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EDITOR'S INTRODUCTION
The delayed publication of Battlefront, the fourth and final volume of Jeff Carlson's Europa Series, deserves some explanation.
Originally planned as a trilogy, the third volume, Blindsided, was published in 2016. As Jeff wrote the final chapters he knew he had more to tell, so the last line in that book is NOT THE END.
Jeff began immediately to write Battlefront, and by April or May 2017 he had completed a manuscript of all but the final four chapters. Although I had served as a first reader for all of Jeff's novels, he had not yet released Battlefront for my review.
Tragically, Jeff was not destined to complete Battlefront. In the spring of 2017 he was hurting and sick, but believed his symptoms to be caused by a combination of a ski injury and a chronic bronchitis. Instead, it was an undiagnosed and especially virulent lung cancer. Jeff was hospitalized in early July and died on July 17, 2017, three days before his 48th birthday.
After retrieving Jeff's manuscript from his computer, I pledged that I would see Battlefront through to its publication - as a tribute to Jeff and as a closure for his many Europa Series fans. It took me longer than I had hoped, but now the series is complete.

            I made no substantive changes to Jeff's manuscript. I checked spelling and grammar, fixed inconsistences, and clarified some details that I thought were difficult to understand - all the same as I would have done in my usual reviewer role, but sadly without Jeff's final approval.
I faced a dilemma concerning the final four chapters because Jeff's manuscript included them only in outline form. It was clear how the story should end, but Jeff's richness of detail was missing. I am not qualified to expand Jeff's outline into detailed text with dialog - I'm sure any reader would recognize my clumsy attempt. So, I chose to simply complete the sentences of the outline, allowing the reader to see Jeff's plan for the end of the story without the distraction of someone else's writing.
Know, however, that Jeff did write the final sentence of Battlefront as spoken by Vonnie, his heroine. Jeff also wrote the Acknowledgment section at the end of the book.
I add my personal thanks to Jeff's illustrator for his invaluable help in the completion of Battlefront. I found marked up drafts of the illustrations on Jeff's desk and Jeff Sierzenga (aka East Coast Jeff) generously reworked them into final form.
Lastly, I extend my sincerest thanks to Jeff's thousands of fans, who made Jeff's all-too-short writing career so successful. Jeff embraced fiction writing as his career of choice at about age 15 and worked for over 20 years to reach the milestone of his first published novel, Plague Year, in 2007. Plague Year became a trilogy, now joined by the complete Europa quadrilogy, and interspersed by the standalone novel Interrupt and his short story collection Long Eyes. Jeff's fandom is now worldwide, as evidenced by translations into 17 languages. I am extremely proud of Jeff's published legacy. All I ask of his fans is to read it all, re-read your favorites, and tell your friends.


Gus Carlson, Jeff's father
December 2018




           












Glossary

2MS
Multibeam Model- and Sim-assisted Sonar.
 
AI
Artificial intelligence ranging from Level VII super computers to human-like Level II and Level I personalities.
Altercast
Alternating frequency broadcasts used for stealth and security.
 
Alumalloy
A lightweight ultra-high tensile strength nano composite aluminum alloy.
ATMP
All-Terrain Multi-Personnel vehicle, a.k.a. jeep.
APAQS Module
All-Purpose Atmosphere-Equipped Storage unit.
 
CEW 
Counter Electronic Warfare program.

Data/comm

Data and communications.

Deuterium

A hydrogen isotope used as fuel in fusion reactors.
DNA
Deoxyribonucleic acid, one of the three major macromolecules found in all known terrestrial lifeforms as well as in all Europan lifeforms.
Drill Dots or DDs
Nano weapons designed to penetrate suits, hulls and mecha - they act like corrosive dust particles that burn through metal both in vacuum and under water. 
DSSC Module
Deep Space Self-Contained habitation unit.
ELF 
Extremely Low Frequency radio waves.
EMP
Electromagnetic Pulse.

ERIC
Emergency Rescue / Intensive Containment device, a.k.a. "rescue ball", for short-term use in vacuum or low oxygen environments.

ESA

European Space Agency.
ESU
Emergency Survival Unit, a one- or two-crewmember habitation pod designed to withstand the extreme pressure of Europa's Great Ocean..

EUSD
European Union Space Defense.

FiveSAM
Handheld surface-to-air missile launcher with 5 preloaded misses.
FNEE
Brazil's Força Nacional de Exploração do Espaço.
GP
A general purpose robot.

HUD
Heads-Up Display.

HK
Unmanned "hunter-killer" probe or mecha. 

IR
Infrared.

MAID/comm
A briefcase-sized Mobile Artificial Intelligence data/communications unit.

Mecha
A robot

Mem File
An individual's automatically recorded "memory file".

MI6
Britain's Secret Intelligence Service - the MI6 designation derives from an earlier name, Military Intelligence, Section 6.
MMPSA
Mobile Multi-Purpose Sensor Array mecha.
Nanotag
Nanometer-sized robot with data gathering and transmission capabilities.
NASA
U.S.A.'s National Aeronautics and Space Administration.
NATO
The North Atlantic Treaty Organization.
OBP
Optimized Blood Plasma.
Plastisteel
A combat-grade ballistic armor forged from polypropylene nickel chromium molybdenum nano composites.
PSSC
The People's Supreme Society Of China.
 
Q-and-E
Quarantine and Evaluate.
ROM-12 GP Mecha (ESA and NASA)
Remote Operated Mecha, System 12, General Purpose.

ROM-20 LRSS Mecha (PSSC)
Remote Operated Mecha, System 20, Long Range Self-Sustained

SCP
Sabotage and Control Program.
Showphone
A short-range communication device incorporating visual displays with audio transmissions. 

Slavecast

Brute force transmission intended to seize control of hostile suits, mecha, ships or satellites, similar to SCP.
Spy sat
Stealth-equipped surveillance satellite.
USAF
United States Aerospace Force.

UV
Ultraviolet.





CONTENTS

Other Books
Praise
Dedication
Editor's Introduction
Figure - After the Battle
Figure - Europa's Southern Pole
Glossary
Chapter 1
Organization Chart - ESA
Chapter 2
Organization Chart - NASA
Organization Chart - NASA (continued)
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Chapter 8
Chapter 9
Chaptr 10
Figure - Vessel Lewis
Chapter 11
Organization Chart - Lewis
Chapter 12
Figure - Lewis Support
Chapter 13
Chapter 14
Chapter 15
Figure - The Great Ocean
Chapter 16
Figure - The Fin Mountains
Chapter 17
Chapter 18
Figure - After the Storm
Chapter 19
Chapter 20
Chapter 21
Chapter 22
Chapter 23
Chapter 24
Editor's Comment
Chapter 25
Chapter 26
Chapter 27
Chapter 28
Acknowledments







1 .

On the ice, ten of them lived -- seven astronauts from the ESA, three soldiers from the FNEE.

Nineteen people died. Thirteen were killed in space. Six were killed on Europa. Beneath the ice, more than a hundred sunfish were gunned down or crushed or subjected to explosive decompression.
Few sunfish and even fewer people were wounded. For decades, machines had led human warfare and the machines allowed little margin for error. In vacuum, any damage to a suit or a hull was usually fatal. It wasn't necessary for a missile to vaporize its target. One fleck of shrapnel, an EMP, a sabotage and control program, there were too many ways to inflict harm. Once the shooting started, the AIs were too fast and too smart. When it ended, people were either dead or they were fine.
Vonnie should have died. She'd arranged a thin line of defense against two PSSC flightcraft. As the PSSC craft roared overhead, they'd torched her with their fusion jets.
Her salvation had been Probe 114. She'd equipped 114 with explosives, then instructed it to hurl itself at the enemy craft. The suicide attack caused them to break formation. If their jets had continued to burn her suit, she might have taken her last breath.
At the same time, in space, Captain Leber of the Jyväskylä proposed a cease-fire with the PSSC destroyer, the Dongfangzhixing.
The fighting stopped.
Vonnie hung on long enough for Tony to rescue her and Harmeet, injecting them with nanotech and gene sweeps for radiation poisoning. Later, Harmeet endured surgeries to fix the shattered bones in her leg and to graft new muscles onto her calf. Vonnie was put in a medical coma for six days. They replaced her lungs, jaw, tongue and teeth. They repaired her spine, skull, ribs, stomach, liver, left arm and left hand.
She was still missing her left eye. That surgery would have to wait, but she felt like she could see more clearly now than ever. Waking in the remains of Module 01, tracing her fingers over the stickem gauze pad on her face, she'd experienced a moment of clarity.
I'm on the right path. I've done everything I can. If there is a God, what more could He want from us?
She'd gained some distance from herself, and, with it, new perspective.
The Brazilian soldiers might have felt like they'd given their lives for their country, but the ESA astronauts were civilians who'd been pinned in the crossfire. It was true that Henri Frerotte had doubled as an agent for French intelligence. O'Neal had been a biologist. Both of them died -- and the entire ESA crew was put at risk -- because Berlin looked at them like they were pawns on a chessboard.
This was nothing new. For thousands of years, kings and presidents had squandered millions of lives, but Vonnie seethed at the injustice of sending a biologist into combat.
As a race, Homo sapiens were wildly successful. Their ingenuity and their tools had brought them from living in caves to colonizing the solar system. They had also been pushed by aggression and greed. Their curiosity was tied to these instincts. The nomad gene that had led humankind into space was linked to the same primitive traits that allowed them to steal and kill, ignoring each other's suffering.
Ruled by men and women who exemplified these traits, Earth’s nations were huge, clumsy forces with unslakeable appetites and the low empathy of monsters. In fact, each nation was divided against itself by petty or significant clashes among its many branches and states. Ineptitude was expected. Bias and corruption were ordinary.
Therefore silence was a weakness. Blind loyalty was a crime. Vonnie had disobeyed orders on several occasions. Now she wished she'd shown even more defiance. Could she have saved Henri and O'Neal?
Believing she would do better next time was one source of comfort. More and more, she clung to the insights she'd gleaned from the sunfish and from Harmeet.
The sunfish considered their own world an unstoppable threat to their existence. Nevertheless, they found opportunities to shape their environment with air locks, reservoirs, farms, and bulkheads to redirect volcanic gases and heat.
Harmeet took a similar view of life on Earth. Evil lurked in many souls. It contaminated everything from local neighborhoods, which included thieves and perverts, to global endeavors to cure disease. Nearly every year, world health officials were caught embezzling funds or demanding bribes -- and if humanitarian organizations were rife with dishonesty, what hope was there?
The sunfish celebrated the willingness to fight against overwhelming odds. Harmeet thought heroes were the ones who turned the other cheek and persevered.
Combining the most useful parts of what she'd heard, Vonnie had formed her own philosophy.
Most of us are good at heart but goodness isn't enough to fend off people who are selfish or crazy. Be brave. Work hard. Some events feel like good luck and bad luck, but luck is just another word for patterns we're too small to recognize. Control what you can. Surround yourself with the best people you can find. Don't allow bitterness to turn you into one of the bad guys. No matter how times you've been wronged, give new people the benefit of the doubt. Test them but let them prove themselves.
The sunfish believed in courage, wits, and little else. They were unforgiving. Harmeet was softer. She hated the sin yet loved the sinner. Let go and let God, she said. She believed in the intrinsic worth of the clay and in a divine hand that shaped them and ushered them through their lives from the cradle to the grave. She spoke, somehow, of free will and destiny intertwined.
Vonnie wasn't religious. What she liked most about Harmeet's faith was Harmeet's serenity, which reminded her of the sunfish. They didn't waste energy on worrying or guilt. They regarded many aspects of their existence as inevitable. So did Harmeet. Vonnie envied their composure even as she struggled to change the future.
Harmeet might have said Vonnie's struggles were her fate. Vonnie saw herself as refusing fate.
She'd slipped her chains.
Alexis Rose Vonderach had traveled to Europa under a restrictive and detailed set of orders. She'd also had private goals, although her goals had been innocent. Half-consciously, she'd wanted to get away from her family. At the forefront of her mind, she'd liked the idea of becoming famous and earning her father's approval.
Mostly she'd volunteered for the mission because she loved a challenge. That was why the ESA selected her. She put her work above everything else. She hadn't been politically or socially active. She had been a little quiet and a little shy, still a girl at thirty-six, too good with machines and math to need many friends. The possibility of fame had been like dangling a carrot in front of a donkey. They must have thought she would follow any command.
She hadn't taken long to assert herself. A Catholic upbringing had instilled her with a powerful moral compass. The more deaths she'd seen and the more deaths she'd caused, the more fiercely she'd questioned Berlin's objectives.
She was a late bloomer but she'd matured. That was the most complimentary word for what had happened to her. A frank, veteran poise had filled her heart, darkening it. She was battleworn. Their failures had taken most of her innocence. Maybe she would accomplish more now that her heart was colder... though not too cold.
She hadn't forgotten her passions. She still felt enthusiasm and wonder. Deepening her relationship with Ben, befriending the sunfish or exploring the remains of their empire could lift her spirits from the blackest despair. The woman who'd laughed in excitement while learning an alien language was alive inside her.
She was also cynical as hell. She was more volatile in her convictions. She'd screamed curses at Peter when he decided not to fire on the PSSC; she'd deliberately erased the personality and memories of her friend Choh Lam, the human-based AI inside Probe 114; and she had done everything she could to help the tribes.
Her critics said she was an idealist. She didn't think anyone was a saint.
Earth's leaders placed no value on the individual lives of sunfish because the sunfish were so numerous. They were low-tech, low-information creatures without faces or skin color or normal voices. To a certain mindset, that made them interchangeable.
Astronauts and soldiers were worth more because their training was expensive, but the big ticket items were spacecraft. The cynical part of Vonnie was glad their material costs had been steep. Money and power were Earth's motives to fight, and it was the forfeiture of money and power that would guide them to peace.
The FNEE had lost two ships, an automated tanker, their hab module, all of their scout suits, all of their mecha and nearly all of their supplies.
The ESA had lost two ships, three modules, one lander, most of their scout suits, most of their mecha and support vehicles, and the lion's share of their food, gear, meds and ordnance.
They were down to the wire.
They would have been compelled to leave Europa except the cease-fire was predicated on a "mutual reduction of forces" near the PSSC camp. That meant the Americans would leave their site and the catacombs they'd searched for months. In any case, those catacombs were barren.
More to the point, the Americans were no match for the PSSC. The decision had been made for NASA to join the survivors of the ESA and the FNEE.
Saving face, Washington touted this consolidation as a fine deal with many benefits. NASA would gain access to the sunfish of Top Clan Thirty. Their labs and genesmiths could provide new scientific gains. Most important, they'd put some distance between themselves and the armed camp of the PSSC... but while the allies played a shell game with their resources, Chinese mecha were digging toward the Great Ocean.
Vonnie supposed the allies had no choice except to reorganize. NASA had also taken a beating, losing one ship, two tankers and four spy sats.
Even the PSSC paid a price for their victory. Their destroyer, the Dongfangzhixing, had been struck by a Japanese hunter-killer that tore open its belly, causing extensive damage if no casualties.
The reality was that the People's Supreme Society of China had enjoyed a position of strength on Europa before the fight. They continued to hold the upper hand. Everyone knew it. Safe at home and far away, Earth's governments had purposely arranged the battle even though the Western nations knew they couldn't win, marshaling their assets like an ancient ritual that must unfold. They were no better than cavemen armed with clubs. The battle had been a waste. Nineteen people were dead and nothing had changed.
In the days ahead, there would be more saber rattling between the Jyväskylä and the Dongfangzhixing and the lone FNEE ship that had survived,              Behind closed doors in Berlin, Washington, Brasilia and Beijing, negotiations were surely underway.
In the short term, they would broker a new price for deuterium. In the long term, the Americans might downgrade their missile bases in Vietnam, the EU would withdraw their military advisors from India, and, in exchange, the PSSC would permit the allies to bring a limited number of tankers and mecha to Europa, renewing their deuterium production.
Money in, money out, the chess game was actually a rigged game of Monopoly. Even the losers won, clinging to power, clinging to their paychecks.
Not a damned thing would have changed without one astonishing event -- an unidentified radio transmission. Who had sent it? Where had it come from?
Vonnie was ready for anything new. She was anxious to heal and get out of bed.
Inside the remains of Module 01, the ESA and the FNEE had cobbled together a single pressure-tight room. Formerly the armory, it had become their whole base. The walls were stacked with cases of rations and gear. Gel mattresses covered the floor.
Tell me what happens next, she thought.
Sitting in a circle with her were Peter, Ash, Harmeet and Captain Araújo. Outside, she knew, the ice was a wasteland. It was cracked and charred.
She enjoyed the feeling of gathering with her friends. Their circle was small but it was warm. She turned her head with exaggerated movements, craning her neck from left to right. Otherwise she couldn't see their faces with her only eye, and she wondered what she must look like with her skin grafts and the big white bandage on her face.
Moments ago, she'd kissed Peter and Harmeet. She wanted to kiss him again, but it wouldn’t be right - not without talking to Ben.
Peter seemed as if he wanted to kiss her again, too. Leaning close, he said, "We're sending a new mission into the ice." 
"Good. Where are the sunfish?"
"They're waiting for you. A few scouts approached our mecha. They invited us to follow. They said the matriarchs are establishing a new colony."
"I don't blame them. Give me another day, then I can lead the mission."
"Von, it's bigger than that."
She'd expected him to say she wouldn't be fit for duty for another week. Instead he'd opened the possibility of needing her soon. She saw anticipation in Araújo's face, distress in Harmeet and stubborn pride in Ash.
 Ash's mood was contagious. Vonnie welcomed it. She lifted her chin and said, "Tell me."
Peter said, "The blitzkrieg ended when we hit the Dongfangzhixing. It wasn't a terminal blow, but it must have scared them. They transmitted crisis codes across the system."
"That's when Leber called for the cease-fire."
"Yes. But there was something else, an ELF broadcast."
"I watched the sims. Was it Iranian or Russian? I know they use old tech in their probes because it's harder for SCPs to fox twentieth century gear."
"It was not Iranian," Araújo said, turning his display to show her. He was a ROM specialist.
Look at what he's consulting on! she thought.
Araújo was in possession of classified NATO briefings about the unidentified transmission. He had become a liaison with military analysts in Berlin, Washington, Tokyo and Jerusalem. That was how profoundly their situation had changed -- a FNEE captain with full access to NATO intel.
Extremely low frequency broadcasts were used on Earth for communicating with submarines and mining operations because ELF waves penetrated salt water, earth and rock, which distorted or blocked most radio transmissions.
Salt water, she thought.
Araújo handed his display to her and said, "Here. These are the best calculations from Earth."
In tandem with Japanese and Israeli HKs, the Jyväskylä had triangulated the broadcast. It had emanated from a spot eighteen kilometers north of the ESA camp.
North. That's where Lam said he heard new enemies.
No mecha belonging to allied forces were closer than ten kilometers to this location.
The PSSC camp was south and east.
More startling, by measuring the attenuation of the ELF waves, the AIs could prove that the broadcast had not only originated beneath the ice. The source had been forty klicks deep in the water.
They'd been blindsided again.
Vonnie stared at Araújo's data. She said, "Something inside the Great Ocean is transmitting?"
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Araújo said, "The broadcast was not FNEE. It was not ESA or NASA. The signals you pirated from the PSSC indicate the extent of their progress, and NASA conducted a series of radar sweeps before they withdrew their mecha from the ice. The PSSC have traveled deep into a series of hot springs, but they are at least five kilometers from the ocean."
"Maybe they sent probes ahead," Vonnie suggested. "As soon as they reached the water, their probes could have gone anywhere. For some reason, they went north of us. Anything that far from their grid couldn't contact the surface or the Dongfangzhixing without an ELF broadcast."
"They seemed as unprepared for it as we did. We studied the actions of their destroyer and their men on the ice. Immediately after the broadcast, they doubled their communications. Within an hour, the destroyer dispatched new contingents of mecha to Europa."
"That could mean anything. We're at war."
Araújo shook his head. "Your people on Earth agree with ours. The PSSC did not send that broadcast. It had none of the hallmarks of ROM-20 data/comm."
 "It wasn't encrypted at all," Ash said. "At first we thought it was just static, no information. Then our AIs figured out there was a message in ultrasound -- sonar."
"That's weird." 
"Many forms of information can be transmitted by radio," Araújo said. "Music. Images. The difficulty is if the people who are listening are equipped to decipher the message. Human beings don't combine radio and ultrasound. We send data or voices."
"I know how radio works," Vonnie said. "Transmitting ultrasound is what a sunfish would do. They wouldn't design receivers for normal sound. They'd start with a more convoluted design. So would any creature that evolved using sonar. Does the broadcast sound like sunfish?"
"Yes and no," Ash said. "It consists of two squeals and eight chirps. The squeals are louder and overlap the chirps, which are spaced as four pairs of two. Our guess is the broadcast was an identifier, maybe a clan name. The mentality seems like a sunfish. If we're interpreting it correctly, they arranged their signals so the big squeals are on the inside and the small chirps are on the outside."
Vonnie wanted to ask if her crew had retrieved the blasted remains of Probe 114, the doppelgänger that had contained Choh Lam. Analyzing his wreckage, especially his brain, could determine how thoroughly he'd been infected by SCPs. If they could verify that his warning hadn't been a sham invented by the PSSC, his account of hearing new creatures in the ocean was a vital clue.
She personally believed Lam, but she couldn't mention his name in front of Araújo. She said, "Why would we receive a native broadcast now? We've been here for months."
Peter said, "We think some kind of lifeform on the fin mountains heard us fighting. If their radio technology is limited to ELF, they'd miss our normal data/comm. Then the Dongfangzhixing sent its crisis codes. That included an ELF pulse to their mecha in the ice... and whatever's down there, it responded."
"Have we heard anything else?"
"No, but it would take a tremendous amount of power to transmit through the ocean and the ice. They may be transmitting at lower power levels right now. They may be waiting to hear more from us, but we're acting like we didn't notice the broadcast. So are the PSSC. Everyone is listening but we're not transmitting down into the ocean."
"Are any of our ships broadcasting at Io?"
"Not yet," Peter said.
Before the battle, the Jyväskylä had located sunfish remains on Europa's sister moon. Some were on the surface. More were in pockets and holes inside Io's rock mantle. The remains were dry, knotted lumps like origami formed out of leather and cartilage -- and they were on the wrong moon.
These remains, plus stone carvings buried in Io's snowfields, had been an archeological find on par with anything in history.
How in God's name had the sunfish traveled from Europa to Io? Had they come from another moon first? What if the sunfish empire had developed rocketry or spaceships? Were there more of them inside Io or Ganymede or Callisto? What about Saturn's moon, Titan, which shared many of the "terrestrial world” properties of Europa?
"The Jyväskylä left Io while you in your coma," Peter said. "They're almost here. That was our quid pro quo with the PSSC. Captain Leber is bringing us supplies. In exchange, he pulled all of his defenses from Io. The PSSC have uncontested access. They sent a fighter and drones to explore for themselves."
"We gave up on Io? We just let them have it?"
"Von, it was a good trade. By sending that fighter, the Dongfangzhixing reduced its offensive capabilities around Europa, and Captain Leber will bring the Jyväskylä in close to us. He'll tip the balance. Instead of being at their mercy, we'll have a new stalemate. As soon as we can, we'll send more eyes and ears to the other moons. We're not blind now. Leber stationed a few probes near Io, although their activity has been minimal. Everyone is walking on eggshells. We can't handle another fight."
"Okay," she said. "Okay."
Nobody wanted more killing, but abandoning Io seemed like a terrible error in judgment.
She knew the allies had been stretched thin. She also knew that many of their leaders on Earth were ignorant shitheads. They looked at Jupiter as if the gas giant and its moons were as flat as an old-fashioned paper map.
They viewed Europa through their own Earth-bound experience. There were opportunities they didn't see and connections they didn't make.
She said, "There must be a civilization in the ocean if we heard a broadcast."
Peter shrugged. "Not necessarily. It could be an automated system, some kind of machine left over from the empire."
"Is that what Berlin told you say?"
"It's a possibility. We need to keep an open mind. For what it's worth, I agree with you. I think we're dealing with an intelligent species. As far as we can tell, they're in an area away from the volcanoes. They must have a city down there, more than one city, or why develop long-range communications?"
Too many mistakes had been made while she was unconscious. She clenched her pink hand into a fist, struggling to keep her voice level as she said, "We can't let the PSSC establish treaties with a native civilization before we reach the ocean. They could tell the natives whatever they want. They could turn them into armies who'll attack us on sight."
"You're overreacting."
"I'm not. We've used our sunfish like a military force. That's exactly what we've done."
The sunfish hadn't been as compliant as human soldiers or mecha. Their nature made them ineffective at times. So had difficulties with language and concepts. The tribes often worked against the ESA, but, overall, the might of Ghost Clan Thirty had been an asset.
If the PSSC were allowed free reign with an ocean civilization, they would try anything to win the natives' allegiance. Lies. Bribes. Coercion.
Vonnie said, "They're near the finish line and we refused to even consider the idea that we were in a race. What if they heard earlier broadcasts from the ocean? That's why they aren't interested the sunfish." She glowered at Peter with a familiar, simmering rage. "Our friends are dead, we're going to let the PSSC reach the ocean first and we gave up Io? Leber shouldn't have conceded his position. He could have placed defenses around Ganymede and Callisto while we delayed the PSSC in the ice."
Peter shrugged again, a new gesture for him -- a gesture that looked like surrender. He said, "You'd be a prisoner if Leber hadn't traded for our lives."
"We could have dictated terms to Beijing! We should have expanded from the beginning! Berlin was so caught up in saving money, they hamstringed us every step of the way. Now we've lost everything."
This time, Peter didn't shrug and he didn't back away from her vindictiveness. He threw it in her face. "You're the one who wanted to go slow," he said. "You're the one who pushed us to treat the sunfish as equals."
"Not at the cost of ignoring the bigger picture! O'Neal was right to explore on his own. He made us look at things we missed. We could have sent probes into the Great Ocean and protected the other moons."
Peter was uncharacteristically sarcastic. "Well, as usual, you're smarter than everyone else, but we need Leber or we'll starve."
"We never would have starved! Don't you get it? The sunfish can bring us eels and fungus. We can eat the same things they do. We should have hidden in the catacombs. We wouldn't have been here for the PSSC to attack. We could have saved our clan and our friends would be alive and we would already have moved into the ocean!"
"Stop it," Ash said as Harmeet added, "This is a helpless fury. Blaming yourself or Peter cannot bring back those who are gone."
Vonnie stared at Peter with her haggard, baleful eye. "Most of our mecha are gone, too. You're glad 114 was destroyed, aren't you? That was a good
order as far as you're concerned."
"Stop it," Ash said, but it was Peter who persisted in arguing with her.
He said, "If we'd disappeared into the catacombs, the PSSC would have picked a fight with NASA or the FNEE. They would have destroyed our ships and our mecha no matter what. Cutting us off at the knees was their real objective, and you said it yourself -- they don't care about the sunfish. We're the fools who spent months chasing around with the tribes. I did everything I could to facilitate our dealings with the sunfish even when you or Ben or O'Neal went against orders."
"Where is Ben?"
"He's with Ribeiro and Tavares. They're extracting Module 02 from the ice."
"I want to see him."
"He'll be back in an hour." Peter said. Then he stood up. Harmeet attempted to stop him, tugging on his leg, encouraging him to stay.
"Let him go," Ash said. "Sir, get some food. Then I'll join you outside."
She always tries to be his little girl, Vonnie thought, but Peter obviously approved.
"Thank you, Ash," he said.
He walked to a counter where they'd arranged several cases of rations. He stood with his back to them and ripped open a cereal packet.
Vonnie lowered her gaze. She wanted to snarl at Ash but kept her mouth shut. Beside her, Harmeet's body language was sorrowful. Araújo looked uneasy like a stranger might feel at a bad family gathering.
Ash was livid, although she said nothing. She scowled at Vonnie. Then she got up and walked after Peter, positioning herself at his side. She grabbed a tube of zucchini paste. She began to eat.
Araújo seemed to consider leaving, too, but there wasn't anywhere to go in the small room, so Araújo busied himself with his display.
Vonnie took a breath. "Peter," she said.
He kept his back to her. He dug his cereal out of the packet with his hands, which wasn't like him at all. Normally he was extra neat.
She tried again. "Peter."
Softly, Harmeet said, "Leave him be. Let him cool down. You don't realize how little sleep we've had or how hard we've worked. He's led every shift."
"I shouldn't have yelled at him."
"You two have been unresolved for too long. There are other tensions at play."
"I'm not mad at Peter because of..." Vonnie didn't want to talk about her love life in front of Araújo. She changed the subject. "What's the new mission into the ice? Are we trying to gather our sunfish?"
"We have two goals," Harmeet said. "First we want to minimize the possibility that we can be used as hostages by the PSSC. We're going to construct a heavily defended base where most of us will dig in until more ships arrive."
"It's too late to hide now. Berlin just wants us to sit here?"
"No, sweetheart. We want to find the source of the radio transmission. The Americans intend to adapt some of their mecha. They'll turn them into probes. Washington and Berlin have also discussed building a submarine. We might send people into the Great Ocean. Whatever we do, you'll assist our engineers. We need the sunfish to show us an open chimney."
Exhilaration spread through Vonnie's chest. Bright and bold, it reenergized her, and she smiled against the white bandage on her face. "Peter!" she said. "Is that what you wanted to tell me? I..."             
He didn't move except to continue eating, his shoulders hunched. She'd antagonized him when he wanted support, condemned him when he deserved applause.
Her voice fell. "How soon do we start?"
"That depends on you and the sunfish," Harmeet said. "The Americans will be here tonight. If they decide to send probes, redesigning their mecha won't take long. Maybe we can beat the PSSC to the ocean. You've seen our intel. Ash stole a few signals from PSSC beacons, and NASA has radar and seismography. The PSSC didn't have a clear route into the ice. They bulled their way down through a series of hot springs, digging and blasting, but their progress had been incremental with more than one setback. If we're guided to a chimney, we'll have a much easier path."
"We shouldn't send probes. We should send a submarine," Vonnie said, glancing from Harmeet to Araújo. She needed him to tell Colonel Ribeiro. She needed the FNEE soldiers on her side. "Every reason for sending people into the ice applies to sending people into the ocean. Our countries want to stake a claim on the water. There may be precious metals or fishing rights. The main thing is we want to expand our influence. Native populations are more likely to respond well to people than to mecha. That's how it's worked with the sunfish."
"Peter made the same arguments," Harmeet said.
"Yes, he argued well," Araújo said. "I hope I am not out of line by sharing my opinion. Colonel Ribeiro and Administrator Koebsch have engaged in several conversations with Brasilia and Berlin. They both endorsed sending a crewed submarine rather than probes."
Vonnie felt another spike of excitement. Restlessly, she rose onto her knees as if to stand up. "I need to talk to the matriarchs."
"You need rest and rehabilitation," Harmeet said. "There's nothing you can do now. Our scout suits are ruined. We'll have to borrow new ones from the Americans. Sit down. Please. Tomorrow is another day."
Vonnie looked at Peter again, regretting how she'd behaved. She turned to Araújo. "What can you tell me about the native radio installation? Are there sims?"
"Yes." He seemed relieved. He was more comfortable with his data than her personal conflicts. He opened a new file, showing her a mock-up of long transmitters built up and down the fin mountains. "The installation will be large," he said. "ELF communications are uncommon on Earth because the wavelengths exceed thirty-five hundred kilometers. Receivers may be small, but even with our advancements in nanostrands, the required length of a transmitter is one thousand kilometers. Naval forces and civilian mining operations accomplish this with ground dipoles. In space, filaments can serve as transmitters."
She nodded. "We use ELF on Mars for data/comm with our colonists underground."
"My country utilizes it in the Andes and on the floor of the Pacific," he said with evident pride. He'd forgotten that Brazil's occupation of Colombia, where they exploited the Andes for nickel and gold, was a point of contention between the West and the South American superpower.
Vonnie had zero doubt that Berlin and Washington would continue to ignore Colombia's plight in order to keep Brazil in their alliance. The Colombian invasion had taken place before she was born. At school, she'd watched media accounts of rioting and hunger strikes. Her classmates had organized "online marches" for solidarity.
Earth's geopolitical scene was a patchwork of holocausts - German history included - and she couldn't hold Araújo's nationalism against him.
He wants to serve a cause, she thought.
Araújo said, "If the alien cities are communicating through salt water and mountains, ELF is one of the few solutions available to them. It's probably how they communicated between their moons, assuming they were a spacefaring civilization. The energy requirements to put their signals through the crusts of Europa and Io would be stupendous. Sergeant Tavares and I are developing sims models, which we'll refine after we compare data with the Americans."
"I'd like to see those sims when you're done. We can look for power plants as well as radio installations."
"Their plants may be nuclear. Hydroelectric turbines could deliver the energy required for local broadcasts, but unless they positioned ten thousand turbines in the strongest currents, I cannot explain broadcasts from one moon to another. Of course they are not burning oil or coal. This will aid us in our search. Our probes can scan for thermal discharges from reactor cooling systems or immense fields of turbines. Also, assuming they don't have nanotechnology, their radio installations may exceed twenty kilometers in length."
Vonnie nodded again, but there were more things she couldn't say to him. Peter believes we aren't beaming messages at Io or into the Great Ocean so the PSSC won't know if we heard the ELF broadcast or not.
I think Berlin told us to stay quiet for another reason. Giant installations should be easy to spot. We can locate the native cities without telling them we're coming.
We can surprise them so we’ll start with the upper hand... but we don't want to seem too warlike... it will take finesse... and there are so few of the FNEE soldiers left, we can probably limit their involvement.
We saved their lives. We've fed and equipped their survivors. They owe us.
Brazil has always been a wild card. This is our chance not only to control First Contact with the native cities but to control the FNEE. Peter might be able to make them stand aside. Then we can run a joint ESA/NASA operation without Ribeiro, Araújo or Claudia.
Plans inside plans, lies within lies.
"Thank you, Captain," she told Araújo. She wanted to hear more, but she was too anxious to chat. She needed to approach Peter before he went outside.
Rising to her feet, she felt a twinge in her leg. Pain spread through her ribs. She wondered how long it would take before she felt 100% again or even 90%. She wondered what Henri and O'Neal's families were thinking. She wondered if she would be allowed to call them.
She joined Peter at the counter, standing on his left side where she could see him with her one eye. Maybe she hoped her skin grafts would buy her some sympathy. "Can we talk? I was wrong. I shouldn't have said what I did."
Peter stared at his cereal. Beside him, Ash turned her head as if she wanted to be anywhere else.
"I can make it up to you," Vonnie said.
Peter swung on her. "Like with Ben? Forget it. The fact is you enjoy your little game. I'm too busy. We can't keep going in circles."
"I don't... That's not fair."
"Maybe you don't see the pattern. I can't see anything else. It's all I've thought about. You draw me in, you push me out, and I can't figure out why Ben puts up with you."
He couldn't have hurt her more if he'd used a knife, but there was resentment mixed with her humiliation. She caught herself before she shouted at him. She didn't want to fight. She said, "If you and I had slept together first, you wouldn't want me to sleep with Ben, too. That's why you and I have gone back and forth."
He didn't answer and she remembered what Harmeet had told her about unresolved needs. Harmeet had been polite but firm.
Vonnie tried to strike the same tone. "Please," she said. "I don't like it, either. I never meant to hurt you. It's complicated. "
"Let's make it simple." His voice was flat. "You stay inside. I'll finish our repairs on Submodule 07."
"Peter..."
He dropped his half-eaten cereal on the counter like a man discarding his garbage. He didn't look at her. He walked to the hatch and laid his hand on the keypad.
"Peter, please."
He opened the hatch and stepped into their improvised air lock, making room for Ash, who joined him in a rush. Ash kept her eyes down and leaned toward Peter, signaling her attachment.
If I can read you so easily, why can't I get through to him? Vonnie thought.
He reached for the button to close the hatch. At the last instant, he glanced at Vonnie. She knew her face was white. She felt sick. Her heart thudded in her chest.
"I'm done with you," he said.
Then he shut the hatch.
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The best medicine was hard work. Unfortunately, Vonnie was put on mandatory bed rest. The drugs, her long naps and the sameness of staying in her bunk blurred the next few days into a dream.
While she slept like a worthless bag, the Americans brought their personnel and every last gram of rations and equipment to the ESA/FNEE site.
Relocating sixteen people, six full-size modules, five APAQS sheds and one hundred and forty mecha was a major undertaking, partly because NASA had lost two of their four flightcraft to SCPs.
Vonnie had been in her coma while the Americans replaced the infected components and AIs. Then the new components failed, spoiled by a sleeper virus. NASA's second in command, DeBrun, led security and ROM. He decided to scuttle both flightcraft before the virus spread. His engineers reduced the electronics to slag, then dismantled the hulls for raw materials.
ESA Lander 04 had become functional again after Tony fixed nav and flight control. Ash flew cargo runs for NASA while Ribeiro accompanied her as a gunner. He carried a FiveSAM as if a shoulder-mounted weapon could stave off the PSSC.
Vonnie believed Ribeiro's generals had sent him to establish personal contact. The U.S. and Brazil were antagonists. Their small Cold War had lasted twenty years before Brazil redirected its ambitions into space, but Earth's governments were arbitrary in their treatment of each other. Every day, their rhetoric waxed and waned. A rival nation who'd been castigated as the devil could become a friend if there was something to gain.
She'd had the same thought about Araújo. The FNEE had been her enemies, partners, enemies, then partners again. Ultimately, human beings were as fluid and immoral as sunfish.
She wished Peter hadn't rejected her. She needed more affection, not less. Worse, he'd burdened her with self-doubt and amplified her frustration at being stuck in bed. She couldn't talk to him if she couldn't go find him. He ignored her calls via showphone.
Maybe it wasn't strange that Ben was mad about what Peter had said to her. After so much death, she thought Ben might have shared her with Peter if she had asked. Ben wanted her to smile again.
She wondered if Peter would have agreed to sharing. She wondered what might have happened if he'd been more patient with her.
Ben visited twice and called once while NASA arranged their camp around the truncated hull of ESA Module 01. During his first visit, Ben cuddled with her and kissed her forehead and let her talk. She whispered about how handsome and irritating Henri had been. She whispered about O'Neal's genius. "He was so stupid for a genius," she said, struggling to make light of her friends' deaths. She cried. It was therapeutic.
During his second visit, Ben whispered to her. "We found parts of Lam. There are a couple arms. His internals are junk. Peter says what's left is top secret, but I needed Claudia's help to gather everything and she heard Peter riding me about it. I'm sure she said something to Ribeiro. Tony will run diagnostics as soon as we secure a lab from the Americans. I'll let you know what Tony says -- if Tony says anything. Peter is in a lousy mood and none of us want to piss him off."
That afternoon, everybody transferred to the NASA modules, keeping 01 as a storage unit.
In the American medical wing, a ROM surgeon named Troutman implanted Vonnie's new eye, although she wasn't allowed to use it. Troutman insisted on taping the eye shut for twenty-four hours while her nerves healed and the swelling went down.
Remarkably, he said he'd selected an eye from their clone stock that was the almost same color as the one she'd lost. Then he'd doctored the iris, using nanotech to lighten its hue. The new eye would match her surviving eye. None of this should have been important, but she was exhausted and confused and she worried about looking ugly or weird. She didn't want a brown eye and a blue eye. She wanted to look like herself again.
Troutman refused to let her check. "It’s fine," he said. "You have to wait."
She was powerless.
After the procedure, she napped in the immaculate women's barracks, which was wider and longer than any ESA living quarters. The women's barracks had ten fold-down bunks -- five high, five low -- plus an open corner with chairs and pullout displays. Beyond this sitting area was a bathroom with three private toilets, two shower stalls and a communal laundry unit. The men had their own toilets and showers in a neighboring module. Vonnie appreciated her clean-smelling bed even if it turned out that the "women's barracks" wasn't only for women.
The American men entered to peek at her or to chat with girlfriends or wives. Two pairs of NASA astronauts had married each other on Europa. The rumor was one couple had only done it to set the record because they slept apart in the appropriate barracks.
The other couple was Gould and Cook. They'd claimed a bunk near the entrance of the women's barracks where Gould squeezed in with Cook. That night when she couldn't sleep, Vonnie listened to them rustling and laughing with an ache in her chest.
She felt like she was in purgatory.
She was able to assist with data recovery, a tedious job sorting files on her display. The ESA had lost nearly all of their research, their maps, their AIs and their proxies, but everything had been copied to Berlin and now Berlin resent all of it to NASA's command module.
Classified information went through Peter. Basic needs went through Vonnie. Most of their files arrived in triplicate. She was asked to q-and-e, place and sync. Concentrating on the process took her away from herself.
Thankfully, Berlin did not order her to face the media -- not when she didn't have a face. Her time for serious interviews and fluff pieces would come.
 In the meantime, Peter was their public spokesperson. Vonnie watched his appearances on the net. He was respectful of the dead and optimistic about their future and she marveled at how contained he seemed.
She missed the strong personality he'd unveiled in private. She missed his candid, sturdy interest in her. The man on the net was a facade, not a man.
She was interviewed herself, ironically, by the cybernetic ghosts she'd uploaded from Berlin. There were three sessions, two with AIs, one with a proxy, who coaxed every detail from her memory about her exchanges with Lam.
They seemed like they wanted her to recant what she'd seen and heard. She didn't.
She also met with Harmeet for physical therapy. Nerve stim and toning exercises for her back, neck, arm, upper torso and abdomen were painful. The treatments of optimized blood plasma felt good. Her body was sore, and her eye socket itched like Troutman had packed it with nettles. Otherwise she was alright except for poor depth perception.
"I want to get moving," she said.
Harmeet clucked at her. "Sweetheart, it's a miracle you're alive. Stay in bed."
Reclining on her bunk, she helped integrate the ESA's subsurface arrays with NASA's rapidly expanding grid as their mecha placed beacons and posts. She also viewed their sims of the sunfish skulking outside Zone Two.
Appearing in fours and eights, the sunfish played hide and seek with the mecha, scratching and crying. Most of them were savage males. They shrieked for blood. They claimed the darkness, roaming the catacombs, feasting on the dead.
She identified two scouts from Ghost Clan Thirty. Unfortunately, Peter had ordered a communications blackout except for their datastreams to the Jyväskylä and to Earth. Their subsurface arrays listened passively but she could not transmit. Nor would he allow her to send a doppelgänger as her envoy.
She thought that was shortsighted. Berlin's decision to postpone reaching out to the sunfish was unjust, even demeaning. Too many sections of the catacombs had flooded or collapsed, destroying the clan's air locks, their hatcheries and their food supplies. They deserved help. Without it, they might leave for other regions of the frozen sky, although she accepted that her crew had larger problems.
Encased in the solidified mass created by the floods, at least three PSSC mecha remained operational. They clawed feebly, working to dig themselves loose. They swept the ice with radar. Their surveillance of Zones One and Two must have been spotty, but they were a constant presence. Vonnie worried that the sunfish would attack.
Their cease-fire
with the PSSC was predicated on minimal activity. Both sides had sworn to announce every move they made. Of course they violated these terms. The PSSC neglected to mention their quest toward the Great Ocean, and the allies wouldn't advise the PSSC of their plans until they were prepared. They wanted to have the Jyväskylä positioned above Europa's southern pole before they breathed a word about probes or a submarine.
The morning after Vonnie had her surgery, the Jyväskylä was on final approach.
Far away, the FNEE ship hovered in neutral space, holding a path for two EUSD vessels and a USAF cruiser en route from Mars and Earth -- but the Jyväskylä intended to jostle the Dongfangzhixing, intermingling what remained of its defensive screens with the PSSC spy sats and HKs.
Both ships were on a hair trigger.
Now the Jyväskylä launched one lander. The lander deployed no CEW and it deactivated its targeting systems. Equally important, its commander -- Lieutenant Wade -- maintained contact with the PSSC throughout his flight.
Wade touched down at a predesignated spot. Wearing pressure suits, ESA and FNEE crew unloaded supplies onto jeeps as PSSC spy sats scanned for weapons.
When the lander was empty, Wade returned to space. Vonnie didn't ask if he'd smuggled missiles or nukes among their supplies. Her contribution was tabulating food, an asinine job that the AIs could have accomplished in a microsecond. Peter was giving her make-work.
Then she took another stupid nap.
Ash woke her from a nightmare, standing by her bunk, not sitting or crouching. Earlier, Ash hadn't even called, avoiding the women's barracks and sleeping in Lander 04. Ash might not have visited at all except Vonnie had fibbed about wanting her to consult on their grid.
"What do you need?" Ash said.
Vonnie rubbed her good eye and sat up. "Hi. How are you?" she asked.
"Busy. What do you need?"
Five of the American women were in the room. One was watching a drama on a hand-held display. The others were dozing. Vonnie lowered her voice. "I know Peter's upset, but he shouldn't be, and I know you're hurting, and you should be. Don't bite my head off. Whatever I'm going through with him doesn't affect you and me."
Ash shrugged just like Peter.
Jesus, she's stubborn, Vonnie thought. More stubborn than I am, which is really saying something. She might have shared the joke if Ash had any sense of humor about herself. That was Ash's problem. Peter and Ash were too stiff.
Vonnie gestured for her to bend down. "Did you save copies of Choh Lam?" she whispered.
“No.”
"You're positive? Maybe you should check. What about duplicates in Berlin?"
"We never sent his mem files to them. In fact, I was reprimanded for keeping his files in first place. He was too hot. He was hotter than the sun."
"So you can make jokes."
"I wasn't joking," Ash said as she wrinkled her brow, puzzled by Vonnie's remark.
Vonnie sighed. Lam is dead, she thought. He's died his last death. Even if we can patch together what's left of him, a few random impulses won't be more than a ghost of a ghost. What would those fragments remember? Europa? Earth? She said, "When you hear something from Tony, will you please tell me?"
"We'll have a briefing if Peter says so. Anything that's classified has to stay classified, especially because we're in a foreign camp. I won't break the rules for you."
Vonnie almost said, Henri would. She meant it as a compliment. Henri had been flexible. Ash was not. I could have guessed she'd act like Peter's offended daughter, she thought, but what she said was, "I'm glad you came."
"Me too," Ash said, although her voice was devoid of warmth. She walked out.
Like a prisoner, Vonnie watched the door after Ash was gone. She wanted to go after her. She was lonely, but the American woman with the display was absorbed by her drama and the others were asleep, so Vonnie settled down in her bunk and shut her eye, trying to clear her head.
Damn it, Ash. You should trust me more than Peter. You should take my side, not his. Why are women so much tougher on each other than we are on men?
Maybe she could find new friends among the Americans. She had spoken with several of them. Their crew was remarkably diverse and they loved their hyphens. In addition to the typical assortment of German- or British- or Scottish-Americans, two were African-Americans, one was Mexican-American, one was Native American, two were Jewish -- a Polish-American and an Israeli citizen -- and one was a Japanese citizen.
Four of the women had Disney names like Christmas Bauman. They were Jewel, Purity, Mississippi and Sky. Vonnie supposed Vonnie was equally absurd, but it was a nickname, not what her parents had christened her.
One person stood out. First in command was Jana Palmquist, a Swedish-American elf from Texas. If Vonnie had been keeping a scorecard, Palmquist would have won. The married man, Gould, was a strong runner-up as a Jewish Polish American born in Seattle. Sky's official bio claimed Native American blood from the Cheyenne and the Pawnee even though she'd grown up in Boston, but it was Palmquist's combination of a Swedish heritage with a Texas upbringing that took the prize as far as Vonnie was concerned since Sweden was made of snowy forests at the Arctic circle and Texas was a desert.
Jana Palmquist did not sleep in the women's barracks. NASA's second in command, DeBrun, did not sleep in the men's barracks. Both of them had private rooms in another module. More than a luxury, her separation from her crew added to her authority.
She came to see Vonnie not long after Ash. She was in her thirties with gray eyes and a self-assured smile and short loose sandy curls. She had freckles and an old, pitted scar on her cheek as if to show she wasn't unapproachable.
The scar was the size of a small coin. Except for that wrinkled pockmark, she was much prettier than Vonnie. She was delicately proportioned whereas Vonnie was tall for a woman, not to mention Vonnie's shoulders were too wide.
Jana Palmquist looked like a Viking, like when she smiled she might bite. Her eyes were quick -- and despite her Texas drawl, her words were quicker. "I want you on your feet and outside with us," she said in a tone that wasn't a request. It was a mandate.
"Thank you, Commander," Vonnie said.
"Call me Jan. I don't have time for all that."
"All what, ma'am?"
"Jan. One word. Gavin doesn't feel like people take him seriously without his title, so call him Commander DeBrun. My name is Jan. Got it?"
"Yes, ma'am."
Jan laughed and clapped Vonnie on the biceps before yanking her hand back in alarm. "Sorry. Did I hurt you?"
"That's my good side."
"All you have are good sides," Jan said. "We've watched you on the net. Most of my crew is mesmerized. You're a bigshot. Get healed up and get outside with us. It'd be a huge boost for morale. We need you."
Vonnie was drawn to her. For such a skinny woman, Jan had a heavyweight aura of confidence and charm.
She was a very different sort of leader than Peter, which was evident in how her people worshipped her. Even more than hyphens or Disney names, the Americans loved their popularity contests. Like a cult, many of the women had styled their hair with the same short curls as Jan including Andrea, Meiko, Jewel and Sky.
Byron Troutman was a distinctive name, too. When she was loopy from the drugs, Vonnie free-associated about fish and sunfish and oceans and ice. Troutman visited her regularly for imaging or meds. Unlike Ash or Ben, he was always there. Since transferring to the women's barracks, she'd actually spoken to Troutman more than anyone else even though he was always in a rush.
When he arrived ten minutes after Jan, he removed Vonnie's bandages. She winced. The light stung her new eye, which clenched shut uncontrollably as she grimaced, leaking tears down the left side of her face. Transplants weren't simple procedures. She was relieved that her immune system hadn't rejected NASA's clone stock.
Troutman tested her muscles, her lacrimal glands, her pupil response, her vision. He let her look into a mirror. The new eye was indistinguishable from her memory of the one she'd lost, although her lashes had been clipped. She would have an odd, wide-eyed appearance on that side until they grew back.
He said the discomfort would pass. He also told her to stay in bed. More bed, she thought, but she would endure it because she was alive when Henri and so many others died.
Araújo's speech about The Hero Of The ESA had resonated with her. He'd embellished her so-called counteroffensive, overstating what she'd done, but she couldn't overstate the dead.
She wanted to honor them.
She wanted to do something.
She called Peter on her display. He answered, which was a surprise. Her real motive for calling was to let him see her face without bandages. "Peter, hi. Can I help with some of the engineering jobs?"
"No." He looked like he wanted to say more. His expression was thoughtful and guarded. He switched off before she could suggest tasks as basic as calibrating their auxiliary heating and airco units, which the Americans had installed like they thought a hundred people were landing tomorrow.
The Americans believed in convenience. They'd connected five of their six modules with plastic tubes, which allowed them to walk from module to module without suiting up.
Module D, their kitchen and mess hall, was the camp's hub, where everyone went for the food and stayed for the social aspects -- and Vonnie missed out.
Harmeet had been good about carrying a display with her and introducing Vonnie to everyone. Vonnie listened to them talk and eat. She watched them getting to know each other. She felt like a voyeur, but peeking through Harmeet's display was better than silence.
After dinner, Jan walked back into the women's barracks. The module was empty except for the two of them. Jan sat on Vonnie's bunk and Vonnie was embarrassed by how strongly she responded. "Thank you for coming," she said. "I, uh, I'm going out of my mind sitting here."
"You did fine work with our grid."
"I can do anything you want."
"Well, there's a bush we gotta beat."
"Excuse me?"
Jan flashed her smile, brash as Texas, confident as a Valkyrie. "A bush we gotta beat," she said. "That was an ice breaker. Washington told me to play nice. The thing is... I need to hear more about Choh Lam."
Vonnie opened her mouth, then shut it. Had the Americans put a microphone in her bunk?
One of their utmost secrets was Lam's transformation from a man into a doppelgänger. Few people in Berlin had been told, and none of their allies. Vonnie didn't know if Peter had been authorized to share this information or if Jan had acquired it through more roundabout methods, so she was cautious. "Where did you hear that name?" she asked, not even saying Choh Lam herself.
"Berlin told us as part of our consolidation. They told the Brazilians, too. Colonel Ribeiro and I met with Administrator Koebsch this afternoon."
"Then you've seen our reports."
"Yeah. Have you?" Jan pulled a display from her pocket. Before turning it on, she glanced around the barracks. Many of the women should arrive soon. Someone always went to bed early or four of them gathered for a game of dominos called 42. Tonight, however, they'd lingered in the mess hall.
She told them to wait, Vonnie thought.
Jan pointed at the display and said, more explicitly, "Have you seen your own reports?"
Vonnie shook her head. Her interviews with the AIs had been a one-way street. She gave, they took, and Peter hadn't shared Berlin's conclusions with her. He let them manipulate her and himself.
I need to be careful. I can't afford to burn more bridges with him, she thought, but her anger made her receptive. Jan must have counted on it. In fact, Jan's first visit had probably been to groom her -- to befriend her -- to set her up for a fall. All of them were maneuvering on chessboards as large as the solar system or as small as one-on-one relationships.
This feels like an overture. She's offering something I don't have. I want to hear what Berlin decided.
What does she want in return?
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Jan said, "Lam was infected with PSSC sabotage and control programs when you met him in the ice before their assault. When he came to the surface, he was almost totally under their control. I have your engineer's diagnostics. Most of Lam's internals were fried by the explosion that tore him apart, but there were enough pieces left for a convincing autopsy." She set the display on her lap.
Vonnie kept herself from looking at it. She didn't want to seem too eager. She said, "Tony isn't who I would have picked for diagnostic work."
"Maybe so, maybe not. We've done background on all of you, and Tony Gravino is dependable. He's the man your people put on the job. His numbers look reliable. It was Lam who was off his rocker."
"You mean he was insane."
"Bingo."
Lam had spoken in riddles, signing to Vonnie with his body. We've felt their weight. Larger enemies. They're in the water. Hungry and loud.
Jan said, "I wouldn't bet a dollar on a single thing he said. The PSSC put their hooks into him. Then they used him against you. Even if half of what he said was accurate, they twisted the rest. Lam was a diversion. We have a lot of people who agree on that, but I also watched your interviews. You swear we can trust him. Is that blind loyalty or do you know something we don't?"
"I don't believe in blind loyalty except to my friends. Lam, the man... I trusted him. As an AI, he was dangerous. That was my fault. But as a doppelgänger, he wasn't insane. He'd corrected his core and pared down his memory of who he'd been. He thought like a sunfish. When he said he heard new creatures in the ocean, he wasn't reporting false data invented by the PSSC. Why would they bother? If they wanted to trick us, they could have made him say there were more mecha than they really had. They would have presented us with a close-range threat to distract us. To me, the real proof of his sanity was his decision to come to the surface at the end. He didn't need to climb out of the ice."
"Our people think he was forced up by the PSSC. He spouted a bunch of garbage about your favorite subject -- the sunfish. Then he was going to attack you."
"That's a hundred percent backwards. He saved me. I think he intentionally came to the surface even though he knew he would be exposed to more SCPs. I think he did it because scouts protect matriarchs."
"The two of you were close."
"Oh, Jesus, how times do I need to answer that question? When he was alive, Lam and I were interested in each other. Sooner or later, I'm sure we would have had a ton of sex, all right? At the time, there wasn't anyone on Europa except him and me and Christmas Bauman. Who else was I going to date? But they died. End of story. I'm not defending him because we were in love."
"That's not how your psych profile lays it out," Jan said, shifting the display on her lap.
She was baiting Vonnie with it. Reading her updated profile would be like looking into a mirror. Months ago, Vonnie might have been curious. Now she felt so in tune with herself, no mirrors were required.
She said, "If Earth thinks I can't let go of the guilt I feel about Lam, they're wrong. People lie and cheat, so they assume everyone is lying. They don't even believe their own eyes and ears, but I've learned to think like a sunfish, too. Sunfish are open with each other. Lam was open with me."
She thought Jan would continue dueling with her. Instead, Jan was as blunt as any matriarch. With her cocky smile, Jan said, "I like you, Von. I really do. We followed your mission from day one and you're a go-getter, although I might've done a few things differently. Here's the deal. Washington thinks we're up to our eyebrows in shit. Folks are trying to figure out if they give us a shovel or a paddle."
"The paddle must be sending probes or a submarine into the ocean. What's the shovel?"
"The shovel is we go home."
"Peter said we're staying."
"The minority party in my government is ready to pull everybody from Europa if our payoff is China lets us bring in new mecha and new tankers. We appease China, we start mining again. You've heard that proposal."
"Yes."
"It's not an idea that's going to go away. It's the easy out. Some folks in our majority party are walking across the aisle. They call it bipartisan leadership. I call it idiocy of the highest order."
Vonnie blinked at her. Jan had sounded like she was presenting arguments to discredit Vonnie and Lam. Suddenly she’d swerved in the opposite direction.
"You want to stay," Vonnie said.
"I'm an astronaut. I'd sell my mom if it meant getting to the ocean first and showing up those commie assholes for what they did to us. My crew is with me. We need Washington to accept Lam's testimony because everything he told you could tip their decision in our favor."
Vonnie was still switching gears in her head. She said, "How could they possibly need more evidence now? The ELF broadcast was heard by the Jyväskylä and a dozen spy sats and HKs from Israel and Japan. For God's sake, there are sunfish on Io. We have a pile of evidence and everything Lam told me corroborates what we know."
"Digging into the ice will cost us. Probes will cost us. Sending people in a sub has an even higher price tag. There's too much that can go wrong. We got our hats handed to us during the assault. My government doesn't want another screw-all defeat."
Working her way through this logic, Vonnie said, "They want to ignore the broadcast, which means they want to think Lam was suspect, which means they want to think I'm his pitiful star-crossed lover."
"That's about it, yeah." Jan might have suppressed another smile. There was a light in her face. Beneath the amusement, however, Jan was laser sharp. "Look at this," she said, handing her display to Vonnie. She'd clearly wanted to share it as soon as she sat down, but first she'd taken a hard line with Vonnie. She'd wanted to make Vonnie angry.
I would have goaded her, too, if our roles were reversed, Vonnie thought. She feels like I do. The two of us are matriarchs and Earth is our horde of savage males. We need to deal with their chaos, but she's more interested in getting things right than in politics or money.
Good for her.
It's good for me, too -- and for the sunfish. I guess I've made a new friend after all.
Jan's display held a classified report from Washington. The report was backed by graphs comparing ESA, EUSD and NATO files with sims from NASA and the USAF.
Vonnie absorbed it with avid, hungry eyes.
At the top of the report was an advisory from an unnamed department who disputed the subtle inflections in Lam's arm movements. They're in the water, he'd signed. They said this referred to a river or a sea suspended in the ice rather than the Great Ocean. They said he was unlikely to have traveled deeper than the Mid Clans.
Other analysts made other deductions. Like everything people did, the responses to Lam were a mess of egos, opinions, misconceptions and personal agendas. Somehow the AIs had crunched thousands of conflicting theories and facts into seven bullet points. 
* Probability that ESA Probe 114/Choh Lam reached the Great Ocean: 53%.
* Probability that ESA Probe 114/Choh Lam detected unidentified lifeforms in the Great Ocean: 52%.
*
Probability that PSSC drones have entered the Great Ocean: 31%.
* Probability that unidentified ELF broadcast was generated by alien lifeforms: 59%.
* Probability that allied probes are capable of withstanding surface-to-ocean operations through previously unexplored ice: 38%.
* Probability that an allied submarine is capable of withstanding surface-to-ocean operations through previously unexplored ice: 17%.
* Increased odds of surface-to-ocean operations through a hypothetical "chimney" explored by Europan natives and allied mecha: 53%/48%.
The numbers were disheartening. On the other hand, Vonnie was thrilled that Washington and Berlin had actually considered sending people into the ice. More than anything, she wanted to take part in a crewed mission aboard a submarine.
When she glanced up, she found the same determination in Jan's face. Jan was studying Vonnie tightly, so Vonnie made a dismissive gesture at the report, wanting to convey her own sense of commitment. "These percentages seem low," Vonnie said. "They're too conservative."
Jan nodded. "Everybody wants to cover their butt. Bad things happen, they say, 'See? I told ya.' But the numbers that matter most are over fifty percent. We can talk 'em into it if we give 'em a little more."
"What do you want from me? Will it help if I publicly support exploring the ocean?"
"Bingo. You're a celebrity, and the media's been hollering to talk to you. Tell them about our nations marching forward in concert together. Tell them how much it would mean to the men and women who made the ultimate sacrifice. We also want you to approach the matriarchs. That's gotta happen in the next day or so. O'Neal thought there were more chimneys in the area. Find one."             
"I need Peter's permission to speak on the net."
"He won't object. We'll prep you, but I don't imagine you'll have trouble knowing how to present yourself. You're a sharp cookie."
She means everything will be scripted, Vonnie thought. More than that, they'll edit each interview before it's transmitted to Earth. This isn't like when Christmas and I played the brave girl explorers to increase publicity and donations. This is our endgame. If we can't generate the political will to race against the PSSC, our friends died for nothing. They'll win. We'll go home.
Without volition, the muscles in her left hand -- her new hand -- cinched into a fist.
Days ago, she'd made the same fist when Peter told her about their concessions to the PSSC. In her rage and her dismay, it felt like her body was operating her brain. "I'll tell the media whatever Berlin and Washington want me to say. Count on it."
"Excellent. We'll schedule your interviews tomorrow after the funeral ceremony."
"Good," Vonnie said, but she thought, The funerals are another prop. Even our coffins are pawns.
Maybe she wasn't cynical enough. Maybe her heart needed to harden more. She couldn't decide if she trusted Jan, who pretended to talk like a vivacious bandit or a free-spirited cowpoke -- and yet Jan had corralled Vonnie with more expertise than Peter when he tried to manage her.
Was that why Jan approached her in his place? The AIs must have suggested that Jan was more likely to secure Vonnie's obedience.
When she spoke to the media, she could show her hatred for the PSSC but not the contempt she felt toward Berlin. That was their price; cast them in a good light; forget her dead friends; look ahead to the ocean.
I'll hate myself, too, but the other option is to point my finger at Berlin and raise a stink. If I do, too many people in the American government might take that ball and run with it. They could suspend operations. The mecha are theirs. The modules are theirs. We don't have a base without them, much less probes or a sub.
"I'm tired," she said, honestly.  
Tired of the lies.
"I'll let you rest," Jan said, clapping Vonnie's arm with her informal style. "Thank you. I'm glad we're on the same team."
"Yeah." Vonnie put as much conviction into her voice as possible, but she was wrought with doubt.
Her anxiety had undermined her faith in herself -- in everyone -- and she missed the sunfish more than ever. They could be monsters, but they were honest monsters. Eat. Fight. Breed. That was all they wanted. You could count on them to protect you. People were so complicated.             
Jan must have sensed Vonnie's fear. She touched Vonnie's arm again as if hoping to reconnect. Neither of them spoke. After a moment, Jan smiled. She got up and strode out.
Minutes later, several women entered the barracks. Some went to bed. Some caught up on their messages from Earth or watched shows on their displays. All of them smiled and nodded at Vonnie as if they'd been told to smile and nod. It felt staged. She felt like she was in a play and their actions were robotic and hollow and meaningless. She didn't belong. The Americans weren't her friends. They hadn't been there when the PSSC killed Henri and O'Neal.
Am I being paranoid?
She slept poorly. She kept waking up as if an alarm had gone off inside her head.
She wanted to do the right thing. Selfishly, she also wanted to join the first group of astronauts to explore the Great Ocean. Berlin would include her if she played their game. How could they not? The symmetry was perfect. First into the ice. First to meet the sunfish. First to fight the PSSC. First into the water.
O'Neal would want her to go. What about Lam? Despite what she'd told Jan, even Vonnie wasn't sure what his warnings had meant. The dark ocean, he'd signed. Larger enemies.
Maybe she would see for herself.




5.
The next morning, as Vonnie watched on her display, two Americans in scout suits carried twenty rolls of fine, glimmering mesh from their armory.
Europa had passed out of Jupiter's shadow again -- sun and darkness, shadows and stars -- a vast, splendid clockwork that was wholly indifferent to humankind. Outside, the mesh caught the dull hues of Jupiter's reflection as the Americans set their rolls on the ice.
At the same time, working with Araújo, Tavares, Tony and Ash, five more Americans glued hundreds of clips to their modules and sheds.
Their six modules, their storage sheds and the amputated hull of ESA Module 01 had been set in an oval. The sheds and 01 formed clumps at either end. Along one side were their two barracks and their mess hall. Along the other were their command module, their armory and the module with their labs. 
The oval was obviously a defensive arrangement. Beyond these walls of steel and plastic, they'd built landing pads for their flightcraft, which served as watchtowers and scouts. Further out, their mecha patrolled the ice.
The surface looked like an engineer's vision of hell. It had ruptured and split as it was coated with water that froze into bulging veins and dunes. It was also littered with ash and scorched metal. Splattered among the debris were crude blots of color. The ice had been stained by hydraulics, coolants, packets of food -- and blood.
Gazing down through the American spy sats, Vonnie shuddered at the visible damage. Over an area of more than a thousand square kilometers, Europa was impaled with the charred wreckage of tankers, the Clermont, the Grissom and a Leopard-class FNEE ship. Smaller craters marked the impacts of disabled spy sats. The remnants of missiles and other payloads added to the filth like black snow.
Much closer to the allied camp, they'd made scrap heaps out of ESA Module 02, ESA Lander 05 and the two destroyed NASA flightcraft. They'd also dragged a long section of the Marcuse from its crater. Now the mutilated steel sprawled on the ice like a hydra -- a twisted shape with many heads and claws.
Mixed with the larger wreckage were bits of trash and ruined gear. There were pieces of the FNEE hab module. There were empty, gutted scout suits like metal corpses.
Inside the oval formed by their new camp the ice was dirty but it was flat and litter-free. They'd bulldozed and packed the surface, creating a secure area where they could build probes or a submarine. First they intended to hide it from prying eyes.
Assisted by their mecha, the astronauts hoisted one roll of mesh and clipped it to the exterior wall of a module. As they unspooled it, they began to erect a tent. Embedded with complex nanospheres, the mesh shielded against infrared, radar, X-ray and neutrino pulse.
They were attaching the third roll when static filled their radios. For a moment, it was a blaring roar. On the ice, their mecha hesitated and lurched. Then their AIs reacted with countermeasures, reducing the noise to a few pops.
In her bed, Vonnie could only stare at her display as her friends outside locked down their gear blocks. They switched to short-range high-energy laser comms -- but now the interference was gone.
"That was a slavecast!" Ash said. "Sir, are we tracking the source?"
"It's stopped," Peter said. "It was the Dongfangzhixing. Stand by. They're contacting us on executive channels. I'll tell you more as soon as I can."
"Hell with that," Jan said. She put the conversation on their group feed and publicly broadcast it to Earth, catching a PSSC major in mid-sentence.
Despite herself, Vonnie snorted. Peter, their by-the-regs administrator, had just been trampled by Jan's take-charge style. It was a dramatic move, but did Jan have the discretion or the tact to negotiate with the PSSC?
The major looked young and hard -- younger than Ash, maybe twenty years old -- although people aged slowly in space without the effects of gravity or sun or imperfect nutrition, and the crew of the Dongfangzhixing was said to have been on duty without leave since the One Day War.
His skin was flawless. His eyes were like a snake's. His teeth were immaculate, too. So was his English. "Disguising your installation is a hostile act in violation of our cease-fire," the major said.
That was when Jan truly impressed Vonnie.
"If anyone has violated our cease-fire, sir, it is you," Jan replied, speaking with the grave, stilted cadence of a Southern lady. "Your base has always been concealed. Per our agreement, your tent was to be removed, yet I see it on my cameras now."
 "You will not do this," the major said.
The admiral aboard the Dongfangzhixing never revealed himself. His officers spoke on his behalf, and their rigidity exceeded anything Vonnie had seen among the EUSD or the FNEE.
"Remove your tent or die," the major said.
"We'll finish what we started, sir," Jan said. "This is non-negotiable and it is final. Don't do anything you shouldn't."
"My nation will punish your lackies in Germany and Brazil," the major said. Then he switched off.
"'Lackies,'" Jan said with an untroubled grin for her crew. "That's old-fashioned but it's got a nice ring to it. Sounds like communist poetry."
Some of them laughed.
Vonnie's stomach rolled over, and she crossed her trembling arms on her chest. She wanted to shut her eyes, but not being able to see made her claustrophobic.
It's okay, it's okay, it's okay, she promised herself even as her display pinged with new alerts.
Overhead, the Dongfangzhixing activated its targeting systems. The space around Europa buzzed with signals as its defensive screens came to life.
In response, the screens of the Jyväskylä flickered and hummed. So close, the Jyväskylä was certain to inflict damage on the enemy if another battle broke out.
Knowing she'd be avenged was not reassuring. Vonnie felt like a bug on a table. The PSSC could squash them in a single stroke, then deal with Captain Leber. The allies should have landed mecha on Io. They should have sent probes to Ganymede and Callisto.
Yesterday, an Australian probe had darted out of Jupiter's rings to swing past Io. NASA also had a probe nearby, but they'd retreated from the Dongfangzhixing's fighter and five drones.
The drones were traveling to the outer moons.
The fighter had gone to Io, where it was accompanied by three Iranian HKs. NASA reported that the fighter had dispatched mecha, which were hunting among Io's snowfields for artifacts.
What did the PSSC mecha find? Nobody knew. During the battle, ESA and Japanese SCPs had infested PSSC data/comm as Ash tried to weasel into their grid, but she'd been rebuffed and Peter forbad more attempts. The Japanese said they'd also had little luck.
It was difficult to see how the allies could gain the upper hand. The astronauts were constrained to their camp. The Jyväskylä would defend their tiny claim on Europa, and the FNEE ship was protecting a route for reinforcements to arrive. Otherwise they'd ceded the entire Jupiter system to the PSSC and Vonnie couldn't even get out of bed.
She had to wait.
Outside, her crewmates dropped the sides of their tent to the ice, then staked it to keep enemy spy sats from peeking sideways over the horizon.
The next step would be to extend their transceivers and sensor dishes beyond the tent. Inside it, the mesh would block their own data/comm, although their grid extended across and below the ice. If necessary, they could bounce their signals through the catacombs to their listening posts and mecha.
We can use our sunfish as a grid, too, she thought, wanting to feel useful. She wanted to get into the ice. Instead, she napped again. Fueled by nanotech and OPD, her body was expending magnificent amounts of energy to heal.
She jerked awake when Harmeet touched her shoulder.
"What time is it?"  
"It's almost lunch," Harmeet said. "I wanted to let you sleep, but they need everyone."
Vonnie dressed and ruffled her fingers through her short hair, trying to look presentable. She brushed her hands over her jumpsuit. She limped after Harmeet into the mess hall, where they would conduct their joint funeral ceremonies.
The mess hall's tables and benches had been folded into the walls, and the kitchen was closed.
The room was tidy. It was also a mob scene. Nearly all of the astronauts were present. Vonnie was glad to see Ben, although the atmosphere was grim. She hurried to his side but didn't say anything. She squeezed his hand.
The Americans had turned out in dress uniform. Colonel Ribeiro wore a military vest over his jumpsuit. The vest was jet black with binary code stitched in yellow in a square over his heart. It denoted rank and commendations. Vonnie couldn't read it, but an AI could have translated, and the fabric of his vest would fit into a scout suit, whereas insignia and medals could not. His dress uniform was also a combat uniform.
That he'd come as a soldier -- not as a gentleman or a diplomat -- felt appropriate. It felt like a demonstration of might and solidarity.
Vonnie didn't object when Ribeiro lined up with the seven members of the ESA.
The Americans formed ranks behind them.
Like an honor guard, Claudia and Araújo stood outside in scout suits. Each of them held an M7. They were on camera, and they appeared in front of the assembly on an oversized display.
Crowding the same display, Captain Leber and his crew joined the ceremony via showphone. So did the FNEE soldiers aboard their ship. From Earth, a legion of important people manifested as proxies, which let them appear individually or in groups among their countries' datastreams.
A minute passed as the AIs coordinated the many feeds and proxies. Also, they'd been advised that media teams on Earth wanted stock footage to open their broadcasts, which was why the many astronauts waited in rows.
Everyone was silent. An alarm bar would change from red to green when the AIs were ready.
"How are you?" Ben whispered.
"Shhh." Vonnie didn't want to ruin the mood.
"This ceremony is bullshit."
Before she'd arrived, she might have agreed. They should have conducted their service without the cameras. Making a big production out of it was for Earth's benefit... and yet this ceremony would serve as a memory for the families of the people who'd died. She didn't want to be rude.
"Ben, shush," she said.
He wouldn't leave her alone. He was excited to see her, which was sweet, but, like a boy, he shared details that were unnecessarily lurid. He whispered, "We only located four bodies for the six dead on Europa. Even some of them aren't much to look at. Alvaréz was incinerated from the chest down and Pereira is a lump of armor and bones. I threw up when we found 'em."
Vonnie leaned away from him. Jesus, Ben, she thought. The condition of the bodies didn't matter. No one was actually going to be buried. The remains had been stored for transport to their home countries.
Some weren't even that fortunate. In orbit and in space, the FNEE and the EUSD had suffered thirteen more deaths. Just two of those bodies had been recovered.
Ben liked to pretend he was cool and untouchable. Vonnie wanted to feel her pain. For today, she needed to dwell on their losses and pay tribute to everyone who'd survived.  
So many of them were strangers to me, but we'll always be connected. I'll always be grateful. If the Jyväskylä and the FNEE hadn't joined the battle, more of us would have died. They saved my life.
The alarm bars turned green.
Peter stepped out of formation, positioning himself between the oversized display and the flesh-and-blood astronauts. "Brothers and sisters," Peter said, "comrades, friends, thank you for joining us."
Ribeiro stepped forward, too. "Thank you, Administrator," he said. "I look and I see the people of many nations united. We are bound by our common cause."
"Fuck. Even this is politics," Ben muttered.
Vonnie shook her head almost without moving. Quiet! If he didn't shut up, she would... what? Hit him? Step away? They were trapped by the cameras.
They remained trapped as Peter recited a vague, non-denominational prayer. Her father would have been outraged. She knew exactly what he'd say. Without religion, there is no God. Our civilization was founded on faith. By pandering to the liberal secularists, we've lost our heritage. We've lost our direction and we've lost our souls.
Reflecting on her childhood, she wondered if she wasn't closer to her father than she'd ever realized. She worried that she'd learned her anger from him, changing the reasons why she felt angry but not the anger itself.
She worried that she loved Ben -- and Ash -- and Peter -- because they were so obstinate like her father. It was why she responded to Jan. It was why she couldn't help herself from engaging in her fights with Dawson.
It was also why she felt disdain for quiet, submissive crewmembers like Tony or Claudia. All of the astronauts were capable. Not all of them were leaders. They couldn't be, but, Christ, she'd even viewed the PSSC major with a flash of respect for his iron will.
She'd bonded with the matriarchs and independent males like Tom for the same reason. She had grown up hating her mother's weakness while hoping to emulate her father's authority.
I guess I've always wanted to be him -- a better him -- right but not righteous -- followed but not feared. He's partly why I'm attracted to Ben, my ugly know-it-all bear. I haven't tamed Ben. If anything, the two of us grew louder and more assertive after we were together.
I should ask Ben to describe his parents. What does he really see in me?             
Weighted by these thoughts, her head had dipped as if to pray. It must have looked good for the cameras. Now she raised her chin. The prayer was done.
Peter and Ribeiro pinned nineteen holo flags on a virtual field of grass like a cemetery. The field was lush and green, utterly unlike the bleak, filthy ice.
Each man spoke a name as he placed the national flag of each casualty, French for Henri, Irish for O'Neal. The two EUSD crewmembers received military banners. The rest were given Brazilian flags. The imbalance seemed especially cruel because Peter went first. He spoke four names. When he was done, Ribeiro spoke fifteen names. The cost paid by Brazil had been steep.
Next the cameras turned outside. Claudia and Araújo fired their weapons at the stars. The FNEE ritual was a ten-gun salute. In the silence of the near vacuum on Europa, the gunfire was pathetic and small and very, very human.
It was valiant and beautiful.
Vonnie wept. So did one of the American women, the round-hipped, chesty brunette named Mississippi.
Vonnie approved of Mississippi's emotions. She wasn't so sure about her own people. Standing at attention, Ash had screwed her expression into a mask. Ever fatalistic, Harmeet nodded her head to a cadence that only she could hear. Dawson looked sick. Vonnie thought he was perturbed by how close he'd come to his own death. Ben and Tony were solemn -- and Peter had been masterful, well-spoken, and eloquent. He refused to let Vonnie catch his gaze.
The proxies wanted to deliver speeches from twenty-eight nations on four continents. The self-serving blather could have lasted for hours.
Peter listened to three presidents give their eulogies. Then he cut the local feed.
 "Thank you," he told Ribeiro, shaking hands. "Thank you," he told Jan, shaking hands. He glanced among the astronauts and said, "Let's get back to work."
They answered him with simple words of assent. "Roger that." "Yes, sir." "We're on it."
To Vonnie, their responses sounded like the ten gun salute, small, yet crisp and meaningful. Their words were affirmations. Despite such hardship, they would go on.
Specialists like Harmeet, Dawson, Gehb and Assaf went to the labs. DeBrun, Wester and Araújo had jobs to attend such as overseeing their grid. Jan led the engineering teams outside. She took Ash with her. Ribeiro collected everyone with a background in ROM, including Ben.
Vonnie's assignment was -- at last -- to meet with the media, but Peter did more than send her to data/comm. He said, "I'm going with you."
They'd obviously decided she needed a chaperone. Berlin wouldn't let her speak to the media by herself.
Ben kissed her before she left and a look passed between the two men, a look as old as time. Ben portrayed suspicion. Peter portrayed envy. Neither of them tried to comfort her except for Ben's kiss, which was more possessive than affectionate.
"We'll talk later?" she asked.
"You bet," he said -- but when he spoke, he looked at Peter, not her.
They separated. Vonnie dutifully followed Peter to the American command module. As they walked through the air locks, Peter said, "I'm going to come right out and say it. There are rules for your behavior."
He sounded like he was mad. He sounded like it hurt him to be with her, so she murmured, "I know what you want. I'll be a good girl."
"You'll be more than that. You'll be above reproach."
"Yes, sir," she said, putting as much disgust as possible into sir.
How had this sour resentment destroyed their relationship? Could she really say that everything had gone wrong because they hadn't had sex? Harmeet talked as if they were slaves to their biochemistry, but it wasn't Vonnie's body that ached for him, it was her mind. They'd accomplished great things together. Yes, there had been catastrophes -- but after their failures, they should have felt closer to each other, not farther apart.
Weren't they on the same side?
Maybe not. Peter was a bureaucrat. He shared his crew's sense of wonder, but he was beholden to the politics that overshadowed everything they did.
Managing people was his true passion. When he missed his goals, when he lost assets, when they had the nerve to die, somehow he regarded each loss as a personal affront. He was a bean-counting, number-crunching, report-loving desk jockey.  
I've been waiting to fight with him, she realized. I didn't think I could describe him in so many nasty ways, but I can. We always fight. I almost want it now.
Arguing had always been part of the attraction, the magnetism, the heightened sense of pushing and pulling with him. The truth was that he was right. She could be a tease because she had trouble allowing herself to be vulnerable.
She wanted to be a better person. She stopped him at the door and said, "Peter, I'm sorry."
He shook his head. "Let's go," he said, gesturing for her to step aside. He wanted to walk into data/comm. He wanted to move away from her, so she blocked the door.
Their friendship might have been platonic, but their relationship wasn't. She'd lied to herself when she thought she wasn't physically drawn to him. He had a good body. With his wide torso and the ruddy health of his square face, Peter was good-looking and her body was coming alive again after major traumas.
Listening to Gould and Cook the night before, Vonnie had touched herself in her narrow bunk, tracing her hands over her belly. She was not a woman who masturbated frequently and she'd done nothing more than ignite a slick heat in herself. She hadn't worked herself to an orgasm. She'd been too self-conscious, but she'd listened to them and she'd fantasized and she'd savored her own vitality.
Every breath was precious. Every muscle. Every nerve. Her body wanted a man's touch. She knew Peter's hands would feel very differently than Ben's. So would his size and weight. The two of them were like counterpoints in her life. They complemented each other. She could be the glue.
She needed Peter to hold her, so she tried again. "You were fantastic during the ceremony. I hope Earth was proud."
"I'm not playing this game with you."
"Please. I don't want to play games. I..." She laid her hand on his arm.
Peter flinched, but he wouldn't relent. "Stop it." He pushed by her and opened the door. He hurried in, leaving her flushed with the awful mix of desire and rejection.
At least I tried. At least he knows he can have me. Maybe things will be better between us after some time has passed. He likes everything in its place. We're still picking up the pieces. We just said goodbye to Henri and O'Neal.
She touched her cheek, hoping she wasn't as pink as she felt. She tried to distract herself.
I'll do what he wants with the media, she thought.
Following him into data/comm, she paused in the entrance like an animal at the mouth of a cage. She decided not to close the door. There was nobody else in the room -- but if the door stayed open, they weren't quite alone. Anyone could walk by. Maybe she saw relief in Peter's eyes.
"We'll talk to Paris first, then Dublin," he said. He was all business.
She mimicked his heartless tone. "Yes, sir."
"I'll put talking points on the screen. Take as long as you need before you answer each question."
"Yes, sir."
They sat at separate display screens. She was still agitated. He was still cold. She wanted to apologize again. She knew she couldn't. They didn't look at each other as he organized his feeds.
During her interviews, Peter began to relax when she conducted herself as he'd instructed.
He reclined in his seat while she fielded five short Q-and-A’s with prominent media personalities, three from the E.U., one from America, one from Brazil.
The questions weren't live, of course, not with the radio lag between Europa and Earth. Her answers would be similarly vetted after Peter transmitted the files to Berlin, where more bureaucrats might censor or tweak what she'd said.
What had the general populace heard about their battle with the PSSC? The information war was fought in so many directions. They crafted propaganda for the enemy. They crafted propaganda for the voters at home. There were unsanctioned datastreams from other countries -- some hostile -- not to mention a widespread underground of fringe groups and individuals, but many of those voices were delusional or ignorant. They tended to drown each other out with their infighting and their conspiracy theories.
Nevertheless, the most coherent independents had respectable followings. Vonnie wanted to talk to them. They wouldn't have asked vapid questions like: "How do you feel, Miss Vonderach? Can you share with our viewers how it feels to lose your crewmates?"
When the fourth media proxy asked her the same senseless crap, she didn't need to pretend to cry. Her eyes stung and she wiped at her tears, barely attempting to hide her frustration. "How do you think it feels? My friends were killed doing the wrong thing for the right reasons."
The proxy cocked its head at her, parsing through what she'd said. Alertly, it asked, "What was the wrong thing? What are the right reasons?"
Peter sat up straight, watching her.
Vonnie stopped herself before she blamed Berlin. She said, "Our great nations need to stand against the PSSC. We can't let them take Europa. Defending ourselves and defending the sunfish are the right reasons for being here. Not having enough ships or mecha is wrong."
Peter nodded. But when she finished the interviews, he didn't compliment her and he didn't want to rehash any of the points she'd made.
He led her to the corridor. "Get some rest," he said. He went back into data/comm and closed the door.
Vonnie walked away, limping, head down, worrying about what happened next. She wished she could join Ben on the salvage teams. She wished she could leave and find the sunfish.
She went to the mess hall and ate. She returned the women's barracks and napped. She felt like the eye of the storm. Everyone else was laboring to consolidate their camp, provide options, create a future.
She did nothing. She stewed. Her thoughts returned to what she might have said.
Before dinner, Peter summoned Vonnie to data/comm again. Rested now, her limp wasn't as pronounced. I'm healing, she thought. That was good news.
Walking into data/comm felt like bad news. Waiting with Peter were Jan, Ribeiro and DeBrun. As soon as Vonnie crossed through the door, a mocking voice -- Ben's voice -- spoke in her head. Four generals, one private. I guess we know who's giving the orders.
The sarcasm was worth a smile. She needed it. She felt outnumbered.
Peter and Jan sat together at the displays, leaving DeBrun and Ribeiro to stand near Vonnie. She couldn't tell what Ribeiro was thinking. He must have felt outnumbered, too. DeBrun was Jan's second-in-command and Peter seemed to have paired himself with her. That left Vonnie and Ribeiro unattached, and she could expect the death of the universe before the two of them became friends.
If anyone might support Vonnie, it was DeBrun, but even that seemed unlikely. In her few, brief observations, she'd characterized Gavin DeBrun as stamped from the same mold as Ash or the PSSC major, hyper-educated and hyper-motivated. He was thin and attractive with a long nose and brown eyes -- and he was barely more than a boy. He was twenty-six years old.
Like most of NASA's crew, DeBrun was spellbound by Jan. No matter what was said, he wouldn't go against her.
Maybe it was a positive sign that the four leaders of the allied crews had told Vonnie to attend this meeting. If the Americans were leaving Europa, wouldn't they announce it without consulting her? Or did they think she would agree to more interviews with prepared talking points, using her fame to mitigate their surrender?
Nervously, Vonnie waited. She couldn't stop her left hand from fidgeting.
Jan said, "I'd like to discuss Ghost Clan Thirty as well as the progress we've made gathering raw materials for probes or a submarine."
Vonnie exhaled. Oh thank God. She wanted to say We need to build a sub, but she couldn't encourage Peter in front of them. He would resist just to show that she couldn't influence him. She needed to let him reach his own conclusions.
To Ribeiro, Jan said, "I've seen your updates, Colonel. It looks like you've integrated the few remaining ESA and FNEE mecha into our grid, correct?"
"Correct."
"How would you characterize our defenses against PSSC mecha or infantry?"
"Poor."
Jan waited for Ribeiro to expand on this statement, but he let it suffice. "A realist," Jan said. "I like that." Next she turned to Vonnie and said, "Are you healthy enough to approach the matriarchs?"
"Yes. I am. I can go tomorrow."
Peter intervened. "Vonnie hasn't been cleared yet and she probably won't be, not for two or three days."
"I can do it."
"We'll ask you when you're ready," Jan said, acknowledging Peter with a nod. To DeBrun, Jan said, "Do we have enough material to construct a submarine?"
"Yes, ma'am."
"Then that's what we'll do."
"It's what we should have done from the beginning," Vonnie said, unable to stop herself.
Peter frowned at her, but he said nothing else -- and when Jan posted five sims on the display, Peter didn't object when Vonnie stepped past him.
Darting her fingers through the five sims, Vonnie skimmed through NASA's datastreams and reports. She left the final summary on the display. All of them studied it. Peter and Ribeirio wore stone-faced expressions, but Vonnie felt excitement. She had worried that their enemy was already in the Great Ocean.
NASA estimated the PSSC were still two days from the water.
"There's no way we can catch up," Peter said as Ribeiro asked, "How long is required to construct a submarine?"
"We've already started," DeBrun said. "The AIs drew up their designs last week. I can have mecha and people at work in five minutes."
Ribeiro wasn't impressed with DeBrun's can-do spirit. "How long?" he asked.
"Seventy-two hours," DeBrun said.
"Impossible."
"No, sir. Seventy-two hours."
That seemed like an extremely short amount of time, typically American. Vonnie's impulse was to side with him. "I can help," she said.
"You're not cleared for duty," Peter reminded her.
DeBrun grinned and said, "We'll find something easy for you to do, okay?"
"Yes, sir. Thank you, sir." This time, Vonnie meant every sir. She hadn't made her mind up about Jan, but DeBrun was capable and optimistic. She wanted to cheer his go-get-‘em attitude. If the allies expected to win, they had to fast track their operations, not wallow in their caution or more reports.
We need to go full speed, she thought. We'll need a 100% commitment from the Americans. Maybe it's not too late. Maybe we can blast our way into what's left of the chimney where we rescued O'Neal.
They couldn't hurt more sunfish, but Vonnie was willing to annihilate a few sections of the catacombs -- even hieroglyphics or a library -- to reach the Great Ocean ahead of the PSSC.




6.
Adhering to the terms of the cease-fire, Jan informed the PSSC camp and the Dongfangzhixing that the allies were returning to the catacombs. She said they were constructing new mecha to repair Zones One and Two.
Constructing new mecha was their justification for the commotion in and around camp. Beneath the tent, the Americans arranged a steel cradle and welding platforms. Outside the tent, their GPs prowled through the heaps of scrap, prepping steel and wiring, sorting plastic.
They began to lay the spine and principal struts of their submarine before Vonnie ate dinner. Later, Troutman injected her with more OBP. She slept.
In the morning, a note from Peter said she could observe the engineers as a consultant, not a participant.
Vonnie would have cleaned sewage tanks if it meant getting to work. First she needed to calibrate a suit and pass NASA's checklists and exams.
The ESA had reconditioned four of their scout suits. After an early breakfast, Peter, Ash, Tony and Ben had taken all four suits outside. As for the trio of FNEE soldiers, they'd decommissioned the battered hulks of their suits and switched to NASA gear.
Vonnie met DeBrun in an American ready room. "I'm gonna walk ya through our HUD and voice commands," he said. "If ya learn those interfaces, we'll try a sim."
"Roger that." Vonnie could have listed her qualifications, but she figured DeBrun needed her scores on record to avoid getting into trouble with Washington. Berlin was just as bad. Even in a crisis, the bureaucrats couldn't separate their rules from reality.
Like the ESA, NASA used ROM-12, and their Mark III HUD was based on Germany's Modell Seiben, which she'd learned at university. None of DeBrun's tests were difficult.
"Wow. Nice." He gave her a thumbs-up.
He's so young for command, she thought, but the Americans loved young. They loved safety and lawyers and warnings. Their hab modules were plastered with signs posting who to call in emergencies, how hatches opened, and where nudity wasn't permitted beyond the red line on the shower floor.
They treated their population like children, and, like children, they loved big and fast.
Their suits were larger than ESA or FNEE suits. When she was finally allowed to armor up, Vonnie teetered beneath her massive arms and the weapons housing on her shoulders. NASA scout suits were praised as gorillas or derided as huge wankers. The weapons housing vaguely resembled a stout penis. More important, the huge wankers had kicked the shit out of PSSC and FNEE commandos in their few meetings in combat.
"Let's go," DeBrun said, gesturing for her to move into the air lock. They stood side by side as it cycled. Vonnie tapped her fingers inside her oversized gloves and stamped her feet inside her boots.
As they stomped into the construction area beneath the tent, Vonnie broke into a grin like Jan's cocky slash of teeth. Big and fast was fun -- and it was very, very sweet to feel healthy again.                           
"Thank you, Commander," she said.
"Yer welcome."
She liked his confidence and the casual waves he received from the five Americans laboring among their mecha. One of them made a pistol finger -- it was David Hunt -- and DeBrun shot the same hand signal back at him.
"Where do you want me?" Vonnie asked. "I can strip panels from... Lander 04."
Saying the name quenched her happiness, but DeBrun waved off her pensive mood. "Nah, you're supposed to watch," he said. "Tell us what we're doing wrong."
Assisting the team was Byron Troutman. NASA's engineers were Hunt, and Jewel, Mississippi and Sky, three of the women with Disney names. Vonnie hadn't quite wrapped her head around that. Gender equality had an odd kink in the U.S. Their female politicians, business leaders and athletes were expected to be attractive whereas Vonnie hadn't always been taken seriously because she was blond and blue-eyed. Either way it was a double standard, but the Americans laughed at their own hypocrisy. They awarded extra points for sexy.
Even more so than the ESA or the FNEE, all of the Americans were handsome or gorgeous. They'd had thousands of qualified volunteers for Europa. Like a Hollywood production, they'd selected astronauts who were not only gifted but appealed to the camera.
Mississippi was a great example. She was all woman -- all curves -- with big round eyes, round breasts, round butt and round hips. She was also roundly educated and sharp as a whip.
In the West, many parents had their embryos genesmithed for physique and intelligence. They even tinkered with traits as trivial as exquisitely uniform melanin distribution, which meant zero blemishes or moles, or deactivated the genes that grew wisdom teeth, which meant those teeth never needed to be removed. As a rule, they were smooth-skinned and thick-haired and bright-eyed and stunning, which had the unintended consequence of making them look ordinary among each other.
Vonnie's father hadn't been able to afford prenatal tinkering or she would have been a boy. She liked it that her best attributes were natural.
She stood among the American gods, reviewing their schematics for the sub. Big and fast with lots of guns, she thought. If threatened, the sub could transform from an exploration vessel into a death-dealing marauder.
Sometimes overkill is the right answer.
Too many times, Vonnie had seen what happened when her people were unprepared. "This is perfect," she said.
Mississippi popped a pink bubble in her mouth and drawled, "Ya think so?"
She was chewing gum inside her helmet! If she got a sticky wad in her hair or choked on it, no one would be able to clear her airways, so Vonnie smiled and murmured, "Verrückte Amerikaner." Crazy American.
"Oh, I've heard that before," Mississippi said.
Everybody laughed and Vonnie felt like she was going to be all right. She felt included.
DeBrun allowed her to map new pieces for the submarine's growing frame as they cut and shaped more steel. It was like playing with a three-dimensional puzzle. The mecha took care of the heaviest work. The astronauts handled the finer, almost surgical welds, using auto programs in their suits for lap joints and microscopic brazing.
After ninety minutes, Vonnie grew tired. Skimming through their displays wasn't physically demanding but it was mentally taxing. She hadn't regained her stamina.
She stayed. She wanted to run into Peter, who'd taken Ash and Tony into the catacombs. Ben was twenty kilometers away with Ribeiro on one last sweep for ESA and FNEE salvage, so maybe Peter would be patient with her.
She just needed a chance.
According to their transponders, Peter's group was climbing up from the ice. The day shift was in its tenth hour. Vonnie and DeBrun hadn't stepped outside until long after the others ate lunch inside their helmets, eating tubes of flavored paste so they could work without taking a break.
"Amazing job today," DeBrun said. "We have ESA crew approaching. Let's move before there's a log jam. I want everyone to rest. Then we'll start another shift."
Vonnie debated asking if she could remain behind. On what pretext? She couldn't afford to antagonize them.
The nearest air lock allowed four suits at once. DeBrun indicated that Vonnie should enter with the three female engineers. "After you," he said.
"Boys in the back!" Mississippi called. As they strode to the lock, she popped her gum at Vonnie. "I hear you're seeing Ben, yeah?"
"Yes."
"He looks like a handful."
"He's crazier than you are," Vonnie agreed, earning another laugh from the other women. Then she grew serious. "You've put a lot of work into that sub," she said. "Do you want to come on the mission?"
Mississippi shrugged. "I dunno."
"It scares me, but I want to go down there."
"Who did you say was crazy?" Jewel asked. Her remark provoked more laughter, although Vonnie thought she heard a disparaging note in Jewel's tone.
Jewel masked it with a smile, but there was cruelty in her eyes. She didn't like Vonnie. Why?
Vonnie let them leave the ready room without her, finding reasons to delay over her suit's leg pieces and its boots. Lingering was a mistake. The air lock snapped open and DeBrun, Troutman and Hunt entered while she was half-dressed. The men were fully armored. Vonnie was stepping into her jumpsuit with it unzipped to her waist - bare stomach, bare cleavage, white bra. Their eyes drank her in.
She zipped her suit shut to her neck.
Is that why Jewel took a shot at me? Because their men are interested in the Hero Of The ESA?
Normally, Vonnie enjoyed flirting. There had been times in her life when the best part of a lousy day was stripping off her clothes in a group of men and women. Casually bumping elbows or bending over to slip into her panties gave her a little charge. Among healthy adults, the banter and the peep show were more opportunities to bond. They needed to have each other's backs.
Now she felt like she'd done something wrong. She didn't think the Americans dressed in single gender groups, but they had so many rules and signs. Hours ago, DeBrun might have been shocked when she put on her suit in front of him. What if he'd mentioned it to the others on a private channel? Gossip spread so quickly.
"We'll, uh, we'll give you a minute," DeBrun said. He knew she'd caught him staring.
That night, dinner was served before everyone returned from outside. Ben was still with the FNEE soldiers. When she walked into the mess hall, Vonnie counted too many unfriendly faces. She saw Harmeet at one table and Mississippi at another, but Mississippi was sitting with Meiko and Jewel.
Because Ben wasn't there, Vonnie attempted to make peace with Peter. He sat at the last table with Jan. The two of them read from a display together, poring over AIs systems and equipment manifests.
"Can we talk?" Vonnie asked.
"Yes," Peter said, allowing her a flicker of hope. Then he said, "Let me find some time tomorrow. I'll call you if I have a minute."
"She can join us," Jan said.
"I need to get this done," Peter said. "My jobs are piling up and Berlin wants to move on to stage five. We're barely through stage three."
Vonnie fled to eat dinner with Harmeet. She appreciated the older woman's calm more than she could say. Her stomach was bothering her again. She wanted to pretend it was the American food but she knew it was stress.
She was asleep when Ben returned late with the FNEE.
Early the next morning at 07:00, Ash, Tony, Claudia, Araújo and DeBrun suited up and went beneath the ice with American GPs and doppelgängers. The GPs cleared the tunnels in Zone One, fortifying its ceilings and walls, placing new beacons and listening posts. The doppelgängers crept into Zone Two, calling for the sunfish.
Peter and Jan visited Submodule 07. Later, they joined the others in the catacombs.
More than half of the astronauts would stay behind when the submarine departed. They could have designed a sub large enough for everybody, but Washington, Berlin and Brasilia didn't want to put all of their eggs in one basket. What if the sub was destroyed?
By the same token, nobody wanted the people who stayed behind to find themselves at the mercy of the PSSC. They intended to seat Submodule 07 deeper in the ice. Next they would modify what was left of Module 01, place it with 07, then stockpile weapons and food.
NASA's hab modules would serve as their primary base. In the event of an attack, their fallback positions were in the catacombs. 01 and 07 would be defended by their mecha, and, ideally, by a contingent of sunfish. Creating more protective layers were the sheets of ice where the cave-ins and floods had hardened like concrete. If there was a ground assault, PSSC mecha would be limited to approaching across the surface.
Work on the submarine continued.
In orbit, the Jyväskylä was building its own toys -- burrowing mecha designed to assist the sub in drilling or melting through a chimney.
At 09:00, Troutman visited Vonnie with one more round of nanotech and optimized blood plasma. "Tomorrow you're cleared for active duty," he said.
"Thank you. I don't know if I've said it enough. Thank you for everything."
"My pleasure," Troutman said, and his tone was polite, but his eyes were distant like Jewel's had been when she called Vonnie crazy.
What was going on? Their behavior felt like more than jealousy or pique. Mississippi and DeBrun got along with Vonnie, and Jan said the right things, but the rest of them held her at arm's length.
Maybe they didn't believe in dedicating so many resources for the unknowns of the Great Ocean. Did they think she was exacerbating their standoff with the PSSC?
Screw it, she thought. Either they'll accept me or they won't. I'm not changing now. 
I'm here for the sunfish.
I'm here for the ocean.
She spent the next hour in rehab. She spent another thirty minutes practicing with her NASA scout suit. For the rest of the day, one of her responsibilities was to assess their reports on Ghost Clan Thirty.
Also in her queue was an announcement from Berlin that the sub had been named the Lewis by the American government. This was followed by new orders. She was told to study -- and to practice -- a series of U.S. Navy training simulations.
She wasn't the only one. During the night, most of the astronauts had received messages to adjust their schedules. They were expected to find enough hours in their day for drills and instructions. The sub's crew had yet to be decided, but it would include pilots, engineers and at least two scientists. Earth wanted as many candidates as possible.
The last message in Vonnie's queue was a recording from Ben. He must have been up late. The time stamp on his message was barely four minutes older than their new orders.
He laughed, pretending it was a joke, but his words were harsh. "You noticed when they sent our new directives, right? They did it when everyone was asleep so we'd wake up and it's a done deal. Look how much training we need. They literally gave us a crash course. We're gonna learn so much in a hurry, we'll definitely crash."
Vonnie laughed, too. Dark humor was better than no humor -- and to some extent, his skepticism was justified. None of them had served on civilian or military watercraft, much less in the specialized domain of submarines.
Fortunately, the Lewis would operate a lot like a spaceship. Radar was useless in the ocean, although their holo displays would trivialize the differences between radar and sonar. They could "see" in the water, though not far.
As for communicating with probes, beacons or mecha, radio signals were badly attenuated by salt water, so their short-range data/comm would be converted to bursts of neutrino pulses. For the AIs, this was a minor complication. The astronauts wouldn't notice any delays or restrictions unless they needed long-range communications with the surface.
To reach the Jyväskylä or their friends on top of the ice, the Lewis would be equipped with nanostrand filaments for ELF broadcasts.
At max power, the Lewis should be capable of communicating through twenty klicks of salt water and twenty more of ice. The nanostrand filaments of their ELF transmitter would extend 1,100 kilometers from the hull, putting them in danger of snagging on a fin mountain or the bottom of the frozen sky. These filaments would be extended only in a dire emergency. For all intents and purposes, the Lewis would be on its own.
Ben said, "I'm making a list of how many ways this can go wrong. Let's start with water pressure. If the sub crashes, it better crash into a mountain because the ocean floor is a long, long, long, long, long way down and the max depth for the hull is thirty klicks."
"Oh, Ben," she murmured to his recording.
"Don't volunteer. Tell them you're too weak. I know you want to go, but the smart money says this mission is fubar," he said, using the American military slang for Fucked Up Beyond All Recognition.
He'd spent several days working alongside NASA and FNEE personnel. Did most of them feel the same?
Vonnie thought the allies had done remarkably well given their circumstances. The Lewis was a fine piece of hardware. It would be crewed by some of the world's best.
Also, Earth had decided to stick with common nomenclature such as denoting the Lewis's speed in kilometers per hour rather than in knots. She believed she could adapt. No, the situation wasn't ideal. What choice did they have?
She called Ben but he didn't answer and she didn't leave a message. She was more interested in the status of Ghost Clan Thirty than in fueling his pointless rebellion. They were going to the Great Ocean whether they were ready or not.
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In search of a late breakfast, Vonnie brought her display to the mess hall and sat at a table in the corner. Around her, people came and went. Most were Americans she didn't know well. They made small talk. Hi. How are you?
The words were meaningless, but their demeanor was nuanced. She felt strongly that they were evaluating her like one tribe of sunfish testing another.
She studied her training sims. She read the latest reports from the catacombs.
Many of the savage males had left Zones One and Two. Her briefing put the number of deserters at sixty-plus, although dozens of scouts were in range of the ESA/NASA grid, conveying songs from the matriarchs.
The clan hadn't forsaken its human partners, but their cries were perplexed. They'd let their injured heal and they'd murdered their critically wounded males and females, listening as the astronauts enacted a similar purge of useless mecha, landers and modules.
The sunfish wanted affirmation of their treaty with the ESA. They knew other humans were present. They'd sent scouts to investigate; the matriarchs would not approach until they were assured of the ESA's commitment; and NASA's doppelgängers had failed to pacify them.
Physically, NASA's doppelgängers matched the ESA models, but NASA lacked the ESA's experience with the tribes. Their doppelgängers didn't move or sing convincingly.
At 11:13, Peter pinged Vonnie's display to say he wanted to meet at 14:00.
Within twenty minutes, he rescheduled for 15:00.
An hour later, he rescheduled for "tonight or tomorrow morning." How long would he put her off? It couldn't be forever even if she made him feel awkward.
Their race against the clock affected every conversation, every meal and every minute of downtime. Because she was sitting while everyone else rushed, Vonnie had a unique perspective. She watched as they wolfed down their food or took packets to their stations or their beds, eating on the run, snacking before they slept, leaving crumbs or trays in different places.
Four days ago, Harmeet said, while Vonnie was in her coma, Peter had reminded his people that they were guests. He told them to keep NASA's modules clean -- and Jan had countermanded him. "I don't care if there's goop in B Wing," Jan said, specifying the ready room coupled to the men's barracks. "We're a results-first operation. Your team is motivated. Love it. Eat on the toilet if you want."
That sounded like a free pass, but Peter had repeated his order. "Don't be disgusting," he said.
"I'm not the one pawing through meals in the ready room," Dawson answered with a nod at Ben. "They found Pepsi all over the floor," Tony said.
"Et tu, Brute?" Ben sneered at him. The ESA hadn't brought soda, but American sponsors had loaded a full pallet into NASA's supplies. Ben had developed a taste for the red-white-and-blue drink, slurping caffeine and sugar.
Others preferred bulbs of coffee or tea, and Jan hadn't been shy about making amphetamines available not only to her crew but to the ESA or the FNEE.
Jan didn't need stimulants herself. She was too energetic. She seemed to work, work, work and sleep and work, work, work with grace. Some of the others, including Ben, tried not to rest at all. If they stopped, they would need to confront their horror. In the short run, driving themselves to the limit was easier than drowning in their grief, and yet the therapy AIs had a platitude that Vonnie had taken to heart.
You can't escape yourself.
When they first met, she'd thought Ben was a junkie whose thirst for stimulants didn't match his chunky frame. Speed freaks were usually skinny.
His speed was mental. Growing up, he'd probably found solace in his own head after striking out with girls and sports. He was too short, too brilliant, too caustic -- and while Vonnie had been unconscious, Harmeet said he'd slept only twice in seven days by sneaking more pills than anyone should have allowed.
He was strung out. After meals, he threw up, then ate again, trying crackers or more Pepsi to fool his stomach.
Jan was annoyed. Peter was irritated. Vonnie saw Ben's personal catastrophe was his way of mourning. Amphetamines increased his speed. Food brought him back down. He liked to go until he crashed.
 Enabling him were Matthew Wester, a linguist, and Andrea Popson, a pilot who served in maintenance and data/comm when she wasn't flying. Ben, Wester and Popson were upgrading the behavior and sonar calls of NASA's doppelgängers.
They were an explosive combination. The rumor was Popson had picked up her amphetamine habit flying sorties for the USAF, and Wester was like Ben -- and O'Neal -- a prodigy with iffy social skills.
They immersed themselves in their simulations, quarreling, brainstorming, going all hours.
At 13:30, Ben entered the mess hall with his head bent over a display. Vonnie let him select his food. He took a tray to another table without seeing her. He was gorging on chicken and rice when she sat beside him. His display was loaded with doppelgänger programs.
"Von!" he said. His tone was pleased but he kept eating.
She set her cheek on his shoulder. "We haven't talked since yesterday. You didn't answer my calls."
"Busy. Tired. Wester had a great idea."
"Sleep with me tonight."
That diverted him. His gaze swept over her body. "We can't. You gotta heal."
"I didn't mean sex," she said, although that was precisely what she'd meant. "Ben, you can't keep pushing yourself. If you don't sleep, Berlin will put you on bed rest like me."
"They need us. Twenty-four hours."
Does he mean he'll sleep in twenty-four hours or does he think Berlin wants
us to work until we drop? The two of them weren't in sync.
She wanted to ask more about his day, but Ben looked at the four Americans nearby and waved his arms for their attention. As usual, he cherished his role as the class clown. "Who wants to get freaked out?" he asked.
"Try me," Jewel said. Her gaze was speculative. She clearly doubted Vonnie and Ben's relationship.
Bitch.
"Less than ten klicks into the Great Ocean, the hydrostatic pressure will equal the weight of an elephant balanced on a scrap of paper," Ben announced, motoring into a high-speed lecture. "That means our hypothetical scrap of paper is being pressed so hard, it will disintegrate. Poof! It's dust."
"Ben, enough," Vonnie said.
"A person in a scout suit would be okay to about fifteen klicks. Here's the freaky part. If you're not in a scout suit or inside the sub, you'll burst like a grape, although I'm pretty sure the sunfish would be fine. They don't have any bones to break and their respiratory and circulatory systems are evolved for acute pressure changes. So is their blood. So are their organs. They're pliable. Their gills have worked efficiently in every environment we've recorded, even in half-frozen slush, and I'm willing to bet they can collapse their lungs. Whales do that when they dive."
Like Vonnie, Jewel was nonplussed by Ben's enthusiasm for such novel ways to die. Without a word, Jewel frowned and turned back to her friends.
Ben porked down his rice. He stood up. He kissed Vonnie with a greasy mouth. "Gotta get to the lab," he said.
"Stay with me."
"No work, no sub. Everybody's a busy bee." But he stopped and kissed her again. Then he lowered his voice. "I'm telling you, don't join this mission."
She nodded. He left.
Feeling subdued, she returned to barracks. She wanted to nap before dinner, eat as much as she could hold, then sleep for twelve hours and hop out of bed like a new woman.
As she approached the toilet, she heard Meiko and Sky. They were in the showers. Sky chuckled as Meiko said, "We're never gonna win. Jan always gets her man even when he's as uptight as Koebsch."
Peter and Jan?
"She took him to that submodule for an 'inspection,'" Meiko said. "Then they came back and went straight to her quarters. When they came out, she was wearing a new jumpsuit. He was all smiles and he doesn't smile much."
"Now there's an executive meeting!" Sky said.
Vonnie stood where they couldn't see her. More rumors and gossip, she thought. Then she realized she was mad because the story was probably true.                           
The idea of Peter and Jan in bed was galling. They made an odd couple. Jan was slinky. Peter was solid. They were almost the opposite of Vonnie and Ben, an odd couple themselves given Vonnie's height and Ben's squat shape.
She couldn't get the image from her head. She'd really thought she and Peter and Ben would straighten things out.
Talking too loudly over the shower, Meiko said, "Jan and Hunt, Jan and DeBrun, Jan and Koebsch. I used to think I'd hook up with somebody, but she beats me every time."
Vonnie spoke before she could catch herself. "What?"
Sky said, "Hey, who is that? If you're gonna listen--"
Vonnie walked away even though she had to pee. She couldn't face them. Had they recognized her silhouette? Did they want her to hear? If so, she'd known women like them. No wonder they'd been talking too loudly. They wanted the drama of informing her and badmouthing Jan.
I'll go back to the mess hall, she decided. She felt like a rat on a wheel with nowhere to go. She felt like a sucker. Jan was an extraordinary woman and apparently she was as brazen in her affairs as she was self-assured in her command. Hunt and DeBrun were both younger than Jan, Hunt by a year or two, DeBrun by a full decade. Discarding them would have been an act of dominance not only toward the men in NASA's crew but toward the women as well. By deed and by reputation, Jan had established herself as their queen bee.
How often had Peter spoken with Jan during the past months? Had they made passes at each other?
Peter must have believed Jan would be interested once they were in the same camp, which was why he'd spurned the only female available to him among the ESA.
All of the clues had been there. Vonnie should have seen what was happening. She couldn't blame him, but it hurt -- and at dinner, she was genuinely upset when Ash sat with David Hunt, talking intently.
Ash brushed her short hair behind one ear, drawing attention to her face and neck.
What about Henri?
Forty minutes later, Ash and Hunt sauntered from the mess hall. Vonnie wanted to yell at them. Did Ash know that Hunt had slept with Jan? Should she care?
Vonnie admitted to herself that she needed to feel warm. She missed Ben in her bed. She set her head in her hands and wondered what was in her colleagues' souls. Freedom and lust, she thought. The men see new women. We see new men. I bet our pheromone levels are off the charts.
Most of the Americans were eating dinner or tapping at their displays. Wester, Popson and Ben were absent. So was Jan. So was Peter. He hadn't called Vonnie and she'd seen Assaf take an armful of rations somewhere, presumably to Jan's private quarters.
Shit. 
At the other end of the table, Claudia sat between Ribeiro and Araújo. As a unit, the FNEE were tighter than ever.
In line for food, Vonnie had seen Claudia poke Araújo's ribs when he asked if she wanted an extra helping. Standing on her other side, Ribeiro had gestured in a manner that was almost playful, encouraging her to jab Araújo again.
The two men constantly bracketed her. Claudia never stood or sat on the outside. She was always in the middle.
Weeks ago, after talking with Vonnie, had Claudia given herself to the FNEE squad or was this threesome a new arrangement? Claudia did not sleep in the women's barracks. The Brazilians stayed by themselves in Lander 05.
None of it was Vonnie's business except she needed to know if she could rely on Claudia in a pinch. What if Claudia had submitted because of her military indoctrination? In the ice, would she cooperate with anyone except Ribeiro and Araújo?
I need to talk to Claudia, I need to talk to Ash, I need to talk to Peter, Vonnie thought.
Their new camp contained more people than she'd seen since leaving Earth, yet she felt isolated. She could have chatted with the Americans. She could have talked shop with them. Instead she stirred her food like she was drawing circles in her mind, torturing herself.
Assaf and Hernandez were on KP as the Americans called it: kitchen patrol. At 19:30, they packaged the leftovers. Next they loaded trays and silverware into their big washer.
The FNEE soldiers left. So did the most of the NASA crew.
At 10:10, Vonnie decided she had to sleep, but she let Harmeet coax her into staying for dessert, which was apples.
Snickering, Ben wandered into the mess hall with Andrea Popson. Popson laughed with him. She was a brunette in her twenties with a pretty face. "If I even smell food, I'll barf," Ben said, but he ushered Popson to the buffet with an extravagant wave.
That was too much for Vonnie. Everybody needs to stop being so fucking friendly, she thought, banging her hands on the table as she stood up.
Harmeet had been munching apple slices while she reviewed a training sim. "Von, no," she said.
Vonnie watched Ben comment on the soup, the rice, the veggies. Popson laughed at his dumb jokes. Smoldering, Vonnie lifted her arm when Ben eventually turned with his tray.
"Aha!" Ben surged toward her. 
With an insincere, "Uh, hey," Popson detoured to another table.
Ben flopped onto his seat. He set a bulb of Pepsi beside his rice. His gaze darted over his food, but he didn't eat. He opened the Pepsi.
Vonnie hid her fists under the table.
Mildly, Harmeet said, "Ben, it's interesting how well we've bonded with the Americans. I wish we could sit down with the PSSC. We don't need to be faceless enemies."
"Yeah, we do," he said. "Wars are always faceless. Wars are really just one gigantic social inertia colliding with another. History says the twentieth century was the American Century. They won the World Wars and the Cold War and they dominated the global economy -- and our countries were on the right side. We supported the U.S., but now it's the Chinese Millennium. For three generations, their system has accomplished more than ours. They're tougher. They're more ruthless."
"We're all human beings," Harmeet said.
"Yeah, yeah. I know books and movies always show you the bad guys to personalize 'em." He was drawling like an American. "The PSSC doesn't care who we are. The sooner you accept it, the happier you're gonna be."
"Ben!" Vonnie said. Was he dismissive of Harmeet -- and his own feelings -- because he couldn't accept losing Henri?
She'd pondered how he'd had difficulty fitting in throughout his life. Even among the ESA, Ben butted heads with intellects like O'Neal and Dawson; he disliked Ash; he feuded with Peter; and now that Henri was gone, he'd numbed himself in sarcasm and the prickly rush of amphetamines.
We need to tell Peter about Ben's drug use.
She stood up, thinking she should have left sooner. Seeing him like this was too painful. "I'll look for you in the morning," she said, tempting him with a slow kiss behind his ear. "They're going to clear me. I have to sleep. Then I want some private time with you."
His eyes glittered. "Good. I gotta eat."
Harmeet had been watching Popson, who'd devoured her meal. Leaving her tray on the table, Popson strode from the mess hall with her face averted.
"Ben, tell me how we'll reach the ocean ahead of the PSSC," Harmeet said.
The question engrossed him. He didn't see Popson. "Our doppelgängers are ready," he said. "We'll be able to interface with the sunfish again. They can lead us to a chimney, I'm sure of it. They've always known more than they've told us."
Vonnie left with a subtle nod to thank Harmeet.
Poor Ben. Poor me.
Ash did not appear in the women's barracks that night. Had she taken Hunt to Lander 04? Was she okay? Vonnie felt like she should check, but she knew it wasn't her place.
Her nightmares were vivid. She dreamed about black predators in the black ocean. She woke up and went to the toilet, where she washed her face. When she shuffled back to bed, she looked at her friend's empty bunk.
Poor Ash.
She felt like everyone who'd lived through the battle was
dying from hidden wounds.




8.
The next morning, Vonnie's alarm woke her minutes before Troutman arrived at 07:30. He examined her eye. "You're good to go," he said in the hubbub of other women rising for their shifts.
Thrilled, Vonnie dressed. She even had a grin for Sky and Meiko as she brushed her teeth. They pretended they'd kept their scandalous secret about Peter and Jan even though they had obviously wanted to drop their bombshell. As they dabbed on lipstick and Mieko added eyeliner, they cast glances at Vonnie that were more amused than sympathetic.
Sorry, ladies, no drama with Peter today. I'm over him. Ben is my priority now.
Neither man was at breakfast. As far as Vonnie could tell, Peter had been abducted. No doubt he'd say he needed Jan's station for communications with Earth.
Predictably, among those who arrived on time for eggs and oatmeal were the FNEE soldiers.
Vonnie drew Claudia out of line and stood with her near the recycling bins. "Tell me where your head is at," she said. "Are you sleeping with Ribeiro and Araújo?"
"What kind of question is this?" From the blush on her dark cheeks, Claudia was mortified.
"You don't have to explain to me. I--"
"Your people sleep with theirs! Your people eat their drugs! Do not speak to me as if your personnel are above our squad."
"That's not what I meant. My crew is a wreck."
Claudia looked for Ribeiro and Araújo. Both men had stepped out of the food line. Claudia made a small gesture and Araújo relaxed. Ribeiro did not. He glanced at the other astronauts to see who was watching.
"I have one question," Vonnie said. "Are you happy with them?"
"Yes. We are a team. It is good. Stop your questions. Why are you interrogating me?"
Interrogating, Vonnie thought. Christ, she's more jittery than I am -- but I understand. The FNEE lost fifteen people and their entire camp. "I'm worried about you."
"Don't worry."
Vonnie said, "I'm leading a group to meet the sunfish. I'd like you to join me -- you and Ash and Mississippi. We need a foursome to convince the matriarchs."
"I go where they go." Claudia meant her men, not the sunfish. Ribeiro was walking closer.
Vonnie kept her expression neutral and greeted him with a nod. "How are you, Colonel?" she asked.
"We are well, thank you," Ribeiro said.
He escorted Claudia into the food line, bracketing her with Araújo. Vonnie was disturbed by their possessiveness. Maybe she's not who I thought she was, Vonnie decided.             
Neither Ash nor David Hunt looked up when Vonnie brought her breakfast tray to their table, then joined the two of them. "Good morning," Vonnie said with the same neutrality she'd shown Ribeiro.
"How, uh, how are feeling?" Ash said.
"I'm cleared for duty. I'm great."
"Good," Ash said. She looked at Hunt. So did Vonnie. He occupied himself with his food. Ash cleared her throat. He said, "Yeah. Great. We need you on the sub, Vonderach."
She imagined Ash had been drawn to Hunt because he was tall and prim like Henri, clean-shaven, clean hands. Unlike Henri, Hunt was African-American with jet black eyes and cinnamon skin that offset Ash's freckles and light hair. More than an odd couple, they made a striking pair.
Also like Henri, David Hunt an authority figure -- exactly Ash's type. Hunt was an engineer, but his other designations were in piloting, nav, hab systems and "security." The Americans had three "security" specialists in a crew of sixteen. That sounded like police, although Vonnie supposed it was a euphemism for military training.
Peter entered the mess hall. Tucked under his arm were a display and an archaic stack of printouts. Vonnie hadn't seen paper files in years. The Americans had every luxury: printers, real fruit, large showers, dedicated hab modules for their labs and private rooms for their commanders, which was funny because NASA always complained about their budget when coordinating with the ESA or Japan.
"Peter!" she called. He waved and walked to the food line. Ash murmured to Hunt, who carried their trays to the bins like an attentive boyfriend.
"See you soon?" Ash said. Vonnie nodded. Ash and Hunt walked out.
Peter took the spot they'd vacated at the table. "I'm sorry I put you off yesterday," he said.
"Has anyone spoken to you about Ben?"
"I've received compliments about him from NASA's crew."
"I'll bet. He's doped up like a fiend. Peter, he's not getting any rest."
"I just saw him asleep in the barracks."
"He doesn't sleep, he passes out."
"We're short on people and long on priorities. If Ben needs a few pills to keep up, that's acceptable. His work has been outstanding."
Are you trying to impress Jan with our productivity or show me how little you care? she wondered, but she kept a firm grip on her temper. She said, "Ben needs medical attention. Harmeet thinks so, too."
"I'll look into it. Let's talk about your mission. DeBrun will miss his deadline. We knew it was unrealistic. They need another day to complete the Lewis."
"Then the PSSC will beat us to the ocean."
"They would've beaten us anyway. I want you to reestablish our treaties with the sunfish. Who do you want to take into the ice? Berlin wants me to send Araújo and their gun platform."
One of the FNEE war machines had survived the flooding and SCPs. Vonnie said, "No. I'll pick my team. If I bring any mecha, I want doppelgängers.
"I slept like a baby!" Ben said as he entered the mess hall and walked to Vonnie's side. His hair was wet. His face was puffy and his eyes had that abnormal glitter. Had he eaten phets in the shower?
He kissed her theatrically, showing off for Peter. She might have criticized him except she wanted to hurt Peter, too. She leaned back and hooked her arm around Ben's neck, lifting her chest, kissing him deeply. The craving in her body was real. He tantalized her by nipping her with his teeth.
"Wow," she said. "Somebody's ready for action."
Peter wasn't looking at them. "Von, I want a roster for your team in an hour."
"It depends on the 'gängers."
"One hour," Peter said.
Vonnie went with Ben to the food line. He frowned at the scrambled eggs. He took one scoop of oatmeal. "This looks gross. I'll stick to caffeine."
Your stomach's shrunk into a knot, she thought, but she filled two bulbs with coffee and cream for him.
He gobbled his oatmeal standing up. He dropped his tray on the counter and took both coffees from her. As they marched past Peter, Ben made a sound of enjoyment. "Mmm mm. Lotsa cream, tasty stuff."
Peter didn't say anything.
Vonnie knew it was petty to feel satisfied -- but she thought they had every right to needle Peter. He was the one who'd turned his back on her. Then he'd decided he was too busy to help Ben. A good leader would have set aside their personal differences.
If Peter wants to fight, we'll fight, she thought, pausing with Ben at the air lock that opened into the tube from Module D to Module A.
The lock opened. She slapped his butt. He jumped. Then he smiled at her as they walked in.
She needed him to get off the pills and quit spending time with Popson, eat better, sleep better, and become the man she saw inside him.
We can heal each other.
After passing through the next lock, they emerged into Module A. They saw no one. Vonnie stopped to read a display. It showed ten camera views of the other modules. Inside, the camp was a ghost town. According to the NASA/ESA transponder lists, every suit in C Wing had been checked out and most of the suits in B Wing as well. The American engineers, the FNEE soldiers, Ash and Tony were outside. Some had gone into the ice. The rest were toiling on the Lewis.
She was frustrated with Ben, but more prominent was her fear that they'd never see each other again. She could handle the sunfish. It was the Great Ocean that frightened her. Sooner or later, they needed to say goodbye.
She stopped him before they reached data/comm. She pulled him into a storage closet and closed the door. There was very little room, only a narrow slot between stacks of supplies.
"What are we--? Oh." Ben shut up when she unzipped her jumpsuit to her waist.
He fumbled with his two coffees. She laughed at him. He set his drinks on the floor and growled, pretending to bite her navel and her thighs.
"Come here," she said.
They kissed. Slowly, they undressed. They stroked each other as she whispered naughty things in his ear. Soon he was throbbing in her hand and she involuntarily rocked her hips as he toyed with her, rubbing and circling.
They made love standing up with her bent over a case of liquid soap, her belly on the case's flat top. He took her from behind as he rubbed her clitoris, one fingertip inside her folds, his groin pressed against the back of her thighs. He pinned her between his hand and his erection. At first he was gentle. At last he was rough. Her knees wobbled when she came the second time.
Afterward, they cleaned up with the napkins she'd pocketed in the mess hall.
"You planned this," he said.
"You would have planned it if you weren't an idiot. Stop acting like you're trying to kill yourself. You can't just run on phets."
 "I love you," he said.
When they stepped into the corridor, Donald Gehb -- one of the genesmiths -- was walking past. Gehb turned at the sound of their footsteps. Ben held his two coffees. Puzzled, Gehb looked at the drinks. He almost said something. Then he spun on his heels and left.
Vonnie elbowed Ben. He prodded her, too. It was a good moment, erotic and carefree. They nuzzled again.
They went to data/comm. They activated two stations, then connected with NASA's doppelgängers. Five were on the ice. Five were in the catacombs. Five was a human number, of course, but the gaffe was irrelevant for their tests.
Patiently, they led both groups through their repertoire of songs and body shapes. Twenty minutes later, Vonnie said, "That was an unqualified success. You do nice work."
He bowed. "I have my fans."
NASA's doppelgängers had mastered the ESA's library of movements and sonar calls, which made them more authentic. Was that enough to convince Berlin?
Vonnie called Peter, expecting to bicker with him.
When he answered his display, she saw the empty mess hall behind him. "Von," he said.
"The 'gängers are set. I want four of them as savage males with me, Ash, Claudia and Mississippi. I can't take the gun platform. The matriarchs need to believe we're not too aggressive. They've lost so much territory because of us. I'm afraid they might disappear into the ice. If we want their help, we need to show balance."
"I'll get back to you," Peter said. He signed off. She would have preferred to help him explain her strategy to Jan and Earth.
She said, "Ben, can you prep a few things for me?"
"Get your own gear."
"I'm not authorized to check organics out of the lab. I want four packets of human urine. Can you rig 'em so they smell like they're from pregnant women?"
"Gross. No. These people already think I'm nuts."
"So do I." She kissed him. "If anyone sees us, I'll say it was my idea, but I can't do it myself."
They left data/comm.
In the corridor, Ben said, "Why do you want to smell like you're carrying a baby? The sunfish don't have any experience with pregnant women."
"They know our physiology. They've tasted my blood and others. I want my team to smell like we're more invested than ever, like we're putting down roots. We can't apologize for the fighting but we can bond with the matriarchs."
"With a lie?"
"Children have been born on Mars. The Americans are marrying each other here. In five years, we could have a real colony on Europa."
"We should get married, too."
Vonnie rolled her eyes. What a proposal, she thought, but she poked his gut. "Maybe."
In the bio lab, Dawson stood at a station beside the lockers where native DNA was kept. He was focused on enlarged holo scans of two bugs and he didn't turn when they entered. The subtext was clear. His studies were paramount. Nevertheless, he acknowledged Vonnie with a dry, "Good morning, Von."
Ben had a jovial comeback. "How did you know it was her? Don't pretend you didn't peek."
"She has a certain walk."
"I'll bet she does." Ben leered at her.
She shooed him away. "What are you working on?" she asked.
"Common ancestry," Dawson said. He didn't explain or say anything more as she stood nearby, obscuring Ben.
Ben went to the medical banks where ESA and FNEE genetic samples had been added to NASA's collection of hair, marrow, blood and urine samples. They'd recreated their individual baselines a few days after the battle. Regardless of everything else, Jupiter's electromagnetic field continued to bombard them with radiation and there were low-level toxins in any hab module -- aluminum, phthalates, bacteria, mold.
"I'm told you're returning to the ice," Dawson said.
"That's right."
Behind her, Ben's thumbprint unlocked the ESA banks with an audible click. He opened two drawers, then a third, rummaging noisily.
"I assume you're also in favor of this ludicrous submarine expedition," Dawson said.
"Ludicrous isn't how I'd describe it."
"What is your young man doing over there?"
Ben held an armful of vials. From a public drawer, he took tabs of hCG and estriol -- human chorionic gonadotropia and a form of estrogen -- two hormones in pregnant women.
Like the ESA and the FNEE, NASA had contemplated the possibility that a few stray ships might find themselves exiled in the solar system after a full-scale nuclear or biologic war on Earth. So their spacecraft were stocked with ova, sperm and fertility kits like a sunfish library.
 Ben produced four sterile casings and added them to his load. Then he went to a separate workstation, where he snapped vials and casings into a centrifuge.
"Is he assisting our physicians?" Dawson asked.
"You wouldn't care. It's for the sunfish."
"On the contrary, I'm growing more charitable toward our little friends. Allow me to make a wager. Like us, the PSSC are wasting their time with probes and submarines. Our efforts would be better spent on the tribes."
Vonnie frowned.
"A higher civilization is a dream," Dawson said. "That broadcast was a fluke, some sort of ricochet or vibration. A spy sat on the other side of Europa might have sent it through the ocean."
"The AIs say you're wrong."
Dawson waved prissily. "Nothing is down there. How can you believe an aquatic species would discover fire, much less metallurgy?"
Vonnie had grilled Harmeet on the subject while she rehabbed. She said, "Hammering copper into tools is simple. They probably began with cutting weapons like we did."
"Without fire..."
"Fire was easy, Dawson. They've always dealt with magma, and there are caverns inside the fin mountains. Some of those caverns filled with gases. Maybe the same bacterial mats that produce oxygen in the catacombs are down there, too. Maybe they transplanted those mats after exploring different environments in the ice. They might have dried plants inside those caverns. They made fires, then forges. Later, they might have burned oil or coal instead of plants."
"Such a chain of 'mights' and 'maybes'."
"The sunfish have been here for a long time. One 'maybe' every century piles up fast -- one lucky break, one new idea. They learned to smelt bronze, then iron." She turned to see if Ben had finished.
He'd removed three of his four containers from the centrifuge. He was eating more amphetamines.
"Your problem is you're so small despite being incredibly smart," she told Dawson, letting her anger slip. It was misdirected. She should have scolded Ben.
"Your problem is you're so grandiose, and your young man's problems are legion," Dawson said. "Those pills may kill him yet."
"Screw you."
"Again with such class." A wan smile creased his bony face. "Go, my dear. Save the universe."
"We saved you when you needed us." Boiling, Vonnie exited the bio lab. Ben trailed after her with four plastic bottles. He opened his mouth, then shut it when he saw her expression.
They strode into the mess hall. 
Peter was no longer at his table. Gehb and Popson were scrolling through a display.
Vonnie sat at a different table. Ben plunked his bottles down beside her. Fortunately, the bottles were opaque, so nobody saw the pee. Ben said, "Lemme talk to Andrea." He walked over to Popson. For more pills?
Vonnie removed her display from her thigh pocket. She called Mississippi, who looked like she was preparing for a nap in the women's barracks. Mississippi was in her bunk with the covers pulled to her waist, although she had two displays on her lap.
Mississippi let a training sim play in the background as Vonnie explained why she wanted her. Mississippi rolled her gum in her cheek. Finally, she said, "You gotta ask my boss. If Jan says yeah, I'll go."
"Roger that." Vonnie said. Next she called Ash, who was overseeing five mecha. They were digging near Submodule 07.
Once again Vonnie explained what she wanted. Ash's attention drifted between her machines and Vonnie's words -- and then Ash shook her head. "I'm not going down there. I told you I wouldn't."
Vonnie said, "I need four women."
"Send four doppelgängers. Tell the matriarchs to come to us. Promise them food."
"That's what we've always done. Why should they believe me now? We need to ask them -- not tell them -- if they'll help us. Too many sunfish have died. We invited them into our clan, we swore we'd give them everything and it's been a disaster."
 Vonnie disconnected their link.
Ash had said no. Claudia wouldn't venture into the ice without her men. Mississippi had deferred to Jan. Vonnie needed a new plan.
 At the next table, Ben was chatting with Popson, who cast a sullen glance at Vonnie. Popson's face was a collage of tension and blame. She was attracted to Ben, and why not? He was animated and brilliant.
Vonnie felt the same discord when Jan answered her call. She needed Jan as a friend, not an opponent, but she hadn't resolved her feelings for Peter.
Jan stood on the ice by the Lewis. The engineers' voices were a hubbub on Jan's radio, and Jan's color was high. "Vonnie! Hey! These meatheads are done with the hull. Now we're gonna need more brains than muscle. If you're finished with the 'gängers, suit up and join us. That'll raise our collective IQ."
Vonnie resisted Jan's charm. "I thought you were behind schedule," she said.
"Ain't. Join us."
"Wasn't there a setback with the tiles?"
"Nah. My team is the best."
They'd planned to cover the Lewis with anechoic tiles designed to absorb sonar much like spacecraft with stealth technology absorbed radar, minimizing their visibility to enemy sensors, until Mississippi expressed concern about attaching the tiles to the hull. The Lewis would experience impacts and abrasions as it descended through the ice. Glue wasn't strong enough. Bolts would create imperfections in the tiles.
Jan said, "We brewed up a liquid plastic full of nanomesh, then sprayed it on as one smooth skin. Flexible. Tough. Self-repairing. Like you."
How can I not get along with somebody who talks like that? Vonnie thought. She allowed herself to nod, acknowledging the compliment, although her voice was solemn. "Your scar. How did you get it?"
Jan didn't ask why. She appreciated boldness. In her scout suit, her helmet prevented her from touching her face, so she wriggled her cheek to emphasize the round mark below her eye. "Ten years ago, I was on a mission to repair an LEO sat," she said, spelling out the acronym -- el ee oh -- low Earth orbit. "We had an electrical fire. It wasn't my fault and I didn't save the day, either. I was asleep when we went tits up and then I was grabbing my suit while our crew put out the fire. I got a drop of molten copper on my cheek. NASA wanted to fix the scar. I kept it to remind me. Shit happens. Life is short. Drive yourself hard because what we remember most is victory."
That was eloquent, Vonnie thought. She said, "Will you come with me to find the matriarchs?"
"I heard you wanted Mississippi."
"They respond to leadership. They know I'm not in charge, and they have trouble with the concept that Peter is my boss.              "Washington might not let me go. They consider this a high-risk mission."
"High risk, high reward. If the matriarchs show us an open chimney, we could reach the ocean in a day. The PSSC have been digging for weeks. How good would it feel to beat them?"
Jan grinned crookedly. "Yeah."
Three hours later, after Peter reluctantly approved the new plan and timing their approach with the sleep-wake cycle of the clan, Vonnie and Jan stepped into the ice. They did not bring doppelgängers. They did not bring the FNEE gun platform. Jan wore a NASA gorilla. Vonnie wore an ESA scout suit, although they'd stripped their armor of weapons -- no lasers, no M7s, not even spotlights.
Vonnie brought her sword. Jan carried a pike. They'd spritzed the "pregnant" urine on their suits.
It must have helped. The first stage of their mission went as easily as a children's game of connect the dots. They walked until they met two scouts. The scouts led them to a foursome, who led them to a group of twenty-two males and lesser females, who led them to a mob of one hundred and eight sunfish.
Many sunfish were sick.
The males were discolored, their skins blotted with fungal infections or hemorrhagic bruising. Overall, the females tended to seem healthier with fewer skin infections and none of the alarming internal bleeds -- but to Vonnie's experienced eye, several females appeared lethargic.
All of them bore the signs of sunfish-versus-sunfish combat such as lacerations, abrasions and blunt force trauma caused by beaks and clubs.
Jan raised her eyebrows at Vonnie, but she didn't comment on the diseased, battered state of the sunfish. Neither did Vonnie. They both knew what was happening. Starvation. Fighting. Cannibalism.
Descending into the broken catacombs was like walking into the apocalypse. To Vonnie, it was a familiar apocalypse. She wished she could save every living thing in the ice. How? Realistically, there was no way to create a new home for the sunfish and whoever else was down there.
Where would they put hundreds of thousands of sunfish, eels, ferrets, bugs and other lifeforms? At best, Earth's crews could provide support and education while finding safer locations for the tribes.
This is their home. We need to make the best of it. But if we brought them to Ganymede or Callisto...?
One of the sunfish in the third group was Tom. He leaped to Vonnie's side and they said hello, bumping each other. He coiled an arm around her ankle as she knelt.
She smiled. Then she bit her lip. Tom was ailing, too. Beneath the skin, the stump of his amputated arm was streaked with dark veins. One patch was far worse than the bruising on the other males. It looked like gangrene -- decomposition caused by insufficient blood supply -- but as Ben had pointed out, the sunfish were marvelously efficient in their respiratory and circulatory systems.
Due in part to their viscous, concentrated hemoglobin, their species did not develop blood pressure or heart disorders. Also, of course, they rarely lived long enough for age to wear them down.
Tom was maimed, so his stump might have been necrotic, but more likely he was suffering from the same illness as the other males. Vonnie thought the sunfish were suffering from a disease like yellow fever. It wasn't as virulent as hanta or ebola, but when they didn't get enough rest or starved, their weakest members erupted into plague.
That was why the males were sick. They'd infected themselves by eating their dead. Their females were given the best food, got the most sleep and avoided labor. They had stronger immune systems. And if most of the males died, the surviving few could sow their sperm on as many eggs as required to rebuild the tribe.
For the sunfish, this had been a common solution too many times in their past. It was why they were essentially clones of each other. It also explained why they were so susceptible to disease. Genetic uniformity was an open door for any virus that took hold.
Vonnie tried not to mourn for them. Feeling glum wouldn't help Tom. It wouldn't help Jan.
As they marched, Vonnie concealed her emotions by jostling heartily with the males -- and Jan followed her example. Jan was cheery and loud as the sunfish frolicked like German kinder on a hike. Despite their wounds and their illness, the sunfish were exuberant. They screeched and howled. They had waited many days to reunite with human beings. Now they'd been rewarded by the appearance of two healthy women.
Their journey brought them 1.8 kilometers below the surface and 7.1 kilometers from camp.
In a splintered, angular gap between immense blocks of ice, Vonnie introduced Jan to Brigit, Natalie, Michelle and Angelica. --This is my matriarch, Vonnie cried.
Above them, one hundred and thirty-six males and lesser females caterwauled in the blackness. They scuffled and moaned, writhing on the ice.
Jan stayed close to Vonnie. Otherwise she seemed unaffected by claustrophobia or xenophobia, and the sunfish sensed that Vonnie was impressed by Jan's courage.
The matriarchs buzzed among themselves. They didn't ask why the two women had come. They didn't ask for food or tools.
They pelted them with other questions.
--Healing? Healing? Michelle shrieked.
--Can you smell our sickness? Brigit screeched. --Young Matriarch said she could cure us.
Vonnie and Jan exchanged another glance, then shifted uncomfortably. Before the battle, Vonnie had seen only a limited effort by Harmeet to solve the many health issues among the sunfish. The astronauts had made promises with little follow-through... and after the fighting, none of their genesmiths or biologists had spent time developing new meds. There had been too many emergencies.
--We do not have medicine yet, Vonnie cried. --Like you, we lost many males and females. Wise Scout is dead. We lost our homes. We've been in chaos.
Brigit wriggled in a slow, accepting movement that was the equivalent of a nod. --We hear you. We know you. We've counted your new structures and your warriors, she screeched. --We've listened to you repair your colony.
--We welcome you! We'll provide food and shelter! Vonnie cried, but, even more than she'd anticipated, the matriarchs were disinterested in her well-worn pledges of food and warmth.
--We cannot live with you where the ice joins your metal homes! Angelica screeched. --We are more than a Top Clan now. We are more than a Mid Clan. We are both. We are strong.
--You are starving.
--We are strong! We will discover new populations of eels and bugs! We'll rebuild our farms! We rule this territory where your enemies cannot ambush us with their machines!
--Our home is safe again, Vonnie cried, but she didn't believe it and they heard the half-truth in her voice.
--You will be safer if you live here with us! Angelica screeched. --Bring your food! Bring your tools and your homes! We are Ghost Clan Thirty!
Vonnie shook her head. Earth would never relocate their crews from the surface into the deep ice. Even if that order was given, most of the astronauts would protest... and there were more uncertainties between the women and the sunfish.
Michelle scraped four arms over Jan's legs. --Who is she? Who is she? Michelle shrieked.
--She is my matriarch, Vonnie cried.
--No. Yes. Who is she?
--A matriarch.
--No, Michelle insisted, tightening her grip. Muscles rippled beneath the old scars on Michelle's back as Jan lifted her pike. Was she going to jab Michelle with it?
"Jan, don't," Vonnie whispered.
"I think I will," Jan said. She lowered the sharp tip of her pike into Michelle's side, prodding her.
Michelle screeched and a hundred voices screamed with her. Overhead, the males howled and lashed, crawling on the ice. They clamored like an avalanche waiting to fall.
Vonnie stopped herself from looking up. One glance might provoke them, although it took every ounce of will to keep her attention on Jan and Michelle.
Jan was smart enough not to draw blood even as Michelle snapped at her thigh. Michelle's beak clacked on Jan's armor as Jan scraped the tip of the pike down her own leg, forcing it between them. She levered Michelle off, then twisted as Michelle clung to her with six arms.
--Submit, Brigit told Michelle. --Submit. The [unnamed] human is a warrior and Young Matriarch's self-possession runs deeper now. She is more stable than you.
--No! No! Michelle screeched.
--Submit.
Adding a physical component to Brigit's demands, Natalie brushed two arms on Michelle's topside.
Michelle yielded. Michelle allowed Jan to drive her backwards. At the same time, Michelle brought her armtip to her beak, nipping and scenting at her pedicellaria. She rubbed two more of her arms together, then offered one each to Brigit and Natalie.
The matriarchs jerked in astonishment.
Angelica grabbed Vonnie's hip and clawed at her, too, tasting her scout suit. --Both of you carry fertilized eggs inside your metal shells? Angelica screeched.
--Eggs, yes. We aren't pregnant yet, Vonnie cried. --Our kind bears children when we're ready, and we plan to construct a larger, permanent colony on this world. We breed less often than sunfish, although females of our age are fertile and sexually active.
Too late, she realized what she'd said. You just made an ass out of yourself on datastreams that'll be seen everywhere on Earth, she thought, but Jan didn't refute what she'd said.
Jan spoke in her laconic style. "They're not exactly shy, are they?" In a quieter tone, she offered her glove to Vonnie and asked, "Are you?"
"I try not to be." Vonnie took her hand. She didn't care who was listening in camp or who criticized her in Berlin. She'd moved beyond who was sleeping with who.
She'd met her match in Jan -- their respect for each other and the unspoken pact that had grown between them as they descended into the catacombs formed a vibrant and authentic tapestry to the sunfish.
--You are both procreating with Mature Male? Brigit screeched, meaning Peter. What had she heard about them?
Vonnie didn't know what to say.
Jan muffled a noise like a laugh. --He is mine, although our species will share mates as you share your strongest males! Jan cried. --Humans and sunfish are no different in wanting health and strength! We belong together!
--We hear! We listen! Michelle shrieked.
--We are Ghost Clan Thirty! Jan cried. --We will take the ice! New territory! Old territory! We will expand!  
--Where? Where?
 --We seek an open chimney!
We'll pry into it and claim the ocean shores. You will feast! You will breed! We will guard its riches!
The matriarchs screamed. They were rapturous, and the males sang of belonging. They sang of home.
Their shrieks were the backbeat to the matriarchs' rhythm as Brigit and Angelica composed their name for Jan. Calling to each other, the matriarchs quantified the details of Jan's body language and the cadence of her voice. They judged her psyche. They called her Low Matriarch, conferring their esteem.
Jan lifted her pike, then drove it into the ice, a pantomime of violence and desire. --Show us a portal to the far deep water! We will smash any resistance!
--Yes! Yes! Angelica screeched.
--You can lead us to a chimney?
--Yes! Now! Yes! It is near! 
Vonnie's triumph swept through her like a brush fire. "We did it," she said, turning to Jan.
They grinned at each other and Jan punched her shoulder, celebrating their success and their new friendship. They had their promise of an open chimney. The next step would be to coordinate a recon mission with mecha and sunfish scouts, then prepare the Lewis.
Maybe they could outrace the PSSC after all.




9.
Vonnie and Jan slogged up through the catacombs. Vonnie's side ached, but she was content.
Most of the sunfish had stayed deep in the ice. Eight scouts, including Tom, accompanied Vonnie and Jan on their ascent.
Near the surface, they were met by two doppelgängers. Tom called for Vonnie's assurances. --Young Matriarch relies on metal scouts? he screeched.
--They will obey you, she cried. --Their muscle is your muscle. Their ears are your ears.
--Tom leads them?
--Yes. Yes.
He curled his seven arms into a shape meant for catching bugs, the shape in which sunfish swept living food to their beaks. It conveyed greed and domination. It might have been his equivalent of joy.
--I am your matriarch! he screeched at the 'gängers, demonstrating more imagination than she'd thought possible.
Tom couldn't relate to her like a man or a woman. He was limited in his worldview, but he was learning and she felt a unique kinship with him. Tom was her buddy.
She petted his topside. He slapped her leg. They crooned to each other, envisioning success.
Then he scurried away with his scouts and the two doppelgängers. They went west, destined for the chimney. Vonnie and Jan climbed toward camp. She watched the doppelgängers on her display, guessing how far they'd travel.
On the surface, many people were asleep. Before everyone settled down, her radio had crackled with questions and praise that fueled her as she trudged up through the catacombs. Now she and Jan completed their journey in silence. Vonnie had her own questions for Jan, but she saved her breath.
They reached the boundary layer between the solid ice and the pitiless vacuum above Europa.
NASA's engineers had seated a new lock below Submodule 07. Vonnie and Jan entered the steel shaft, then an airless pit. They ascended fifteen steel rungs and stepped out among NASA's hab modules and the whale-like girth of the Lewis, which stretched thirty meters from nose to propellers.
Mississippi was the only person on the ice. DeBrun stood watch in data/comm, where he'd assumed command during Jan's absence. Popson had joined him to monitor the doppelgängers. Nearly everyone else was in bed. Purity Cook and William Gould were inside the Lewis, and Mississippi had volunteered to work a double shift adapting five of their mecha for interior operations.
They wanted GPs inside the sub for maintenance and potential emergencies. That meant shortening the GPs' spines and legs, then repositioning their sensor packs so the mecha could fit through the corridors and hatches.
Using a welding laser, Mississippi had dismembered three of the five GPs that had been designated for internal support. Now she walked among their scattered parts like Doctor Frankenstein. To Vonnie's eye, Mississippi had made a larger mess than necessary, but she seemed pleased with her work. "Hey, boss," Mississippi said.
"Looks good," Jan replied.
Despite her exhaustion, Vonnie would have preferred to stay outside. Waiting in the ready room were Peter, Ben, Harmeet, Meiko and Jewel. Meiko and Jewel had said they wanted to congratulate Jan. Vonnie thought otherwise.
Jan must have shared her suspicion. At the airlock, Jan switched off her communications and motioned for Vonnie to do the same. Vonnie shut off her radio. They put their helmets together and Jan said, "Thank you for taking me. I liked it. The sunfish are so strange."
"You were fantastic."
"I apologize for Jewel and Meiko. Those girls need to get laid. You wouldn't believe the trash they watch on the net. I'll bet fifty bucks they're praying for a big scene if Pete hugs me in front of you."
"Pete," Vonnie said. The abbreviation amused her.
"It's all right if I hug him, isn't it? You and I have been around the turnip truck once or twice."
Vonnie just laughed. "Huh?"
"We're adults. Pete said you two came close but you never really had anything -- and you're with Ben. What I'm saying is you and I should get along. If we can be friends in the ice, we can be friends up here."
Vonnie was relieved to feel like they were going to act so damned mature. Visiting the matriarchs had bolstered her realization that her personal issues were really very small. "If you and Peter are happy, I'm happy for you," she said.
"Excellent." Jan opened the lock. They went inside. It cycled. Then they moved into the ready room, where Meiko wanted to help them remove their suits even when Jan said, "Enough. I got it."
Meiko eyed Vonnie and Jan as if comparing their bodies. "I can't believe you went down there with hundreds of sunfish," she said. "You were gone for hours. We thought-- Oh God, you're bruised! So is she! Look at her hip! And your arm! What did they do to you?"
"Are you hurt?" Harmeet asked calmly.
"I'm a medic. Let me see her," Meiko said.
"For Christ's sake, I'm fine." Jan put on her jumpsuit and zipped it. Then she angled through the small crowd to Peter. She set her hands on his shoulders and kissed him.
Ben glanced at Vonnie. Meiko was watching. Jewel studied them, too, although she tried to disguise it by rubbing her ear. The more Vonnie felt attuned to nonverbal cues, the more parallels she saw between humans and sunfish. Both species were communal. Group feedback directed every individual. Homo sapiens were merely less aware of their own impulses.
Vonnie made a point of ignoring Peter and Jan. She kissed Ben. From the corner of her eye, she saw Meiko's expression rotate from disappointment to a softer emotion. The young woman had wanted them to fight until she felt a new, vicarious gratification. Meiko needed someone of her own.
Vonnie needed to return to the ice. Keeping an arm around Ben's waist, she caught Jan's attention and said, "Let's compose our report for Earth." 
"Pete's altercasting our raw files now. Grab some food. Shower. We can meet tomorrow morning."
"I'd like to get organized."
"Washington and Berlin will want to review your sims," Peter said, and Jan added, "I'm wiped out. I gotta clear my head. Let's meet tomorrow."
"All right." Vonnie smiled. Tentatively, Peter smiled back. We're going to be friends, she thought, but Ben looked unhappy until Harmeet said, "Jan? Von? We saved you some dinner in the mess hall. Ben, keep your hands off their dessert."
"If Peter gets more cake, so do I," Ben said.
"You can have mine," Peter told him. The conversation was trite, but it wasn't about food. Their words were an armistice between Vonnie, Ben, Peter and Jan.
They walked to the mess hall, where they ate as a foursome while Harmeet fetched drinks and napkins. To Vonnie, the experience was as close to a home-served meal as she'd had in years. Ben was civil, a minor miracle. Peter talked about his favorite fussball team, Bayern München. Jan told them about the current season of the NFL Dallas Cowboys. Vonnie laughed in the right places and asked about the Super Bowl, which she'd watched for a few years on the net.
The couples parted and went to bed.
Alone in her bunk, Vonnie bolted upright from a nightmare, one hand on her chest as if to hold her pounding heart. I'm scared, she thought. We act like everything's okay but I'm scared. I'm so scared.
She tried to get back to sleep. She stared at the ceiling. She thought about Ben.
Breakfast was hectic. Despite having been up late, Vonnie and the others woke with the first shift. The mess hall was full. Except for Mississippi, Cook and Gould, who'd worked through the night, nearly everyone was there. Also absent was DeBrun, who continued to stand watch in data/comm.
That put twenty-two people in the food line, at the tables or bustling in between. Everybody wanted to speak with Vonnie or Jan. They wanted the share the experience of trekking through the ice and they needed to interact with their leaders.
Ben took a seat beside Vonnie after fetching three coffees, hers with a dash of sugar, both of his saturated with cream. Very soon, Ben was in full form -- wired and garrulous -- swigging from his drink as he clapped people on the shoulder and babbled about hot springs and chimneys and tides in the ice.
Vonnie smiled into her coffee, enjoying its blend of bitterness and sugar, which were so like him. At times, his sarcasm was hard to swallow. Sometimes he was protective and sweet.
She didn't want him to join the Lewis. She had too many reasons to venture into the Great Ocean, but Ben would be safer if he stayed behind. Maybe if she asked Jan or Peter if they'd exclude him from the mission...?
It was difficult to think in the noisy crowd.
Vonnie picked at her hashbrowns and eggs as she provided an account of her conversations with the matriarchs to Tony, then Hernandez. They were business-like. So were McGill and Hunt.
Claudia briefly set her hand on Vonnie's wrist. "Are you okay?" Claudia said. She was the fourth person to ask this question, but Vonnie smiled and nodded, glad to resurrect their friendship. She thought it was interesting that Claudia -- like Ash -- now seemed to be pursuing her rather than the other way around. Their gestures were little things. Ash hadn't wanted her to disconnect their call. Claudia made a show of asking if she was okay.
Ribeiro didn't speak to Vonnie, but he greeted Jan in the proper manner of two equals. "Good morning, Commander," he said. "I understand your mission was productive."
"Yes, I think so," Jan agreed.
Only Dawson sat wordlessly with his meal. Vonnie caught him looking at her, but he said nothing.
Then she realized that Ribeiro was furious. He'd repressed it during his formalities. Now his tone was militant. "While you were gone, Commander DeBrun and I remained in close contact with our grid," he told Jan. "The PSSC are reinforcing their control in orbit. Our latest count is fifteen HKs and a new fighter overhead. Very likely, there are others we haven't seen."
"Thank you, Colonel," Jan said. "I know Washington appreciates the time you've put into our defenses. Let's hope for the best."
"I do not rely on hope," Ribeiro said.
"Sometimes patience is our most powerful weapon," Jan said. "We should--"
"I contacted the M4-9," Ribeiro said, meaning the FNEE cruiser. "I asked them to support the Jyväskylä by deploying HKs near Europa." 
"What? When?"
"They refused," Ribeiro said. "Their orders from Brasilia supercede mine, and Brasilia is in lockstep with Washington, but I wanted you to learn of this from me first. All of you. Our situation is precarious. We must correct it."
"God, yes," Troutman said.
"See?" Ribeiro asked. "Your people know I'm right."
"Colonel, we're moving as fast as we can. Troutman, I don't want to hear more out of you," Jan said.
"We must show the PSSC who they are dealing with," Ribeiro said. Then he signaled Claudia. Obediently, she walked after him. Araújo had placed three trays of breakfast on the next table. The FNEE soldiers sat in a row.
Vonnie hoped all three of them would remain in camp. Like Ribeiro, she wanted revenge, but restitution would come from outfoxing the PSSC, not more death.
Killing people wouldn't make her feel better. Would it?
Sensing her distress, Ben clowned with Vonnie's food. He stabbed his fork into her eggs. "Gonna eat that?"
She played along. "Mine. Don't make me stab you."
Then he undermined the progress he'd made by talking past her at someone else. "Good morning!" he said.
Andrea Popson had positioned herself nearby, keeping Ben between herself and Vonnie... but Popson didn't answer Ben. To Jan, Popson said, "We have new orders. There are proxies cued for you in data/comm and I compiled our sims."
"Tom led us to another chimney?" Vonnie asked.
Popson's eyes glinted with spite. "You're not in charge. I'll let our commander decide what to--"
Jan interrupted her. "Say it."
"There might be a chimney," Popson admitted. "The sunfish took our doppelgängers northwest. They're near the original landing site where Bauman, Lam and Vonderach went into the catacombs."
Throughout the mess hall, conversations fell away as everyone turned to listen.
Popson said, "We have coordinates for what appears to be a vertical shaft, but it's cold and it doesn't connect to the surface. All we see from orbit is ice. The Jyväskylä is scanning for us, but PSSC sats are throwing off a lot of interference. Captain Leber lodged a protest. So did Washington. Beijing hasn't responded."
"They know we won't shoot," Peter said. "They may not even care what we're looking for. The jamming is routine. They'll say it's their regular signals crossing with ours, not a hostile act."
"Sons of bitches," Hunt muttered, and Araújo cursed in Portuguese. Troutman's hands whitened on his fork as if he could bend it. These men wanted to fight.
"What are the doppelgängers reporting?" Vonnie asked.
"I told you," Popson said. "There might be a chimney, but it's cold. It's clogged in places. It doesn't reach the surface. The initial report is it goes down a few klicks, but it might not reach the ocean and we can't get the Lewis into it."
Vonnie stood. "Let's see their sims. I can talk to Tom."
Jan rose beside her. "I'll take you to data/comm."
"Wait," Popson said. "The AIs finished their transcripts. They found some weird implications from your run-in with the matriarchs."
"Like what?" Jan asked.
Popson looked at Vonnie. "They don't trust you. They might have sent our mecha to a dead-end."
Vonnie kept her composure, but she thought, you stupid cow. Why are you trying to turn Jan against me? So you won't feel marginalized? Any one of us could do your job standing on our head and you know it.
Jan must have shared Vonnie's feelings. She snubbed Popson by turning her back on her. Then she beckoned for Ben, Peter and Ribeiro. "Ben, you should review the transcripts," she said. "Peter, Von, come with me. Colonel, would you please join us? I need your expertise."
Ribeiro nodded. He stood up.
"Everyone else, get back to your assignments," Jan said. "We're in for another long day."
The five of them left the mess hall.
Vonnie had already plotted her next move. If she could influence the make-up of the submarine's crew, she might affect the entire future between humankind and the Europan civilization.
As they moved through the tube connecting Module D to A, she said, "Colonel, can drones from the FNEE ship bring new war machines to us around the far side of the moon without alerting the PSSC?"
Ribeiro stared at her. Then, as if cautioning them both, he said, "Such actions would be in violation of our cease-fire." 
"Von, that's a bizarre question from you," Peter said.
Jan also glanced at her sharply, but Ben's gaze was more clever. He said, "We won't sneak anything past the Dongfangzhixing. It's easier to build new mecha from scrap."
"What about ammunition?"
"We can forge a little of that, too," Ben said as Peter asked, "Are you trying to start another fight?"
"When we take the Lewis out of camp, the PSSC will respond," Vonnie said. "The worst part is we'll leave too many people behind. Whoever stays, they might be in for a hell of a shootout. Colonel Ribeiro, Lieutenant Araújo and Sergeant Tavares are soldiers. NASA's security personnel can support them, but they'll need firepower. We'd better modify our GPs or construct new mecha."
Her real goal wasn't to flatter Ribeiro, of course. It was to get the right people on the sub. Ben knew what she was doing because he said, "Three soldiers and some cops against the PSSC? No way."
To Ribeiro, the challenge was glorious. "We only need to hold on until the allied fleet arrives," he said. "My people are up to the task."
Jan shook her head. "Let's talk to the proxies before we decide anything. I'm sure Earth has their own ideas."
They entered data/comm. DeBrun stood inside. All of the stations were active and he said, "Sitreps on one, Commander. Proxies on two."
Jan, Peter and Ribeiro opened their situation reports as Ben went to an available station, where he brought up translations and analysis. Peering over Jan's head, Vonnie saw that little had changed while they slept.
The AIs had combined FNEE surveillance with the Jyväskylä's charts of the PSSC assets in space. They also had updates on the Lewis. Its data/comm units were complete. So were the GPs that Mississippi had adapted. They were also done with the weapons and tool pods mounted on the exterior.
Next, Jan and Peter went through several messages from Earth. The tab with the highest priority had Peter's ID.
He opened it. His screen lit up with an image of EUSD Admiral Cornet, a seventy-year-old man with a bent nose and spectacular hair. The image was in dress uniform.
"I am a new proxy of Admiral Joost Cornet," it said. His earlier manifestation had been corrupted by SCPs along with everything else in their databanks. "I've been appointed chairman of the allied mission on Europa."
At his display, Ribeiro grunted, but apparently Ribeiro and Jan had the correct flash codes.
"I confirm your appointment, sir," Ribeiro said.
Jan nodded, although she didn't speak.
Answering her silence, the proxy said, "The Americans approved because I have a history of friction with Berlin. The Brazilians like me because I was involved in the Colombian prisoner exchange in '96 and we treated each other well. We prevented atrocities. Some of the best advice I can share is to insist that your people's conduct be exemplary, which allows your opponents to become friends in time. Otherwise you'll fight the same war again."
It paused as if considering this artful philosophy. Cornet was famous for his "orange" politics, which had led him through four decades of jockeying between the interests of his native Netherlands and the needs of the Union.
It said, "I assume you've included Vonderach and Metzler in this briefing for good reason. Joint communications are authorized for Administrator Koebsch, Colonel Ribeiro and Commanders Palmquist and DeBrun. All personnel will be advised of our directives. Nevertheless, I question why a pilot and a biologist are present."
"Sir, she's friendly with the matriarchs and he's running our translations," Jan said.
"All right. Let me commend you again for integrating your crews. I know we handed out some medals. I also know medals are trinkets. Please accept my personal recognition of your efforts and my faith in your judgment."
Amazing, Vonnie thought. A reasonable man.
Weeks ago, Cornet had taken her side when others called for nuclear attacks against the sunfish. She wondered how he'd convinced three governments to align themselves at his heels. Because of his war record?
After their previous encounter, she'd reviewed Cornet's career. Despite what he'd said about exemplary conduct and avoiding atrocities, he was no pansy.
During the One Day War, his squadrons had vaporized fifteen thousand people not on military bases but among civilian populations across Central America. How would he describe hitting the outskirts of Colón and Managua? As a deterrent to prevent enemy strikes on major cities across Europe, the U.S. and Japan?
He could have blasted the teeming metropolis of Rio de Janeiro. Instead he'd walked a few small impacts in the direction of Brazil's homeland to demonstrate what he could do.               The gambit had worked. PSSC kinetic missiles hit Denver, Miami, Barcelona, Paris and London -- but for the most part, Brazil's weapons stayed in their silos, hammering only the U.S. naval ships off their coast.
When she was a girl, Vonnie's father condemned the West's politicians and military leaders as failures. Now she regarded Cornet's ability to see big and small -- to balance evil and mercy -- as unusually sane. Certainly the astronauts could have been given someone worse to lead them, a blowhard or a numbskull. As an elder, celebrated veteran, Cornet had nothing to prove except continuing his legacy of prudence.
She said, "I'm glad you're here, sir."
"I'm glad you said that," the proxy responded. "I don't believe you'll like some of my decisions, Vonderach, but you'll obey me. We have a hard road to walk."
"No killing."
"There is always killing. When and how people die is something we might control. More sunfish dying is something we'll try to control."
"Sir, we can't tell the tribes--" Vonnie began, but Jan and Ribeiro cut her off.
Jan said, "Von, shut it or I'll have you removed."
Ribeiro said, "What are your orders, sir?"
"We've analyzed your mem files," the proxy said. "There was a disturbing undertone in the matriarchs' communications with each other. Our concern is their scouts might not have led us to a viable chimney."
Ben said, "They're worried we set them up for a double-cross."
"So they're testing us. Again."
"The sunfish know we have ulterior motives. They don't know what we're looking for. We don't know what we're looking for. We told them we'll gain resources and territory if we get to the ocean, but they know we're not an aquatic species. They know we have more food and room up here than we need. They're afraid we're going to leave them or kill them as soon as they show us what we want."
Cornet was pleased by Ben's deft account. "Well put. The other proxies have been listening, and I have the quorum I need to select the roster for the Lewis. Colonel Ribeiro will take command."
No, Vonnie thought.
Cornet said, "Second in command is DeBrun. Pilots, nav and ROM will consist of Hunt, Popson, Troutman and Vonderach, who'll also serve as our liaison with the sunfish. Dawson is our genesmith. Metzler is linguistics and planetary."
"I can't handle both assignments unless I'm assisted by AIs. My specialties are actually biology and planetary," Ben said like he was stalling for time. He had seen the tempest in Vonnie's face.
Ribeiro and Dawson? she thought. Earth must know how they'll affect decision-making on the bridge. They'll turn us into a warship.
"Sir," she said, "Harmeet Johal is a better choice as our genesmith -- or Assaf or Takahashi. We'll be in close quarters for days, maybe weeks. William Dawson is no one's friend, and, forgive me, he's old. If there are problems, we'll need our strongest people."
Cornet let her run out of steam. He said, "There are political considerations I won't explain. This is final. Dawson will join you."
Shit. Dawson represents the money and Ribeiro is their sword. At this point, I don't even care about Popson. She's irritating but she won't be a factor in directing the crew. She's a flea. Ribeiro is a panther.
What if he shoots at the first lifeforms we meet?
"Sir, you've listed eight people," Peter said in his stodgy, sensible way.
"Correct. Life support is designed for ten, but the Lewis can hold eight human beings and four sunfish."
"Admiral, I protest!" Ribeiro said. "Sunfish are a threat to internal security."
"They'll be restricted to hab one. Your crew may feel a little crowded in hab two, but most of you will be on duty at any given time, therefore the others will have ample room for sleeping. We will construct an auxiliary hatch directly from hab one into lock one in order to provide the sunfish with an egress point should an opportunity present itself for them to reconnoiter outside the Lewis. You'll need less than an hour to make this modification, which won't delay our schedule. We still need to clarify matters in space and beneath the ice."
The proxy was thinking at lightspeed, combining proposals and data from other artificial intelligences.
The astronauts struggled to catch up.
"Sir, burdening us with additional requirements may take longer than an hour," Peter said.
"My concern is the safety of the vessel," Ribeiro said.
"We won't accept savage males," the proxy said. "We'll ask the matriarchs for volunteers, then select the individuals with the mildest dispositions."
"Even their females have split brains, sir," Ribeiro said. "They can be lucid and they can be animals."
"Colonel, don't humiliate yourself by fretting like a little girl," the proxy said, blatantly manipulating him. Vonnie hoped she hadn't been as transparent. The proxy said, "You'll control the hatches. You'll have suits and mecha. If you can't confine a few sunfish to their room, I'll award command of the Lewis to someone else."
Vonnie was embarrassed for Ribeiro, but he merely tipped his head to acknowledge the ridicule.
He came from a tougher background than hers. Even the sons of the Gran liderazgo, the Brazilian upper class who were assured of top positions in politics or their military, grew up surrounded by slums, protests and severe water pollution as well as shootings and bombings by rebel terrorists.
For the proxy to belittle him was nothing.
"Yes, sir," Ribeiro said. "I can control the sunfish, sir. They won't be a distraction."
"Good." The proxy was more systematic now, slowing itself to human speeds. "We have several objectives. First we need to confirm that we have the full allegiance of the matriarchs. If possible, we want them to lead to us a different chimney in better condition. Ideally, four of them will join the Lewis. We need them to feel invested in this mission.
They may be useful if you encounter Low Clans or new races. We also want the sunfish to defend our camp. In the long term, we need them to secure the peace. Our endgame is for deuterium production and ice mining to resume. We may build military outposts. We want to reestablish Ghost Clan Thirty, then expand our coalition to other tribes."
That was a mouthful, Vonnie thought, but once again the proxy's speech had its desired result.
"Yes, sir," Jan said.
"Yes, sir," Peter said.
"Palmquist, Vonderach, you'll approach the matriarchs. Administrator Koebsch, oversee our modifications to the Lewis. DeBrun, ascertain that all laboratory equipment and supplies are onboard. I also want a ROM team with Metzler to send our doppelgängers into the chimney. We need intel. Colonel Ribeiro, weapons, then communications with the PSSC."
"Communications, sir?" Ribeiro asked.
"Before we take the Lewis out of camp, you and I will contact their officers aboard the Dongfangzhixing.
This will occur soon. I expect everyone to be fully prepared in two hours."
Jan said, "Sir, we may need more time."
"You don't have it. Odds are the sunfish led us to the best remaining chimney in their territory. If they can't show us another access point, Captain Leber has done a fine job of retrofitting several missiles. The Jyväskylä is now equipped with ice busters. We'll pound through the surface, then saw and melt a path for the Lewis, but we have to catch the PSSC napping and their orbital coverage is thickening by the minute."
Peter said, "Sir, if the Jyväskylä launches heavy missiles past their fighter and HKs..."
The proxy nodded. "They may try to stop us."




10.
Vonnie and Jan suited up. As they walked through decon and the air lock on the surface, Ben sent two doppelgängers to join them in the catacombs.
At the same time, he used their other doppelgängers -- the two that had accompanied Tom -- to relay Vonnie's commands to Tom's group at the chimney. Get away. Far away. Very soon, we may smash open the ice.
Tom's scouts raced toward camp, leaving the two 'gängers at the sunken chimney. One stayed near the surface, prowling the area, gauging its solid masses and its fissures. The other went into the shaft. It plummeted down through the chimney's open spaces and squirmed through a congested place where the chimney was blocked.
Vonnie's nerves jangled in her stomach, her fingers, her feet. She moved too fast, sprinting through the catacombs. She tripped over a bump that she should have seen and banged her helmet against the ice.
The flashback that rose inside her was tainted with darkness and pain. She ran with her eyes shut, chasing the sound of her own boot steps--
"Easy." Jan caught her arm. "Hey. Easy. Why don't you let me go in front? Stay on my tail."
"We don't have much time."
"Bullshit. The proxies can throw as many orders at us as they want. Pete and I are in charge. We'll go on my mark, not a deadline set by a recording of a man who isn't even here."
Vonnie shook her head. She tried to move away, but Jan increased her grip.
"Slow down, Vonnie. I mean it."
Jan took the lead and purposefully lagged behind their doppelgängers. Twice, Vonnie pushed at Jan's back, trying to hurry her. Jan paid no attention.
Vonnie fidgeted. She worried. She kept one eye on her datastreams as they hiked.
Leaping and falling, the doppelgänger in the chimney had gone four kilometers below the surface. So far down, the chimney was a warm, dripping echo chamber. Streams formed on its sides. Ben, Meiko and Mississippi were directing the incursion. He predicted that within three more klicks, the chimney would fill with water and slush.
"Hold up," Ben said as Mississippi added, "I see it."
The 'gänger paused on the lip of a slumping crack. Stuck in the wall above it were nine fragments of basaltic lava. Their sims identified a pattern carved into eight of the nine pieces, which had originally been a single rock.
They'd found a faded hieroglyphic.
Peering beyond the chimney with radar and neutrino pulse, their doppelgänger identified the ruins of rock walls and dams strewn throughout a diagonal, standing wave in the ice where tunnels had lifted and flooded.
The doppelgänger recorded hollow pockets in the ice and drifts of frozen bugs. It found the living clots of bacterial mats alongside a stream of liquid water.
It also found the corpse of what appeared to be an oblong, six-armed creature with two round protuberances where sunfish had two more arms. The six arms had short claws. The other two were blunt, round, calloused nubs.
"Holy crap!" Ben said happily as Harmeet joined the group feed. "Can we retrieve it?" she asked.
"I don't see how," Mississippi said. "The ice in there is wedged in sideways. Check our radar. That whole section's packed too tight. It's ready to slide."
"This is a new species," Harmeet said, and Vonnie added, "We can't leave it!"
"Sorry, Von," Mississippi said. "If we start digging, we could spill fifty tons of ice into the chimney. A hundred. We gotta leave that critter alone."
"She's right." Ben's voice was reluctant now. "The chimney's too warm. The whole region could let go."
"I want tissue samples," Meiko said.
"It's in too deep," Ben said. "One doppelgänger can't handle the job. We'd need a group of mecha."
"Listen to me," Jan said. "We'll have to go back for it later. I want you to scan it, then keep moving. Remember the mission."
"Roger that," Ben said.
Vonnie shared his disappointment and she wanted to console Harmeet, but she kept quiet as Mississippi led the 'gänger through a full spectrum of X-rays, radar and pulse.
The distended corpse had fur and a long, recessed nose with two vertical slits for nostrils. It was albino, although its claws and its short fur were tinged red. The fur covered everything except its nose, its claws, and its two weird, round, nubby arms. Of course it had no eyes.
Most likely it was from the same evolutionary branch as the ferrets. Had its species been completely wiped out, their existence lost in the churning ice, or were there living populations somewhere else in the frozen sky?
What if it was a member of the Low Clans?
Probably not, she decided. It didn't look like something that the Top and Mid Clans would revere. It looked clumsy. It had a fatty hump where it stored calories and yet its body, when intact, would have massed less than a Top Clan male.
"I wish O'Neal could see this," Harmeet said. "Imagine what he would think."
Vonnie might have been upset if anyone else had cited his absence. Harmeet's tone was melancholy yet positive, recalling their friend's best qualities: his innocence and his sense of wonder. Far beneath the ice, Vonnie smiled in agreement. O'Neal would have been ecstatic.
"Let's name it after him," Harmeet said. "Peter? Can we name it after him?"
"What is it?" Peter asked.
"The real question is why haven't we found more of them," Meiko said. "We need to determine how long it's been dead. How old is the ice? Was this creature pushed up by a geyser or did it live in the area?"
"I don't want to call it an O'Neal," Ben said. "We could use his name in its classification, but day-to-day I suggest we call it a beaver. Look at it. Those are rodent-like incisors in front. They're made to cut and grind at the ice, not to attack. It's not a predator."
"Can you focus on its stomach?" Harmeet asked. "What did it eat?"
"It looks like it had two small stomachs," Meiko said. "It must have digested its food over and over again. That's how it gleaned enough spare energy for that fatty hump."
"She's right," Ben said. "The first stomach is packed with fungi, which it was eating when it died. The second stomach contains a few segments of vertebrae from an eel. Who knows how long it needed to dissolve bone, but it did. Except for those incisors, the rest of its teeth are an omnivore's. That suggests it's adaptive to multiple environments. It probably grazed on fungi and bacterial mats, and it ate carrion when it could."
"I concur," Meiko said.
"Those stubby flippers where a sunfish would have another pair of arms are made to shovel at the ice. Neutrino pulse says the flippers consist of brute muscle and cartilage. The skin on them is desensitized. All I see is scar tissue. Those flippers aren't tool-using appendages. Also, its brain is too small. This thing is a burrower like the ferrets. It's an animal."

Vonnie would have given anything to listen to O'Neal tell Ben why he was wrong. Her smiled widened at the thought. The two of them could have had a colossal debate.             
In the chimney, Mississippi tagged the beaver's location. Then she sent their 'gänger hurrying downward again.
Minutes later in the catacombs beneath Zone Two, four savage males found Jan and Vonnie, then eight scouts. They'd traveled less than three klicks from camp when they met sixteen matriarchs and twenty-four more males.
Some of them appeared very sick now. Others might have been improving.
Among the healthy sunfish were Brigit and Michelle. They submitted to Jan, greeting her in the fashion of lesser females. Vonnie knelt, too, expecting this conversation to go well... but Jan shrieked, needlessly demonstrating her willingness to clash with Michelle again.
In confusion, Michelle coiled her arms. --Attack? Attack? she screeched.
"Jan, stop," Vonnie said.
Too late. The thirty-six males included older, mature   scouts named Wolfi and Dieter, but their most fundamental response was to defend their matriarchs. They screamed.
The savage males leapt. Vonnie leapt, too, covering Jan's side. She swatted three of the savage males away. Jan hit the fourth one.
--Wait! Listen! Vonnie cried, but Jan waded into the sunfish like a flame among dry wood.
--We need your aggression! Jan shrieked, embracing her persona of Low Matriarch. She was a daredevil at heart. She stamped and roared, swinging her pike as the males clacked and screeched with her. --Our enemies may strike above the ice! They may invade our catacombs!
--Danger! Attack! the males screeched.
--We need your arms and beaks! Defend our ice! Jan cried as Vonnie knelt again with her arms out like a sunfish.
In body and in tone, Vonnie tried to settle them all, including Jan. --We want most of you to stay here and protect Low Matriarch and Shy Foot and Mature Male! Vonnie sang, using the sunfish names for Jan, Claudia and Peter. --Only a few of us will enter the chimney with our machines. I will go. So will Biting Male, she added, using their name for Ben.
--Who goes with you? Who goes? Michelle shrieked.
--Attack! the males screeched, capering at Jan's feet as she brandished her pike.
Jan had more style and flair than Vonnie. She also lacked experience with how volatile the males could be. She was dancing with a devil she barely knew.
More sunfish were gathering. They slithered from the catacombs. Angelica was among the new arrivals. Vonnie saw Hans, too, who ranked among their very oldest scouts. Hans was spotted with fungal infections, although he moved well. He did not appear to suffer from the hemorrhagic bruising, which indicated a strong immune system and perhaps more food and rest than the matriarchs allowed other, lesser males.
Most of the sunfish were young males or savage males. They were ravenous and feral despite their sickness or even because of it. They wanted to kill and kill and kill before they were too weak. They needed an enemy. They needed to provide food for the tribe. Jan had pushed them too far. They writhed in shapes that depicted avalanches and eruptions.
--No! Vonnie cried. --Our clan may be attacked but your job is to save Low Matriarch and yourselves. Retreat if you must. Stay alive. Our clan cannot withstand more death.
--Listen to Young Matriarch! Brigit screeched at the males. --Listen! Obey!
--Who goes? Who goes? Michelle shrieked.
Jan didn't seem to recognize how Vonnie and Brigit had defused the males' blood thirst. Concentrating on Michelle, Jan let her body radiate her emotions. Her posture was a domineering shout. --Your four greatest females will come to the surface with us, then enter the chimney! she roared.
The matriarchs wrapped their arms around each other, communicating in their secret language.
--No! Jan roared. --No consensus! No rituals! She stabbed her powerful gloved hand at Brigit and Michelle and two others. --You, you, you and you! Let's go!
"Stop," Vonnie said. "For Christ's sake, now you're the one who's moving too fast. Let me describe the Lewis to them. I want to ask about the beaver, too."
"Absolutely not," Jan said, aiming the tip of her pike at Vonnie. Bewildered, the males clacked their beaks. "We don't need another distraction," Jan said. "Let's get four matriarchs and get out. We can chitchat with them later."
"Fine." Vonnie deferred to her as the sunfish rasped and shrieked. The matriarchs accepted Jan's authority, but they had a well-developed bond with Vonnie.
--What do you hide? What do you hide? Brigit screeched.
--Young Matriarch's journey to the Great Ocean will exceed your greatest legends! Jan roared. --She needs more than scouts. She needs sacrifice and wisdom. Do any of you have the same fortitude as your males?
Jan wanted to provoke them like Vonnie and Cornet had provoked Ribeiro, but the sunfish were far more perceptive than the FNEE colonel. They'd sensed the warring emotions of anticipation and dread that Vonnie felt about the Great Ocean.
They factored Jan's hard-nosed ambitions into Vonnie's dreams. They weighed their own abilities with the needs of the clan after so many tragedies.
--Angelica and I will join you! Brigit screeched. --We will bring two males!
--No! Jan roared. --No males, only matriarchs!
--We will bring two males! Brigit shrieked, forming shapes to demonstrate how two males and two matriarchs fit as a balanced sum.
Brigit wanted Tom and Hans. She nakedly explained why. Tom was a clever, loyal pawn yet a pawn nonetheless, willing to die to protect his females, and Hans was a proven stud, albeit one who was near the end of his usefulness.
If the Lewis did not return to the surface, if the four sunfish were separated from the clan, they could repopulate. They could also stay in the depths of the ice if they found viable territory that was unclaimed by other lifeforms. In this regard, the sunfish were much like the ships that left Earth with ova, sperm and artificial wombs. Sunfish sought any chance to divide and colonize.
--Give me four matriarchs! Jan roared.
--Two and two! Two and two! the sunfish shrieked.
Cornet was patched into Jan and Vonnie's heads-up displays. The proxy said, "Commander, this was a simple assignment. I sent our expert with you. Let her sort it out."
"Sir, I don't think we should resist," Vonnie said. "They'll be more cooperative if we accept two males... and like you said, if we can't keep a few sunfish in a locked room, we're not worth our paychecks."
Thinking at lightspeed, the proxy must have made its decision before she finished speaking. Without pause, it said, "All right. Get moving."
--We accept! Two and two! We accept! Jan cried, letting the sunfish hear the irritation in her voice. On her display, she could see that Tom's group had covered most of the distance from the chimney. --We will meet Tom near the surface! she cried, pointing up into the catacombs.
All of the sunfish swarmed in that direction, chirping and screaming at Brigit, Angelica and Hans. Their howls sounded like laughter. They knew they'd outfoxed Low Matriarch, an indelible victory.
As the two women ran with them, Jan said, "Thank you."
Vonnie answered with a nod.
For a moment, Jan was quiet, too. Behind her faceplate, her eyes were uncharacteristically pensive. Then: "What did I do wrong?"
"Nothing," Vonnie lied. "They want to be dominated by their leaders... but in the ice, down is up, two is one, and one is zero. Understand?"
"Nope."
"Sometimes it looks like there's a single female in charge, but the group mind always guides her. You pushed them farther than I thought you should. We were never going to convince them to send matriarchs without males, not on a long-distance journey. They'll leave eggs in the ocean if they can. They'll try to stay."              
Jan's eyes turned thoughtful again. "Maybe we should let them," she said.
"Maybe," Vonnie agreed, expecting Cornet to intervene. He didn't.
She and Jan climbed after the sunfish.
Near the surface, Tom’s scouts intercepted them. Brigit and Angelica told him to join them. They instructed the others to return to the catacombs.
Vonnie watched the larger group scuttle off into the ice. Then she looked at Tom. Even a month ago, they wouldn't have depended on him, she thought. His missing arm meant he was worthless. Now they see the ingenuity and the independence he's been forced to learn.
The matriarchs have grown, too. Their worldview is evolving, but there are things they won't change.
Females rule. Up is down. Two is one.
I wonder if bringing them with us to the Great Ocean is really a good idea?              
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At the airlock near Submodule 07, Vonnie opened one of her chest kits. Angelica screeched, thinking she had food. Instead she removed a flat fabric packet attached to two short, narrow cylinders of compressed air.
The device was an ERIC, an Emergency Rescue / Intensive Containment unit, better known as a rescue ball. Vonnie showed the four sunfish where to sit and described how the ball would expand with a bang and envelop them.
First she aimed its infrared targeting beam at them. Then she inflated it. Dotted with IR and tactile sensors, the bright yellow fabric enfolded them before stiffening into a sphere. Tom screamed -- but in an instant, he was cut off. The ball absorbed all noise. She felt him thrashing. The matriarchs brought him under control. The ball was still.
An ERIC could provide a human being with at least ten minutes of oxygen, more if she clipped on additional cylinders or an air hose. Plenty of time.
From experience, Vonnie knew the inside was muffled and black unless someone on the outside attached a radio or data/comm relay. For her, the sensory deprivation had been absolute. She'd felt disembodied. Angelica, Brigit, Tom and Hans probably were comfortable inside the cramped dark sphere. Vonnie rapped on it, assuring them of her presence. They drummed against the inside. She lifted it and followed Jan through the airlock. They climbed to the surface, where they passed mecha and several astronauts in suits.
One of them was Matthew Wester, who stopped to watch. "You're actually gonna bring 'em onboard?" he asked. "Why not just dump 'em?"
Vonnie's stomach clenched. Dump them? Out here? she thought, but Jan wasn't flustered.
"We need 'em," Jan said.
"They're sick and they could rip someone's throat out," Wester said. "Just get rid of 'em. Pop the ball. The rest of the tribe won't know, and the people in the Lewis will have one less threat to worry about."
"Get back to work," Jan said. She led Vonnie toward the sub. Vonnie tried to look over her shoulder but she couldn't see past the rescue ball.
I can't believe he said that, she thought, finding Wester's transponder on her display. He hadn't followed them. He'd returned to his job. But she held a little tighter to the ball.
An ERIC was designed to save people in disabled suits or hab modules. It would also prevent the sunfish from measuring the sub's layout via sonar. Ribeiro and Cornet had insisted. She didn't disagree. In the beginning, she might have believed she could tame the sunfish. Today she viewed them as a moderate risk... but Wester had suggested cold-blooded murder.
How many of the Americans feel the same?
"Jan, should I worry about him?" she asked. "What about Popson?"
"They'll do what they're told."
And if they don't? she thought, following Jan onto a loading platform set against the Lewis.
Airlock one had been rigged for dual use. It was covered by a plastic tent with two temporary seals. One allowed them to enter the sub directly from the ice. The other was connected to a pedestrian tube from Module C.
Jan rearranged the seals while Vonnie held the rescue ball. After the lock cycled, without removing their suits, they strode through a cell-by-cell maze from lock one to ready room one to decon one to hab one. Every compartment was a buffer against the outside. Nobody would ever walk freely through the Lewis. The interior was a honeycomb of walls and hatches.
Hab one was among the largest rooms. It held five fold-out bunks, ten lockers and two bathrooms, each with a toilet and a shower. The ceiling held a data/comm array with cams and sensors. On the walls were five displays where group feeds showed their crewmates and checklists.
Jan immediately moved to the nearest display. The astronauts had taken two hours to accomplish what Admiral Cornet wanted done in sixty minutes. The proxy's latest commands were stern, even waspish. The checklists were dominated by yellow and orange alarm bars.
In the conn, Ribeiro was yelling at Jewel and Sky, who were in propulsion. In the American command module, Peter was arguing with DeBrun, who stood outside on the ice, where he'd readied ten mecha to tow the Lewis from camp. In the labs, Ben leaned past Lorena Hernandez to type on her display, doing something for her. Everybody was on edge.
"I gotta go," Jan said. "To be honest, I'm not sure who's running this monkey farm."
Vonnie tried to smile but failed.
Jan said, "Can you handle the sunfish by yourself?"
"Yes."
Jan grinned suddenly. She hugged Vonnie, clanking her gorilla against Vonnie's smaller scout suit. "We'll talk when you're back, okay?"
"Be good, cowboy," Vonnie said, keeping it light, but as soon as Jan released her, she hid her face by turning to look at the checklists. They'd only known each other for a few days. Nevertheless, she would miss Jan's energy and confidence. 
Jan walked from hab one into decon one. She closed the hatch. Alone with the rescue ball, Vonnie double-checked that the lights were off. The temperature was warm. Also, there was a med kit on the floor that Harmeet had sent. The kit's tag read PRIORITY Vonderach on Vonnie's HUD. She picked it up and maglocked it to her thigh. She would need it soon.
She transmitted a safe code to the rescue ball. It deflated, then split. The sunfish spilled out. Angelica shrieked once, after which the sunfish were quiet.
Ultrasound echoed painfully inside the room, which was a steel box. They were also troubled by its sterile condition. The high ceiling and the breadth of the walls were alien to them as well. They were accustomed to irregular spaces.
Vonnie had stayed in her suit to protect herself but also to intimidate and guide them. In her armor, she seemed almost like she was a part of the Lewis. The message was 'Our world is metal. I am metal. You need to adapt.'
They gripped her ankles and her waist, curling themselves around these key spots in her anatomy. As always, they approved of her determination and her loyalty to them, although Brigit seemed to chide her for her busy mind. Brigit correctly assumed Vonnie was suppressing a host of concerns, but Brigit didn't pry because the sunfish still didn't understand planning with so many variables.
They were willing to throw themselves on her mercy. They'd committed to their imprisonment even if Tom and Hans quivered with tension. The males were overwhelmed by hab one. Hans chewed on the loose folds of the ERIC, mangling its sensors, shaking himself like a dog with a rag.
Brigit coaxed him away. She connected him with Angelica and Tom. The matriarchs stroked the males in a cozy foursome, dulling their instinct to fight.
It was Tom who asked about the ceaseless activity on all sides of the room. --Noises? Noises? he piped.
Vonnie carefully explained the different sounds of mecha and people. She emphasized that there were only friends onboard. She also demonstrated how they could call for her on the open microphones.
--I need to leave, she cried. --I'll return soon and I'll bring food.
--Leave? Leave? Tom piped.
--I'll always be near, and part of me will stay with you now. I have medicine, she cried, disconnecting Harmeet's kit from her thigh. --I can give you our strength. This will relieve your sickness.
--Blood? Saliva? Touch? Smell? Brigit piped. The matriarchs had mastered the benefits of biochem and physical contact even if they didn't use those words.
--This is better, Vonnie cried. She removed an old-fashioned hypodermic syringe. The kit held seven more. Harmeet wanted injections, not pills, because sunfish stomach acids were so caustic. --This is a kind of power like our metal warriors or the eyes we call radar or neutrino pulse. Let me heal you. My tools will bite, but you'll gain our strength.
--Yes? Yes? Hans piped at Angelica and Brigit.
Angelica brushed an armtip over Vonnie's hand and the needle, describing it to Brigit.
The matriarchs quickly signaled their approval. They had one reservation. Before they allowed Vonnie to sting them, they wanted to learn how the males reacted.
Vonnie administered two shots to Hans, then Tom.
Hans clacked when she shoved the first needle into a vein labeled sixth mesenteric artery on her display. He latched onto her, grinding his beak on her forearm. She didn't flinch. She smacked him.
Harmeet had described the shots as simple vitamins. In addition to food and rest, any boost to their immune systems might be enough for them to overcome their sickness.
Hans and Tom showed the effects in seconds. Their accelerated metabolism converted the vitamins into fuel. They snapped. They tugged and whipped at each other, swelling with violence.
Hans scratched open one of hemorrhagic bruises on Tom's side. Greedily, he swiped up the droplets of blood. Angelica and Brigit seized him before he could drink. They stole the blood from him, mopping it with the undersides of their arms. They tasted it.
At the same time, Vonnie applied pressure to Tom's wound. "Christ," she said, looking at the display. She hoped Harmeet would see the mayhem she'd caused. But of course the matriarchs approved of the males' vitality.
--Us! Us! Brigit piped. She curled an arm around Vonnie's wrist and pried her hand away from Tom.
He'd already clotted. The scent of his blood continued to enliven them, but mostly they were galvanized by this new type of sustenance.
Vonnie gave two shots to each matriarch.
--More, Angelica piped. --More.
--It's gone. No more. I'll return with food.
--New strength! New food! Tom and Hans screamed.
All four sunfish cringed as the steel room magnified the sound. Angelica and Brigit punished the males by grabbing their arms and squeezing. Hans bucked in pain. The matriarchs were barely in control of themselves.
Vonnie decided to make her escape. Trying not to alert them, she glanced at the far wall without moving her head. There were two exits from hab one: the hatch into decon one and the smaller, auxiliary hatch that Tony and Mississippi had engineered.
The auxiliary hatch led directly from hab one into airlock one so the sunfish could exit the Lewis without gaining access to the interior. If they got into decon one, they might get into the central corridor. From there, it was a short distance to the labs and the conn. They might accidently damage the electronics or hurt someone. It wouldn't matter if Wester or Ribeiro provoked them. Any blame would fall on the sunfish.
--Stay, Vonnie cried. --You are safe.
She separated herself from them and they separated from each other, gnashing and thumping. They did not call out, but their movements were rambunctious and loud.             
As she strode to the hatch, Brigit explored one of the displays, prying with her armtips. Angelica yanked at the handles of the lockers. Hans and Tom investigated the fold-out bunks. By design, there wasn't anything to break in hab one. The display was shatter resistant. The lockers were empty. The astronauts had removed every blanket and pillow, although they'd left the thin gel mattresses in place.
Hans and Tom ripped into a mattress with their arms and beaks. They scooped out the colorless gel, eating it, smearing it on themselves.
Vonnie almost laughed.
Leaping from the bunks, they scattered the torn fabric on the floor and soiled the room with gel, flinging it everywhere. Then they splattered the walls with urine and feces.             
Piping at their matriarchs, Hans and Tom bumped past Vonnie in a crisscrossing pattern. They began to paint the smooth, square-cornered room as if camouflaging the flat steel. They were making it more like home.
Of course she knew the sunfish used bodily fluids to fuse their structures in the ice; to mark territory; to fertilize their farms or wild growths; to guide their lesser males and females through a process like puberty; even to feed each other when they were starving; but she'd always witnessed these activities in a scout suit or through the eyes of probes and mecha.
She had planned to return without her suit. Now she wondered how she could stand it if they didn't clean up... but she shouldn't have paused at the hatch. Hans piped at her, questioning her hesitation.
She turned to say something to him.
On the other side of the room, behind Tom, Angelica's arms bunched as if to leap.
Vonnie rushed into decon one and shut the hatch. They almost came after me, she thought. Hans had distracted her while Tom concealed Angelica, who'd intended to jump. Every time people went in or out could be a test of wills. Do we need mecha to contain them? Maybe we should just lock them inside.
Alone in decon one, Vonnie walked to the decontamination chamber without removing her helmet or her armor. The chamber sluiced her with bleach and nanotech. Hoses drained the mess. Then it baked her with UV.
The floor of decon one had also been cleaned. Vonnie stepped out of the chamber and walked to ready room one, which had been disinfected by its own nanotech and UV after she and Jan passed through. She took off her suit. She set Harmeet's med kit on the rack and located a new ERIC to refill her chest kit.
She stopped and stared at her left hand. Her fingers were wet with syrupy guck. It was black with flecks of red or translucent matter. It was pungent and foul.
With a jolt, she quit breathing and stuck her hand as far from her face as possible. Her first thought was that this slime was Europan bacteria or mold.
What if it's in my lungs? My eyes?
She realized it was feces. Hans had tucked a little present into the empty slot in her chest kit, which she hadn't locked after she removed her rescue ball because she'd been too focused on the sunfish. When Hans and Tom thumped against her in hab one, he'd popped in some poop. Then her fingers had discovered his gift as she unloaded her kits.
Were his feces meant as a tracking device? Their sense of smell rivaled that of bears, who could follow the scent of potential mates over hundreds of miles.
In the ice, the sunfish were constrained only by the limits of atmosphere or liquid water. Inside the Lewis, the hatches were air tight -- but when a hatch opened, the faintest stink, even if undetectable by human beings, might allow them to estimate the range and size if the nearest rooms.
"I'm an idiot," she muttered, wiping the guck on a spare jumpsuit. She used it like a towel, then folded it into a bundle as if that could lessen the stink.
She might have tried to wash up with antiseptics. What she needed was a shower and a laundry unit.
She spoke to a display without touching it, holding her hands up to avoid spreading any molecule of the rank filth. "Ribeiro, this is Vonderach in ready room one. The sunfish tricked me. I'm marked with shit. Permission to enter hab two so I can get clean?"
The display flickered as an AI linked her with the conn. "This is Ribeiro," he said, paying more attention to a holo map than to her. "Why did you say 'marked'?"
"They'll use the smell to gauge the interior of the Lewis. I'm sorry. I was careless."
"Then I can't let you move about the ship."
"I'll shower in the women's barracks."
"I can't let you do that, either."
The cold talons of claustrophobia squeezed around her. She hated feeling trapped -- and she realized this stealthy fear had been increasing since she entered the Lewis. She'd managed to distract herself while she was dealing with the sunfish, but she'd seen the map that he was studying now.
In order to reach the chimney, they needed to travel 13.4 klicks to the north. The journey would take forty minutes if they made it at all.
The quakes, the geysers and the flooding had transformed the area in a rolling quilt. It buckled and peaked. It was also strewn with debris. Many kinds of fallout peppered the larger destruction -- white ice, black dust, grey steel.
Glancing through their projected route, Vonnie had been struck by an odd feeling. For most of her life, she'd looked forward to her weeks in orbit or in space. Vacuum was a blank slate. The stars were distant friends, very distant, nothing like an oppressive father or a gang of brothers. She loved the stars... but there were too many manmade objects overhead.
Trundling across the surface, the Lewis would be impotent. Its weapons were intended to defend it in the ice and in the ocean. She supposed that was why she'd asked to duck into the women's barracks. Until the Lewis was on the move, she didn't want to be inside it.
"Colonel, please," she said.
"No." He reached to disconnect their link.
"Even if I leave a trail to the barracks, we'll disembark soon. Any information they gain about our camp won't affect the mission."
He glanced sideways, where DeBrun sat at his shoulder in the conn. "What do you think, Commander?"
"Sir, she has to clean up," DeBrun said.
"Is there a risk of contagion? The sunfish are ill."
"No, sir," DeBrun said, assessing Vonnie from the display. "We're already sharing our airco with them, and everyone's up-to-date on our meds and gene sweeps. A little blob of crap won't hurt her as long as she doesn't ingest it." He pretended to shiver. "Man, that's nasty."
"Feces are one of their few tools in the ice," Vonnie said, trying to excuse Hans. In a sense, he was as blameless as a child. He was also a ruthless killer.
"I'll allow it. You've worked hard, but don't let this happen again. I dislike excuses," Ribeiro said.
Had she seen a glimpse of humanity in his face? Not quite. Ribeiro expected women to need special treatment, and his condescension made her furious.
She signed off without thanking him.
She went to lock one. She brought the reeking jumpsuit with her and elbowed the control panel instead of using her hand. The seals were fixed for the tube into Module C. Someone was inside. She waited.
The tube opened to reveal Dawson, who held a MAID/comm. He was followed by Hunt, who carried three more. Both men made disgusted expressions. "My dear, you're incredibly ripe," Dawson said.
"You know I'm responsible for the sunfish."
"But the stench! What are you doing with them?"
"Just let her through," Hunt said, which was gallant, although he stepped further back than necessary.
Vonnie hurried through camp, eliciting more complaints from Purity and Meiko as she passed. "Wow," Purity said as Meiko cried, "What is that smell?"
In the barracks, Vonnie stuffed the extra jumpsuit into the laundry unit, then her own suit.
The shower eased the muscles in her neck. I'll feel better when we're gone, she thought. Once we're in the chimney, the PSSC can't touch us. We'll be fine. I'll be fine.
She scrubbed her nails carefully, then her face and hair. She emerged from the bathroom in a clean towel.
Ash stood by Vonnie's bunk, arms crossed, expressionless.
Vonnie looked at her warily. "Hi."
"Ribeiro sent me to make sure you're prepped," Ash said. "I'm coming with you on the sub."
"Really? Good. When did that change?"
Ash unfolded her arms, relaxing as soon as Vonnie said Good. "I'm not the only one. Jan made other substitutions and Cornet approved."
Vonnie put on clean clothes. "Who else?" she asked.
"Popson wanted out. I heard she threw some kind of tantrum. She said she's a space pilot, not wet navy. Wester is taking her slot. Jan wants a full complement of ten. She said we can't have too many pilots or engineers, so they added me. She also wants another genesmith. Harmeet is coming, too."
"You said you'd never go down there again."
"Henri would have wanted me to."
You were ordered to go, Vonnie thought. MI6 made a deal with the French Directorate or the American government. Ash may work for all three of them now.
Harmeet was a worthwhile addition. As for Popson and Wester, trading one for the other was bad for worse. Vonnie would keep an eye on him. She continued to worry that Earth had organized a military force rather than a scientific and diplomatic mission. NASA was sending all three of its "security" personnel -- DeBrun, Troutman and Hunt.
Perhaps for the first time, she envied Ash and Claudia and everyone else who did what they were told. Life was much simpler when you submitted. Did her friends feel less uncertainty than she did? Were they less imaginative? Less principled?
Don't kid yourself.
Ash was a wolf in sheep's clothing. She was tough and smart. Unfortunately, her best characteristics were hampered by her lack of initiative. She didn't want independence. She wanted to be set on a path, then achieve someone else's goals. The leash she wore dulled her bite.
When she's older, she might be less reliant on father figures. Maybe she'll outgrow it. I shouldn't be angry. There's a lot of good in her.
"I'm glad you're coming," Vonnie said. "Popson is a bitch, but at least she was another woman. I'd like to take Claudia or Mississippi instead of Troutman or Wester, but the Brazilians won't risk their lady and the Americans are almost as sexist. I hope Harmeet will help me with the matriarchs."
Ash jutted her chin out stubbornly. "I can, too."
"You don't like them."
"They like it that
I don't like them. I can be Biting Female if you need me. Look," Ash said, indicating a wall display, where Tom had bent one of the locker doors and Hans was wrenching at the folds of the rescue ball with four arms and his beak. "They're trashing hab one."
Vonnie nodded slowly. The org chart for the Lewis wasn't all that had changed. Her friend was different, too. In recent days, Vonnie had noticed little things like Ash trying to prolong their call or wanting Vonnie to comment on her affair with Hunt. Now she'd asked to work with Brigit and Angelica. It was a lot to process.
Vonnie shifted her gaze to the sunfish. We should have left more things for them to destroy, she thought. They need more places to hide. Food will help, too.
Maybe the sunfish were her best opportunity with Ash. "Come with me to feed them," she said.
"I will, but I'll wear a pressure suit."
"We'll go barefoot in shorts and tank tops."
"Vonnie, they're sick. They're covered with infections and open wounds."
"You're exaggerating, and they're not contagious -- not to us." She made it a dare. "If you need a pressure suit because there's a little blood, you might as well not go. They'll want to touch and smell us."
"Smell. It's like a toilet in there."
"We'll tell them to clean up."
"They won't. They like
it like way."
"Then I'll take Harmeet."
That did it. Ash said, "She's too old. I'll come with you... Why don't you go by yourself?"
"Come on, Ash. Multiples of two. I was able to go into my first meetings with Tom by myself because he also came as a one, a nothing. We formed a pair. Now I'm more to them. Jan was supposed to stay with me, but we're behind schedule. I need you."
"All right."
Vonnie felt a quiet warmth as the two of them walked through camp. She had more she wanted to say, but she would wait. She could see Ash was nervous.
They stopped in Module C. The tube was occupied by Araújo, Gould and Gehb, who were transferring several cases from the labs. The Lewis would carry most of their dead frozen eels. The allies had more than enough tissue samples, which meant the eels' bodies could provide familiar meals for the sunfish.
Ash said, "When we're finished, how are we going to wash up if the showers in hab one are covered in shit and Ribeiro won't let us walk into hab two?"
"We'll modify decon one for personal use."
Ash cut a look at her, almost taunting. "That bleach solution will melt your face."
"We can rig a stall with hot water and soap. It'll take fifteen minutes. We should have done it when we were building the Lewis in the first place."
Ash smiled grudgingly. "Well, we've had other problems."
"Yeah." Vonnie smiled, too, enjoying the banter. Had she and Ash ever been relaxed with each other?
Very briefly, there had been an afternoon when she and Ash played a kissing game with Henri and Ben. She wished it had lasted. Instead, they'd been driven apart.
Maybe it's finally our time, she thought. Peter and I aren't fighting anymore. That's probably why Ash is being so nice... or MI6 told her to ingratiate herself with me like she did with Hunt...
I want to trust her. Can I? I need more friends on the Lewis than Ben and Harmeet.
The men cleared the tube. They'd taken their cases into the sub. In a few minutes, they'd return to camp -- and on a wall display, alerts called for Metzler, Sierzenga, Troutman and Vonderach to board.
Vonnie hadn't said goodbye to Peter. Feeling like a coward, she opened the tube. Ash followed her, which made leaving a bit easier, but Vonnie stopped and turned when Troutman yelled somewhere behind them in Module C. "Enough! Quit chewing that stupid gum and find it!"
Mississippi, she thought. Why was Troutman hollering? "Let's see what's going on," she said.
"Sure." Ash was in no hurry to confront the sunfish.
They went back. Beyond the ready room, inside the module's central corridor, Troutman and Mississippi stood over five weapons cases. He'd separated one from the other four. "I don't need warheads, I need sensor packs," he said. "That's what you were told to get."
"You need 'em both." Mississippi popped a bubble with a rude sound like plap.
"You look like a cow with its mouth full."
"Don't call me names, Trouty."
He stiffened. Byron Troutman was one of NASA's oldest crewmembers at forty-six. Otherwise he was undistinguished with brown hair and brown eyes and another handsome face. Vonnie was grateful for her new eye, but she couldn't condone how he treated Mississippi.
Harmeet said he was religious. Apparently the two of them had discussed their beliefs after the funeral ceremony and over dinner. Harmeet said he was nice. For her sake, Vonnie was willing to concede that Troutman was angry and frightened like all of them. He needed an outlet.
She remembered how he'd treated her after her surgeries. He had been curt, dismissive, superior.
Did he talk down to all of the Disney girls?
Vonnie inserted herself between them. "I saw the engineers load our armaments," she said. "I thought everything was decided."
Troutman shook his head. "Ribeiro wants more options."               "Warheads and dets," Mississippi said. "That's the manifest. Check it."
"You're wrong. I'm getting more sensor packs," Troutman said. Leaving the five cases for Mississippi to carry herself, he walked away.
Vonnie said, "What about camp? You need enough weaponry to protect yourselves."
Mississippi snapped her gum. "We're cool. We've got the Jyväskylä and our mecha including the FNEE gun platform. You're the folks going on vacation."
"Everyone's a comedian," Vonnie said. "I like that."
For an instant, they studied each other, both of them waiting for a signal or an overture. They'd only met a few days ago, but, like Vonnie and Jan, they'd made a connection and they both knew they could die.
They embraced.
Mississippi smelled like candy -- like childhood -- a pleasant and inviting scent.
Vonnie squeezed her, then stepped back.
"Y'all take care of yourselves," Mississippi said. "The killing up here is done. China doesn't have the balls to fire on a defenseless target. I mean they do. Defenseless targets are right up their alley, but with the fleet due in a few days, they'll let you go and they'll leave us alone. No bully likes a fair fight. I guarantee it."
Ash's mouth worked as she resisted a smile. Then she laughed. Vonnie did, too. "You guarantee it?"
"I guarantee it," Mississippi said. "We know what we're up against. You don't. Whatever's down there, you keep your eyes peeled because you're probably going to run into some weird fucking stuff like aliens with fifteen heads."
That was good for another laugh, but there wasn't time for more. They had to go.
"We'll take the cases," Vonnie said. She lifted three. Ash lifted two. Mississippi touched her hand to her brow, sketching out a casual salute.
Vonnie thought, I hope I see her again.
 













12.
The GPs’ maglocks clamped onto the Lewis’ hull, ringing like dull bells. The sunfish screamed. Vibrations rippled through the sub. The floor swayed as the GPs hoisted it from its cradle. They waddled forward. There were crunching sounds as the GPs marched onto the ice.
--Quakes! Quakes! Tom cried, pulling at Brigit and Angelica as if to move them to safe ground. He strained toward the hatch from hab one into decon one.
The only illumination in the room came from the walls, where their displays had been dimmed.
Vonnie held four bulbs of orange juice. Ash held a mesh bag full of dead eels. Ash threw it at the sunfish. She retreated. The patter of her feet drew Hans. Heeding his own instincts, Hans whipped an arm at her, catching her bare ankle.
She kicked Hans. Then she darted away. Hans and Brigit shrieked, but they did not attack. They feasted upon the eels. Their arms shredded the half-frozen meat. Their beaks darted in like knives.
Vonnie knelt among them in the darkness with her bulbs of orange juice. She opened all four bulbs and set them on the floor as she joined the sunfish, pressing her hands on the quivering muscles of Tom and Brigit's topsides.
As a concession to her, the matriarchs had instructed their males to scrape up most of the feces in the room. Now they drizzled blood onto Vonnie's bare feet and legs. Hans spattered juice on her when he seized a bulb and passed it to Angelica, squeezing too hard.
Vonnie ignored the blood and the juice. As she spoke, an AI softly translated her words into sonar from the collar assembly she'd slung around her neck. "We're safe. I told you. Our mecha are carrying the sub."
--Not safe! Tom cried. --Not safe! We'll dig our way out!
"Calmly. Let's eat. Calmly," she said. "Ash, you too. Kneel with me. Kneel with Hans."
Ash stayed back.
Brigit reached for Tom, communicating with him and Vonnie and Angelica, rasping her pedicellaria on their bodies. This journey is inside a metal warrior, Brigit signed. There is no danger. Young Matriarch protects us.
"Yes. Yes. We control the sub and our mecha," Vonnie said. "Everything is fine. Your only job is to eat and sleep, save your energy."
That's good advice. I should follow it myself, she thought, struggling to feel optimistic.
Beneath her, like a ticking clock, was the steady crunch of the GPs marching on the ice. Above her, unseen, was the enemy. By now, she was accustomed this pressure. It made her crazy but not too crazy.
Admiral Cornet, Colonel Ribeiro and Captain Leber had advised the PSSC of their impending maneuvers. The PSSC major said under no circumstances would the Dongfangzhixing stand idle as the Jyväskylä launched devices of any kind. In response, Leber had transmitted schematics of his ice busters. "These aren't weapons, they're specialized tools," he'd said.
Next, Ribeiro publicly announced the sub's crew and emphasized the names of their engineering and science teams. Vonnie, Ben, Harmeet, Dawson and even Wester were among the most renowned experts in the solar system. Ribeiro also shared a schematic of the Lewis along with lists of its mecha and ordnance. Compared to fighters, they were lightly armed. "We are not a warship," he'd said, and, as a spokesperson, Ribeiro provided authenticity that a civilian leader might not. The PSSC had no regard for Western diplomats or the EUSD, but they'd served alongside the FNEE.
"We're going to make it," Vonnie said, talking to herself as much as the sunfish.
Tom was drawn by her conviction. He laid two arms on her and two on Angelica, blotting them with sticky juice and gore.             
 Hans wasn't mollified. He inhaled deeply from the air in Ash's direction, scenting her adrenaline. He rasped his armtips on the bloody floor.
"Come here," Vonnie said. "Ash, come here. You represent our crew. Don't be weak."
"I'm not," Ash snarled. "I don't want to get hurt. Us against them isn't fair if I can't have my axe." She stepped closer and said, "You could have brought Ben if you just wanted some dumbass to take abuse."
Vonnie pretended not to listen. Ben would do almost anything for her, but he wasn't a stooge and she should have known Ash would deflect attention from herself. Ash didn't want her superiors to think she was afraid of anything.
In fact, Vonnie was proud of Ash for entering hab one. "I picked you for a reason," she said.
Ash crouched beside her. They took each other's hand. Hans reached for Ash's foot again, and she tensed, yet she allowed herself to become a part of the group.
Vonnie said, "We can't seal the sunfish in here until we need them, then expect cooperation. We have to act like they're people, too. We have to show them respect."
Brigit signed, Yes. Yes.
"Be yourself," Vonnie said. "They like Biting Female -- but if you bite, they'll bite. If you panic, they'll panic."
"I didn't panic. Hans snapped at me." Ash pinched Hans, sinking her nails into his arm.
They're still too alien for her, Vonnie thought. She said, "Look at it this way. Dealing with the sunfish is like being in a funhouse. You see what's inside yourself, only it's distorted and amplified. We have to keep our composure."
"Yeah." Ash caused an undulation among the sunfish by whacking Hans and Angelica. Cruelly, she struck Hans where he was suffering from a fungal infection on his topside. Her blows were full strength. She treated them as roughly as a farmer with a team of oxen, and they accepted her roughness.
They viewed it as an intimacy.
"Goddamn monsters," Ash said. "Jesus, you stink. I'm not riding with you all the way, but I bet the men will take turns if Vonnie and I bat our eyes and say please. Are you watching this, Hunt?"
She looked at the data/comm array in the ceiling. It was smeared with gel, which barely affected the cameras and couldn't interfere with IR or neutrino pulse.
From a display, David Hunt said, "Are you all right?"
"I'm gonna need a shower." Ash's tone was playful. Vonnie realized she'd never heard her friend flirt before, not even with Henri. What was different about her relationship with Hunt? The sunfish were curious, too. They coiled restlessly.
"I can't be a hero and trade places with you. I'm piloting the sub," Hunt said.
"I can pilot," Ash said. "So can Von."
"I'm better."
"You know that's not true."
"It's definitely true." Hunt smiled. Vonnie's impression had been of a strict man, but he was easy-going and attentive with Ash. They were affectionate with each other.
"Ash, you can go," Vonnie said. She wanted Ash to stay. She didn't think she could wait alone with the sunfish because every meter the Lewis advanced was like walking the plank. The PSSC could kill them at any instant, yet she deceived herself -- blindfolded herself -- by covering her stress with generosity and friendship.
The matriarchs rustled again, reading Ash, reading her.
"You'll be okay?" Ash said.
"Yes. Thank you for helping me. It was important to be with the sunfish when we left camp. I'll stay until we're in the chimney, maybe longer." But her facade cracked. She let her anxiety show. "Colonel, have we seen any activity from Captain Leber?"
"He's launched his lead device," Ribeiro said, patching his radar into one of her displays. The first of the Jyväskylä's ice busters was speeding down from orbit.
"How long?" she asked.
"Three minutes to impact."
"What about the PSSC?"
"We have shut off all communications," Ribeiro said. "We are dark except for radar. Even if they wanted to speak with us, we are not listening."
Deaf and mute, the Lewis was far less likely to attract SCPs. Silencing themselves also meant that no one could threaten or negotiate with them. Per orders, Ribeiro intended to push into the chimney and keep going -- but it wasn't necessary for the PSSC to hit the Lewis directly. HKs or kinetic strikes could rupture the ice, stranding them on the surface.
Tom mewled. He felt Vonnie's apprehension. All four of the sunfish bunched closer.
Ash clucked her tongue at them and whacked Hans again, accepting their weight and the uncomfortable prodding of the blunt spikes on their topsides. "This is what it'd be like if you had kids," she told Vonnie. Her voice wasn't mean. She still sounded playful. Caught in this awful waiting game, supporting each other was important to her.
Vonnie liked the new Ash. She had always been valiant. Now she'd revealed a little personality, too.
Everyone's a comedian, Vonnie had told Mississippi, and laughing together was precious, so she said, "You're thinking you'll settle down, get married, have a baby?"
"Whoa," Ash said. "These are your kids. I'm just the nice lady next door who babysits."
"Hear that, Hunt? She's ready to settle down."
Hunt laughed. "We're not adopting," he said.
The sunfish chirped, twining their arms around Ash and Vonnie, physically binding them.
"I have a question," Ben said from the group feed. As usual, Ben needed to horn in, stealing the spotlight, and Vonnie was glad to play this game with him.
She made an exasperated sound, Hmpf, but she welcomed any excuse to forget the PSSC.
Ben said, "Who the heck is Lewis?"
"What are you talking about?"
"Lewis. The sub. Who did we name it for?"
"Meriwether Lewis was an American pioneer, you boob. He led a group of--"
"Impact in thirty seconds," DeBrun said. His words slashed through their chatter like a guillotine. "PSSC HKs are chasing the Jyväskylä's lead device. Radar shows kinetic weapons and at least one hit from a beam."
"Is it going to make it?" Ash called.
"It's deployed flares," Troutman said.
"Can we assist?"
"Negative. Save our ordnance," Ribeiro said.
"It reached the surface," DeBrun said. "It was on the mark. It appeared to be functional when it struck the ice."
"Shockwave approaching," Troutman said.
"A small quake will jostle our submarine," Vonnie warned the sunfish as Brigit cried to Tom and Hans.
--We are safe with Young Matriarch! Brigit screeched.
Ash smacked her fist on Hans again. Matching her, Angelica thumped her arms against both males. Ash raised her fist to smack Angelica, too, then reconsidered. Instead, Ash brushed her palm over Angelica's topside.
The sunfish did not scream when the Lewis shuddered. They clenched their arms. They listened to the ice crackling outside, and they listened to Vonnie.
"Colonel, tell us what you see!" she shouted at Ribeiro. "Is our doppelgänger reporting?"
"Affirmative."
The Lewis had maintained contact with their doppelgänger at the top of the chimney. As the first ice buster dropped out of orbit, the doppelgänger had scurried away, although it stayed within range of the site, scanning with all sensors.
Troutman posted more sims on the group feed. A lukewarm squall of poisonous gas had burst up through the surface when their buster crashed into the chimney.
"We had an opening, but the ice collapsed on itself," Troutman said. "Two more busters are on their way. Radar shows fragments of what may have been another. Enemy missiles are trying to intercept."
Vonnie held onto Ash and the sunfish. She wished she was with Ben, and she felt the sunfish feel her wish, but they weren't offended. They were never offended. They were fascinated by the human/mecha combat.
She tried to convey what was happening to them. "Listen," she said, using words and gestures.
The Jyväskylä's ice busters were like giant artillery rounds -- car-sized darts with complex second stages behind the shock- and heat-absorbing nose cones.
Unless they were damaged or knocked off course, the busters would hit the surface at 1200 kph. She described it as a downward volcano.
Ideally, each one would widen and deepen the crater formed by its predecessors. The nose cones soaked up most of the heat  from impact, then radiated this heat in optimized bursts to melt further into the ice. At last, each cone distributed micro-explosives, destroying itself and yet more ice.
The second stage of each buster contained burrowing equipment. Shaped like a pointed column, it would drive itself into the chimney with saws, heating elements, and thousands of hooks and claws like a millipede.
As Vonnie murmured to the sunfish, another shockwave passed through the Lewis. Then another. These tremors were lighter than the initial quake.
Ribeiro said, "Our second and third ice busters were successful. They penetrated the chimney. We are increasing our pace. Tell the matriarchs we'll take evasive maneuvers. Several objects are falling toward us."
"Are they hunter-killers?"
"Negative. The objects are too slow. We believe it's a debris field. The PSSC destroyed our fourth buster. They may be hiding weapons among the wreckage. We'll avoid anything that falls too close."
Vonnie nodded grimly, thinking of limpet mines and DDs -- drill dots -- dust-sized particles meant to burn through ships or mecha. Before she could explain, Angelica buzzed inside her vocal chords and Tom and Hans repositioned themselves.
The two males covered their matriarchs. Tom also stretched his limbs around Vonnie's head and chest as Hans did the same for Ash, protecting their brains and vital organs.
The sunfish didn't comprehend that while their bodies might stop shrapnel, they were helpless if hab one was subjected to explosive decompression. Or maybe they did. Like always, they did everything they could, then accepted the result.
"The Jyvaskyla's fifth ice buster is en route," Ribeiro said. "If it avoids destruction, it will strike in front of us as we arrive."
"All crew, brace for impact!" DeBrun said. "We're gonna feel like this blast is right on top of us."
To Vonnie, Ash said, "I should be in the conn."
"Go. It's fine."
"Von, I--"
The Lewis was jolted to portside. Outside, the GPs executed the maneuver in unison. Then one of the GPs stumbled. Its maglocks slipped on the hull, its legs scrabbling at the ice before it regained its footing. Chak chak chak chak chak.
There was a louder wham! A new shockwave heaved through the GPs and the Lewis.
Vonnie hugged her sunfish.
Far away, she heard more hunks of debris pounding the surface. Deeper, she felt the gargantuan weight of the ice fracturing. Their busters had opened the chimney but they'd also broken the surrounding catacombs.
The surface buckled and slid as the ice dropped in stages, each quake causing new quakes. The sound was horrific and hypnotic. The frozen sky was falling.
Her trance might have lasted longer except Ribeiro called, "We are safe. We dodged several impacts."
Vonnie realized she'd shut her eyes. She opened them and saw Ash's pale face. We'll reach the chimney in six minutes, she thought with utter certainty as Ash said, "Are we close?"
"Six minutes," Ribeiro said.
Goose bumps prickled Vonnie's arms, and Tom's pedicellaria wicked at the delicate hairs rising from her skin.
This is what it's like to be a sunfish, she thought. It's like having precognition. They know what's going to happen before it happens. Is that why they're so pure even when they're killing and dying?
--Yes, Brigit answered. --Yes.
They were conversing with and without words, and Tom crooned to Vonnie. It was a song of completion. The sunfish knew from Vonnie that the humans and their machines were in sync. Through her, so were the sunfish.
But one of them didn't belong.
Hans and Angelica released Ash. With brusque, unequivocal movements, they nudged the young woman toward the hatch.
"Go," Vonnie said. "I'll stay."
Repeating herself to hide her embarrassment, Ash said, "I should be in the conn."
Vonnie accepted the white lie with a nod. The sunfish squirmed but they did not contradict Ash. They listened to Ash's body, and Brigit clacked when Ash turned before opening the hatch.
"Someone should take a turn for you," Ash said.
"Who? They're all men except Harmeet, and we need her in the lab." Vonnie's words were polite. The reality was that Harmeet lacked Ash's physical courage. Intellectually, Harmeet outstripped even Ben, but she was not a fighter. A tentative female would be bullied by Angelica and Brigit -- and the prejudice of all sunfish toward males reduced the odds of a positive outcome for Ben or Hunt or Troutman. As the sub's commanders, Ribeiro and DeBrun couldn't risk themselves. That left Wester and Dawson, and she'd rather stab the sunfish than put them in the same room with either man.
She laughed at the thought.
The matriarchs clacked their beaks and Tom curled tighter on her wrist, enjoying the implications of banishment and violence. They understood barricading themselves from threats. They laughed with her, rustling and snapping.
Spooked, Ash backed away. Her old ambivalence toward the sunfish was loud in her again. She ran from hab one and shut the hatch.
On a display, Vonnie tracked Ash as she hurried through the shower. With her short hair and a fresh jumpsuit waiting, Ash needed fifty seconds. She washed herself and dressed and sprinted into the central corridor, wet but clean. She entered the conn and buckled herself into a seat by DeBrun.
"Thank you, Ash," Vonnie said.
"Roger that." She busied herself with her datastreams, where she must have felt at home.
Vonnie accepted that most of the astronauts thought she was queer for staying with the sunfish. She loved being the unique, thrill-seeking outcast. Becoming Young Matriarch was the culmination of everything from her girlhood dreams to her acuity as an adult. After so many ordeals, leading the sunfish was a rare bright spot.
It was her obligation.
It was her kismet.
Dawson had been correct when he said she'd actively sought the role of a messiah. Her cross was the large number of people and sunfish who'd died. Her resurrection, her grail, lay in the possibilities ahead.
If they established treaties with the Great Ocean's civilization before the PSSC, she would feel redeemed. If they forged a lasting harmony for the Top and Mid Clans, that could make every death worthwhile. And if they attained both goals, the legacy of Earth's crews would be unforgettable.
She believed the matriarchs would follow her orders in the chimney and in the ocean. Her power over the sunfish gave her leverage with Ribeiro and DeBrun. They had their mission... and she had hers... and if there were cutthroat decisions to be made, Brigit and Angelica would support her.
"Ten seconds to impact," Ribeiro said.
"Sir, we're seeing more quakes around the chimney! Our side is caving in!" Troutman said.
The cacophony of noise increased. The ice rumbled.
"Sir, I recommend moving to starboard," Ash said.
"Do it," Ribeiro barked as Hunt said, "Moving starboard, sir."
The fifth ice buster slammed down from orbit, contorting the surface. The Lewis bounced. They lurched nose-up and sideways before their GPs straightened them out, cushioning the shockwave.
Dozens of maglocks clanged on the hull. The GPs rearranged themselves as they carried the Lewis toward the chimney's
gaping mouth. The sub began to tip nose-down.
"All crew, dive positions," DeBrun said.
In the conn, the astronauts' seats and displays would swivel. The same adjustments were taking place in other sections of the Lewis. Their furniture and their equipment swung on mechanized assists. So did the fold-out bunks, which were meant to serve as crash couches for human beings.
In hab one, the sunfish merely slid with the incline and repositioned themselves on the wall, which became the floor as the Lewis tilted up.
Vonnie took one of the bunks. She strapped herself in. "Join me," she told them. "We can control our descent but it's going to be a bumpy ride."
Hans screeched. He didn't like the bunk, which seemed flimsy to him. Brigit and Angelica ordered him to obey. The four sunfish crawled onto Vonnie's legs and stomach. They were heavy. Their pedicellaria and tube feet felt like sandpaper and suckers on her skin.
"Hab one, check?" DeBrun asked.
"Secure," Vonnie said.
"Hab two, check?"
"Secure," Wester said. He was with Ben, Harmeet and Dawson. Everyone else was in the conn.
"Sir, our first GPs are away and the fifth ice buster is in position," DeBrun said. The fifth buster had climbed upward after plunging through the ice. Now it held itself near the surface, where it would join the Lewis. Three of their mecha had scrambled into the chimney. The other seven would follow as soon as the Lewis went in. For the moment, they served as jacks and scaffolding, lifting the sub and raising its tail. "Our sims are good. Ready on your mark, sir."
"Arm charges," Ribeiro said.
The last GP to enter the chimney would blow the surface, dragging the ice down onto a net of molecular wire. With luck, it would seal the chimney behind them. Then the GP would remain in place with their doppelgänger, an extraordinarily slim line of defense against the PSSC.
Vonnie's pulse thudded in her head and in her fists. If they're going to hit us, they'll do it now.
She wished she'd used the toilet. She had to pee. The pressure in her bladder increased as the Lewis swayed. Outside, the ice had cracked again. Tail-over-nose, the Lewis nearly toppled before the mecha caught it. The sunfish felt her vertigo. They made a very human sound like a moan.
Ribeiro said, "Insertion in five, four, three--"
"PSSC missiles approaching!" Ash yelled.
Oh my God.
"One."
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"Sir, I count twenty warheads!" Ash yelled. "Seventy seconds to impact!"
The Lewis dropped from its scaffolding. Europa's low gravity vanished as they went into freefall. Then they smashed against two masses of ice, scraping the Lewis's belly and its portside. Vonnie felt like she was in an elevator when someone cut the cable. That two seconds of freefall made her stomach float before they careened off of the sides of the shaft.
"We're in," DeBrun said.
The Lewis jounced from new impacts as the familiar sound of maglocks rang on the hull. The three GPs in the chimney had caught them.
"Sir, radar tracks the missiles to enemy HKs, not the Dongfangzhixing," Ash said. "They're in a spray formation. I'm not positive if we're the target."
"Are they firing at our camp?" Ribeiro asked.
"No, sir. If they maintain their trajectories, they'll strike wide of the chimney. Forty seconds to impact."
"What is the status of the Jyväskylä?"
"Radar shows no sign of combat. Their screens are quiet. The ships are not attacking each other."
"The rest of our mecha have entered the shaft behind us," Troutman said. "The last one is in its defensive position. The others are attaching themselves to our hull."
"Fire charges."
"Sir, we're barely eighty meters down," DeBrun said. "At that range--"
"Fire now."
"Yes, sir," DeBrun said.
Above them, over the sub's tail, explosions roared. Every detonation rang through the hull like a gong. Loose tons of ice bashed into the sub. It began falling again.
The sunfish clung to Vonnie -- motionless, resolute -- and she tried to match their ferocious tranquility, although she was screaming inside.
We barely made it! We almost got stuck!
"One hundred and twenty meters," DeBrun reported as Ash said, "Here come their missiles."             
The explosions were muffled. On Vonnie’s display, drawn by radar imaging, twenty warheads stitched along the surface in two lines of ten. Each line was a crescent.
Encircled by the blasts, the top of the chimney caved, simultaneously driven downward and inward.
Great masses hammered the Lewis. Ice and metal clattered against their hull. Some of the mecha couldn't hang on. Their maglocks ripped off with noises like gunshots. 
The splitting ice was like artillery fire. Cracks and booms rolled through the frozen sky.
Then they stopped moving.
"We're pinned," Hunt said as Vonnie's claustrophobia yammered in her brain. We're stuck. We're trapped. We're stuck.
From below, their sensors registered much smaller percussions and impacts as the ice buster fired cables and spikes. It tugged underneath the largest masses, yanking loose several chunks.
"The enemy missiles..." Troutman said. "Did the Jyväskylä                                                                                                                                                                   fox them with SCPs? There were twenty warheads. Every one of 'em missed us."
"They want to stop the Lewis while leaving us alive," Ribeiro said, not without admiration.
As a soldier, he appreciated the value of precision strikes and hostages, and Vonnie cursed him -- You son of a bitch -- her mind racing as she marveled at how badly her race used the magic of AIs and near-lightspeed technologies. We could have built gardens inside Europa. My God, we could have made heaven on Earth with clean energy and cheap food and meds but we spend our money killing each other while millions of people are starving or sick--
The Lewis squealed. Somewhere along its hull, it was being crushed. Everywhere it was under duress as the ice pressed against its sides and shoved on its tail.
"We've lost Mecha Four," Troutman said. "Seven may be disabled. The others are digging."
"Saws engaged," DeBrun said.
"Sir, the Dongfangzhixing is hailing us on executive channels," Hunt said.             
"Do not respond," Ribeiro said. "Damage report."
Ash said, "Lock two has been compromised. Internal repairs are underway. It self-sealed with mesh. I'll have mecha on it soon."
Ash meant the GPs inside the Lewis, not the machines in the chimney. Vonnie stared at her display. She was on the starboard side. Ben was in hab two on the portside, the dented side. If it's breached, I can suit up and--
"I can help with repairs!" she said, grasping at the belts that secured her to her bunk.
"Negative," Ribeiro said. "Stay in dive positions."
Close by Vonnie, a GP tramped through the central corridor from the conn, its magnetic feet ringing as it walked. Another GP was in ready room two. She envisioned them reinforcing the hatch in lock two with sheet metal and their welding lasers.
"Are there PSSC weapons in the ice?" Ribeiro asked.
"We're scanning, sir." Troutman and DeBrun coordinated with the doppelgänger and other units near the surface.
Scattering nanotags was standard operating procedure for PSSC and NATO strikes. The tags reported success/fail rates. Ribeiro wanted to know if the PSSC had also packed their warheads with diggers or DDs. He didn't want anything dropping on the Lewis from behind, but, so far, neutrino pulse showed only the broken ice masses and avalanches.
"Looks clear," Troutman said. "I'll beef up our grid as soon as I--"
Hunt said, "The ice is moving."
"Hold on!" DeBrun yelled.
The Lewis pivoted, dropped, and spun the other way. Hans slipped from the bunk. Angelica and Vonnie caught him. His spikes dragged across her elbow and biceps, shredding her skin. Tom shrieked at the scent of blood.
Then they fell again.
"Depth is one hundred eighty meters!" DeBrun said. "Two hundred! Brace for--!"
Whump. The Lewis jolted. It stopped dead, crunching against another blockage in the chimney. Vonnie assumed the obstacle was made entirely of ice until something moved, flailing and  clanging. They'd run into into one of their GPs.
Partially crushed by the Lewis, the GP was excavating to the best of its ability. Its blows on the hull were light, but the noise startled Tom, who had been transfixed by Vonnie's injuries. His attention shifted to the hull.
--Attack! Attack! he cried.
The matriarchs shushed him. Like Vonnie, they wanted to hear what was happening outside.
The ice buster and several GPs labored at the blockage with lasers, heating elements, saws, claws. Some of the GPs were below. Some were above.
"At least a hundred meters of the chimney crumbled around us," DeBrun reported as Ben said, "It's filling in. The weight... We need to get out of here before this section buckles, too."
"Recommendations?" Ribeiro asked.
Ben spoke as if he was in command, no emotion, all logic. Their survival had driven him past jokes or sarcasm. He was nothing but brain. "Give the ice buster thirty seconds to melt what it can. Ash, use the mecha under our nose to dig a shaft. We'll fire torpedoes."
"That may destroy some of our mecha," Hunt said. "It could damage the ice buster."
"We need to get out of here," Ben said simply.
"Do it," Ribeiro said.
New avalanches slid over the Lewis's tail, filling what small open space remained. Vonnie’s claustrophobia tortured her.
If we're trapped, Peter and Jan will spend hours rescuing us, and we might never reach the ocean. We definitely won't beat the PSSC into the water.
There must be a civilization in the Great Ocean or the Dongfangzhixing wouldn't have attacked. PSSC mecha were near the ocean days ago. What have they heard? More ELF broadcasts? Sonar from living creatures?
"Fire," Ribeiro said.
The torpedo held three shaped charges. They detonated, chiseling through the blockage. The sound was a terrific bam!
The Lewis slipped loose. Outside, four mecha clutched at their hull and the walls of the chimney, slowing their descent until they struck the ice buster and fell together.
"Sir, I can't stop us," Hunt said.
New impacts rang on their belly and their starboard side. One of their lead mecha was flattened against the nose of the Lewis. Its legs tore off and it rattled up their side -- a smaller, harder avalanche of steel and plastic -- before it disappeared.
Beneath the falling Lewis, the ice buster failed to stay ahead of them. Too many of its systems had been fried. It tumbled against their nose, pulverizing a radar dish and then a sonar pack.
"Shit!" Hunt said. "I told you--"
"We would have lost hull integrity if we'd stayed," Ben said. "Sacrificing an ice buster for the Lewis was a good call. It was the only call."
"Get it out of the way," Ribeiro said. "Troutman, does it have enough function to pull aside?"
"Yes, sir."
Firing cables into the chimney walls, catching itself, the ice buster slammed into their nose again. It whacked against their spine. Then it was behind them.
The Lewis continued to fall, jerking and shaking through   the chimney and clogs of ice.
Ribeiro said, "All stations, report."
"Depth is six hundred meters, sir," DeBrun said. "No casualties. Significant damage to lock two. Moderate damage to our nose and tail."
"Mecha One, Five, Six and Nine are attached to the hull," Ash said.
"Seven and Ten are buttressing the ice above us. With luck, they'll hold the ceiling for a while," Troutman said. "I'll see if I can use the damaged ice buster to assist. I'm also getting some response from Mecha Eight, still below us."
"Our lead busters are one point five klicks below us," Ben said. "My sims look good. In another four hundred meters, the chimney is open. Troutman, if you can block everything above us, we'll be okay."
"Got it."
"What about the ice that's falling ahead of us?" DeBrun asked. "If the chimney's knocked apart--"
"There are fractures and warm spots we'll have to deal with," Ben said. "That's why the ice busters went first. They're reinforcing the walls or clearing blockages. The chimney will hold if we're careful."
"Hunt, that was a fine piece of navigation in a tight spot," Ribeiro said. "Metzler, your sims are excellent. Troutman and Sierzenga, the mecha were superb."
"Thank you, sir," Ash replied.
Vonnie blinked at Ribeiro's compliments. Was this how he sounded in private with the FNEE? In public, he'd been harsh with his soldiers and antagonistic with competitors like the ESA, although at times he'd treated her with oily grace by mentioning that she was beautiful.
Now he encouraged his team -- but she didn't want to like Ribeiro. She'd spent so long despising him.
Beside her, the sunfish wriggled as if marinating in vinegar. They couldn't imagine why Vonnie tolerated a near-savage male. That she heeded his orders was profane. In her position, they would have attacked, not necessarily to kill Ribeiro but to usurp his leadership.
They relied on her perceptions of the human dynamic. They believed her view of the mission, although they resisted when she demanded that they bury any thought of revolt. The exchange occurred swiftly and wordlessly.
We'll obey him, Vonnie signed.
We won't, they said.
Obey him. I do. You will.
"Troutman, altercast your links with the units near the surface," Ribeiro said. "I want maximum security protocols. We're going to cut communications with the surface. Before we do, give me a radar sweep up through the ice. I want another look before we're too far down. Also, our radar will inform Administrator Koebsch that we're alive."
"Sir, what about the PSSC?" DeBrun asked. "They'll detect our radar, too."
"Their missiles would have seeded the ice with nanotags. They've already recorded our escape. Troutman, send your radar sweep."
"Yes, sir. Still no sign of combat, sir. The Jyväskylä and the Dongfangzhixing have not engaged."
"Cut data/comm with the surface."
"Yes, sir."
Seconds later, the Lewis transitioned from jarring violence to a smoother ride. Suddenly their descent wasn't half as rough as it had been.
"We're out of danger," Ben said.
Harmeet hadn't spoken on the group feed since leaving camp. Now she gushed at them. "We made it! That was amazing! Everyone did so well!"
"I would have preferred less excitement," Dawson said. "We should have brought additional mecha. The Americans could have spared twenty more."
"Yeah, it was selfish of them to give us most of their supplies after putting everything they had into this sub," Ben said, laughing at Dawson. Ben sounded much more like himself and Vonnie laughed, too, wanting to connect with him -- but she said nothing as he traded sims with the people in the conn.
Everybody seemed to be holding their breath. They waited for another catastrophe. Nothing happened. Their mecha eased their descent by skidding along the chimney's walls, braking the Lewis, scraping the ice. Loose chunks and flecks wisped against the hull, a constant hailstorm. The sound was peaceful after the mayhem they'd endured.
Ten minutes passed.
"Colonel, I'm sorry, I need to get up," Vonnie said. Twice today she'd asked for his permission, and she hated it.
"Be quick."
She unstrapped herself and crossed the room, hunching to keep her balance when the sub whacked through an irregular bend in the chimney.
She entered one of the bathrooms. The shower and the toilet were unusable at this angle. These fixtures hadn't rotated like their chairs and bunks, but there were diapers available and she peed into one, then stuffed it in the trash.
She snorted when Tom prodded innocently at the door. She wasn't ready to be that open with the sunfish. She returned to her bunk and strapped in.
She had a question she didn't ask.
How are we going to get out??? It looks like we'll make it to the ocean, but we can't stay there forever and the chimney is shut. The PSSC dropped thousands of tons of ice around the top of it.
Our ice busters can carry us most of the way up... maybe excavate... but there will be cave-ins and God knows what kind of PSSC traps or mecha...
If we have to climb through the last kilometer in scout suits, we could be in for a long hike. The catacombs are gone. We might need days to find an open passage.
 It was a problem for another time.
The crew settled into a rhythm. Their speed was now five kilometers an hour. They believed the frozen sky was twenty kilometers thick in this area. In approximately thirteen kilometers, their speed would slow to a crawl as the chimney filled with slush, then increase again after they passed into liquid water.
Ben pored over his sims, providing updates to Ribeiro and DeBrun. Their maps incorporated data/comm from the three ice busters ahead of them. Ash and Hunt shared piloting duties. Troutman monitored the GPs.
Vonnie was forgotten. She listened to her crewmates. She paid special attention when Ben or Ash spoke, but they concentrated on their work and she had nothing to contribute.
Another forty minutes went by.
Very soon, the sunfish would enter the next stage of their wake/sleep/wake cycle. They could go without rest, but missing sleep affected them negatively. She intended to leave before they grew hostile.
I can help Ash or Ben, she thought. A shower will feel good, and I'm hungry. I--              
A light flashed on the hatch from decon one. Startled, the sunfish rustled against her. Hans coiled his arms, preparing to jump. Tom clacked his beak.
Vonnie glanced at the group feed to see who'd left their station. Who was coming?
If it's Wester, he's in for a fight.
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The hatch opened above Vonnie, where the wall had become the ceiling as the Lewis plummeted through the ice.
Harmeet appeared on her hands and knees. As she looked down at them, Hans relaxed. So did Vonnie. Tom closed his beak. The four sunfish cried their welcomes to Older Matriarch, and Harmeet waved timidly.
She'd dressed like Vonnie, t-shirt and shorts, barefoot. She was a short, dumpy shape without muscle definition in her arms or her butt.
Her voice was hoarse. She swallowed hard. "Hello, Von. Can you ask them not to--?"
Then the males were on her. They leaped up, a swarm of arms and beaks. At the same time, the Lewis caromed from the chimney wall with a boom.
Harmeet yelped. "Oh!"
Behind her was decon one. From there, the central corridor. Vonnie prayed the exit was sealed. She yelled, "Stop!"
Tom could have shot past Harmeet into the next room. Instead, he prevented Harmeet from falling with an adept balancing act. He clung to the open hatch while cupping Harmeet's left shin and right knee. He supported her.
Hans wrapped himself around Tom and Harmeet. They were gentle with her -- as gentle as sunfish could be. They rummaged over her body, smelling her, tasting her.
Then they used themselves like a living rope or a swing, neatly lowering Harmeet to an available bunk.
Wide-eyed, she stammered, "We... I should..."
Above her, Tom hoisted himself into the open hatch and shrieked, gauging the shape of decon one before he withdrew. The hatch shut automatically. Vonnie exhaled. She hadn't been sure if Tom would stay or go.
Brigit and Angelica joined Harmeet. So did Tom and Hans, although Hans extended two arms to Vonnie, connecting them. To her credit, Harmeet tried not to show her revulsion. She craned her neck to keep them from touching her face, but she manufactured a smile and patted at the sunfish like a mom with rowdy children.
"Why didn't you say you were coming?" Vonnie asked.
 "Ash said you'd tell me to stay out. I couldn't let you do this alone."
"They won't hurt you."
"They might. I've seen what they... Pain is a normal form of communication for them," Harmeet said.
She wasn't doing herself any favors. Tom chittered in dissatisfaction at the quaver in Harmeet's voice, so Vonnie said, "It was brave of you to come. And we'll leave soon. They'll need to sleep."
--Brave? Brave? Hans piped.
Vonnie saw another way to convince them of Older Matriarch's worth. Playing to Harmeet's expertise, she said, "I've been thinking about what's below us. Tell us what we'll find in the ocean."
"Nobody knows."
"You probably have the best guess. Here's what I think. The ice is full of niche environments. We may never find every little pocket world. There could be more beavers and ferrets on the equator or in the northern hemisphere. The ice has too many places to hide... but the ocean doesn't. There are no barriers, no dividers. It's a single body of water. What effect would that have on the proliferation of life?"
Harmeet rose to the task, earning a louder chirp from Hans. Angelica rustled against Brigit and Vonnie. They were intrigued by Older Matriarch's new self-assurance.
"You're oversimplifying," Harmeet said. "Are there different environments in Earth's oceans?"
"Yes, but our oceans are different sizes and depths. They have different temperatures, different weather. Even the salinity and mineral content varies. Our oceans are separated by our continents. None of that applies here. The Great Ocean is homogenous."
Harmeet smiled again, a real smile now. "Sometimes you don't sound like a pilot."
Vonnie grinned at her. "Ben said that, too. Why does everybody think I haven't been listening? I've picked up a few things from eggheads like you."
"I see," Harmeet said, but her smile faded. Her voice was gentle. "You've spoken with William."
"Dawson? So what?"
"Many of us share his hypothesis that the ocean is a gigantic dead zone."
"No. There's life down there. Cities, maybe. Every species that crawled into the ice, then evolved and diversified, must have come from the ocean."
Harmeet nodded. "Their progenitors, yes. In the distant past. But you seem to imagine the Great Ocean as a uniform body of water or a... a huge metropolis like Beijing."
"I know it's big. It's bigger than all of our biggest cities combined."
"Sweetheart, the Great Ocean has more volume than all of Earth's oceans combined. By itself, the ocean's sheer size allows for heterogeneous domains. That means it wasn't a single environment for any lifeform to exploit."
I know what 'heterogeneous' means, Vonnie thought. I just said 'homogeneous,' didn't I?
But she didn't argue. She gestured for Harmeet to go on. The sunfish were listening, too. They might not have grasped some of the concepts under discussion, but they learned as much from the women's body language as from their conversation.
Harmeet said, "No single species could have conquered the ocean. Look where we've explored along the southern pole. Our sims lack detail, but we're certain that the ocean floor swells up and down, creating shallows and deeps. There are mountain ranges. There are basins and trenches. Orbital stresses and volcanic activities cause these features to reform quickly. The quiet zone at this pole is a recent phenomenon. Even here, disruptions annihilated the sunfish empire."
"Isn't that my point? There are safe areas. The civilization will exist in them."
"Possibly. They would need to be mobile."
"Maybe they're swimmers, drifters. Maybe they build structures on the bottom where they can, but their entire civilization is nomadic. I can think of a hundred ways they could have adapted."
"There are other issues to consider. Storms. Tsunamis. Eruptions. Quakes."
"We have those on Earth."
"Everything is larger here. More violent."
"I believe O'Neal and Lam. O'Neal was positive there's life in the ocean, and Lam covered more territory than any of our probes. He learned something. He tried to tell me."
"Sweetheart, O'Neal was a dreamer and Lam was dysfunctional." Harmeet's voice was mild but firm. She was adamant. "Iron, salt, acidity... after so much time, the poisons have spread everywhere. This ocean is no longer conducive to life."
"That's what Dawson said. Space isn't conducive to life, either. But here we are."
Harmeet didn't answer.
"The sunfish are here, too."
Harmeet smiled once more, but there was sadness in it. "I love your fight, Von. It's your best quality. I just don't want you to be disappointed. Hundreds of thousands of years ago, maybe millions of years ago, the Great Ocean must have been a busy place. The fossil record should be considerable. As a science expedition, this mission will be fruitful. Unfortunately, I have to agree with William. The sunfish may be the last in a line of succession much like we're the last branch of humanity except for the apes. A few of their ancestors may still exist in the ice, but I don't believe we'll find much in the ocean. Bacteria. Weeds. Only a few extremely hardy lifeforms could have survived."
"How do you explain the radio broadcast?"
"It might have come from an automated relic of a long-lost empire like Peter said. More plausibly, William is correct. The ELF signal was transmitted through Europa by a spy sat."
"If that's true, why did the PSSC try to stop us? They probably reached the ocean yesterday. If they'd used all of their mecha to dig instead of attacking us, they would have gotten through the ice even sooner."
"Lam said the tribes were sabotaging their excavations. The PSSC delayed themselves by driving out the sunfish. Then they decided to weaken us. Aggression and greed are simple motives. Don't forget, Europa only matters to a lot of people as a fuel depot."
"Lam also said something about larger enemies. Deeper enemies. He wasn't talking about PSSC mecha."
"Maybe he was trying to tell us about the Low Clans. We may prove that they exist during the next few hours. At the very least, radar might show us where to return after we've worked out a new agreement with China."
"What agreement?"
"Sweetheart, wake up. O'Neal was enamored with the tribes' myths, and China may want to verify the condition of the Great Ocean, but their real goal has been to establish a new battlefront. They beat us on the ice. They beat us in space. They'll lose that advantage as more ships arrive, but now they're ahead of us in the ocean." Harmeet spread her hands like a teacher waiting for her pupils to formulate the obvious conclusion. "Don't you see what they've done? Missile batteries inside Europa will be an insurmountable weapon."
"Missiles inside Europa," Vonnie said, resisting the idea. "Why would they bother?"
 "Wherever we land, wherever we go, they can disable our operations by detonating missiles in the nearest hot springs or volcanoes -- and if we move to solid areas, they can send diggers carrying warheads up beneath us. The mere threat of geysers or quakes will scare Berlin. Nothing on the surface or in the catacombs will be safe. China may force us to buy deuterium from them or license our mining rights. That's why we  constructed a sub in three days. Berlin sent us to counter the PSSC incursion, but we're too late. There are too few of us. China was pouring HKs and probes into the ocean before we even approached our chimney."
Vonnie shook her head. Your fatalism is showing, Harmeet, she thought, feeling despondent.
Harmeet made her feel like she was jinxed.
Too many turning points had gone wrong for Vonnie as far back as her relationship with her parents. Not even her love for Ben had been easy... and if making each other feel good wasn't painless, how could anything be?
I won't accept it. She refused to believe that any of the forces at work were too large to overcome. Nothing is inevitable. Harmeet is no better than Ash used to be.
People wrap themselves in religion or politics because they're lazy. They don't have the strength to stand on their own, then they despise their own shortcomings, so they cement themselves in their beliefs because admitting they were wrong feels like a bigger mistake. They stonewall.
Harmeet wants to think we're puppets led by our destinies. If that's true, all she has to worry about is her lab work.
Ash, Claudia, men like Ribeiro and Hunt, they pledged themselves to an agency or an army. They're good at their jobs and that's enough for them.
I've done it, too. Conformity, inclusion and prestige are the name of the game. The bureaucrats knuckle under to their higher-ups. They enable men like Dawson. They groom servants like Henri and Ash. They'll bear with troublemakers like Ben if he has talent they can't buy anywhere else. They even put up with me, but they won't promote Ben and the people at the top of the hierarchy have tried to diminish me with media campaigns and rumors.
Nearly everyone lets them get away with it.
People are sheep. Nobody wants to speak up. Most of our problems from situations as personal as a shitty boss keeping his job to major events like our world wars happen because people do what they're told. They'd rather suffer, they'd rather see everybody suffer, than stand out from the herd.
I suppose that means there's something wrong with Alexis Vonderach. It's why I feel alone. It's why my few friends are so important to me.
It explains why I love the sunfish. They've been a new way for me to fit in, she realized as Brigit, Angelica, Tom and Hans buzzed. They'd sensed her conflict. They identified with her frustration and they celebrated her decision to challenge the submarine's leadership.
But just now, they were on the threshold of their next sleep cycle. If they didn't rest soon, fatigue poisons would dull their self-awareness. Tom and Hans would grow more belligerent. Brigit and Angelica would become less interested in harnessing the males.
Could she leverage them against Ribeiro?
"Colonel," she said, "I'm sure you've been monitoring this room."
"Affirmative."
"I realize that Harmeet is right. We're not here to look for a native civilization. Brasilia, Washington and Berlin sent us to do anything we can against the PSSC before it's game over, checkmate. Harmeet and Dawson were our disguise. Same for Ben. With them onboard, you could claim this was a scientific mission. Otherwise the PSSC would have blasted us."
Ribeiro said, "This is an allied vessel, and your astronauts aren't military, so you are free to speculate about our mission parameters with each other. Not with me. My orders are to enter the Great Ocean."
"Then what?"
"Then we will have new directives," DeBrun said. "They're sealed until we clear the chimney."
"You mean until we enter our new battlefront."
"Von, don't," Harmeet said as Ribeiro continued in a dire tone. "I can neither confirm or deny," he said. "Nor will Commander DeBrun."
"This is a crappy warship if that's the plan," Ben said. "I'm a lover, not a fi--"
"Enough," Ribeiro said. "Our AIs report an increasing level of agitation among the sunfish. You have your orders. This discussion is over."
Vonnie decided to play her hand. She wanted to give the matriarchs more power aboard the Lewis. She said, "Colonel, wait. The sunfish hate the PSSC as much as we do. Let's benefit from it."
"How?"
"Patch them into our sensor array."
"Negative."
"There are fifty gear blocks on our exterior. Limit one to passive sonar. If they can't scream, they can't give us away even if it's an accident. Let them listen. You know their hearing is exceptional."
"Negative."
"They might pinpoint targets that our AIs miss."
"Sir, I'd like to take her suggestion under advisement," DeBrun said.
"Noted," Ribeiro said. "Vonderach, calm them down. Johal, I'll remove you from hab one if there's the slightest threat to your well-being."
Vonnie knew his last words were for her, not Harmeet. Harmeet's safety was his pretext for ending more debate. At least she'd planted the thought in his head. The sunfish weren't baggage. They could be an asset.
"I'll do want I can, sir," Vonnie said as Brigit rasped the underside of one arm on her thigh.             
--Loud Warrior wants you to be smaller, Brigit cried.
"It's part of how we cooperate. It's okay." Vonnie rubbed her hand on Brigit's topside with real fondness. "This would be a good time for you to sleep. Older Matriarch and I will watch over you," she said, glancing at Harmeet to see if her friend would agree.
--Older Matriarch stays with us? Brigit piped.
"Yes," Harmeet said.
"We'll watch over you," Vonnie promised, nodding her thanks to Harmeet. Step by step, their two species were developing closer bonds and better appreciation of each other.
Maybe the sunfish already knew humans too well.
--She is full of fear, and you are hungry, Angelica cried. --You cannot defend us for a full cycle. You cannot stay. You cannot show vigilance.
"Yes, we can." Vonnie wasn't going to eat in the filthy room, but she'd skipped meals in the past. She moved her hands to include Angelica and Tom, massaging their rough, scarred skin. She had seen sunfish lull each other. She spoke in sing-song. "You've eaten. You're warm and safe. We can provide more eels when you wake."
--Noises? Noises? Tom cried.
Outside, their mecha scraped over another deformity in the chimney wall. The Lewis shook.
"There will be more noise," Vonnie said. "This odyssey will take longer than a sleep cycle, but there's nothing outside except dead ice. You should rest."
Brigit stroked Angelica, too. Both of them huddled around Tom and Hans. --Sleep. Heal. Regroup, Brigit piped. --Young Matriarch guards us. Older Matriarch warms us.
Vonnie and Harmeet settled in. Allowing the sunfish to pile against them was uncomfortable and inconvenient, but it was a necessity. They watched their displays. They listened to the ice murmuring against the hull.
Another hour passed.
In the conn, Ribeiro, DeBrun and Hunt paged through minute-by-minute updates to their sims. There were catacombs beyond the chimney walls in this area, although the region was stable. The missiles and cave-ins near the surface hadn't affected the deep ice. They'd detected a chasm as large as a soccer stadium, three slow-moving rivers, a strand of rock islands -- and few indications of life.
Ben had fired only seventeen nanotags since entering the chimney. Each tag marked an interesting spot for future missions. Radar hinted at old dams among the rock islands, where tribes may have once built reservoirs. Neutrino pulse detected bacterial mats in the rivers. He'd also identified a single clump of fungi.
There were no living sunfish, no Top Clans, no Mid Clans.
Their depth was 12.4 klicks when Troutman reported that their vanguard of ice busters were carving a tunnel through a dense rime of slush where the chimney was almost completely blocked.
The busters were 1.7 klicks ahead. In fifteen minutes, the Lewis would join them. Below the slush was a near-solid layer of ice, slush again, then liquid water.
The busters fortified the sides of the tunnel as they drilled. Nevertheless, it was slumping shut, so it would need to be excavated again. DeBrun posted a countdown for Vonnie and Harmeet on one of the displays inside hab one. Their GPs would bring the Lewis to full stop before it nosed into the slush with its grinders and saws.
As they grew closer, Vonnie nudged Brigit, rousing her. The sunfish had slept for seventy minutes. They needed more, but Vonnie didn't want them to wake abruptly. Their reflex would be to lash out. They could maim Harmeet.
"We're going to stop," she said. "Our tools will make horrible sounds."
Angelica and Tom bumbled against her, confused. One of Angelica's arm tightened painfully on Vonnie's ankle. "Mm!" Harmeet cried, pressing her lips together. Hans had clenched around Harmeet's waist.
"Let her go!" Vonnie yelled. Slapping each sunfish, she said, "Wake up. We've reached an area where there's slush and ice. Our tools will make loud sounds as we dig."
--Digging? Digging? Tom piped. He seemed to be the first to regain consciousness.
Hans let go of Harmeet.
"I'm sorry," Vonnie said, but Harmeet summoned a firm look and shook her head.
"Don't apologize," Harmeet said. "This is who they are."
"Wait. Are they..." Vonnie drew her fingertips along the skin around Tom's amputated stump. Then she turned to Hans. Tom's hemorrhagic bruises were fading, and both males had fewer, smaller fungal infections among the stubby spikes on their topsides. In the dim light and the shadows, Vonnie hadn't seen the change until they untangled themselves from sleeping in a pile. "What was in those shots I gave them? I can't believe they healed so fast."
Harmeet offered her enigmatic smile. She seemed pleased and frightened, too. "This is who they are, Von. As a genesmith, I have to envy their metabolism and immune system."
Vonnie narrowed her eyes. That sounds like something Dawson would say, she thought. She wished she'd demanded more answers from her friend, but she hadn't wanted to disturb the sunfish while they slept.
She also didn't want to pursue the subject in front of them. They were improving. For now, that was enough.
Tom and Hans responded to her thoughts by squirming against her. --Stronger! Stronger! they cried. --We can scout! We can fight!
The Lewis heaved as one of their GPs lost its grip on the ice, sliding through a wet, loose part of the chimney wall. Then it struck firm ice again. Its claws dug in, scratching and scraping.
"Two minutes," DeBrun said.
Brigit and Angelica were communicating in the matriarchs' private language. The intricate contact between the wriggling undersides of their arms did not escape the AIs, who wrote a transcript on the display: New wealth! New water! We will kill the Low Clans!
The sunfish couldn't see their own words, and Vonnie acted like she hadn't noticed. She acted like she was nervous about their upcoming maneuver. To Harmeet and the sunfish, she said, "Make sure you're lying flat. Check your straps. We could hit hard. You don't want whiplash."
They weren't at the Great Ocean yet. They'd encountered the icy shell of a broad lake. Over time, it had frozen and unfrozen, allowing gases and heat to percolate up through the chimney. The shell was multi-layered and uneven. After piercing it, they would descend another five to seven klicks before they reached the base of the frozen sky.
Long before then, the chimney would open into flooded branches like the root structure of a tree, offering more room for the Lewis, although this immense labyrinth would be cluttered with various substances. Their sims indicated blotches of sulfur and ammonia. They might encounter rafts of pumice or bands of rock dust. Possibly they'd find rotting organic slime or plankton or algae.
Other solids would be hazardous. They were prepared to meet broken-off rock islands, old spires of lava and the towering girth of fin mountains. Some of the mountains would contain magma chambers and cone or shield volcanoes. There would be hydrothermal vents.
They were approaching O'Neal's "middle zone." Angelica and Brigit believed they'd find lifeforms. That was good news, and, for Vonnie, maybe there was no bad news.
Anyone could have predicted that the sunfish wanted to fight the Low Clans. Even their treaties with their neighbors started with bloodshed. They had no concept of 'We come in peace'... but would the brawn of the Lewis and its mecha cause the Low Clans to yield?
Or would the Low Clans attack?
"One minute," DeBrun said as they approached the lake's shell. Not far ahead, their third buster churned after the other two, re-opening the tunnel. Radar showed a slouching pit of mush and churned ice.
"Hunt, Sierzenga, take your time," Ribeiro said. "Get us through safely. I expect the same degree of excellence in your piloting as when we were trapped."
"Thank you, Colonel," Hunt said.
"It wasn't us, sir," Ash chimed in. "The sub handles like a dream and our mecha are well-programmed."
What a suck up, Vonnie thought, although she wanted to give Ash the benefit of the doubt. She assumed Ash was playing nice with Ribeiro so he'd treat everyone better.
The sunfish clacked at her puckish mood.
The Lewis rattled. Outside, their mecha dragged on the chimney walls, slowing them. They stopped.
 Meanwhile, the doppelgänger that had run ahead of the ice busters was waiting. Vonnie had forgotten it was down here. The doppelgänger neatly clamped itself to the Lewis's tail.
Their saws whined. They nosed into the heavy slush as their GPs clanked along their hull, taking positions beside the doppelgänger. Their grinders shrieked. The heating elements thrummed. The Lewis wobbled and shimmied with a hundred different vibrations.
Vonnie asked Harmeet, "If you don't think there's a civilization in the water, why did you come?"
Harmeet offered another melancholy smile. "I have a job to do. I hope we'll find everything you want."
"What about the sunfish on Io? If they didn't launch ships from the Great Ocean, they must have come from Ganymede or Callisto, maybe Titan or Enceladus," she added, referring to two of Saturn's moons. "Hell, their empire could have begun on Mars. We know there were glaciers and running water on Mars before its atmosphere boiled off. There are fossils of bacterial growths and other things we can't identify."
The sunfish stirred against her. Angelica prodded Tom and Hans. The males screeched.
--Where? Empire? Gone? Where?
They'd misinterpreted some of Vonnie's words. They thought she'd named distant areas of Europa, not other moons and planets. They were still learning about the solar system and astrophysics. More crucial to the sunfish, they preferred resources that they could touch, not pronouncements of lost riches or greatness. They wanted answers, but Vonnie had been instructed not to speak of Io in front of them.
Ribeiro said, "Watch yourself, Vonderach."
"Colonel, the matriarchs will be more cooperative if we let them participate."
"Your suggestion was noted."
"This is a new suggestion. We'll need time to rig an interface they can control. They need some time to practice."
"Metzler, you've calculated our progress?"
Ben said, "It'll be slow for at least an hour. Then we'll hit open water -- more open, I mean. We won't have room to spread out until we're in the ocean. The chimney widens but it's crammed with guck and rock. Our sims are good to two klicks in places, although we have blind spots at eight hundred meters. It's gonna be like swimming in a big pot of chili."
"Sir, we could use another set of ears," DeBrun said.
"Vonderach, stay where you are," Ribeiro said. "Our mecha can install a sonar station for the sunfish. Coordinate with Sierzenga. My first requirement is that it's equipped with a kill switch. Second, disable their gear block so it's passive only. They cannot be allowed to use active sonar."
"Yes, sir," Vonnie said. She agreed with keeping long-range sounds exclusively under human control. They didn't want the sunfish to scream their challenges into the dark.
"Von, I'll send a GP to your door," Ash said. "Give me five minutes to prep."
"Roger that. Bring them food, please." Vonnie explained what she and Ash were doing. The matriarchs lashed and the males snapped their beaks, pleased to be joined by a metal warrior. To them, the addition of a mecha in hab one was an affirmation of their importance.
--We are Ghost Clan Thirty! Hans cried.
Next, Vonnie turned to Harmeet. She'd gotten what she wanted from Ribeiro. She also wanted more from her friend.
"The evidence supports a technological civilization," she said. "I realize the ocean is poisonous, but a spacefaring civilization could protect itself. If they came from another moon, they might have colonies down there."
Harmeet studied Vonnie's defiant expression. Then she said, "Did William confide to you that he's become more favorable toward the sunfish?"
"Yes. He used those exact words."
"You should speak with him. William, are you on the group feed? I'd like--"
"Hold it," Ben said. "She doesn't need a lecture from him. I can tell you straight out that we're about to enter the most biologically diverse area on this moon. The least diverse are the niche ecologies in the ice. Some of them cover as much volume as a block of highrises. Maybe someday we'll find one as large as New York. Big deal. This area is the foundation. It supports the whole food chain. And below it? Another foundation. An older foundation."
"Ben," Vonnie said, but he was on a roll.
He was boasting. He was jealous of Harmeet's closeness to her, so he'd accused Dawson of giving lectures before delivering a lecture of his own. He said, "Something has kept the sunfish out of the Great Ocean. Maybe it's the Low Clans or predators. Maybe it's a foreign empire. It could be all three."
 "Ben, you always interrupt," Vonnie said.
"No, I don't. People interrupt me. Ribeiro interrupted me a few minutes ago. You interrupted me when--"
"Don't be a pest." Vonnie looked at Harmeet, wanting her to finish her comments about Dawson. "What were you going to say?" Vonnie asked.
"Nothing. Ben made several valid points. Let's get ready for Ash's mecha," Harmeet said as their display flashed with an alert. They heard the mecha above them. "You should explain what we're doing again. We don't want Tom or Hans to wreck the equipment."
"Right," Vonnie said.
Harmeet's caution was sensible, but her round face was a mask and the sunfish squirmed as if prying at a buried treat. Harmeet was often thoughtful. It was unlike her to be reticent.
The hatch opened. Tom screeched as the mecha squeezed through with a case of tools and hardware. It was also carrying bulbs of orange juice and a mesh bag of eels. Its feet rang on the ceiling, then the wall.
None of the sunfish jumped at the hatch. It closed.
Vonnie's gaze remained on Harmeet. Before the battle, after they rescued O'Neal, during the few days when most of them had basked in their accomplishments, Harmeet had
been pensive. Vonnie recalled asking her if she was okay.
Whatever she's holding onto, it's bothered her for a while, but she kept it to herself. Did she tell Earth? Was she ordered not to say anything?
I don't know if I can handle another surprise.
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Eighty minutes later, they transitioned from the crackling base of the frozen sky into the middle zone, a poorly delineated region that might have been better described as the hectic,  rolling surface of the Great Ocean.
In places, the water slapped at the ice. Waves swelled and receded. There were rushing currents, slow currents -- or no currents at all.
Some areas had quietly flooded.
Others were in the process of coming apart or freezing solid again, altering the currents, creating new waves and tides. The noise was deafening. The crunching ice and the busy ocean were never-ending riots.
As they plunged from the ice into a stretch of open water, the Lewis leveled out. The floor became the floor again. The work stations in the conn and the furniture in the hab rooms were realigned. They descended into the uppermost layers of the ocean like a gazelle at a drinking hole, skittish, ears pricked, poised and alert.
Vonnie's stomach gurgled. Her midriff felt empty and tight. She was thirsty. Her muscles had stiffened from lying on her crash couch. The stink in hab one was eye-searing. The sunfish had continued to soil the room -- and she was hardly aware of her hunger pangs.
She was delighted.
Technically, they were still inside the chimney, although it could hardly be called a chimney anymore. Even limited to passive sonar, their AIs drew sims of enormous hollows all around them, although they couldn't see far. Their sonar was impaired by high levels of silt.
"I would like to say something," Ribeiro announced. "This is an unprecedented event for our countries."
Everyone waited as he seemed to collect his thoughts.
"It is important to perform well," he said. "Our crew set a high standard in the ice. We must adhere to the same high standard now."
They waited for more.
"That is all," he said as DeBrun added, "Thank you, sir."
Vonnie snorted. Ribeiro wasn't exactly poetic. He could dish out complaints or compliments about their work, but he hadn't touched their hearts.
At least he tried, she thought. Then, more generously, maybe he's maturing, too.
She would have liked to say something. She wanted to commemorate Christmas Bauman and Choh Lam, whose footsteps -- the first human steps on Europa -- led them to this moment, but many others had also given their lives. She couldn't mention her friends without mentioning everyone who'd died. Listing them would take too long. Also, invoking those names might cast a bad omen on the Lewis, so she kept her thoughts to herself.
She listened and watched.
In a cavity where the water sighed placidly instead of thrusting or billowing, their crew spent twenty minutes repairing the anechoic coating, which had been torn on their nose and portside. They had four exterior mecha and the doppelgänger. Troutman and Hunt walked these mecha around the hull, patching it with tanks of spare material they'd stored in both air locks.
Lock two had been fixed -- mostly -- but they would use only lock one. Their consensus was the seal on lock two might not last. Prudently, Ribeiro decided to minimize the number of times it opened and closed.
The surging water inhibited their work. In places, the new coating bubbled, but there was nanotech in the spray and it smoothed the material for them.
As the Lewis held position, they listened with passive sonar, sending no signals, releasing no probes.
Their propellers had milled blades. Even at full power, the blades were noiseless and therefore undetectable. Running silent, PSSC subs and hunter-killers would be equally difficult to hear, although every vessel left a trail in its wake, which could betray its presence because the water was so dirty. The faster anything went, the larger its disturbance through the silt -- and they weren't listening only for the PSSC.
Fresh water downwellings and heated upwellings combined for a godforsaken muddle of riptides, rogue currents and obstacles. Great floating shoals of loose ice rattled like bones in a tub. Bergs creaked ponderously.
Staining the ice and threaded among the currents were sticky conglomerations of rock dust, iron, sulfur, salt. They also found bacteria, some black, some albino.
Their tool pods provided close-range analysis with chem packs and spectrometers. They gathered samples, which were sealed in lab packs but not brought inside the Lewis. Dawson and Harmeet ran tests remotely.
They identified two previously known black strains, which grew in familiar mats. They also identified six new albino strains, which grew in stranger shapes.
All were hyperthermophiles that lived near magma chambers or in the extreme temperatures of volcanic vents. All were dead or dying. They appeared to be torn-off, cast-off pieces of larger organisms. Recreating the mats in sims based on their molecular and physical structures, Dawson hypothesized that the different albino strains formed in clumps like cheese curds or short, pliable fingers.
There was life in the Great Ocean, albeit very simple life which was constantly subjected to destruction. Some of the dead chunks appeared to have been refrigerated and preserved by the freezing water for centuries.
Still, the presence of thermophiles sparked new energy in many of the crew. Bacterial mats could serve as the foundation of a diverse ecology.
Ribeiro gave the command to descend.
Ash brought them downward at about half speed, creeping along at fifteen kilometers per hour.
Thermoclines, the layers of water at the Great Ocean's surface, limited their passive sonar to a range of two klicks -- and most of that was at low resolution. Ribeiro wanted better maps before they went faster. He expected their passive sonar range to quintuple after they penetrated the thermoclines.
For active sensors, the Lewis was equipped with neutrino pulse and 2MS, multibeam model- and sim-assisted sonar. Using a broad spectrum of frequencies, 2MS might increase their vision to a sphere almost fifteen kilometers across, but active sonar would be like screaming into the ocean. Anything with ears could trace active sonar to its source. Anyone with technology could also follow a neutrino pulse.
Ash took them down slowly, warily.
They heard no sign of living creatures, perhaps because they'd taken the Lewis away from the nearest mountains. The mountains were a possible home for advanced lifeforms, so they would investigate, but they wanted to approach the mountains from open water. Descending directly onto the rock might have been a death sentence. The currents and the debris in the water were both worse near the mountains.
Two klicks to their northeast, a trio of narrow peaks speared into the frozen sky. The ice leaned noisily against each peak, dragging and grinding. Reciprocating with another kind of violence, two of the mountains expelled magma and gas. The heat spread upward, creating hollows of melted ice. Cold water gathered in lakes or flowed in rivers, which sent downwellings to collide with the upwellings and the brutal tides of the Great Ocean.
Temperature gradients added to the havoc of the middle zone. Colossal, fickle currents met the Lewis. More than once, a barrier from cold-to-warm or hot-to-cool strummed through their mecha like ghostly hands stroking at a harp. Pushing through fast currents into slow currents or vice versa did the same.
Loose ice tapped at their nose and their sides. A thicker pocket of silt whispered against them.
Inside hab one, toying with their new sonar interface, the sunfish were transcendent. They buzzed and clacked at every disturbance on the hull. Even more eagerly, they clung to Brigit, who was connected to the interface.
She was older than Angelica and not as fertile, so she'd risked herself with the human device. Vonnie had assisted in adjusting its bandwidths to ultrasound and lowering its volume. Otherwise the furor outside would have painful after Brigit attached two microphones to the protected nubs of her ears, again with Vonnie's help and two dabs of stickem.
The sunfish were locked together. Brigit and Angelica communicated busily in the language of the matriarchs. Tom and Hans added their knowledge as veteran scouts. The four of them were a living computer, willfully apart from the two women in the room, although Angelica stayed in contact with Vonnie by wrapping an arm around Vonnie's ankle. Angelica also maintained less intimate contact with Harmeet by touching her side.
The two women were on the periphery of the foursome's group mind, no more -- and no less. Angelica conveyed questions to both women and answers to Brigit while simultaneously absorbing feedback from Vonnie and Harmeet.
Vonnie shared their euphoria. She envied their lack of fear. To them, the middle zone was not particularly deadly or unpredictable. They saw room for ten thousand offspring.
They were certain they'd find food. If not, they would bring eels and bugs... and if the eels failed to reproduce in the nearby lakes... if the bugs could not thrive among the impermanent catacombs... then they would kill hundreds of savage males and freeze their larder in the ice.
The AIs recorded every impression flashing between the sunfish. Translations were posted on the display, a mad scroll of distances and numbers.
Before leaving the ice, the Lewis ceased to exchange data/comm with their three ice busters, which now served as clumsy submersibles. The ice busters had extended wire probes to the Lewis, connecting via hard lines. Now they were tied to the Lewis like balloons, with two on the starboard side and one on the portside.
Brigit heard as clearly as the Lewis’ sensors if not as far. Her range extended less than three klicks, yet her depiction of the varied currents was exquisite. She appraised the ever-shifting gestalt of water and ice with an accuracy that stunned no one, not even Ribeiro.
He included Brigit's information in their sims. He asked Vonnie, Ash and Troutman to improve her range. The sensor arrays of the Lewis reached ten klicks -- also with blind spots -- by combining passive sonar with temperature readings, infrared and high-gain cameras, but visual mediums were no good to sunfish. Their crude photoreceptors were like exposed nerves, not eyes, and signaled pain more than sensing light.
Troutman and Ash were conjuring plans to reengineer their temperature readings for Brigit's physiology. Troutman's initial idea had been a box like a VR unit. Put a sunfish inside. Radiate heat or cold in small and large amounts to indicate distance and intensity.
Ash agreed they could build it, but it would take time. Meanwhile, Vonnie had suggested sending the busters deeper into the ocean. Two of them hovered within five hundred meters of the Lewis. The third went as far as a thousand.
The wider they cast their array, the farther Brigit could listen, but Ribeiro didn't want their hard lines to catch on an ice berg. Vonnie thought that was stupid. The lines were flexible and detachable, and the busters could easily reconnect with the Lewis if they popped loose.
She wanted to see more and see it sooner.
"Colonel, I'm trying to explain how we'd communicate hot and cold to the sunfish," she said. "They don't want to be encased in a machine."
"They're encased in one now," Ribeiro said.
"Entering the Lewis and using the sonar interface has been a lot for them to deal with. Look at your display. They're trembling. The ocean is like heaven and hell to them. We don't want to push them over the edge."
"We can design something simpler than a VR unit," Ash said. "If they don't want to be stuffed in a box, I get it. We can arrange metal plates for them to touch with their arms, bake 'em, refrigerate 'em. I don't know how accurate that'll be if it's not three dimensional."
"We can calibrate it to show vertical depth," Troutman said. "Then we'll move to the VR unit once they realize we're not hurting them."
"Good," Ribeiro said. "Vonderach, tell them what we've decided. I want the sunfish to get a feel for the mountains.  Listening to the currents is a start, but they need to be aware of the volcanoes, too."
"Yes, sir," she said.
Like the sunfish, she felt galvanized to the point of distraction. Would they find a spacefaring civilization, or, at least, the remnants of an empire with radio and metallurgy? The Great Ocean was vast enough for multiple civilizations -- multiple species -- that could have battled each other for eons. Every klick, every meter, was like traveling through time.
They might stumble into a war. They might appear during an era of peaceful trade and coalitions.
In Dawson's opinion, the Lewis was descending through plain simple muck. He envisioned a grand but ultimately finite expanse where fossils and possibly ruins were interred among the natural features, but there were no monsters waiting to pounce.
Maybe they would be safer if he was right.
Worrying, Vonnie patted Angelica again as she glanced at the display from the conn. "There are magma spills on the rock far below us," She said. "Can you hear the water boiling? Can you trace the heat to the land?"
Brigit and Angelica writhed in body shapes that meant yes and sing more as Vonnie attempted to explain what the sunfish couldn't see.
The ocean wasn't dark, not on this incline near the third peak. 2.7 klicks down the mountain's fattening trunk, orange magma squeezed from a vent.
The magma crusted and oozed along the mountainside, casting an eerie glow as well as heated columns of water.
The gauzy light revealed more details for them to incorporate into their sims. It captivated the astronauts. Vonnie and her crewmates were peering down the long, burning slope when Brigit screamed:
--Danger! Above us to our port side!
Vonnie looked up. She didn't see anything on her display. "Colonel! Do you...?"
Brigit sketched coordinates against Angelica and Vonnie. Her pedicellaria drew maps on their skin, using the contours of their bodies for breadth and height. The AIs tracked every miniscule wriggle or swipe.
"We have two bogies west of our position," DeBrun said. "They're above us but moving lower. I can hear the wakes they're causing through a thermocline."
"They were hiding against the ice," Ash said.
"I put them at five-point-three klicks bearing north by northwest almost parallel to our course," DeBrun said.
"Organic or steel?" Ribeiro asked.
--Four, not two! Brigit cried. --There are four of them! Metal warriors!
She traced new dots on Angelica and Vonnie, identifying another pair of objects below them to the south. The AIs posted her maps on the group feed.
"Sir, the matriarch is correct," DeBrun said to Ribeiro. "We have another pair of bogies south of our position. They're at three-point-seven klicks and nearly stationary. Sonar's picking up a faint sound as they push against the current."
"It's the PSSC," Ash said.
"Maybe not," Ben replied. "They could be native vessels."
"They were waiting for us."
"Sir, they're smaller than the Lewis," Troutman said. "Preliminary readings suggest a needle shape. They're compact -- too compact for human crewmembers. I think they're a meter wide and two meters long."
"Permission to hail their ships," Wester said.
"Sir, I'd like active sonar or pulse," Ash said.
"Negative," Ribeiro said. "They might not have seen us yet. Commander DeBrun, have they made any changes in course or speed?"
"No, sir."
"That small means they're HKs," Ash said, but Wester protested from hab two, where he was monitoring their displays with Ben and Dawson.
Wester said, "We've never seen this design before."
"We've never fought the PSSC in a low-grav ocean before," Ash said. "That needle shape would fit through a chimney, it'll knife through these currents, and small means easy to hide. Sir, there could be more of them tucked into the ice or the landscape. If we make a run for it, we need to know where we're going."
"Steady, Sierzenga," Ribeiro said. "DeBrun, Hunt, prepare to fire. Sierzenga, maintain our heading, but I want you to plot evasive actions through the mountains. I also want options to attack. Vonderach, how did Brigit hear so far? You stated that her range was three klicks."
"Unknown, sir," Vonnie said, but she thought, the sunfish are at their best when they're defending their tribe. How many times have we seen them exceed their limits?
We turned her into a cyborg with our sonar. Then she overachieved. She caught glimmers of sound that the AIs missed, echoes off the ice or the rock. She knows the bogies are metal. What kind of propulsion do they have? Acceleration? Weapons? We don't want to--
"Torpedoes!" DeBrun said. "The two above us are launching torpedoes! I count five! Twenty! The warheads are splitting into multiple payloads!"
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Brigit screamed as her sonar conveyed the torpedoes' noise. Accelerating, the torpedoes were brazen and loud. They spread into a horseshoe formation.
--Attack! Attack! Tom cried as Vonnie sought to calm the sunfish. "Quiet!" she hissed. Their instinct was to challenge their enemies, but posturing was useless. Brigit's talents were better spent marking the warheads' incoming trajectories or defining any avenue of escape.
"Thirty seconds to impact," DeBrun said.
"Countermeasures," Ribeiro said, and the hull reverberated with drumming sounds as their weapons pods disgorged weapons and flares. Tunk tunk tunk.
At the same time, the Lewis blazed with active sonar and neutrino pulse.
"Dammit!" Hunt shouted.
A phenomenon called scattering degraded the effectiveness of their 2MS. The water was embroidered with billions of specks. The silt formed immense blankets and flags. It reflected their sonar, camouflaging the approach of at least one torpedo.
Vonnie's display swarmed with red and green lines as her crewmates guided hundreds of flares, smart magnets, smart mines, decoys, and interceptors through the water.
"I want CEW from our ice busters," Ribeiro said. "Sierzenga, keep the helm. Troutman, you have the busters. Shield us."
This was why he hadn't sent the ice busters deeper into the ocean. He'd kept them to defend the Lewis.
Vonnie appreciated his pigheadedness now. When they were adversaries, she'd wanted to strangle him. Now that they were on the same side, she welcomed his testosterone.
Clashing with the decoys and interceptors, five torpedoes detonated within half a klick of the Lewis. The concussions boomed against their port side, but Vonnie had had the foresight to install an auto cut-off for high decibel sounds. Brigit's interface shut down. Otherwise she might have lost her hearing.
In the next moment, the interface cut in again and Brigit scraped furiously, wriggling and scratching as she tracked their sonar pings. --Up! Up! Brigit cried.
Blending the matriarch's projections with their sims, Ash raised the Lewis's nose, racing northward and upward.
Troutman yelled, "You're listening to the sunfish!?"
"She's leading us toward the farthest side of their horseshoe!" Ash said. "She bought us a little time! If we--"
The middle section of the horseshoe was upon them. Nine more torpedoes exploded among their defenses. A tenth was befuddled by their CEW. It overshot them and sped away, impacting the foot of a mountain.
As the Lewis convulsed, alarms reported superficial damages to the hull. There was also an electrical fire in air lock two.
The two GPs inside lock two fought the fire.
 Vonnie looked for the last torpedoes at the end of the horseshoe. There were five. There had been twenty total. A human number, she thought. These aren't natives. It's the PSSC.
 Behind the Lewis, their magnets and flares drew one torpedo into a magnetic well, where it self-destructed. 
Another torpedo was deflected by the concussion. In the split second it needed to reacquire, a smart mine killed it. The third and fourth were caught by interceptors.
The fifth lanced through.
Adjusting their ice busters to Ash's piloting, Troutman was almost too late. Hunt assisted with CEW and electronic flak, but the torpedo had learned from the nineteen that failed. It juked toward the Lewis.
Troutman disengaged several tool pods and the two nearest busters, creating a wall. He blocked the torpedo. It exploded, gutting the first buster. Shrapnel punched into the second one.
A shockwave of water billowed over them like a tsunami. The Lewis rolled sickeningly, but they were alive.
The sunfish screeched in triumph.
"Nice job!" Ash shouted as she turned east. She kept the ruined ice buster between herself and their enemy.
Troutman detached the line connecting them to the last ice buster. He sent it behind them, adding its bulk to the wreckage of the other ice busters and the few mines and flares that remained.
The Lewis continued to sweep the water with active sonar and neutrino pulse.
"Sir, no sign of enemies ahead," Troutman said.
"And no launches behind us," DeBrun said. "They may have depleted their offensive capabilities."
"Don't believe it," Ribeiro said. "At the very least, they can use themselves as kamikazes. Sierzenga, don't let them catch up. Hunt, can you give her more power?"
"No, sir. This is max speed."
"The HKs west of us are in pursuit," DeBrun said. "They followed their torpedoes, then peeled away to the north to avoid our mines. The HKs to the south haven't moved."
Vonnie paged through DeBrun's sims. As their countermeasures and the torpedoes collided, the first pair of HKs had come within 3.4 klicks, a distance that grew again to 4.1 klicks as Ash guided the Lewis eastward and downward. They were approaching the black ragged peaks.
"Take us between those mountains," Ribeiro said. "We'll lose them on the far side."
"Sir, I'd rather stay and fight," Ash said.
"That's an order, Sierzenga."
"Sir, we don't know what's past the mountains."
Ribeiro didn't reply, and their displays ticked with maddening slowness. The green symbol of the Lewis crawled toward the peaks. Behind them, the ice buster blazed with CEW and data/comm, futilely attempting to distract the HKs.
The HKs crept further north.
In the water, everything moved at a snail's pace except for the current sliding between the mountains.
Ash tilted the Lewis into a steeper descent, intending to enter the current. They would reach the gap between the peaks in eighty seconds.
"Attention all crew," Ribeiro said. "Attention all crew. We have new directives - our mission has changed. Our primary goal is survival -- and by engaging the PSSC, we've already attained our secondary goal. They know we're here. This will put them on the defensive."
"They didn't look defensive to me, sir. They kicked our butt." Ash's voice was caustic. She sounded very much like Biting Female, wounded and upset.
Vonnie had to physically restrain the sunfish, urging them not to shriek or snap their beaks. She didn't want Ribeiro to remove Harmeet from hab one, but she felt like she'd been hijacked. Worse, Peter and Jan must have known what was coming. They'd manipulated their own people.
Peter, how could you do this to us?
"We cannot leave the PSSC unopposed beneath the ice," Ribeiro said. "Therefore we'll play a game of attrition. If we compel them to spend time and resources accounting for the Lewis, we'll impede their progress. We came here to open a new battlefront."
"Christ," Ash said.
Ribeiro ignored her. "As soon as we're safe, we will deploy an ELF transceiver and confirm our presence in the ocean. Administrator Koebsch and Commander Palmquist will forward our datastreams to Earth."
"We're a bargaining chip?" Vonnie's inflection was biting, too. "What about exploration?"
"Von, everyone is angry, and we should be because of what the PSSC did to us -- but our orders are specific," DeBrun said, adding his clout to Ribeiro's authority. "If we had more subs, it would be different. We don't. Hit-and-run tactics are the best we can do."
"I'm not a conscript. I want to see those orders. I need to hear it from Admiral Cornet."
"As soon as we're safe."
Ash brought them into the current and the Lewis swayed, shoved from behind. With their increased speed, they were twenty seconds from the mountains.
"Shut off active sonar and pulse," Ribeiro said. "Let's go dark. Once we're through the gap, we'll feint to starboard, then dive hard to port. Metzler, you have our planetary and ecology units. Program a thousand nanotags. Distribute them in this current. Before we dive, I want the tags to generate weak electromagnetic signals like a sub. With luck, the HKs will pursue them, not us."
"Got it," Ben answered, conspicuously forgetting to say sir. Like the sunfish, his allegiance was to Vonnie and Ash. He shared their discontent.
Bravely, others spoke up.
"Sir, we're not equipped for guerilla actions," Wester said. "I'm a linguist. Most of us are scientists and engineers. We could have sent mecha for combat."
"I think most of us would like to hear from Admiral Cornet," Harmeet said.
"I demand to speak to the proxies," Dawson said.
"Not now," Ribeiro said. "We did not seek confrontation, nor will we. The PSSC fired on us. We are to serve as a nuisance -- a stalking horse. We'll evade their forces if possible."
"Distributing probes and tags should be the extent of it, and we were gonna do that anyway," DeBrun said. "They just need to know we're here."
DeBrun knew the astronauts were divided. Vonnie worried about what was happening in the conn. DeBrun, Troutman and Hunt were the "security" personnel on NASA's org chart. The three of them, plus Ribeiro, were more than enough to prevail over Ash. Four versus one. From everything she'd said, Ash hadn't been privy to Ribeiro and DeBrun's classified orders... but if they had the proper authorization codes, Ash would go along with them.
The FNEE officer, the NASA cops and Ash had the conn. Everyone else was corralled in the aft sections of the Lewis.
They had been led like lambs to their pens. They were prisoners. Short of mutiny, Vonnie saw few options. Literally making noise by banging on the hull -- or, in Ben's case, by mishandling the nanotags -- would draw a bull's eye on the Lewis for the PSSC.
Hush, she gestured to the sunfish. "It's okay," she told Harmeet. She hated how they'd been swindled, but she could see how the secret objective was justified.             
In their camp, on the surface, the PSSC could have manufactured their new-look HKs weeks ago. She didn't believe they'd been in the Great Ocean for long. They'd needed time to set their traps around the many egress points beneath the chimney. Hours? Days?
If they'd been in the ocean for days, they would have ascended into our chimney and hit us there. They're not that far ahead of us. They have mecha and possibly human crews in the water, but they were scrambling to find us. We can make it harder on them, make them chase their tails.
I need to voice my support for Ribeiro. I'll probably gag on it, but he's doing the right thing.
Vonnie shook her head, but she didn't bother to hide her bittersweet grin. The sunfish had followed every thought, of course. Harmeet was the only one in the room who was unnerved by the change in Vonnie's face from resistance to a hawkish mood.
"What are you--?" Harmeet asked.
"Colonel Ribeiro, I'm sorry I questioned your orders," Vonnie said. "I understand we may need to fight. So do the sunfish. They'll continue to scan for threats."
"Good," he said. Nothing else.
Vonnie thought she heard puzzled silences from Ben and Ash. Wester fell quiet, too. Harmeet stared at her, but Vonnie remembered shouting at Peter: "We can't let them take sole possession of Europa, and I'd rather die than rot in a Chinese prison." That thrill of history was with her again.
This is our stand, she thought. Win or lose, the message is larger than the fourteen of us.
We'll build on our alliance between the sunfish, the EU, America and Brazil. More of our people will land on the ice. More subs will come through other chimneys. We don't need to hold out long. If we can knock the PSSC on their heels a few times, if we make new discoveries in the Great Ocean...
Tom rustled jubilantly, praising the solidarity she'd expressed and her willingness to hurt their enemy.
First they needed to gain the initiative. The HKs had fallen further behind as Troutman blocked them with the ice buster. Soon the machines would exchange fire.
The Lewis had increased its lead as it arrowed into the saddle between the mountains. The gap was a narrow, vertical slot 1.9 kilometers wide at its base. Far overhead, the peaks rose three kilometers before they punched into the ice, where the peaks were still only 2.6 kilometers apart.
The black slopes were gnarled and porous -- full of crevices -- stacked with bluffs and overhangs -- eroded by tides and quakes. Rockslides had opened one face of the tower to their starboard. The saddle between the mountains was littered with jigsaw pieces as big as a house. Anything smaller had been swept away.
The current murmured and whistled through the honeycomb piles of rock. Water played over the peaks like a thousand flutes.
Listening with the sunfish, Vonnie quivered, overwhelmed by the sublime majesty of the sound.
Thousands of years might have passed without anyone to listen to the currents or to watch the mountains' growth and decay. It was a shame that humankind needed a war to bring them through the ice. They should have been able to send dozens of mecha to analyze these peaks, sample the rock, dig for fossils. Instead they were reduced to jettisoning a thousand nanotags as a diversion. Vonnie knew they had to keep their probes in reserve, but she wondered how much they were missing.
She gazed at the sides of the towering peaks. She felt like a child craning her neck to look up between a pair of adults. They loomed above her.
Ben said, "Holy shit, what is that!?"
His nanotags swirled in a cloud around the Lewis, generating sporadic signals and blips. Their data/comm was intended to appear as emanating from the Lewis itself. The tags were also transmitting real information.
Vonnie was afraid they'd spotted more HKs, but Ribeiro didn't say countermeasures or evasive action. He said, "Metzler, report."
"There are structures on our portside!" Ben said, nearly shouting. "I see buildings and walls!"
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Vonnie stared at Ben's sims. She saw rock walls protruding from the slope above them -- stout, hardy walls peppered with holes and cracks.
The walls made four concentric circles embedded in the mountain, but the mountain and the walls had worn away with time. Vonnie was sure she was looking at ancient ruins, despite the view being restricted to the drab, smudgy quality of Ben's sims.
The nanotags were operating at low power. Even combined with the cameras on the Lewis's portside, the imagery was poor. 
The diameter of the largest circle was approximately 900 meters. Inside it was circle with a diameter of 800 meters, then two more with diameters of 400 meters and 300 meters. All four had been distorted by a bulge in the slope. All four had decayed. The largest circle resembled two smiles missing a lot of teeth, but Vonnie didn't doubt that the circles had been constructed by living creatures. Braces connected all four. She counted twelve of these spokes, which curved rather than extending in straight lines.
Viewed as a whole, the structure was reminiscent of sunfish hieroglyphics. The circles looked like bodies. The spokes looked like arms.
Was the purpose of the walls to reinforce chambers hidden inside the mountain? To gather bacteria or prey? The Lewis's cameras tallied hundreds of dunes on the north-facing sides of the walls, where the rocks had collected silt and debris from the current's upper boundaries. High on the mountainside, the current had less strength than at the floor of the gap.
Vonnie wanted to show their imagery to Brigit, but their visuals wouldn't translate to Brigit's sonar interface. Worse, the Lewis was speeding past and they couldn't stop.
The structures were already behind them. Very soon, the Lewis would ride from the gap into open water.
"Colonel, can we get a better look?" Wester asked as Vonnie said, "Sir, launch more tags! They can explore the mountain after we're gone."
"Negative," Ribeiro said. "Metzler, do not alter your configuration."
"We can fire a handful of tags without--"
"Negative. Dumping nanotags into the current is one thing. Firing them at the mountain is another. If the HKs detect even the smallest launch, they may anticipate our trick. Do you want to take more photos of empty ruins or do you want to live? We have this location on our map. We can return."
"Colonel, there's no reason for a fuss," Dawson said. "That was a natural formation."
"Four and twelve are sunfish numbers," Vonnie said.
"What are you talking about?"
"Four circles, twelve spokes."
"Spokes? Oh, you're referring to the striations. There were considerably more than twelve, although there may have been a dozen major striations. The formation was volcanic. It was a cone that fell dormant."
"Dawson, it was some kind of village," Ben said.
"Poppycock."
"I'll grant you that it began as a natural formation," Vonnie said. "Then it was engineered. Someone expanded and improved those walls. The cone's location above this current was ideal for a hunting village or a farm."
"I applaud your spectacular ignorance," Dawson said. "It is exceeded only by the manner in which you leap from one fantasy to another."
"Fuck you."
"Hmph!" Dawson sounded amused -- not outraged -- by her vulgarity. She would have to find new ways to irritate him. Maintaining his aloof, superior tone, he said, "What do you believe they were hunting and farming?"
"Anything that swam or drifted past. You saw the deposits of organic materials. The front sides of the walls are gathering soil and bacterial mats."
"Naturally. We'll find similar deposits everywhere."
"Those walls were built, Dawson."
"Quiet," Ribeiro said. 
Behind them, the HKs were approaching the mouth of the gap. Troutman had stymied the HKs, but his ice buster was slow. The HKs slipped beneath it.
"Fire," Ribeiro said.
Troutman and DeBrun sent the last of their interceptors at the HKs, which responded with decoys and flares. Hunt strobed the enemy with SCPs.
In the roar of propulsion jets, concussions and electronic noise, the Lewis momentarily lost track of their pursuers. Their interceptors were gone. Explosions blinded their cams. Data/comm from the ice buster had ceased. Only a few mines transmitted to the Lewis, and the mines' sensors were hampered by bursts of wreckage and turbulence.
Brigit had been scrutinizing the water ahead, where the land plunged into a deep, wide sea. She described four columns of heated water. Bits of flotsam whipped past, most likely shredded bacterial mats or mineral flecks. She did not hear HKs or mines holding position in the water, which was good, but she warned that the currents were severe.
The AIs confirmed Brigit's assessment. Their nav charts began to load with a rat’s nest of clashing surges and tides. Temperature readings were contradictory.
"We may reverse course if the HKs were destroyed," Ribeiro said. "Sierzenga, prepare to ascend."
"Sir, I'm sorry they got past me," Troutman said.
"You did well," Ribeiro said. "No one can defend so much space with a single unit. The crucial outcome is that we delayed them," Ribeiro said firmly. He wanted to rally his crew.
The FNEE trained any personality out of him, but he is a good leader, she thought. We've come a long way, Ribeiro and I. Farther than I've gotten with Peter. I guess I don't have to like him to be honored to serve with him.
"Metzler, the currents are separating your nanotags," Ribeiro said. "Can we still use them as a decoy?"
"We can use 'em as multiple decoys. The trick is to keep them from moving too fast. The HKs know our speed. I can correct the tags' programming but I need to broadcast to them, sir," Ben said, adding sir as conspicuously as he'd omitted it minutes ago.
Ben must have felt the same feelings as Vonnie -- the same knowledge that they'd walked too far on a razor's edge. In combat, he'd set aside his differences with Ribeiro for the unity of their tribe.
His tone made her proud. She didn't want their fight to end. She wanted to deliver a few warheads to the PSSC. She wanted to close their chimney, kill their HKs and guard against future incursions. The Lewis was the underdog but she wanted to believe they could turn the tables on their enemy.
"You have ten seconds," Ribeiro told Ben. "Write your program. Seed it among the tags. DeBrun, cover his broadcast with active sonar and pulse."
"Yes, sir."
Ben said, "Ready, sir."
"On my mark. Now."
Ben sent his modified instructions to the nanotags as DeBrun lit up the gap. DeBrun aimed sonar and pulse at the HKs, pretending to target them.
In response, the HKs pinged the Lewis, but the HKs were farther behind than Vonnie would have guessed.
Ahead, the land dropped. The Lewis was on the verge of the sea, where they could dive or turn as they pleased while the HKs were stuck between the peaks.
Why aren't they coming after us? she thought.
Something about the HKs' lack of urgency bothered Troutman, too. He said, "They're not accelerating. In fact, they may be pushing against the current to stay back."
"For all they know, we left mines in the gap," Hunt said. "They're scanning for--"
--Danger! Brigit screeched.
"Where?" Vonnie asked as her fingers traced the question over Brigit's topside.
--Below us! Swimming up! There are many eights of unknown objects rising toward our belly! Brigit screeched. At the same time, the astronauts and their AIs scrolled through their sensors and their displays.
"I don't see anything," Hunt said.
"She's pointing to our portside," Vonnie said and Ben shouted, "Behind the heated columns! There!"
The nearest vent was 1.3 klicks from the Lewis. On its far side, at a distance of 6.6 klicks, Ben had located a cloudy, rushing mass.
The storm followed a super-charged current up the trunk of the mountain. Most of its bulk consisted of particles of silt -- the soil, minerals and torn bacterial mats that seemed common in the Great Ocean. Like an immense serpent winding through the sea, the front end of the storm bulged, spitting tendrils into the surrounding water.
Inside this long, cloudy mass were thousands of rocks -- the spongy, ever-present basaltic lava. The rocks clattered loudly. They were small. They'd been mashed into gravel.
"That's a huge amount of material," Ben said. "There must be a mountain falling apart somewhere deeper in... Oh."
He'd identified other objects as large as mecha. They were smooth globs wholly unlike the tattered rocks. They paddled and fluttered inside the storm.
"Jesus, they're alive," Wester said.
Vonnie was fascinated despite herself. Maybe these are O'Neal's predators, she thought.
"Sir, permission for active sonar," DeBrun said as Ribeiro barked, "Permission denied! Weapons hot! Sierzenga, ascend to starboard."
The Lewis tipped upward to its right.
--They'll strike our belly! Brigit screeched. --Swim down and left! Swim down and left!
Most of the nanotags pulled away from the Lewis. The microscopic devices swirled into the darkness, cast in all directions. Beeping to each other, each batch generated just enough data/comm to imitate the Lewis.
The nanotags could not mimic the submarine's bulk. If the HKs painted them with active sonar, there would be nothing there, but Ribeiro had chosen his moment well.
As the Lewis swerved to starboard, it was obscured from the HKs by the southernmost peak. They traversed along the mountainside as the nanotags continued their hoax, although the tags weren't beeping only for the sake of beeping. The tags transmitted real data -- encrypted data -- that the Lewis combined with passive sonar, temp readings, and what little their AIs could see through their cameras.
They also had Brigit's uncanny sense of spatial relationships. Listening to her interface, Brigit wriggled with Angelica and the males, testing her extrapolations.
--Swim down! Swim down! Angelica screeched. Her arms knotted in shapes to indicate the Lewis, the mountain peak and the rogue current.
Her pedicellaria thrashed. She showed objects hurtling from the rogue current toward the Lewis.
--They'll rip our belly! Tom screamed.
At the same time, the astronauts in the conn drew their own conclusions. "Range five-point-eight klicks and closing fast, but the bogies will miss us by a good margin," DeBrun said. He posted sims on their group display.
The Lewis was at full speed, moving up and southeast at 35 kilometers an hour. To the north, between them and the rogue current, hydrothermal vents burbled on the mountainside. The vents created two heated pillars. This hot zone was partly what drew the current up from the depths.
As the rogue current passed the vents, it wavered, slowing to 80 kph. But before it entered the hot zone, the current moved as fast as 115 kph.
"I wonder how far it reaches," Ben muttered as DeBrun said, "We're safe. The current veers north."
"Maintain your heading," Ribeiro said.
"Yes, sir," Ash replied as Vonnie made one of the hardest decisions of her life.
She chose to trust Ribeiro, although Brigit was adamant. The four sunfish lashed, shrieking for the Lewis to turn to port -- not to starboard -- and down -- not up -- but Vonnie had just laid a new cornerstone in her relationship with Ribeiro.
Shouting at him would merely add to the chaos. He could hear the sunfish. If he wanted to heed Brigit's advice, that was his prerogative -- and for the first time, Vonnie doubted the matriarchs.
During their descent through the ice, the sunfish had skipped one sleep cycle. Brigit and Hans had napped uneasily while Angelica and Tom caressed their topsides, but Vonnie knew all too well how a lack of recovery time affected even the most shrewd and capable matriarchs.
It made them aggressive. It left them deranged.
Brigit's course corrections would steer them toward the rogue current. Why?
Vonnie brought her face near Brigit's topside, hugging her as she asked, "Do you recognize those things inside the silt and rock? Are they predators?"
--No! Yes! No! Danger! Brigit cried.
Ben scrolled through their data from the nanotags. "Sir, I don't think we're dealing with living creatures," he said.
"They're moving," Wester told him. The larger objects gyrated and flapped as if they had wing-like fins. "They remind me of manta rays or even pterodactyls."
--Turn! Turn! Brigit cried.
Vonnie punched her, demanding quiet as Ash guided the Lewis further from the rogue current.
"Dawson, tell me what we're looking at," Ribeiro said.
The old man was noncommittal. "That's impossible to say, Colonel."
"We're getting a lot of scatter from the mineral content," DeBrun said. "Temp readings are warm. Neutrino pulse shows some indication of internal structures like organs."
"Sir, the sunfish seem to think the... uh, the mantas will attack us," Hunt said. He must have been watching the transcripts from their AIs, and he toyed with his combat menus, matching warheads with targets.
"Do not fire," Ribeiro said. "Torpedoes will reveal our position to the HKs."
"Sir," DeBrun said, "sonar is detecting what may be another storm cloud of silt and mantas. It's five klicks south of our position and two klicks up. It's moving away from us. Moving slower. They're in a surface current."
Ben said, "If they are alive, they go wherever the ocean takes them. They don't have the strength to separate themselves from a current. There's no musculature. I see internal strands and wads, but not muscles. They're like jellyfish."
"They aren't uniformly shaped, either," Harmeet said. "There's more differentiation than you'd expect even in a primitive lifeform."
"Mutants?" Ribeiro asked. "My squad was told there are radioactive isotopes in the food chain."
"I don't think they're mutants, sir," Ben said. "More likely they grow with age, available nutrients, whatever adaptations they've made. They look more like plants than animals to me. Whatever we're looking at, they're more like bacterial mats than--"
--Turn! Turn! Brigit screamed. Alarm bars flashed on their display. "Colonel!" Hunt shouted.
The solids inside the rogue current were at the vents. Near the boiling heat, the current's boundaries were malleable. The ruffled water compacted tons of loose matter. One of the mantas whapped into a substantial block of silt. The long, dirty storm compressed into a tumbling mass. The front end of the current widened. It washed over the vent. One side of it was lifted by the heated column.             
Rocks and mantas whirled up and around as if scooped by a tornado. Hundreds of them were flung away. Hundreds more were flung at the Lewis.
"The current comes apart every time a storm cloud intersects with the thermal vents," Ben said. "That's the source of the other cloud of mantas and silt above us to the south," he finished, although Vonnie barely heard.
In hab one, the sunfish screamed, flailing against Vonnie and Harmeet. Harmeet's brown face drained white. Vonnie felt the same appalling terror.
Brigit knew.
On her display, the AIs flickered through ten sims. Each sim incorporated Brigit and Angelica's extrapolations.
The Lewis had increased its distance from the vents to 2.3 klicks, but the rogue current's speed persisted as the storm cloud curled and rose.
Far larger than the horseshoe of enemy warheads, the storm shot toward the Lewis. It was too wide and too fast to evade. Rocks and silt and mantas
filled the sea. Probable safe zones were at lower depths to port, exactly where Brigit had called for them to go.
Ash thrust the Lewis into a dive before the word left Ribeiro's mouth. "Dive," he said.
The submarine's nose canted down.
"Fire torpedoes," Ribeiro said. "Give me active sonar and pulse. All personnel--"
"Torpedoes away!" Hunt shouted.
"--stage one to ESUs. Brace for impact."  
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As the storm raced toward them, Ash adjusted her heading. She swung to port. The Lewis tipped in a steepening angle like an old plane initiating a barrel roll.
"C'mon, c'mon," she pleaded with the heavy sub.
"We're going to be fine," Ribeiro said. "In forty meters, level out, then dive again."
The storm came at them in clusters and strands. It wasn't a shotgun blast. It was an uneven, stretched-out swarm.
Inside its tumbling mass were gaps large enough for the Lewis. Ash aimed for a clear path through the debris, but there was another reason to dive. Turning into the storm presented a smaller silhouette and their armor was thickest on the nose.
"Our torpedoes will reach their targets in ten seconds," DeBrun said. "We'll make contact in--"
"Look at the tags!" Ben shouted.
Hundreds of rocks and mantas had blundered through their nanotags. The tags physically touched the mantas, and, as the Lewis sped closer, they gleaned more details from their cameras and neutrino pulse.
"We'll make contact in twenty," DeBrun said as Ben shouted, "The mantas can't--!"
Fifteen torpedoes detonated, illuminating the water, deafening their sonar, yet Brigit had memorized the trajectory of every rock. She and Angelica writhed, augmenting the Lewis's sims with their depictions of the storm.
"Here and here," Ribeiro said, directing Ash.
Open spaces had developed among the explosions, but each blast had also contorted the water. "Sir, we'll be hit," Ash said. "There's a manta--"
"The mantas can't hurt us!" Ben shouted. "They're thermophile growths!"
Bacterial mats, Vonnie thought.
She bowed her head, not in surrender but in self-reproach. How many times would they fool themselves?
When the Lewis had
descended over the mountains, they'd let the HKs encircle them as they gazed at the magma vents. Then she'd disregarded Brigit's warnings as she stared at a fantasy of higher lifeforms. Again and again, Earth's crews had been deluded by curiosity and hubris.
Maybe the sunfish with their cold intellects were better, more effective. Wasn't that why armies trained men like Ribeiro to act like machines? Ash had been sculpted by the same coldness. So had Peter and Jan.
If all of us were colder, we wouldn't have distracted Ribeiro from looking for the PSSC. We wouldn't have allowed ourselves to be herded through the mountains into this sea. It was a trap. We babbled about cities while the HKs set us up.
"Five seconds," DeBrun said.
  Woodenly, Vonnie tapped her display, prepping their Emergency Survival Units. Stage one was mostly automatic. The job wasn't enough to counteract her spiraling mood.
The Lewis shuddered. They were caught in a vortex as they passed between the concussions of the torpedoes. Shockwaves bumped them sideways and down, slapping at the hull like huge, invisible hands.
Vonnie shuddered, too. She remembered the homicidal rage she'd felt during the battle between the Jyväskylä and the Dongfangzhixing. She was tired of being a victim. She had been blindsided too often. By now, she should be battleworn, a veteran, an asset, a matriarch, not a child in an adult's universe.
It's past time for me to kill first and dream later. If we get out of this alive, I swear I'll--
A dull crump shook the hull. They'd rammed into a manta. It slid across their nose like a pouch of salt juice and tar, laying a fibrous blanket over their tool pods.
Gravel jangled against their belly.
"I'm ascending for fifty meters!" Ash said. "Hunt, lead me with torpedoes!"
"Weapons free," Ribeiro said, authorizing them to fire at will. "Troutman, Metzler, sonar and maps! I want to hear from the nanotags!"
Harmeet screamed when another crump shuddered through the Lewis. Then another.
Their display glared with alerts. Hull breach in weapons storage A4. Tubes A2 - A3 offline. Tool pods C6 - C11 offline. Flooding in compartment 7.
The sunfish screeched. They were providing their own alerts, but Vonnie's head was overwhelmed with noise. All she could see were the sonar tracks from the conn.
As the Lewis convulsed, shoved upward by the impacts, more rocks and mantas billowed toward them.
--The next strikes are on our weak side! Brigit shrieked.
Ash was yelling. Ribeiro was yelling. Troutman was yelling. Ash: "Bring all our mecha to port!" Ribeiro: "Torpedoes, no fuses! Harpoons!" Troutman: "I've lost Six but One, Five and Nine are in position!"
The Lewis expelled weapons. The people in the conn fired harpoons and torpedoes as battering rams -- punching into anything they could slow or deflect -- without activating their explosives. At this range, the detonations would kill them. But without explosives, their torpedoes were lightweight bundles of plastisteel. Their harpoons were slender arrowheads meant for fish or eels.
The storm bashed through.
Vonnie felt the Lewis thrum with emergency power as Ash threw her propellers in reverse, struggling to drag them into a gap among the rocks. "We won't--!" Ash yelled as Troutman hollered, "Five and Nine are shielding--!"
"Hold on!" DeBrun roared.
It seemed like only Ben was not shouting. With a peaceful voice that was startling in its contrast to their mayhem, he said, "Some of those rocks are granite. Ash was right. The Top Clans' tools were probably lifted from the ocean floor. The currents are several times stronger than we predicted. Von, I--"
Soft hunks of basaltic lava and a manta whapped into the Lewis, knocking on the hull like drumsticks and a pillow. The manta also acted like a flat, gooey sail. It increased their backward drift.
In a stroke of fortune, the manta protected them from a Frisbee-sized granite shard. The manta burst, spilling its fibrous innards and juice.
The next piece of granite was larger. Mecha Five lunged into its path. Struck by the granite, Mecha Five smashed into their portside, its spine and legs severed -- but it had absorbed most of the rock's momentum. Shrapnel scraped through their anechoic coating.
It was the third and fourth pieces of granite that ruptured the Lewis. Combined with lava rocks and a clot of silt, a large chunk of granite crushed Mecha Nine where it was guarding the repaired hatch on lock two. The last chunk pierced the hull into ready room two.
The puncture was small and nanomesh might have sealed it, but at this depth the damaged hull could not withstand the Great Ocean. Ready room two imploded.
The Lewis squealed, its frame twisting. Water blasted into the Lewis, rupturing the walls on either side of ready room two, flooding lock two and hab two. The GPs inside lock two stopped transmitting. Ben was still completing his sentence. "--left you a message in--" when his data/comm shut off. Life signs for Benjamin Metzler, William Dawson and Matthew Wester continued for 1.4 seconds.
Ben had described the hydrostatic pressure as like an elephant balanced on a sheet of paper. If the paper tore, everything inside the Lewis was weaker than the paper. The pressure shattered the GPs and squashed the men into pulp.
They winked off of Vonnie's display. There were no reports of injuries. They were just gone.
Vonnie went numb. She went blank.
The Lewis rolled onto its flooded side, its guts contorting like a bent paperclip. The last external mecha was swept away. The storage room imploded. The pressure crushed their rations, meds, electronics, spare suits.
Leaks sprayed into the central corridor as loud as jackhammers as Vonnie exchanged signals with her GP, evaluating the Lewis via radar.
There was no room inside her for emotion. Drowning wasn't a concern. The pressure would crush them first, room by room, crumpling every bulkhead. Maybe the end would come sooner.
The central corridor was flooded. For the moment, it had held, but its walls groaned and stretched.
Her radar indicated that everything on their portside had been obliterated except decon two. If hab one or either of the decon chambers failed, the sub might break in half.
Could she stop the domino effect?
She drew repairs for her GP. Simultaneously, five panels opened on the floor of hab one. According to her display, the same square plates had opened in the conn. Each revealed a two-meter-wide cube -- an ESU -- that would unfold into a geodesic sphere as it catapulted from the Lewis.              
          Harmeet clawed at the belts securing her to her bunk. In her panic, she couldn't release the buckles.
Vonnie's soul said, Ben, Ben, but she couldn't stand to hear his name. "Harmeet, no!" she yelled even as she unsnapped herself. There were scout suits in ready room one. "We can seal the damaged areas!"
"Propulsion's at only forty percent!" Ash shouted. "We're descending steeply."
"Here comes another rock!" Troutman.
"Weapons offline! I can't--" Hunt.
"--where are--" DeBrun.
Crump. They were struck again.
"Jettison all probes and nanotags," Ribeiro said. It was an admission of defeat. Even if they died, they'd leave their mark on the Great Ocean. Some day, allied forces might benefit from everything learned by their probes and tags.
Harmeet sobbed. The Lewis anguished with her, its hull keening. The sunfish cried, too.
--Death! they shrieked. But they weren't singing of their own demise. Hans and Tom combined their calls with body shapes that implied food and eat. They welcomed the bloodshed with the insatiable gluttony of the Top Clans.
The matriarchs were also eager to swim in the billowing water. They could endure the pressure.
They could feed on the mantas. Explore. Colonize. Yet there was something else in their shrieks. Not horror. Not grief. A vow to defend their human clanmates?
Vonnie leapt onto the floor, which was a listing metal plain, slippery and steep. She grabbed the openings created by the ESUs. She climbed like a primate, hooking bare fingers and toes on every ledge or seam. Her nails scratched on the hard steel.
Tom scrabbled alongside her, and she rejoiced. The hatch into decon one was above them. Tom clenched at her arm and Brigit caught her waist. They hoisted her up. Tom's pedicellaria scraped from her elbow to wrist and her skin welled with blood. She didn't care.
Ben.
"Nonessential personnel to ESUs," Ribeiro said. "Troutman, Hunt, Sierzenga, Johal and Vonder--"
"Permission to stay at the helm!" Ash shouted.
"Vonderach, what are you doing?" Ribeiro had seen her on camera. "Sierzenga, evacuate."
"We can seal the damaged areas! Don't evac!" She keyed the hatch, overriding its emergency protocols. She climbed into decon one and gashed her palm on a sharp scrap of metal.
The sunfish screeched at the acrid, crackling light and smell of a welding laser. Above them, magnetically attached to the wall, her GP was fortifying the hatch into the central corridor. Her GP had ripped apart the ultraviolet and airco units used for decontamination, using anything it could find to reinforce the hatch.
Bleeding from her arm, Vonnie glanced back. Angelica and Hans were trying to soothe Harmeet, plucking at her hair, crooning in her ear. They would protect her.
"We'll die outside!" Vonnie yelled. "Stay in the sub!"
Harmeet looked up. Their eyes met. 
Vonnie shut the hatch on her friend. She stood up. She climbed toward ready room one, scaling up the gutted airco units like a ladder.
"We don't have long," Ribeiro said. "We're in the tail of the rock storm. If we're hit again--"
"--at least it'll be quick," Vonnie finished for him. "Would you rather die alone? Or starve? ESUs won't last out there. Even if they do, the rations in an ESU last twenty days. The Jyväskylä can send mecha into the ice, but the currents will take ESUs across this entire moon. They'll never find us."
"Maybe the Chinese will rescue us," Hunt said. He reminded her of Peter. Human beings would pay any price to live, including prison. "We're worth a ton of intel."
"More likely they'd carve out your brain and plop it into an AI." Her tone was brutal. "Their HKs fired on sight! They herded us into this sea! What makes you think they're interested in keeping us alive?"
Smoke curled from the GP's laser. It tasted like aluminum and fire. Each breath was painful.
The Lewis swayed. Vonnie's ladder tipped away, then swung hard into her body. Tom threw himself over a jagged strip of alumalloy before she cut her belly. Then he laid an arm beneath her feet. She stepped on him, the smooth arch of her foot on his raspy skin. Somehow she'd lacerated her knee. Her thumb. Her elbow. She could have been climbing on knives, and she cursed the maze of the Lewis. The compartmentalized layout had saved them but she felt like a rat in a dead-end maze.
She reached the hatch. Someone had overridden its protocols for her. She shinnied through with Brigit and Tom. The scout suits were secured on the wall overhead. She pointed at one. "Drop it to me!" she cried.
The sunfish leapt. They detached her suit from its assists. Two hundred kilos of armor crashed beside her.
Dripping sweat, smearing blood, Vonnie crammed herself into the suit as Tom hauled on the chest piece, keeping it open for her. She didn't bother with the plumbing. Out of place, the tubes poked her stomach and the back of her thigh.
The cortical jack went in like a blunt drill. She seated her helmet, and the HUD came online as she locked her collar assembly. Only then did she allow herself to cry out, her fists shaking in agony. The jack felt like she'd been stabbed at the top of her spine, but she staggered up.
The sunfish screamed their praise at her. --Young Matriarch! Courage and tenacity!
Gasping, she radioed the conn. "I can do this. I'm going to fill decon one with a controlled flood. Then I'll patch the corridor and pump it dry."
"Sir, propulsion is improving," Ash said. "We're near fifty percent."
"Options," Ribeiro said.
"I can't get us out of the current but I can ease against it. There will be less stress on the hull. I think she'll take two or three kph, sir. If she holds together, we can put a little distance between us and the rock storm."
"Try it. Slowly. Vonderach, you're a go. Troutman, suit up." There was a single scout suit in the conn. "After she pumps the corridor, you'll escort everyone to the ready room. Our people can suit up and mend the ship."
"We only have four suits left in ready room one," DeBrun said. The others had been in ready room two or in storage and everything in those rooms had been destroyed.
Vonnie thought, We have six suits and seven people.
"Sir, there aren't enough," DeBrun said.
"I know," Ribeiro answered. "It will be my privilege to give those suits to our crew."
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Slowly, slowly -- too slowly for her spinning mind -- Vonnie and the GP worked to finish fortifying the hatch between decon one and the central corridor.
Brigit and Tom helped her define the stress points in the wall. They also cast their high-pitched sonar through the weaknesses in the ceiling and floor. The hatch itself was rated to withstand explosive decompression in a vacuum, and the hull was tougher, but the pressures of the Great Ocean were worse than any blowout in space.
As her GP welded the hatch to the wall with irregular hunks of alumalloy. Vonnie added struts along the length of the ceiling. She was afraid the whole wall could fly apart.
Next they erected baffles within a few centimeters of the hatch. Some were steel. Some were plastic. They used any and all materials at hand. The baffles would probably collapse as the water shot in, but, again, her goal was to keep the entire room from flying apart.
Ribeiro knew her repairs would take time. Nobody could leave the conn until she was done. He'd ordered Troutman to suit up in case more sections in the Lewis failed. If so, Troutman might buy a little time to help the others reach their ESUs, although he wouldn't fit into an ESU while wearing his suit.
Those in ESUs would float toward the surface. Vonnie and Troutman would sink. They wouldn't die instantly, but soon the increasing pressure would crush their suits.
How soon? At a depth of ten klicks? Fifteen?
Stop torturing yourself, she thought. Her GP had fetched containers of the anechoic coating from a locker. They sprayed it on their struts and baffles like glue. Then she sent Brigit and Tom into the corner.
The sunfish screeched at the hatch into hab one, their voices warbling as they exchanged calls with Angelica and Hans. --Older Matriarch calls for good hunting! Brigit cried. --She is quiet now. She is ready.
"Tell her I love her," Vonnie said.
If they were going to die, she regretted leaving Harmeet alone with Angelica and Hans. Harmeet wasn't comfortable with the sunfish. Waiting with them must have been a nightmare.
--The Lewis is quiet, too! Brigit cried. --Angelica hears! Biting Female took us into a safe zone. 
"Angelica is in the sonar interface?"
--Yes! Yes! There are no rocks or mantas. We drift inside dirt and salt. We hide. We heal. Biting Female hides us and Young Matriarch rebuilds!
Vonnie smiled. As usual, the sunfish wasted no energy on second-guessing or recriminations. She wished she was a sunfish. She wished she had their halcyon inner peace, although it came with a price. She couldn't have found such joy in Ben if she also couldn't feel misery and shock. She'd led a richer life than the smartest matriarch, but it hurt.
Oh, it hurt.
"Stand by," she told the radio. She drilled a microscopic pinhole. Water jetted through. The laser-tight stream tore into the baffles. The stream might have pierced her suit, but Vonnie and her GP were positioned on either side.
They leaned against the wall. The wall vibrated as the hole widened. The stream grew into a fire hose. Two of her baffles fell, then another. The water shot sideways. It slammed into her.
"Vonnie!" Ash shouted.
Her boots were clamped to the floor, her gloves to the wall. One foot wrenched loose. Her hip stung. Meanwhile, the room was filling up. The water enveloped her. It rose above the spraying hole.
Her hip throbbed as she was submerged. Tom and Brigit swam to her. They reset her boot on the floor, where her magnetic heel secured itself.
"I'm okay," she said. "We're going to be okay."
She waited with her sunfish and the GP while the corridor equalized. While waiting, there was time to think. Scanning with her radar, she began to hope.
"I'm opening the hatch." A minute later, with the hatch ajar, she heard herself say, "I'm entering the corridor."
The portside wall had large ragged holes opening into hab one, decon one, and the storage room. Beyond decon one, Von could see through more holes into ready room two, lock two, and the ocean beyond. 
Mashed against the bent walls were flecks of gear and larger chunks of the hull. The wreckage looked like what was left of her baffles, crooked and mangled.
Maybe he's alive. Maybe he hid in an ESU.
None of the sub's Emergency Survival Units had fired, but in her imagination she invented a scenario in which Ben had jumped into his ESU. It might have saved him even if the ESU was caught in the snarled hull.
She was rehearsing what to say to him -- how she would kiss him -- their laughter -- his eyes, his hands -- when streamers of black guck flowed through one of the holes in the wall.
Her suit and the GP were testing closely for native life. Decontaminating the Lewis would require a painstaking effort, likely impossible. The water was permeated with traces of the mantas and other bacterial growths.
The AIs identified this guck as human. The ultra-compressed filth had been bones and tissue.
Ben?
She didn't scream. She stared silently as the gore dissipated around her. The sunfish bit and snatched at the water, tasting it.
She didn't say a word. Detached from herself, she gazed at Tom and Brigit, who had been squeezed by the otherworldly pressure. With their lungs collapsed, their round bodies were more tubular. Their arms seemed flattened, too. They resembled squids more than octopi -- squids with ribbon arms. That was interesting. Yes. She remembered being interested in the possibility that the sunfish originated in the Great Ocean.
Ribeiro was talking. Ash was talking. DeBrun. Hunt. Their chatter reminded her of the chaos inside the Lewis as the storm had whipped toward them. She'd preferred that chaos to the deadly quiet she now faced.
Repairing the central corridor wall felt like drudgework. It felt like a dream.
Thirty minutes passed. An hour.
She toiled alongside her GP and the sunfish, patching the rents in the portside wall of the corridor where the ocean had poured through. Next she added roughhewn struts to the wall. Tom and Brigit brought steel from decon one. Her GP ripped out ceiling plates where doing so wouldn't affect the Lewis's spine.
Gingerly, Ash righted the sub. The floor became level again as Brigit and Tom called to Angelica and Hans, their shrieks resonating through the starboard wall.
They relayed kind words from Harmeet for Vonnie. They told her what Angelica heard as the Lewis ascended over five kilometers, although their path was a long northward hook from the killing sea into an immense whirlpool between other seas.
The whirlpool was a broad, deep calm. Revolving slowly, it carried them further north and around to the west. Ash and DeBrun estimated the whirlpool was twenty klicks across. They couldn't see or hear a bottom.
Clouds of small rocks fluttered down into the depths. The mantas spun and clumped together, forming long strands with the silt. Troutman described lumpy braids in vertical, rotating columns. Some were taller than five klicks. He'd never seen anything like it, he said reflectively. It looked like the ocean was dancing, he said like a man in search of meaning.
Troutman was religious, Von remembered. Troutman and Harmeet. She wondered what they felt or tried to feel that could explain three more deaths.
The Lord works in mysterious ways?
Harmeet pretended she was accepting and fatalistic of God's plan, but she'd sobbed when she thought she was going to die. What did that mean? Her faith was an act?
A more forgiving interpretation might be that the corporeal body and the divine soul had different yearnings. Vonnie didn't know if there was an answer to this riddle. She did know Harmeet's terror was pardonable. Her friend had been swamped by adrenaline, which was the nervous system's method of superseding the brain. Harmeet was a sweet, cultured woman who didn't know how to channel her own visceral response to danger.
On her own, Harmeet might have given up. She was a genius without raw courage, which Vonnie saw as a waste. Harmeet would never reach her full potential until she learned to fight.
Nobody was worth more than a fighter, although aggression untempered by reason was another weakness.
The solution was to walk between both worlds, sampling from each, balancing each, expanding your self-awareness, morals and conscience while holding onto the lessons of the ape: to provide for and defend your tribe.
Mastering this challenge was the meaning of life. Some people
(Dawson, he's dead, too)
were mired in the ape's competition for stature and possessions. Some
(like me)
weren't as realistic about the necessities of money and rank. They found less common avenues of success. Everyone had weaknesses and strengths, but the best of humankind were the avenging angels, the unique few who strove to elevate society as a whole even when that meant, at times, confronting an idiot or an asshole. Many of these people were beyond reach. You couldn't reeducate them. You could only punish them, or, if necessary, kill them. Angels detested violence, but they needed to excel at it. They needed to learn when to become aggressive before they were overcome by evil.
I can try harder, she promised. I can...
Without realizing it, she'd stopped moving in the flooded corridor. She stood with her welding laser by her side, Tom on her shoulder, listening to the unfathomable whispering of the ocean. Minutes passed. Five. Ten. 
"Vonderach, can you hear me?" Ribeiro asked.
"Yes, sir."
"Do you need to rest?"
"No, sir."
"You've stopped moving."
"Did I, sir?"
On his orders, Vonnie ate from a tube of steak and potato paste. Protein and carbs. She drank, too, but she laughed and coughed onto her faceplate at the paradox of drinking inside a fishbowl. The water in her mouth was contained by the air inside her helmet and yet she was entombed by the water in the corridor and the dark ocean.
"Shit." She shook her helmet from side to side, shaking droplets from her HUD. She laid her glove on Tom. He squirmed contently. He was glad to share her pain. He only wanted to be with her. She chuckled again, envisioning him as the parrot on a pirate's shoulder. She was the pirate, no eyepatch or peg leg, but her wounds were legion.
She would have cut herself off at both knees to save Ben. She looked at her welding laser. She looked at the legs of her suit. She shut her eyes and pictured his happy, speed-addled grin. Ben had been an angel, all right -- a lusty, brilliant, combative angel.
I'll live for him, she thought, but it would take only one small mistake to join him. One miscalculation. One slip. If the corridor collapsed, she would be crushed. The Lewis would sink.  She could stop hurting.
Shaking, she brought her laser up to the wall.
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Alone with her thoughts, the sunfish and her GP, she labored in the corridor as the Lewis stayed in the whirlpool for most of an hour, riding it around.
Delicately, patiently, Ash nosed against the whirlpool's leisurely yet powerful currents, bringing them outward from its center.
They were caught by an undertow. The hull creaked as they were pulled down. Currents pressed into the raw openings in their port side. The central corridor strained around Vonnie, the water thrumming.
She shut her eyes again. Will it kill us now?
Suddenly, Ash accelerated at a precise angle. They bobbed away. Ash took them upward and outward as Ribeiro said, "Vonderach, my compliments on your repairs. I thought the Lewis might break apart, but it held. Can you keep going?"
"Yes, sir."
"As soon as you pump out the corridor, Troutman will relieve you. All of us are watching. You're almost done." He spoke like a man offering a lifeline, a rope to follow back home.
Vonnie squinted at her laser as she laid another brace. They'd escaped the whirlpool on its western side and Ash continued west because the current took them in that direction.
The current added 1 kph to their cruising speed of 3 kph. They were near the ice, less than two klicks below the surface. In fact, the whirlpool had carried them almost to where they'd started. They were 5.7 klicks northwest of the point where they'd battled the HKs.
Ash couldn't run silently. Water scoured the gaping hole in their side and the dents and cracks in their nose. The sound was like the wind through the trees. Banging in the wreckage, Vonnie and the GP added harder noises.
All over the Lewis, their anechoic coating was damaged or missing. Enemy sonar would light them up.
Their arsenal was gone.
As for mecha, they had her GP and the two units in propulsion. Even if they made it to the chimney, three units couldn't haul the Lewis up through the ice... and the chimney was blocked near the surface... and there weren't enough scouts suits for all of them.
Maybe her shock was a blessing. She knew their odds of survival were poor, but she worked. One thing at a time. In a moment, she'd move to the other side of the wall. Ben's side. Earlier, she hadn't thought she could do it. Now she felt like a zombie, a drone. Finishing the job was all she could think about. She needed to trim the hull and reclaim some of the wreckage before she pumped the corridor.
"Stand by," she said. "I'm entering hab two."
The hatch was warped. She sliced with her laser, then pried it open. A puff of black flakes washed through. Silt? Blood? Foolishly, she hesitated. She didn't want to meet a corpse or body parts, although everyone and everything had been mashed into paste except for the hardest metals.
Tom and Brigit swam past her. Would they keep going? They could vanish into the ocean if they wanted.
She sent her GP after the sunfish. They darted among the bent rooms, piping cautiously. She waited to see if they would abandon her. Establishing a new colony would be difficult at best. Could one of them guard their eggs while the other hunted?
If they left her, she wished them well. She thought Ben would have wanted them to go.
But they didn't leave. Tom chomped at the gummy skin of a manta. Brigit explored beneath a section of wall where lock two had folded into ready room two.
Vonnie moved after them. She found no ghosts, no personal effects, not even a shred of clothing. Everything had been swept away by the implosions, the currents, and their journey into the whirlpool.
Ben wasn't hiding in a locker. He wasn't inside an ESU. The lockers had been pulverized and the ESUs were empty beneath the misshapen floor. One had been speared by the wreckage. On its topside, a flap of alumalloy rattled as the currents surged in and out.
Vonnie wept. She fell to her hands and knees where Ben might have been when he died, and she wept.
None of the astronauts spoke. They let her be, although Troutman took control of her mecha. The GP set its laser against the contorted slab of what had been ready room two's ceiling, surgically removing long strips of alumalloy.
Tom piped again. He joined Vonnie, thumping on her helmet. --Triumph and death! he crooned. --Young Matriarch protects us! She sees, she gives.
What was he trying to say?
During the past hour, Tom's movements had become less graceful, and Brigit continued to rummage around in the narrow space beneath the torn wall.
Like Tom, her body language was ungainly. She'd stopped speaking to Vonnie, although she mewled at Tom, alternately commanding him to find food or to stay near her. Vonnie would have pulled rations from her helmet if she hadn't felt uneasy about creating the slightest opening in her suit.
The sunfish had missed two sleep cycles. Their intelligence was waning. As a scout, Tom had better-developed instincts to fall upon in his animal state. He wouldn't change as much. Brigit's transformation was more severe. She would grow more and more hostile until she slept. Like the human fight-or-flight response, her rising insanity was a defense mechanism that allowed the matriarchs to endure any hardship and escalate their savagery until they were safe.
The sunfish needed security, rest, and a good meal before they'd relax. They needed to return to hab one.
How was Harmeet?
On the group feed, Vonnie saw that Angelica and Hans were drowsing. Harmeet had fed her sunfish with a bag of eels. She'd also increased the temperature in hab one to lull them, but Angelica writhed, grinding the tips of her beak. Angelica was dreaming. Potentially, she was dangerous.
Vonnie stood up. She couldn't dry her cheeks -- not with her helmet on -- and she didn't mind. Her tears gave her a strange feeling again that the water on her face was connected to the abyss outside their tattered hull. She felt like she was dreaming, too.
Another hour ticked by as Vonnie and her GP sorted through the wreckage. They welded a majority of the alumalloy to the new, improvised shape of their hull. Tom was disruptive now, snatching and pulling at Vonnie. Brigit grew more strident as they worked toward her hidey-hole.
Vonnie sang to them. She yelled at them. Finally, she evicted Brigit so her GP could cut the wall.
Tom sprang at Vonnie's neck, thinking he needed to protect Brigit. Vonnie caught one of his good arms and deliberately punched his amputated stump. The GP loomed over them, adding its size and weight.
Tom submitted. Reluctantly, so did Brigit.
Vonnie banished them to a corner. While the GP stood guard, she pulled rations from her helmet. She tossed the food to them, but first she stamped and shrieked -- a masquerade -- swearing to hurt them if they interfered with her again.
As she resumed her work, she listened to reports from DeBrun and Ash. The Lewis had approached a mountain range, this one with seven peaks extending into the ice. Ribeiro elected not to pass between the mountains' wide trunks and spindly towers. HKs might lie in wait or riptides or storms. He kept them in the moderate waters between the whirlpool and these peaks. Far below, their sonar detected a louder current, and hydrothermal vents bubbled from the sides of two mountains. Nothing else. The Lewis held steady beneath the waves lapping at the ice.
It was a lifetime before Vonnie trudged into the corridor with her sunfish and her GP. A new life.
Five hours had passed since Ben was killed along with Dawson and Wester. Her muscles ached. Her thoughts were a blur, although she felt extraordinarily aware of her hands. The bones were sore. The gouges in her fingers and palm were tacky with dried blood.
Pain was good. It was real.
Vonnie resealed the hatch, rigged a pump from her tool kits, sliced a hole through the wall and sealed the pump to the hole. The water began draining from ready room one and the central corridor as Brigit clacked threateningly, arguing that the water was sweet with bacteria.
Brigit leapt at the pump, intending to disable it. Vonnie smacked her. Different partner, same dance. In their animal state, the sunfish no longer evoked pity. They were predictable and irritating.
Vonnie needed downtime, too. She wanted Harmeet and Ash. She would also insist on speaking with Admiral Cornet.
After coordinating with Troutman, Vonnie pinned Brigit and Tom against the floor. Troutman rushed into the corridor, his arms spread to prevent them from invading the conn. Behind him, the hatch closed. He said, "Let's get 'em into hab one. You're off-duty, but Colonel Ribeiro wants you to stay in your suit. I'll get everyone else to the ready room."
"Yeah." She carried a flailing sunfish in each glove. "What about Harmeet?"
"Sweetheart, I'm staying with you," Harmeet answered on the radio. "Bring an extra suit into hab one. I'll put it on, but I'm staying with you."
"Good." Vonnie thought they could manage the sunfish, and she needed a friend. She would have preferred to rest somewhere else besides hab one, but where? She wanted a shower. More importantly, they needed Brigit or Angelica to return to the sonar interface as soon as possible. She could help the matriarchs sleep, then get back to work, by helping them feel safe.
Her resolve didn't prevent her from feeling like she was walking into a lions' den. As she and Troutman entered ready room one and activated a scout suit for Harmeet, Brigit's screams riled Angelica and Hans.
Fortunately, Angelica was also attuned to Harmeet. Harmeet seemed to have rediscovered her equilibrium, and Angelica responded to Older Matriarch's calmness.
Troutman played goalkeeper again while Vonnie and the extra suit entered hab one. His vigilance was unnecessary. Angelica restrained Hans, and Vonnie held onto Brigit and Tom. Troutman sealed the hatch.
The ESU panels were still open in the floor. Vonnie picked her way around the square gaps. She put Brigit and Tom down. They hurried to Angelica and Hans.
Harmeet embraced Vonnie even though the exterior of her suit was damp and cold. The four sunfish formed a different physical connection, grasping and sniffing at each other, chirping softly. Their affirmation ritual included their human clanmates. They directed their calls at Vonnie and Harmeet. Angelica screeched in tribute.
"You saved our lives," Harmeet said.
Vonnie shook her head.
"It's true," Harmeet said, "and this isn't the first time. You're a hero, Von."
"No."
"Yes. Sit. Eat." Harmeet was strict.
She's in shock, too, Vonnie realized. She's mothering me because the pain is too much.
To Harmeet, Dawson had been a respected colleague. Harmeet had also been close to Ben. She'd enjoyed his brain and his irreverence even as she'd deplored his pottymouth.
"I need to look at your hands," Harmeet said. "Then you'll want to clean up. I can sterilize your suit for you while you shower."
Vonnie released her collar assembly as Harmeet donned the other suit. Helmets off, they shared bulbs of soup with the sunfish. Vonnie ate two. Brigit and Tom each devoured six. Angelica and Hans weren't as hungry, but sunfish never refused food.
The strange picnic felt like being with family. It felt like home. Vonnie laughed when Tom squeezed one bulb too hard and dumped soup on himself like a slapstick routine. Angelica slurped it off of him while Vonnie laughed and laughed, punch-drunk from sorrow and exhaustion.
Tom snapped his beak at her softly -- a docile, friendly clack clack -- not understanding the joke but cognizant that she was expressing friendship.
It was a nice moment, a good moment.
Then the sunfish stiffened. They buzzed among themselves, agitated by the sound of people rushing through the central corridor. Ash, Hunt and DeBrun jogged into ready room one for scout suits. Soon there was another pattern of footsteps as the astronauts dispersed.
Harmeet explained to the sunfish. Ash had returned to the central corridor, where she would bolster Vonnie's emergency repairs. Hunt and DeBrun had gone to lock one with the GP. They were venturing outside to tinker with the sub's weapons pods, sensors and damaged nose.
"Our clan is safe," Harmeet said. "Our males and Biting Female will protect you. Sleep."
Grumbling, the sunfish settled in a loose pile with the matriarchs covering their males. More than a lullaby, Angelica and Brigit's pheromones would trigger immunological responses in Tom and Hans. Sleep and increased kidney function would restore all four of the sunfish.
If only human mental health were as simple.
Vonnie peeled off her suit. Inside, it reeked of urine because she hadn't spared the time to connect her plumbing.
She walked to the bathroom and reveled in a hot shower. She could have stayed longer. She could have hidden in the warm shower bag like an embryo in an amniotic sac, relinquishing the world, forgoing all pain and joy, perchance to dream.
Live for him, she thought. You said you were going to live for him, so make yourself useful. Get some sleep. Your friends will need you again soon.
When she emerged, Harmeet had flushed her suit with sterilizing gel and UV. Vonnie would have preferred to nap without it, but Ribeiro wanted everyone in armor. What if another section of the Lewis imploded?
Vonnie couldn't conceal the tremor in her hands as Harmeet attended to her palm, her fingers, her knee, her elbow. The med systems in her suit had long since stopped the bleeding and cleaned each wound, leaving pink new skin and black scabs, but Harmeet extracted two flecks of shrapnel and sealed the new injuries with stitches and glue.
Vonnie put her suit on again. Then she went to her bunk and closed her eyes. Beyond the walls of hab one, she heard a clank in the central corridor and the distant vibrations of Hunt, DeBrun and the GP on their exterior.
She couldn't sleep. She rolled over and looked at the display, following her crewmates' progress until Harmeet said, "Von, don't."
"What do you mean?"
"You've done more than anybody. You need to rest. Do you want a sedative?"
Like a sunfish, Vonnie responded with paranoia. "I'm not that tired," she said. What was Harmeet trying to keep from her? Was there a new danger outside?
Her pulse spiked and she sat up, staring at their datastreams. Then she bristled with anger when Harmeet shut off the display.
"Let me see," she said.
Harmeet shook her head. "I think you should--"
"Let her see," Ribeiro said, reactivating their display from the conn. "Vonderach, we're crossloading everything into our suits and ESUs for safekeeping. You have our files, too, so you'd learn soon enough."
Since the storm, her HUD had chimed with hundreds of non-critical alerts and sims. She'd paid no attention. Now she gaped at their display as Ribeiro zoomed on two feeds, a third, a fourth. She felt the blood drain from her temples. She felt the sides of her head run cold.
Holding herself up, she crushed the edge of her bunk with her gloves. She stared at the reports he'd posted. Then she turned on Harmeet.
"How long have you known?" she asked.
"Colonel, she should have slept," Harmeet said.
"How long have you known!?"
"You shouldn't have told her yet," Harmeet said, but Ribeiro said, "She's as strong as any of my soldiers. Stronger. Perhaps she'll notice something we missed."
Sliding across the display were images generated from the signals of a dozen probes and many thousands of nanotags.
The Great Ocean had swept the Lewis's probes and tags into a non-uniform grid more than a hundred kilometers across. Operating in clusters, the tags generated low-power ELF signals. The tags needed large numbers to communicate. They also functioned better with a probe in range, piggybacking on the probe's far more powerful data/comm. The probes had deployed molecular filaments into the long transceivers required for ELF broadcasts.
For several hours, the makeshift array had appraised the mountains, the varied depths and the ocean floor... while the Lewis had been deaf and dumb.
It wasn't until Vonnie had pumped out the corridor that Ribeiro dared to unreel his deep-water ELF transceivers. The filaments extended twenty klicks in the sluggish current.
The filaments increased their detection footprint by a large amount, and enemy sonar was now more likely to find them. Also, if they transmitted instructions to the grid or sent a distress call to Peter and Jan, the PSSC would hear it, so they remained voiceless for now.
Nevertheless, the grid accomplished two things.
First, the probes and tags represented an extensive allied presence. Their combat capabilities were marginal - but as a reconnaissance system, the grid was superb. It would identify and track any enemy HKs or probes and allow the Lewis time for evasive action.
Second, the grid displayed a detailed map of physical features over an astonishing patch of water and land. From west to east, the tags had spread over two hundred kilometers. From north to south, they'd stretched nearly three hundred. Top to bottom, they scanned from the ice to the geologic features rising from the bottom of the Great Ocean - ridges and valleys, live volcanoes, old cones and the fin mountains.
The images on the display were unmistakable - on the highest slopes of the mountains there were unnatural structures, the work of an alien civilization. Two sites lay within five klicks of each other. Two others were separated from this pair by distances of forty and seventy klicks.
 Each site was arranged in a circle several kilometers in diameter, much larger than the "village" they'd discovered earlier. Each was densely packed with hundreds of structures and sweeping walls, always curved. These builders hadn't used rectangles or planes. Not even Dawson could have contended that these walls, domes and pits weren't architecture. Intelligent creatures had transported and erected thousands of tons of rock. Vonnie didn't spot any roads -- an aquatic species might not conceive of roads -- but markers ran between the two neighboring sites, connecting them with a row of pylons like a pathway for a sonar-equipped species.
Ben should see this, she thought.
She wanted to forget he wasn't there. She felt that muffled sense of standing outside herself. The old Vonnie would have whooped and celebrated. The new Vonnie bent over like there was a knife in her stomach.
She said, "Oh. God. Those are cities."
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"Affirmative," Ribeiro said. "We've confirmed four sites. The probes are examining other locations. Very likely there are more structures beneath the sediment."
"How much sediment?"
"The sites on the mountainsides are lightly covered. The currents wash them clean, but there appears to be another city in a valley northeast of our position. There may be two more in a canyon north of us. In the canyon, the sediment is several meters deep."
"The cities aren't... they're not..."
"They're uninhabited."
"Sweetheart, sit down," Harmeet said, and Vonnie realized she'd bolted upright from her bunk, her gloves balled against her stomach as if to contain her grief.
"I'm all right," she said.
In another situation, Harmeet might have humored her. Instead, Harmeet let her have it. Each word was a verbal slap. "The cities are dead," Harmeet told her. "They've been dead for eons. They're not going anywhere and neither are you. Sit. You need a sedative."
"Were the cities built by sunfish?"
"The AIs suggest the builders were a different race. The doors are too big, and the few carvings that haven't eroded look like dots and bumps. There are no sunfish shapes, although the architecture tends toward twos and fours. Sit and I'll show you."
Vonnie shook herself to clear her head. Then she did as Harmeet asked like a lesser female relenting to Older Matriarch. "I'm sitting, okay? I'm sorry. I..."
"You want Ben to share this with you," Harmeet said.
Vonnie averted her face. Harmeet had always had a streak of tough love in her. Now she seemed like she was tormenting Vonnie. Why?
"All of us miss him," Harmeet said. "It was just his time. "Sometimes all we can do is accept what's happened."
"Stop!" Vonnie said. "Stop pushing me. I know what you're doing, but I cried in hab two and when I have time I'll talk to my therapy AI, okay? Is that good enough? What more do you want?"
"I want you to take a sedative."
"I'll take it." Her hands were shaking and she pressed her gloves against her thighs. "First I want to hear everything we've learned."
"There isn't much more to tell. Not yet. The probes are investigating."
"Where were their radio installations?"
"We don't know."
"The signal came this area. We need to get inside the cities. Inside the mountains. They wouldn't build their installations on unprotected rock."
"Sweetheart, you're exhibiting symptoms of post-traumatic stress disorder."
"No shit! No shit! Do you think you're--?" She caught herself. Her voice had risen to a shout. Crafty old Harmeet was trying to provoke a deeper catharsis in her.
Harmeet was more than a genesmith. She was trained in hab systems and medical science, which, in the ESA, included a strong background in psychology. Caring for people came naturally to Harmeet, but who actually needed who?
Vonnie kept her tone low and even. "If it helps you to help me, that's great. Of course I'm upset. Don't pamper me so you can avoid dealing with your own fear. Maybe you could use a sedative, Harmeet."
"I've already taken one."
"You..." Vonnie couldn't switch gears in her mind. She wanted to attack. She knew the feeling was irrational.
Harmeet reached for her arm.
"Don't touch me!"
"Colonel, permission to--" Harmeet said, and Vonnie growled, "Don't you dare." Her hands were shaking again. Her heart thundered. She looked at the sunfish. They would defend her. "Tom!" she yelled.
"Sweetheart, no," Harmeet whispered as the seven-armed male twitched, his body coiling as if to spring toward Vonnie and Harmeet. Angelica, Brigit and Hans also moved apart, dividing from their foursome. They lifted their arms, listening and scenting. They regarded the human females for an instant. Then their attention shifted to Harmeet.
"Tom, I need your help!" Vonnie said. Cruelly, insanely, she enjoyed the lightning bolt of terror in Harmeet eyes.
You can't control me, she thought. Not me.
But they could. Ribeiro said, "Command override Vonderach Zulu Six Medical."
Vonnie's suit injected her and she went black.
There were no dreams. No memories. Nothing. When she woke, she was in her bunk. She felt drowsy and warm. Her HUD showed the viewpoint of someone walking through a green forest with cheery birds and the robust sound of a waterfall and she knew it was a lie but still she felt better. She felt clear. She also felt horror and guilt.
I told the sunfish to attack Harmeet. I wouldn't have let them hurt her. Not really. I only wanted her to back off, but she didn't know that.
Damn it. I must have been crazy.
She turned off the sim and sat up, wondering what she'd said under the drugs.
Harmeet sat on the next bunk and looked at her warily. Harmeet also wore her suit, but the ESU panels in the floor had closed. That meant they were safer if not safe, and Vonnie glanced at the display.
The Lewis hadn't left its position in the sluggish water near the ice and the seven mountains.
Harmeet said, "Good morning. I apologize for... for telling you what to do. And the drugs. We didn't want you to suffer any longer."
"It's morning?"
"If it's ever morning." Harmeet dredged up a smile, trying to placate her. Vonnie decided to smile, too, and Harmeet relaxed. "We let you sleep for ten hours. Do you want breakfast?"
"Yeah."
"You can take off your helmet. I'll prepare something for you. Then we'll talk."
Vonnie popped her collar assembly. The sunfish were quiet. They were dozing again, recovering from the multiple disruptions of their cycle, although Brigit slept inside the sonar interface, where she could immediately respond to any danger.
Two of Brigit's arms were intertwined with Tom, whose arms were curled around Angelica and Han. Vonnie watched them breathe. She envied their harmony. She listened to the hull. The Lewis was silent. She heard no activity inside or out.
Harmeet brought her eggs and juice. Vonnie read from the display as she ate.
They'd lost one probe and thousands of nanotags to PSSC assaults while she was unconscious. The enemy was hunting throughout their grid, but the ocean was too large, too complex. By now, riptides and currents had distributed their nanotags more than a thousand kilometers from the Lewis.
Bound by the currents' whims, the tags had missed enormous swaths of territory. They tended to be drawn into the deep, fast water, but enough of them had passed among far-away mountains and valleys to paint an impression.
Most of the ocean floor was a wasteland.
The exception was this bowl cradled beneath the sluggish sea. The display showed nine alien cities spread over an area of ten thousand square kilometers. Eighty kilometers from the Lewis, a probe was scanning another site where magma flows might have buried a tenth city.
They'd also located fourteen solitary structures beyond the cities' walls. Thirteen of the fourteen resembled watchtowers. The rounded, dome-topped fixtures looked big enough to hold a few creatures, no more. The fourteenth was a bunker-like hole in a mountainside. It lay within a few meters of a tower. The bunker wasn't deep and its ceiling had collapsed long ago. It also looked big enough for a few creatures. Possibly it had contained food or weapons.
The overall picture was that of a sprawling race who had dominated the polar land mass. Who had they been? How long had they flourished?
Learning those answers would require decades of work by Earth's top experts.
Harmeet was now the Lewis's entire science team, although most of the surviving crew were trained in nav, engineering or hab. Their education let them contribute -- imperfectly -- to her archeological and ecological sims.
Troutman maintained that the creatures who fit through the cities' doorways couldn't hoist the largest blocks of granite without cranes, or, at least, scaffolding and pulleys. More than that, the rock had been quarried and transported across unknown distances before each piece was fitted in smoothly undulating, interlocking curves.
No one questioned that the cities were the work of sentient beings. Animals formed hives like bees or tunnel systems like prairie dogs, but the engineering here was on par with the Anasazi, the Inca, the Egyptians.
Where were their tools?
Hunt wanted to find the pits where the rock had been dug. DeBrun was more interested in determining their food production. Had they farmed or ranched? The cities could not have subsisted on catching whatever fish or mantas floated by. 
Harmeet's sims put the alien population in the tens of thousands. No one could say if the cities had belonged to a single nation or even if they'd been friendly with each other, although there were indications that they'd shared a common language. The dot-and-bump markings were similar at every site. That their architecture was identical also seemed to indicate a unified society.
Nine cities. A row of pylons. Watchtowers. Hieroglyphics. How much had been lost to time?
The cities were fading into the ocean floor. Without AI-assisted imaging and simulations, the ruins wouldn't even have looked like ruins. Most of the buildings were only nubs. The surrounding walls were thin, withered lines. Not one un-eroded shape protruded into the murky water.
At a minimum, Harmeet thought the cities had been vacant for two hundred thousand years. Carbon dating would be of no help given the apparent absence of organics. The building material was as old as the mountains -- and if this race had used plants or animal hides for awnings or bedding or sails or boats, nothing remained. The ocean's acidity had dissolved every last molecule of organic life.
The consensus was this race had been swimmers. They hadn't walked or crawled, although they might have stayed close to the ground. They must have lived with the constant threat of being swept away by the currents.
Some of them might have gathered at the top of the ocean and scratched out an existence at the edge of the ice. They might have adapted.
Might they have evolved into the sunfish?
Vonnie cared about two things: Were any of them alive in other places? And where was their technology?
Coins, buttons, utensils and blades would be proof of metallurgy. A few relics should have lasted if they'd been blanketed in silt or sealed away by fallen buildings. At the very least, iron tools would have been reduced to telltale blotches of rust.
What she really wanted to see were turbines, wiring and radio equipment. But there was nothing.
In his youthful way, with the positive spark that made him a leader, DeBrun suggested that the aliens weren't extinct. Maybe they'd packed up and left. If they'd taken their gear with them, that could explain why there were no traces for the Lewis to find.
Hunt was more practical. He argued that their cities represented an enormous investment and only war could have driven them away, but there were no signs of conquest.
Not true that a war is required, Harmeet said. A generations-long drought had caused the Anasazi to abandon what had been a sprawling metropolis. In more recent history, climate change had caused exoduses from the Middle East and Southeast Asia, one driven by water scarcity, one driven by extreme rain and floods.
The Great Ocean had a corollary to climate change. Nearby mountains might have crumbled, altering the local currents and temperatures. If their crops or livestock were affected, or if their own health was affected, the city builders might have weakened. They might have been sickened by a disease carried by a super virus or super bacteria.
More likely, their decline was less melodramatic. The city builders must have been choked out by the intensifying poisons in the Great Ocean. Harmeet had speculated that they'd died out two hundred thousand years ago, but it might have been three hundred thousand or even longer. Then the acidity had burned away most of the clues to their existence.
Where were their tools? Ropes, levers, poles and frames fashioned out of reeds or plantlife would have disintegrated, but Harmeet believed stone artifacts would be found in the rubble. Chisels. Hammers. Weapons.
The AIs had analyzed the hieroglyphics and the architecture. Neither the carvings nor the structures required advanced technology. Like the Inca and the Egyptians, they'd erected their cities with masterful engineering and brute force, not machines. They might have used the currents to their advantage by using paddle wheels and sails to cut, haul, shape and set their granite blocks, but there was no indication that they'd developed hydroelectric power.
This had not been a civilization with radio, much less rocketry or spacefaring capabilities.
"I don't understand," Vonnie said slowly. Her breakfast had cooled, uneaten, and she'd grown cold herself. "There were sunfish on Io. The mummified remains we found... Something traveled between Jupiter's moons. I thought the sunfish empire might have co-opted technology from an older race like these city builders. That's still possible, isn't it? We've only seen a tiny fraction of the ocean floor. Christ, we haven't explored more than a small part of the ice."
Harmeet nodded. "It's possible."
"You don't believe it."
"I'd like to. I don't."
"I need to speak to Admiral Cornet."
"Let's talk about this first."
"You think I'm avoiding the subject."
"I think you've been through an incredible ordeal," Harmeet said carefully. "You're in mourning. You should be. Ben was a extraordinary man."
"Sometimes he was an ass," Vonnie said, but she grinned. She pressed her glove against the tears that sprang from her eyes. "Do you think there are sunfish on Ganymede or Callisto? What if they sent colonists or exiled their criminals to other moons like our countries brought settlers to North America and dumped convicts in Australia? Europa might have been a living world before the sunfish arrived."
"You're close," Harmeet said.
"What?"
"You're close. That's almost the truth."
A bleak mix of emotions weighed on Vonnie. Grief. Desolation. Anxiety. But there was another, stronger feeling inside her, too -- a cold, growing rage. She closed her fingers on Harmeet's arm and said, "No more games. You've kept your secret long enough."
"Von, it wasn't my decision."
"Did your secret kill Ben?"
"No. I promise."
But Harmeet didn't say anything else, and Vonnie jerked at her arm. "What aren't you showing us? Why are we wasting time if you know more?"
"I was given orders by Berlin. They classified some of our genesmithing. They said Peter would arrest us if we didn't hide our results. William wanted to tell you anyway."
"Dawson wanted to...?"
"He adored you, Von. He said you were the daughter he never had. Otherwise he wouldn't have been so hard on you. William didn't bother with people who didn't impress him. He thought you were special. We talked about you a lot. 'She's immature for her age,' he said. 'She's stubborn, but her potential is top shelf.'"
"I don't want to talk about Dawson." Sadness would undermine her rage, so she fought to hang onto it. "You lied to us," she said.
"I did not."
"We treated you like you were our mom! We thought you were looking out for the whole team!"
"I've been under orders from Berlin and Admiral Cornet."
"Then I'll talk to him."
"Let me explain. By my orders now, I can share everything with you, but you'll have to follow the same rules as the rest of us."
"What difference does it make? We’re trapped down here."
"We'll get out. Peter will come for us or we'll climb up. Colonel Ribeiro plans to take us into the ice."
Vonnie snorted. "Right." She knew how difficult it would be for seven people with six scout suits to ascend through the frozen sky. What in the world were they going to do with their seventh crewmember? Even barring that complication, six suits lacked the firepower to survive against PSSC mecha if they made it that far. The chimney had collapsed in many places. They had only three of their own mecha to escort them.
They had achieved Berlin's goal of opening a new front against the PSSC, but the cost hadn't yet been paid in full. Did Ribeiro think he'd stay and go down with his ship? She wouldn't let him do it -- not alone.
"OK, tell me," she said.
"Before we go, we'll transmit everything we've learned. That includes our mem files. If you say the wrong thing, they'll put you in jail."
"Uh huh." She could have laughed. A trial and a jail sentence didn't frighten her. "In the unlikely event that we get out, Berlin will have enough problems explaining why some of us are dead. They won't prosecute any of us."
"Vonnie, please. I've done what I can to protect you."
"Does that include allowing them to put Ben on the Lewis so we could say we were a civilian operation? I'd say it worked. We fooled the PSSC. Now we'll leave our probes and tags to keep them busy. It's just icing on the cake that we found proof of an ancient civilization."
Harmeet refused to lower her gaze. "I'm not in command and I wasn't involved in mission planning," she said. "You know I didn't want to fight. I believe all life is sacred."
"Three people died who didn't need to be here! The rest of us don't look like we'll make it, either. Now you're telling me that you and Dawson had another secret. What could be so important?"
"Panspermia," Harmeet said. "We're related to the sunfish. We share sixty-seven percent of their DNA."              
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Vonnie opened her mouth, shut it, opened it again, but she couldn't find the words. Her head was a rogue current. Stray thoughts whipped up and through her like silt.
The Bible has accounts of visitations by what sound like alien spacecraft, Peter had said. So do Indian writings from 4,000 B.C., Egyptian writings from 1,500 B.C., and other cultures all over the world.
Could those have been ships from the sunfish empire?
The broadcast was not FNEE, Araújo had said. It was not ESA or NASA. The PSSC were at least five kilometers from the ocean so they did not send the broadcast. It had none of the hallmarks of ROM-20 data/comm.
It wasn't encrypted at all, Ash had said. It was a message in ultrasound, two squeals and eight chirps. The squeals are louder and overlap the chirps, which are spaced as four pairs of two. Our guess is it's an identifier, maybe a name. The mentality seems like a sunfish.
We know they had eyes in their past, Peter had said. They saw the stars, and the low gravity made it easier for them to achieve escape velocity than it ever was for humankind.
Vonnie heard herself, too. She had said, If they didn't launch their ships from the Great Ocean, they must have come from Ganymede or Callisto. Maybe Titan. Hell, their empire could have begun on Mars. There were glaciers and running water on the Red Planet before its atmosphere boiled off.
We've barely scratched Europa's surface, O'Neal had said. If there's a native civilization, it will exist in the Great Ocean. After we discovered complex lifeforms in the ice, we knew equally complex lifeforms must swim in the water.
Something's kept the tribes out of the Great Ocean, Ben had said. Maybe it's the Low Clans or predators. Maybe it's a foreign empire.
Lam had warned her. With his savage males, he'd tracked the PSSC mecha as they brought their HKs down to the slushy pockets at the top of the ocean, but she'd misinterpreted his final body shapes before she burned his core into slag.
---The dark ocean, he'd signed. --Larger enemies. New threats. They'll pounce on you, but we can ambush them if you lead us.
Lam had done everything except predict the ELF broadcast. He'd placed the HKs for her, drawing their location near the surface of the Great Ocean. He'd warned her that the PSSC were waiting in the ocean, but even then she'd failed to connect the dots. The Lewis crew had been seduced by their infatuation with Europa. They'd wanted to find a civilization so badly, they'd fooled themselves.
They had denied the logic of their eldest, wisest heads, who also happened to be their genesmiths.
Allow me to predict, Dawson had said. Like us, the PSSC are wasting their time with probes in the ocean. Our efforts would be better spent on the tribes.
The ocean is a dead place, Harmeet had said.
Bacterial growths like the mantas were the only living things inside Europa's Great Ocean. Everything else was gone. Earth's crews were hundreds of thousands of years too late.
Sitting together in hab one, Harmeet let Vonnie churn through her memories. They waited together, gazing at the sunfish. Brigit groaned in her sleep. Tom flexed the stump of his missing arm. Harmeet wore a trim, inscrutable Mona Lisa smile, but Vonnie's eyes were as wide as a child's. She felt like she'd never seen the sunfish before.
They weren't aliens. They were her cousins.
All this time, we've feared and killed each other -- saved each other -- befriended each other -- and we're family, she thought. Is that why Berlin doesn't want anyone to learn about Harmeet's genesmithing?
No. There's more. There must be more. We're a hell of a lot closer to our enemies in China, Pakistan and East Africa than we are to the sunfish tribes.
We fight people all the time. Hearing that we're related to the sunfish shouldn’t mean a thing.
Vonnie reached for Harmeet's hand. The smile on Harmeet's face grew. Harmeet loved to research, compare and teach. The two of them shared that thrill of discovery, and Vonnie admitted to herself that suppressing this revelation about the sunfish had been a burden for her friend. A burden and a curse.
Keeping it to herself went against Harmeet's nature, but Vonnie wasn't prepared to forgive her yet.
"When did you know?" she asked.
"After you saved O'Neal, we had new blood and tissue samples. They were... revealing. We found an influenza virus that would be wholly capable of infecting human beings. That frightened me. We proved our kinship with the sunfish before you established our first treaty with Top Clan Eight-Six."
"That soon?"
"Sweetheart, I wanted to tell you. There were so many clues, I thought the truth would come out even if we kept our labwork under wraps."
"But you told Peter."
"No. They would have ordered him to arrest us."
That meant Peter had been operating from the same ignorance and enthusiasm. I'm glad he didn't lie to me. If all of their conversations about the tribes' origins had been a diversion on his part, Vonnie would have hated him, and yet there was a worse thought to consider. "What about Ben?"
"Ben suspected. He asked me about similarities in our metabolism and similarities in our oxygen-transport and sugar-oxidizing proteins, but he was too busy with his other jobs to dig deeper. He didn't have access to our real findings. The AIs falsified our public datastreams. William and I sat on this information for months, and the Americans and the PSSC must have their own security protocols. The FNEE might not have reached the same conclusions. Even their biologists are more soldiers than scientists."
"Wait. As soon as he landed, Dawson wanted to get rich selling his research. He talked about military applications. He talked about new techniques in life extension. If you were ordered to keep your mouths shut, why did he try to make a deal with LifeNova?"
"Von, we couldn't hide the facts that the sunfish have red blood or breathe oxygen. Everyone knows we use animal DNA in cancer therapies and gene mods. Treating the sunfish like another resource was a perfectly normal thing to do. Licensing those rights allowed our government and the ESA to pay for our mission while earning political capital at the same time. You keep forgetting. Most people on Earth don't care about the sunfish. They care about their jobs, their families and their favorite shows on the net."
"Then why bother with the secrecy? Why not tell everybody that humans and sunfish are related?"
"Our economies are strapped. We can't beat the PSSC on Earth, let alone in space. We only scraped together your three-crew expedition with Bauman and Lam because China provided funds as a goodwill gesture. I don't think they expected anything to come from it. They were happy to let us fritter around on the ice while they built up their fleet and orbital stations, especially because they thought Lam would provide them with any valuable genetics."
"We keep circling back to Earth. Politics. Money."
"What else is there? Power and wealth are all that interests most people. A decision to suppress our data was made at the highest level. I'm sure Berlin coordinated with Washington and Tokyo because everyone maintained the lie that the sunfish are totally alien. Nontechnical bureaucrats probably didn't need much convincing. There are still people who refuse to believe we're related to chimpanzees. Genetics are complicated. It was easy to bury some of our results because we've generated such a massive amount of data."
"Did they not want you to say anything because your results are inconclusive?"
Harmeet shook her head. "Human DNA consists of almost three billion base pairs. Sunfish DNA has three and a half billion. Those are huge numbers, but I can list every single pair in a long, long line of unique markers. In both species, the majority of our genetic code is inactive. We don't use most of the genes we inherited in our evolutionary past. That's how can we share fifty-four percent of our DNA with a sea anemone even though it's a rudimentary little blob and people walk and talk. Von, we share twenty-four percent of our DNA with rice. We share eighteen percent with yeast. We're talking about stretches of code that can't be reproduced by happenstance. It's not a coincidence. These sequences are irrefutable."
"And we share sixty-seven percent with the sunfish? Is that both species?"
"Close enough. Sixty-seven point four with the smaller species. Sixty-six point eight with the larger. They diverged from each other very recently."             
"Like us," Vonnie said. "We look at Africans and Caucasians as if we're different, but people are almost identical. Asians. Hispanics. For all intents and purposes we're the same even if our skin colors or the shapes of our eyes vary a bit."
"Obviously the differences between human beings and sunfish are more drastic, but you've been their loudest proponent. I know you've seen the parallels between us."
"Yes." Vonnie nodded and said it again. "Yes!
We're so similar mentally. I thought that was because we're both sentient. That any intelligent race will be selfish and warlike."
"In another star system, maybe not." Harmeet smiled. "A truly alien ecology might be different. It's fascinating to consider alternatives to carbon-based DNA. Silicon-based lifeforms could be less potent, less diverse, less... cutthroat."
"But there are nonviolent creatures on Earth. Just because we’re carbon-based and breathe oxygen doesn't make us killers."
"William liked to remind me that we're no closer to the sunfish than we are to a chicken or a platypus. A dog is more human."
Vonnie smiled, too. "That sounds like him."
"But look at the sunfish and us. Both sentient races are high energy, high metabolism omnivores with voluminous brain matter. We're the dominant species on our worlds because we maximized specific attributes inherent in the code."
"I'm not sure I understand."
"Our genetic code. Every living cell on Europa and on Earth, in any genealogical branch, stores hereditary information in the same four chemical bases -- adenine, guanine, cytosine and thymine. More than that, we all use hemoglobin or hemoglobin-like proteins, even protozoans, even tubeworms at the bottom of the Pacific, even plants. Both worlds have a shared lineage. We come from a common ancestor."
Vonnie nodded fiercely, needing this because it made her feel connected to Ben. "Then there was a technological civilization on Jupiter's moons. It must been a long time ago. Have you figured out when it vanished?"
"Oh, sweetheart." Harmeet took Vonnie's hand in both of hers. "I didn't mean to give you the wrong idea. There were never spaceships flying out of the Great Ocean or lifting off from the ice."
"But you said we have a common ancestor."
"We may find life on Ganymede or Callisto, but it will resemble what exists here. Bacterial mats. Fungi. Possibly bugs or sunfish, although I doubt it, and the sunfish have never lived on Io. They couldn't. It's inhospitable."
"But they're there! We've found remains!"
"You've mapped this system. How many violent collisions occurred during the formation of its moons? How many occur today?"
"If you're talking about every chunk of ice and rock, there were billions of impacts in the earliest days. There are millions now." A light opened in Vonnie's mind, but it was a black light, queer and ugly. "So you think life on Earth was an accident caused by inter-planetary collisions?"
"I don't think anything is an accident," Harmeet said.
"Goddammit!" Vonnie yanked her glove away, then reconsidered. She'd felt this same horrible anger when O'Neal explained the pact among the tribes and how many sunfish had been banished or killed.
It's the instinct to fight, she thought, marveling at herself. I'm hurt, so I lash out. I argued with O'Neal. Now I'm shouting at Harmeet.
Like many people, Vonnie resisted change. No wonder. Too many of the changes in her life had been violent. Bauman. Lam. Collinsworth. Pärnits. O'Neal. Henri. Ben. The FNEE battles with the tribes. The PSSC battles with the tribes.
Vonnie didn't want to feel like a one-note woman, so she brought herself under control. She rejoined her fingers with Harmeet's. She took a breath and said, "What about the stories in the Bible or ancient Indian writings about UFOs?"
Harmeet shrugged. "Poor interpretations of Indian and Egyptian history have been thoroughly debunked, and most of the Bible was written by men in low-tech patriarchal societies. That's why so many of their accounts deal with punishing anyone who goes against the tribe. Authority is personified as a big, petty strongman in the sky who enforces his leadership at any cost. For example, the book of Ezekiel was written near 500 B.C. Ezekiel's Wheel was either his description of a king's chariot and a king's throne or a fanciful account of how Ezekiel envisioned God as the king of all kings. He describes torches, not fusion jets. Certainly there's nothing in his writings to indicate spaceships."
"And many early writers may have been delusional. Our meds are effective now, but as recently as the twentieth century, more than ten percent of the world's population was clinically insane. Human beings suffer many types of psychosis. These disorders were even more common when we didn't understand the effects of nutrition, hygiene, and physical and sexual abuse. People heard voices. They hallucinated."
Like sunfish in the worst phase of their cycle, Vonnie thought. Our brains really are alike. Given a moment's peace, we grow. Under too much hardship, we crack. The tribes have adjusted to endless hardship. How many generations of peace will they need before they're permanently sane?
Harmeet said, "Then those stories were translated and retranslated. All of these later writers had their own limitations ranging from the lack of education to cultural baggage to religious or political agendas. I wouldn't put too much stock in what people said in our distant past."
"But you're a Christian."
"I believe in the loving God of Luke and John, not one who rules through the fear of prejudice or vengeance. The Bible contains as many faults and mistakes as the men who wrote it." Harmeet smiled again, patiently this time. "Sweetheart, I'm a scientist. I see the strengths -- and the weaknesses -- and the choices -- that God presents in us all."
Free will, temptation and sin, Vonnie thought, but they were getting off topic. "When you said panspermia, I thought you meant that an empire deliberately seeded our planet. Maybe they visited Earth and stocked it with fish or plants. Maybe they left colonies that died out but jump-started our evolution."
"You have a beautiful imagination. I would love to see your work if you went back to school as a genesmith. I think I can prove that Europa was the cradle of life in our solar system, but not in the way you've imagined. What happens when Europa is struck or when it ejects matter from its plumes?"
"Oh." Vonnie nodded glumly. There was a lot for her to learn.
Four and a half billion years ago during a cosmic event much closer to the sun than Jupiter, two protoplanets rammed into each other. One was a Mars-sized object named Theia. The other was Earth. Each protoplanet lost a portion of itself, and this material coalesced into Earth's moon.
Theia drifted away. Some astrophysicists believed her remnants made up the asteroid belt or contributed to the shell of debris beyond Pluto.
Earth and her moon were paired together.
Circling and tugging, the moon created tides in Earth's otherwise stagnant oceans. It stirred the witch's brew of minerals and organics curdling on Earth's shores, where sunlight provided energy. The stage was set.
At university, Vonnie's instructors said genesis began in this primeval broth. They could explain self-catalytic chemical reactions in detail... but even with modern genesmithing, no one had quite defined the next step of incarnation, a quandary that was touted by religious leaders to demonstrate that even modern science did not possess the answers.
What -- or who -- had been the prime mover?
In lab conditions, genesmiths could synthesize recombinant enzymes that evolved life-like properties such as self-replication, and yet no one had imbued these organic molecules with real life. Some ingredient was missing. Volcanic fire? Lightning? Or had the divine spark come from somewhere else?
Oh, Ben, she thought. She would have paid any price to make him live again, and she reflected on their many conversations in bed or during meals or beneath the ice.
I think I can prove Europa was the cradle of life in our solar system, Harmeet had said, but what had been special about Europa and not Earth?
In the earliest years of the solar system, we got our share of water and organics, Ben had said. But compared to Earth, the number of combinations that took place in the Jupiter system was higher -- much higher -- and the tempo was faster.
 Impacts had been common throughout the solar system as the planets took shape. In the smaller collection of worlds surrounding Jupiter, the moons bumped and shattered, forming and reforming. Adding to the maelstrom, Jupiter's mass drew comets and rogue bodies from space. Far away, Earth was one potential wellspring for life, but Jupiter spun multiple worlds into existence. Each moon was a crucible, each with a divergent composition.
Cocooned in a shell of ice, Europa guarded her womb from radiation. Her insides baked with the heat of tidal squeezing, not too cold, not too hot.
The comets had deposited organic materials including carboxylic acids.
Single-cell organisms arose, then multicellular.
Meanwhile, Europa was pummeled by more asteroids and comets. She suffered collisions with larger objects. Her volcanoes spewed outward.
Europa's moving crust healed her wounds, yet even in the age of human history, she was marred by old ruptures and cleavings. Many impacts and eruptions sent ice into space. Some threw rock or mud. Others gushed gases, ashes, dusts.
The major strikes and eruptions cast ejecta into space like fertilized eggs. Most of her eggs were killed. They were flashfrozen in the vacuum, then cooked by radiation... most, but not all. Jupiter swallowed much of the debris. Some were swatted by other moons. A few drifted aimlessly into the cold depths of space.
Some fell toward the sun.




23.
"You think the sunfish on Io were thrown there by a blowout or an asteroid strike?" Vonnie asked.
"Yes."
"Other ejecta landed elsewhere?"
"Yes, older pieces. That's why Mars has methanogens and fossilized microbial mats.."
"Older pieces hit Earth, too?"
"Von, I've been working on this since we arrived. There are benchmarks in our molecular clocks, the mutation rate in our nucleotide sequences and amino acids. Every terrestrial lifeform is descended from a common ancestor on Europa."
"The first microbes on Earth appeared over three billion years ago. Are you saying that's what came from Europa? Microbes?"
"Bacteria and archaea, yes. There may also have been microbes that were terrestrial natives. The conditions were right. If so, they died out. There is only one line in existence today. The single-cell organisms that persevered on Earth are Europan."
"Three billion years. Isn't that too long for us to share sixty-seven percent of our DNA with the sunfish?"
"No. There were later strikes. I'm certain that the Cambrian explosion was caused by Europan ejecta. Europan organisms regularly contaminated our biosphere.
Five hundred and fifty million years ago, the Cambrian explosion resulted in the appearance of Earth's rich fossil record - illustrating an accelerated diversification of life into an astounding variety of body plans -- plants, insects, reptiles, mammals.
Until then, individual cells, rarely organized into colonies, had been the biggest thing going on Earth.
Harmeet said, "They jumpstarted everything for us. Then they kept kicking us in the pants. Some of our smaller extinction events were probably caused by new organisms, Europan organisms, upending less rigorous environments on Earth."
Vonnie leaned away from her and stood up. She needed room. She needed to walk. "You sound like you approve," she said. "Why are you glad they wiped us out?"
"They didn't. It was an assimilation. Sweetheart, our five major extinction events were caused by Ice Ages or asteroid strikes that had nothing to do with Europa. If there were smaller die-offs when their organisms landed on Earth, those changes made us better. This wasn't a matter of alien bugs chewing up our forests or their monsters slaughtering everything in our oceans. Nothing that big could survive the trip. What reached us were meteors with new, stronger bacteria. Once in a very long while, a dead creature might have made it through our atmosphere with a virus inside. Possibly those sicknesses spread. For us, the most consequential events were infusions of Europan bacteria."
"Bacteria makes us sick, too."
"Sometimes. It also fuels our evolution. What do you know about horizontal gene transfer?"
Vonnie quit pacing. She wanted to throttle Harmeet. She wanted to leave. Instead, she tossed her head back and laughed too loud, disturbing the sunfish.
Angelica clacked her beak. Hans screeched and Tom rubbed her topside, each without waking.
"Ben would have had the greatest time with you," Vonnie blurted before she covered her stinging eyes. Don't cry, she thought. Don't cry.
Harmeet stood up and approached her. "Do you want a cup of tea?" She put her hand on Vonnie’s waist gently yet firmly, directing her to the bunk. "Let me finish. I promised Admiral Cornet not to keep you too long."
"Oh shit," Vonnie said. Somehow she'd forgotten she needed to talk to Cornet next. She needed to yell at him and denounce him. Because of Berlin and Cornet, Ben had been robbed of their most fantastic discoveries. Vonnie belonged on the Lewis. Ben should have stayed in camp with Harmeet, Dawson and Wester.
If Cornet ordered her to keep Harmeet's secrets, what would Ben have wanted her to do? That was an easy question. Trouble is my middle name, he'd said. I'm in love with you, aren't I?
First she'd pump Harmeet for as much data as possible. Her suit was recording their conversation to her mem files. Maybe she could gather more.
Maybe she could use it against Cornet.
They sat down together and Vonnie made a brave face. "Do you have sims?" she asked. "I'm starting to have trouble wrapping my head around so many twists and turns."
"I'll put some information on the display." Harmeet smiled once more -- her warm smile. "Um, Ben would be proud of you, you know."
"I know," Vonnie said, but she was germinating her own plan. Ben had adored her for being a loudmouth with their commanders and Berlin and the media. He'd loved how she refused to be pushed around. Didn't the proxies realize she'd tell everyone? She could ruin careers on Earth.
I should have married you, she thought. We played around and teased each other, but we should have had a ceremony, even a quick one with alumalloy rings like the Americans.
We knew the expiration dates on our lives had passed. We knew the end could surprise us at any time.
I would've liked to be your wife.
Harmeet was talking again and Vonnie had missed several words. She gazed up at the display, where Harmeet posted thirteen amplified helixes of DNA. Color codes matched strands of genetic code, then labeled the revolving strands. Ten were different kinds of bacteria, five from Earth, five from Europa. The other three were terrestrial organisms.
"A cow, a viper snake and a tick," Vonnie muttered. Ben would have said: If the three of them walk into a bar, you've got the opening of a good joke.
I'm going insane, she thought. I want to hear his voice.
"Why are you showing me this?" she asked.
"There are leaps in our evolutionary history," Harmeet said. "Creationists say this means evolution can't be real, but the fossil record isn't thorough. As a paleontologist named Donald Prothero pointed out, it can't be. The number of species found in the fossil record is less than five percent of the number of living species. Do the math and it suggests there are fossils of less than one percent of all of the species that have existed on Earth. Plants and animals are fossilized only in the most favorable conditions, and we uncover only a fraction of them. So there are leaps."
"Missing links."
"Very good. We've found transitional forms of three- and four-toed dog-sized herbivores that evolved into the horses we see today. We have transitional forms of long-bodied creatures with snouts and legs like crocodiles except they're mammals. These are land animals that returned to the oceans, where they became dolphins and whales. Creationists are mentally and spiritually lazy. They say we don't have the entire puzzle, so there is no puzzle, only divine intervention. They can't handle the uncertainty, so they decide life originated by magic. The fact is we've detailed the progression of apes into human beings. But even in these cases of little herbivores evolving into horses or shallow water mammals evolving into dolphins or apes evolving into human beings, there are leaps... accelerations... like one species' personal little Cambrian explosion."
"I read something about flowers once."
"Yes. The sudden appearance of flowering plants in the fossil record was such an obstacle to the theory of evolution, Darwin referred to it as the 'abominable mystery.' Of course we've expanded our knowledge and he didn't have AIs or genesmithing, but he touched on a glaring contradiction. How did flowering plants evolve without pollinating insects? Why would pollinating insects evolve if there weren't flowering plants?"
A tick and a flower walk into a bar, Vonnie thought, waiting for Harmeet to make sense.
"Island genetics are one explanation for what looks like the sudden, full emergence of flowering plants," Harmeet said. "They probably evolved on a secluded chain of islands where they were in a safe place -- like a lab -- for trial and error. The biggest trial was a finely specialized dependency on wasps to carry pollen. Later, wasps diverged into bees. There's one example of symbiosis on Earth, Von. But how did crude gymnosperms like trees and shrubs abruptly transform into more fragile yet more prolific flowering plants?"
"Europa."
"Now you're getting it. Three hundred and twenty million years ago, one hundred and ninety million years ago and one hundred and sixty million years ago, there were genetic events that led to flowering plants. Wasps appear in the fossil record between the initial two events. Bees appear simultaneously with the third. All insects transmit bacteria, viruses or both."
"And viruses transmit genetic information."
"So do bacteria." Harmeet highlighted ten of the helixes on their display. "This is a class of jumping genes called transposons. They acquire abilities from their hosts. Then they leave. They're capable of separating themselves from one organism's DNA and pasting themselves into a completely different organism. Retrotransposons are even more impressive. They copy and paste instead of cutting and pasting. Every jump makes new copies, so they spread like pandemics. Think about that for a moment. Hard-won evolutionary skills bouncing from one species to another. For the most part, horizontal gene transfer is involuntary and the new codes are inactive. They're lost in junk DNA. The organism with the new codes doesn't use what it's gained except for very gradual, very subtle changes until everything jumpstarts at once."
Vonnie nodded. "You're saying the evolutionary events began with meteors from Europa."
Harmeet shook her head. "Not necessarily. A virus can lie dormant. So will bacteria, although it tends to wax and wane with plant and animal populations. Bacteria increase with the decay of feces and dead bodies and dead plants. It spreads with migrations and parasites, just biding the years until there's a need. Until there's an opening. Bacteria that had been on Earth for millennia could initiate a change without the appearance of new Europan DNA."
"That's confusing."
"It's not. Organisms develop through natural selection and environmental pressures, but horizontal gene transfers are another factor. They can provide options that a plant or an animal might not otherwise tap."
"A jumpstart, you said."
"Jumpstarts, course corrections, even reversals or paths to an organism's detriment. Evolution is messy. It's a heartless bitch. One of the most baffling examples is a gene that's transferred between lizards, snakes and cows. We find it in geckos and elephants, too." Harmeet indicated the sims where she'd posted DNA from a cow, a viper snake and a tick. "This particular gene, or its descendents, account for twenty-six percent of the cow genome. Going by this family tree, cows are more closely related to snakes than they are to horses."
"That doesn't make sense."
"It's bizarre! This gene has jumped between snakes and cows eleven times that we can count. It's less prevalent in sheep and elephants, and it barely appears in horses, but it found a receptive host in cows. It's like it kept coming back for more."
"Because of ticks?"
"Partially. A tick sucks the blood of a lizard or a snake. Bacteria move into the tick population. Then the ticks bite mammals. They transfer bacteria, and, with it, jumping genes. Most parasites serve the same function. In the grand scheme of life, bloodsuckers are beneficial. They inoculate us with fresh possibilities."
"What does the gene do? Are you saying that in a million years, the Earth will be conquered by fanged cows with scales? I think I read that book."
"This gene doesn’t seem to have any function except replicating itself, but the sequences are so prevalent, it must exert some low force deep in a cow's make-up. We don't know what it could be since we can't determine how cows perceive the world. Obviously a cow doesn't look or act like a snake. Cows are stupid and slow. Snakes are cunning and fast. But if the environment drastically changed and a cow had new demands on its survival? The gene transfer might give it a higher chance of adapting suddenly."
"Like flowers."
"Like us. Von, something happened to us. Modern man has existed with opposable thumbs and our current brain size for over two hundred thousand years -- but for the vast majority of that time, we were barely more than animals. It's only in the past four thousand years that we invented agriculture and cities, less than two centuries since we conceived of airplanes and spacecraft. Why? Why did it take so long!? We're not physiologically different than we were two hundred thousand years ago, but our brains hadn't turned on."
Vonnie offered a tired grin at Harmeet's consternation. "The Lord works in mysterious ways," she said, trying not to sound mean. If she couldn't needle Ben, she'd needle Harmeet, but her friend nodded soberly.
"We don't see many ticks or worms on a day-to-day basis anymore, and none in space, but our ancestors lived with vermin for millions of years. Every lifeform on Earth has jumping genes. All of us have been exposed to transposons. Sweetheart, it wouldn't be wrong to say Europa is our God."
"Heresy."
"You're making fun of me, but the proteins that led to voluminous brain matter on Earth may have originated in bacteria indigenous to the city builders on Europa's ocean floor. The same proteins are in the sunfish."
"Here's a thought," Vonnie said. "If life on Earth and Mars came from Europa, who's to say life on Europa didn't come from somewhere else?"
Harmeet beamed at her. "Good girl. That's the question I've been waiting for."
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"Jupiter and its moons have been a prodigious mixing bowl," Harmeet said. "It's very possible that Europa's first microbes drifted in from another star system. Billions of years before our system formed, there were worlds in the galactic core. Some of them must have supported life. What if the first microbes on Europa belonged to a larger panspermia? It could have been a natural event. It could have been... manufactured. A highly advanced race might have seeded the galaxy. I'll never know, but someday people will travel between the stars. I'm curious what our children will find."
Children, Vonnie thought, shying away from her ghosts of Ben and more tears. She felt like he was everywhere.
He would haunt her for years. She wanted him to haunt her. Loving anyone else -- romantic love -- would test her to her bedrock. She'd dug through her inhibitions and scars to open herself to him. That part of her was damaged now, but she would heal. Slowly, she would heal.
Decades in the future, Earth's sons and daughters would venture into interstellar space. I'll feel whole again around the same time, she thought, chiding herself like Ben would chide her. She couldn't shut down every time somebody mentioned kids or boyfriends or any of his sciences.
Start now, she thought. Heal now.
"I'd like to see starships full of people and sunfish," she said gamely. "Imagine who they'll meet."
"You might be on one of those ships. Our work on longevity treatments has been promising. We're not ready yet, but we will be in five years. They'll test it on elite military units first, then astronauts."
"I hope I'm still here." She was afraid they'd retire her. There were too many reasons to send her home. She was a loudmouth. She was a nervous wreck. She was maxing out on radiation and other toxins, not to mention the bone density loss caused by Europa's low gravity. By claiming it was for their own good, Berlin could rotate her crew back to Earth and replace them with a company of EUSD marines.
Harmeet was gentle. "Do you want to leave?" she asked.
"Maybe I would have gone home to have a family. I... Now I want to stay with the sunfish."
"I think Berlin will keep you here. You're not always easy to work with, but you're a media darling. Even the people who hate you, they love to hate you."
Vonnie nodded. She produced a noise like a laugh.
Harmeet said, "With you on Europa, the opposition parties can continue to point fingers and rail about the legislation and budgets they want. Also, it costs less to leave us in place. Berlin and Washington will rebuild our presence in the Jupiter system. Most of the ships that come here will stay here. Every berth on a ship returning to Earth will be contested, although I suspect Peter is leaving soon."
"Do you?"
"He's had his failures and his successes. Overall, he's done well, but he can't stand to look at the empty seats in the mess hall if you understand what I mean."
I do, she thought. He sees ghosts.
"They'll promote him," Harmeet said. "He'll return to Earth with a nice salary and some fame. Settle down."
I hope he's happy, she thought, but she couldn't say that out loud, either. Like an electric shock, she remembered kissing Peter.
The memory of his warmth was repulsive. It was a betrayal of Ben. She wished Peter well, but she knew in her heart that she could never go home, not because of Peter but because of the good, normal, domestic lives she couldn't share.
Harmeet said, "If we stay, there will come a time when we need surgeries to deal with various cancers and skeletal issues..."
Vonnie brightened. You're staying, too?
"...but those surgeries may not be too dire for your generation. I have days when my research feels genuinely inspired. Genesmithing sunfish DNA has been effortless. In a few years, we'll be able to revitalize human tissue with Europan hemoglobins. You're young enough."
"You're not that old."
"I'm in my fifties. Most aging can be suspended. It can't be reversed. You and Ash, Claudia, the American girls, all of you might live for a hundred and fifty years, longer if there are other breakthroughs, and there will be. We've opened Pandora's Box."
Vonnie could not stop thinking about Ben. Together in their bunk, she'd murmured, Two intelligent species around one star makes me believe in God.
Almost speaking to him, she said, "It's like both of our worlds were test tubes. Both species evolved with weaknesses and strengths. You're going to take the best of their DNA, correct parts of our DNA, and maybe we'll live long enough to see starships. It's like you're unlocking a door. We'll walk into a hallway we didn't even know was there."
"John 14:2," Harmeet said. "'In my Father's house are many rooms; if it were not so, I would have told you. I go to prepare a place for you.'"
Vonnie shifted uncomfortably. "The men who wrote the Bible lived in low-tech economies where power was quantified in livestock, women and babies - that's what you said. John 14:2 is about dangling a carrot for everyone that heaven won't be crowded like their dirty little towns if they obey their patriarchs, obey the church, and raise more workers and sheep. Don't tell me they thought heaven on Earth is locked inside our genetic code."
"Didn't they?" Harmeet spread her hands like a priestess invoking God's presence. "They bred animals and did the same with their people, conducting what were essentially mating programs by rewarding their strongest males with young brides. They probably knew more genetics than you think. But you're correct. John 14:2 is about the afterlife. I used it as a metaphor. I liked what you said about unlocking doors. I believe we've witnessed an invisible, exquisite hand at work. The way we fit with the sunfish is sublime. We're parts of the same design."
Vonnie nodded, although her bitterness throbbed inside her like a broken bone. Berlin had deprived Ben of more than the truth. They'd robbed a century from him, and for what?
With a conscious act of will, she tamped down her resentment and her fury. She said, "What about the sunfish? I accepted that curing their diseases shouldn't take priority, but we told them we'd develop medicine for them. That's partly how we earned our treaties."
"I'm sorry. Helping them was something else we weren't allowed to talk about."
"You're not developing their meds at all?"
"We didn't need to. I thought that was obvious."
Vonnie felt like throttling Harmeet again -- but, again, she decided to ease the tension with a laugh. "I'm not a genesmith. You'd better spell it out for me."
"Human meds will work on sunfish. With minor adjustments, we can give them normal gene sweeps, drugs and nanotech."
"What will that do for their lifespans?"
"It will double it."
"Then why haven't we..." Vonnie asked before she caught herself and lifted her hand to stop Harmeet from explaining. She answered the question herself. "Money," she said. "Money and power. Meds were another carrot for us to show the matriarchs. 'Do what we say. Maybe we'll cure you.'"
"It was more than that. If the world saw the sunfish using human meds, we would reveal our lineage. The media and the public were too close to figuring it out. If we provided the tribes with anti-fungals, anti-virals, gene mods for Alzheimer’s, Parkinson's and kidney disease, that would lay out the evidence. Instead we put on a sham. We said we were struggling with an alien genome. Otherwise people might demand a large-scale humanitarian effort, which would be a cost with no profit."
"No profit? If we make the sunfish healthy and sane, they'll defend us! They'll make the ice safer. They'll make mining safer and we'd have more allies against the PSSC."
"Talk to Cornet."
"I'm talking to you. Cornet authorized you to tell me everything. Why?"
"Von, I'd prefer if..."
"I'm willing to concede you've had some sleepless nights about the lie. You were under orders. I get it. Dawson must have laughed at me behind my back until he was hoarse."
"Sweetheart, no. He alluded to our ancestry as much as he dared. He wanted you to guess."
"The lie put blinders on us. It led to everything that's gone wrong. O'Neal wouldn't have gone searching for portals and libraries if we'd solved the tribes' problems. Our navy wouldn't have been slow to match the PSSC. We could have had more ships in orbit. No battle, no deaths. We wouldn't have needed to fake a civilian mission with the Lewis."
"You're wrong. The lie prevented deaths. You heard Peter. China was always going to provoke a fight. They're squeezing the energy markets. Their political bloc will gain territory in the Kashmir at the same time that we're backing down in the Middle East, Korea and Vietnam. More battleships around Europa would have meant more destruction."
"Then why share the secret with me at all? Why not bury the truth forever?"
Harmeet sighed. "It's damage control, part of a larger strategy to boost public opinion. Our governments have suffered too many black eyes. The Jyväskylä looked outmuscled, NASA appeared toothless, the FNEE were totally defeated, and our presence in the Great Ocean has been symbolic more than anything else. But we struck a blow for the allies by engaging the PSSC and mapping the ocean floor. Now we can talk about the city builders. We can talk about countering the enemy. Berlin and Washington will make martyrs of our friends. Then we'll release our news about the sunfish. We'll be vague about when we discovered our common ancestry and it makes a nice talking point. It will feel like a victory."
"It's dishonest," Vonnie said. There are too many officials in Berlin who've never seen us as real people, she thought. We're just pawns on a board.
She was running out of people she liked, much less anyone with principles and integrity.
Harmeet, Ash, Jan and most of the Americans, Claudia, even Ribeiro, they're my family now, she thought. They'll stay with me. We'll heal the sunfish. I'm willing to parrot Earth's lies if that's their price for keeping me on Europa.             
Ben would want me to take them for everything I can. I'll be their heroine, but my compliance won't come cheap. We've paid dearly. That's Shakespeare, isn't it? Yeah. I'll extract my pound of flesh. 'Tis mine, and I will have it.
"Let me talk to Cornet," she said.
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Vonnie's talk with Admiral Cornet confirms that the Lewis mission was military, not scientific. The mysterious ELF broadcast was never believed by Cornet to be native, and the similarly coded pulses now from the PSSC grid of mecha and probes proves that beyond any doubt. Vonnie: "So why did you send us down there?" Cornet: "Because human presence is more valuable in establishing territorial rights in world courts than just mecha and AIs. We had to engage the PSSC in the Ocean, and our science mission pretense gave us the temporary advantage we needed." Vonnie threatens to expose Cornet's costly deception, but offers to remain silent if she is allowed to remain on Europa and is appointed as the principle spokesman for a truly scientific mission. Cornet agrees.             
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The Lewis reaches the base of the entrance chimney through the ice, but its partial collapse makes entry for the sub impossible. The crew must abandon ship. The Lewis is left in the Great Ocean, lurking on autopilot with AI programming for PSSC avoidance and periodic recording and coded transmittal of its surroundings. The seven astronauts and four sunfish clamber up through the ice, six of the astronauts in scout suits and one in an ESU. A second ESU is loaded with equipment. The suits climb mostly on auto programs and the ESUs are pushed upward by the Lewis' three remaining mecha.                     
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The Lewis’ surviving crew emerges from the ice and re-enters the uneasy relationship between the various organizations occupying Europa – ESA, FNEE, NASA, and PSSC. But the mixed crew of the Lewis has cemented a strong bond within the first three, and negotiations and compromises with the PSSC will allow all to participate in the continuing exploration of Europa and development of its resources.
The inclusion of the four sunfish in the Lewis’ voyage into the Great Ocean proves to be instrumental in assuring future cooperation and assistance from Top Clan Thirty.
Escaping the ice with sims of the ancient undersea cities is a marvelous achievement, but nothing is over. Now it is simply time for the next step.
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Vonnie had come to Europa as a technical expert,but had been reborn as a statesman, tempered by experience, even-keeled, even willing to work with Peter and Jan as necessary although she would never trust them again.             
 A month after the end of the Lewis expedition Vonnie, in her new role as Europa's Principle Science Spokesman, broadcasts her first extensive interview to Earth. With Harmeet smiling behind her and the four sunfish from the Lewis also in the camera's view, Vonnie summarized: "We dove into the Great Ocean to find out where they came from," she said, gesturing at the sunfish. "Instead, we found out where we came from."
                                  THE END   
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My mother Patti is a strong, educated woman.  It's not a coincidence that my wife Diana is a strong, educated woman. Diana has many unique qualities like her athleticism and her mischievous streak of humor. She is intelligent and kind. She is independent and brave and a hard worker. Diana was my best friend before she let me marry her.  I couldn't have done better in finding a partner and a wife, and I wish more people were like her. My writing could never have become a career without her support.
My mother and Diana are the real Vonnies.
The
usual suspects have kept me honest while I delved into the bizarre and fascinating truths of our DNA, our environment, and possible futures in the Jupiter system. I tip my hat again to Ben Bowen, Ph.D., computational biologist with Lawrence Berkeley National Laboratory; Charles H. Hanson, M.D.; my father, Gus Carlson, Ph.D., mechanical engineer and former division leader with Lawrence Livermore National Laboratory; Matthew J. Harrington, evil genius, author of many of the stories in the Man-Kzin War collections and co-author of The Goliath Stone; and the keen-eyed Lee Ashford.
The Sierzenga family has gone wildly above and beyond the call of duty. East Coast Jeff, as he is known since I am West Coast Jeff, has again provided the illustrations found throughout the novel. 
You guys are awesome.
Jeff
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