on?” 

“They’re running box surveillance on Frank. Four vehicles. 
Ahead, behind, and on each side street. Our transfer spot won’t 
work.” He grinned, as if this were somehow good news. “We’ll have 
to improvise.  And fast.  Mr. W can hardly drive around in circles 
while we figure something out.” 

 He retreated into the inner world of his EyeSistant, occasionally 
saying something to Frank. Tania counted cameras. Have there al-
ways been this many? Every intersection had a cluster. Every building 
entrance. Every street light. All of them tied to government servers. 
How can we possibly switch vehicles unnoticed? 

“Got it!” said Bruno. “There’s a broken camera at the mall exit. 
It may give us enough time.” May? “Tania, the moment I stop, get on 
the sidewalk.” 

Ruth squeezed Tania’s hand. “You’re going to blow them away,” 
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she said. 

Tania shook her head. “I still don’t know if I can play your 
South Africa card. If Mbani calls us on it…” 

“He won’t,” said Ruth. “He’s too much of an opportunist. 
We’ve talked about this. Sometimes you’ve got to do a small wrong 
to prevent a larger one.” 

“I wish you were coming with me,” said Tania. 
“I belong on the street,” said Ruth. “If this ends badly, I need to 

be with my people.” 
“Be careful,” said Tania. “They’ll be watching your friends.” 
“Have I ever let you down?” asked Ruth. But this time, her face 

couldn’t mask the uncertainty. “No matter what happens, we tried. 
We didn’t give up.” 

“Get ready!” Bruno warned. 
They turned a corner, pulling along the outer wall of a shopping 

center. It had once been a two-story parking garage, with cars enter-
ing on the lower level. Now shops filled it, leaving a solid wall of 
glass storefronts along the street, with only occasional breaks, like 
cave entrances, where vehicles could pull inside the mall to drop off 
passengers. They passed one entrance, then two. 

At the third one they turned off the road. The car screeched to a 
stop. “Go! Go!” barked Bruno. 

Tania leapt out of the car, pulling her cap down to hide her face. 
The silver car, with Bruno and Ruth still inside, accelerated the 50 
yards to the end of the loop, turned, then headed back past her. The 
car’s reflective glass revealed nothing. Tania stood alone on the side-
walk. 

She felt painfully aware of how conspicuous she was, having just 
stepped out of a flashy vehicle. A car swept by, depositing passengers 
in front of the mall doors, then picking up new ones before returning 
to the road. Can’t argue the location. The mall would cut off the side 
vehicles in the surveillance box, and the sharp turn shielded her from 
the road. The camera above her was cracked and lifeless, as if some-
body had thrown a rock at it. How many places in LA are this anony-
mous? 

Another car rounded the bend, a golden cube as outrageous as 
the mercury raindrop she’d climbed out of. It screeched to a halt next 
to her, the door open before it had even stopped. 
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“In!” Frank snapped. “They’re right behind us.” 
Tania dove in, almost landing on Witty’s lap, and the vehicle ac-

celerated, then slowed again, regaining the distance it had lost in the 
pickup. Tania twisted to look out of the back window. Not a moment 
too soon. Another vehicle was turning in behind them. 

“Afternoon, Tania,” said Witty. “Ready to change the world?” 
They stopped at the mall drop-off zone and Frank disappeared 

inside to complete the charade. Their tail stopped behind them. A 
man got out, tilting his head as if trying to get a view through the 
anonymity glass. He suspects something. Tania slid down into her seat. 
The man stood on the sidewalk, watching them for a minute, then 
walked right up to Tania’s window. He pushed his face against the 
glass. 

Holy shit! Holy shit! Don’t breathe! Be invisible! 
Frank sprinted out of the mall, a pharmacy bag in one hand. 

“Hey, you, fuck off! Leave Mr. W alone.” The man retreated to his 
car. He followed them all the way to the studio, waiting at the drive-
way’s end until the garage door had closed behind them. 

 
♦   ♦   ♦ 

 
“Live, from California, it’s the Witty Show, with your host, Bill Wit-
ty!” The monitors on the wall showed a cheering studio audience. 
Tania stood at the spotlight’s fringe, waiting to take her place on 
stage as Witty waved at the fake crowd. The stim had settled nicely 
now, leaving fireworks of sparkling thought; her skin tingled with 
energy. 

“This is the most important show I’ve ever done,” said Witty. “I 
am about to reveal shocking scandals that go to the highest level of 
politics. I have been forbidden to speak of these disgraces. The gov-
ernment will try to shut me down. My network may cancel my show. 
So call your friends. Wake up your children. Nobody should sleep 
through the LAST WITTY SHOW EVER!” 

The commercial light blinked, but Witty ignored it. 
“I’m going to make this fast, before the police knock down my 

studio doors,” said Witty.  “Our political institutions have failed. 
Tania Black made a plan to restore the earth and create a fair and 
equitable society. Pax Gaia! But our leaders chose war and conflict 
instead. Anyone with a Geiger counter can see how badly politics has 
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failed us.” 

“The rejection of Pax Gaia was not an accident.” With a flourish, 
Witty brought the land deal spreadsheet onto the screen behind him. 
Witty’s people had forged White House letterhead onto it, and he’d 
highlighted the prominent names. The document beamed out as an 
attachment to the broadcast, an omni tap away from anyone who 
wanted it. 

“This document shows that top government officials, including 
President Juarez, sabotaged international climate cooperation. They 
spent hundreds of millions buying cheap desert. Land that will be-
come valuable if they bring rain to it. Land that will be worthless if 
we save the planet and restore our natural climate. They created 
Tamed Earth to bring the rain that would enrich them. They created 
Tamed Earth to earn billions from the destruction of our home.” 

The imaginary audience snarled with angry noises. 
“As a proud American, I am outraged by what my President has 

done. My government, sabotaging the future of our planet. The 
planet our children will inherit. My President, condemning billions 
to poverty, so that she can add to her vast wealth. This is evil.” 

The crowd shouted its rage. “Fuck the President,” somebody 
shouted from the front row. Witty waited for calm. 

“But we have a hero,” he said. “Three days ago, Tian Jie, one of 
the lunar astronauts, stole the spaceship that was supposed to take 
him home. At this very moment, he is approaching the shield. He 
plans to reset the passwords. He’s giving the shield to the Pax Gaia, 
so it can benefit all earth’s citizens. It’s a suicide mission. He will die 
up there, a cold, lonely death. And his young son, who is even now 
being held by the Chinese police, will never see his father again.” 

Behind Witty, pictures of Cheng, laughing and playing in the 
water, alternated with scenes of Jie dancing in a nanotile rainbow. 
THE LAST WITTY SHOW EVER, flashed in enormous orange 
letters. He’s overdoing it now. But then, Witty is over the top. Witty 
turned to watch the video for a moment. Then he froze, straighten-
ing in his chair, tapping at his ear as if he was getting a message from 
an embedded microphone. 

“I’ve just gotten word that some of our television affiliates are be-
ing shut down by the government. The anti-terrorism act has gone 
too far. If you are working at one of these stations, this is your time 
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to take a stand for press freedom. People deserve to know what is 
happening tonight.” 

Tania shook her head at the audacious lie. Nobody’s being shut 
down. Not yet. But compared with what was to come, it was a mere 
misdirection. The audience numbers swelled. Witty’s ratings had 
never been so high. 

“The US and Chinese governments cannot be trusted with the 
shield. No more than the governments of India and Pakistan, who 
have ravaged their countries, and poisoned Asia with their radioactive 
clouds. Or the governments who squandered the ten-year opportuni-
ty given to us by sulfuring. The shield is ours now! I present Tania 
Black!” 

Though there was nobody but the two technicians in the room, 
Tania could feel a billion eyes watching. Her feet skimmed the 
ground, as if the energy of the moment had lifted her off the floor. 
We’re doing it! Witty’s eyes danced over the ratings screen, manic 
with glee. A lifetime in the spotlight, building his career, creating an 
international media phenomenon. He’s cashing it in for this one mo-
ment. Just like I’m cashing in my lifetime of environmental work – for 
one last bet. 

Tania didn’t bother to sit. “Pax Gaia is about creating a better 
world,” she said, walking the stage. “Not just for people in poor 
countries, but also for people in rich ones. Not just for our children, 
but for us. Not just for humans, but for all the species we share our 
beautiful planet with. It won’t be easy. It will require putting aside 
old hatreds. It will require cooperation. It will require courage. But I 
promise you, the results will be spectacular.” 

“The shield belongs to the earth now. And we cannot afford to 
let the politicians have it back. They have allowed too many trage-
dies. Too much unnecessary suffering. We’ll pay compensation to 
G2 taxpayers of course. But an independent council will run the 
shield: a democratic group of scientists, open to anyone with ten 
years of experience in human development or climate science, will set 
our long-term goals.” 

Tania let her audience digest what she’d just said. This is it. 
Ruth’s gambit. This is where I finish off Juarez. 

She wavered. The silence started to stretch. “Do it,” Witty 
mouthed. 
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Ruth’s words, from long ago. When you stop feeling guilty. That’s 

when you know you’ve gone too far. They’d tried to find politicians to 
support Pax Gaia. But they’d failed. And without political support, 
today’s great wave would crash against a unified wall of governments, 
and roll back to where it came from. 

There’s no other way. Tania faced the camera and raised her voice. 
“Minutes before this show, I was on the phone with the Presidents of 
South Africa, Indonesia, and Brazil.” Lies! “These brave leaders 
agreed to set an example by holding national referendums on Pax 
Gaia. And they are calling on other governments to join them.” 

Cheering filled the room. 
A technician scuttled to the desk, and whispered something to 

Witty. 
“The police have arrived,” Witty interrupted. “If you’re in the 

LA area, this is your chance to make history. Our address is on your 
screen. Help us stay on the air. Show the world that President Juarez 
does not speak for America!” 

The broadcast switched to an outside view. Police vans were 
roaring in from all sides, sirens flashing. Officers poured out, pulling 
on riot gear. The first officer climbed the stairs and tried the door. 
Locked. He kicked it. Hard. And stumbled back hopping on one 
foot. 

“Common mistake,” laughed Witty. “The doors are steel with a 
wood veneer. Sometimes my fans get too enthusiastic.” 

The lights dipped, then came on again. “Oh, and we also have 
our own power supply and satellite links,” said Witty. 

A billion people were in the room with them, hanging on every 
word. “This is the most important day in history,” yelled Tania.  
“Today, we prove that we can work together to save our planet. Go 
to your government centers. Show your leaders that you want to fol-
low the brave example of South Africa, Indonesia, and Brazil. And 
equally important, if you live in South Africa, Indonesia, or Brazil, 
show support for your government’s courage.” She pictured Mbani, 
screaming at the TV as supporters poured out onto the streets of 
Cape Town. He won’t call my bluff, though. He’s an opportunist, and 
I’ve made him a hero. But some day, I’ll owe him a favor. 

Words poured out. “Jie’s dying for this.” Tears streamed and 
Tania didn’t care. “Why is every city not surrounded by parks? Why 
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are education and childhood nutrition not basic rights? Is it really 
worth it to save a few dollars on food subsidies at the cost of a life-
time of human potential?” 

“Tania. Tania!” Witty was shaking her arm. “Look.” 
The police had pulled out a laser cutter, but a crowd had gath-

ered to protect the doorway, already outnumbering the officers two 
to one. Every moment more people poured in. The officers, unsure, 
fell back into a defensive line. 

“Don’t be spectators!” urged Witty. “This is history! Take to the 
streets and watch me on your omnis. Make this the greatest public 
uprising our world has ever seen.” 

“Follow me,” Tania told the technicians. And with one of them 
recording her through a hand-held, she jogged down the hallway, 
through the lobby full of celebrity photos.  Bruno was at the front 
door, watching the video feed. “Are you sure?” he asked. “There are a 
lot of cops outside.” 

“This revolution belongs to all of us,” said Tania. “Just like the 
shield does. I need to be out there.” 

Bruno nodded and unlatched the bolts. Tania stepped outside, 
emerging at the top of the short stairway. Amazing. Even in the mi-
nute it had taken to run through the building, the crowd had dou-
bled. The police had set up a barrier across the street, and they stood 
together, shields locked, pain-givers clenched in their gloved fists, 
faces anonymous behind the mirrored glass of their visors. 

I’ve seen this before. In New York, when I first met Ruth. Tania 
recognized the coiled postures. They’re just waiting for an excuse. 

Power sizzled through her, an almost tangible force. A few words 
and I could fan this situation out of control. Make the police attack un-
armed civilians, with the whole world watching. 

Waves of movement rippled through the crowd as people con-
tinued to arrive. Men, women, teenagers in absurdly tight jeans, 
whole families even, the children still groggy from having been 
dragged out of their beds. A young Asian boy walked past with his 
father, and for a moment Tania thought it was Jie and Cheng. 

Atrocities. Police brutality. Do it Tania. Kick the nest. It’ll get us 
even more sympathy. Sometimes it’s worth committing a smaller crime to 
prevent a bigger one. 

She saw an officer charging up his pain-giver. She filled her 
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lungs. And then the anger faded. I’ve pushed this far enough. If we 
can’t win with what we’ve done already, then we don’t deserve victory. 

“This is a peaceful protest,” she bellowed. “Please don’t provoke 
the officers. The police are not your enemy. They are here to do a 
job. Do not threaten them.” 

The crowd turned, and a deafening cheer rose from the street. 
She raised her hands for quiet, but as she started to speak, an ampli-
fied voice from one of the police cars interrupted her. 

“Miss Black, you are under arrest. Help us avoid a confrontation 
by turning yourself in.” 

“Officers, do you want to support a President who would sacri-
fice the planet for her own personal gain?” Tania shouted. “Lay down 
your pain-givers and join us.” 

Cheers from the crowd. Mingled shouts of “Join us, Join us, Join 
us” chaotic at first, then synchronized, a four thousand person heart-
beat. Then one of the masked officers threw down her shield and 
pain-giver and stepped into the crowd. For a moment, people edged 
back, and then the crowd roared with appreciation. Another officer 
joined. And then another, spreading confusion through the ranks. 

“Today, we are the law!” shouted Tania. 
At those words, the police line collapsed. A few more joined the 

crowd, but the majority retreated into their vans, unsure what to do 
next. The crowd filled the street, dancing, cheering and celebrating. 
And every moment more people arrived. The police officer who had 
first broken ranks weaved through the clusters of “350” shirts, shak-
ing hands, hugging people. She reached the bottom of the stairs, and 
stepped up to join Tania. 

A wisp of red hair stuck out from the visor’s edge. 
“Ruth?” 
Tania could hear the laughter in Ruth’s voice. “When have I ever 

let you down?” 



 
 
 

Chapter 51 

Jie spun slowly in the cabin’s center to the sounds of a Beethoven 
string concerto. He’d been trying to synchronize his revolutions to 
the spacecraft’s thermal rotation, so that he could watch earth move 
from porthole to porthole. But earth had gotten ahead of him again. 
He pulled his arms closer to his chest, reducing his moment of iner-
tia to increase his spin rate. 

Three days. And not a word. 
‹I feel like a roasted chicken,› he said out loud. Talking to him-

self.  Breaking the silence. 
Earth passed by the window again. 
There were worse ways to go. Like the cancer that had killed his 

grandfather, before gene therapies had turned the corner on the dis-
ease. I just wish I knew how it would end. Whether I actually made a 
difference. He had another flash of Cheng, screaming in pain at the 
hands of some nameless government agent. ‹We don’t want to do 
this to you, kid. It’s your dad’s fault.› Jie tried to kill the thoughts, 
but they just retreated to the darker corners of his mind, like wolves 
shrinking from a fire. 

‹Hello. Hello. Mellow. Yellow. I’m a happy fellow!› 
The radio stayed silent. 
Jie opened the snack box and dug through protein packs, candy 

bars and chips. Nothing inspired him. What I’d give for a greenhouse 
tomato. He closed the lid and returned to his spinning. 

Spin. 
Spin. 
‹Dad?› 
Voices now. By the time I hit earth’s atmosphere, I’ll be 
… completely… 
… mad. 
‹Dad?› 
‹Cheng?› Jie flapped like a startled bird, scrambling to reach a 

wall.  He pulled himself around and turned off the music. ‹Cheng? 
Are you OK? Did they hurt you?› 

The signal crept through space, light speed reduced to a leisurely 
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stroll. 

Please… 
‹I’m fine Dad. Some men took me and Mom to a hotel and 

wouldn’t let us leave. They yelled at Mom a lot. But yesterday they 
got really nice.› 

This is a hoax. They’re simulating Cheng’s voice. They’ll ask for the 
shield password soon. 

‹What did we see on our first day diving?› 
‹A reef shark,› said Cheng. ‹It scared us out of the water. And we 

also saw whale sharks. They were huge! And we saw lots of insects the 
next day, in the forest. We … we’re going back there, right Dad?› 

‹Who else is with you, Cheng?› 
‹Mom,› said Cheng. ‹We’re in the control center. And Tania 

Black is conferenced in.› 
“Afternoon Jie,” said Tania. “You won’t believe what’s happen-

ing here. I’m on a plane to Washington to testify to the House Judi-
ciary Committee. They’re gathering evidence to impeach President 
Juarez.” 

“So you and Ruth OK, too?  I really worried. I didn’t have 
chance to warn you, and I put you in so much danger.” 

“We’re all fine, Jie,” said Zhenzhen. 
He could hear the note of sadness in her voice. 
I’m not fine. Far from it. But he didn’t want to go there. Not yet.  

“Tell me everything,” said Jie. 
Tania poured out the week’s events. “Pax Gaia is going to be run 

by qualified scientists, using computer neural nets for enforcement. 
It’s not sealed yet, but 140 countries have signed up directly, or 
promised referendums. South Africa was first.” Jie thought he heard 
a smile in her voice. “President Mbani phoned me thirty minutes 
after the Witty Show, and offered his full support. He said to thank 
you.” 

Earth drifted past the window again. “I wish you could see this,” 
said Jie. “Earth is so beautiful from here. Moon is on left. The west 
coast of North America turned into light an hour ago. The clouds are 
as bright as fresh snow.” He wiped at his tears with the back of his 
sleeve before they could float into the cabin. “I so glad we earned 
other chance to save it. I so glad.” 

‹Sorry to interrupt, Jie,› said a new voice. ‹Can you turn off the 
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manual controls and give us access to the ERV? We’d like to see your 
situation.› 

Is this a trap after all? His fingers hesitated on the plug. But even 
if it is, what good will it do to get control of the spacecraft? They can’t 
kill me a second time. He pushed the wire into the receptacle. The 
video screen awoke. 

Cheng waved at him. ‹Dad. You grew a beard!› 



 
 
 

Chapter 52 

The helicopter pilot turned around, allowing the computer to take 
over the flight. He leaned back to shake Tania’s hand. “I’m not sup-
posed to talk to passengers, but if I don’t say something, my kids will 
never forgive me. Dr. Black. You’re a hero.” 

“I’m having a hard time believing this,” said Tania. 
Washington lay paralyzed below them, traffic lined up like some 

pre-grid rush hour. Protesters had come in from as far away as New 
York, driving down in cars once the trains filled up, emptying their 
own cities of transport even as they overwhelmed Washington.  The 
sidewalks swarmed with pedestrians who had abandoned their para-
lyzed vehicles, all streaming towards the Capitol Building, like pil-
grims to Mecca. The Washington mall was solid with bodies. 

The helicopter swooped over the white domes of the Capitol 
Building and landed on a lawn which was separated from the crowds 
by a police cordon. An agent searched Tania with a handheld scan-
ner, then hurried her down polished marble hallways to the hearing 
chambers. A white-haired woman waited just inside the doors. She 
smiled, and shook Tania’s hand. “I’m Geraldine. Ruth’s council. I’ve 
kept her out of jail more than once. I’ll try to do the same for you.” 

“I appreciate it,” said Tania. Not that I need council. Juarez can’t 
spin this. No way. 

The Judiciary Committee was already filing in behind the curved 
judge’s benches. Behind them, paintings of robed men and women 
peered out from a wood-paneled wall heavy with flags. Tania and 
Geraldine walked past the rows of observers who packed the specta-
tor seats: congressmen, senators, other faces she half recognized. 

“Where’s the press?” asked Tania, eyeing the empty back gallery. 
“The committee closed the hearing,” said Geraldine. “No press.” 
Justice behind closed doors. Tania felt the first stirrings of worry. 

Powerful Washington insiders watched Tania pass, scowling, eyes 
narrowed. This is more hostile than I expected. Maybe Ruth was right to 
insist on Geraldine’s presence. 

President Juarez and a team of six legal advisors occupied a 
wooden table at the front of the room. They’d pulled their chairs 
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into a semi-circle with the President at its focus, huddled in conver-
sation, backs to the audience. A man in a black suit shot Tania and 
Geraldine a contemptuous glance, as if they had no right to share a 
room with the President. Paul Smith. The fucker who tortured me. 
Juarez didn’t even bother looking in Tania’s direction. 

Tania and Geraldine hurried to the witness table as the commit-
tee took their seats. The room fell silent. Only the black-robed 
chairman remained standing.  “This meeting of the House Commit-
tee of the Judiciary will come to order. Due to the extraordinary na-
ture of this weekend’s events, the House Committee on Rules has 
passed a special resolution 77183 authorizing an expedited hearing. 
We are here to determine if there are grounds to proceed with an 
investigation of impeachable conduct against President Juarez. This 
is a noble duty, of the greatest importance to our democracy. As serv-
ants of the people…” 

Oh. Save me. The chairman droned on for nearly ten minutes 
about the nobility of public service. Then, one by one, all 35 com-
mittee members followed in his footsteps with repetitive, self-serving 
speeches distancing themselves from the scandal. Hours passed. 
Tania tried to focus, but could feel herself nodding. She’d slept for 
12 hours straight after the stims had run their course, but it wasn’t 
enough. 

Another pill will fix it. She felt a tingle of excitement at the 
thought, like tiny fingers running through her hair. One more, just to 
get me through today. Stims aren’t addictive. All the drug companies 
agree. Tania poured herself a glass of water. 

 
♦   ♦   ♦ 

 
Tania felt a kick on her shin and snapped upright. The speeches had 
ended, and Juarez was standing now. She seemed relaxed, convivial 
even, as if at a barbecue with friends. 

“I thank the committee for allowing me to clear up these allega-
tions,” she said. “We need to get this behind us so we can deal with 
the opportunities that have opened up in the last few days. I can con-
firm that Tian Jie has reset the password on the shield control hub. 
We can easily regain access, of course, but it will require an expensive 
launch. In order to protect taxpayer interests, we tried to keep the 
matter quiet so that we could resolve Mr. Tian’s grievances. Now 
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that Tania Black chose to make her inflammatory claims on the Wit-
ty Show, that is no longer possible.” 

The chairman banged his gavel. Tania recognized his face. A 
bushy-eyebrowed creature from a family that had been producing 
governors and the occasional president for longer than anyone could 
remember. Why is he running this? I thought he was friends with the 
President. 

“Thank you for clarifying that, Madam President” said the 
chairman. “But this committee is interested in the allegations that 
you purchased under-performing real-estate, and then sabotaged cli-
mate agreements so that you could use Tamed Earth to increase their 
value.” 

Juarez drew herself to full height, facing the chairman squarely. 
“Ridiculous. This summer, I helped craft a plan whereby we’d accept 
guidance on the shield and environmental targets from UNBio. 
From Doctor Black herself. That plan fell apart because the interna-
tional community didn’t meet CO2 commitments. And because 
UNBio, under Doctor Black’s guidance, made unscientific decisions 
about sulfuring. Her decisions led to Miami.” The audience grum-
bled angrily. Juarez shook her head. “I had to act.” 

“So you deny the land purchases?” 
“No.” 
The audience murmured excitedly.  Tania sat up. 
“No?” asked the chairman. 
“My first reaction was to dismiss these claims as another part of 

Tania Black’s personal vendetta against me.” Juarez looked down, 
her mouth taking on the apologetic frown perfected by generations 
of philandering family values conservatives. “Sorry, this is difficult for 
me…” 

Tania clenched her glass of ice water, drawing calm from its 
coolness. 

“Yesterday morning my life-long friend, Vice-President Jack 
Stiller, came to my office. He admitted to the land purchases. He 
wanted food security for the United States, in case the international 
cooperation that I was fighting for failed to materialize. And since I 
was so pre-occupied with protecting the planet, he didn’t want to 
burden me with his concerns. He raised money himself, using our 
political connections to secure investors.” 
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Juarez paused, as if collecting herself. “My administration be-

lieves in small government. The Vice-President felt that in this situa-
tion private initiative would work best. A lapse in judgment. By a 
patriot.” 

“Surely he stood to profit enormously from an environmental 
collapse,” said the chairman. 

“Since I wasn’t involved, I don’t know the details,” said Juarez. 
“But the Vice-President is an astute business man. He doesn’t take 
needless risks. He told me that had our climate plan come to pass, he 
would have turned the land into ecological reserves to earn environ-
mental credits. It would have been profitable either way.” 

“So you deny involvement?” asked the chairman. “Your name 
appears on the documents.” 

“I was not involved. The Vice-President and I have overlapping 
business interests from our time in the defense industry. My name 
often appears in his dealings.” 

“And the other names?” 
“More cross-holdings, I expect. The Vice-President and I both 

agree that he showed terrible judgment. But he worked alone. There 
is no conspiracy. His action has been twisted into something sinister 
by opportunistic political foes.” Juarez shook her head. “I’ve accepted 
Vice-President Stiller’s resignation. He’ll cooperate with the investi-
gation by providing financial records.” Juarez raised her hand, hold-
ing up her omni. “With your permission, I’ll send you the data 
now.” 

Excited conversation filled the room. Tania had to let go of her 
glass so that it wouldn’t break in her clenched fingers. This can’t be 
happening. Is Juarez really claiming that she knew nothing about this? 
That the whole web of corruption was the work of one noble man who 
got overzealous in his love of America? 

The President looked at Tania for the first time, brimming with 
serene confidence. “Mr. Witty and Doctor Black should have verified 
their claims before making them public.  Now, the Vice-President’s 
poor judgment has become an international embarrassment. This is 
why we have laws to protect politicians against libel.” 

It was all Tania could do not to hurl her glass at the President. 
The chairman glowered. “Doctor Black? Why didn’t you check your 
information?” 
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Geraldine squeezed Tania’s arm. “Plead the Fifth,” she whis-

pered. 
“It’ll sound like I’m the guilty one.” 
“Just do it!” 
“If I may,” said the President. “Doctor Black’s actions were ille-

gal, and unethical. But she has somehow enabled the international 
cooperation that I have tried so hard to achieve. I hope you are leni-
ent with her. And I can assure you, that I plan to seize the opportuni-
ty that Doctor Black has provided us. Once we regain control of the 
shield we’ll throw the full resources of the US and Chinese govern-
ments behind Pax Gaia. It’ll still be our shield of course, but we’ll do 
what the world wishes.” 

“Doctor Black?” asked the chairman. 
“Council advises me to plead the Fifth.” 
 

♦   ♦   ♦ 

 
The committee filed out of the room, leaving Tania and Geraldine 
huddled at the table, struggling to hear each other over the noise. 

“I don’t get it,” said Tania. “How did Juarez cover her tracks this 
quickly?” 

“How? She’s the President. And half the government is involved 
in this.” 

“So the VP takes the fall, and she pardons him at the end of her 
term,” said Tania. “But surely if the committee investigates, they’re 
going to uncover the truth. Juarez’s documents won’t hold up. Will 
they?” 

“You don’t think the President can fake a paper trail?” asked 
Geraldine. “Besides, the guilty have confessed. Why investigate, 
when the truth could be so much messier.” 

The recess dragged on. Ten minutes. Then twenty. After an hour 
the committee filed back in. 

The chairman scowled. “We’ve examined the records,” he said, 
shaking his head in disapproval. “Due to the confidential nature of 
the financial information, we’re classifying the documents for 150 
years. But they support the President’s testimony. Doctor Black, 
you’ve made harmful allegations, with no evidence. Do you have 
anything to say in your defense?” 

“Plead the Fifth again,” said Geraldine. 
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Juarez smirked from across the table. Paul Smith pointed his fin-

ger at Tania and cocked his thumb. 
Fuck this. Tania rose to her feet. 
“The Fifth,” Geraldine hissed. “Tania!” 
 “With all due respect sir, the President is lying. There must be 

thirty people in this room who can confirm everything I’ve said. But 
they don’t dare, because she’s shown how ruthless she can be.” 

The room growled like an angry beast.  “Order. Order!” yelled 
the chairman. 

“Are you insane?” Geraldine, hauled at Tania’s arm. “My client 
pleads the Fifth!” 

 Tania twisted loose. Geraldine put her hands to her face in des-
pair. 

“Where is your courage?” Tania shouted. “Juarez is trying to de-
stroy your planet for her own enrichment. Your fucking planet. Your 
home. And you want to let her off? You want to give her back the 
shield, so that she can finish the job! Look outside. Look at what’s 
happening on the streets. We have an opportunity to change things!” 

“Arrest her,” yelled the chairman. Security guards sprinted from 
the back of the room and seized Tania by the arms. She struggled to 
free herself, but they twisted her off her feet and dragged her towards 
the door. 

“Wait!” boomed a stentorian voice. The room fell into shocked 
silence. A man in his mid-forties, with jet-black hair and goatee, 
stood up four rows behind where Tania had been sitting. “I can con-
firm all the charges.” 

Juarez’s smile turned plastic. One of her lawyers jumped to his 
feet.  “I object! This isn’t some kangaroo court where everyone with a 
grudge can take turns slandering the President.” 

“New evidence should be submitted to the committee,” agreed 
the chairman. “I promise you, we’ll look at it.” 

“You promise, do you Jackson?” The man chuckled. “Would it 
make your job easier if I went for a solo walk by the river tonight? I 
saw what you did to that poor woman in New York.” 

“Security!” yelled the chairman again. 
The two guards holding Tania looked at each other in confusion, 

not sure who they should haul out first. 
The goateed man held up his omni. “I’m the President of Teril-
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lium Holdings, and I’m broadcasting this live to eNews. President 
Juarez hired me to broker the land purchases. I have records, includ-
ing taped conversations up to last night.” He looked at the chairman. 
“Do you remember, Jackson? You and the President discussed ar-
ranging a helicopter crash for Doctor Black. I’ve just sent that to 
eNews too, in case you need a transcript to remind…” 

A dozen people leapt to their feet, their panicked cries drowning 
out the remaining words. “I’m Senator Friezen. I want immunity in 
exchange for my testimony.” 

“Me too! I also have evidence. I’ll testify for immunity.” 
Juarez looked at the Terillium President, her face twisted with 

betrayal. “Why?” she asked. “Why are you doing this Eduardo? We 
would have made you rich.” 

“I signed up to profit from what I felt was inevitable, Isabel,” he 
said. “I didn’t sign up to create a catastrophe. When I saw what peo-
ple are willing to sacrifice – people like Tian Jie and Tania Black – I 
couldn’t look my children in the eyes anymore.” 

 



 
 
 

Chapter 53 

‹Jie, we’ll be honest. Your situation is not good. You don’t have 
enough fuel to slow yourself down. And we don’t have a vehicle that 
can intercept you in time. You’re moving too fast. But we do have 
one possible solution.› 

Hope? Jie tried not to let it shine too brightly. Of course they have 
something. They always have something. Like the doctors dealing with 
his dying father. Always presenting one more option, so that every-
one could cling to the shared illusion that there was hope. 

‹What’s your plan for cheating physics?› asked Jie. 
‹The lunar departure engine is mounted on a metal plate outside 

of the heat shield,› said the controller. ‹Instead of detaching the en-
gine mount and going straight to reentry, we’re going to do an ag-
gressive aerobraking pass through the upper atmosphere with it still 
attached. With luck, it’ll act as a temporary heat shield, absorbing 
25% of your velocity as it melts away. When you exit the atmosphere 
at the end of the aerobraking, we’ll detach what’s left of it. And then, 
when earth’s gravity pulls you back in, the real heat shield should be 
able to slow the rest of your descent.› 

Jie peered out the window at the welded metal platform. That’s 
my heat shield? ‹There’s no better plan?› 

‹There’s not even a worse plan,› said the controller. 
‹Let’s do it then,› said Jie. 
The descent continued. Every few hours a warning sounded, fol-

lowed by a few seconds of thrust as the controllers tried to milk every 
newton of braking force out of the earth-moon system’s gravity 
fields. But overall, Jie’s trajectory continued unchanged, an accelerat-
ing plunge. He passed the hours talking: to Cheng and Zhenzhen. 
To Sally. 

He streaked through the moon’s orbit, but the cratered ball was 
on the other side of earth now, a tiny white marble in the distance. It 
would have been nice to use the moon’s gravity for braking. It would 
have been nice to see it up close one last time. 

In Delhi, a million marched for Pax Gaia, wearing masks against 
the radioactive dust. In London, banner-wielding 350-protesters shut 
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down the city for two days. In the United States, tanks roamed the 
streets of Washington as the last of the Juarez loyalists were arrested. 

Tania called him two hours before reentry. 
“Congress has agreed to a referendum, Jie! Chinese style. Every-

one can vote, but people who pass issue awareness tests get up to four 
extra ballots.” Her voice bubbled with enthusiasm. “Even the skep-
tics now say that Pax Gaia is what they wanted all along. We did it! 
You did it.” 

Earth filled the window now, a multi-colored sky of extraordi-
nary depth and texture. The whole planet seemed alive, from the 
drifting clouds to the hundred shades of green vegetation. “What will 
happen tomorrow?” he asked. “When excitement wears off, and peo-
ple realize we have to do hard work?” 

“It’s going to be painful,” said Tania. “Sulfuring was our last 
good path to stability, and we were too short-sighted to take it.  And 
there’s a lot of ugly politics behind our victory. I did things I’m not 
proud of.  The system does that. Sucks you in.” She smiled. “But I 
think we have a chance. If we stay independent, and keep money 
away from the decision-making.” 

“I hope you’re right,” said Jie. “But I may not be around to see 
it. Will you keep in touch with Cheng? If I not come home?” 

Tania’s smile became forced. “What are you talking about? 
You’ll be celebrating with us in a few hours.” 

“Rajit explained the odds to me,” said Jie. “Please. Just promise.” 
Tania nodded. “I’ll help him any way I can,” she said solemnly. 

“Even if he gives up on insects.” 
 

♦   ♦   ♦ 

 
‹Jie, you are twenty minutes from first contact with the atmosphere. 
Check for loose equipment and strap yourself in. This will get 
rough.› 

Jie cinched the food boxes to the floor, then lay back on his 
couch and tightened the harnesses. Helmet on. Gloves. His heart 
pounded the minutes away. 

‹We’re starting your final deceleration burn in five, four, three, 
two, one.› 

Gravity returned, a steady 1.3 Gs for several minutes as the 
spacecraft burned its remaining fuel to stay on the razor line between 
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destruction and freedom. With a sputter, the engines died and 
weightlessness returned. 

Minutes passed. The spacecraft’s blunt end tapped the atmos-
phere. A tremor. So small he might have imagined it. Then another. 
And a third, bigger.  The spacecraft started vibrating. The decelera-
tion’s force rattled Jie in his seat, a growing violence. His head 
banged inside his helmet as if some angry giant were shaking him. 
Bang! Something smashed off the window. Red sparks of molten 
metal streaked against the sky as the impromptu heat shield melted 
and twisted away. Jie’s senses blurred into an incoherent overload. 

BANG! 
A violent shockwave blasted through the fragile spacecraft. The 

vehicle started spinning, careening through the atmosphere. Jie 
closed his eyes, bracing for the flames. It’ll be over in seconds. And 
then the shaking wasn’t as bad any more. Earth strobed outside the 
windows as orientation thrusters popped out synchronized bursts to 
stabilize the tumbling vehicle. Jie fought back his stomach bile. Don’t 
throw up. Don’t throw up. The vibrations ceased. 

I’m alive! I’m through the atmosphere! 
‹Jie, are you still there?› 
‹Yes! Did I make it? How does my trajectory look?› 
‹We're running it through the computer. Can you do a visual?› 
Jie closed his eyes, letting the adrenaline settle. Maybe I will see 

Cheng again. He undid his safety belt. His eyes landed on the win-
dow. A deep gouge radiated hairline cracks to the edges of the dia-
mond-coated glass. 

What sort of impact could do this much damage? ‹Earth, I experi-
ence a hard impact on the ERV just before exiting the atmosphere. It 
seems to have damaged the glass.› Jie pointed his suit camera at it. 

‹We see it. Can you get us a visual on the heat shield?› 
Jie glided to the porthole. The lunar departure stage and meteor-

ite foil were gone, leaving only streaks of blackened metal on the cap-
sule’s shell. The heat shield hung in splintered ruins. He pointed his 
camera through the glass. Not that it was necessary. 

‹How long do I have?› Jie asked numbly. 
‹You’ll reach the top of your arc in ten minutes,› said Earth. 

‹You’ll hit the atmosphere in twenty-two.› 
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♦   ♦   ♦ 

 
‹Jie?› 

‹Sally, good to hear your voice one last time. Tell Rajit his calcu-
lations were correct. You can’t cheat physics.› 

A sob. ‹I just kept hoping – that maybe somehow…› 
‹Thank you for being so kind to me…› said Jie. ‹You helped me 

through this all.› 
‹It wasn’t hard,› said Sally. ‹I love you, Jie.› 
‹We’d have made an interesting couple,› said Jie. ‹I would have 

planted a garden for you. Bought house plants. Danced at the Yuri’s 
night parties. I…› His tongue caught on the words. Don’t be a cow-
ard now. Not after all this. I’m never going to get another chance to tell 
her. ‹I love you too, Sally. And now I’ve got go. I want to spend my 
final moments with Cheng.› 

‹I understand,› said Sally. 
Jie checked his helmet, out of habit more than necessity, then 

pressed the depressurization button next to the hatch. The suit tight-
ened around him as air hissed out of the cabin. He switched to the 
earth channel. 

‹Hi, Cheng.› 
‹Daddy?› Tears choked Cheng’s voice. 
The hissing stopped, and Jie pulled the hatch loose and let it 

drift behind him. No need to secure it. The low air light on his suit 
blinked. Also irrelevant. 

‹I wish I could see the great man you’ll become,› said Jie. 
‹I’ll study really hard,› said Cheng. ‹I promise. I’ll become an en-

gineer, just like you.› 
Jie laughed, even as his eyes moistened. ‹I’d be much happier if 

you do what you love,› he said. 
He leaned out of the hatch, catching his breath.  Funny. I’m go-

ing to die in minutes. Yet I’m still scared of heights. The earth was not a 
globe anymore, but a huge expanse that filled the sky, curved only at 
its edges. A desert stretched below him endless rows of parallel dunes 
catching the morning sunlight. White cloud puffs cast long shadows 
across the land, and in the distance, ranges of snow-capped moun-
tains formed a wall around the sand. Eastern China? The Taklama-
kan? The sun rose as he plunged onward.  

‹Are you all seeing my suit camera?› 
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‹It’s beautiful,› said Zhenzhen. 
‹Best seat in the house,› said Jie. With a gentle push, he let go of 

the spacecraft. 
On the horizon the Chinese mainland spun magnificently into 

view, a patchwork of cities broken by clumps of agricultural land. Are 
the leaves turning yet? Are there birds? All those years, and he’d never 
taken the time to admire the beauty around him. If I could have one 
more day. Smell air again. See another shark. 

‹You’ll have to finish the adventure without me, Elf. This is your 
planet now.› The blue world blurred, tears for the beauty, as well as 
the sadness. The first fingers of the atmosphere tugged at his suit. 
Welcome home, Jie. Welcome home. 

 



 
 
 

Fifty years later… 

Cheng, Tania, and Ruth raced west along a dirt road lined with 
crop-heavy fields. A glowing orange ball of sunshine rose out of the 
humid African morning, chasing a full moon behind the lush green 
mountains on the horizon. Five years ago Tania might still have 
avoided the early departure by spending a night on the bunk beds in 
the park, but stem-cell joint replacement and telomere extenders 
could only fight back time so far. I’m old. The hotel in Kasindi had a 
swimming pool. And a good restaurant. 

Has it really been fifty years since we signed Pax Gaia? The faded 
memories scarcely belonged to Tania anymore. The story had be-
come legend, the messy battles transformed to 90-minute movies 
played by fresh-faced software avatars. And Tania’s involvement in 
the politics had ended decades ago. 

All that remained were the friendships. 
As if reading Tania’s mind, Ruth glanced over, her sparkling eyes 

the last flame of youth in an otherwise ancient face. Is this truly the 
same woman I met in New York so long ago? My oldest friend. She out-
lasted my husband by a decade. 

 “Beautiful day, isn’t it?” asked Ruth. “Can you believe we’re 
here?” 

The car flew over a low rise, tires almost leaving the ground, and 
abruptly the landscape changed. Gone were the neat houses and 
shiny schools, replaced by a tangle of vegetation. 

“This is the edge of the third preserve expansion,” said Cheng. 
“Portugal needed shield credits to fill a dam, so they paid for homes 
and schools further down the valley The last villagers moved out a 
year ago.” 

“Have you started species balancing yet?” asked Tania. 
“Three months ago,” said Cheng. “We’re only planting the larg-

er trees this time. Ones that need help to rise above this scrub. The 
first two expansion zones are doing so well that we think the rest of 
the vegetation will fill in by itself.” 

“My first preserve triage was here,” said Tania. “It changed my 
life, freezing all those specimens. Watching the gorillas being caged – 



370 – The Glass Sky 

 
I guess I’ve told you that, haven’t I?” 

“Once or twice,” laughed Cheng. “But the staff will want to hear 
about it. You’re a bit of a legend around here. Your name is on a lot 
of the insects we pull out of storage.” He laughed again. “You had 
terrible handwriting.” 

Tania reached over for Ruth’s hand. “I’ve been so lucky, with 
what I’ve seen. With my friends.” 

They passed through two more buffer zones. At each boundary 
the forest grew thicker, the trees taller, the vegetation more varied. By 
the time they reached the park’s core a canopy of vines and branches 
had swallowed the sky. Cheng ordered the car to the side of the road 
and retracted the roof. Moist air flooded in with a clap of heat. 

“Listen. Look.” 
The songs of a myriad of bird species rang through the forest, a 

lilting soprano over the roaring baseline of a million insects. The air 
buzzed with winged creatures that immediately honed in on the car, 
keen for a taste of human blood. “Holy shit!” Ruth swatted at a black 
and yellow monstrosity the size of her thumb. 

“Don't make it angry,” Cheng warned. “You really wouldn’t like 
it when it’s angry. Besides, it might be one of Tania’s.” 

“That’s why I wasn’t a biologist,” said Ruth. “I would’ve 
gooshed this if I’d found it in my net.” The insect circled like an 
identity drone. Ruth held out her hand. “Come here, you big ugly 
thing. Let’s get a closer look at you.” 

“It lays eggs under your skin,” said Cheng. 
Ruth snatched back her hand. 
“What’s your reintroduction percentage?” asked Tania. 
“Seventy percent of what you froze,” said Cheng. “It’s slow going 

sometimes. It’s all so interconnected. Like putting together smashed 
windows. A lot of our plants are adapted to single pollinators; any-
thing from a fly to a bat. And see those trees with the scaly yellow 
bark? They kept dying, until we figured out that they’re symbiotic 
with a fungus-eating ant. Wanna walk?” 

“Of course,” said Tania and Ruth together. 
Cheng hoisted his machete. “Come with me.” 
The canopy above choked off most of the forest floor’s light, 

leaving an open carpet of damp leaves in the gloom below. Thorns 
and vines dangled from above, ready to snag the unwary traveler. 
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From time to time they passed a window into the sky where a fallen 
giant had set off a frenzied race for sunlight. Tania stayed a few steps 
back, out of reach of Cheng’s flicking blade. Cheng’s at home here. 
The years of outdoor living had been kind to Cheng; he was a leaner, 
more tanned version of his dad. He’d been in the park 11 years now, 
and he’d headed the insect synthesis group for four. 

Cheng froze and pointed at the trunk of a nearby tree. Tania 
needed a moment, but then she spotted it: a tiny moth, speckled so 
that it blended into the bark. 

“I released these two weeks ago, at the other end of the park,” 
said Cheng. “We engineered it as food for one of our frog species. I 
can’t believe they’re over here already.” 

“That’s synthetic?” asked Ruth in wonder. 
Cheng nodded. “We hope to get every natural species we saved 

back into the wild one day. But it could take generations. So we en-
gineer new organisms to fill the gaps in the ecosystem.” Cheng 
reached for the moth, and it flapped away, the insides of its wings 
flashing brilliant colors. 

“How do you know what it should look like?” asked Ruth. 
“We don’t,” said Cheng. “It’s art.” 
“And what stops them from accidentally overrunning the ecosys-

tem?” asked Tania. 
“Redundant terminator genes,” said Cheng. “This one can re-

produce for twenty generations. If twenty generations works out, 
we’ll increase to fifty or one hundred.” He noticed Tania panting. 
“Are you OK to continue?” 

 “I think this is as far as my legs will take me,” said Tania. I want 
to grab a backpack. I want to walk for days. “Can we sit for a while?” 

They sat, and with their silence the forest awoke, a joyous ca-
cophony of birds and insects. Somewhere in the distance a creature 
moved through the vegetation, snapping branches. 

“Your dad would have been proud of you,” said Tania. 
“I wish I remembered him better,” said Cheng. 
 

♦   ♦   ♦ 

 
Silverback peered through the bars. The humans had been gathering 
for some time now, crowding behind a fence not far away. They were 
excited about something. Chattering. With a slapping of paws, and 
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much whooping and hooting, three of the humans broke away from 
their troop. 

Two of them were white with age, bent and frail. They hobbled 
towards his cage, staying low, avoiding eye contact. Respectful. They 
stopped an arm length away, watching him from under their flat 
brows. 

Maybe they have a treat! A sweet treat wrapped in crinkly! Or a 
crispy treat, so salty and good! He reached his hand through the bars. 
Want treat. He made the sad face that had worked so well at the oth-
er place. 

One of the white-headed females stepped forward and touched 
his fingertips with her tiny wrinkled paw. The male human chattered 
at her, and she pulled her paw back. Silverback checked. No treat. 
The humans had become unreliable. He had to search for his food 
now, and often it was mixed with strange leaves, even insects. Juicy, 
crawly things. 

Feed me! He held out his paw again, but the humans backed 
away. Feed me! He shook the bars in frustration. His females grunted 
behind him, picking up on his agitation. So many new smells. So 
many new sounds. 

And then, the bars of the cage dropped. 
Silverback shuffled out. Careful. A gentle rain fell, so warm that 

it scarcely bothered him. Not with this new place to explore. One of 
the youngsters bounded after him, and a female followed, nervous. 
He hooted, and the rest of troop came out of their cages. A juvenile 
rolled on the grass. 

The humans watched from behind a fence, only a few bounds 
away. The old one who had touched his fingers crouched with her 
companion. Their heads were lowered, and they had their arms 
around each other, as if grooming. Almost as if they were mates. 

Silverback turned, and bounded into the bushes. The forest was 
calling him, a droning insect melody that echoed deep inside his 
heart.  

 
 



 
 
 

Author’s Note 

It took three years and seven rewrites to create The Glass Sky. I’m an 
independent author so my promotional department is you, my read-
ers. If you enjoyed the novel please give me a good review on Ama-
zon or like me at 

 
http://www.facebook.com/theglasssky 
 
The Glass Sky is based in reality. The space technology – dimen-

sions, acceleration, payload capacity – corresponds with next-
generation heavy-lift rockets. Scenes on the lunar surface draw from 
the writings of the brave men who’ve been there, and from the Apol-
lo transcripts on the NASA website. The moon base, mass driver, 
and mining technology are based on proposals to use the moon in 
support of a manned mission to Mars. 

The climate predictions are also real. Of course it is impossible to 
guess the exact shape of the catastrophe now unfolding. But I’ve read 
thousands of pages of climate research, and tried to do it justice. 
Nothing in The Glass Sky goes beyond current models (except seas 
levels, which I pushed forward a few decades in the interest of a good 
story). Methane is already melting out of the Arctic. The north pole 
ice cap is nearly gone, 50 years ahead of schedule. We are losing bio-
diversity at an astonishing 10,000 times the historical rate. By the 
end of the century, fully 50% of Earth’s species could be extinct. 
Climate change, and the wider ecological disaster surrounding it, are 
our biggest challenges. 

The controversy around climate science is political, not scien-
tific. Not a single scientific body of national or international standing 
disputes that climate change is real, and that humans are the major 
driver. More than 98% of the scientists working in climate science 
also support this consensus. The evidence is overwhelming, and it 
comes from multiple, independent lines of research, every one of 
which paints the same picture. But while few of us question the 
string theory equations that predicted the Higgs boson, we touch and 
feel the weather. It’s natural to give these visceral experiences more 



 

 
validity than difficult scientific papers on energy transfers in the up-
per troposphere. This has made it far too easy for carbon’s paid lob-
byists to sow confusion: “It’s cold in Kansas. Global warming is a 
hoax.” 

But while the details are complex, the overall argument is not. 
CO2 traps heat. This is indisputable; Tyndall proved it in the 1850’s 
in his lab. Logically then, barring a magical countervailing effect, our 
planet will get warmer as CO2 levels rise. We’ve looked at glaciers, 
polar ice caps, coral growth, the number of snow-free days, tree rings, 
cave formations, and temperature records, and in every instance we 
see the same thing. On time scales stretching back a hundred million 
years, temperatures track CO2  levels. 

We also know that atmospheric CO2 levels are rising rapidly; we 
can measure them directly, and we can extrapolate past levels using a 
wide range of proxies ranging from glacial ice bubbles to the chemi-
cal composition of ocean sediments. And when we add up CO2 

sources like cars, coal plants, cows, and volcanoes, and subtract CO2 

sinks like oceans and forests, the increase is clearly due to human 
activity. 

Unfortunately, we can’t just wait until the consequences of cli-
mate change force us to act. Our economy has tremendous inertia; it 
will take decades to move to cleaner energy sources. But, more wor-
ryingly, the climate has inertia too. Earth’s temperature is stable 
when the heat we get from the sun and the heat we lose to space are 
balanced. When we add CO2 (which cuts heat losses to space) we 
lose that balance. The planet starts to absorb energy, causing it to 
warm. Detailed measurements by satellites and ocean-based instru-
ments show that we’re gaining the energy equivalent of 400,000 Hi-
roshima size bombs per day. If every human were to vanish tomor-
row, temperatures will keep climbing for decades, and the ice sheets 
will keep crumbling for centuries. 

Climate change is not a pot on the stove, where we can flick the 
CO2 switch to turn off the burner. Climate change is a train off its 
tracks, smashing trees, and wetlands, and cities. There are no brakes. 
When we take our foot off the gas, the train could roll a long way. 
And to make matters worse, there are hidden tipping points – natural 
downhills that add to its velocity. If the north polar ice cap melts, the 
ocean traps more heat, accelerating the train. If the permafrost melts, 



 
 

then nature fills the atmosphere with many decades of emissions, 
accelerating the train further. If marine clathrates melt, we’ll lose 
control completely. 

The last time atmospheric CO2 levels were at the current 393 
ppm, the sea was 15 meters higher. That’s where today’s climate 
train eventually stops. Yet in 2010, governments world-wide spent 
over $400 billion subsidizing fossil fuels. That’s $400 billion spent 
keeping us away from clean energy. The gas pedal is to the floor. By 
2050, the train will be locked into an eventual 100 meter sea-level 
rise. It may take centuries, but that’s still faster than we can adapt. 
Fifteen meters drowns New York, Holland, and Bangladesh. A hun-
dred meters may end our civilization. 

This is why some scientists now consider geoengineering our best 
hope. Atmospheric sulfur is the leading candidate, because it’s rela-
tively cheap, and nature has already tested it through volcanic erup-
tions. The downside, as described in The Glass Sky, is that reflecting 
sunlight to compensate for CO2 doesn’t work that well. Computer 
models that incorporate atmospheric sulfur show major changes to 
weather patterns, including disruptions of the Asian monsoon. 

And while space shields have also been discussed, the technology 
to aim sunlight is fictional. Tania Black and Tian Jie had a path out. 
We shouldn’t count on a benevolent author. 

We need to be more than just bacteria, blindly multiplying until 
we overrun our Petri dish. We must change the way we think about 
our planet and our economic system. My own opinion is that we 
should institute a steadily increasing global carbon tax. The tax 
should be simple: no exemptions for special interests; no grandfather-
ing of favored industries. And the proceeds of this tax should be split 
between all citizens, with governments keeping nothing. Because the 
price of carbon-intensive activities would rise at a predicable rate, 
private enterprise could make better long-term bets. Who would 
build a coal plant today, knowing that in ten years the cost of carbon 
would triple? Money would flood into clean energy research instead. 
And maybe, just maybe, we’d find a way out of this mess. 

Many people are working on solutions, ranging from solar power 
to new ways of managing transportation. The Earth Policy Institute 
maintains Plan B, an up-to-date blueprint for saving our planet, from 
which I’ve drawn many ideas for Pax Gaia. But as long as the carbon 



 

 
industry is able to hijack our economic system for its own benefit, 
such efforts will continue to face headwinds. 

Only a massive swing in public opinion can change our course. 
Become informed. Inform your friends. Contact your elected repre-
sentatives. Support the excellent team at 350.org. We are in this to-
gether. And we are out of time. 

 
Niko Perren 
Calgary, Canada 
August, 2012
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