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  April 27, 6:55 P.M. PDT

  Mono Lake, California


  “Looks like the surface of Mars.”


  Jenna Beck smiled to herself at hearing this most common description of Mono Lake from yet another tourist. As the day’s last group of visitors took their final snapshots, she waited beside her white Ford F-150 pickup, the truck’s front doors emblazoned with the star of the California State Park Rangers.


  Tugging the stiff brim of her hat lower, she stared toward the sun. Though nightfall was an hour away, the slanting light had transformed the lake into a pearlescent mirror of blues and greens. Towering stalagmites of craggy limestone, called tufa, spread outward like a petrified forest along this southern edge of the lake and out into the waters.


  It certainly appeared to be an otherworldly landscape—but definitely not Mars. She slapped at her arm, squashing a mosquito, proving life still thrived despite the barren beauty of the basin.


  At the noise, the group’s tour guide—an older woman named Hattie—glanced in her direction and offered a sympathetic smile, but she also clearly took this as a signal to wind up her talk. Hattie was native Kutzadika’a, of the northern Paiute people. In her mid-seventies, she knew more about the lake and its history than anyone in the basin.


  “The lake,” Hattie continued, “is said to be 760,000 years old, but some scientists believe it might be as old as three million, making it one of the oldest lakes in the United States. And while the lake is seventy square miles in area, at its deepest it is barely over a hundred feet deep. It’s fed by a handful of bubbling springs and creeks, but it has no outflow, relying only on evaporation during the hot summer days. That’s why the lake is three times as salty as the ocean and has a pH of 10, almost as alkaline as household lye.”


  A Spanish tourist grimaced and asked in halting English. “Does anything live in this lago ... in this lake?”


  “No fish, if that’s what you were thinking, but there is life.” Hattie motioned to Jenna, knowing such knowledge was her specialty.


  Jenna cleared her throat and crossed through the cluster of a dozen tourists: half Americans, the others a mix of Europeans. Situated between Yosemite National Park and the neighboring ghost towns of Bodie State Historic Park, the lake drew a surprising number of foreign visitors.


  “Life always finds a way to fill any environmental niche,” Jenna began. “And Mono Lake is no exception. Despite its inhospitable chemistry of chlorides, sulfates, and arsenic, it has a very rich and complex ecosystem, one that we are trying to preserve through our conservation efforts here.”


  Jenna knelt at the shoreline. “Life at the lake starts with the winter bloom of a unique brine-tolerant algae. In fact, if you’d come here in March, you’d have found the lake as green as pea soup.”


  “Why isn’t it green now?” a young father asked, resting a hand on his daughter’s shoulder.


  “That’s because of the tiny brine shrimp that live here. They’re barely bigger than a grain of rice and consume all that algae. Then the shrimps serve to feed the lake’s most ubiquitous hunter.”


  Still kneeling at the water’s edge, she waved a hand along the shore’s edge, stirring a floating carpet of blackflies. They rose up in a cloud of buzzing complaint.


  “Sick,” said a sullen redheaded teenager as he stepped closer to get a better view.


  “Don’t worry. They’re not biting flies.” Jenna motioned a young boy of eight or nine to her side. “But they are creative little hunters. Come see.”


  The boy timidly came forward, followed by his parents and the other tourists. She patted the ground next to her, getting the boy to crouch, then pointed to the shallows of the lakebed, where several flies scurried underwater, encased within little silvery bubbles of air.


  “It looks like they’re scuba diving!” the boy said with a huge grin.


  Jenna matched his smile, appreciating his childish excitement at this simple wonder of nature. It was one of the best aspects of her job: spreading that joy and amazement.


  “Like I said, they’re resourceful little hunters.” She stood and moved aside to allow others to get a look. “And it is all those brine shrimp and blackflies that in turn feed the hundreds of thousands of swallows, grebes, cranes, and gulls that migrate through here.” She pointed farther along the shoreline. “And if you look over there, you can even see an osprey nest in that tall tufa.”


  More snapshots were taken as she retreated back.


  If she had wanted, she could have expanded further upon the unique web of life at Mono Lake. She had barely scratched the surface of complexity of the alkaline lake’s strange ecosystem. There were all matter of odd species and adaptations to be found here, especially in the mud deep in the lake, where exotic bacteria thrived in conditions that would seem to defy logic, in mud so toxic and void of oxygen that nothing should live.


  But it did.


  Life always finds a way.


  Though it was a quote from Jurassic Park, the same sentiment had also been drilled into her by her biology professor back at Cal Poly. She had planned on getting her doctorate in ecological sciences, but instead she had found herself more drawn toward the park service, to be out in the field, to be actively working to help preserve that fragile web of life that seemed to be fraying worse and worse with every passing year.


  She retreated to her pickup, leaned her back against the door, and waited for the tour to end. Hattie would take the group back in the bus to the neighboring hamlet of Lee Vining, while Jenna trailed behind in her truck. She was already picturing the pile of baby back ribs served at Bodie Mike’s, the local diner.


  From the open window behind her, a wet tongue licked the back of her neck. She reached blindly back and scratched Nikko behind the ear. Apparently she wasn’t the only one getting hungry.


  “Almost done here, kiddo.”


  A thump of a tail answered her. The four-year-old Siberian husky was her constant companion, trained in search-and-rescue. Pushing his head out the open window, he rested his muzzle on her shoulder and sighed heavily. His eyes—one white-blue, the other an introspective brown—stared longingly toward the open hills. Hattie had once told her that, according to Native American legends, dogs with different-colored eyes could see both heaven and earth.


  Whether this was true or not, Nikko’s gaze remained more pedestrian at the moment. A jackrabbit shot across a nearby slope of dry brush, and Nikko burst to his feet inside the cab.


  She smiled as the rabbit quickly vanished into the dusky shadows.


  “Next time, Nikko. You’ll get him next time.”


  Though the husky was a skilled working dog, he was still a dog.


  Hattie collected and herded the group of tourists toward the bus, gathering stragglers along the way.


  “And Indians used to eat those fly larva?” the redheaded teenager asked.


  “We called them kutsavi. Women and children would gather the pupae from the rocks into woven baskets, then toast them up. It’s still done on special occasions, as a rare treat.”


  Hattie winked at Jenna as she passed by.


  Jenna hid a grin at the kid’s sickened expression. That was one detail of the web of life found here that she had left Hattie to impart.


  While the bus loaded up for the return run, Jenna tugged open her truck door and climbed in next to Nikko. As she settled in, the radio squawked loudly.


  What now?


  She unhooked the radio. “What’s up, Bill?”


  Bill Howard was the service dispatcher and a dear friend. Bill was in his mid-sixties but had taken her under his wing when she had first started here. That was over three years ago. She was now twenty-four and had finished her bachelor’s degree in environmental sciences in her spare time, the little that there was. They were understaffed and overworked, but over these past few years, she had learned to love the moods of the lake, of the animals, even of her fellow rangers.


  “I don’t know for sure what’s up, Jen, but I was hoping you could take a swing up north. Emergency services relayed a partial 911 call to our office.”


  “Give me the details.” Besides acting as curators of the parks, rangers were also fully sworn law enforcement officers. Their duties encompassed a wide variety of roles, anything from criminal investigations to emergency medical response.


  “The call came from outside of Bodie,” Bill explained.


  She frowned. Nothing was outside of Bodie, except for a handful of gold-rush-era ghost towns and old abandoned mines. That is, except for—


  “It came from that military research site,” Bill confirmed.


  Crap.


  “What was the call about?” she asked.


  “I listened to the recording myself. All that could be heard was shouting. No words could be made out. Then the call cut off.”


  “So it could be anything or nothing.”


  “Exactly. Maybe the call was made by mistake, but someone should at least swing by the gate and make an inquiry.”


  “And apparently that would be me.”


  “Both Tony and Kate are out near Yosemite, dealing with a drunk-and-disorderly call.”


  “All right, Bill. I’m on it. I’ll radio once I’m at the base gate. Let me know if you hear anything else.”


  The dispatcher agreed and signed off.


  Jenna turned to Nikko. “Looks like those ribs are gonna have to wait, big fella.”


  7:24 P.M.


  “Hurry!”


  Four stories underground, Dr. Kendall Hess pounded up the stairs, followed closely by his systems analyst, Irene McIntire. Red emergency lights strobed at each landing. A siren rang a continual warning throughout the facility.


  “We’ve lost containment levels four and five,” she gasped behind him, monitoring the threat rising up from below on a handheld bioreader.


  But the screams that chased them were enough of an assessment.


  “It must be in the airways by now,” Irene said.


  “How could that be?”


  His question was meant to be rhetorical, but Irene still answered it.


  “It can’t be. Not without massive lab error. But I checked—”


  “It wasn’t lab error,” he blurted out more sharply than he intended.


  He knew the more likely cause.


  Sabotage.


  Too many firewalls—both electronic and biological—had failed for this to be anything but purposeful. Someone had deliberately caused this containment breach.


  “What can we do?” Irene pleaded.


  They had only one recourse left, a final fail-safe, to fight fire with fire. But would it do more harm than good? He listened to the strangled cries rising from below and knew his answer.


  They reached the top floor. Not knowing what they faced—especially if he was right about a saboteur—he stopped Irene with a touch on her arm. He saw the skin on the back of her hand was already blistering, the same along her neck.


  “You must go for the radio. Send out a mayday. In case I fail.”


  Or God help me, if I lose my nerve.


  She nodded, her eyes trying to hide her pain. What he was asking her to do would likely end in her death. “I’ll try,” she said, looking terrified.


  Burning with regret, he tore the door open and pushed her toward the radio room. “Run!”


  7:43 P.M.


  The truck bumped hard from the paved road onto a gravel track.


  Leaning heavily on the gas pedal, Jenna took less than twenty minutes to climb from Mono Lake to the eight-thousand-foot elevation of Bodie State Historic Park. But she wasn’t heading to the neighboring park. Her destination was even higher and more remote.


  With the sun a mere glimmer on the horizon, she bounced down the dark road, rattling gravel up into her wheel wells. Only a handful of people outside of law enforcement knew about this military site. It had been rapidly established, with barely a word raised about it. Even the building materials and personnel had been airlifted into place by military helicopters, while defense contractors handled all the construction.


  Still, that didn’t stop some information from leaking out.


  The site was part of the U.S. Developmental Test Command. The installation was somehow connected with the Dugway Proving Grounds outside of Salt Lake City. She had looked up that place herself on the Internet and didn’t like what she had found. Dugway was a nuclear, chemical, and biological test facility. Back in the sixties, thousands of sheep near the place had died from a deadly nerve gas leakage. Since then, the facility continued to expand its borders. It now covered almost a million acres, twice the size of Los Angeles.


  So why did they need this extra facility up here in the middle of nowhere?


  Of course, there was speculation: how the military scientists needed the depths of the abandoned mines found here, how their research was too dangerous to be near a major metropolis like Salt Lake City. Other minds concocted wilder theories, proposing the site was being used for secret extraterrestrial research—perhaps because Area 51 had become too much of a tourist attraction.


  Unfortunately this last conjecture gained support when a group of scientists had ventured down to Mono Lake to take some deep core samples of the lake’s bottom. They had been astrobiologists associated with NASA’s National Space Science and Technology Center.


  But what they had been searching for was far from extraterrestrial; in fact, it was very terrestrial. She had been able to have a brief chat with one of the researchers, Dr. Kendall Hess, a cordial silver-haired biologist, at Bodie Mike’s. It seemed no one came to Mono Lake who didn’t enjoy at least one meal at the diner. Over a cup of coffee, he had told her about his team’s interest in the lake’s extremophiles, those rare bacterial species thriving in toxic and hostile environments.


  Such research allows us to better understand how life might exist on foreign worlds, he had explained.


  Yet even then she had sensed that he had been holding back. She saw it in his face, a wariness and excitement.


  Then again, this wasn’t the first secret military site set up at Mono Lake. During the cold war, the government established several remote facilities in the area to test weapons systems and carry out various research projects. Even the lake’s most famous beach—Navy Beach—was named after a former installation once set up along its south shore.


  So what was one more secret lab?


  After a few more teeth-rattling minutes, she noted the fence cutting across the hills ahead. A moment later, her headlights swept over a roadside sign, faded and pebbled with bullet holes. It read:


  DEAD END ROAD

  NO TRESPASSING

  GOVERNMENT PROPERTY


  From here, a gate normally blocked the road, but instead it stood open. Suspicious, she slowed her truck and stopped at the threshold. By now, the sun had vanished behind the hills, and a heavy twilight had fallen over the rolling meadows.


  “What do you think, Nikko? It’s not trespassing if they leave the door open, is it?”


  Nikko cocked his head, his ears up quizzically.


  She lifted the handset and radioed park dispatch. “Bill, I’ve reached the base’s gates.”


  “Any sign of problems?”


  “Not that I can tell from here. Except someone left the gate open. What do you think I should do?”


  “While you were en route, I placed a few calls up the chain of military command. I’ve still not heard any word back.”


  “So it’s up to me.”


  “We don’t have jurisdiction to—”


  “Sorry.” She bobbled the radio’s feed. “Can’t make out what you were saying, Bill.”


  She ended the call and re-hooked the radio.


  “I’m just saying ... we came all the way out here, didn’t we, Nikko?”


  So let’s see what all the fuss is about.


  She pressed the accelerator and eased past the gate and headed toward a cluster of illuminated buildings crowning the shadowed hill ahead. The small installation appeared to be a handful of Quonset-style huts and hastily constructed concrete-block bunkers. She suspected those buildings were nothing more than the tip of a buried pyramid, especially from the number of satellite dishes and antenna arrays sprouting from those rooftops.


  Nikko growled as a low thumping reached her.


  She braked and instinctively punched off her headlights, respecting her own intuition as much as her dog’s.


  From behind one of the Quonset huts, a small black helicopter rose into view, climbing high enough to find the last rays of the setting sun. She held her breath, hoping the sun’s glare and the shadows below the hill kept her hidden. What especially stood the hairs on the nape of her neck was the fact that she noted no insignia on the bird. Its sleek predatory black shape definitely didn’t look military.


  She slowly let her breath out as the helicopter headed away from her position, whisking over the hills and vanishing from sight.


  The squawk of the radio made her jump. She grabbed the handset.


  “Jenna!” Bill sounded frantic. “Are you on your way back?”


  She sighed. “Not yet. I thought I’d hang at the gate for a bit to see if anyone came out to say hello.”


  It was a lie, but it was better than the truth.


  “Then get the hell out of there!”


  “Why?”


  “I received another call, relayed through military command. It was radioed by someone at the site. Listen.” After a pause, a woman’s voice faintly came through, but there was no mistaking the panic and urgency. “This is sierra, victor, whiskey. There’s been a breach. Fail-safe initiated. No matter the outcome: Kill us ... kill us all.”


  Jenna stared toward the cluster of buildings—when the entire hilltop erupted into a cloud of fire and smoke. The ground under her bucked hard, bouncing and rattling the truck.


  Oh my God ...


  After a hard swallow to get breathing again, she slammed the pickup into reverse and pounded the accelerator, sending the truck careening backward.


  A wall of smoke billowed toward her.


  Even in her desperation, she knew she must not let that cloud reach her. She remembered all those sheep killed outside of Dugway. Her caution proved wise when a moment later a jackrabbit burst from that pall, took a couple of bounding hops, then collapsed on its side in a writhing seizure.


  “Hang on, Nikko!”


  She couldn’t get enough speed in reverse, so she threw the truck into a fishtailing spin to right herself, sending gravel flying—then gunned the engine and tore past the open gate. In her rearview mirrors, she watched the cloud pursuing her.


  Something black slammed into her truck’s hood, making her gasp.


  A crow.


  Raven-dark wings fluttered as it rolled away.


  More birds crashed into the brush to either side of the road, falling dead out of the sky.


  Nikko whimpered.


  She felt like doing the same, but all she could truly hear were that poor woman’s last words.


  Kill us ... kill us all ...


  2


  April 27, 8:05 P.M. PDT

  Santa Barbara, California


  I am a lucky man ...


  Painter Crowe stared at his fiancée silhouetted against the fading blaze of the sunset over the Pacific. She stood at the edge of a bluff overlooking a stretch of sandy shore, staring out toward Rincon Point, where a few surfers still braved the day’s last waves. From the beach directly below came the faint honking of harbor seals, their nesting area off-limits to tourists during the breeding season.


  His fiancée, Lisa Cummings, surveyed the landscape through a set of binoculars. From his vantage behind her, Painter examined her in turn. She wore a yellow bikini covered by a thin cotton wrap belted at the waist. The sheer fabric allowed him to appreciate the curve of her backside, the angle of her hip, the length of her leg.


  From his vantage, he came to a definitive conclusion.


  I’m the luckiest man in the whole world.


  Lisa interrupted his reverie, pointing below. “This beach is where I conducted research for my doctoral thesis. I was testing the diving physiology of harbor seals. You should’ve seen the pups ... so cute. I spent weeks tagging the older ones with pulse ox sensors, so I could study their adaptation to deep-sea diving. The corollary to human respiration, oxygen saturation, endurance and stamina—”


  Painter stepped to her side and scooped an arm intimately around her waist. “You know we could do our own research on endurance and stamina back at the hotel room.”


  She lowered the binoculars and smiled at him, using a pinkie to whisk a few windblown strands of blond hair. She arched an eyebrow at him. “I think we’ve done plenty of that research already.”


  “Still, you can never be too thorough.”


  She turned into him, pressing against him. “You may be right.” She kissed him lightly on the lips, lingering there for a moment, then broke loose of their embrace. “But it’s late, and we do have to meet the caterer in an hour and arrange the final menu for the rehearsal dinner.”


  He sighed heavily, watching the sun fade completely away. The wedding was in four days. It was going to be a small affair officiated on a local beach, attended by their closest friends and family, with a reception afterward at the Four Seasons Biltmore in Montecito. Yet, as that fateful day grew closer, the list of details only seemed to grow longer. To escape the chaos for a few hours, the two had taken a late afternoon walk along the Carpinteria Bluffs overlooking the Pacific, strolling across open meadows dotted with towering eucalyptus trees.


  It was such moments that also allowed Painter to learn more intimate details about Lisa’s childhood, about her roots out west here. He’d already known how she had grown up in Southern California and graduated from UCLA, but to experience her in her own element—reminiscing, telling stories, simply basking under her native sun—made him love her all the more.


  How could he not?


  From her long blond hair to the smoothest skin that bronzed with the lightest touch of the sun, she was the epitome of the Golden State. Still, only the most foolhardy would assume her looks were the extent of her assets. Behind that beauty was a mind that outshone all. Not only had she graduated top of her class from UCLA’s med school, but she had also earned a PhD in human physiology.


  With such a connection out west, they had chosen Santa Barbara as the location for their wedding. Though the two of them now made their home on the opposite coast—in Washington, D.C.—a majority of Lisa’s friends and family were still out here. So shifting the venue to California only made sense, especially as Painter had no real family of his own. He had been orphaned at a young age and mostly distanced from the Native American side of his family; his only blood relative was a distant niece, and she was going to school at Brigham Young in Utah.


  That left only a handful of guests who would need to make the cross-country trek, namely Painter’s innermost circle at Sigma Force. Not that such a journey was without hardship for those few. The group’s lead field commander, Grayson Pierce, had a father slipping further into the mental fog of Alzheimer’s, and—


  “Did I tell you I heard from Kat this morning?” Lisa asked, as if reading his mind.


  He shook his head.


  “She managed to find someone to watch the girls. You should have heard the relief in her voice. I don’t think she was looking forward to such a long flight with two young children in tow.”


  He grinned as they headed back across the darkening bluffs. “I also suspect Kat and Monk could use a vacation from diapers and midnight feedings.”


  Kathryn Bryant was Sigma’s chief intelligence expert, and Painter’s second-in-command, his proverbial right arm. Her husband, Monk Kokkalis, was a fellow Sigma operative, trained in forensic medicine and biotechnology.


  “Speaking of diapers and midnight bottles ...” Lisa leaned into him, entwining her fingers with his. “Maybe that’s a chore we’ll soon be complaining about.”


  “Maybe.”


  From her slight sigh, she must have heard the hesitation in his voice. They had, of course, spoken of having children, of starting a family. But dreaming was different from staring that reality full in the face.


  Her hand slipped from his grasp. “Painter—”


  A sharp and insistent bleat from his phone cut her off, saving him from any explanation—which was a good thing because he couldn’t explain his reluctance even to himself. His back stiffened at the distinctive ringtone. Lisa didn’t object as he answered, knowing that particular chime sounded only in the case of an emergency.


  Painter lifted the phone to his ear. “Crowe here.”


  “Director.” It was Kat Bryant. “We’ve got trouble.”


  For his second-in-command to be calling him now, it had to be big trouble. Then again, when did Sigma ever deal with small problems? As a covert wing for DARPA—the military’s Defense Advanced Research Projects Agency—Sigma Force dealt with global threats of a scientific or technological nature. As director of the group, Painter had gathered a select group of Special Forces soldiers from across the different branches of service and retrained them in various scientific disciplines to act as field operatives for DARPA. If a problem landed in Sigma’s lap, it was seldom a minor concern.


  While normally such an urgent call would set him on edge, he could not discount the relief he felt, welcoming the distraction. If I have to taste another piece of wedding cake or decide which centerpiece to go with which table at the reception ...


  “What’s wrong?” he asked Kat, bracing himself for the answer.


  8:09 P.M.


  “No, no, no!”


  Jenna pounded the truck’s brakes, throwing her hard into the seat belt’s shoulder strap. Nikko tumbled off the seat next to her. As the husky scrambled back up, she stared into the rearview mirror.


  The world behind her had become a smoky black wall, rolling relentlessly down from the highlands above. She had to get out of its path, but the road ahead turned in a hard hairpin, zigzagging down toward the distant basin of Mono Lake. To take that switchback would send them driving back toward the poisonous smoke. Twisting in her seat, she followed the curve of the road and saw the way did indeed lead back into that roiling cloud.


  Despite the early evening chill, she wiped sweat from her brow.


  Nikko studied her, trusting her to get them to safety.


  But where?


  She flipped on her high beams and studied the switchback ahead. She noted a faint pair of tire tracks aiming away from the gravel road and out into the open terrain of sagebrush and scrubby pinyon pines. She didn’t know where that thin track led. Certainly tourists and local teenagers often made their own illegal paths, camping in neighboring box canyons or building bonfires beside creeks. Heaven knows, she had chased plenty of them off herself in her role as park ranger.


  With no other choice, she gunned the engine and sped to the switchback. She bumped the truck over the shoulder and onto the thin off-road trail. She raced along the rutted track, rattling every nut and bolt in the Ford. Nikko panted beside her, his ears tall, his eyes everywhere.


  “Hang on there, buddy.”


  The terrain grew more rugged, requiring her to reduce her speed. Despite the urgency, she couldn’t risk breaking an axle or ripping a tire on one of the razor-edged boulders. Her gaze twitched constantly to the rearview mirror. Behind her, the pall of smoke swallowed the moon.


  She found herself holding her breath, fearing what was coming.


  The path began to climb, cresting toward the top of another hill. Her progress slowed to a treacherous crawl. She cursed her luck and considered abandoning the trail, but by now the surroundings had turned even rockier. No direction looked better than the one she was following.


  Committed now, she pushed harder on the accelerator, testing the extremes of the truck’s four-wheel drive system. Finally the slope evened out again. Taking advantage, she sped recklessly around a bend in the trail, clearing a shoulder of the hill—only to have the beams of her headlights splash across an old rockslide that cut directly across the trail.


  She braked hard, but the pickup skidded on loose sand and rock. Her front bumper smashed into the closest boulder. The airbag deployed, slamming her in the face like a swinging bag of cement. It knocked the breath from her. Her head rang, but not loud enough for her to miss hearing the engine cough and die.


  As her eyes filled with pained tears, she tasted blood from a split lip. “Nikko ...”


  The husky had kept his seat, looking no worse for the impact.


  “C’mon.”


  She shoved her door open and half fell out of her seat to the ground. She stood on shaky legs. The air smelled burnt and oily.


  Are we already too late?


  She turned toward the smoke and pictured the jackrabbit bounding out of that pall and writhing to death. She took a few steps—unsteady for sure, but not from poison. Simply dazed. Or at least she prayed that was the reason.


  “Just keep moving,” she ordered herself.


  Nikko joined her, dancing on his paws, his thick tail a waving flag of determination.


  Behind them, the solid wall of smoke had grown ragged and wispy-edged. Still, it continued to fall toward her like an engulfing wave. She knew she’d never outrun it on foot.


  She stared toward the top of the hill.


  Her only hope.


  She retrieved a flashlight from her truck and quickly headed upward. She picked a path through the rockslide, whistling for Nikko to stay close. Once through, she discovered a rolling meadow of bitterbrush and prickly phlox. The open terrain allowed her to move faster. She sprinted toward the crest of the hill, following the bouncing beam of her flashlight, climbing ever higher.


  But was the hill high enough?


  Gasping, she forced her legs to pump harder. Nikko raced silently alongside her, ignoring the occasional burst of a nesting sage sparrow or the bound of a black-tailed jackrabbit.


  At last they reached the summit. Only then did she risk a glance over her shoulder. She watched that towering wave of smoke break against the shoal of the tall hill and spread outward, filling the lower valleys all around, turning the hilltop into an island within a poisonous sea.


  But how long would this refuge remain safe?


  She fled farther away from that deadly shore, toward the highest crown of the hill. Near the top, sharp-edged silhouettes cut against the stars, marking the dilapidated remains of an old ghost town. She counted maybe a dozen barns and buildings. Gold-rush-era outposts like this dotted the local hills, most forgotten and unmapped—with the exception of the nearby town of Bodie, a larger ghost town that stood as the centerpiece of Bodie State Historic Park.


  Still, she hurried gladly toward that meager shelter, taking strength from the stubbornly standing walls and roofs. As she neared the closest structure, she pulled out her cell phone, hoping she was high enough to get a signal. With her truck’s radio drowned in that toxic sea, her cell phone was the only means of communication.


  With great relief, she noted a single glowing bar of signal strength.


  Not great, but I’m not complaining.


  She dialed the dispatch office. The line was quickly picked up by a breathless Bill Howard.


  Though the connection was dodgy, she heard the relief in her friend’s voice. “Jen, are you o ... ay?”


  “I’m banged up little, but I’m okay.”


  “What’s ... banged up?”


  She bit back her frustration at the reception. She tried speaking louder. “Listen, Bill. You’ve got trouble rolling your way.”


  She tried to explain about the explosion, but the spotty signal made communication difficult.


  “You need to evacuate Lee Vining,” she said, almost shouting. “Also any of the area’s campsites.”


  “I didn’t ... et that. What’s that about an evacuation?”


  She closed her eyes, exasperated. She took a couple of breaths.


  Maybe if I get on the roof of one of these barns, I could get a better signal.


  Before she could consider the best course, a low thumping sounded. At first she thought it was her own heart pounding in her ears. Then Nikko whined, hearing it too. As the noise grew louder, she searched the skies and spotted a blip of navigation lights.


  A helicopter.


  She knew it was too soon for Bill to have sent up a search-and-rescue team. With her nerves jangling a warning, she flicked off her flashlight and rushed toward the shelter of the ghost town. Reaching the outskirts, she ducked alongside an old barn as a helicopter crested into view.


  She recognized the sleek black shape of the aircraft. It was the same bird she had seen lifting off from the military base just prior to the explosion.


  Had they caught sight of my truck racing away from the blast zone and doubled back? But why?


  Not knowing for sure, she kept out of sight. Reaching the gaping barn door, she hurried inside with Nikko. She rushed across the dark confines, halting only long enough to check her phone.


  Her call to Bill had dropped, and the screen now showed no bars.


  She was cut off, on her own.


  Reaching the far side of the barn, she peered carefully out through the broken glass of a window. The helicopter lowered toward a meadow on that side. Once the skids were close enough to the ground, men in black uniforms bailed out on both sides. The rotor wash of the helicopter pounded the scrub brush around them.


  Her heart thundered in her throat as she noted the shouldered rifles.


  This was no rescue party.


  She touched her only weapon, holstered at her hip. A taser. By law, California Park Rangers could carry firearms, but it was mostly discouraged when assisting with tours like today.


  Nikko growled at the growing commotion outside.


  She waved him silent, knowing that their only hope of surviving was to stay hidden.


  As she slunk lower, the last man—a true giant—hopped out of the helicopter and strode a few steps away. He carried a long muzzled weapon. She didn’t recognize it—until a jet of fire shot out the end, lighting up the meadow.


  Flamethrower.


  It took her a moment to understand the necessity for such a weapon. Then her fingers tightened on the sill of the barn’s window, noting the dried and warped wood. She was hiding in a veritable tinderbox.


  Outside, the cluster of armed men spread wide, preparing to circle the small outcropping of buildings.


  They must know I’m here, hiding somewhere in the ghost town.


  Their plan was clear. They intended to burn her out into the open.


  Beyond the men, the toxic sea swirled around the hill’s crown. There was no escaping this island. She sank to her heels, her mind feverishly running through her options. Only one certainty remained.


  I can’t survive this.


  But that didn’t mean she would stop being a ranger. If nothing else, she would leave some clue to her fate, to what really happened out here.


  Nikko sidled next to her.


  She hugged him hard, knowing it was likely for the last time. “I need you to do one more thing for me, buddy,” she whispered in his ear.


  He thumped his tail.


  “That’s a good boy.”


  3


  April 27, 11:10 P.M. EDT

  Takoma Park, Maryland


  When it rains, it pours ...


  Gray Pierce sped his motorcycle down the wet suburban street. It had been storming solidly for the past week. Overtaxed drains left treacherous puddles along the road’s edges. His headlamp cut a swath through the heavy drops as he aimed for his father’s house.


  The Craftsman bungalow lay midway along the next block. Even from here, Gray spotted light blazing from all the windows, illuminating the wraparound porch and the wooden swing that hung listlessly there. The home looked the same as it always did, belying the storm that awaited him inside.


  As he reached the driveway, he leaned his six-foot frame into the turn and rumbled toward the detached garage in the back. A harsh bellow rose from behind the house, heard even over the roar of the Yamaha V-Max’s engine.


  It seems matters had worsened here.


  As he cut the engine, a figure appeared from the backyard, stalking through the rain. It was his younger brother, Kenny. The family resemblance was evident, from his ruddy Welsh complexion to his dark, thick hair.


  But that was the extent of the similarities between the two brothers.


  Gray tugged off his motorcycle helmet and hopped off the bike to face his brother’s wrath. Though they were the same height, Kenny had a beer gut, a feature well earned from a decade living the soft life of a software engineer in California, while nursing a drinking problem. Recently Kenny had taken a sabbatical from his job and returned here to help out with their father. Still, he threatened to head back west almost every week.


  “I can’t take it anymore,” Kenny said, balling his fists, his face bright red with aggravation. “You have to talk some sense into him.”


  “Where is he?”


  Kenny waved toward the backyard, looking both irritated and embarrassed.


  “What’s he doing outside in the rain?” Gray headed toward the rear of the house.


  “You tell me.”


  Gray reached the yard. The single lamp above the kitchen back door offered little light, but he had no trouble spotting the tall man standing near a row of oleanders that bordered the fence. The sight stopped Gray for a moment as he tried to comprehend what he was seeing.


  His father stood barefoot and naked, except for a pair of boxers, which clung damply to his bony physique. His thin arms were raised, his face upturned to the rain, as if praying to some storm god. Then those arms scissored together in front of the bushes.


  “He thinks he’s trimming the oleanders,” Kenny explained, calmer now. “I found him wandering in the kitchen earlier. It’s the second time this week. Only I couldn’t get him back to bed. You know how stubborn he can be, even before ... before all of this.”


  Alzheimer’s.


  Kenny would rarely say the word, as if fearful he might catch it by talking about it.


  “That’s when I called you,” Kenny said. “He listens to you.”


  “Since when?” he muttered.


  While growing up, Gray and his father had had a tumultuous relationship. His father was a former Texas oilman, rugged and hard, with a personal philosophy of grit and independence. That is, until an industrial accident at a drilling rig sheared one of his legs off at the knee. After that, his outlook soured into one of bitterness and anger. Much of which he directed at his eldest son. It eventually drove Gray away, into the Army and finally into Sigma.


  Standing here now, Gray sought that infuriatingly hard man in the frail figure in the yard. He gaped at the ribs, the sagging skin, the map of his spine. This was not even a shadow of his father’s former self. It was a shell, stripped of all by age and disease.


  Gray stepped over to his father and gently touched his shoulder. “Dad, that’s enough.”


  Eyes turned to him, surprisingly bright. Unfortunately it was old anger that shone there. “These bushes need to be cut back. The neighbors are already complaining. Your mother—”


  Is dead.


  Gray bit back a twinge of guilt and kept a firm grip on his father’s shoulder. “I’ll do it, Dad.”


  “What about school?”


  Gray stumbled to match the old man’s timeline, then continued smoothly. “I’ll do it after school. Okay.”


  The fire dulled in his father’s bleary blue eyes. “You’d better, boy. A man is only as good as his word.”


  “I’ll do it. I promise.”


  Gray led him to the back porch and into the kitchen. The motion, the warmth, and the brighter light seemed to slowly help his father focus.


  “Gr ... Gray, what are you doing here?” his father asked hoarsely, as if seeing him for the first time.


  “Just stopped by to check on how you were doing.”


  A thin hand patted the back of his arm. “How ’bout a beer then?”


  “Another time. I’ve got to get back to Sigma. Duty calls.”


  Which was the truth. Kat had caught him en route from his apartment, asking him to join her at Sigma command in D.C. After he had explained about the situation with his father, she had given him some latitude. Still, he had heard the urgency in her voice and didn’t want to let her down.


  He glanced to Kenny.


  “I’ll get him up to bed. After episodes like this, he usually sleeps the rest of the night.”


  Good.


  “But, Gray, this isn’t over.” Kenny lowered his voice. “I can’t keep doing this night after night. In fact, I talked with Mary about this earlier today.”


  Gray felt a twinge of irritation at being left out of this conversation. Mary Benning was an RN who watched over their father during the day. The nights were mostly covered by Kenny, with Gray filling in when he could.


  “What does she think?”


  “We need around-the-clock care, with safeguards in place. Door alarms. Gates for the stairs. Or ...”


  “Or find a home for him.”


  Kenny nodded.


  But this is his home.


  Kenny must have read the stricken expression. “We don’t have to decide right away. For now, Mary gave me the numbers for some nurses that could start covering the night shift. I think we could both use the break.”


  “Okay.”


  “I’ll get it all arranged,” Kenny said.


  A twinge of suspicion rang through Gray, wary that his brother’s sudden resourcefulness was driven more by a desire to wash his hands of their father and escape back to California. But at the same time, Gray recognized his brother was likely right. Something had to be done.


  As Kenny led their father toward the stairs and the bedrooms above, Gray pulled out his cell phone and dialed Sigma command. He reached Kat almost immediately.


  “I’m coming in now.”


  “You’d better hurry. The situation is growing worse.”


  Gray glanced toward the stairs.


  It certainly is.


  11:33 P.M.


  Gray reached Sigma command in fifteen minutes, pushing his Yamaha to its limits on the nearly deserted streets, chased as much by the ghosts behind him as he was drawn forward by the urgent summons to D.C. He could have begged off on coming in, but he had nothing but worries waiting for him at his apartment. Even his bed was presently cold and empty, as Seichan was still in Hong Kong, working with her mother on a fund-raising project for impoverished girls in Southeast Asia.


  So for the moment, he simply needed to keep moving.


  As soon as the elevator doors opened onto the subterranean levels of Sigma command, Gray strode out into the hallway. The facility occupied long-abandoned World War II–era bunkers and fallout shelters beneath the Smithsonian Castle. The covert location at the edge of the National Mall offered Sigma members ready access both to the halls of power and to the Smithsonian Institution’s many labs and research materials.


  Gray headed toward the nerve center of the facility—and the mastermind who ran Sigma’s intelligence and communication net.


  Kat must have heard his approach and stepped out into the hallway to meet him. Despite the midnight hour and the long day she’d had, she was dressed in a crisp set of navy dress blues. Her short auburn hair was combed neatly in a boyish coif, but there was nothing boyish about the rest of her. She nodded to him, her eyes hard and focused.


  “What’s this about?” Gray asked as he joined her.


  Without wasting a breath, she turned and headed back into Sigma’s communication center. He followed her into the circular room, banked on all sides by monitors and computer stations. Normally two or three technicians manned this hub, and when an operation was in full swing, there could be twice that number. But at this late hour, only a single figure awaited them: Kat’s main analyst, Jason Carter.


  The young man sat at a station, typing furiously. He was dressed in black jeans and a Boston Red Sox T-shirt. His flax-blond hair was cowlicked and disheveled, like he’d just woken up, but more likely, the exhaustion on his face was from not having slept at all. Though only twenty-two, the kid was whip-smart, especially when it came to anything with a circuit board. According to Painter, Jason had been kicked out of the Navy for breaking into DoD servers with nothing more than a BlackBerry and a jury-rigged iPad. After that incident, Kat had personally recruited him, taking him under her wing.


  Kat spoke to Gray. “A little over an hour ago, a military research base out in California had some sort of disaster. There was a frantic mayday.”


  She touched Jason’s shoulder.


  He tapped a key. An audio feed immediately began to play. It was a woman’s voice, stiff but plainly winded, struggling to maintain composure.


  “This is sierra, victor, whiskey. There’s been a breach. Fail-safe initiated. No matter the outcome: Kill us ... kill us all.”


  Kat continued. “We’ve identified the caller as Dr. Irene McIntire, chief systems analyst for the base.”


  On the computer screen, an image of a middle-aged woman in a lab coat appeared, smiling for the camera. Her eyes twinkled with excitement. Gray tried to balance this image with the frantic voice he’d just heard.


  “What were they working on?” Gray asked.


  Jason interrupted, cupping a Bluetooth headphone more firmly to his ear. “They’ve arrived. Coming down now.”


  “That’s what I’m hoping to find out,” Kat said, answering Gray’s question. “All I know is the research station must have been dealing with something hazardous, something that required drastic action to stop. Satellite imagery showed an explosion. Lots of smoke.”


  Jason brought up those photos, too, flipping through them rapidly. Though the images were gray-scaled and grainy, Gray could easily make out the flash of fire, the billow of an oily black cloud.


  “We still can’t see through the smoke to evaluate the current status of the base,” Kat said. “But there’s been no further communication.”


  “They must have razed the place.”


  “It would seem that way at the moment. Painter is looking into matters out west, tapping into local resources. He’s tasked me with discovering more details about the base’s operations.” Kat turned to Gray, her eyes worried. “I already learned that the site is managed by DARPA.”


  He failed to hide his surprise. DARPA was the defense department that oversaw Sigma’s operations—though knowledge of this group’s existence was restricted to only a few key people, those with the highest security clearance. But he shouldn’t have been so shocked to learn this base was tied to DARPA. The military’s research and development agency had hundreds of facilities spread through several divisions and across the breadth of the country. Most of them operated with minimal oversight, running independently, tapping into the most unique minds and talents out there. The details of each operation were on a need-to-know basis.


  And apparently we didn’t need to know about this.


  “There were over thirty men and women at that base when things went sour,” Kat said. From the stiffness in her shoulders and hard set to her lips, she was furious.


  Gray couldn’t blame her as he stared at the monitor and the billowing black cloud. “Do you know which specific DARPA division was running that place?”


  “BTO. The Biological Technologies Office. It’s a relatively new division. Their mission statement is to explore the intersection between biology and the physical sciences.”


  Gray frowned. His own expertise for Sigma straddled that same line. It was dangerous territory, encompassing everything from genetic engineering to synthetic biology.


  Voices echoed down the hall, coming from the direction of the elevator. Gray glanced over his shoulder.


  “After getting Painter’s permission,” Kat explained, “I asked the director of the BTO—Dr. Lucius Raffee—to join us here to help troubleshoot the situation.”


  As the new party drew closer, their voices expressed tension at this midnight summons.


  Two men appeared at the entrance to the communication hub. The first man was a stranger, a distinguished black man dressed in a knee-length coat over an Armani suit. He looked to be in his mid-fifties, with salt-and-pepper hair and a neat goatee.


  “Dr


  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  AUTHOR’S NOTE TO READERS:

  TRUTH OR FICTION


  Time to take out that scalpel and dissect this novel, separating truth from fiction. We are at the cusp of several critical changes in this world. While few doubt that the planet is undergoing its sixth mass extinction, it’s the paths that we take from here—as a species, as a society—that split in many different directions. One of the goals of this book is to walk down several of those paths and see where they might lead. But how far down those paths are we already? Let’s find out.


  First, this novel tackles the real schism currently found in the environmental movement: between old-school conservationists and a new breed of ecologist, between preservationists and synthetic biologists, even between those who want to stop this pending extinction and those who welcome it. The following four books were integral to building this story and are a great resource for anyone interested in the subjects raised in this novel.


  Regenesis: How Synthetic Biology Will Reinvent Nature and Ourselves by George M. Church and Ed Regis (New York: Basic Books, 2012).


  The Sixth Extinction: An Unnatural History by Elizabeth Kolbert (New York: Henry Holt, 2014).


  Apocalyptic Planet: Field Guide to the Future of the Earth by Craig Childs (New York: Vintage, 2013).


  Countdown: Our Last, Best Hope for a Future on Earth? by Alan Weisman (New York: Back Bay Books, 2014).


  But let’s look at some of the specifics, starting with the


  Science


  Synthetic Biology


  When it comes to creating artificial life, milestones are toppling like dominoes, even faster than I could write this novel. Here’s a brief timeline that pertains to topics raised in this book (but one that barely scratches the surface):


  2002: The first artificial virus is created in a lab.


  2010: Craig Venter’s group builds the first living synthetic cell.


  2012: The engineering of XNA (xeno nucleic acid) proves successful.


  2013: A fully functional chromosome is reconstructed from scratch.


  May 2014: Scripps Institute adds new letters to our genetic alphabet.


  XNA


  Multiple labs have produced various strains of XNA. It has proven to be hardier, and yes, it can be used to theoretically replace the DNA in all living creatures. It’s also believed to have once been a predominant form of life on this planet. So could a pocket of such life still be out there, hidden in some shadow biosphere? Only time will tell.


  Facilitated Adaptations


  The goal of Dr. Kendall’s research—to discover ways to enhance species to better suit environmental changes—is actively being pursued in labs from a real-world perspective.


  Even Cutter Elwes’s creations were based on a clever installation project called “Designing for the Sixth Extinction” by Alexandra Daisy Ginsberg. She proposes that we should seek to release bioengineered creations into the wild (and has even gone so far as to patent some of her imaginative life-forms). Fascinating stuff. Her work is viewable on the Internet.


  Evolution Machines


  1.The CRISPR-Cas9 technique described in this novel is real! It’s already revolutionizing the world of genetic study and manipulation. With a little training, a novice could perform these advanced techniques. The precision of this control has been described as offering researchers the equivalent tool to editing individual letters of an encyclopedia—without making a spelling error.


  2.MAGE and CAGE were invented by genetic engineers from Yale University, MIT, and Harvard University. They allow large-scale edits to a genome and hold great promise to revive extinct species.


  De-Extinction


  I describe in the novel how labs around the world are trying to revive extinct species. These include the woolly mammoth (from elephant DNA), the passenger pigeon (from ordinary pigeon DNA), and an extinct oxen known as an aurochs (from cattle DNA). But there are also many other methods beyond gene editing to restore these species, like somatic cell nuclear transfer.


  And, yes, there is indeed a Russian named Sergey Zimov who is building “Pleistocene Park” in Siberia as a home for woolly mammoths.


  Extremophiles


  The search for new chemicals and compounds has turned the hunt for unusual organisms living in harsh environments into a biological gold rush. In turn, scientists have discovered life growing in many places that were once considered to be inhospitable to life: in boiling sea vents, deep under the ice, in toxic wastelands. Entire ecosystems have been discovered, leading to the term shadow biospheres.


  Indestructible Viruses


  I based the organism that Dr. Hess engineered on a real-world microorganism: a bacterium named Deinococcus radiodurans. This stubborn little bug can survive radiation levels fifteen times stronger than the famously resistant cockroach. It’s also renowned for its ability to endure freezing temperatures, dehydration, burning heat, and the strongest acids. Even the vacuum of space won’t kill it. Guinness Book of World Records declared it the toughest form of life. Let’s hope someone out there doesn’t start playing around in that bacterium’s genetic toolbox.


  Jumping Genes (Retrotransposons)


  Again it’s surprisingly true that geneticists now accept that a potent engine of evolution is “jumping genes.” Not only can these traits be transmitted to offspring but also between species, in a process called horizontal gene transfer. Though it’s hard to believe, a full quarter of cattle DNA has been proven to have come from a species of horned viper. So be careful of that next burger.


  Biohacking/DIY Biology/Biopunks


  No matter what you call it, garages, cellars, and community centers have become hotbeds for genetic experimentation and patenting of new life-forms. I mentioned in this novel about a Kickstarter program that seeks to produce a glowing weed. This technology has even become “plug and play” with the introduction of “biobricks,” a genetic toolbox for playing God in your own backyard.


  The three major fears about synthetic biology and biohacking are bioterrorism, lab accidents, and the purposeful release of synthetic organisms. So I decided to go for the Triple Crown and tackle all three in one thriller.


  Magnetism and Microbial Life


  Can magnetic fields kill bacteria, viruses, and fungi? At the right static or oscillating fields, YES. The FDA has performed an entire study on the subject, even identifying the field strengths necessary to kill specific species.


  Panspermia


  This is the theory that life on earth might have come from a seed of organic life delivered to the planet via a meteor strike. The meteor mentioned in this book that caused the massive Wilkes Crater in Antarctica is believed to have triggered the Permian mass extinction, which came within a hairsbreadth of ending all life. So I wondered: If all those environmental niches were emptied out by this extinction, what if that same meteor brought something foreign to fertilize those newly emptied fields?


  Antarctic Life


  The Russians are currently continuing to drill into Lake Vostok, a lake as big as any of the Great Lakes, yet isolated for millennia miles under the ice. What life might be found there? Early signs: There’s plenty. But that southernmost continent is rife with odd biological details.


  —In 1999, a virus was discovered on the ice that no animal or human is immune to.


  —In 2014, a 1,500-year-old Antarctic moss was brought back to life. Likewise, in Siberia, a virus that had been frozen for 30,000 years was resurrected.


  —The petrified remains of great forests have been found in multiple locations on that continent.


  But so far, we’ve been literally barely scratching the surface. What’s truly under that ice is yet to be discovered. It should be interesting because of ...


  Antarctic Geology


  Only recently have we begun to understand how weird that continent’s geology truly is. While the continent presents a frozen face, down deep it’s a warm, wet marshland. There are hundreds of subglacial lakes, often with rivers flowing between them, some as large as the Thames. There are waterfalls that flow up. There are active volcanoes, some with lava flowing under miles of ice. Just this past year (early 2014) scientists discovered Antarctica has a trench that dwarfs our Grand Canyon. In all of that strange and otherworldly landscape, what might yet be undiscovered?


  Hacking the Brain


  In my novel, Cutter Elwes has discovered a novel way of altering human intelligence to his own end. Is that possible? If anything, it’s likely conservative. The computer hackers of the eighties and nineties are becoming the biohackers of the new millennia. Even now researchers are studying viruses and bacteria that use chemical signals to control emotions and human thought. With the exponential rate of our ability to manipulate DNA—faster, cheaper, and with more control—anything will soon be possible.


  DARPA’s Biological Technologies Office


  DARPA has already been working at the cutting edges of robotics, prosthetics, and artificial intelligence. But in 2014, this new office was specifically born to go all in on biotechnology, to “explore the increasingly dynamic intersection of biology and the physical sciences.” Stay tuned!


  In this novel, different researchers espoused various pathways around or through this sixth extinction. I’ve attended debates, read extensively, and pored through articles on the multiple sides of this complicated issue, but I thought I’d talk a little about the origin of some of these


  Scientific Philosophies


  Conservation/Preservation


  This encompasses those environmentalists who seek to save species or bolster environments to support the endangered. This camp also includes those who seek to revive the extinct. In some circles, this is viewed as “old-school environmentalism.”


  Synthetic Biologists


  Right or wrong, this is where the young, excited scientists seek to use genetic manipulation and the creation of synthetic life to reengineer the world. While there certainly is a measure of hubris and danger down this path, it also shows great promise.


  New Ecologists


  I came upon a fascinating interview of ecologist Craig Thomas in New Scientist, where he espouses a new philosophical way of looking at extinction: basically as an opportunity. That a great extinction could lead to new and exciting life-forms, new pathways for evolution, even creating a New Eden. It’s a fascinating alternate way of looking at this Sixth Extinction.


  Dark Mountain


  It would be hard to do this movement justice in a small paragraph. So I encourage you to check out their website (http://dark-mountain.net), where you can read Uncivilisation: The Dark Mountain Manifesto by Dougald Hine and Paul Kingsnorth. Again it’s a radical new way of viewing this great Sixth Extinction.


  In the character of Cutter Elwes, I tried to create a person who espoused a bastardized version of the last three philosophies, while pitting him against Kendall Hess, who advocates for the first two. And in fact that very philosophical war is being waged in the scientific community right now.


  And it wouldn’t be a Sigma novel without a little (or a lot) of


  History


  Darwin and the Voyage of the Beagle


  Charles Darwin did visit the Fuegian natives in the Tierra del Fuego region of South America. The people were skilled sailors, and it’s not beyond the realm of possibilities that they had crude maps of their voyages in their possession. One other true detail is that Darwin did in fact not publish his famous treatise until twenty years after that fateful voyage. Which begs the historical question: Why?


  Maps, Maps, and More Maps


  Within these pages, you’ll find examples of ancient maps that depict what seemingly appears to be the continent of Antarctica—but without ice. While these are real maps, centuries old, the debates about them continue today. But what we do know is that ancient people have been navigating the world’s oceans for much longer than originally suspected. The nautical timeline for humankind keeps getting pushed farther and farther back into history. And with the destruction of the famous Library of Alexandria—that vast storehouse for all ancient knowledge—who knows what great truths vanished in those flames?


  Germans in Antarctica


  All of the historical details about the Nazi exploration and interest in Antarctica is based on facts, including the cryptic statements by Admiral Karl Dönitz during the Nuremberg trials and his oddly light prison sentence.


  Americans in Antarctica


  Operation Highjump, led by Admiral Byrd, was a real operation involving over 5,000 men. Yet it still remains shrouded in mystery. Byrd’s snow cruiser is also an actual vehicle and was shipped to that continent, only to eventually vanish into history (or under the ice). And yes, the U.S. government did test atomic bombs down there.


  British in Antarctica


  The British Antarctic Survey has been going strong down on the southernmost continent almost longer than any other country, changing its name in the process as described in this book. And the Haley VI station is an active British research post (unless it slid into the sea like it did in the pages of this book). It does indeed look like a centipede wearing giant skis.


  Most of the “tech” of this book was already covered in the Science section, but there are a couple of additional gadgets worth mentioning.


  Technology


  Captive Air Amphibious Transport (CAAT)


  While these vehicles are still in the prototype stage, they have built scaled-down versions of this vehicle that are fully operational. In fact, I chose to base the smaller CAATs featured in this book upon those prototypes (and I had to greatly refrain myself from not calling those mini-CAATs ... “Kittens”).


  Sonic Weapons


  Long Range Acoustic Devices (LRADs) are employed across the world by police and military forces and operate basically as described in the book.


  The more portable directed stick radiators (DSRs) are a patented design by American Technology Corporation. As far as I know they’re not being actively produced, but they function pretty much as described in the story, including the ability to broadcast speech or to be used as a directional microphone for eavesdropping.


  So if you’re going into a dark cavern under Antarctica you might want to buy stock in that company.


  Just a couple of words about


  Locations


  Tepui


  These strange otherworldly plateaus stretch through Guyana, Venezuela, and Brazil. Many have never been walked by man, and the strange, isolated ecosystems up there are pristine and untouched. The mythologies described in this book are also accurate, as are those strange sinkholes, caverns, and tunnels. Sir Arthur Conan Doyle set his novel The Lost World atop one of these tepui, so I figured surely that’s where Cutter Elwes would set up shop, far from prying eyes.


  Mountain Warfare Training Center


  I was able to visit this facility outside Bridgeport, California, and while most of the details are accurate, I did take a few liberties on minor issues (sorry, guys, I owe you some ribs from Bodie Mike’s Barbecue). But the base does indeed have a V/STOL airfield used for training, including working with the tiltrotor Ospreys. And the “Son of Osprey,” the Bell V-280 Valor featured in this book, is currently in development.


  Mono Lake and Ghost Towns


  Likewise, I visited Mono Lake several times and I hope I did the place and its people justice. Also if you’re ever up there, do check out the local ghost towns. Just watch out for helicopters full of commandos.
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