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Chapter One

Mike leaned back and closed his eyes. He was going to a world without trees or
grass—to a place where there were no rivers, no oceans with sandy beaches, no
animals—nothing. He’d lain awake most of the night listening to raindrops
hitting his bedroom window. He already missed living on Earth and wondered
if it was possible to forget the smell of rain. Mike wanted to believe that blasting
into space was a wonderful adventure but now, sitting here strapped in his seat,
he couldn’t shake off his dread of leaving Earth.

He looked around the cabin and saw no one his own age aboard the shuttle.
Other families were going, but their kids were much younger. He felt he’d been
kidnapped, taken prisoner aboard this space age wagon train set to blast off to an
Earth orbiting rock. He didn’t care how hard his mother had worked to get to
the Moon. He knew she’d missed his dad when work took him to the lunar base.
But this was his life and no one seemed to care about what he wanted. He was
only sitting in this seat now because his grandfather had asked him to go.

Well, I’m almost grown up, he thought, and when they see how miserable I
am, they’ll have to send me home.

The engines started and their low rumble vibrated Mike’s chair. He was
pushed back and down into his seat by the speed of the lift-off. The take-off of
an Earth shuttle was very tame compared to the old Space Shuttle of years past
and positively escalator-like compared to those big rockets the early astronauts
had ridden sixty years ago. The new shuttles gained speed more slowly than the
blast-offs of early rockets. This ride was surprisingly smooth and quiet as they
were hurled away from Earth.

Mike stared out his small window at the curved blue line below the jet-
black sky. Even with his face pressed to the glass he couldn’t see the stars. The
glare of the day-lit Earth below was blinding. Just ahead, he saw the transport
station, a shiny outpost orbiting 200 km above the Earth. The first leg of this
trip would only take three hours but all together, it would be a four-day trip to
the Moon.

Every kid in school knew about the Moon. Debates about water on the
Moon and life on Mars had rekindled people’s passion for space. His dad, like so
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many others, had dreamed of living and working on Earth’s nearest neighbor.
The Moon this, the Moon that—on and on—it was all they talked about!

Space transportation designed after the turn of the century was making it
easier to colonize the Moon. Humans and robots had been building the lunar
base for ten years. His dad first went to Moonwake in 2025.

Mike knew a lot about the Moon, mostly that it took a lot of his dad’s time.
The school had hired his mother. So, what could he do? He was going to the
Moon. Some of his friends thought going to the Moon would be cool but said
that he’d turn into a computer geek or a science nerd. Mike liked the people
who worked with his parents—they were sort of interesting and some were
actually kind of fun, but all they ever talked about was space exploration and the
Moon.

His dad, Allen Wren, was a lunar geologist and had already traveled to
Moonwake many times. His mother, Julie Wren, would be the newest teacher at
the base. A lot of classes were broadcast from Earth but some studies being done
at Moonwake were broadcast back to students on Earth.

Mike didn’t want to leave Earth but he couldn’t show how mad he really
was or he’d be the selfish kid spoiling their plans. He was angry he didn’t have a
say about moving to the Moon. They knew he wasn’t thrilled about going but
kept telling him what a great adventure it was going to be. Jason Woods wasn’t
going, and he and Jason had done everything together. Jason would find a new
best friend. Jason’s life would be normal on Earth, while he would be stuck on
the Moon. Mike couldn’t imagine anything more miserable.

Suddenly the engine vibration stopped and they were falling through space.
Mike felt his stomach flip; it felt funny, like a car speeding over an endless sharp
bump in the road. Weightlessness felt like falling in a dream. He reached back to
unhook his seat straps.

“Oh, no,” warned his dad, seeing what Mike was doing. “Stay put! It’s not
safe to float yet. After we dock with the transfer station and board the lunar
transport, you’ll have 400,000 km to bounce off the walls.”

Mike sat back and stared out the small window. They’d told him how exciting
it was going to be, the adventure of a lifetime they’d said, and now he’s told to
sit still! He couldn’t even see Earth because the shuttle had rolled to dock with
the transfer station. The large screen that let them watch the orbiting station
had gone blank. Terrific, he thought. What’s next?

He’d packed some of his personal things for the trip. Most of his good stuff
was boxed up and stored at his grandfather’s house. Mike figured that was okay
because he’d be living with him soon enough. His parents had promised this
move was on a trial basis and they’d keep their word. Children had been living
on the Moon for five years, but some people couldn’t cope with the Moon’s
isolation or physical demands. Like everyone else onboard the shuttle, Mike had



9MOONWAKE: THE LUNAR FRONTIER

been counseled about living off Earth. He’d agreed to give it a fair trial and for
the moment, that’s where things stood.

Mike was a typical teenager, quieter than some, who liked working with
machines—things he could get his hands on. Computers were fine and a normal
part of everyone’s life but his grandfather had been an auto racer and Mike
shared his love of those real machines. His grandfather had filled in a lot for his
dad the last ten years and they were pretty close. Mike knew he’d miss him as
much as he was going to miss Jason.

Every chance he’d had, he’d spent in his grandfather’s garage. Cars had
changed a lot since his grandfather’s racing days. The new ones weren’t at all like
the old, gasoline powered models he loved to fix.

A slight metallic jolt signaled the Earth shuttle had docked with the orbiting
transfer station. Mike grabbed for his harness, managing to unhook the
complicated seat rig, and felt the thrill of floating upward. Jason would love
this, he thought.

“Slow down, Mike,” his mother said sharply. “If you move too fast, you’ll
get sick!”

“I’m fine!” he told her. But quickly Mike realized things were not fine. A
sudden wave of nausea swept over him. He was aware of his stomach again, only
this time it didn’t feel funny.

“You’re getting space sick,” his dad told him. “Stop moving your head Mike
and float quietly. Here, take a deep breath,” he instructed, passing the oxygen
mask from the seat back in front of them. The cool air helped and Mike found he
could control this sickening feeling by moving slowly and keeping his head still.

The passengers slowly made their way down the aisle. Velcro strips, sewn to
the soles of their cloth booties, gripped the flooring keeping them upright. It
felt like walking under water. Eventually, everyone made their way into the
station’s small waiting room. Outside the window the lunar transport was docked
and ready for boarding. Mike knew it was going to be big but its appearance
surprised him. There was no smooth skin, no tail fins or shaped body. It looked
like a giant stack of water tanks, pipes and metal platforms. Its long, insect-like
legs were folded beneath the rear of the transport. It fascinated him; it looked
like the biggest, most complicated machine he could imagine—like a giant car
engine, in fact.

“Please check-in for your seat assignment,” announced the stationmaster.
This is it, thought Mike, still angry about the move but just a little bit

curious about what it would be like inside the lunar transport vehicle.
As he studied it, he thought about what his grandfather had told him the

day before the launch. They’d been working on his grandfather’s pet project, a
1965 Mustang convertible. The engine ran as smooth as silk and her paint job
was flawless but somehow they always found some way to improve it.
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“This trip will be a good experience for you,” his grandfather had said.
“Well that’s what everyone keeps telling me,” he’d shot back. “But what am

I going to do up there? They’re only taking me along because I’m their son. Why
can’t I just stay here with you?”

“That’s right. You’re going because you’re their son Mike,” his grandfather
had agreed. “But mostly you’re going because they want you to be there with
them. And you can be miserable and make them miserable, or you can be happy.
It’s up to you. I know you’ll do the right thing.” Then, as he hugged him, he
said, “I’ll miss you a lot Mike.”

Mike knew if he didn’t get out of there he might cry or say something
stupid, so he’d headed over to Jason’s. They’d been friends since grade school.
Mike liked hanging out with Jason because he was fun and made friends easily.
Even though Jason had just started dating, he still hung out with Mike. They
both liked soccer, though lately they spent a lot of time talking about girls and
trying to figure out why their parents were so unreasonable.

The sudden interruption of the intercom woke Mike from a sound sleep.
He felt disoriented, unsure of his surroundings. Then he remembered—he
was on a transport heading to the Moon. Leaning back, he recalled the awesome
sight of the receding Earth, that giant blue-and-brown disk, growing smaller
and smaller each hour. As he looked in that direction now, he found it was
possible to cover the whole Earth with his thumb. No longer a full circle, it
was half an Earth. Mike watched as his beautiful blue-brown planet, covered
with white swirling clouds, revolved beneath the line that separated night and
day.

Earlier at the transfer station, he’d fixed his gaze on Earth, allowing the
rotating motion to fill up his senses. He’d stood silently at the lounge window,
awed by the blue oceans that covered most of the planet and stared as the
continents slowly rotated out of sight. Standing at that window, he’d thought
how the Moon controlled Earth’s tides. He felt safer knowing there was a physical
bond.

The Saturday before launch, Jason had thrown a pool party for Mike.
Everyone he knew had come to say goodbye. It was a great party and he’d even
managed to forget it was his going away party.

They had all taken turns peering through the telescope he’d given Jason.
And for a time Mike felt completely removed from that white object visible
through the lens. The night sky was clear as he’d studied the dark maria of the
Moon standing out against the bright highland mountains. “Astronomers used
to think maria were sea beds,” he had told them, staring through the lens at the
ancient lava bed.
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“You sure won’t be doing much swimming on the Moon!” one of the guys
had joked. Everyone had laughed but it snapped him back to reality. He really
was leaving Earth.

As the party broke up, Jason had called them together. “So, Mike!” Jason
said, “We know you’re going to have an exciting life exploring all those craters up
there.” Everyone laughed thinking of him looking at craters. “And since we
aren’t going with you, we got together and made this VR program so you won’t
forget us.”

Jason’s party seemed a lifetime ago now that the Earth looked a million
miles away, so Mike shifted his focus to the Moon. After three days on the
transport, those craters were closer and Mike’s apprehension, as well as the Moon,
had grown larger. Practically invisible when they left Earth’s orbit, just a thin
crescent mostly lost in the harsh glare of the sun, the Moon now grew larger by
the hour. This wasn’t the Moon Mike remembered on Earth. He hadn’t imagined
the Moon looking any different than it had through his telescope. But now it
was huge, bulging toward him like a gigantic three-dimensional globe, growing
bigger and more detailed by the minute. It felt strange and though Mike wouldn’t
admit it, it scared him.

Ahead it loomed, like the huge speckled eye of a giant insect, jutting out
into space, coolly evaluating how this puny transport ship might taste. How
could it be that the Moon he knew so well felt so threatening? The transport was
on course and he was perfectly safe but Mike still wasn’t sure he believed it.
With eight hours still left until they landed at Moonwake, Mike decided to
close the shade.

The trip had gotten very old. Living on a lunar transport in zero gravity had
been a real challenge and taken its toll on everyone. Things that were simple to
do back on Earth were a big deal up here. At first the differences seemed fun but
it quickly became tedious thinking about every move. Using the bathroom was
an event. Eating was a chore. Moving around without gravity was an effort and
always on your mind.

The din of conversations grew louder as they began their final approach.
Everyone was strapped in and excided about landing on the Moon. The transport
started its rotation for an upright landing.

The ship was landing at Moonwake Base, near the South Pole of the Moon.
The Moon looked desolate and forbidding. The surface was a patchwork of
brightly lit areas and dark, mysterious holes. As he looked closely, Mike saw
specks of light shining from the sun-lit plain. The lights got bigger and bigger
until he realized, they weren’t lights at all but the reflection of bright sunlight
off the surface of the habitats and modules of the lunar settlement. A bright,
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flashing strobe light marked the landing pad. Thruster jets fired, moving the
ship into position for landing. Each time they fired it sounded like hammers
hitting the ship. But the ship moved smoothly and after three days, it was great
to begin to feel some gravity.

A clanging shudder marked their final approach. Mike listened to the pilots’
chatter on his headset. He liked the numbers, terms and letters that made up
the strange language of flying. He stared at the view screen, waiting for the
transport to set down. Suddenly the voice on the intercom broke his trance.
“Prepare for landing—30 seconds.”

Mike braced himself—for what, he wondered? Suddenly, and without
warning, specks streaked by outside. They were told it was moon dust disturbed
by the thrust of the rocket engines slowing the transport for landing and nothing
to worry about. This looked so strange. On Earth, blowing dust billowed into
puffy clouds but here, the dirt shot straight out of sight. As Mike watched in
wonder, the transport landed with a gentle thud and then it was silent.
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Chapter Two

Toni Baker had spent the morning putting the finishing touches on her school
science project. Because of school flex time, she was able to schedule her studies
with a teacher and select from computer programs, live broadcasts from the
Earth or independent studies with different scientists and specialists at
Moonwake Base. Students were able to work at their own pace and Toni was
on a fast track.

Life on the Moon was routine for her and her little brother, Zack, but it
hadn’t always been easy. Toni was only eight when they’d moved to the Moon
five years earlier. Her parents had been selected to lead the astronomy team that
set up the lunar radio telescope. The observatory was on the far side of the
Moon, about 75 km from Moonwake Base. The Bakers had waited until Zack’s
first birthday before they’d accepted the job. Doctors continued finding new
ways to treat body weakness in low and zero gravity but these treatments were
not given to children under a year old.

Early astronauts had experienced severe problems with weightlessness. When
they returned to Earth after being in space, their muscles and bones were weaker.
Their blood flow wasn’t normal, their immune system had changed in zero
gravity and a feeling of nausea or sickness was something they just had to live
with during space flight. After years of research, doctors determined that along
with exercise, controlling body chemistry was the long-term answer to these
problems. People that lived and traveled in space had to take special nutritional
supplements, or when they returned to Earth after long absences, they could
barely breathe, let alone stand up under gravity six times greater than that on
the Moon.

People had been living on the Moon for ten years and Toni felt she’d been
living inside a huge science experiment. In a way she had been, because hers was
one of the very first families to move to the Moon in 2025 and their health and
progress had been closely monitored. But now, all she could think about was
that she’d finished her project, despite the annoying interruptions from Zack,
and that a passenger transport was arriving from Earth today.
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As she packed up her project, Toni thought how primitive the housing had
been when she moved here and how much things had changed. Life on the
Moon was normal to her now but the adjustment had been hard. She was a
lunar pioneer and as soon as the new kids complained, she was quick to tell
them how easy they had it.

Though they weren’t all together in the same place, about 200 people lived
and worked on the Moon. The Moon’s population had steadily grown from the
75 colonists when Toni’s family first came here. Work at the observatory took a
lot of her parents’ time but they stayed in touch with the push of a button and
they were never gone for very long. The other colonists were her extended family,
as everyone relied on each other.

“Come on Zack! I’m going to miss the new arrivals if you don’t come now!”
Toni urged, hurrying her little brother to his classroom.

“I want to come too!” he complained.
“I’ll come early for you today. How does that sound?” she asked, hoping to

bribe his cooperation.
“Promise?” demanded Zack.
“I promise!” she said. “Now get going!”
With her brother safely deposited in class, Toni headed to the tram, hoping

she’d make it in time for the transport’s arrival. She liked meeting new people
and learning about their lives back on Earth. The tram moved slowly past all the
mining activity outside on the lunar surface. Toni watched with interest at the
machines and workers outside the base. Their work still fascinated her. Mining
made it possible for them to live and work on this new world. The Moon was an
abundant source of raw materials, making it possible for more and more settlers
to come.

There was a lot of excitement about the lunar colony and much had been
learned in the last fifteen years. Moonwake Base was located near the South Pole
of the Moon. It was built here because this was the one place where sun shone
almost constantly. There were no clouds on the Moon to block the sunlight.
The base site was on a high plateau, so it constantly caught solar rays. All this
sunshine was collected by solar cells placed out on the surface of the Moon and
it gave them their electric power. The outside temperature was a nice, toasty 50°
C below zero, which is pretty livable in space. Having a stable temperature was
very important because it protected the colony and its equipment from the
damaging effects of high and low temperature swings. At the Moon’s equator,
where the Apollo astronauts landed in the 1970’s, the temperature registered
100° C in the day and -150° C at night.

Forty years earlier, ice was detected at the South Pole. Now they processed it
to drink and converted it into oxygen to breathe. The hydrogen and oxygen that
came from the ice was also used to make rocket fuel. The ice discovery was quite
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a surprise to people on Earth who had believed the Moon was bone dry. It was
discovered almost by accident in 1994, when a little spacecraft named Clementine
was on an unmanned orbital mapping mission to the Moon. The Earth-based
science team decided to beam radio waves into the permanently dark craters as
the spacecraft passed over the South Pole. It wasn’t an experiment they’d planned,
but it gave people on Earth some very exciting news. The radio signals that
bounced back to the spacecraft, told scientists there were water ice deposits in
the deep, shadowed craters. It had accumulated in those craters over billions of
years, brought there by comets bombarding the Moon and had remained frozen
in place by the extremely cold temperature. A few years later, another mission
called Lunar Prospector confirmed Clementine’s water ice discovery. That mission
also located water ice deposited in the darkened craters of the North Pole.

So with dependable space transportation, a constant power source and the
discovery of water, Toni’s family and other colonists were able to live and work
on the Moon.

The base was close to the far side, or back of the Moon. It was the most
perfect place in the entire solar system to set up radio telescopes. It was quiet,
shielded from the static noise streaming into space from all the electrical
equipment on Earth. The Moon had no atmosphere or earthquakes to disturb
the optical telescopes, so astronomers could see farther into deep space than ever
before.

Geologists walked on the Moon and operated robots from distant, remote
locations. They studied the craters, rocks and soil that held billions of years of
history. Scientists were unlocking more than the Moon’s mysteries. The Moon
held some of Earth’s geological history too.

The passenger list didn’t tell Toni much, except names, ages, and job
descriptions. A lot of families were moving to Moonwake to fill the many jobs
opening up to support the growing colony. Toni knew some of the people on the
list. They had been commuting to the Moon even before she came here. Allen
Wren was on the list, along with his wife Julie, a new teacher, and their son
Mike. There weren’t many kids her age on the Moon and Toni was anxious to
meet Mike. Mr. Wren hadn’t been much help when she’d asked about his son.
Suddenly she felt uneasy. Maybe Mike wouldn’t like her or the Moon.

There wasn’t time to dwell on that though. The lunar transport had landed
and the passengers were streaming into the lounge. Toni watched as the newest
arrivals filed in and wondered how they would like their new lives on the Moon.
Some people never adjusted and returned to Earth, so she was careful about
making friends because they didn’t always stay long. Toni was a curious person
and had quickly adjusted to the Moon. She looked forward to trips outside on
the Moon’s surface. She saw beauty in the rolling gray hills that stood out against
the jet-black sky. Her life on the Moon had been happy.
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Toni smiled and waved when she spotted Mr. Wren and his family.
“Hi Toni!” Mr. Wren called out. “Come over here, I’d like you to meet Mrs.

Wren and Mike. Anything new at Moonwake?”
Toni walked over and stood there trying to act natural. Her mind had drawn

a blank once she saw how cute Mike was. “Hi!” was the most she could manage.
Mrs. Wren said hello and asked to see their rooms before touring the complex.

“Come on Toni,” Mr. Wren called over his shoulder. “Mike will need a tour
guide after we get settled.” So off they went, with Toni falling in beside Mike.
He was tall, on the thin side, with brown hair and blue eyes. Toni sensed he was
shy and they didn’t talk on the short walk to the tram. As soon as the doors
opened, they quickly piled in and took their seats for the short ride over to their
living quarters. Mr. and Mrs. Wren did all the talking since Toni was
uncharacteristically tongue-tied and Mike sat there acting like he moved to new
planets every day.

Mrs. Wren was as nice as her husband and Toni liked her right away. She
looked relieved when she saw their apartment. A lot of thought had been given to
the comfort of the lunar residents. Since it was necessary to stay inside most of the
time, the habitat designers had been careful to make rooms feel roomy and private.

Inside the common areas, biologists tended atriums filled with plants. The
spaces were illuminated by what looked like natural light. Plants provided a
passive exchange of carbon dioxide and oxygen, as well as giving the place a more
natural feel and providing food. Toni explained how sunlight was bounced into
the interior by mirrors angled inside ductwork that ran out to the surface.

Toni had become an unofficial tour guide over the years and explained how
habitat lighting was controlled to provide the residents with a more natural 24-
hour day/night cycle. In other places on the Moon, days and nights lasted two
weeks each, but here near the South Pole they had constant sunlight. The back
door of each housing unit opened on to an atrium shared by three other units. It
provided a common area, a mini-park with playground toys for young children.

“Toni, you’ve lived here for five years. How do you like it?” asked Mrs. Wren.
“Well, my parents tell me a place is what you make it,” Toni said with a

smile, “and I’m working real hard to make it more!”
Her answer was brilliant and in a very simple way, she’d answered Mike’s

question about how he could fit in. He figured she was just trying to impress his
parents, but at least she hadn’t said, ‘Oh, it’s so neat here! I just love it and you’ll
love it too!’

As they walked into their new home, Julie and Mike discovered it was a
circular room. Though quite compact, it felt huge after being cooped up on a
cramped transport for three days. The kitchen wall unit wrapped around to the
entertainment wall and continued in a circle around to the door of a bedroom.
After passing the opening to the garden atrium, the room circled around to
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another bedroom door. The floor dropped down in the center of the room,
creating a low inner wall space, lined with shelves. The sunken living room held
cozy chairs, a small rumpled couch and some tables and lamps. It was downright
cozy. Everyone began to unwind as they explored their new home.

Mike went in and looked around his room. The bed was covered with a
checked spread and the floor was pale green. A blue chair near the desk looked
like an old beanbag chair stored in his grandfather’s garage. Next, Mike checked
out the computer setup on the desk. It was newer and more powerful than what
he’d been using and it came with what looked like enough audio-visual
equipment to keep him busy. This was good because he knew he was going to
have a lot of spare time to fill. He tossed his pack in the closet and went to the
window. As he adjusted the tinting to see “outside,” he was struck by how
normal it looked.

Even though Mr. Wren had told his family about the living arrangements,
they felt better after seeing the layout themselves. Meals were prepared and
served in the base cafeteria, which doubled as a community center, but they’d
learned from trial and error that it was important for the colonists to have a
small kitchen in their own units. Food service, like laundry service, had to be
closely monitored to conserve water. Residents usually ate in the common area
and were required to use the base laundry service. Since water was valuable, it
was rationed and recycled.

“Mrs. Wren, the science fair is tonight after dinner,” Toni said, breaking the
silence. “Just about everyone will be there.”

“We’ll be there too Toni,” Julie assured her. “I’m looking forward to meeting
everyone and seeing the students’ work. Do you have a project?”

“Yes. I just finished setting it up when you arrived.”
“Well, that gives us a few hours to clean up and get settled,” Mrs. Wren told

her. “Toni could you give Mike a quick look around?”
Toni was happy for the assignment and told her they’d meet them in the

cafeteria at six o’clock.
“Thank you Toni. Six sounds fine,” said Mike’s mother, eager to unpack

their things and clean up.
Mike and Toni’s first stop was to pick Zack up from school. He and Mike hit

it off right away and they started clowning around while Toni put a call through
to her parents. Mike was kidding Zack about what he did for fun, when suddenly
George Stephens appeared around the corner, knocking over an unstable and
startled Mike. Toni couldn’t help but laugh out loud.

“Where did you find him?” George asked Toni, giving Mike a long look.
“Oh, George!” said Toni, catching her breath. She knew he was teasing because

George knew everything about the comings and goings of transports. “This is
Mike Wren. He’s Allen Wren’s son.”
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“Mike, this is George Stephens, one of the first lunar colonists,” said Toni.
“He can tell you anything about everything around here.”

“Welcome to Moonwake, Mike!” bellowed the big man with a wide smile.
George knew everything there was to know about base operations and was liked
and trusted by everyone.

“Thank you,” Mike answered sheepishly.
“You probably don’t know much about fixing things Mike,” George told

him, “most kids your age don’t but that’s what I do. I try to keep this place
working.”

“I know a lot about machines and fixing them!” Mike blurted out.
“Well then, if you’re interested, have Toni bring you by sometime and I’ll

show you my shop.”
Mike wanted to go over right then, but George was heading out on a service

call and told Mike to come by later.
As they walked around the complex, Mike started to get a feel for the layout.

He knew he’d be able to find his way around if he had to. Everyone seemed okay
and Mike began thinking he could stand it up here for awhile.

“That’s the Virtual Reality Center Mike,” said Toni, pointing to a door
marked VRC. “You have to reserve time to use it.”

“It would be a busy place with everyone stuck here on the Moon,” said
Mike.

“My parents think VR is a big waste of time,” Toni said, deciding to just
ignore the ‘stuck on the Moon,’ part of his remark.

“They said the same thing about TV back in the twentieth century.” Mike
said to her amazement.

“That’s exactly what they say!” Toni laughed. “They always say we need to
read more.”

“My parents say the same thing,” Mike told her, thinking he was handling
this pretty well. He was looking forward to calling Jason and telling him about
Moonwake.

The gym was the last stop on the tour. Toni and Zack changed clothes for
their 90-minute workout. Everyone’s bones and muscles needed regular exercise
to make up for the small effort it took humans to move on the Moon. Their
bodies weakened if they didn’t work out each day, making a return to Earth
difficult. The transition to low or zero gravity was easiest for the children who
had developed with the help of a newly discovered enzyme that promoted normal
human growth and development in space. It was revolutionizing human space
travel and making the younger Moon residents the first generation of explorers
“ready made” to move into the solar system.
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Chapter Three

Mike’s introduction to the base had begun. After the physiologist set up his
workout schedule, the physical therapist checked him out on the exercise
equipment. Toni was still on the treadmill when he finished, so he asked her to
meet him at George’s workshop when she and Zack finished.

Moving down the hallway Mike noticed his gait had slowed. Earlier, he
bounced around as he moved too quickly in the low gravity. He weighed 140
pounds on Earth but here on the Moon, with only 1/6 of the gravity of Earth,
he only weighed 23 pounds. He wanted to adjust quickly to the differences and
not stand out. He’d gotten the required haircut before leaving Earth. With
water so scarce, long hair was out, as were hard-to-clean clothes or taking long
showers. Everyone had the same rules, so he could live with that.

Just as Mike started thinking he was lost, George called for him to wait up
and ushered him into his workshop. As his eyes adjusted to the low light, Mike
recognized disassembled robot units, a rover chassis, discarded computer circuit
boards and piles of parts and equipment of uncertain origin. George seemed
unimpressed as Mike told him about his grandfather’s auto racing days and how
they’d worked together on old cars, but Mike felt he belonged here and asked
George if he could stay until Toni and Zack came to get him.

“Well, it sounds like you know your way around a workshop and I’d enjoy
the company,” George said. “I know a lot of this looks like junk but I keep it
around for a reason. It costs a lot to launch things to the Moon, so I need to keep
things working as long as humanly possible. But when parts get outdated or
broken beyond repair, I use them for my own projects. At least I used to have
time for projects,” he said, with disappointment. “There just isn’t any time
these days.”

George held up a chip card. “Pop this into that computer Mike.” There on
the screen Mike saw hundreds of entries listing equipment and service dates
George and his crew had scheduled. Scrolling down the list, he could see why
George didn’t have much time for his own projects anymore.
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Pointing to a rover in the corner, George explained how he’d started refitting
it with rebuilt rover parts but hadn’t found the time to finish it. “But if you’d be
interested in working on that rover Mike, I’ll try to get you started.”

Caught off-guard, Mike lost his balance when he turned to accept George’s
amazing offer. Unable to control his movement, he slammed hard into the row
of storage lockers lining the wall. Reaching out wildly, he found and grabbed
onto a handle, and that stopped him from careening across the room. Looking
up, he saw Toni and Zack watching from the doorway. They must think I’m a
real dork, he thought.

Zack laughed at Mike’s antics but this time Toni pretended she didn’t notice
his awkwardness and he appreciated that.

So with Zack laughing and exaggerating the correct way to move on the
Moon, they headed over to the cafeteria to meet their parents for dinner. The
Wrens and Bakers were already there and sitting together. Toni’s mother saw
them first and waved then over. Toni was embarrassed by her mother’s big show
of affection but she always hugged her and Zack, no matter how long they’d
been apart. It made Toni feel like a baby.

“Julie, Allen, I’d like you to meet our son, Zack,” said Mrs. Baker. “Zack, say
hello to Mike’s parents, Mr. and Mrs. Wren.”

“Hi,” said Zack. “Mike’s having trouble walking.”
“We’re walking kind of funny too, Zack,” laughed Mrs. Wren. “You’ll need

to help us out.”
“Mike, these are my parents, John and Lynn Baker,” Toni said, before her

brother said something else embarrassing.
“Hi,” said Mike. “Toni said you’re astronomers.”
“Welcome to Moonwake, Mike,” said Mrs. Baker studying the young man

with her daughter. “Yes, our job is studying the universe. Here on the Moon,
we’re able to see so much with our telescopes. We’ll have to take you out to the
observatories.”

With the introductions over, they got in line for dinner. The food looked
normal and Mike was glad to find out it tasted about the same as back home.
Nutritionists on the Moon prepared their meals. Rumors had circulated that
additives made it taste terrible. “Eat up!” encouraged his dad. But Mike wasn’t
hungry. “That’s normal,” his dad told him. “Once you start exercising regularly,
you’ll get your appetite back.”

The school complex was located next to the cafeteria and after dinner they
went over to see the new science projects. Julie left them to meet the other
teachers and some students standing across the room. She’d already met many
of them through the studies exchange program. Allen Wren and John Baker
stopped to look at one student’s geology project but Lynn Baker moved ahead,
anxious to see her daughter’s finished project.
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Mike and Zack followed Lynn, who introduced Mike to everyone they passed.
He knew he’d never remember all their names. A lot of people were laughing
and crowding in around Toni’s project. Mike was curious and moved closer to
see what she’d done. “What in the world, or should I say Moon, did you make?”
Mike asked. Toni shrugged her shoulders and smiled. She was happy everyone
was getting such a kick out of her work. She’d planned and worked on it for a
long time and the finished project was being unveiled for the first time tonight.

As he moved to the front, Mike saw what looked like a small, brown dog.
“I’d like you to meet Quasar,” said Toni. “Quasar, say hello to all these nice
people.”

“Yap! Yap! Yap!” barked the small dog. It looked like a toy, but it was much
more. As the curious crowd pushed closer around the table, Toni explained how
she had programmed her robot dog to know her likes and dislikes. She’d
personalized a pet that would be an “on call” companion equipped with those
special canine qualities of loyalty and affection. Quasar pushed playfully against
Toni then sat quietly, gazing into her eyes. She had given it knowledge of the
Moon and of humans and how they fit and didn’t fit together. It could learn but
best of all, it belonged to her.

Next, using voice and hand signals, Toni had Quasar do tricks. At first
everyone watched in silence, then started clamoring that they wanted one too.
Parents envisioned their children with pet nannies, alerting them when their
children were in danger—a cat or dog companion for junior, maybe a bird, or,
why not an alligator?

The colonists were well aware of Toni’s potential. But this time, not only
had she shown her scientific and engineering skills but also her understanding
of human needs—that caring side of people that makes them special. In a very
imaginative way, she had brought all of her interests together in Quasar.

Toni slept soundly that night—her imagination set free from the harsh reality
of life on the Moon. In her dreams she was riding across the Moon in Mike’s
rover. Quasar furiously barked at the flock of screaming seagulls flying overhead
and she laughed at his antics as she leaned back in her seat, enjoying the feel of
the wind in her hair. They were late for class and hurrying to get back to the
base.

“Toni! Wake up!” yelled Zack. “We’ll be late!”
“What? Okay, I’m up!” she snapped, coming back to reality. Mike was lucky

his parents only had one child. Too bad her parents hadn’t been as smart. Zack
could be such a pest, she thought, as she hurried to shower and dress. Her
parents went ahead with Zack, telling her to meet them in the cafeteria.

Looking around her room, Toni started thinking about her birthday. She’d
lived here since she was eight. Next week she would be thirteen. She decided her
room looked like a kid’s room. Childish pictures and old school awards covered
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the walls. Games and stuffed animals sat in a heap by the closet. It could all go
she thought, all except little Quasar and the embroidered quilt from her
grandmother. The quilt was special to Toni and covered her bed with her
grandmother’s delicately stitched flowers. Toni looked into the mirror. She hated
her short, dark hair and little girl face. Everyone said she was cute and that she
looked like a pixie, but she wanted to be pretty.

“Toni!” her mother’s voice rang out on her communicator.
“I’m on my way!” she answered, heading out the door.
By the time Toni sat down to eat, Mike and his parents had already come

and gone. Her parents said they were taking her and Zack along to check some
equipment at the observatory and to ask Mike if he’d like to come along.

Mike had already been exercising for forty-five minutes when Toni found
him and asked if he wanted to go. He jumped at the chance to get out on the
surface and agreed to meet them in one hour.

As he started his cool down, Mike thought about his call the night before to
Jason. They’d struggled to adjust to the 1 1/2 second time lag for voice
transmissions traveling back and forth between the Earth and Moon.

“Jason, I’m here,” Mike had matter-of-factly announced.
“What was the launch like?” asked Jason, finding it hard to believe he was

talking to his best friend who was actually on the Moon. “You know, I’m looking
up at the Moon, Mike and it is so weird thinking you’re on it!”

“Yeah, well it’s a lot different being here than hearing about it. I got sick
from the weightlessness, but I think I’ve got that licked now.”

“Is it really horrible there?”
“Some of it,” Mike told him. “It was strange seeing Earth moving away—I

guess I was the one moving away, and then seeing the Moon getting bigger until
it was huge and the Earth was little.”

“That’s weird,” said his friend, sensing some hesitation in Mike’s voice.
“The place where we’re staying is like an underground hotel with gardens.

Oh, and there’s a gym and a VR center,” Mike added, not sounding quite so sad
now.

“Really? Did you play our program yet?” asked Jason. “Gardens?”
“No, not yet, I haven’t had time, but maybe tomorrow. Yeah, real live plants.

It makes the place seem almost normal.”
They talked some more, their questions and answers overlapping as they

tried to adjust to the radio time delay. Mike promised Jason he’d keep in touch
as much as he could. It felt good talking with Jason, but later a terrible feeling of
loneliness closed over Mike. He felt better this morning, and now after Toni’s
invitation, he was excited to finish his workout and get going.

‘Hey Mike, are there any pretty up girls there or are they all a bunch of
science nerds?’ Jason had asked him. He laughed to himself, remembering how
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jealous Jason sounded when he described Toni Baker to him. Maybe he’d
exaggerated, but she was pretty and real smart! Mike figured if he asked her, she
might even give him some help on the rover.

Mike was grateful most everyone had left him alone in the gym. He’d grown
almost two inches that year and stood 5’10” tall. He wondered if he’d be 6’ 2”
like his dad and hoped this daily exercise would help him bulk up. He was
feeling more positive about things now—more than he had since first hearing
about this move.

Suddenly, Mike realized he only had ten minutes to dress and get to the
transport area. He hated this adjustment to low lunar gravity. It was impossible
to hurry. Mike hoped the Bakers wouldn’t leave without him.
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Chapter Four

Everyone wore pressurized suits during excursions outside the habitat. This simple
safety precaution saved them the trouble of suiting up and down in the cramped
confines of a vehicle. Mike had been measured for a pressure suit before he left
Earth and because he was tall, he had been issued a standard adult suit.

“Now remember, Mike,” the technician was telling him, “this is your
emergency oxygen supply, your control panel, and cooling flow valve. If it feels
like you’re losing pressure don’t worry, you can get a false feeling during rover
pressurization cycles but these suits have several safety backups and are practically
indestructible,” she assured him. “Now, how does that feel?”

“Great!” Mike answered, hoping he understood what she’d told him but
impatient to get going. They’d gone over all these things on Earth and he knew
this safety stuff backwards and forwards. The technician did some last minute
fiddling with his suit controls before patting him on the top of his helmet,
signaling he was checked-out and ready to go.

Mike pushed the button and the door opened onto the rover bay, a large
room where several vehicles were parked. He headed toward the Bakers who
were busy loading equipment into the cargo hold of a van.

“Mike!” Mr. Baker called through his helmet’s radio. “Glad you can join us.
Go ahead and open your helmet. You don’t have to be pressurized until we stop
at the observatory. Most of the surface rovers have pressurized cabins.”

“Thanks for asking me along,” Mike told him. “How long can we stay out?”
“We’ll probably come back before you want to,” Mr. Baker answered. “But

we must be careful about our total surface time. The Moon has no magnetic
field or atmosphere to deflect or absorb radiation, so when we’re on the surface,
even though we’re wearing protective suits, we get a dose of hard radiation,” he
said. “It’s okay for a few hours, but we have to track and record how long each
Moonwake inhabitant is exposed.”

“It’s especially important for our younger residents to limit their surface
time.” Mrs. Baker said. “It’s the end of the month and some of our instruments
are scheduled for routine service. We’ll be making several stops, so you’ll have a
good opportunity to see what it’s like outside.”
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“Come on, Mike! Get on the bus!” Toni called, as she came around the side
of the rover. She looked small in her suit but then Zack appeared behind her,
looking like a miniature astronaut. The rover was like those old RV’s people on
Earth used on cross-country vacations. It looked about the same size and was
equipped with bunks, a table, some chairs and a computer console that controlled
the rover and its remote manipulator arms.

With those arms, you could drive up to a machine and without ever getting
out, an operator inside could do repairs, change out batteries, do any number
of things to objects outside of the rover. The remote manipulators were robot
arms under human control. They had the strength to lift 2-ton weights but
still able to do such fine-scale work that a skilled operator could disassemble a
watch.

Mike, Toni, and Zack climbed into the rover, took their seats and strapped
in. Mike saw the computer screen displaying all the technical data relating to
the rover. It had all sorts of numbers, graphs and readouts. Everyone seemed to
know so much more about everything than he did and Mike hoped he wouldn’t
be expected to help operate this monster. Toni saw Mike looking over the controls.
“Don’t worry, Mike. Dad’s a great rover operator!” she told him. “All we have to
do on this trip is look.”

“I can drive this rover, too!” Zack called out. “I’m a good rover driver and
Dad lets me drive! I know the way to the telescope! Here, let me show you!”

“Zack, get back in your seat!” said his father. “Toni, please watch your
brother.”

Mr. Baker took the seat surrounded by instrument panels and computer
readouts. Mrs. Baker was the last one on board. As they drove into the airlock,
the van automatically sealed and pressurized. “Okay, we’re off!” Mr. Baker
announced over the intercom. Mike felt a slight shudder as the airlock
depressurized and large, metal doors opened to the outside. As the rover rolled
slowly forward, he tried to get his first good look at the lunar surface. He looked
out but was forced to shut his eyes as the blinding glare of the sun streamed in
the window. “Here try this,” said Mrs. Baker, turning the tint on full. It helped
soften the glare and now he could see.

As soon they cleared the building, Mike looked out at the lunar colony. He
was impressed. Moonwake was not an overly large place. Mike guessed that it
was made up of twelve separate buildings laid out in the shape of an incomplete
wagon wheel. He could see the shiny silver domes of the central base that made
up the hub, or center of the wheel. From this center, long tubular spokes stretched
outward. These spokes were the laboratories and workshops of the lunar colony.
Each spoke stopped at the outer ring of the wheel, where the base residents
lived. Thanks in large part to this ingenious and almost complete circular layout,
no place in Moonwake was more than a short walk from any other place.
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“Wow!” Mike exclaimed. “This is really something! How far is it to the
observatory?”

“We’ll be there in about 45 minutes,” Mr. Baker told him. “The main
observatory is only 15 km away but we have to travel slowly, both for safety and
to avoid stirring up too much dust. We’ve plowed roads of sorts, but they all
aren’t paved. Because of the low gravity, if we go too fast the wheels throw up
dust that gets in the equipment, causing it to overheat.”

“It’s so smooth,” Mike said, enjoying the moment. “I thought it was going
to be a real bumpy ride, like those old Apollo missions!”

“Well, remember, they didn’t have any roads on the Moon then,” Mrs.
Baker told him. “If we drove straight across the real surface, you’d be bobbing
like a cork on the ocean!”

“Maybe Dad can show us what it feels like to drive on the surface after we
get our work done today,” Toni said. “But there’s a good chance you’ll get motion
sickness.”

“Not me!” Zack yelled. “I like the off-road way. Let’s go off the road now!”
Mike studied the surface of the Moon as they moved slowly by. It looked

like an endless sea of sand dunes—smooth, gray rolling hills stretching off to a
jet-black horizon. Every now and then, a blocky crater rim revealed exposed
rock. The sky was the blackest black Mike had ever seen. He tried to see stars
and was disappointed he couldn’t. Maybe when he got out from behind this
tinted window he’d see them. He couldn’t see the Earth either, but knew it was
there. He wanted to see something familiar, like the Earth or some stars. He had
heard about the blue light of earthshine. This blue light faintly illuminated
dark areas on the lunar surface. The phases of Earth are exactly opposite from the
phases of the Moon, so when there was a new Moon, that mere sliver of light, it
was a full Earth from Moonwake. Mike knew it should be a nearly full Earth
now and wanted to see it with his own eyes and not on a flat, impersonal view
screen.

At the South Pole, the sun hung low in the black sky. His dad had told him
it circled 360° around Moonwake Base, always just above the horizon.
Occasionally, it went behind a mountain but it never went down, only around.

As they turned, Mike saw the road to the observatory was just a scraped out,
graded path lined with small blinking beacons. Mr. Baker didn’t have to drive
the rover at all; it pretty much drove itself. John Baker explained to Mike that all
he really did was program their destination, monitor their progress and be ready
to take over in an emergency. Mike was glad his own rover would be smaller and
less complicated. He liked driving and this sure wasn’t driving.

Mike watched as they moved by a huge circular object. It was so large it
blocked out the sun. “That’s the main communication’s antenna dish, our link
to Earth,” Mrs. Baker explained. “Every transmission comes through that antenna,
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all of our communication: audio and visual—all contact,” she said. “It’s on a hill
for optimum reception and we can rotate it to be in almost constant contact
with Earth.”

“It’s steerable?” Mike asked. “I thought the Earth always stayed just above
the horizon.”

“It does, more or less,” answered Mr. Baker, “but the Moon wiggles
slightly up and down and back and forth as it orbits the Earth. We see that
movement at Moonwake because the Earth circles so closely just above the
horizon of the South Pole. The wiggle changes the direction of our signal, so
we need to move the dish to correct for that shifting and maintain our contact
with Earth.”

The rover turned again and there it was, his first look at Earth from the
Moon’s surface. It felt like someone had punched him in the stomach. There,
hanging in the black lunar sky was his home. Like a huge, blue-brown marble,
his world looked back at him, suspended over the desolate, stark gray landscape
of the Moon. It was nearly full and the continents of Asia and Australia were
clearly visible. Huge, white, swirling storms covered parts of the Pacific Ocean.

But something was wrong—the Earth was upside-down from the way it
should look. Asia was on the bottom of Earth and Australia was upside down at
the top. He started feeling disoriented and sick. Then he remembered, they
were at the South Pole of the Moon. People living in the southern hemisphere on
Earth, saw the Moon as upside-down from the way people in the northern
hemisphere saw it. But he still recognized it as home.

“Isn’t it beautiful?” asked Toni, “I never get tired of seeing it. I love looking
at Earth. Wait until you see a solar eclipse from here,” she said. “That’s a sight
you’ll never forget.”

“I know I won’t forget this one,” Mike said, his eyes fixed on Earth as the
rover kept rolling silently toward the observatory. He thought it odd Toni didn’t
have the same emotional connection to Earth that he had. She found it interesting.
He found it unnerving.

Lynn Baker liked seeing people’s reactions when they saw Earth for the first
time. It was as close as she got to recalling her thrill of seeing it; that feeling of
awe and total amazement, mixed with the sheer terror that this is not normal! It
was important to fear these surroundings. Fear kept you very respectful of your
human limitations. Like fish out of water, humans were not made to live off the
Earth unaided. They would die if exposed to the Moon’s elements.

Whenever humans traveled in space, special precautions were used to protect
their fragile bodies. Structures that housed the lunar colony looked like metal
enclosures but that was just the outer shell. The metallic surface reflected light
away from the buildings. Even though the outside surface temperature was a
bitter -50° C, inside the complex, heat would build up. So besides having to be



28 ANNE SPUDIS AND PAUL SPUDIS

shielded from the radiation outside, they needed to slow and release the heat
build-up inside.

The long curved and domed structures were inflated areas shaped and
supported by solid struts. Under the outer reflecting layer were five alternating
layers of plastic sheets and water-filled bubble wrap used for insulation. The
interior space was divided into working and living spaces and supplied with
oxygen, water and electricity from the surface.

“Why don’t you tell Mike what those are,” Mrs. Baker asked, breaking the
silence.

“He probably knows what a solar panel is, Mom,” Toni said, tired of
explaining every little thing.

“Just the same, Toni, he should get the full tour,” coaxed her mother.
“That field of solar panels collects energy from the sun and provides electricity

for the base,” said Toni. “In fact, we collect so much energy, the base engineers
have started transmitting it back to Earth by microwave. They can beam it
directly to remote areas that need it.”

“Whoa! What was that?” asked Mike, seeing a rocket take off in the distance.
“That’s a launch going out to an orbiting lab,” Mrs. Baker told him. “We

have our own mini-launch system. We can make fuel from the oxygen and
hydrogen mined from the regolith, that’s what we call our soil, and from the
water ice. It gives us cheap and easy launch fuel. The Moon has a lighter
gravitational pull so we need less fuel to launch than the flights leaving from
Earth. From here, technicians are able to get to Earth’s orbiting communication
satellites and service them. We’re learning different and more efficient methods
of manufacturing in weightlessness and we all love it because we can do so much
science.”

It was becoming clear to Mike that besides serving as a lifeline to space
operations placed across and orbiting the Moon, base operations extended all
the way back to space near the Earth, to the many communication satellites that
provided Earth with everyday necessities. He realized the colony was establishing
a network, an Earth-Moon highway. Before they’d left Earth, he’d been told
how essential it was for them to learn and understand all base operations because
their lives depended on it. He could see he had a lot to learn if he stayed here.

Toni pointed to the crews working out on the gray lunar landscape. She
explained that as Moonwake Base grew, each new section was built and placed
to make its operations efficient, and whenever possible, they were connected by
pressurized tunnels. “Oh, and a network of buried pipes carry liquids across the
surface to each habitat,” she added, finishing her stint as today’s tour guide.
“Got all that?”

But before Mike could answer, Mr. Baker began telling him how the geology
of the South Pole provided the necessities that had made them locate the base
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there, namely, the water ice and constant sunlight. He said it was the most
valuable piece of property in the universe. The fact that it was close to the quiet,
far side of the Moon was another big bonus. The deep craters of the South Pole
region were in permanent shadow, where temperatures registered -220° C, close
to -273° C, which was absolute zero. This area was perfect for the detectors in
the large, infrared telescopes that made heat maps of the universe.

“These optical telescopes are amazing!” Mr. Baker exclaimed, pointing to
the field of telescopes they were passing. “This entire network is spaced out on
the lunar surface, each one perfectly placed to pick up where the last one leaves
off, until a complete circuit is laid out. Then it works as one giant lens, more
powerful than anything on Earth or in space. You won’t believe what we can see
with this telescope Mike. You won’t believe what’s out there in our universe!
This array of telescopes is located away from the mining and launch operations
to limit the amount of dust that could get into and interfere with sensitive
equipment,” he said, as they passed the last telescope.

“There is more here than I thought,” said Mike. “When do we stop?”
“There’s the observatory,” said Toni, pointing to it. “That’s where we’re

going.”
Lynn looked over at her daughter and wondered if she and John had limited

their children’s lives by moving to the Moon. Had they been selfish to bring
their children along and make them pioneers, or worse, prisoners in space? But
once again she shook off those thoughts by reminding herself, they’d still be on
the continent of Africa if no one had ever decided to move away from home.

Lynn was glad Mike had moved to the Moon. Her daughter needed to know
kids her own age and Mike could provide an important link to life back on
Earth. Already he’d begun telling Toni about his friend Jason and what kids did
for fun back on Earth. Last night before bed, Toni had told her about a VR
program Mike brought from Earth. She said all his friends were in it and how
she couldn’t wait to see it.

She believed Toni and Zack were well-adjusted children. However, the
unknowns of having a teenager presented new challenges and she hoped they
were ready for them. Toni’s thirteenth birthday was next week but Lynn and
John had decided to give her a present today.
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Chapter Five

The rover slowly pulled up to the entrance of a small tubular structure and
stopped. It was partly covered with lunar soil and wasn’t much to look at.
“Helmets on and pressurize!” ordered Mr. Baker. Everyone initiated the
pressurizing feature on their suits but when Mike’s suit pressure suddenly
changed, he panicked. Toni put out her hand and quietly reminded him the
rover was depressurizing and his suit was adjusting.

Mike’s heart was pounding. “Wow, that gave me a scare! I guess it didn’t
help to warn me,” he joked, feeling embarrassed. “Oh, no, I had to panic!”

Looking at the observatory he thought how small and alone it looked sitting out
here. Mr. Baker opened the door and Zack bounded down the steps. Mike realized
he was about to set foot on the Moon. There were a lot of firsts on the Moon.

Mrs. Baker followed Zack off then turned to take pictures of Mike as he
stepped off the rover. “I promised your parents a few pictures and your friend
Jason would probably like some too,” she added. “Toni, go stand by Mike.”

After she took their picture, Mike strode around on the surface, making
footprints in the dusty soil. It gave him a rush turning around for a 360° panoramic
view of the Moon. He was getting used to his lighter weight, but stopping was
still tricky and he kept losing his balance.

“Slow it down Mike,” Toni warned, as she reached out and grabbed his
hand. “You need to stay in control until you get the feel for stopping.”

“I don’t know Toni,” Mike said, catching his footing. “This feels so strange!”
“You’ll get used to it,” she assured him. “It just takes some time.”
Mr. and Mrs. Baker had begun carrying supplies to the entrance of the

building. “Hey, we could use some help!” announced Mr. Baker. Mike and Toni
returned to the rover, picked up two remaining packs and carried them into the
airlock. The outer door closed behind them and once the chamber repressurized,
the inner door opened and they all filed inside. Mrs. Baker turned on some
lights and started the air purification unit. Before long they were able to remove
their helmets.

Lighted instrument panels and monitor screens covered most of the available
workspace. There was a small bathroom and a bunk area in the back where the
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Bakers had lived when they first set up this observatory. Now that it was up and
running, it was mostly operated from Moonwake Base.

Toni was asked to keep an eye on Zack while her parents made some
adjustments and took some readings. Zack headed straight for the bathroom.
Toni reached around and pulled Quasar out of her backpack.

“Hey, cool Toni!” I didn’t know you brought that thing along!” Mike said,
reaching for the dog. But Quasar barked and Mike pulled back his hand.

“See how she protects me?” said Toni.
“Yeah, well, what can she do to me?” laughed Mike.
“You’ll never know. So you’d better watch out!” Toni said dramatically, arching

her eyebrows for effect. It was fun kidding around with Mike. Zack came back
and announced he was hungry, so they sat on a bunk bed and ate the sandwiches
Toni had packed.

Just as they finished eating, her father called to Toni. “Come here Toni. Your
mother and I have an early birthday present for you.”

Toni walked into the room and over to the computer where her parents
were working. On the monitor was an asteroid titled 2030B Toni Baker. They’d
given her an asteroid! A piece of the universe, named for her. Her father said
the number was the year of discovery, 2030, and the letter B meant it was the
second asteroid discovered this year. Mrs. Baker enlarged the image and
explained that Toni’s asteroid was an Earth-crosser measuring about 4 km in
diameter. She told them it originated in the Asteroid Belt, between the orbits
of Mars and Jupiter, roughly 200-500 million kilometers away. It had taken
2030B Toni Baker thousands of years to work its way into the inner solar
system, pulled there by Jupiter’s gravity. Now it was orbiting the sun like a
planet and occasionally crossed Earth’s path. Eventually, in hundreds of millions
of years, give or take a few million years, it could be on a collision course with
the Earth or the Moon.

Toni stared at the asteroid pictured on the screen in front of her. It was
enlarged thousands of times and she closely examined its rocky shape. This
chunk of the universe had traveled billions of years, over billions of kilometers
and that made her feel very young. Only this morning, thirteen had seemed old.
Now she had two new pictures for her room, one of 2030B Toni Baker and one
of her and Mike standing together on the Moon.

“Thank you Mom! Thank you Dad!” Toni shouted, giving them each a hug.
She was feeling a little bad now about the way she had acted on the ride over.
“It’s a wonderful present,” she told them.

“Just think Toni,” Mike said, “your asteroid will be around for millions
maybe billions of years after you’re gone. It almost makes you immortal.”

“Gosh, that’s pretty heavy stuff,” Toni said, grinning at him. “You better
watch it Mike, you’re beginning to sound like a poet!”
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Then, while Zack tried to convince his parents that he needed an asteroid
named after him, they finished up their work and went back outside. After a
short check around the building, they piled back onto the rover and took off.
Mike was glad to hear they were going to start paving more roads, because
driving this slow was driving him nuts.

Mr. Baker explained that by using microwaves on the regolith, it was possible
to melt the lunar dirt in place, making the surface strong enough to drive on.
This process was being tested and could have other uses, including building
radiation shielding blocks for habitats. There would be no need to launch expensive
material from Earth; they’d just melt the local dirt. Mike was anxious to get his
rover ready and give these new roads a real test.

The Bakers had made two more quick stops at other locations and they were
on their way back to the base when Mr. Baker stopped the rover. “Anyone feel
like stretching their legs?” he asked. A walk sounded good to everyone and they
headed for a hill in the distance.

Mike asked Toni to put Quasar through her paces. “Let’s see how she holds
up on this rough surface,” he suggested.

For a while Quasar made good progress, but Mike figured she wouldn’t be
able to navigate around the large rock straight ahead. To his surprise though, she
adjusted her course and moved easily around it.

“Nice going Toni. What else can she do?”
“Watch,” said Toni, smiling as she put Quasar on her side on the ground

and stepped back. Instantly, she bounced upright like a spring had coiled and
released. “Pretty neat, huh? Will your rover do tricks, Mike?” she asked.

“Well, right now, I’ll be happy to get it running,” he said, felling a little
intimidated by Toni’s technical skill. “Hey, Mrs. Baker, is it possible for us to get
hit by a meteor?” He’d asked, partly to change the subject and partly because
they were walking out on the surface and no one seemed terribly concerned
about falling objects.

“You mean a meteorite, Mike?” she corrected him.
“What’s the difference?” he asked.
Oh boy! thought Toni, now he’s done it!
“Well, a meteorite is a solid object falling through space and it becomes

a meteor when it enters the atmosphere of a planet and develops a long
streaked tail,” she explained. “Once a meteor hits, let’s say the Earth, the
debris left on the ground is a meteorite again. So there are never meteors on
the Moon because there’s no atmosphere, unless you count the tiny amount
of sodium vapor, which is practically immeasurable. Basically, we’re in an
almost pure vacuum here on the Moon, which makes it impossible for us to
see a meteorite streaking toward the ground or even hear one coming, for
that matter.”
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“How big are the meteorites that hit the Moon?” asked Mike, finding it very
unnerving that he couldn’t hear or see one heading his way.

“They can be smaller than what we can see with our eyes, which is most of
them, to as large as a small planet, in which case they’re known as asteroids, but
those are extremely rare now,” she added.

“Have you ever seen one hit?” he asked, finding this interesting.
“We’ve seen some meteorites Mike, but you’d have to be looking right

where one hits to see it,” she told him. Sensing his curiosity, she continued.
“We can do time lapse images, that means aiming a camera at one spot and
recording it over a long period of time. When a meteorite hits, there is a small
explosion of energy that produces a flash and the dust particles fly up in a cone
shape before quickly falling back to the surface. But you really shouldn’t worry
about being hit by one Mike,” she assured him. “You’d have a much greater
chance of being hit by lighting on Earth. On Earth, lighting can hit the
ground up to one hundred thousand times a minute, but people there don’t
worry about it.”

“So, I really don’t need to worry about getting hit or my suit ripping or
something like that?” Mike asked, thinking by now they probably thought he
was pretty stupid or very paranoid.

“No,” she said. “And if you were, it would be one of the invisible ones and
your suit can usually withstand those. Actually, the Earth gets hit more often
than the Moon, but by small meteorites, the ones that burn up as they fall
through the atmosphere.”

“Comets are interesting too,” Mr. Baker added. “Now they really can move!”
“They’re made of ice, right?” said Mike, trying to recall what he’d learned in

school. “And they come from the outer solar system.”
“That’s right” said Mr. Baker. “It’s ice and rock! And because they travel

through space in long elliptical orbits, they are really moving when they loop
past us.”

Toni couldn’t think of an easy way to get Mike out of the science lecture he
was about to get. Oh well, he would learn, just like everyone did, that her
parents went on much longer than almost anyone ever wanted, whenever they
were asked about the universe.

“As these comets, or rocky ice balls, get closer,” Mr. Baker continued, “we
might be able to see a white tail streaking behind. These tails can be up to
hundreds of millions of miles long or not visible to us at all. As it nears the sun,
the ice burns off, along with all the debris mixed in with it and that process
forms the tail of a comet. In fact, some scientists believe meteorites are what’s
left of some comets after the ice burns off.”

Mike just wanted to look around now but didn’t want to be rude and change
the subject, so Mr. Baker continued unchecked. “Saturn’s moons are actually ice
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balls,” he told him. “The further out in our solar, or sun system, the colder it is
because it’s further away from the sun’s heat. Jupiter, with its enormous
gravitational pull, usually brings the comets into the inner solar system where
we and the asteroids orbit the sun.”

“But you were going to tell me why they move faster than the asteroids,”
said Mike, figuring he needed to help wrap this up.

“Oh, that’s right! There’s just so much to tell,” John Baker said, realizing
he’d begun a lecture.

“Dad, just tell him about Halley’s Comet,” suggested Toni.
“Okay, that’s one we all know about because it swings by Earth every seventy-

six years. I promise to keep it short,” he added, smiling at Toni. “When Halley’s
Comet leaves the inner solar system, after it loops around Earth, it travels in a
long narrow orbit millions of km into the outer solar system before it loops back
our way again, taking a total of seventy-six years to complete the journey. By the
time it reaches us, it has built up amazing speed, and since you’ve probably
studied that E = 1/2 mv2, you know it has a lot of energy.” Mr. Baker stopped,
thinking he might be getting a little too technical. “Basically, that means that
the speed at which an object moves, is more important than its size when you’re
calculating the damage it can cause.”

“So a little comet would make a bigger crater than a big meteorite would,”
said Mike.

“That’s right,” said Mrs. Baker. “A lot bigger!”
“Well, the reason I asked,” said Mike, trying to remember what it was he

had wanted to say, “is that you can see so many places where the Moon has been
hit.”

“It’s natural to think about it when you first get here because you can see
the surface is so scarred up,” said Toni. “But remember what Mom told you
about the Earth getting hit more often than the Moon. You don’t see Earth’s
scarred surface because of its wind and water erosion, and its volcanic activity.
There is continuous land movement on Earth. All those things constantly renew
the surface. Vegetation and deep bodies of water also camouflage old craters.”
Good grief, Toni thought, I’m beginning to sound like my parents.

“Well, that’s good to know,” Mike told her. “I guess things always seem
worse when you don’t understand them.”

“That’s very true Mike,” agreed Mrs. Baker, pleased to see how insightful he
was.

The science lecture ended as Mr. and Mrs. Baker, taking Zack with them,
walked over to a small outcrop of rock. Mike thought how odd it was to watch a
family out for a walk on the Moon.

Mike and Toni continued on toward the hill. He wanted to climb it and
look around but they’d been walking for some time now and didn’t seem to be
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making much progress. “Hey, Toni, are we ever going to get to that hill?” Mike
finally asked.

“Well, Mike,” Toni said, smiling, “that ‘hill’ is actually a mountain about
40 km away and if you’re not careful, you’re going to step into that crater.”

Mike stopped short and looked down. He’d been so focused on the “hill,”
that he was about to step off the rim of a crater, and it looked like a pretty good
drop.

“Dad always does this with new arrivals,” Toni said, smiling at the look on
Mike’s face. “Your father pulled it on my dad and he’s never forgotten it. In fact,
it made such an impression, he makes sure everyone has the same lesson.” Toni
was trying real hard to keep a straight face and finish explaining. “The land
blends together and distance is hard to judge. Our eyes play tricks on us, so it is
very dangerous to go off without a map or some detailed knowledge of the area,”
she warned. “Instruments help us gauge distance, but no one goes out
unprepared.”

Mike was impressed as he gazed down into the small crater. He certainly
would have fallen into it without Toni’s warning. His dad made maps and globes
of the Moon but Mike hadn’t been very interested in them—before now. So,
this was his dad’s idea of an object lesson. Well, he had to admit, it worked!

“Hey Mike, still want to climb that hill over there?” joked Mr. Baker.
“No thanks Mr. Baker. I think I’d max out my allowable radiation exposure

getting there and back,” Mike laughed into his communicator.
“Well, let’s get going then,” said Mr. Baker. “We’ve been out long enough

and I’m ready to get back.”
Mike had started thinking about food and was ready to go too. The sandwich

he’d eaten at the observatory had worn off long ago and he was looking forward
to dinner.

Between trips back to the food line, Mike filled his parents in on his first full
day on the Moon. They were surprised to see how quickly he was showing an
interest in this new life. They hoped it wasn’t just a short-term reaction to all the
new and exciting differences. The days wouldn’t all be like today. And what
would happen when he started remembering all the things he didn’t have here
on the Moon?

The next few months were an adjustment for Mike, but soon the days began
to take on a normal pattern of school, workouts and rover building. School went
well and he was able to work his studies around those precious times George was
available to work with him on the rover.

George had asked Mike’s parents about their son’s rover plans and they’d
happily given their permission. The rover project would be something familiar
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and a good way to bridge the gap between his life on Earth and his life on the
Moon.

At first, Mike figured he’d get the rover up and running pretty quickly, but
George had different plans. He set up a schedule to show Mike what he needed
to do, before leaving him alone to work on it. After each step, George inspected
Mike’s work and approved it or had Mike do it over again. Mike quickly learned
to slow down. It saved a lot of time to do it right the first time and now he was
ready to go out for a test drive.

Toni visited George’s workshop as often as she could. Mostly to see Mike
but also to find out how his rover was coming along. She enjoyed listening to
Mike talk about his grandfather and working on cars. From time to time, he
would ask her to help him with something on the rover and she was happy to
help. From their talks, she was learning more about people and schools on Earth.
Toni had watched Mike’s VR program of Jason and his friends many times. She
liked checking out their clothes and seeing how they wore their hair. It was fun
to hear them joke with Mike about moving to the “dry old Moon.” Now,
whenever he told her about things they’d done together on Earth, it was almost
like they were her friends too.

Mike told her how he missed playing soccer and she understood because she
missed gymnastics. For so long, she had wished that just once, she could run
and tumble in the Moon’s low gravity and had even asked about building a
lunar base sports facility. She envisioned a huge inflated room where new sports
could be developed and played. Another student at Moonwake designed just
such a facility, as a school project. It would serve a dual purpose, as a training
facility for astronauts preparing to go to other worlds. But since it was low on
the list of things needed at the base, the exercise gym had to do.

Toni’s parents were always interested in her feelings and her ideas but she
felt uncomfortable confiding in them about some things, thinking they might
think she was silly or complaining.

Talking with Mike made her feel better. Toni had always believed her life
was totally different from other kids, but Mike told her, even though some
things were most definitely different on the Moon, parents and kids were the
same everywhere.

Mike had actually gotten closer to his dad since the move. He had never
really understood exactly what it was his dad did. But as they walked the lunar
surface together, Mike began to learn just how necessary it was for a geologist to
see the land and to walk it. Hands-on was the best way to understand the
mysteries formed over billions of years. Before going to the Moon, his father had
done science with photographs and some rocks brought back from the Moon.
Now Mike understood how hard it must have been for his dad to do his work
remotely from Earth and why, as soon as he could, he had started commuting
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here to collect data. By being here part of the time, it allowed him to actually
touch his work and still be with his family until they could all move together. It
hadn’t been easy for his dad to be gone and now Mike understood how hard he
had worked the last ten years to be home as much as he had. Mike was learning
a lot of geology but more importantly, he was getting to know his dad.

Allen Wren enjoyed all this time with Mike. He was proud of how well his
son was fitting into this strange living arrangement and made sure he told him.
Allen wanted Mike to learn as much as he could teach him. Now that he was
getting ready to go out in the rover, it was important he was prepared for anything.
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Chapter Six

Toni and Mike had spent the morning hanging out in the Wren’s atrium and
studying their ancient Earth history assignment. They were quizzing each other
but Mike was kidding around so much, Toni knew she’d have to go over it again
later. She didn’t care though; it felt good stretching out on this little hill, pushing
her toes into the warm sand. Seeing Mike sitting against the tree, reminded her
of Robinson Crusoe, marooned on a lost desert island.

“Mike!” called his mother, “There’s a call coming in on your console.”
“Come on, Toni. Maybe it’s Jason,” Mike said, hurrying to get the call. Sure

enough, as they ran into his room, Jason was leaving a message.
“Jason, what’s up?” asked Mike. “You weren’t going to call until Friday.”
“Mike! Mike! You’re not going to believe this! I’m on a transport heading

your way!”
“What!? Knock it off, Jason!” laughed Mike, turning to smile at Toni. But he

paused when he saw the crooked little smile she always got when something was
about to happen.

Jason was practically screaming now. “No! Mike, it’s true! I wanted to tell
you but they made me keep it a secret!”

“I can’t believe this!” yelled Mike. “You’re not kidding, are you? Is he kidding
me, Toni?”

“No. He’s on the transport,” she said laughing, happy they’d pulled it off.
“Oh, this is just too much! When will you be here? How did you get to

come?” Mike looked over at his parents, who were standing in the doorway,
grinning and enjoying his surprise.

“We’re going to be there in about two hours. I can’t wait to get off this
thing!”

“Two hours! Oh man!” shouted Mike. “This is too much! Why didn’t anyone
tell me?”

“I’ve got to go now,” said Jason, signing off.
“Well, imagine that!” said Mr. Wren, walking into his son’s room. “Jason

will be here for the unveiling of your rover!”
“How did you pull this off?” asked Mike.
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“Well, it wasn’t easy, but we wanted to do something extra special because
you were so good about the move,” said his mother.

Mike was speechless.
“We worked it so Jason could hitch a ride with that new telepresence robot.

The engineers want us to test it out as soon as possible and they launched a
special transport just to get it here,” explained his dad. “The president of the
company is a friend of mine and I asked him to do me a little favor. Once he said
yes, your mother took over and convinced Jason’s mother what a once-in-a-
lifetime experience this would be for him.”

“And that took some doing,” added his mother. “She finally agreed and
Jason worked very hard to get through the accelerated program and make the
launch.”

“How long can he stay?” asked Mike.
“Well, we’ve left that part open,” answered his dad. “It all depends on how

well the robot works and when we need to ship the telepresence system back for
modifications. The manufacturer is anxious to start production.”

“That could be a long time, huh?” Mike suggested.
“Well, I’d like to say yes, Mike, but I just don’t know,” answered his dad.

“For your sake, I hope so, but this is a priority job and I need to move it along.”
Mike stood up and hugged his mom. They’d wondered if bringing Jason to

the Moon was a good idea, but now they were happy they had. Even though
he’d tried not to show it, they had known how much Mike missed Jason.

Toni also knew and so she was glad he could come, but she wasn’t exactly
thrilled. She thought Mike would probably be spending all his time with Jason
now. So, she was happy when Mike asked her to come along and meet Jason’s
transport.

“Can you believe this Toni?” Mike asked. “He better get his Moon legs real
quick because he’s going on the first lunar run.”

“Yes, well that’s fine, Mike,” added his mother, “but your father is going to
check you out on that thing before you go anywhere!”

“Okay. Sure. I know,” said Mike. “But Toni and I had already planned to go
out on our own.”

Mike’s parents knew their son was responsible and that Toni knew a lot
about the Moon, as well as having a good head on her shoulders, but it was
going to be hard seeing them go off that first time. And now, with Jason coming,
they wondered if they’d really thought this out.

As they waited in the transport lounge, Mike listed all the great things they
would show Jason. It was funny—only five months earlier she’d been sitting
here waiting to meet Mike and now he was sitting here sounding like he belonged
on the Moon. As they announced the transport’s arrival, Toni began feeling
better about Jason’s visit.
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Jason was the only human passenger booked on the transport and Mike and
Toni where caught off-guard when he quickly appeared, taking shaky steps
towards them.

“Hey Mike!” Jason called out.
Mike stood up to help steady his friend. “Whoa! Mike, what’s happening?”

laughed Jason. “I’m glad to see you too but I’d rather have Toni give me a hug!”
Toni felt her face turning red.
“This just can’t be happening,” Mike laughed. “I can’t believe you’re here!”
“Well, are you going to introduce me to Toni, or what?” Jason asked

him. “Toni, you sure don’t look like what I expected a brain to look like!” he
joked.

“Hi Jason,” said Toni. “You don’t look as green as you probably feel,” she
slyly observed. He came on too strong, she thought, but maybe that was just his
way. He seemed friendly and looked just like he did in the VR program. He was
about as tall as Mike but more muscular and blonde.

“Witty, too—and in such a pretty package!” said Jason. “But she’s right
Mike, I’m not doing this gravity thing too well,” he admitted. “Where can I put
my stuff and lie down?”

“You’re staying with me,” said Mike. “You’ll get your bearings in no time.
To begin with, stop moving so much and hold your head still,” he directed.

“Okay, lead on, Moon Man and Moon Lady,” joked Jason. He was feeling
pretty rotten and all the excitement of seeing Mike and Toni didn’t help.

“Look on the bright side,” joked Mike. “Space sickness will prepare you for
my rover driving.”

“Yeah, right!” Jason managed. “Just get me to a place so I can lie down.”
And with that, they walked to the shuttle tram, taking a very sick Jason to

his new home on the Moon.

It took a good week for Jason to adjust enough to the Moon’s low gravity, to
start enjoying his “once-in-a-lifetime” experience. Some people had a harder
time adjusting than others. Mike and Toni let him go at a slower pace and he
began doing a little more each day. He’d been told it would take time to adapt,
but this certainly wasn’t what Jason had expected.

Jason was used to doing things when he wanted and he looked on this
adjustment period as an annoying waste of time. He’d pretty much charmed his
way through life and was always on the lookout for short cuts. Their differences
were part of why he and Mike were friends. Mike wasn’t as comfortable with
people as Jason was, while Jason didn’t have Mike’s discipline.

Jason’s arrival had coincided with a major, and potentially life-threatening,
solar eruption. Luckily, his transport was en route when it occurred, giving
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them time to reach the base before the heavy radiation got to the Moon. The
colony was locked down for three days, as they waited for the storm to pass.

An enormous bubble of hydrogen and helium had been thrown off the sun’s
surface and sent hurling through space. They had a four hour advance warning
of the eruption before the massive cloud of energetic particles swept across the
Moon on it’s way to Earth and beyond. The Earth’s magnetic field shielded its
inhabitants, limiting disruption to radio communications and satellites. The
same magnetic field also pulls some of those particles into the Earth’s polar
regions, where it mixes with the atmosphere and ionizing atoms, causing the
spectacular auroras better known as the northern lights.

The radiation storm was about as close to “weather” as the Moon got. Because
there was no air, there were no clouds or wind, no rain or snow. The Moon
didn’t have floods or droughts. It just stayed the same.

Earth was different. It really was alive because it had so many things to
change it. Besides external elements that changed the Earth’s face, there were
internal processes. Shifting continental plates caused earthquakes. Volcanoes
erupted ash and lava from under the crust. Land was ground down and re-born
over and over again. The Moon had stopped evolving from within, though its
crust was very slowly being ground-up by the impact of countless meteorites.
The Moon was cold and still. The volcanic fires of ancient times had flickered
out and the heavy bombardment by hordes of asteroids had slowed to a trickle.
Basically, the Moon had remained the same for millions of years. Unlike the
Earth that continued evolving, most change had stopped on the Moon. Now it
waited for scientists to read the geologic secrets etched across the landscape.

One secret had already been uncovered at the base. It wasn’t one of universe-
shaking importance, but it was causing a lot of excitement just the same. There
was going to be a wedding at Moonwake.

George Stephens and Elizabeth Jacobs made their announcement the last
day of the lock-down. Elizabeth was well liked by the residents of Moonwake.
Besides being the base’s medical doctor, she was also a friend and neighbor.
George was usually pretty quiet, so when he stood up in the cafeteria with
Elizabeth at his side, no one was prepared for their news.

“Elizabeth and I want to make an announcement,” George told them.
Everyone looked up, worried there was a problem. They looked so serious, everyone
expected the worst.

Seeing the concern on their faces, George quickly continued, “Now don’t let
your imaginations go wild. Everything is just fine, in fact, it’s better than fine
because Elizabeth and I are getting married.”

George and Elizabeth grinned and laughed at all the hollering and cheering
that followed. This was big news to everyone. The two had kept their romance a
secret until they were ready to announce the date. With everyone living and
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working so closely together, it was nearly impossible to keep a secret, so this was
a big surprise to their friends. They’d set their wedding date to coincide with
the upcoming solar eclipse. Those who’d been lucky enough to see a solar eclipse
from the Moon, told anyone who’d listen, how dramatic and spectacular this
wedding would be.

“Will you be getting the happy couple a nice basalt paperweight?” Jason
teased Toni. He’d been kidding her a lot, although to her it was beginning to
sound more like constant complaining about the Moon.

“Well, I guess we’ll just have to manage with the video shopper from Earth,”
Toni remarked. She was trying to get used to Jason but was beginning to wonder
why Mike liked him so much. “Don’t worry, you won’t have to put up without
shopping malls for too much longer—I hope,” she shot back.

“Oh Toni! That wasn’t a put-down. Don’t be so sensitive! It is different
here,” Jason told her. “You’ve just been here so long you don’t know what you’re
missing.”

“I guess it just depends on what you think is important,” she said, feeling
very defensive.

“All right, you two,” Mike interrupted. “I think we’re all getting a little
cabin fever here. Remember, Dad is checking me out on Tracker tomorrow.
Then, we’ll have some fun.”

“Tracker?” asked Jason. “Where did that come from?”
“My grandfather suggested Tracker,” said Mike. “And I like it!”
“I like it too, Mike!” said Toni. “Can we come along and watch?”
“Sure. But can you two get along without a referee?”
“Oh, Toni likes me. Don’t you Toni?” teased Jason. “Please like me!”
“Don’t you have a report to work on for school?” she reminded him, hoping

to steer him on to another subject.
“I wish I had never agreed to send those stupid reports back to school,” he

complained. “Okay, I’ll go back to the room and report on my cabin fever.”
“Is he always like that?” Toni asked Mike, once Jason had left.
“I know he’s being a jerk. I think he feels out of place. He’s a lot different

back home. Give him a chance, Toni,” Mike pleaded. “He’ll come around.”
“Well . . . whatever!” she told him, disgustedly. “Let’s go ask George and

Elizabeth about their wedding.”
“There’s such a big crowd,” Mike said. “Why don’t you talk to them later?”
Toni agreed. She wanted to know if they were planning a big wedding but

figured she’d find out soon enough. Her mother had talked about letting her get
some new things from Earth and maybe now she could get something special for
the wedding.
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They turned in their trays and went to get Jason, hoping he’d finished his
report. Tracker needed one final check before the shakedown run in the morning
and time was short.

Jason had already sent his assignment to Earth. He started reading some
messages and questions sent by his class but decided to do it later. Instead, he
went into the living room and sat down. How could Mike live here he wondered,
looking around the room. There wasn’t anything to do and you couldn’t go
anywhere—at least not without a lot of trouble. He knew he’d go nuts if he had
to stay. It wasn’t at all like he had imagined it would be. Mike had made it
sound so interesting and fun. “Hey! Why am I getting so worked up over this?
Mike’s going to think I’m a jerk!”
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Chapter Seven

Tracker looked a lot like dune buggies used by Apollo astronauts in the 1970’s.
With the advances in solar-recharged batteries and built-in computer guidance
systems, Mike’s rover had a wide roaming range. His dad had adapted a computer
program that allowed drivers to always know where they were on the lunar
surface. Mike had spent many hours learning as much he could about the
navigational program and the area surrounding Moonwake Base, so Allen felt
pretty confident about his son’s safety.

“Well, today’s the big day, Allen,” George announced proudly.
“He should do fine. My dad used to take him driving on Earth.”
“He thinks a lot of his grandfather,” George said. “And he’s real proud about

building this rover.”
“I’m real proud of him too, George. He’s a good kid.”
“Yes, he is,” agreed George. “He’ll do all right.”
“Julie and I really appreciate the time you’ve spent with him, George.”
“I was more than glad to help out. Besides, I enjoyed helping Mike. He

reminds me a lot of myself at that age.”
Mike wasn’t there to hear George and his father’s remarks. He was busy

trying to get Toni and Jason over to George’s workshop.
“Come on!” urged Mike, “Dad doesn’t have all day!”
“We’re ready,” said Jason. “Let’s go!”
George’s workstation was equipped with an airlock so he could move large

items inside for repairs. After this shakedown run, Tracker would be parked in
the garage with all the other vehicles.

With his friends walking beside his rover, Mike drove Tracker into the airlock.
George instructed them to pressurize their suits, then closed the door and
depressurized the airlock. Soon the outside door opened and Mike drove outside.

“Finally!” said Mike.
“Let’s see what Tracker can do,” said Allen, sitting stiffly next to his son.
Mike drove forward and then looked back at his friends, who were waving

goodbye from the garage bay door. Tracker felt good as he drove her out onto a
patch of paved ground. He turned, stopped and started again, eager to check it
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all out. He was just getting comfortable maneuvering the rover, when his dad
told him to switch and sit in the passenger seat. Allen took the controls and
drove out onto an ungraded surface. He wanted to know how Mike’s rover would
hold up to a rough ride.

“Hold on Mike,” Allen said, skillfully steering Tracker cross-country. Mike
hung on for dear life as the rover bounced its way up the rough slope. Now he
knew why George had insisted on a beefed up frame and suspension.

The ride was jarring. When they were about 5 km out, Allen swung Tracker
around and stopped. “It’s your turn Mike. Take us back in,” he instructed.

Mike looked around for the base. It wasn’t in sight. He looked all around
the horizon—still no base.

“Check your instruments Mike,” his dad reminded him. “Remember,
even though we’re only 5 km from the base, objects here move out of view
sooner than you’re used to on Earth. Check the computer readout for our
location and head in the direction it tells you,” he instructed. “Because the
Moon is smaller, everything drops from sight sooner. The entire surface area
of the Moon covers an area about the size of the African continent. That size
difference makes it difficult for someone, used to living on a larger planet
and familiar with a more gradually sloping horizon, to estimate distance on
the Moon.”

Looking at the screen, Mike took off in the general direction of the base. The
rover moved well over the small rocks and dips of the craters. By navigating with
the computer he stayed on course for the base. When they were about 2 km
from the base, the gray lunar surface flattened out. Now Mike’s confidence rose
and he opened it up.

They were making good time. Too good. Suddenly Tracker swerved violently
to the right and started to spin. Mike struggled to straighten it out but they
continued unchecked, careening wildly across the surface.

“Hold it Mike!” his father shouted. “Slow her down. Easy!”
“I’m trying to—she won’t . . .” Mike’s words were lost as they violently

pitched over a ridge and sped down an embankment.
“Jump!” yelled Allen but before they could unhook their harnesses, Tracker

swerved and slammed into a low outcrop of rocks. Mike cried out in pain as they
lurched forward and the harness straps dug into his shoulders.

“Are you hurt?”
“I don’t think so,” Mike said. “How about you?”
“I’m okay Mike. Help me check the damage.”
“I don’t know what happened,” said Mike, as he gingerly unhooked his

harness. “I just lost it!”
“You hit a soft area on that crater ejecta blanket, Mike.” Allen walked around

the rover to assess the damage. “We better push it back from the edge. This side
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looks all right. It’s scrapped up, but it still looks sound. Get on that side and
push,” he instructed.

Mike was glad his dad was being so calm because his heart was pounding so
hard, he could barely breathe.

“Come on Mike, push! We need to get out of here. If we can’t, we need to
know it now!”

Mike stepped across the rocks and pushed when his dad told him, but
Tracker wouldn’t budge.

“Try again,” urged Allen, shifting his weight more to Mike’s side. This time
it gave and together they pushed her back up the slope. Once they reached a
level spot, they braced their weight and the rover stopped.

“I’m sorry, Dad,” Mike said, breaking the long silence. “I was going too
fast.”

“That’s right,” said Allen. “That, and that soft patch, put us into a spin.
You must remember, the Moon’s surface is different than what you’re used to and
you have to know where you are when you drive flat-out like that, which, as
you’ve just seen, is a lousy idea.”

“Tracker held together,” said Mike, trying to brighten the moment.
“Lucky for us she did,” said his dad. “But you’re the one we want home in

one piece Mike. I’m not worried about this rover. Do you understand me?”
“Yes sir.” He knew his dad was upset but oddly enough, considering what

had just happened, it sounded like he was getting permission to drive the rover,
just as long as he used better judgment. At least he hoped that was what his dad
meant.

They climbed in and Mike continued on to the base, slower this time and
not before determining their location. On the way in, Allen pointed out places
where the lunar surface could be tricky and dangerous. Mike listened and
drove where his dad told him. As he did, he began to feel the differences
between the surfaces and the best speeds for getting through soft patches or
hard packed dirt and loose rock. By the time they got back to the transport
bay, Allen had pretty much cooled off and Mike was taking his driving a lot
more seriously.

His mother was waiting in the transport lounge. “How was it?” she asked.
“Great!” said her husband. “Mike and Tracker gave us quite a ride.” Mike

was grateful his dad left it at that.
“I’m glad to hear that,” said his mother, relieved this first test was over.

“Toni and Jason came by my classroom earlier. They got tired of waiting for you
Mike. They said to tell you they were going to the gym.”

His mother firmly gripped his shoulders and looked him straight in the eye.
“Now, Michael, I’m glad Tracker’s finished but please be very careful and never
ever go out alone or without telling someone where you’re going.”
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“I won’t, Mom,” promised Mike, feeling her hands on his bruised shoulders.
He’d already been thinking about what could have happened if he had gone
into that spin by himself. Today he’d seen how easy it was to get lost on the
Moon and was developing a healthy appreciation for his dad and his computerized
maps.

After his parents left, Mike cleaned up Tracker. He checked over the damage
and changed out the battery, turning in the used one for a re-charge. The last
thing he did was stow his pressure suit in his locker. Tracker was his responsibility
and he was determined to do a good job. By the time he got to the gym, Toni
and Jason were just walking out the door.

“Mike! How was it?” Toni wanted to know.
“Sorry we didn’t wait,” added Jason. “But you were taking so long.”
“That’s okay,” Mike told them. “Dad was putting me and Tracker through

our paces and it was a blast! How would you like to go out tomorrow?”
“Are you kidding? What time?” Toni shouted.
“Meet me in the transport bay tomorrow at nine,” he told them.

The next month was a blur of activity. The rover trips gave Jason some
freedom and his mood improved. He and Mike went out on some short trips
and Toni joined them about half of the time.

They all went to Shackleton Crater their first trip together. Jason’s teacher
had asked if he would record the water-mining operations down in that crater.

Before they’d headed out to the crater, Mike made certain the heating units’
floodlights would be illuminated so they could record the water recovery
operation. It was an interesting arrangement the scientists had devised to get the
water out of the frozen dirt. The water molecules had been building up for over
3 billion years, deposited there by comets and trapped by extremely cold
temperatures in the permanently dark craters. It would have been too much
work to haul huge amounts of frozen dirt out of the craters, so engineers, remotely
controlling operations from the base, melted the ice right where it was. Solar
units on the crater rim powered the units down in the dark crater bottom. The
temperature of the icy soil was raised from -230° C to about 0° C where it would
melt and condense on a special lining inside the hoods of the heating units.
Then the water was collected and pulled through a network of pipes to collection
tanks near the base. After the water in one section was removed, the units were
rolled a few meters to another spot and the process would continue.

Mike and Jason were already waiting when Toni got to the transport garage.
“Mike, my parents are about to have heart attacks over me going out in this
thing. They’ve been lecturing me all morning,” she complained. “I can’t stand it
when they treat me like a baby!”
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“We got the same treatment,” said Jason. “But we’re all here, so let’s go!”
Before one of their parents changed their mind and came out to stop them,

they quickly crossed the transport bay and climbed into the rover. Mike decided
Toni should ride up front with him because she’d been there from the start.

“Check your harnesses,” instructed Mike. “Now double check your pressure.”
It was different knowing he was in charge. He wanted everything to go smoothly
and hoped the butterflies in his stomach would stop. He thought about the
possibility of Tracker breaking down and his dad having to rescue him. How
horrible!

As soon as the doors opened, Mike stopped worrying. Jason saw Earth
suspended out on the horizon and yelled, “Look! Mike! I can see North America,
no wait, that’s not right! Hey, are we upside down Toni?” Mike and Toni laughed
at his confusion and felt wonderfully free as they headed out toward Shackleton
Crater.

Tracker had climbed over 200 meters up the slope of the rim by the time
they reached the crater’s edge. As the rover cleared the crest, they could see
down into the inky black hole. Only tiny spots of lights from the heating units
operating down on the floor of the crater, were visible.

“Let’s not drive down there, Mike,” warned Toni. “We can’t see where we’re
going. It’s totally black!”

It was a strange sight. Toni turned and looked back at Moonwake Base
bathed in sunlight and then back into the blackness. Even though the entire
rim of Shackleton was sunlit, the thought that natural light had never shone
inside this crater frightened her.

“Come on, Mike,” urged Jason. “I need to get closer to do my assignment.
Besides, Tracker has lights. Certainly we can see enough to drive closer. I can’t
believe your parents never brought you out here Toni.”

“We’ll be fine Toni,” Mike assured her. “We’ll be on the service road and I’ll
take it real slow.”

Toni gripped her seat as the rover started down into the crater. Mike drove
slowly, carefully navigating Tracker along the graded stretch. Her headlights cut
a narrow beam, illuminating the way just in front of them. Soon, Toni relaxed a
little and fixed her eyes on the small dots of light. The heat units were closer
than they looked and she felt better when Mike brought Tracker to a stop.

“Look at that!” shouted Jason, pointing up to the thin, illuminated outline
of the crater rim above them. “I hope this shows up on the video.”

Toni and Mike looked up in amazement at the giant ring. There, high above
them, the rim of Shackleton glowed like a white halo suspended in the blackness.
Toni felt like a bug looking up at the lid of a jar. She looked away and stepped
down off the rover. She felt stiff and walked around to stretch.
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Jason panned the camera around, hoping there was enough light for his
report. Toni and Mike mugged for the camera, then Toni took over and recorded
Jason and Mike walking around the floor of the crater explaining the water
processing system for their friends back on Earth.

The heat units were motionless and not very interesting. It was too dark to
see much else, so they put the VR equipment away and got back into Tracker for
the drive out. As they emerged into the dazzling sunlight on top, they quickly
darkened their visors. Because she was so used to permanent sunlight at
Moonwake, Toni reasoned she’d overreacted to the pitch-dark blackness of the
crater. She knew Jason wouldn’t miss a chance to tease her about being scared.
But surprisingly, he didn’t. Perhaps, he hadn’t been totally comfortable with it
either.

Jason and Toni watched the VR program on Tracker’s monitor while Mike
drove back to the base. They were surprised by how clear it was and couldn’t
stop laughing as they watched themselves clown for the camera. “They’ll love
this!” boasted Jason. “Good thing we couldn’t feel how cold it was in there, huh
Toni?” he said, happy to be heading back to the base.
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Chapter Eight

Toni woke up early the day of the wedding. She wanted the time to fly by but she
knew that it wouldn’t. The ceremony was scheduled for seven that night. The cafeteria
was decorated with the white roses and lavender hyacinth that had arrived yesterday.
Toni’s dress had arrived too, as well as a shipping container loaded with delicious
homemade foods, prepared and sent by Elizabeth’s family for the reception dinner.

With Toni’s help, the younger children at Moonwake tied white and lavender
bows on the tables and chairs. Workmen from George’s crews had fashioned an
arch out of discarded parts. It stood at the front of the room, beautifully entwined
with flowers and vines. The table behind was draped with a long white cloth, on
which Elizabeth had arranged mementoes and pictures of family and friends
who couldn’t be there for their wedding.

Toni had ordered a short, blue velvet dress with a square neckline and short
sleeves. She was excited her mother had ordered high heels to go with it. The
night before she’d practiced walking in them. She wanted them broken-in and
her walk down just right.

Everything was set up and ready to go. They were broadcasting the wedding
on monitors so no one would miss the wedding. At the reception, Elizabeth and
George would cut their wedding cake and dance “under” the solar eclipse. Toni
couldn’t imagine a more perfect wedding!

Today was a holiday at Moonwake, so Toni’s time was free. She had spent a
good part of the week taking care of Zack, but not today.

“I’m going to check with Mike and Jason and see if they have any plans,”
Toni told her mother.

“That’s fine, just let us know where you’ll be. I know I don’t have to remind
you about tonight!”

“Don’t worry, I’ll be back in plenty of time,” said Toni, as she put a call
through to Mike.

“Come on down, Toni,” Mike told her. “I’m getting bored beating Jason at
chess. We might take Tracker out. Go ahead and bring your stuff, just in case.”

“Mom, I’m going to Mike’s, said Toni grabbing her backpack. “We might
go out in Tracker,” she yelled, on her way out the door.
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“Be sure someone knows where you’re going,” Lynn called after her.
As she was making her way over to Mike’s, she heard someone call her name.
“Hi, Dr. Elizabeth,” Toni said. “Why aren’t you getting ready for the

wedding?”
“I can’t think of anything else to do!” Elizabeth said, beaming with excitement.

“Everyone’s been so nice and helpful. Everything’s ready. It’s just wonderful!”
she exclaimed. “I was just in the cafeteria and found out that you organized the
children and made those gorgeous bows. Thank you so much Toni,” she gushed,
giving her a hug. “The room looks just beautiful!”

“I’m so glad you like it,” Toni said, smiling. It was fun seeing the doctor so
happy. “I’ll always remember this day Dr. Elizabeth.”

“That’s so sweet of you, Toni. Why don’t you come over at six and help me
finish getting ready?”

“I’d love to!” said Toni, feeling quite special. She hugged Elizabeth back and
promised to be ready and at her quarters no later than six. Other people began
gathering when they saw the bride-to-be, so Toni hurried on to meet Mike and
Jason.

They were still playing chess when Toni arrived. “Who’s going to win?” she
asked, already knowing the answer.

“Who do you think?” Jason laughed.
“Mike,” she answered.
“Checkmate!” shouted Mike, finishing off his opponent.
“Just once before I go home Mike, I’m going to win. Just once !” declared Jason.
“Give it up Jason,” Mike gloated. “Just admit it. I’m the better man!”
“That will be the day!” snarled Jason.
“Enough!” pleaded Toni. “What are we doing today?”
“Did you bring your stuff?” asked Mike.
“I’m all set,” she answered.
“Let’s go then,” he said, getting up from the couch. “When I told Dad we

might be going out, he suggested we come meet him. He left earlier to do close
up field observations on that telepresence robot and he said we could help.”

“I have to be back by four o’clock Mike,” said Toni. “Dr. Elizabeth is expecting
me at six to help her dress for the wedding.”

“No problem,” said Mike. “It’s only half-an-hour away. I’ll get you back in
plenty of time.”

Toni sat in the rover, half-listening to Mike and Jason joking around as they
drove across the lunar surface. Her mind had wandered to the wedding and soon
she was imagining Elizabeth in her long white dress and veil. She envisioned the
doctor as a beautiful bride but was having difficulty picturing George all dressed
up as a groom.

“Wake up Toni!” Jason was shouting, jabbing her in the ribs.
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“Stop it!” she shouted back. “What’s your problem?”
“Toni, can you tell where we are?” asked Mike.
“How should I know?” she answered. “Check the computer.”
“I have and it doesn’t make sense,” said Mike. “Plus the communicator is

out. I guess there’s another temporary outage at the base.”
Toni looked around at the rolling gray hills, unable to recognize a point of

reference. “How long have we been out?” she asked.
“About an hour,” said Jason.
“I’m going to circle around that hill and head back,” said Mike. “I’ve just

come too far.”
They better not make me late, thought Toni, as Mike drove up and around

the hill. Suddenly, Tracker lurched sharply to the right, knocking Toni’s backpack
off the rover. “Hold up!” she shouted to Mike.

Mike stopped Tracker on the rocky incline. It was dark behind the hill and
Toni couldn’t see as she reached out in the direction her pack had fallen. “Turn
the spotlight over here,” she told Jason as she unhooked her seat harness. As she
leaned out for her pack, Tracker’s wheel slipped again.

“Help!!” cried Toni, slipping from her seat. She grabbed for the rover but
missed.

“Toni!” Mike and Jason cried out in unison, watching in horror as she
disappeared from sight.

“Watch it!” Mike cautioned as they scrambled down off the rover.
“Toni! Can you hear me? Toni! Jason where did she go?” he yelled.
“She went down that hole!” shouted Jason, pointing to the base of a large

rock. “She must have slid on all those pebbles,” he said, shining the light on the
spot. “Watch out or we’re going in too!”

Mike focused his eyes on the spot where Toni had disappeared. “I can get
closer and see down in there Jason. Grab the cable on Tracker. I’ll hook it to my
suit and you feed out the line.”

As soon as Mike snapped the cable hook onto his belt, Jason started to reel
out the line. Mike tried to control his footing but couldn’t keep his balance and
slipped. Down he went and the cable broke free. Without tension on the line to
hold him back, Mike shot straight for the same hole that had swallowed up
Toni.

Mike couldn’t stop his fall. When his helmet hit something hard, the light
went out and he jerked to a halt in mid-air. As he swung, suspended in the
blackness, Mike reached out wildly, trying to touch something—anything.

Hanging from the cable, he called out to Toni. “Where are you Toni?”
“I’m over here Mike. But I can’t move.”
“It’s okay Toni we’re going to get you out. Don’t worry. I’m hooked to the

rover and Jason will pull us up. Turn on your light,” he told her.
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“I can’t. It’s broken,” she said, her voice trembling.
“My light’s out too,” said Mike. “Jason! We’re down here!”
They waited then Mike called again. Still nothing.
“I don’t think he can’t hear us Mike. The ground is blocking our

transmission.”
“I don’t believe this Toni,” said Mike. “Jason’s going to freak!”
He’d called that one right. Back on the surface, Jason had panicked. When

Mike slipped, taking the line in behind him, Jason pushed back the release bar
to stop the cable. When he did, the line jammed and Mike’s weight had flipped
Tracker onto its side.

Jason couldn’t believe he was alone on the surface. “Toni! Mike!” he kept
calling. “Are you all right? Answer me!!” Finally he stopped to evaluate the situation
and that’s when he saw a faint light coming from the hole. After making sure the
rover wouldn’t budge, he crouched down, grabbed the cable and inched his way
toward the hole. As soon as he got closer, he saw a small opening directly under
a rock shelf.

Small stones kept rolling into the opening as he moved. Finally, wedging his
boots against the rock face, he leaned over and looked down the hole. His helmet
light illuminated the interior and he could see Toni about 20 meters below
holding Quasar. “Can you hear me Toni?” asked Jason.

“Yes, Jason,” she answered slowly. “It’s a good thing I fell near my pack. The
light on Quasar’s collar is all we have.”

“Be careful Jason. Don’t slip!” ordered Mike. “Watch it! You’re knocking
stones down on me.”

“Where are you Mike?” Jason asked.
“I’m hanging straight down from the cable,” answered Mike. “Go back to

the rover and feed out some more line so I can reach the ground. I need to rig
something up so we can get Toni out. She’s hurt.”

“I’ll try Mike, but the cable jammed and your weight pulled Tracker over. I
don’t know if I can fix it.”

“You have to do something Jason!!” Mike snapped. “We need help!”
“Okay, Mike. Just give me a few minutes.”
“Wait, Jason!” called Toni. “You can’t hear our transmission near the rover

because we’re under ground.”
“Perfect!” he shouted. “Communications are out on the rover and now you

can’t hear me down there! I don’t want this problem,” he muttered, pulling
himself back up to the rover. Exhausted from fear, as much as the physical effort
of getting back to Tracker, Jason collapsed on the ground. It’s hopeless, he thought.

Tracker was wedged tightly in the rocks. To get the rover upright, he’d have
to tell Mike to unhook the cable. But if he unhooked the cable, Jason wasn’t sure
he could still get the line loose and drop it down to them. As he thought of their
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options, Jason decided it would be best if he tried to pull Mike up and then
they could work on the problem together. With that plan in mind, Jason inched
his way back toward the hole. “Mike?” he called. “I’m going to pull you up by
hand.”

“It won’t work Jason,” Mike answered quietly. “Toni and I figure it was the
speed and angle of our falls that forced us through that small opening. “We just
won’t fit coming back out.”

“Well, the line’s still jammed Mike and I can’t drop you down,” he reminded
him. “Can you unhook the cable at your end?”

“I’ll try,” answered Mike. By pulling himself up to get some slack with one
hand, he was able to reach for the latch with the other. The hook slipped out of
his belt loop and he dropped the last meter to the ground. “I’m down Jason,” he
said. “I’m going to check on Toni.”

Jason watched as Mike moved into view. “Up here Mike!” he called. Mike
looked up at the light coming from Jason’s helmet and waved. Seeing his friend
moving around made Jason feel better.

“What hurts?” Mike asked, as he got to Toni.
“It’s my shoulder Mike. It hurts so bad.”
“Give me the light,” he said, taking Quasar. He looked at Toni’s face and

could see she was in a lot of pain. Her arm could have popped out of the socket,
he thought. He began telling her about the time he’d dislocated his shoulder
playing soccer and how the doctor had pulled it back into place. Trying to get
her mind off the pain by talking about the first thing that came to his mind, had
given Toni an idea.

“I can’t stand this pain Mike,” she said. “You’re going to have to pull it back
into place.”

“Wait a minute. I don’t know Toni,” he said. “What if it’s broken?”
“Mike,” she said very slowly and clearly. “You have to try something or

there’s no chance I’m getting out of here.”
Jason sat above listening to the drama unfolding below. He watched as Mike

took Toni’s arm and pulled. She cried out, then fell silent.
“Talk to me Toni!”
“Oh, Mike. Thank you. Thank you,” she said slumping forward. “It still

aches but that terrible pain is gone.
“Boy, are you brave Toni. Just sit there and rest,” said Mike, taking a deep

breath and looking at his watch. They’d been out for two hours.
“She’s okay Jason,” called Mike. “Go get some help.”
Jason pulled himself back up to the rover. Things would be all right now, he

thought. He leaned against the rover and pushed but it didn’t budge. He tried
again. What could be holding it down? Annoyed, he climbed over the rocks and
around to the other side. That’s when he saw the problem. All the weight he and
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Mike had put on the cable had jammed the axle into a rock crevice. Try as he
might, Jason could not move it, so he began moving rocks. Jason knew it would
be a thousand times better to get Tracker working than to try to walk back, but
the work started wearing him down and his arms ached. More and more he
stopped to rest.

He had done all he could but still he couldn’t budge tracker from the rock
crevice and his energy was spent. Jason could no longer fool himself. The only
way any of them would make it out was if he walked back and got help. He
looked at the time. He thought about Mr. Wren and hoped he was wondering
where they were.

Once he made the decision to go for help, a new determination came over
Jason. He grabbed the extra oxygen cartridges and the emergency hand light,
but missed the binoculars under the seat. Tucking the cartridges and light in his
suit, he grabbed the cable and lowered himself back to the opening. “Mike,
Tracker’s out of commission. I’m going to walk back to the base. Here’s a light
and some extra oxygen cartridges,” he said, dropping them down to Mike. “You
probably won’t need them. But take them just in case your extra ones were
damaged in the fall.”

“Thanks Jason. Follow the tracks from the rover as far as you can. The solar
eclipse will start in a few hours and it will get dark, so hurry. Dad might already
be looking for us. Good luck!”

“Thanks Mike, I’ll need it!” Jason said with a laugh, trying to shake off the
fear creeping over him. Then he turned and walked around the hill looking for
the tire tracks that would lead him back to the base.

Mike and Toni began to survey their surroundings. Mike wasn’t positive
but this looked like it might be a lava tube. Volcanism on the Moon had
stopped three billion years earlier, so normally these tubes would be stable.
Lava tubes formed as the outside of a hot flowing stream of lava started to cool,
creating a solid crust that encased the hot lava flowing through it. Only a
tunnel remained once the source of the lava stopped and it all flowed out of
the tube. The small opening on the surface was a skylight, probably broken
open by a large boulder, possibly ejected out of a nearby crater during a meteorite
impact. Maybe they could move through the tube and find another outlet, he
thought.

Toni didn’t want them to separate. She didn’t think it was a good idea to
leave this spot. “How will our rescuers know where we are?” she asked Mike.

“Okay, Toni. I’ll just go a little way down the tunnel and see if it goes
anywhere,” agreed Mike.

“Don’t go far!” insisted Toni.
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Mike moved slowly into the tunnel. It was a long cave, about thirty meters
in diameter with smooth rock walls. He knew this would be interesting if they
weren’t in such a mess. It looked like the tunnel would just keep going, when
Mike saw a rock slide blocking it. Toni yelled that he’d gone too far.

“Hold on Toni, this could be something,” he called out, as he moved forward,
shining his light around. There above him was an opening and he started to
climb the loose rock. “Toni, there’s another opening up here!”

“Be careful!” she warned.
Mike pulled himself through the hole and shined the light around. Bingo!

Another tunnel. He dropped down and hurried back to Toni.
“Our tunnel is blocked but there’s another tunnel above it,” he told her.

“My dad told me sometimes these lava tubes are stacked on top of each other.
That one could go to the surface!”

“What if we get lost and can’t find our way back here?” she asked, not at all
convinced they should leave this spot.

“We need to try something, Toni. Jason might not find the base,” argued
Mike.

“I want to be able to get back here, if there isn’t a way out,” she insisted.
“We have to be here when they come for us!”

“Okay. Fine. Once we get to the second tube, we’ll leave Quasar. She’ll be a
beacon guiding us back to this tunnel,” he said. “Then all we’ll have to do is
drop down and we’ll be back by our skylight.”

Reluctantly she agreed and they headed down the tube to the slide area.
Mike helped her up the loose rock and pushed her through the opening. Then
he handed Quasar up to her, along with the extra light before pulling himself
through. Toni set Quasar down and told her to stay. Then, with Mike carrying
their extra oxygen in Toni’s backpack, they started down the second tunnel. Toni
kept looking back, checking for Quasar’s light as they moved further into the
lava tube.

Jason was able to backtrack by following Tracker’s tracks in the powdery
lunar soil. He was terrified each time the tracks disappeared but gained confidence
as he learned how to spot them again. After awhile, he felt strangely peaceful.
The landscape around him was very powerful and he drew strength from the
sheer expanse of it.

This is different, he thought. Jason Woods to the rescue! He laughed and the
sound of his voice startled him. “I wonder what will happen if I don’t find the
base?” The thought seemed less scary when he said the words out loud.

He realized he probably was walking where no one had set foot before. At
first that was a powerful thought but it was quickly replaced by loneliness. He
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found comfort looking up at Earth. It hung just above the horizon, off to his
left, like a friend walking beside him and keeping him safe. He wished he were
home on Earth and not here on the Moon.

Jason looked at his watch. This is taking too long, he thought. It was getting
harder to push the fear aside and when he changed out the one remaining oxygen
cartridge from his belt, the reality of his situation was clear. Jason quickened his
pace and his eyes searched the horizon for signs of life. He began to doubt these
were rover tracks. Why had he not thought to bring the binoculars? He felt so
helpless. He must be stupid, he told himself. Coming here sure was stupid.

He started listening to the sound of his breathing. It kept getting louder—
it was the only sound there was. He realized he was counting his breaths and his
heart raced as he fought the panic that wouldn’t go away.

But then, for a split second, Jason thought he saw something and his heart
jumped. He froze, staring in the direction of the movement. There it was again
but it looked like it was moving away! Jumping up and down, he frantically
waved his arms. He tried to run but fell. “Please, please see me!” he cried out as he
struggled to stand up.

Allen Wren was beginning to worry about Mike. Maybe he’d decided not to
come. He’d tried to reach him but communications were out in the van. It was
five-thirty and he needed to get back to the base. If he left now, he’d have about
an hour to get ready for the wedding. The robotic telepresence unit was checked
out and packed up. His work with this unit was done and ready to ship back to
Earth for adjustments. It had handled well remotely from the base, but today in
the field, he realized the robot’s arms needed more range of motion.

Allen was just starting back to Moonwake, when he thought he saw something
move in the distance. Using his binoculars, he saw someone waving their arms
about 2 km off to his right. This didn’t look right and he quickly turned and
headed that way. As he closed in, Allen thought it was Mike but when he opened
the door, it was Jason who fell up the steps. Allen pulled him inside and pressurized
the cabin.

“What happened?” he demanded, leaning over Jason.
“Mike and Toni fell down a hole!” Jason gasped, as he took off his helmet.

“I’ve been trying to get back for help! Thank God you found me, my oxygen
wouldn’t have lasted much longer.”

“When did this happen?” asked Allen, fighting his fear so he could think
clearly.

“Hours ago,” said Jason. “I tried to get them out but the line jammed and
Tracker rolled over.” His words tumbled out and Allen listened, trying to make
some sense of it all. “Mike sent me to get help. He’s okay but Toni hurt her
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shoulder. I think Mike fixed it. I wanted to pull them out but Mike said they
wouldn’t fit!” Jason stopped, catching his breath. “I didn’t think I’d ever find the
base Mr. Wren. The rover tracks disappeared on the rocks and then I wasn’t sure
I was following the right ones.”

“How much oxygen do they have?” asked Allen.
“I left them all the extra cartridges from the rover, Mr. Wren,” said Jason. “I

think they’ll have enough.”
“That was good thinking Jason, now sit down behind me and rest. We need

to get help from the base. Tell me every detail you can think of, it might help.”
It was almost six o’clock when they got back to the base. On the way in,

Jason had explained more clearly what happened, leading Allen to suspect they’d
fallen through the skylight of a lava tube. As long as their oxygen held out, Mike
and Toni would be safe.

Allen strode to the general alarm and punched it. Taking the intercom, he
asked all emergency personnel to meet him in the transport bay. “Toni Baker
and Mike Wren are trapped in a cave out on the surface,” he announced. His
words cut like a knife through the heart of the lunar community. “Jason Woods
walked back to get help,” he continued. “They’ve been out there for eight hours.”
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Chapter Nine

When Julie Wren rushed in with Toni’s parents, the transport bay was filling up
with rescuers

“We’ve been trying to reach Toni for over an hour,” Lynn said. “We felt
something was terribly wrong.”

“How bad is it?” Julie asked her husband.
“It will be fine Julie,” Allen said, trying to disguise his own fear by holding

her tight. “Jason’s pretty sure he can find the place. I think they’re in a lava tube
and that’s a good thing Julie. It will protect them from radiation. Stay here with
Lynn and Zack.” He hugged her again and then turned to John. “Let’s go.”

The doors closed and the transport bay decompressed. Allen and John took
the lead. Seven vehicles moved out and pulled in behind them.

Fighting panic, Julie managed to remain calm as she went with Lynn and
Zack back to their apartment. Dr. Jacobs and George Stephens were with her
husband and she knew the emergency team was well trained for these rescues.
They would do everything humanly possible to bring their children back alive.

Communication was still out all over the base and they were working the
problem but at close range, the rover radios were all they would need.

When they reached the spot where he’d found Jason, Allen stopped. “Okay
Jason, now look around and get your bearings,” he said.

The lunar landscape was starting to lose light as the solar eclipse began.
Jason looked out and pointed to a hill in the distance. They started driving
slowly ahead and Allen asked all the drivers to keep their transmitters free.

“They’re behind a hill, so keep your eyes open,” Allen instructed. “Their
rover’s disabled but its lights could still be on.”

“Fan out, forming a line as much as possible,” said John. “We’ll cover more
ground that way.”

As the sun moved further behind the Earth, the line of rovers crawled across
the rolling surface. The sun’s rays bent like a prism in the Earth’s atmosphere,
producing a spectacular rainbow-like crescent of color. Jason watched it grow
darker as the eclipse began. The colors were more visible now against the black
sky. Merging from a brilliant violet to a blue-green and finally to a deep vibrant
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red, the colors painted the drab gray surface around them with eerie, pale
reflections—just as Toni had described it to him and Mike. Jason prayed they
would get out in time to see it.

As they continued on toward the hill, the rover instruments indicated a
slow, steady decent. Allen visually surveyed the area around them. The topography
told him they had entered a wide, gently sloping crater. Even in the fading
light, there was some indication a lava tube could have been uncovered by a
meteorite digging out the regolith covering it.

George was the first to spot a light from the surface. “Over there John,” he
said, pointing out the window. “Look Allen, are those rover lights?”

As they rounded the hill, Jason saw Tracker’s lights. “There! They’re over
there!” he shouted.

Mike and Toni had returned to their skylight. They’d followed the second
tube until Quasar’s light got so dim Toni insisted they go back. They’d changed
their oxygen cartridges twice since Jason left. Mike was getting very worried and
started talking to Toni about the wedding to keep her from thinking about their
predicament. She knew what he was doing, but that was all right, because it
made her feel better.

“Do you think Jason found his way back?” Toni finally asked.
“They would have expected us long before now Toni,” Mike told her.
“I was supposed to be at Dr. Elizabeth’s place at six,” she said. “They’ll

know something’s wrong.”
It was seven-thirty and Mike figured the solar eclipse was beginning. He

asked Toni to describe it again. She told him about the colors radiating against
the dark sky and how the Earth’s atmosphere looked like a halo as it passed in
front of the sun. Mike closed his eyes as she spoke and imagined how beautiful
it was.

“Mike! Are you there?”
“Dad!” yelled Mike, jumping up. “We’re down here!”
“Is Toni all right?”
“She’s fine,” said Mike. “We’re both fine!”
“Hi, Mr. Wren!” Toni said, letting him know she was there.
“Hi Toni. Jason found me and we’ve come to help,” he assured her.
“Oh, Dad! We’re so glad you’re here!!” Mike said, with relief.
“Well, we’re not out of the woods yet Mike, so sit tight while we work this

out,” said his father, moving back from the opening to let John talk with Toni.
Allen looked at the others waiting in their vehicles near the rover and gave

them a thumbs up. Their vehicles lighted the surrounding area making it possible
for him to see just how bad a situation this was.
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He saw where Mike had driven Tracker onto the rocky field when he’d tried
to circle back around the shadowed side of the hill. It would have been impossible
for him to see this huge field of rough rock wrapping around and sloping off the
far side.

The loose stones, working like marbles on the hard rock surface, must have
propelled the two into the opening under the large rock. What he couldn’t see
though, was a way to get them back out that hole. With the opening practically
covered by an overhanging rock, he wondered how they ever fit through in the
first place.

They’d been on the scene for about ten minutes and everyone was eager to
begin the rescue. But they needed a plan.

“Mike,” asked his father, looking into the hole. “Can you see anything down
there?” he asked. “Is it a tunnel?”

“Yes, I think it’s a lava tube Dad. Possibly a stacked tube,” Mike answered.
“Are you sure it’s stacked Mike?”
“I went as far as I could in this tube and crawled up some loose rock into

another tunnel,” Mike explained. “Toni and I took it and walked until we began
to lose sight of this tube and turned back.”

It was horrible to think his son and Toni were trapped in what could be
their grave. “That’s good Mike! Which way does it go?” He watched as Mike
pointed in the direction that placed the tube directly under the field of
rocks. “Good,” he said, “I’m going to check things out up here. How’s your
oxygen?”

“We’ll be fine for a couple more hours with what we have,” Mike answered.
“But we’re very thirsty.”

“I bet you are!” laughed his dad. His unexpected laughter lifted their spirits
and gave them a feeling of hope. “We have more oxygen up here with us. Now
remember, we all have a wedding dinner and a fancy cake waiting for us.”

“I can’t wait Mr. Wren,” said Toni, beginning to believe they might make it
out. “We’re ready when you are. Even Quasar’s ready!”

“Be patient Toni,” he told her. “Why don’t you and Mike get busy and
think up a name for these lava tubes you’ve just discovered!”

“Okay. We can do that,” she said, happy for something to do.
“Dr. Elizabeth is going to take my place here by the opening. She’ll keep

you two company and get what you need while your dad and I work on a plan
to get you out,” Allen told her. “You’ve got a lot of people working out here.”

“Thanks Mr. Wren,” Toni said and watched as his light moved away from
the opening.

Allen and John pulled themselves back up the cable attached to the rover.
“Elizabeth, they’re in pretty good spirits but I’d appreciate it if you’d go sit by
the opening for awhile,” Allen said.
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“Of course,” she said. “I need to see how they’re doing. They’ve been in
there a long time.”

As George helped Elizabeth move down the cable to the opening under the
ledge, Allen Wren and John Baker started up the hill to look around. It was easy
going from this side and they climbed in silence. Their minds couldn’t stop
thinking that it was they who had brought their children to this dangerous
place. They both tried to push back the panic parents get when they don’t know
if their children will be all right. It took less than five minutes to make it to the
top. John and Allen looked down the other side toward the rocks. “That’s where
the tube runs John,” said Allen. “There could be an opening. See how the bed
slopes away?”

“But it’s so rugged. How can we even get in there?”
“If we drove in there we could collapse any opening,” said Allen. “If only we

could be sure there was an opening.”
“Toni has Quasar with her, doesn’t she?” said John.
“Yes,” said Allen. “What are you thinking?”
“This might sound crazy,” John said with sudden urgency. “But if we could

get your telepresence robot out on that rock field, now while it’s dark on the
surface, we could spot a signal light coming from an opening.”

“That could work! Hurry, let’s get back to the others.”
“Elizabeth!” called Allen, when they got down the hill. “Let me get back in

there!”
“Toni hurt her shoulder,” she told him, pulling herself out of the way, “but

they seem to be holding up. I gave them some water and more oxygen. Mostly
they’re worried they’ve ruined my wedding,” she said, tearing up.

“We have an idea but we need to hurry! George! Get the telepresence unit
out of my van and set it up fast!” directed Allen, as he worked his way toward the
rock opening. “Toni, how much power does Quasar have?”

“A lot, Mr. Wren.”
“Toni, give Quasar to Mike,” he instructed. “Mike, go start Quasar down

the second tube. Make sure her light is on full power. We might be able to see
her from the surface if that tunnel has an opening and if it’s passable all the way
to the end,” he said. “But hurry! This can only work during the eclipse.”

“On my way Dad!” called Mike as he took Quasar and hurried down the
tunnel. “It’s a good thing we turned back Toni,” Mike yelled. She’d been right
to stay near the skylight.

“You were right to look for another way out,” she called after him. “Let’s
hope Quasar can find the end!”

Toni looked at her watch. It was eight o’clock. She couldn’t believe a half-
hour had already passed since they’d been found. Time had dragged by so slowly
before help came.
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Allen and John maneuvered the telepresence unit to the edge of the rocky
field and then watched as the robot started across the rugged terrain. As soon as
they saw it was working, they got in and pressurized the van.

Allen removed his helmet so he could put on the headpiece linking him
with the telepresence unit. Like magic, he was visually connected with the robot.
He could see the same as if he was the one moving out on the rocky slope. He
guided the unit by a signal beamed to an orbiting satellite that relayed the
signal back down to the robot. As the telepresence unit moved out of range,
Allen relied on the signal from the satellite. He was operating the unit remotely
from the inside the van but he could see exactly what the robot “saw” outside on
the slope.

The sun was now completely behind Earth and the Moon was almost dark.
The solar corona was visible as a bright, extended halo around the black Earth.
Its atmosphere was lit with a multitude of colors but Allen didn’t look up to
watch. He only wanted to see one small point of light on the vast rocky slope.
He strained his robot eyes to find it.

Mike had already started Quasar down the second lava tube. He was relieved
she was making slow but steady progress through the tunnel. He watched, as
her light grew fainter and fainter, finally disappearing from view. Mike knew
Quasar was possibly their only hope and even that depended on whether the
tube stayed open to the end. They’d seen a lot of loose rock and slide areas before
they’d turned back. Even if Quasar got through, could they? There were a lot of
ifs in this rescue scheme.

Allen worried as the eclipse started to end and it began getting lighter.
“George, get the utility rover ready to go as soon as I give you the word,” radioed
Allen. George was already in position, waiting for Allen’s signal. The large utility
rover could traverse over rough ground. It moved at a snail’s pace but it was the
only thing that could get in and out of that rock field.

“There!!” said Allen. “Look, there! Do you see it?” he asked John.
John couldn’t see what Allen was seeing through the telepresence unit. With

his binoculars, he scanned the surface trying to find the light signal. “Are you
sure?”

“Yes, I can see a light. I’m moving the robot toward it,” said Allen. “Radio
George. Tell him to follow the robot.”

Allen directed the robot up the slope. Its tank-like wheels gripped each rock
as the light weight of the unit balanced easily on its wide moving base. The light
was fainter now but it kept blinking and that made it easier to find in the
emerging sunlight. Allen wondered how Quasar could signal like that.

Finally the robot unit reached the blinking light and stopped. Allen slipped
on the telepresence gloves and by touching pressure points and moving his arms
and hands, he made the robot pick up and move rocks. The mechanical arms
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worked effortlessly until a larger opening was cleared. Machine and man had
became one on this mission.

As the unit peered into the opening, Allen could see Quasar bouncing. Her
light rose and fell as she bounced and struggled to stay upright on the rocks at
the end of the tunnel. Allen reached in with the robot’s arms and the unit gently
plucked little Quasar out of the lava tube.

George’s eyes were locked onto the robot unit standing like a sentinel clutching
Quasar. After recording its position, he drove toward it. The large rover traversed
the rocky crags and deep crevices; the vehicle swayed and dipped sharply left
and right, forward and back. George never took his eyes off his target. When he
got to the spot where the robot stood, George stopped and climbed down.
Quickly he disappeared inside the opening.

“I’m turning the unit off now,” said Allen. Removing the goggles and gloves,
he hurried to tell Toni and Mike what had happened. John stayed behind in the
van to watch for any activity at the opening.

“Toni! Mike!” he called down to them. “George got in the other end!”
“We’re going to meet him Dad,” called Mike.
Allen listened. He could hear them laughing and shouting as they started

down the tunnel. After what seemed like an eternity, Allen heard them scream
George’s name. When he looked down the hole again, George was waving up at
him. “Hi Allen, it’s passable all the way though. I think these two are ready to
go home.”

“Bring them out George,” said Allen, his voice filled with gratitude. “We’re
all ready to go home.”

Mike and Toni emerged from their would-be tomb, just as the last rays of
the solar eclipse faded away. Toni took Quasar from the robot and held her tight.
“Thank you dear Quasar,” she whispered.

Jason had ridden in with George but had remained behind when the older
man went inside the tunnel. As soon as Mike exited the tunnel, he grabbed
Jason and pounded him on the back. “Jason! You got us out! You did it! You are
the man!”

For some strange reason, Jason had been feeling guilty about Toni and Mike
being trapped in the hole, but now it began to dawn on him—he’d saved his
friends’ lives.

“Welcome back Mike, too bad you missed the eclipse,” said Jason, grinning
from ear to ear. “It really was something!”

“Was it, really?” Mike asked, just thrilled to see Jason.
“Well thanks to you,” said Toni, her voice filled with praise, “he’ll be around

to see the next one. Me too!” She laughed, hugging Jason.
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“Hey, I just wanted my chess rematch with Mike,” joked Jason, feeling
pretty good now. “And besides Toni, you should know, I would never let you
down!”

As soon as the rover was pressurized, they drove back to meet up with their
dads and the other rescuers. Tracker was upright now and being readied to tow
back to Moonwake. Communications were working again and the base had
been notified of the successful rescue. John and Allen hustled the three into the
van where Elizabeth started checking their radiation readings. She easily relieved
the lingering pain in Toni’s shoulder. She would have to keep an eye on her, but
right now the doctor was more concerned about Jason. He’d absorbed a good bit
of his allowable radiation on the walk back to get help and she was glad he
would be returning to Earth.

The rescuers started back to the base and as they neared Moonwake, everyone
fell silent when they passed Memorial Rock. It was etched with the names of
those colonists who had not been saved. But today they had all come home
alive.

When they got back, everyone hailed Jason a hero. He was almost embarrassed
by how thankful everyone was.

Zack even looked good to Toni who grabbed him in a big bear hug and
swung him around.

“Toni! Stop!” yelled Zack. “You made the wedding wait!!”
They all laughed at his scolding and her good-natured apology.
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Chapter Ten

It was ten o’clock at night and Elizabeth tentatively asked if it would be possible
for everyone to be in the cafeteria in one hour. Since they were already celebrating,
she had decided to go on with the wedding.

Toni hurried to get ready. In only a matter of minutes she was showered,
dressed and down in Elizabeth’s apartment. She wasn’t thinking about the day
behind her as she pinned flowers in the bride’s hair. “You look so beautiful Dr.
Elizabeth! But do we have enough time?” she worried.

“It will only take a minute to dress,” Elizabeth assured her. “I love your blue
dress Toni. You’re growing up so fast!” Tell me, how is your shoulder?”

“Whatever that was you gave me in the van, it fixed it right up.”
“Mike did the right thing pulling it back into place,” Elizabeth told her.

“That made my job very easy but I want to see you in my office tomorrow.”
“I’ll be there. Hey, maybe Mike will be a doctor, just like you,” Toni said,

with a smile.
“Or, a technical specialist, like George,” added Elizabeth. “They’re both

very good at fixing things!”
Elizabeth walked over to her closet and took out her dress. It wasn’t the

traditional white wedding gown Toni had expected.
“You look disappointed,” said Elizabeth. “Remember Toni, this is my second

marriage.
“I know,” said Toni. She’d only known Dr. Elizabeth’s first husband a short

time before he died in an accident on the surface.
“It’s a pretty dress,” she said, as Elizabeth put it on and slowly turned to

show Toni the knee-length beige outfit. It had a matching dress coat, with a
scoop neckline and three-quarter length sleeves. The silk dress was sleeveless
with an empire waistline and an elegant border of seed pearls sewn around the
neck. The same pearl accents ran down the front edges of the dress coat. Elizabeth
slipped on her heels and picked up her gloves and Toni nodded her approval.
Elizabeth put on her gloves and Toni handed her the beautiful bouquet of white
tea roses, blue hyacinth and sweet peas.

“Oh, you do look beautiful!” said Toni.
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“Thank you,” said Elizabeth. “Now we better hurry!”

Miraculously, the Wrens got Mike, Jason and themselves down to the cafeteria
on time. Jason sat quietly, listening as everyone talked about this extraordinary
day. He knew he’d done more today than save his two friends. For the first time
he’d accomplished something on his own. He’d been given a job he didn’t want
or ask for and done it!

“Mike, you’ll have to do some repair work on Tracker,” his dad told him.
“I’m going to widen her wheel base and make her better Dad. There are

more lava tubes to discover,” he joked.
“Yes, well we’re going to talk about that later,” said his mother, to everyone’s

laughter.
By the time Toni took her seat in the cafeteria, everyone had arrived. She

thought George looked out of character in his dark blue suit. He kept himself
busy walking around and talking to everyone. Everything about today had been
out of the ordinary and it seemed all anyone could do was smile.

When the music began, they stood and turned to see Elizabeth standing at
the rear of the room. George walked back to join her and she slipped a rose from
her bouquet into his lapel. He took her arm and slowly they walked to the front
and stood together under the beautiful arch.

Base Commander Sean Nicholson performed their wedding ceremony. It
was filled with loving vows and promises. By the time they said their ‘I do’s,’
there wasn’t a dry eye in the room. Finally, they kissed and everyone cheered and
rushed over to congratulate them.

The reception started and the wedding guests made short work of the buffet. It
was very late and everyone was hungry. Some of the colonists danced while others
stood around recounting the events of the day. Today had been hard but they’d learn
from it. Coping with uncertainty was vital to survival, especially off Earth.

“Excuse me! Excuse me! May I have your attention?” interrupted Mrs. Baker.
“Toni and Mike have an announcement.”

Toni walked out and stood in the middle of the room with that funny little
smile she got whenever something was about to happen.

“Mike and I want to thank you for postponing your wedding long enough
to come rescue us,” she began.

Everyone clapped and Mike held up his hand. “So,” he said, joining Toni in
the middle of the room, “we thought the perfect wedding gift would be to name
the lava tubes the Jacob-Stephens Tubes.” The name was a hit. Everyone whistled
and hooted cheers of approval.

“Oh my,” cried Elizabeth. She held her hands out to Toni and Mike and
they came over for her hug.
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“Well, that’s a one-of-a-kind gift, isn’t it Elizabeth?” remarked George.
“You’re right,” she said laughing. “We didn’t get two of those—or did we?”
“Here, here. I’d like to make a toast to the new bride and groom,” said John

Baker, raising his voice to be heard. “George and Elizabeth, may you be blessed
with a long life together, filled with unending love and adventure!” Everyone
raised their glasses and drank to George and Elizabeth.

More toasts followed and then the music started again. Mr. Wren walked
over to Jason and Mike. “Why don’t one, or both of you, ask Toni to dance?” he
suggested.

“Good idea!” said Jason as he jumped up from the table and walked over to
Toni.

Earlier, when Elizabeth and George were cutting their cake and taking
pictures, Jason and Mike had talked about their rescue. Tonight Mike was seeing
his friend in a whole new light. As he watched him now across the room, he
thought how scared Jason must have been alone out on the Moon. But he had
kept it together and gotten help.

But some things hadn’t changed. Mike started laughing as he watched his
friends dancing. Jason was being a clown, grinning and waving at him. Then it
hit Mike—I’m going to have to dance with her! It felt like someone had punched
him in the stomach and his face got real hot.

Soon they were right in front of him and Jason was staring a hole right
through him.

“Mike’s turn,” Jason finally announced and turned Toni toward him. Mike
took Toni’s right hand and she rested her left hand on his shoulder. He listened
to the music and tried to remember the steps his mother had shown him. He
put his arm around her waist and took a few steps. She moved easily and he tried
to relax as they danced around the room with the other couples.

“You’re a good dancer, Mike,” said Toni, hoping she wouldn’t trip in her
new heels. “Jason said you probably wouldn’t want to dance.”

“Well, I haven’t done much dancing,” he said. Mike was noticing how different
Toni looked tonight. It felt nice holding her. She really was something, he thought.
Not many girls could spend the day trapped in a lava tube and still look so
pretty.

“What a day, huh Toni?” asked Mike. “We were really lucky. I’m glad
everything worked out okay.”

“Yeah, me too,” she agreed. “But that was pretty scary. I think I’ll stay
inside for awhile Mike.”

“Well, only until I get Tracker fixed up. Right?” he asked, moving quickly to
avoid a dance floor collision.

“Sure Mike,” said Toni, thinking it was like a dream to be dancing with
Mike. As they danced, she thought about the rock with beautiful green crystals
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that she’d found in the lava tube. On the way back to the base, Mr. Wren had
told her it was the prettiest xenolith he’d ever seen. She planned to keep her
prized rock on her desk. It would be a treasured keepsake to remind her of this
day. That rock and her memories were things you couldn’t find or buy at any
shopping mall on Earth.

“May I have this dance?” interrupted her father.
“Thank you Toni,” said Mike, as Mr. Baker took his daughter’s hand. She

smiled back at him as her father proudly danced her across the room.
Mike went and sat down with Jason. He felt a strong bond with this small

group of people who had come out to rescue him and Toni. Mike looked at his
parents, sitting across the room. He was proud to be their son and he was
beginning to understand how their love and dedication to each other and their
work had brought them here. Before he’d been a reluctant traveler but now he
was starting to feel at home.

Living on the Moon was hard, but it was exciting. The exploration bug had
bitten Mike and luckily no one had discovered a cure. No matter where or how
far mankind traveled, that very special thing that made them human, went with
them and they flourished.

The reception was winding down, so Elizabeth knew it was time to toss her
bouquet. Kim, the base psychologist, reached up and caught it as it sailed over
her head. The newlyweds thanked their guests and everyone said goodnight.

“What’s happening?” asked Toni, walking up behind her friends.
“Well, I don’t know about you two but I’m beat!” said Jason.
“Me too,” agreed Toni.
“I’m going to check and see how badly Tracker’s messed up,” said Mike.

“You two want to come?”
“Sure,” said Jason. “You know, I’m a little worried about you and Toni

handling the dangers of the Moon without me,” he joked.
“Oh, really, Jason!?” Toni shot back. “The only reason you were able to find

your way back was because you’ve spent most of your life navigating stupid
shopping malls!”

“Now you sound jealous, Toni,” Jason told her. “And you thought malls were
so useless!”

“Mike!” cried Toni.
Taking his friends’ shoulders, Mike firmly steered them down the hallway.
“Hey, have either of you ever noticed that old moon “hopper” in George’s

shop?” he asked with a smile.
“What? Mike—flying?!” cried Jason.



70

Chapter Eleven

Back on Earth, Laura sat on her back porch wrapped up against the evening
chill. She stared at the moonlit lake and thought about life on the Moon. Would
it be like she imagined? Often things were different than you expected and she
was trying not to let her expectations get too high.

A loon called to its mate. The lonely sound stirred the young girl from her
thoughts. It wouldn’t be long before they started their winter migration. Is that
what visiting the Moon will be like, she wondered, unable to abandon thoughts
of her trip. No, she decided, this definitely was an unusual flight to an unusual
place but she knew she was meant to go. She’d known it for a long time.

“Laura, it’s getting cold,” called her mother. “Come inside.”
“In a minute,” Laura answered, pulling the heavy quilt closer. She thought

about Aunt Elizabeth and her new husband, George. It was good Elizabeth had
someone new in her life but she still missed Uncle Frank and now someone else
had taken his place.

Her aunt and uncle had met when they were very young but didn’t marry
until they were in medical school. Ten years later, in 2022, they’d moved to
Moonwake Base. Frank worked as a medical researcher, studying humans living
off-planet. Elizabeth was the base doctor. Then five years ago, he was killed at
the base.

“Laura! Can’t you hear Bubba asking for his snack? Come in and take care of
him.”

“What’s all this noise?” Laura demanded, as she came in the back door.
“Squawk! Bubba treat,” said the big bird, reminding her, as he did every

night, that it was time for his bedtime snack. Bubba was a green Amazon parrot—
a gift from Uncle Frank. He’d told Laura she and Bubba would grow up together.

Bubba watched as Laura walked to the counter and picked out some fruit
from the bowl. Eagerly, he stepped to the edge of his perch and reached for a
bite. She loved this time with Bubba and smiled as the spoiled bird took each
bite.

Bubba would be going with her to the Moon. It had been an unusual request
and at first she’d gotten a definite, no. But she and her aunt weren’t easily
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discouraged and in the end, they really couldn’t give her any good reason for
why he couldn’t go.

Moonwake’s science staff was always interested in something new and they
welcomed the chance to study how a bird would react to the Moon’s environment.
First though, he’d be quarantined at the space center where Laura was scheduled
to attend the preflight, space training class.

Margaret looked over at Laura as she fed her bird. She knew how stubborn
her daughter was when she’d made up her mind. “Have you contacted Toni
Baker yet?” she asked.

“I will,” Laura told her. “I’ve been pretty busy, but I’ll get to it.”
“Don’t be such a pig, Bubba!” Laura scolded her greedy bird. “Say Moonwake.

Moon—wake,” she repeated, laughing when he ignored her prodding. She
scratched his bright yellow forehead and he nibbled her hand for more fruit.

“You’re going to fly out in space, Bubba. You’re going to make history,” she
said, as he stepped from his perch to her arm. She carried him to his cage and
put him inside. “Goodnight Bubba,” she said, as she covered his cage.

“Goodnight,” Bubba repeated, unaware of how his life was about to be
turned up side down.

The space center was beautiful and Laura felt right at home. Towering trees
shaded the vast complex grounds where shiny new buildings stood between
older ones. The launch pads, located on the perimeter of the complex, gave even
the most casual observer the thrill of witnessing an occasional launch, as ships
shuttled passengers and supplies to transport stations and labs orbiting Earth.
Her room was in a converted part of the old astronaut training center. It energized
her to walk down halls where those whose exploits were now part of space history
had passed before her.

Industrial parks were clustered near the space center and a constant stream
of traffic moved around the ring road and into the launch and development
areas. The surrounding city thrived on the businesses supporting space travel,
research and development. In the evenings, when Laura had time, she put on
her roller blades and explored the grounds. Each night the last leg of her route
took her past the science and education buildings where she spent her days
preparing to leave Earth. Her adrenaline was building in anticipation of the trip
and this exercise helped her relax.

Today was the last day of classes. This morning she and her fellow classmates
were getting a history of Moonwake and learning what was available to lunar
residents. Earlier Laura had enjoyed the VR program featuring her aunt explaining
her duties as the base doctor. She’d described possible health problems and concerns
and then took then them for a VR tour of the medical facilities at Moonwake.
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The morning session ended with a physiologist and physical therapist
explaining the programs they administered to help humans cope in low lunar
gravity. The afternoon class would focus on nutrition and then finish with a
general discussion. Laura knew there would be a lot more to learn once she got
to Moonwake.

Luckily for Laura, the morning class finished a few minutes early. She needed
the extra time to check on Bubba. She liked walking across the beautifully
landscaped space center but today as she hurried over to the biological studies
annex, located on the far side of the complex, she didn’t notice the view around
her. She was preoccupied, thinking about the Moon’s low gravity. What would
it feel like, weighing only one sixth of her Earth weight? She couldn’t wait to
find out.

Bubba had charmed everyone at the lab. With all the extra attention he was
getting, Laura wasn’t worried about leaving him alone. “Hi Bubba!” she called
to the parrot over the intercom. “Did you miss me?”

“Squawk! Squawk!” Bubba scolded, hearing her voice.
“Hi Laura,” greeted Joe, the technician in charge as he opened the door.

“We’re been having a lot of fun with Bubba today. I’ll be sorry to see him go but
I know he’d much rather be with you.”

“This is a change for both of us,” she told him. “At least he’s behaving
himself.”

“We’re giving him longer times in his container and he’s adapting well to
the travel carrier.” Joe showed her the compartment Bubba would use during
the trip to the Moon. It was designed to keep him gently confined but she could
still take him out for short periods. He looked comfortable with the arrangement,
swinging up-side-down and moving along the opening using his beak and claws.

“Dance! Dance!” Bubba called, flapping his wings as Laura twirled around.
“You’re a dancer?” Joe asked.
“All my life! Bubba likes jazz the best and flaps his wings like he’s doing

right now. He even steps to the music. It looks pretty funny, doesn’t it?”
“Oh, and that bedtime treat you told us about,” interrupted Joe,

remembering what he had wanted to tell her. “It never fails, he demands it just
like clockwork!”

“I hope he hasn’t been too much trouble,” she said, thinking Bubba might
be causing everyone extra work. “My dad says he’s awfully spoiled.”

“No, not at all. He’s been good,” he told her, stroking Bubba’s chest. “In
fact, it’s worked to our advantage because he takes his daily food supplement
without a squawk. He only puts up with this nonsense because he knows you’ll
be by to visit,” Joe reminded her.

“I know, and now I have to leave again but I’ll try to stop by this afternoon.
Goodbye Joe. Goodbye Bubba! Be good,” she said, waving through the glass.
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“Goodnight,” he said, as Joe put him back in his cage.
After she grabbed a sandwich at the cafeteria, Laura put a call through to

Toni. Toni had been unbelievably helpful explaining what it was like living on
the Moon. It was better hearing about it from someone close to her age. Toni
was up-front about things and Laura knew they would get along.

“Only one day until launch Toni and I’m starting to get nervous!” Laura
confided to her new friend.

“Don’t get too anxious,” Toni warned her. “You’ll adjust by the second day.”
“Bubba is sure to keep me busy. I’m expecting problems with him,” Laura

said, starting to question her decision to bring him along.
“Probably,” agreed Toni, “but that’s sort of how life is up here. We just work

through our problems and find out what works and what doesn’t. You’ll do fine.”
“Well, I’ll let you know how it went when I see you.”
“Then goodbye for now and remember, you’ll be just fine on the trip,” Toni

said.
“Thanks! That makes me feel better. I’m really looking forward to meeting

you Toni,” Laura told her. “And I can’t wait to see what dancing on the Moon
will be like!”

“We’ll have great fun,” Toni said. “Have a good flight. I’ll be in the transport
lounge when you get here.”

Quickly Laura hurried back to her afternoon class, the last one before the
shuttle launch. Her parents were flying in tonight to see her off. She didn’t feel
like saying goodbye all over again, but they had insisted.

There were seven people in Laura’s Moon class. Four were in one family.
Rick was a field technician. He’d been hired to help a crew work the geologic
site at Tycho Crater. His wife Judy taught early childhood development. She was
working on her doctoral thesis and would be studying the children at Moonwake.
They were taking their three-year old twin girls, Erlene and Janey along.

There was a lot of talk about the hotel complex going up on the Moon. It
was badly needed because available housing had been pushed to the limit. A
group of investors were financing a hotel-apartment project and construction
had just begun. They’d just set up operations to manufacture building material
from the lunar soil. It was abundant and good for shielding humans from the
radiation that constantly bombarded the Moon. Because they could use local
resources, it would speed up large-scale migration to the Moon and there was a
wonderful feeling of anticipation around the center.

It was four o’clock and the seminar was over. Everyone went over to the
certification office to pick up their Moon visas. It was almost time for her parents
to arrive and Laura hurried back to her dorm. Up until right now she hadn’t
realized how much she would miss them. She knew this was why she hadn’t
wanted to say goodbye again.
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Her parents were already waiting in the lounge. “Hi sweetie,” greeted her
mother. “Are you all set to go?”

“Hi Mom,” Laura said, giving her a big hug. “Hi Dad. Can you believe I’m
ready to go?”

“Yes and no. But I’m learning to expect these things from you.”
“I’m not going forever, Dad,” Laura said, hugging him back.
“We want you to be very careful,” cautioned her mother.
“I will be very careful Mom! Let’s go have a nice dinner. I’ll explain about

Moonwake and fill you in on tomorrow’s launch procedure.
“How’s the food?” asked her dad.
“Not too bad,” laughed Laura, taking his arm.
They had enjoyed their evening together but now it was morning and close

to departure time. Laura sat by her parents, waiting for her launch to be called.
“You two should really sign up for this course,” Laura suggested. “I’ve heard
they’re putting together ideas for lunar vacations.”

“That’s something we should do,” agreed her mother, trying to be calm and
upbeat. “It would be nice to visit Elizabeth and meet George.”

“That’s me!” said Laura, jumping up as they called her launch. “I have to go.
Oh, please don’t cry Mom,” she said, starting to feel teary herself.

“I can’t help it. I’m going to miss you,” Margaret said, hugging her daughter
goodbye. “I love you.”

“I love you Mom,” she said. “You too Dad.”
“Goodbye, Laura. Don’t forget to call,” he said and kissed her good-bye.
Laura picked up her pack and walked toward the gate, then turned and

waved a final goodbye.
Bubba was already onboard and Laura hurried to make sure he was securely

stowed. There he was, packed up and ready to go. The second he saw her, he
began to chant, “Moon—wake! Moon—wake! Moon—wake!”

Laughter rippled through the cabin. Bubba’s outburst, along with Laura’s
obvious embarrassment, was a welcome tension breaker for the anxious passengers
and they watched in amusement as she tried to quiet him down. Realizing she
was the last one standing, she quickly sat down and strapped herself in.

“Here we go Bubba!”
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Chapter Twelve

There was another farewell going on, but this one was happening 400,000 km
from Earth.

“I’m sorry you’re not coming home with me Mike,” Jason said, already missing
his friend. “Maybe your folks will let you visit me.”

“Well, if he goes, I get to come too!” said Toni. She’d been getting along
better with Jason, even though she still thought he wasn’t serious enough for
someone his age—too silly for the levelheaded Toni Baker. She liked him though,
despite all his shortcomings and would miss him. Jason had made her life less
predictable since he’d been here. Sure he liked having fun, but after he’d saved
her life, she knew she could count on him.

“Toni! You leave the Moon?” laughed Jason. “I think Earth is too humdrum
for ‘Moon Girl.’”

“What? You think I’m only interested in the Moon?” she demanded. “Earth
is my home world too, Jason!”

“If I ever get back for a visit, I’ll take you along with me Toni,” said Mike,
trying to head off another heated exchange between his best friends.

Allen and Julie Wren were almost sorry Jason was returning to Earth. He’d
been visiting for only three months but that had been long enough for them to
see another side of their son’s friend. He’d grown up a lot and learned to accept
responsibility. They’d never forget how he’d saved Mike and Toni.

“Now Jason, don’t forget your parents on the Moon,” Julie said, giving him
a playful hug.

“I won’t Mother Wren,” he teased. “Keep a place for me at the table but, to
be perfectly honest, I’m not sure I’ll ever be back.”

“Why won’t you come back?” demanded Zack. He didn’t want Jason to go
and couldn’t understand why they were having a party.

“My home is on Earth,” Jason told him. “This was just a visit and now it’s
time to go home to my family.”

“Stay just a little longer, please,” Zack pleaded. “Don’t go back now!”
“I have to go, but remember I’ll be your pen pal on Earth.”
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Zack just stood silently, staring at Jason. He had become attached to Jason
and the Bakers knew it would be hard for Zack to adjust when he left.

Jason Woods was returning to Earth on a special transport sent by the robotics
company. Allen Wren had finished field-testing the telepresence unit and it was
being sent back to Earth for modifications and production. Jason was having
mixed feelings about leaving. He couldn’t stand the isolation and physical
restrictions of living here but knew this place had taught him a lot about himself.

There was a knock at the door and the newlyweds, Elizabeth and George,
joined them. “So, you’re leaving us Jason,” George said. “Who’s going to help
Mike build the moon hopper now?”

“He’ll do just fine without me, Mr. Stephens,” laughed Jason. “Maybe even
better.”

“I’ll be helping him, George,” Toni reminded him. “Tracker’s almost fixed,
so it’s time to start on the hopper. But I can’t imagine us going anywhere in it.”

“I’ll bet your parents hope it doesn’t fly,” said Elizabeth, remembering their
rescue.

Lynn Baker gave Julie Wren a knowing look and squeezed John’s hand. Their
daughter had always been exuberant and curious but the accident on the surface
had scared Toni. At first they were glad she stayed closer to home but now she
seemed too cautious, it wasn’t like her and they were becoming concerned. On
the Moon, there was a fine line between healthy caution and unreasonable fear.
They hoped this was something that would fade with time because Toni was in
more danger by being afraid than if she just did things carefully.

“Have you heard when Laura’s launch is leaving?” Lynn asked, glad another
girl Toni’s age would be living at Moonwake.

“Toni didn’t tell you? Her launch left today,” Elizabeth said. “I can’t wait to
see her and have her meet George. Leave it to Laura to convince her parents to let
her come here. She’s a persistent one.”

“Laura was worried people might think she was getting special treatment
because she’s your niece,” Julie told the doctor. “Since we weren’t ready to formally
begin the student exchange program, I told her we would consider her our
guinea pig. Besides, she’s such a good student I know she would have qualified
through regular channels. I still can’t believe the student exchange program is
almost up and running.”

“Well, you can consider me your first exchange student to Earth, if you
think I count,” offered Jason.

“Dr. Elizabeth I talked with Laura just yesterday and she had pre-launch jitters,”
said Toni. “She said to tell you hello. I’m sorry I didn’t tell you or Mom sooner.”

“That’s fine Toni. I’ve been working such long hours setting up and teaching
the search and rescue classes that even George told me he hasn’t had a minute to
talk to me either.
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“Speaking of time,” said Allen Wren, “we better get Jason to the transport,
he needs to check in.”

“This is awful timing,” complained Jason. “I am going back to Earth just
when a new girl gets here!”

“Come here Jason,” said Toni, wearing that silly smile. “I have a present for
you.” And with great flourish, she handed him a fist-sized rock of basalt.

“Oh, Toni! A paperweight! You shouldn’t have!” said Jason, playfully laughing
about their private joke. “You know, when I get home, the first thing I’m going
to do is stop at a shopping mall and buy you something.”

“I’ll be waiting,” she told him. “It better be good.”
“There was a time when that Moon rock would have been worth more than

gold,” Allen Wren told Jason.
“Oh, this is worth a lot to me Mr. Wren. Thank you Toni. It’s just like you

to be so clever, but I said you were clever the first day we met. Remember?”
“No, Jason,” she said. “You said I was witty.”
“That’s right—and in such a pretty package!” he said, remembering as he

hugged her goodbye.
“We really have to go,” Allen insisted. “Mike, take some of Jason’s stuff, it

needs to get stowed on the transport.”
They all wanted to see him off, so with Zack trying to help, Jason and

Mike grabbed his things by the door and everyone headed over to the launch
area.

George handed Jason a package just as they began the announcement for
final boarding. “Look at this if you start to forget your friends on the Moon,” he
said and gave him a pat on the back.

“Thank you. It’s been quite a trip George. I’ve learned a lot,” he said, getting
a twinge of regret about leaving. “Goodbye!” Jason yelled to everyone waving
farewell and then turned and walked onto the launch.

No sooner had he strapped himself in than they powered up for launch and
the ship lifted off. They quickly gained altitude and almost immediately Jason
recognized Shackleton Crater moving by on the rapidly receding gray lunar landscape

The transport moved further away and soon the bright face of Tycho Crater
came into view. Jason knew Mike was building the hopper so he could fly to
Tycho. He was feeling jealous because he wouldn’t be going. The Moon took
hold of those who ventured into her realm.

“Hey! What is this? I’m going home!”
Jason settled back in his seat, dreading the three-day flight back to Earth

and opened George’s present. It was a VR program with a card signed by all his
new friends at Moonwake. ‘Don’t forget all us Lunatics!’ it said. ‘We’ll miss
you!’ Jason laughed at the old joke. He thought they were a little nuts to live on
the Moon but he respected them. He popped the disc into the recorder on the
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seatback in front of him. Never again would he think about the Moon the way
he used to. People lived there and he knew them.

Laura sat back and looked across at Bubba asleep in his carrier. The mild
sedative in his water was making the trip easier for both of them. Laura was still
recovering from the sheer drama of the launch and her emotional first look at
Earth from space. Seeing the curve of her planet against the vastness of space had
taken her breath away. Physically she’d left Earth but letting go emotionally
would take more time.

Laura was nauseous from the weightless of falling through space. She
remembered to remain still and to concentrate on something other than her
own discomfort. Toni said it would be a jolt to her system but that it would get
easier. She breathed slowly and eventually drifted off to sleep.

“Treat! Treat!” called Bubba, demanding her attention, “MOON-WAKE!”
“Bubba, hush,” she scolded, taking a quick look around the cabin. Most of

the passengers were asleep, including the little twin girls. But their mother was
awake and pleading with her eyes for Laura to keep the bird quiet.

She leaned forward to open his compartment and lifted him out. She kept a
firm grip on his feet as he stretched and flapped his wings. Laura certainly didn’t
want the problem of a panicked bird floating and flapping around the cabin.
“Good Bubba,” she quietly praised as she fed him.

The launch to the orbiting transfer station had been short and their connection
to the transport had gone smoothly. They’d been on the transport for three days
now and having things float away was beginning to annoy her. She’d never been
particularly neat but even this bothered Laura’s easy-going sense of order. Not
having gravity was one way to appreciate gravity.

She looked at the screen and opened her sketchpad. It was jet-black in space
and she wouldn’t see much of the Moon. Getting to draw a full Earth from space
had been a real treat but now, with the lunar phase showing a skinny new moon,
Laura wished the phases were reversed so she could see a full Moon and not just
this sliver of a sun-lit Moon.

Earthshine was illuminating the rest of the Moon, making it a three
dimensional globe against the black backdrop of space. Laura sketched some
ideas for a painting but too soon the effort of controlling her muscles, and the
funny feeling in her stomach made her stop and she decided to sleep. She closed
her eyes and wondered if she and Toni would be friends.

Laura wasn’t the type of person who needed a lot of people around her.
She enjoyed her dance classes and hanging out with friends from school but
she also liked quiet activities and time by herself. She suspected Toni might be
more independent too. Elizabeth had said she was smart—a real whiz kid at
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science. But she also said she was thoughtful and had good instincts about
people.

Toni was excited Laura’s transport ship was arriving today. She was hanging
out in George’s shop trying to waste time until it arrived. She read the hopper
manual while Mike looked over some parts.

She was glad he’d repaired his rover. Adding some weight and a wider
wheelbase had made it more stable. Laura wanted to explore the Moon and Toni
knew she’d have to go with her. Her fall into the lava tube was getting easier to
think about and she hoped the lingering feeling of helplessness would leave once
she went back outside.

“Mike, do you think we’ll ever fly the hopper?” Toni asked, breaking the silence.
“I can’t be sure. But imagine how awesome it would be to get above the

surface and land somewhere else!”
“We could do that now,” she told him. “We just have to make arrangements

with the transport office.”
“That’s just it, you have to arrange everything,” he said. “I want to start

moving around more freely.”
“Interesting—freedom of movement. That sounds good,” she agreed. “I could

get used to that!”
“When we get this working, we’ll take a few trips close to the base,” he told

her. “As soon as our parents get used to the idea, we’ll go further out.”
“You told Jason you were going to Tycho first,” she reminded him.
“Yeah, well, that’s 1400 km from here and not possible for a first trip,” he

said. “Besides, can you imagine our parents letting us go there first?”
“I thought it was a lot of big talk, when you first said that,” she said and

laughed at the face he made at her. “I need to brush up on hoppers,” she said,
turning to the navigational section.

“Basically, we coordinate the speed of lift-off with the angle, or trajectory of
the hopper, along with the length of the rocket burn. When put all together,
that’s where we end up,” Mike told her. “The rocket thrusters around the ship
give attitude control and pilots adjust their ship’s position by firing them in
controlled bursts.”

“That doesn’t sound very difficult. I’ll look over some maps of the Moon,”
she told him, already planning ahead. “I want to be ready when our parents
start asking questions.”

“Good idea!” He was happy she was interested in his plan and willing to
help out. “George is getting me started. He said it’s basically a very simple
machine and in pretty good shape but as usual, he’ll insist I know how everything
works.”
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That sounded just like George. Toni liked listening to Mike talk about his
next project. His enthusiasm was contagious. “Do you think I could borrow
your rover?” she finally asked, smiling sweetly when he slowly looked up. “You’ll
be pretty busy building the hopper.”

“I guess you could,” he said, hesitantly. “Where do you want to go in Tracker?”
“Oh, I know Laura will want to drive around a little,” she told him. “You

shouldn’t have to chauffeur us around all the time. Do you plan to meet her
transport today?”

“Sure,” he said, reaching for a wrench. “George will be there and since I
can’t do any more until he checks what I’ve done, I might as well go.”

“Well, that’s a fine attitude. Don’t you remember what it was like when you
first got here? Aren’t you even a little curious?”

“Okay. I’ll try very hard to be sociable,” he said, amused by her reaction.
“She’s scheduled to arrive around three. I’ll meet you there,” she told him

and left.
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Chapter Thirteen

The transport assumed the proper attitude for landing and the engines fired to
slow the spacecraft. Laura breathed deeply when they touched down on the
pad. George and Elizabeth were there to meet her and help with Bubba. She
was happy to see them and she liked George right away. Elizabeth hurried Laura
through the waiting lounge, telling Toni and Mike they could come by tomorrow
and see her.

In their quarters, a large screen filled part of the wall in the main room.
George turned it on and there was the lunar surface. This was her first close up
look at the Moon and she wasn’t disappointed. It was hard to believe she was
watching live feed from the surface. The strong sunlight was filtered out and the
picture was sharp and clear. George showed her how to switch from one camera
location to another.

The sculptured gray hills were striking against the blackness of space. On
Earth, the atmosphere reflected colors, creating blue sky, and sunrises and sunsets.
Here the sky was black and there was no protective atmosphere. Switching to
another view, she saw Earth hanging just above the horizon. It was hard to
believe that the Earth was floating out there in space and that the Moon was
under her feet. Her senses needed a rest so she switched off the screen and went
to her room to unpack.

She could tell her aunt and uncle had fixed up their extra room to make
her and Bubba feel welcome. Bubba had his own corner set up by the garden
window. Her bed was covered with a sky-blue comforter and colorful lounge
pillows were stacked up in the corner. Earlier, George had brought in her
easel and leaned it against the wall near the closet. As she hung up her
clothes, she saw canvases and a brand new box of paints and brushes stacked
in the closet.

Laura thanked them for everything, then gave Bubba his treat and wearily
crawled into bed. It felt wonderful to lie down and stretch out. She’d been
dreaming about having a real bed to sleep in again. It didn’t take long for her to
drift off.
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In no time at all Laura could get through a normal day and was ready to
start dancing. As a surprise, she had brought Toni some leotards, tights and
dance slippers. Toni was like a little kid when she saw them and was coming over
this morning so they could go to the gym together.

“I’m ready for my first dance lesson,” Toni announced, stepping gingerly
into Laura’s room, trying not to trip over all the clothes on the floor.

“Let’s go then,” Laura said, taking her arm and dancing through the mess
toward the door. “You look great in that leotard,” she told Toni.

“Thank you Laura. I just love it!”
It was natural for Laura to be generous and make everyone around her feel

comfortable. She was blond with large hazel eyes and a beautiful smile. She was
full of fun and her enthusiasm was infectious.

When they got to the gym, they saw the far side of the room had been
sectioned off with floor pads. The physiologist and physical therapist had agreed
to fix an area for them, so they could monitor their progress. Laura showed Toni
some stretching exercises and then tried out a few steps. She felt super human as
she moved in the low gravity. “This is going to take some getting used to,” she
admitted.

“Show me some steps,” Toni asked as she watched Laura struggle in the low
gravity.

Toni took to dancing naturally. She liked it even better than those gymnastics
classes she’d taken on Earth. The physiologist wanted to study their progress
and to have the chance to compare a new arrival with a long time resident.

Mike had been in the gym earlier. He was exercising early to allow an hour
each morning to work on the hopper with George. George was so impressed
with the work Mike had done, that he asked one of the transport pilots, Nick
Manelli, to teach Mike flight operations. With both of them helping, Mike was
close to taking his first flight.

Technically, a hopper couldn’t fly in the vacuum of the Moon. It was launched
from the Moon, where it moved above the surface until gravity pulled it back
down to the Moon. The pilot could adjust direction and control landings by
firing the thrusters against the direction of travel.

“George, have my folks said anything to you about my flying?” asked Mike.
“You better believe they have,” he said. “This isn’t just some little walk in

the park to them.”
“Yeah, I know that,” he said. “I was just wondering if they thought I could

do this.”
“They have a lot of trust and confidence in you Mike,” he said. “You just

need to take it slow and they’ll be ready to watch you take off.”
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“Really? You think they’re okay with it?” he asked. Actually his parents had
told him the same thing but he didn’t seem to believe it until George said it.

“Are you really so surprised, Mike?” asked George. “Remember, you showed
them you could handle yourself. They know you want to keep exploring.”

“I didn’t think about it that way,” he said. “I just thought they’d be anxious.”
“I didn’t say they weren’t anxious,” laughed George. “But they’re prepared

to let you go as far as you show them you can go.”
“I’m going out in the rover with Toni and Laura tomorrow,” Mike said,

remembering to tell George. “Toni’s showing her around the base and I want to
make sure she can handle Tracker.”

“Mike,” George began, suddenly sounding terribly serious. “Her aunt and I
always want to know when they’re going out. Make sure they understand they
must tell us whenever they go out.”

“I’ll tell them, but I can’t believe you haven’t drilled her on the rules!”
George laughed, “I can’t believe how much she wants to do in the next three

months! And now, it looks like trips in the hopper aren’t out of the question.”
“Well, I’m going to finish it as soon as I can. Nick has begun checking me

out on another spacecraft.”
“He has? When was I going to find out about this?”
“I wanted to surprise you,” Mike said. “Ha! And I think I just did!”

Toni was glad for Laura’s company. Mike kept busy working on the hopper
and didn’t have much time for them. As it was, the trip out this morning was
cutting into his work time but he didn’t want Toni using the rover until he felt
she could handle it. He also wanted to check out how the other drivers had been
treating his rover.

Mike was renting Tracker out to contractors who needed to get out to their
job sites. Resources at Moonwake were limited, so it was necessary to use things
as much as possible to justify storing them. This arrangement had solved that
problem and there was no more talk about Tracker taking up valuable space.

Toni’s parents had been impressed with her driving and happy she’d bounced
back from her fall into the lava tube. They felt silly now about worrying so much
but gave her strict rules for using Tracker. She didn’t mind. She knew they’d ease
up after awhile.

“Excited?” Mike asked Laura when they met in the transport bay.
“What do you think?” Laura replied. “I can’t wait to see what it’s like! Sorry

we’re late, Aunt Elizabeth was stressing safety out on the surface.”
“Well, I don’t want to sound like I’m lecturing you too,” he said, “but your

Uncle George asked me to tell you how important it is that you always tell them
when and where you go.”
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“I know,” she said. “Besides, Toni told me about that “adventure” you two
had not so long ago.”

“Just so you’re real careful and always tell George or Dr. Elizabeth your
plans,” Mike repeated.

“I promise I will always tell them,” she said, wondering why he was so
serious. Maybe he didn’t like having to take them out today.

“Well, you are lecturing,” said Toni, “so stop it and let’s get going.”
Toni took the controls and told them to check their suit pressure. As soon as

the airlock decompressed and the doors opened, she drove out and turned toward
the hotel. As they got closer, they saw crews manufacturing bricks. Toni explained
to Laura that forms were filled with lunar soil and then melted by solar power.
After they cooled, the lunar bricks were knocked loose and ready to be put into
the structure. It was exciting to see how fast the hotel was going up.

Toni and Mike knew what an emotional rush it was on the first trip out and
they drove along in silence. Soon Laura asked Toni to stop so she could step out
and stand on the surface. “I’ve dreamt about this for so many years,” she said,
slowly turning around to take it all in.

“Can we drive over there?” Laura asked, climbing back into the rover. Toni
turned Tracker toward the optical array field spread out on the surface. “That’s
the optical array, isn’t it?” Laura announced with some authority, having recognized
it from a picture Elizabeth had sent her. “I want to draw everything,” she said. “I
want to draw spiral galaxies, star clusters and exploding stars! I want to watch
matter circling black holes and show how it’s pulled inside. I’m going to draw
everything I can!”

“Boy, are you ever going to get along with Toni’s parents, said Mike. “They
just about live and breathe that stuff. Right Toni?”

“Yes, they do,” she laughed. “I’ll ask them about getting you time on the
telescopes. Why don’t you draw the lunar surface? Everyone talks about the gray
hills against the jet-black sky, though it looks very normal to me after being here
so long. I can’t imagine what I’d do if I saw blue skies and clouds, or any weather
for that matter. I bet I’d act pretty silly! Isn’t it strange how we get used to
different things?”

“Yes it is, I’m probably acting pretty silly myself and there’s still so much
more out there waiting to be discovered,” said Laura. “We’re only taking baby
steps into the universe. It’s taking too long for me!”

“It seems like a long time to us,” said Mike, “but when you put it into
geologic time, like my dad always does, we’re just an insignificant speck in the
grand scheme of things.”

“Hey, let’s stop for a minute and stretch,” Toni interrupted. “Why don’t we
climb that hill over there and look back at the base?”
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Mike looked at Toni and smiled. He realized she was going to give Laura the
newcomer treatment and played along. “Has Jason been in touch with Zack?”
he asked, as they started toward the hill.

“Yes, he’s been real good about that,” said Toni. “Zack can’t wait to write
back and Mom uses that privilege to get him to do his homework. So naturally
she thinks it’s a great arrangement!”

“Anything new with him?” Mike wanted to know. “I haven’t talked with
him lately.”

“Oh, I didn’t tell you, did I? He’s dating a girl named Tasha.”
“That’s why I haven’t heard from him!” he said. “Tasha?” Mike thought he

knew all the girls at his old school.
“Do you know her?”
“I don’t know a Tasha,” he said. “I’ll have to call and find out where they

met.”
“Well, when you talk to him, remind him about that present he promised

to send me.”
“Hey! Why aren’t we getting closer to that hill,” Laura finally said. “How

much farther is it anyway?”
“Watch out Laura!” yelled Mike.
Laura froze in her tracks and fell forward.
“Good one, Mike,” said Toni, helping Laura back to her feet.
“She almost walked into that crater!”
“Mike, it doesn’t always work as well as it did with you,” Toni said and

apologized to Laura.
“What’s going on?” Laura asked, looking around for the crater Mike was

talking about.
“Well, the idea was to surprise you so you’d be impressed by how confusing

distance is on the Moon,” Toni explained.
“That hill is actually a mountain 40 km away,” announced Mike, trying to

salvage something from the ruined surprise.
“Are you kidding?” Laura said in amazement. “It looks so much closer!”
“It’s very difficult to judge distance on the Moon with the human eye,” said

Toni. “You’ll be much safer knowing that important fact.”
“When I took my first walk on the surface, I almost fell into a crater,” Mike

told her.
“Nice going Mike,” laughed Laura. “And thanks guys, for giving me the full

treatment. I feel I’ve been initiated into the exclusive society of lunar explorers.
I get so mad when I hear people talking about the Moon like it was just a big
rock. If they could stand here and look at that mountain and experience the
Moon as a planet, they would never say that again.”
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“There still can’t be that many people who still feel that way,” Toni said.
“The Moon is so important to space travel. Lunar exploration is enabling so
much science and driving technology.

“I hate to rush you two but I really need to get back to the base,” Mike told
them. Soon they were back at the rover and as Toni drove back to Moonwake,
Laura sketched on her pad. Mike watched her work and wished could draw like
that. She made it look so easy.

Laura kept very busy the first month. Time flew by as she filled each precious
day. Her daily schedule had her taking Bubba to the life science section early in
the morning before meeting Toni in the gym. First though, she would go to the
cafeteria for breakfast and since Mike was usually there, they’d eat together.
When he took off for the gym, she spent an hour in the lab working with Bubba.
The science team observed him doing tasks and he always looked forward to
playing their “games.”

Scientists were studying what Bubba was able to do in low lunar gravity and
he stayed behind in the lab when Laura went for her workout. After she finished,
she’d go back and take him home. There he’d spend the rest of his day dozing in
the garden and that was when Laura had time for herself.

The Bakers had taken Laura to visit the radio telescope and invited her along
whenever they went to the thermal observatory. She liked spending most of her
time on the optical telescope, which could be operated remotely from the base.
The powerful array telescope gave her wondrous images of the universe. She was
working under strict time constraints and obsessed about sketching as much as
she could.

Time limits or not, she still was required to attend her aunt’s first-aid class.
Everyone’s favorite part of the class was learning to use the inflatable first aid
station. Before they pulled a partner through the opening, the shelter inflated
with breathable air

Laura had seen these emergency room packs mounted on vehicles and placed
around the base. They were equipped with first-aid kits. Elizabeth told everyone
the packs were checked periodically to make sure they were charged and fully
operational. Up to four people could use a shelter for ten hours. It would be
cramped but livable.

When it was Laura’s turn, she pulled her partner inside and checked the air
quality before removing their helmets. She applied a splint to his arm and then
they remained inside the required fifteen minutes before exiting. The units gave
on-the-spot access to an injured person and provided emergency shelter.
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Laura wanted to tell Mike how the class had gone but he was running late
this morning. She’d already finished breakfast and was leaving to get Bubba,
when he finally showed up.

“Sleep in? You look like you could use it.”
“Oh man, I was up late working,” he groaned. “But I think the hopper is

finally ready for your uncle’s approval.”
“Wow! Did Toni know you were so close to finishing?” she asked.
“You just tell her to get her maps out,” he said. “We’re ready for our first

flight!”
“I’ll tell her this morning,” Laura said, barely able to contain her excitement.
“Oh, and tell her I talked with Jason last night. He said we need to be

careful because parachutes don’t work up here!” Mike laughed again at Jason’s
joke.

“He sounds like fun. Too bad he went home.”
“He was sorry he missed you too. You were like two spaceships that passed

in the night. Oh, and I can’t wait for Toni to hear this. His new girlfriend is a
pilot!”

“Gosh! How old is she?” asked Laura.
“Sixteen and she’s applied to the astronaut program. Jason told me Tasha

hasn’t stopped asking him about his trip to Moonwake. I told him she’s just
hanging around to get firsthand information about space! But he insists she likes
him. He said she’s been flying ever since she was eight—seems she’s flown all
over.”

“Wow, she sounds like a real overachiever. Hey, it’s late! I better get Bubba
over to the lab.”
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Chapter Fourteen

Mike’s hands rested on the arms of his chair as the countdown began. He signaled
the tower as the firing sequence began. “Five-four-three-two-one-ignition—lift-
off!” His adrenaline pumped as his body pressed into the seat.

“Maintaining course heading, speed steady,” Mike relayed to the launch
center.

“Copy Tracker II,” radioed the tower. “Engines off.”
“Engines off,” Mike advised. “On course 75.6° South, 133.7° East. Eight

minutes to touchdown.”
Mike was piloting to the far side of the Moon. The momentum of Tracker II

would carry him the 300 km to Schrödinger Basin. It was his furthest trip out
and the last one of the day. He checked his instruments to be sure he was on
course and then watched out the window as his ship sped across the surface. He
tried to recognize some landmarks but only managed to catch a glimpse of the
mountain range that made up the outer ring of the basin.

“Commence 180° thruster turns,” prompted the tower. Mike’s instructor,
Nick Manelli, had insisted he do solo flights to sites that gradually took him
further away from the base. He’d been working with the tower all afternoon and
hoped they would clear him for full hopper operations.

“Firing thrusters,” Mike responded, as he began initiating a series of thruster
bursts that gently rotated the hopper. It took practice to get this right or you’d
end up a spin. The hopper reached the crest of its flight and was being pulled
back to the surface. Thruster rotations positioned the hopper for landing.

“Turn complete, Tracker II on descent. Over,” he radioed.
“Copy, Tracker II,” acknowledged the tower. “We have you on screen,

commence firing.”
Mike restarted the main engines to slow the craft for landing. “Rockets

firing.”
“Looks good Mike,” came the encouraging words. “Two minutes to touch-

down, maintain present heading and reduce your speed.”
Mike powered up the engines in order to slow his descent. The tower radioed

him to prepare for touchdown. He watched his instruments tick off the meters



89MOONWAKE: THE LUNAR FRONTIER

to the surface. Two hundred, one fifty—the ground rose-up under him—twenty-
five, ten, five—the footpads touched the surface and the engines automatically
cut off. “Engine cut-off,” radioed Mike. “Thanks guys, what would I do without
you? I’m going out for some rock samples.”

“Okay Mike,” they acknowledged. “Nice flying. You make it look easy!
Launch return at 1600 hours.”

“Roger, tower,” he radioed back. “1600 hours—Tracker II out.” Mike checked
the time and saw he had only one hour. He looked around his newest landing
site. Hopping was great! After equalizing the cabin pressure, he opened the
hatch and climbed down to the surface. This definitely was the way to go. He’d
been to three locations since noon.

Schrödinger Basin was a huge two-ring crater, 320 km across. Its large size
and central ring of peaks distinguished it as a basin. Smaller impact features
were usually called craters. Mike was standing on the edge of a small volcanic
ash deposit that overlay one of the many deep cracks that crisscrossed the basin
floor. The inner ring was a mountain range rising 5 km up from the surface
surrounding the dark ejecta blanket beneath his feet.

He’d touched down near a site being studied by his dad and other geologists.
This work had been stopped though. It would start again after they finished
observing the new drilling techniques being tested at Tycho.

Mike looked around for the deep fractures his dad had described. They
should be in the ash deposit where he was standing. He walked slowly,
looking for the signal flags that would outline the openings. He finally saw
them and walked over to the fracture. The side was steep and dropped
down into blackness. His stomach knotted. Instinctively he backed away
from the edge.

Turning around, he fixed his eyes on his only companion. Tracker II was
sitting about 150 m in front of him. He thought how beautiful she looked.
The large domed superstructure that housed the crew cabin, sat perched on
support scaffolding. The water storage unit provided the usual necessities of
life as well as being a “storm cellar” designed to shield humans during radiation
storms. Four legs angled away from the superstructure and ended at circular
footpads. The fuel tanks were under the cabin and encased by the entire
structure. Mike was impressed by how little the design had changed from
landers used during Apollo.

As Mike looked around, something embedded in the ash caught his eye and
he picked it up. Immediately, he recognized the green and yellow crystals of the
xenolith and dropped it in his sample pouch. There were many more in this
area. Xenoliths had been deposited on the surface millions of years earlier, carried
up by volcanic eruptions from deep inside the Moon. He knew Toni and Laura
would each like one and picked up two more.
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It was 1600 hours when Mike finished and climbed back into the hopper.
He logged the samples and stowed them away for the return flight to the base.
After making his entry in the flight log, he called the base tower.

“Tracker II, ready for launch. Over,” radioed Mike.
“Initiate countdown for lift-off. Over,” radioed the tower.
“Five-four-three-two-one-ignition, liftoff.”
The hopper moved quickly away from the surface on a direct line toward

Moonwake. The outer ring of Schrödinger was huge. Orbiting the Moon was the
only way to see it all, something he couldn’t do in the hopper. Mike scanned the
surface, looking for the inner ring of the basin. It was easy to recognize as it came
into view. It framed a small keyhole-shaped crater, just like his dad had described.

The trip back was virtually perfect. Mike needed only one thruster boost to
adjust his course, making it the cleanest flight of the day. His mother was waiting
when he landed and asked him how he rated this special treatment.

Mike laughed. “I guess it’s my natural charm, Mom,” he said, feeling pretty
pleased with himself.

“The word is, you’re cleared in the hopper.” She was happy to enjoy this
moment with him.

“That’s right!” he said, grinning ear to ear. “And not only that but I’m also
cleared to carry passengers!”

“Let’s contact Tycho,” she said, taking his arm. “Your father will want to
hear your good news.”

Toni and Laura had been waiting for Mike in the cafeteria. They practically
pounced on him when he finally came through the door.

“How’d you do?” they wanted to know. “Did you pass?”
“Such a question,” he teased them. “You had doubts?”
“Oh, my Gosh, he did it! He really did it!” Laura screamed, jumping up and

down hugging Toni. “Now he can fly us all over the Moon!”
“Well, not exactly all over the Moon. I’ll need to get checked out on longer

range spacecraft to go out farther than Tycho.”
“Oh, that’s not important,” she told him. “Just think about where we can

go now!”
“The only place I’m going right now, is the food line,” Mike told them. “I

haven’t eaten anything since breakfast and I’m starving.”
Toni walked though the line with him. “We were talking to my parents

Mike and . . .”
“Don’t tell me they’ve changed their minds?” he said, turning to look at her.
“Oh, no. Actually, since your dad’s already there, they’ve decided we should

go to Tycho. Just like you originally planned. With so many science and mining
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teams already there drilling and doing field work, they think we’ll have a lot of
supervision.”

“Well, good,” he said, feeling relived. He decided not to ruin her news and
tell her he’d just heard the same thing from his dad. “Now can I finish my
dinner or have you already filed our flight plan?”

“Go ahead and eat Mike,” said Toni, angry that he wasn’t more excited. “I
think traffic control has had more than enough of you for one day.”

“That’s not a very nice way to talk,” he teased. “And to think I thought to
bring each of you a pretty rock from Schrödinger Basin.”

“Thanks Mike!” Laura said, taking the rock from his hand. “It looks just like
the one Toni has in her room.”

The freshness of Tycho’s rays made it easy to see from Earth. The bright
starburst pattern was made when a meteorite hit the Moon. It was 100 million
years old—young for a crater on the Moon. The impact dug out fresh rock and
blasted a hole in the surface 85 km in diameter. It was named for Tycho Brahe;
a 17th century Danish astronomer who proved how important it was for scientific
knowledge to be continuous and accurate. It was Tycho’s observations of the
planets that led Kepler to formulate his three laws of planetary motions. Isaac
Newton used those laws to describe the law of gravitation and that knowledge
allowed people to travel to the Moon. Newton, an honorable man, said, “If I
have seen further, it is because I have stood on the shoulders of giants.”

Mike’s landing was perfect and his passengers were duly impressed with his
newest skill. His dad met them and took them for a tour of the station. It was
primitive but adequate for the crews working out in the field. It actually reminded
Toni of what Moonwake Base had been like when she first moved there. Buildings
were crude shells covered with lunar soil, offering the barest necessities of life.
Everyone was so consumed by their work, they didn’t mind roughing it.

Mike had spent the short flight over telling Toni and Laura about the
astronomer Tycho. They weren’t sure if they should believe the part about the
bridge of his nose being sliced off during a duel with another young man. Mike
said they’d fought over who was the better mathematician and he’d worn a nose
fashioned from silver and gold the rest of his life. Laura couldn’t understand
anyone getting that angry over math.

The crater had steep walls and was over 5 km deep. Digging it out took a 4
km meteorite slamming into the Moon’s surface. Toni, Mike and Laura were
ushered inside the observation hut. Using binoculars, they watched a crew working
out in the awesome crater. Another crew was out 26 km and not in viewing
range. They were setting up repeater stations on the uplifted central peaks.
Their work would provide additional communications for the area. Orbital
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mapping had identified complex rock types at the peaks, including slowly cooled
rocks pushed up to the surface from deep inside the Moon. Scientists would
soon be collecting rock samples from those peaks.

A sheet of melted rock covered the entire crater. The shock of the impact had
literally liquefied the surface of the Moon. The melted rock eventually flowed
back into the hole, coating the walls and filling in much of the crater before
hardening. The floor of the crater was covered by rough lava, similar to volcanic
flows found on Earth. This lava had been altered—churned up for the last 100
million years by impacting meteorites.

“Will anything be left for me to discover?” Mike asked, as he studied the
teams in the distance.

“Don’t worry Mike, there’s always something to learn,” his father assured him.
“See the teleoperated robot over there? That was designed from the prototype I was
working on when Jason was here. There are four of them out on the surface laying
down wires with detonation packages. After they’ve finished setting up an area, we’ll
explode the charges and use the resulting seismic waves to map the subsurface. “Let’s
go over to the telerobotics center. Maybe I can get them to let you operate one.”

Inside, two operators were working the robots. Telepresence wasn’t a new
concept but it still fascinated people. Operating a telepresence unit from Earth
took a lot of patience. The long distance caused a delay in the response time,
making it very awkward to use. But here man and machine were able to work
simultaneously as one. Mr. Wren introduced them to the operators and they
agreed to show them how the units worked.

They took turns wearing the eyepiece that visually connected them to the
robot. Next they learned how to put on the hand and arm equipment to operate
the robot and move the units around the surface. It wasn’t as easy as they had
thought it would be. The operators wore extra gear that could override any
shaky movements the novices made. Working the units took a lot of skill and
they were happy to turn the operations back over to the experts.

It had been a long day and Mike’s dad needed to leave and relieve some
workers out in the field. After convincing them to stay and head back in the
morning, he showed them where they could get a hot meal and a bunk for the
night.

Mike was up early the next morning preparing for their 0900 departure
back to Moonwake. His dad had arranged for Rick Griffith to hitch a ride back
on his hopper. Laura knew Rick from her space prep class back on Earth. Rick
was overdue for some time off with his family and happy to join them on the
unscheduled flight. All other available commuter craft were currently occupied
at sites around the Moon or grounded and waiting for parts.

Rick climbed onboard Tracker II and thanked Mike for the lift. He reminded
him to load the core samples his dad had tagged for the base.
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“It’s all done,” Mike informed him. “They were loaded with the other canisters
early this morning. We’re ready to go once the girls get here.”

“Great! I’m ready to get back and spend some time with my family,” Rick
told him. “Maybe I should get cleared in hopper operations. Tell me what some
of these instruments do?”

“Sure,” Mike said, happy to show off his pride and joy. Mike was a natural
teacher and Rick was an eager student. While they waited for Laura and Toni to
join them, Mike explained to Rick the basic equipment and what some of the
instrument readings meant.

“After putting this hopper together, you must have a sixth sense for how
she’s flying,” Rick said. “Do you get a feel when the engines are running right?”

“I think so,” Mike said. “George Stephens wants me to know every nut and
bolt and what they do. He said it would pay off someday if I’m ever in a jam.”

Toni finally appeared, apologetic and all out of breath. “Sorry, we’re late
guys. Laura insisted on sketching those insect robots.”

“Hi!” Laura said, climbing in behind Toni. They stowed their things and
got set for launch.

Mike took a minute to calculate the launch azimuth and burn time, allowing
for weight changes, then radioed the tower at Moonwake.

“Tracker II, requesting clearance to Moonwake. Over.”
“Tracker II cleared for launch,” the tower advised. “Begin countdown. Five-

four-three-two-one-ignition. Lift-off.”
“You’re the only kid I know with one of these,” kidded Rick.
Mike laughed, savoring that fact. He leaned back in his seat anticipating the

quick trip back to the base. He and the others watched as the Moon swept by
beneath them. Laura said it was the best amusement ride ever.

Suddenly, a loud metallic bang vibrated through the cabin. Mike grabbed
the controls as Tracker II jerked erratically.

“Mike! shouted Toni, bouncing wildly in her seat. “What’s happening?!”
“We’re going to crash!” Laura yelled, as violent shocks whipped them around.
Mike fought for control and shouted at them to calm down.
“Tower. Tower! This is Tracker II. We’re out of control—suspect meteorite

hit!” he reported, breathing deeply to calm down. Even though this situation
had been low on the list, it had always been a possibility. “Oxygen light on,
pressure down and falling.”

“It sounds like your oxygen tank’s been breached,” advised the tower. “Set
her down now.”

“Roger tower,” Mike radioed back, as the small ship jerked unpredictably.
“Starting emergency landing sequence.”

Luckily, hopper’s engines still had some oxygen to burn. Mike switched to
his backup and started slowing the craft. He needed to set her down quickly
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before all the oxygen in his auxiliary tank was gone. Without oxygen, it would
be impossible to maneuver or reduce his speed and they would crash into the
surface. The hopper felt like a loaded barge and the sudden firings of the thrusters
rocked the spacecraft as Mike wrestled with the controls. He didn’t have time to
check on his passengers as he struggled to read the wildly fluctuating numbers
on the panel in front of him.

Realizing he could help, Rick read their position and fuel levels out loud as
Mike worked the thrusters. The craft started to steady. It seemed they might
have a chance but he’d have to slow it way down. The oxygen was fast running
out and they were close to losing their electricity. Quickly Mike switched to his
battery backup. That quick thinking saved the remaining oxygen for the engines.
They had to keep firing long enough to slow their decent.

As he pushed the engines for more power, the fuel indicator read empty.
“Three hundred meters—one hundred—fifty.” The engines sputtered just as
the spacecraft began slowing. Rick continued to call out their descent until
wham, they hit hard.
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Chapter Fifteen

“Nice job Mike!” Toni said, breaking the silence. “Please tell me this was an
unscheduled landing.”

Mike unhooked his seat restraint and got up to check on his passengers.
“Everyone in one piece?” he asked.

“We almost were one piece!” shouted Laura.
“Tracker II, on the ground,” radioed Mike. “How do you read? Over.”
“We read you loud and clear, Mike. What is your status?”
“No injuries,” he reported. “But that was some wild ride!”
“Glad you’re down Mike. Verify your coordinates.”
“We’re sitting on a nice flat piece of real estate 60° S 10° W,” Mike advised

the tower. “How soon can you get out here with an oxygen tank?”
“Sit tight, Mike. We’ll get back to you. Tower out.”
“How are they going to get us?” asked Laura, more composed now that she

knew they could talk to the base.
“Well, hopefully, they’ll fly in with an oxygen tank. I guess we’ll need some

more hydrogen too. Then we’ll fly out of here,” explained Mike, as he opened
the hatch and climbed down to inspect the engines.

That’s when he saw it, the reason for their sudden loss of oxygen. Something
had drilled a very small hole in the tank. Everything else looked all right. “What
are the odds?” Mike mumbled under his breath, as he climbed back inside.

“Tracker II, this isn’t the news you wanted but you’re going to have to dig in
for awhile. We’ve getting strong indications of a solar flare event and we won’t
get to you until after it passes.”

“How long is awhile?” asked Mike. “I don’t have an inventory of our
breathable oxygen yet. The engine’s oxygen tank is disabled and empty.”

“It should be about a thirty-six hour wait. Lucky for you, all indications are
it’s only a minor eruption. Inventory your supplies and give us your status. Get
the inflatable set up. It will stretch your oxygen an additional ten hours.”

“Roger, tower,” radioed Mike. “Tracker II out.”
They’d all heard the bad news. “How far is it to Moonwake?” asked Toni.
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“About eight hundred kilometers,” said Mike. “So you can forget about walking
it. Right now, we need to find out how much oxygen we have between us.”

“Well, I know the first-aid inflatable will supply us with about ten hours of
oxygen,” Laura said, remembering her first-aid class. “I’ll check the lockers for
extra suit cartridges.”

Toni volunteered to help her.
“I’ve got a full set of six on my belt,” Rick told them. “You all replaced your

empties before we left Tycho, I hope.”
“Oh no! I didn’t!” said Laura. She’d been sketching and forgotten to check

her supply. “I only have two charged.”
“How about the rest of you?” Rick asked, realizing how desperate this situation

had become. “Be absolutely certain of your count.”
“I’ve got a full six,” said Toni.
“Me too,” said Mike. “That means we have 20, two-hour cartridges to divided

between four people. Add the ten hours of air in the inflatable, and that gives us
twenty hours of air so far,” he said, optimistically. “Let’s locate at least, what,
ah . . . twenty-eight more cartridges? With the two hours we’re working on
now, that should get us to the deadline.”

“Poor choice of words, Mike,” said Laura.
“Let’s not start criticizing, Laura, or I just might get really annoyed about

your mistake that just cost us eight man hours of oxygen.”
“Check your packs for extras,” interrupted Rick. “Even partial ones will

help.” Everyone quietly looked through their packs but came up with nothing.
“We haven’t checked in here,” said Toni, opening the lockers. “I know there

should be a supply somewhere. Bingo! Here we go,” she announced. “There in
the one marked ‘OXYGEN’.”

“How many?” Rick asked.
“Wait. I think there are thirty,” she said. “Yes, thirty, two hour cartridges!

That gives us fifty cartridges for a grand total of one hundred hours, but only
two people can use the last, two hour cartridges.” Toni was already doing the
math, dividing the cartridges by four. “Two people will have twelve and two
people will have thirteen. That means we should save the oxygen in the inflatable
for last.”

“Okay, Toni, let’s double-check that,” said Mike. “We’ll all have suit air for
twenty-four hours, then while two of us still have two more hours on suit air,
two will start breathing oxygen in the inflatable. Then, after twenty-six hours,
we’ll all share the remaining nine hours of oxygen in the inflatable.”

“Right,” said Toni.
“Wouldn’t it be eight hours?” asked Laura.
“No, nine, because only two people would have been using the air for the

first two hours,” said Toni. “Added together, that gives us up to thirty-five hours.”
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“That’s cutting it real close,” said Mike. “But wait, we’re still not counting
the oxygen cartridges we’re using now.”

“We’ll be using those up real fast,” Rick told them. “It’s going to take a lot
of hard work to bury the inflatable. Call the base Mike. Tell them how much
oxygen we have. I’m going out to blow a hole for the shelter.”

“Blow a hole?” asked Laura, surprised by the idea.
“Lucky for us I have some PE and detonators! I forgot to take them out of

my pack,” Rick said, smiling sheepishly. “Good mistake, though. It will save us
considerable work.”

“What’s PE?” asked Laura.
“Plastic explosive,” he told her.
“Oh. Now I really do feel lucky,” said Toni.
“Tower, this is Tracker II,” radioed Mike, a little burned about Rick ordering

him to call the base. After all, he was the captain in charge.
“What’s the good word, Mike?” George asked.
“Hi, George!” said Mike, relieved to hear his voice. “What a miserable mess

we’re in.”
“We’ll work it out,” George said, trying to lighten the moment. “The guys

in the tower said you handled her like a seasoned pilot. I knew you would. Tell
me, what does your oxygen supply look like?”

“By coordinating our remaining oxygen, we’ll make it for thirty-five hours,”
he told him.

“That’s close,” George said plainly. “Sorry we’ll be delayed. We’re bringing
a craft in now, before the storm gets here. We’ll have it fueled and ready to
launch the minute it moves by.”

“We’ll be here,” Mike told him. “Rick Griffith hitched a ride with us and
has some plastic explosive. He’s blowing a hole for the shelter.”

“Well, that’s a break. We sure needed one. Cover it with at least a meter of
dirt,” George instructed.

“How are you doing Laura?” George asked, hoping to comfort his niece.
“I’m fine, Uncle George.” She was happy he was thinking about her. “Are we

going to be okay?”
“Yes. Just remain calm and I’ll be there fifteen minutes after the storm is

past. Catch up on some sleep,” he advised.
“We’ll hibernate,” she said, trying to be funny so her uncle wouldn’t know

how frightened she was.
“Look!” Toni shouted, as Rick detonated the explosive and a sheet of dirt

shot out of the hole.
“Toni?” called George. “How are you doing?”
“I’m fine, George,” she said. “I’m going down in another hole. I’m beginning

to think Mike’s bad luck!”
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“Well, from what we’ve heard, you all are extremely lucky!”
“I guess you’re right,” she had to admit. “Have you talked with my parents?”
“They’ve been advised and are on their way in from the radio observatory.”
“Tell them we’re fine and not to worry.”
“I’ll do that,” said George. “Now, I want all of you to get yourselves settled

inside that inflatable shelter. It’s less than two hours until the storm starts passing
over the Moon.”

“George?” called Mike.
“Yes Mike?”
“Can we use the canisters in the last locker to store water?”
“They should be good for that,” he said. “Have the girls fill them while you

and Rick bury the shelter. Take an emergency light into the shelter with you and
don’t forget to leave the homing antenna exposed. We’ll locate you by the signal.
Just stay put until we arrive.”



99

Chapter Sixteen

Mike opened the storage unit housing the inflatable shelter and took it out. “I’ll
give you a hand,” Rick said, taking one end. Together they carried the shelter to
the hole. “We might need to dig some to enlarge the hole. It looks like this unit
only comes with one shovel.”

“It looks good to me,” Mike said, staring down into the hole.
“After working so many years with this stuff, I’ve gotten pretty good at it.”
They dropped the shelter package into the hole, popped the pressure valve

and stood back to watch it inflate. It was lightweight but extremely tough. As it
opened, the interlocking struts unfolded and locked into place.

Mike went back to the ship, leaving Rick to position the shelter. It measured
2m x 3m and as luck would have it, fit almost perfectly into the hole. Rick had
picked this spot because there was a lot of loose soil lying on the surface to shovel
over the shelter.

As always, it was hard to judge distance on the Moon. The landscape was
fairly flat with mountains rising up in the distance. Rick decided he would need
the maps in his pack to pinpoint their location.

Mike returned with an extra shovel to help Rick dig. It was tiring but they
paced themselves, working steadily, throwing spade after spade of soil over the
shelter.

“That’s the last trip,” Toni said, pushing the last of the water canisters through
the opening. Laura was inside, sitting quietly to conserve her oxygen.

Finally Mike and Rick stopped. They drank deeply from the canisters coupled
to their helmets. They’d been shoveling for close to an hour. Now it was time to
move inside and Toni was dreading it. Logically, she knew it would save her life, so
she kept telling herself if she just would concentrate on that fact, she just might
get over this irrational fear of small places. She was determined to pull it off.

Mike was well aware of Toni’s claustrophobia and knew it wouldn’t help to
bring it up now. “Toni go ahead and get inside with Laura. I’ve checked the
shelter’s oxygen units and everything is in good working order.”

As she pulled herself through the tight opening, Toni was reminded of the
entrance to an igloo. “Hi Laura. Isn’t this cozy?” she said, already feeling confined.
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She tried to breath normally and looked at the supplies stacked at the end of the
shelter. Finally, she focused her gaze on the warm glow of the emergency lamp.

“Rick we’d better get inside,” said Mike. The shelter was completely covered
with a thick layer of dirt. The rigid structure had an external radiator that had
popped up during pressurization. It provided an outlet where heat could escape.
It also had a purification system to scrub carbon dioxide out of the shelter’s air.

“I’ll let the base know we’re going underground,” said Mike. “Do we need
anything else?”

“Get the maps in my pack,” Rick asked him. “But hurry, it’s almost time.”
Rick checked the antenna and then pulled himself through the tight opening.

The only part of the habitat visible from the surface was the heavy fabric covering
the opening, and the antenna and radiator.

Mike hurried back to Tracker II and got Rick’s maps. He radioed the tower
and took one last look around. They’d done all they could to insure their survival.
Now they could only wait.

Rick tucked himself into the next available spot in the shelter and jokingly
complimented Toni and Laura on their decorating. They laughed at his feeble
attempt at humor and told him they were happy he approved. He wished Mike
would hurry. The radiation cloud was due any moment and he didn’t want him
caught out on the surface.

“Any cabin fever yet?” Mike asked, pulling himself inside and squeezing
into the last remaining space by the door. “This is cozy, isn’t it?”

“Did you get the maps?” asked Rick.
“Right here,” Mike said and handed them over.
Rick opened the map and moved his finger across the page. “Well, according

to our coordinates, we should be right here on the floor of Clavius.”
Toni started to laugh, “Oh . . . . no, we’re at Clavius Base?” she cried in

disbelief.
“That’s right!” Rick laughed, getting the joke. “Imagine, we’re right where

Arthur C. Clarke put the Moon base in the movie, ‘2001: A Space Odyssey’.”

Without advanced warning, they wouldn’t have been prepared when this
deadly radiation silently moved over them. An unusually large solar flare would
have disabled electronic equipment, signaling the deadly dose.

For a long time the understanding of these solar eruptions had been terribly
inadequate but now some advance warning was possible. Major eruptions were
fairly rare events, which was one reason they hadn’t been studied and understood
sooner. Human space travel was making radiation detection a major priority. For
now they knew enough about forecasting a solar flare event to get to, or make
some sort of shelter.
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There was safety underground but the dirt had other uses. The lunar soil, or
regolith, was rich in elements deposited by solar winds. The building blocks of
life—nitrogen, carbon and hydrogen—were present in the dirt. Noble gas
elements, like helium-3, were also deposited by the solar winds moving through
space. Scientists were close to perfecting the process that would turn helium-3
into an energy source. This was a significant development for humankind because
a small amount of helium-3 extracted from the lunar soil would be able to
produce vast quantities of power.

But as important as this lunar dirt was to people’s future energy needs, its
value at the moment lay in the fact that it would shield the stranded party from
deadly doses of radiation for the next day and a half.

“Anyone know a good way to pass some time?” Rick finally asked, trying to
remember how Judy kept their twins busy on long trips.

“How about first letter-last letter?” suggested Toni. “Zack and I play it to
pass time when we’re out in the field with our parents.”

“I know this game,” said Mike. “Let’s do the Moon. Who wants to start?”
“I don’t know as much about the Moon as you do,” worried Laura.
“If you get stuck, you can just tag to another Moon thing. It has to have a

trivia tie-in with the other word. Then we’ll use the last letter of that new word.”
“Why don’t we just play in pairs?” asked Laura, knowing everyone else had

an edge over her.
“You’ll do fine,” said Toni. “Since we’re at Clavius, I’ll pick it to start. You’re

next Mike. Pick a place, or thing, that starts with S.”
“South Massif,” he said.
“F,” said Rick. “I know, Fra Mauro.”
“O to me?” asked Laura.
“Yes. Come on, you can do it Laura. It’s easy,” said Toni.
“Oh, I know one. Oceanus Procellarum! I remember it from the lunar atlas.”
“Good one! M to me. Mare Imbrium,” Toni rattled off. “M’s are always

easy.”
“Let’s make it a little more interesting,” said Mike. “Mare Imbrium was the

site of the Apollo 15 landing in July of 1971.”
“Oh, so now you’re going to be Mr. Show-off,” joked Laura.
“So . . .” he continued, “I’ll tag to anorthosite, the highland rock brought

back from that mission.”
“Thanks a lot, Mike,” said Rick. “E. Well, how’s this? Eratosthenes.”
“Wow, that’s impressive,” said Mike. “An S to you Laura.”
“Schrödinger,” she said quickly, happy to be holding her own.
“Well, this might be too vague,” said Toni, “but I’m tagging to regolith.”
“I’ll accept that,” said Mike, before realizing he was stuck with an H.

Eventually he came up with Hertzsprung, a basin on the far side of the Moon.
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“This is too easy,” Toni teased.
“Well I’m stuck with a G, said Rick. “What fits with a G?”
“Give up?” Toni asked, ruefully. She’d thought up a good ‘tag’ word and

wanted to use it.
“Okay, I’ll it pass to you,” Rick agreed, ignoring the order of play. “What do

you have Toni?”
“Geologist Jack Schmitt, the first geologist on the Moon.”
“Apollo 17, December 1972, said Mike. “A T to me. How about Tycho?”
“Orientale,” said Rick, a little quicker this time.
“I pass to Toni,” said Laura, who’d lost interest in the game.
“Chicken!” laughed Toni, but she was getting bored too. “Ejecta,” she tagged.

“Orientale had a lot of it.”
“Aluminum,” said Mike.
“Moonwake,” answered Rick, hearing an easy M.
“Who else wants to quit?” asked Toni, feeling more relaxed now and starting

to get sleepy.
They agreed to stop and quickly drifted off to sleep, grateful for the alarms

on their suits that would warn them when their oxygen ran low.

John and Lynn Baker waited anxiously at Moonwake for the storm to pass.
They knew if Toni and the others followed the rules, they’d be safe. Still, it was
hard not being able to help their daughter. It never was easy, no matter how often
these situations came up, but they knew her best chances for survival in space,
meant they had to accept these times as a necessary part of her growing up.

The orbiting satellite had a good fix on Tracker II and help would come as
soon as the radiation levels dropped. Twenty-four hours had passed since the
four went down with the hopper. The rescue launch was fueled and the pilot
was ready and waiting to take George and Elizabeth to Clavius. They were the
logical choice because they could best deal with mechanical and physical
problems. It was beginning to look like the earlier estimate of a thirty-six hour
lock down was on the long side. A launch was projected in about six hours.

Elizabeth was finding it hard to be objective about this. She hadn’t alerted
her sister on Earth because there was nothing they could do but worry about
Laura and she was doing enough of that for all of them. It was hard raising
children, but here on the Moon there were so many more things to worry about.
If they were late getting home, more than likely it wasn’t because they had
stopped for a quick sandwich and forgotten the time. Parents at Moonwake had
to have, or needed to quickly develop, the ability to cope with uncertainties and
the fears of raising children off-Earth. Elizabeth had never really appreciated
this as much as she did right now.
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Toni and Laura had already been using the shelter’s oxygen for two hours
when Mike and Rick took off their helmets. It was less confining with their
helmets off but it reminded them they only had nine hours of oxygen left.

They all prayed the radiation storm would soon pass by and they would be
rescued. Three more hours ticked slowly by and they were dangerously close to
the end of their oxygen. If no one came in the next six hours, they wouldn’t get
out alive.

Toni didn’t have any plans to check out just yet, especially since she was
getting a little control over her claustrophobia. She’d been keeping a secret from
her friends and decided this was a good time to share it. “I have some news,” she
announced. “I’m going back to Earth next term.”

“You’re kidding! How’d you work that?” asked Mike, in amazement. “My
parents said I couldn’t go for at least another term, maybe not for a year. I tried
to convince them to let me sign up for the student exchange program, but they
wouldn’t go for it.”

“Maybe you can convince them to let you come back for the month I plan
to travel after the term?” she told him.

“That would be great!” said Mike. “Jason could come too. You’ll be there
Laura, so we could all go together!” He was excited and getting fired up about
the possibility of visiting Earth and his seeing his grandfather again.

Talking and planning a trip back to Earth helped to take their minds off
their immediate problem. Rick wanted to keep that easy mood going and started
suggesting places they should visit on their trip.

“Jason’s girlfriend is interested in space. I bet she’d fly us around,” suggested
Laura.

“That’s right! Tasha has her own plane,” added Mike. “Hey, we could trade
space stories for transportation!”

“This mess we’re in should make a good story,” remarked Toni.
Rick was listening to their summer plans when he heard something outside.

Listening closely, he heard it again. Everyone heard it now and stopped talking.
Something was moving into the opening! They felt a tug and a head popped
through.

“George!!” they all yelled.
“Anyone need some of these?” George asked, holding out oxygen cartridges.
The danger had passed. One by one, they emerged from the shelter.
Elizabeth checked them over while the hopper was checked out and new

tanks were installed. The buried shelter would stay there and be added to a
growing number on the Moon. It would be noted the oxygen was gone and as
soon as a repair crew made the rounds, it would be serviced and refitted with
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more. This wasn’t the preferred way to place shelters but since it was there, and
buried, it was a valuable part of a growing network.

Mike climbed up into Tracker II and retrieved the sensitive electronic panels
he had snapped off the console. Luckily he’d remembered to put them inside
the hopper’s water-lined vault before going underground. George asked Rick to
return in the other craft so he could fly back with Mike.

Laura was speechless. She’d just gone from the uncertainty of being rescued
mere moments before, to sitting next to George about to lift off for the short hop
back to the base.

“How do you like the way we do things around here?” asked George.
“I like it fine,” she said. “Thanks for coming so quickly Uncle George.”
“We aim to please,” he said, patting her hand. “But we were lucky the storm

passed when it did.”
“Yes. This time we were lucky,” Mike said.
“We’re making oxygen inventory mandatory for every flight check in the

future,” George told him. “We can’t afford to be careless out here.”
Back at the base, Judy tightly gripped her little girls’ hands and waited with

the others for the second ship to land. She broke down, getting quite emotional
when she saw Rick. It had been a nightmare waiting for his return. He held her
close, then reached down and picked up his little girls, who were competing for
his attention. Before long, he had them all laughing about his great adventure.

After realizing it would be a vacation for them too, Mike’s parents agreed to
let him go back to Earth for a month. It was safer on Earth and they needed a
breather from all the excitement he’d given them lately.

Toni would return to Earth with Laura and Mike would join them at the
end of the following school term. Jason’s parents assured them they’d keep tabs
on Mike and confirmed that Tasha’s piloting skills were excellent. Mike’s
grandfather could be counted on to watch out for him. So everything was set.

The girls had been packed for a week. Toni could hardly believe she’d be
seeing Earth again. After living on the Moon for six years, she was more excited
about going back to Earth than she’d been about moving to the Moon. It felt
like home here and in a strange way, that didn’t seem right to her.

Mike decided to take them on one last hopper trip before they left. Their
destination for this trip was a site in the center of the huge Orientale Basin, one
of the biggest, most spectacular impact features on the Moon.

From space, Orientale Basin looked like a great big ‘bull’s eye.’ It was a dark,
lowland plain surrounded by giant rings of huge mountains. Geologists
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determined this basin formed about 4 billion years ago, an early time in the
Moon’s history. But many details of how it had formed remained unclear. The
best way to start a fight between geologists was to mention some aspect of basin
geology and they would soon be throwing rocks at each other in defense of their
rival theories.

Mike’s dad had studied the basin for the last several years and sent many
small robot probes to various landing sites around the structure. He’d even been
there on a brief, two-day hopper mission shortly after Mike’s family arrived on
the Moon. The need to get rock samples and set-up instruments around the
basin made Orientale a perfect destination for Mike and the girls.

According to his dad, Orientale was the “Grand Canyon” of the Moon.
There, he could do productive science, working for his dad as field assistant.
Doing something useful on these flights was not just an academic exercise—
Mike needed some justification to fly. Rocket fuel, even that produced on the
Moon, wasn’t free and Mike and his family couldn’t afford to fly Tracker II out of
their own pockets.

Mike planned to land near the basin center and collect rock and soil samples
of the floor and the dark lava flows that partly covered them. He would lay out
an array of small instrument packages, designed to measure the local magnetic
fields, seismic waves and the odd gas molecule or two that might happen by. By
doing some fieldwork, Mike could get the whole jaunt written off as a geology
mission. It had the added benefit of letting him log real base-support flight
time, an important step to upgrading his pilot’s license. Not bad for a teenager,
he thought.

“Now remember don’t dawdle out there,” instructed his dad as they loaded
the instrument package into the cargo hold. “Land, do the check-list, pack-up
and come home. I want to see full margins in all of your ship’s consumables
when you get back.”

Mike smiled at his dad’s concerns. “Don’t worry. I figure that we’ll get there
by 1500 hours, get out, collect samples for about an hour and then set up the
package.”

Laura and Toni were ready and waiting in the ship’s space-dock. Laura hoped
to capture some new lunar vistas on her sketchpad and Quasar was tucked under
Toni’s arm.

“Come on! We’re ready and raring to go!” Toni called to Mike and his father.
“I’ve been thinking about this trip all day.”

“Me too,” said Laura. “This will be my last chance for excitement before I go
back to Earth. I’ll be storing up artistic memories today.”

“Well, you’re in for a real treat,” Mr. Wren told them. “I’ve never forgotten
the first time I saw the basin. Of course I knew what it looked like from pictures
but I never really appreciated how big it is. Did you know the state of Texas
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could fit inside it? Even from orbit you won’t see the whole thing at once—the
Moon’s curvature is too abrupt. The only way you can really get a clear view of it
is from thousands of kilometers in space.”

“Ready?” Mike asked, anxious to leave. “Bye Dad, we’ll see you in a few
hours. We’ll be on our way back to the base by 1730.”

Toni looked at Mr. Wren and saw a hint of concern in his eyes. It wasn’t
many fathers who had a teenager qualified for space flight. She thought he must
be real proud. His look made her uneasy but she pushed it out of her mind.
Certainly, they’d had more than enough adventures in their short lives. They’d
fallen through that skylight into a lava tube and then there was that radiation
storm after the crash—but that was then. The odds were in her favor this time.
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Chapter Seventeen

Mike watched his instruments as Tracker ascended smoothly into space. The
three rocket engines ran beautifully, each one gulping in nearly half a ton of fuel
per minute. A slight vibration and the small acceleration was the only clue that
the engines were firing at all.

The quiet ascent still surprised Laura. She leaned forward and watched the
small view screen on the instrument panel. It showed a video image of the lunar
surface and it thrilled her to see Moonwake far below, growing smaller with each
passing second. As they slowly pitched over she could see the stark horizon of
the Moon against the jet-black sky. “I see stars!” she announced with excitement.
She’d been trying to see stars from the Moon’s surface since she came, but the
bright glare from the surface always limited her view. “Look at that really bright
one out there. It’s just above the horizon.”

“That’s Sirius, the Dog Star,” Toni remarked, glancing at the view screen.
“It’s one of the stars closest to our own sun—only eight light-years away.”

“A little out of Tracker’s range,” Mike joked. “Moonwake, Tracker II engine
cut-off recorded,” he radioed the base.

“Roger, Tracker II. You’re right on the beam. Predict landing site twenty-
two six eight niner, ninety-niner three five seven. Over.”

“Roger, thank you,” Mike answered as he tapped the numbers into his
computer pad. “Looks like the tower and Tracker agree for once,” he told the
girls. “We’ll be in transit for the next eleven minutes, so enjoy zero-g while you
can.”

“I’ll pass on that, if you don’t mind,” said Laura, looking a little green.
“Besides, it’s nice and comfy right here in this seat.”

The girls hadn’t ventured out of their seats on the earlier flight to Tycho, but
this time Toni quickly unlocked her seat restraint to float around the cabin. She
moved smoothly down into the lower bay of the craft and pressed her face against
the window in the hatch door. With Tracker II oriented hatch down, the Moon’s
surface slid silently beneath her. She gripped the handholds and stared wide-
eyed at the huge craters and rugged mountains moving below. Because of their
high latitude, the sun cast long, jet-black shadows that made the terrain look
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forbidding and mysterious. The hopper was at a low altitude and moving rapidly.
Toni wasn’t sure whether to be thrilled or scared. Finally, she realized she was a
little of both. It was like being on a roller-coaster ride or skydiving on Earth.

“Mike. Laura. Come down here. You’ve got to see this!” Toni called up to her
friends.

“I have to keep my eyes on the road Toni, and Laura’s not feeling too well,”
Mike answered.

“Oh, come on Laura! The artist in you will never let you forgive yourself for
missing this scene! What’s a little space-sickness, anyway?” Toni coaxed.

“Okay, I’m coming down. But you get to clean up the mess if I toss my
cookies!” said Laura, only partly in jest, as she slowly floated out of her seat and
made her way down, trying very hard not to move her head. She made it over to
the hatch window just as Toni gasped at a passing crater. The gigantic, dark
shape swooping by the window startled Laura too. It was a deep crater, its floor
swathed in the darkness of shadow.

“Wow! I can’t believe we’re going so fast!” Laura’s stomach churned more.
“Things moved more slowly up top.”

“It looked more orderly because you were looking at the horizon, which
appears to move more slowly,” Toni explained. “Now, we’re looking straight
down. Remember, we’re traveling over a kilometer per second. Quick! Check out
that canyon down there!”

“That’s Vallis Bouvard,” Mike called down to them. “My dad told me about
it. When Orientale Basin formed, it threw out big blocks of debris that skidded
across the surface. Some of them dug those long trenches by impacting the
surface at low angles. It’s called a secondary crater chain.” The budding young
geologist enjoyed trying out his new knowledge on the girls. “They’re found
around craters too, but the biggest ones are associated with basins.”

As they watched, a large dark cleft swiftly moved across their view. It was
partly filled with wormy, desolated terrain, like a giant mudflow had filled a
huge gash in the crust. Laura and Toni stared open-mouthed as the silent vista
swept by. Hundreds of kilometers of desolate, forbidding landscape extended
out in all directions.

“If you got lost out there, no one would ever find you.”
“Well, we’re not lost, Laura,” Mike called down, hearing her remark. “You

better get back in your seats. It’s only three minutes to engine ignition for landing.”
Tracker II had already started its slow pitch around. Mike was still amazed

that the flight of a hopper over the Moon was literally that of a giant cannonball.
The take-off was the cannon firing, the zero gravity portion was the ball’s flight
through the air and now—now it was time to slow the cannonball down so that
it would not make its own crater. Laura and Toni floated up from below and
strapped themselves into their seats.
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Laura had been so taken by the view from the hatch window that she’d
forgotten her nausea. Mike had carefully monitored his instruments during the
flight and knew precisely where he was, as well as what direction they were
going, how fast Tracker was moving and how much time was left in the flight.
“Moonwake, Tracker II here. Ignition in 30 seconds,” he notified the base.

“Roger, Tracker II,” came the reply. “We show you right on the line. Auto-
corrections on. No need for update.” The Moon’s gravity field had slightly tugged
at their flight path but the change was so minor the computer would
automatically correct for it without Mike re-programming their flight path.

“Sounds good,” Mike answered. A slight jolt told them the engines had
ignited. There was a slight humming vibration as the engine throttled-up. “It’s
not as smooth because we’ve burned off some of the fuel load and we’re lighter
than before,” Mike explained to the girls. “It’s nothing to worry about.”

“Who’s worried?” Toni said. “This is exciting!” They watched the video screen
as the ship closed in on the landing site. The basin became clearer, in ever-
increasing detail as they continued rapidly over a huge mountain range. Laura
gasped and instinctively lifted her knees. It seemed as if they would scrape the
tops of the peaks.

“Mike I know you know our altitude to within a gnat’s eyebrow,” said Laura,
“but are you absolutely sure you know how high those peaks are?”

“We’ll find out soon enough,” Mike said with a smile. “Moonwake, Tracker
II on final.”

“Roger, Tracker II. Sixty three twenty one,” responded flight control, as it
gave Mike an update on his fuel load. He hadn’t used as much as expected,
which was good.

The terrain moved by much more slowly now and bright streaks flew off at an
angle. The dust kick-up signaled their final approach. Tracker gently groaned as it
set down on the lunar surface. The engines cut-off and the hopper fell silent.

“Oh Mike! What’s happening?” shouted Toni, as Tracker tilted left, then
stopped and straightened as the auto-leveling device in the landing struts righted
the vehicle back to vertical. The automatic adjustment had frightened the girls
and it annoyed them when Mike laughed about it.

“Moonwake, Orientale Base here. The Tracker has landed!” Mike radioed.
He had always wanted to say that!

“Roger, Orientale,” control radioed back, playing along with the gag. “You’ve
got a bunch of guys here about to turn blue! We’re breathin’ again. Thanks a lot!”

“Why does that sound so familiar?” asked Laura.
“Because those were the first words from the Eagle after it landed the first

men on the Moon in 1969,” Toni explained. “Of course, they were at Tranquillity
Base, but those are more or less the same words. Bravo, Michael! You should be
on stage.”
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“Thank you, thank you. Ah, my public,” joked Mike, happy to see his little
performance had registered with the crowd.

“I can’t believe I got the chance to come here,” said Laura. “Can I help you
with your work, Mike?”

“Why not? With all of us working, we’ll have more free time to wander
around later. I never have enough free time on the surface.”

As soon as everything was shut down, they got started.
“I’ll do the sample collection if you and Toni get the instrument package

unloaded,” said Mike. Take it out a few hundred meters. I’ll be over in a little
while to help you set up and get it aligned.”

They already were suited up and only had to put their helmets on before
pressurizing their space suits. The hatch popped slightly as it opened and they
scrambled down the ladder. All around them, the floor of Orientale Basin
stretched away in the early lunar dawn. On the horizon, brightly lit peaks
protruded above the local horizon. The highlands’ color looked starkly white
compared to the dark chocolate color of the local mare plain. In the opposite
direction, a beautiful blue-green and nearly full Earth hung like a Christmas
tree ornament over the dark, back-lit horizon.

“Isn’t this wonderful!?” Laura gasped. “This place looks like all my favorite
paintings of the lunar surface rolled into one!”

“It’s the Earth that makes the scene,” Mike remarked. “There are only a few
places where it’s so low above the horizon. It’s that way at Moonwake because
we’re near the pole. Here it’s close because we’re on the limb of the Moon.”

“Limb?” Laura asked. “You mean like arms and legs?” she joked, wanting an
explanation.

“That’s just what they call the 90° longitude lines of the Moon,” Toni said.
“Because the same side always faces the Earth, we call the edge of the Moon the
limb.”

Mike got busy unloading his geology bag. It contained sample cans, a hammer,
some hollow core tubes, and a camera that he’d use to document exactly where
and how the samples were collected.

Toni and Laura moved around to the other side of Tracker, where Toni pulled
a lever allowing the lower cargo bay to unfold like a table. The complicated
instrument package was designed for simple set up. Such packages were routinely
taken along on these hops, and a fairly large network of stations had already
been erected at different sites around the Moon. Together, Toni and Laura heaved
the package off the equipment bay and carried it like a heavy ice chest between
them.

“Let’s move off in that direction Laura,” said Toni. “We need to get at least
200 meters away so the dust spray from Tracker’s assent won’t gum up the
works.”
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“How much do you suppose this thing weighs?” Laura asked her.
“Oh, about 200 kilos I’d guess,” Toni said. “We wouldn’t have a prayer of

lifting it on Earth. Living in low gravity can have its advantages!”
“Oh boy!” Mike called out. “I found some really cool rocks over here! Look

at that baby—pure plagioclase! Dad said I would probably find some anorthosite.
He’ll sure be happy.”

Mike noted his location in the logbook, then carefully placed his treasure
in an aluminum cylinder and sealed the top down tightly. Next he next
took out a long hollow tube and slowly pushed it into the surface. The
core sample would be filled with a few hundred grams of soil and retain
the record of any subsurface layering that might exist. Mike also used a
rake tool to collect pebbles and walnut-sized rocks. By using this technique,
he could quickly collect a large number of rock types that made up this
part of the Moon.

The girls set the awkward package down between them. Next, Toni pulled a
large, hand-sized ring on the side and stepped back. Instantly the instrument
package unfolded into several different pieces, each one rolling out on its own
cable until they were all arranged in a broad circle around the central station. It
deployed like the rubber boats used on Earth for fishing or the life rafts that
inflated with just the pull of a string.

“Ahhhh—that was easy!” said Laura, thinking this was fun for work. “Are
there any other important scientific tasks I’m qualified for?”

“No, so why don’t you wander around for artistic inspiration,” Toni told
her. “Just don’t go out of sight. I still have to set-up and align the station antenna
and do a quick transmission test, but I’ll be along in a few minutes.”

Laura walked slowly back toward the hopper. She stood in the lunar dawn
thinking how really beautiful Mike’s spacecraft was. Sure, it was an ungainly
collection of tanks, platforms, struts and pipes but it had a certain purity of
purpose. Brilliant sunlight glinted on the gold and silver thermal blankets covering
the spacecraft’s structure, making Tracker II shine like a cathedral against the
dark sky of the Moon. It was all the more striking because it was the only thing,
besides Earth, that appeared to have any color.

Laura stared at the vehicle for a long time, carefully memorizing each angle
and line. She was already picturing the subject for her next painting—Tracker II
and its crew standing on the ancient lava flows of Orientale Basin with the Earth
in the distance, perfectly complementing the theme of the scene—man and his
home planet, brings color to a desolate world. Lost in her thoughts she jumped
when Mike suddenly appeared next to her.

“Sorry Laura, I should have said something. Sometimes I forget the radio is
the only way we hear each other approaching. It’s really something, isn’t it?” he
said with pride, looking at Tracker II.
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“Yes, it is,” Laura agreed, looking at Earth. “I miss it, but I’m so lucky to see
it from here.”

Mike was puzzling over her remark when Toni came up and joined them. “I’ve
set up the instrument package,” she told Mike. “Now let’s have some fun! Watch
this!” And with that, Toni took off running, at least as fast as slow motion, induced
by low lunar gravity would allow. Mike and Laura gasped as she leaped two meters
completing a somersault and landing gracefully on her feet in mid-stride.

Mike was shocked—Toni knew better. Such stunts were written about in
the safety guidelines for Moonwake and strongly discouraged. These regulations
were rigorously taught, especially to children, in hopes of instilling a quiet sense
of dignity and respect for these harsh conditions. A misplaced step or jagged
rock could tear a hole in someone’s pressure suit, an event that up to this point
had not happened, at least not that Mike had heard of. Toni had always been
much more relaxed about this than he was, but still he was shocked to see her
taking safety so lightly.

“I’m going to try that!” Laura announced, taking off in Toni’s direction. She
leaped onto her hands and into a near-perfect handspring. Dust sprayed out
from her boots as she landed, not quite-so-gracefully as Toni. “Come on Mike,
you’re next!” she called to him.

“We’re really not supposed to be doing this,” Mike told them indignantly.
“Did you sleep through those safety briefings we had?”

“Lighten up, ‘Dad,’” Toni said sarcastically. “I’ve always wanted to do this. I’m
out of range of the TV monitors and I’m taking my chance while I can!” And with
those words, Toni took off again, starting a forward handspring similar to Laura’s.
Unfortunately, she tried to do a double-somersault and got through only one and a
half turns before landing unceremoniously on her backside in a spray of dust.

“I hope you enjoyed that!” Mike said angrily. “Look at all the dirt you’re
getting on yourself. You’re never going to get that suit clean!” he admonished.
“We’ll be breathing that stuff all the way home. Once we’re in free flight, that
dust is going to float everywhere, especially up our nostrils.”

“Mike’s right, Toni,” Laura coaxed. “We’d better cool it. Come on. I’ll brush
you off.” But her glove only managed to grind the dirt into the white fabric, that
by now, was a dirty black color.

“Oh, this is just great!” Mike said in exasperation, handing her a small
brush from his geology bag. “I know Dad told me to get plenty of soil samples
but this is ridiculous!”

“I didn’t think it would be such a big problem,” Toni said defensively. “We’ll
keep your precious spacecraft clean, don’t worry.” She was mad and hurt that
Mike would get so angry over something she’d wanted to do for so long. Who
did he think he was anyway? She thought he’d enjoy her attempt at breaking
some silly rules, instead of criticizing her for it.
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“I’m not worried about Tracker! I can clean this up when we get home.
But you better work on a story for George about how your suit got so
dirty,” said Mike, walking defiantly toward Tracker and leaving the girls to
follow.

“Come on, Toni,” Laura said, as she gave up trying to brush the dirt off her
suit. “Let’s not get left here.”

“Fine! Let’s go!” Toni snorted.
Barely on speaking terms, the three explorers walked to the ship. Mike packed

up his field bag and climbed into the hopper. Toni followed slowly, determined
not to have another confrontation until they were safely inside. Laura climbed
in last and sealed the hatch.

As soon as the cabin pressurized, they took off their helmets. Immediately
their nostrils were filled with the pungent, acrid odor of lunar dust. Clouds of
fine dust billowed around Toni. Most of it finally settled on the floor but some
of the finer dust stayed suspended in the air. Mike had been right about the
dust and that infuriated Toni even more.

“Well, if you hadn’t made such a big issue about it, I never would have
missed my landing!” Toni yelled at him. “This isn’t all my fault!”

“Let’s not talk about it,” Laura said, hoping to smooth things over. “Let’s
just go home.”

“I agree with Laura,” Mike said sharply as he climbed up to the flight deck.
“Take the co-pilot’s seat, Laura,” Toni said. “I’d rather sit back here, if you

two don’t mind!”
Laura saw some wisdom in this and climbed up to the flight deck and sat

down next to Mike. He silently went through his pre-launch checklist, making
sure all the screens and gauges read correctly.

“Moonwake, this is Tracker II,” Mike radioed. “Cycling three minutes to
ignition—mark, computer ready to receive trajectory update.”

“Roger, Tracker II. How did everything go?” Mike paused when he heard his
dad’s voice.

“Yeah great! Mission accomplished,” Mike replied, barely able to hide his
annoyance.

“Come see me when you back to the base,” answered his dad, hearing Mike’s
exasperation. Allen figured Mike had run into some problem with his fieldwork
and they could talk about it when he got back.

“Don’t you think you’re being a little hard on Toni?” Laura quietly asked
Mike off the intercom. “She only did it to impress you.”

“Well, she impressed me, all right,” Mike answered sourly, but inside he
knew that he’d over reacted and come down too hard on Toni. After all, she’d
only tried something he’d like to do but didn’t have the courage to try. “Let’s
not talk about this now,” he told her.
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“She really likes you, Mike,” Laura said. “Although right now, I’m not so
sure anymore.”

Laura’s personal observation surprised Mike but it got him to push the
intercom button.

“Toni, I’m sorry I made such an issue about your gymnastics show out
there. I guess I was just a little surprised, that’s all.” And envious, too, he thought.

“Don’t worry about it,” Toni said curtly. “I’ll live.”
Tracker’s turbo-pumps started up, producing a loud whine that rang through

the cabin. A low shudder of a vibration followed.
“What was that?” Laura asked. “I haven’t heard that before.”
“I’m not sure. All the instruments read go. Hey, Toni would you lift the

access door to the turbo-pump control panel and tell me what the readings say?”
“All lights are green,” she answered a few seconds later. “But that sure didn’t

sound right Mike. Have Moonwake give us a read on this.”
“Moonwake, Tracker II. Two minutes to ignition. You’re looking at our

systems—is everything green there?” Mike asked, prompting them to take a
look with remote telemetry at Tracker’s temperatures and pressures. It was like
having a guardian angel sitting on your shoulder.

“Roger, Tracker II, stand by.”
As they waited tensely for assurance from the base that everything was all

right, Toni’s sense of unease returned but she kept it to herself.
“Tracker II, we don’t blame you for being a little gun-shy but you are all

green—all go.”
“Roger,” Mike answered with relief. “It must be a pump bearing,” he

explained to Toni and Laura. “I’ll strip the engine down when we get back.”
The countdown clock ticked off the last remaining seconds at Orientale

Base as they waited for the ignition that would take them back home.
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Chapter Eighteen

Once again there was the thrill of acceleration as Tracker’s engines ignited, then
throttled up and pitched them over as the spacecraft sped toward home.

“Tracker’s all green, TECO in 60 seconds,” Mike called, relaying engine
cut-off time to the base. He thought he felt the shudder-vibration again but it
was so subtle he couldn’t be sure. The ride was very smooth now. They were
getting lighter by the second as the fuel load burned off, making the sense of
acceleration all the more acute. Mike waited for the automatic engine cut-off,
carefully keeping his hand on the manual switch, just in case.

“Tracker TECO in ten seconds,” he radioed. The clock counted down to
zero but the engines continued to burn. Mike stared in disbelief at the panel.
“Moonwake, going to manual shut-down,” he relayed and punched the cut-off
button. “Primary system failure! Abort system activated.” Again Mike punched
the manual shutdown button but Tracker’s engines were unaffected by Mike’s
frantic attempts to shut them down and they continued to burn. “Toni! Shut
down the turbo-pumps manually!” he called down to her.

“No take, Mike! The lights show red, but they’re still on.” Toni reported.
“That’s not possible!” Mike yelled. Don’t panic, he told himself. He tried to

think slowly and clearly. With the power shut down to the fuel pumps, the
engines couldn’t possibly burn, he reasoned. Quickly he reached up and pulled
the circuit breakers. Large, blue sparks shot from the breaker panel. The cabin
lights dimmed briefly but the engines continued to burn.

“Tracker II, we show you Condition Delta. You are two zero four one.
Recommend pulling pump breakers three and four,” the tower instructed. Mike
knew “Condition Delta” meant they would overshoot the base by a lot!

“Breakers pulled, also manual shutdown of turbo-pumps—no joy,” Mike
radioed, trying to sound controlled. He was thinking very deliberately and staying
calm. His life and the lives of his friends depended on a cool head. “We’re getting
some transients here Moonwake,” Mike said, watching the electrical sparks shoot
from the breaker panel.

“Roger, Tracker II. We see it.”
“Mike, what’s happening?” Laura asked, afraid this was very serious.
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“Not now, Laura,” Mike said abruptly. He needed to give the ship—his
ship—his full attention. I should shut off the fuel lines he thought, engines
won’t burn without fuel. Reaching over he pulled the circuit breakers that
controlled the fuel line valves. Again, bright sparks and now orange smoke poured
out from the slots behind the panel. The smoke began filling the cabin. “Helmets
on—pressurize!” Mike commanded, following strict protocol. The cabin briefly
flooded with a white Halon fog. As the air around them cleared, the control
panels stopped sparking.

Then came the message, “Tracker, you have Condition Epsilon!” The engines
had finally stopped. There was nothing left to burn. “You’ve achieved orbit
Mike.”

“I thought you said Tracker couldn’t orbit the Moon,” Laura said. “I distinctly
remember you saying a hopper couldn’t get into orbit.”

“What I meant was, we couldn’t go into orbit and still land safely back on
the Moon!” Mike snapped. “A hopper is designed to stop firing its rocket engine
before it goes fast enough to achieve orbit. We don’t carry enough fuel to get into
orbit and then brake ourselves for a safe landing.”

“Do you mean we’re going to crash-land!?” shouted Laura.
“No! Take it easy! We’re safe for the moment. What I am saying is, we don’t

have any fuel left and we have no way to get down.” Mike realized that didn’t
sound any better.

“Won’t the orbit gradually decay by itself?” Toni asked. She had floated up
to the flight deck, feeling the need to be close to her friends.

“Yes, it will and that’s a big problem,” Mike replied. “The Moon’s gravity
field isn’t smooth. There are these big “lumps,” dense places on the surface
called mascons. Mascons pull and tug at passing spacecraft and change their
orbit. It isn’t much of a change but it will happen on every orbit we make and
eventually we’ll be pulled into the Moon. We can’t stay in orbit forever.”

“Okay, then what can we do?” Toni asked. “Can someone come get us?”
“I bet that’s what they’re working on,” Mike said, gloomily. “It means the

end of Tracker II. They can’t refuel her, so I can’t fly her down.” He was sick
about losing his ship but he knew they had more problems than the death of his
hopper. “Even if they could, we don’t have the equipment to make a zero-gravity
fuel transfer! Tracker’s done for.”

“I’m sorry, Mike,” Toni said, suddenly realizing what this meant.
“No, Toni, I’m sorry,” he blurted out. “I’m sorry I yelled at you down there

on the surface and I’m sorry that you’re both in danger because of this miserable
piece of junk!” And then despite all his efforts to stop them, tears welled up in
his eyes.
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“Don’t talk like that!” Toni said, “Tracker’s a beautiful ship! She’ll keep us
safe until we get help! Please Mike,” she pleaded, “we need you to help get us
through this.”

Her words snapped Mike back to his senses. He had to shake off his own
feelings and focus on a solution to the problem.

“Alright,” Mike told them. “Let’s get ourselves out of this jam.”

“I don’t believe this, Allen!” Julie Wren blurted out in exasperation. “You
told me Mike would be perfectly safe in that contraption!”

“Nothing here is perfectly safe,” Allen Wren reminded his wife. “But I’ll
admit, on top of everything else, this really is too much. But don’t worry. They’re
safe for the moment. We’re preparing a rescue mission.”

“Can you get to them in time?”
“Absolutely! They have enough electrical power, oxygen and water for at

least forty-eight hours and we’ll be rendezvousing with Mike in three hours.
They’ll have to make an extravehicular transfer because Tracker doesn’t have a
docking collar, but they have their pressure suits and that shouldn’t be a problem.
Stop worrying Julie!”

“They’ll have to walk in space, Allen? What if the transport misses the
rendezvous?” she continued to press. “Will there be time for another one?”

“It won’t miss the rendezvous. They do this all the time, Julie. Please don’t
worry. I have complete faith in these pilots.”

Julie was only partly calmed by her husband’s assurances. It didn’t seem to
help having all this technology at their disposal. The Moon continued to play
cruel, long odds tricks on her family. Rescue after rescue—it just wasn’t right!
She would never permit her son to go off alone again. Just wait until he got
home!

Allen Wren looked up as Nick Manelli walked into the room. Nick would
be flying the rescue mission and his calm demeanor helped reassure Allen and
Julie.

“Don’t worry, this is a very simple mission profile. We’ll be next to them in
no time. Jack and I go out to the orbiting labs twice a month so we know what
we’re doing,” he assured them. “Allen, I want you to talk to Mike and make sure
that he shuts down his thrusters. We don’t want him to make any sudden
maneuvers that could goof up the rendezvous. It won’t hurt Tracker to drift in
orbit for a few hours.”

“I’ll be coming with you,” Allen said. “I can help bring them across to the
transport.”

“There’s no need for that,” Nick told him bluntly. “Jack and I can handle it.
It’s better for you to be here on the radio, keeping them calm and making sure
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they don’t do anything to cause us to drift off the beam. With such a low orbit,
this is going to be a little tricky. You’re more valuable here, as their anchor to
Moonwake. They’ll instinctively listen to you, more than to Jack or to me.”

Just then, Jack Arnold strode in, “We’ve got our mission profile and the
rendezvous calculations are finished. The ship’s ready, Nick. Let’s move it!”

Nick turned to Mike’s mom and smiled, “Keep the faith Julie. We’ll have
them back before you know it.”

Mike and Toni went over the detailed checklist sent to them from the
base. They were instructed to power down all unnecessary systems onboard
Tracker to conserve their battery power. They shut off the main lights, which
left the cabin dimly lit with the eerie red glow of the emergency lights. Most
of the circulation fans were shut down next. Tracker II was as quiet as Mike
had ever heard her.

Laura felt useless because she really didn’t know enough about space systems
to help, so decided to stay out of their way. She quietly stared out the hatch
window, being careful to keep her feelings of despair to herself.

Tracker was in an elliptical orbit that reached 200 km, at its highest point
and back down to 25 km or so, at its lowest point. It was a real roller-coaster
orbit because ships flew faster at the perilune—the point closest to the surface in
lunar orbit. The apolune—the highest point from the surface—was the slowest
part of the orbit.

Laura watched below as the wide expanse of the Moon moved slowly by.
Toni had told her they were exactly opposite their Orientale landing site, on the
eastern limb of the Moon just north of a feature named Mare Smythii after an
astronomer named Smyth. Funny, Laura thought—other maria had such poetic,
imaginative names.

They were just about to cross over into the darkness, the nighttime side of
the Moon. The surface below cast long, menacing shadows as they flew towards
the terminator, the dividing line between day and night.

“DCA heaters off, check. LMTV off, check.” Mike called out as Toni marked
off their progress. “There, that ought to do it,” he announced. “Moonwake,
Tracker II, check list complete.”

“Roger, Tracker. Here’s some good news for you. Transport Omega is on
final countdown to launch and everything looks good,” the control tower told
him. “We’ll be seeing you in a little over two hours. We’ve devised a quick
intercept rendezvous. When you guys hit perilune, they’ll be hot on your
trail.”

“That’s great, Moonwake!” said Mike, with relief. “We’ll be watching for
them.”
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“Mike, this is Dad. We want you to minimize radio transmissions to conserve
power. We’ll be sending you bulletins, so keep your receiver open but don’t
acknowledge unless you stop hearing them. Over.”

“Roger, Dad. Tracker II out.” Mike clicked off his transmitter and a tense
silence filled the cabin. “Hey! He didn’t say we couldn’t talk!” Mike laughed.
“Stop worrying, you heard him, everything is going to be fine!”

“I know you won’t let anything happen to us Mike,” Toni told him. “It’s
hard to know what to do. I mean it’s hard to just sit here.”

“How about some zero-g gymnastics?” Mike suggested with a smile. “I guess
that would be the least of our worries now!”

“I-don’t-think-so!” Toni answered, in mock indignation. “Beside, haven’t
you noticed? We’re a little short on space up here or maybe it’s just that we have
a little too much space!”

“Hey Laura! How are you doing down there?” Mike asked, annoyed by
Toni’s remark.

“Yeeesssir,” she answered in a trance-like voice. “I’m looking at something
quite wonderful.”

Mike and Toni floated down to the lower bay of the cabin to join her. The sun
had just gone behind the long, dark curve of the lunar horizon and long, white
streamers extended out into space. It was the corona of the sun. They were witnessing
their own private solar eclipse with the Moon between them and the sun.

“That’s the outer atmosphere of the sun,” Toni explained to Laura, feeling
compelled to serve as Tracker’s resident astronomer. “Those streamers are jets of
hot gas, flowing out along magnetic field lines.”

“Oohhhh, look over here!!” exclaimed Mike. Toni moved around to the side
away from the solar spectacle, to where Mike had his face against the window.
Outside there were stars but this wasn’t like any star field they’d ever seen. There
were hundreds of thousands of millions of stars—each brilliant, tiny point of
light painting the black sky like grains of sand on a beach. The dim red light
inside the cabin had adapted their eyes to the darkness, making the spectacle
even more dramatic.

“Look!” Laura gasped, as Tracker continued on its orbit around the Moon.
“There! There’s nothing there at all! Aren’t stars everywhere?”

“It’s the Moon!” Mike said in awe, as he stared at the sight. “The far side at
night is the blackest black you’ll ever see. There’s no earthshine to illuminate it,
only starlight.” And for a moment they almost forgot their problems as they
marveled at the wondrous universe and the jet-black circle that marked their
Moon in the midst of a star-filled sky, the likes of which few had ever seen.

The luminous, white band of the Milky Way stretched across the star field,
hundreds of times brighter than seen from Earth, where city lights obliterated
most of the stars. Mike almost believed he could reach out and touch it.
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“Moonwake-Omega, radio check,” Nick Manelli’s voice rang out as he tested
his communications system. “We’re ready for launch.”

“We read you, Omega. Go get ’em!” directed George Stephens, who had
stepped in to coordinate the rescue. “Launch azimuth set, ignition!”

The transport’s engines ignited and Omega rose smoothly from the launch
pad complex at the base. As the transport pitched over, it’s three main engines
throttled up to full power. Omega made Mike’s hopper look like a firecracker. A
long, blue-orange flame extended behind it for 200 meters. Everyone at the base
knew about the rescue and were following it. They’d had their share of emergencies
but this one was different. No one could remember anyone from the base being
trapped in lunar orbit before.

Silently Omega arced through the blackness, rapidly moving out of sight
below the horizon. Now the drama would be followed on radio. George was
reminded of the early days of broadcasting, a time even before television, when
people on Earth had to listen to life and death dramas by radio. Without pictures
you used your imagination.

“Moonwake, we have cut-off. NAV puts us in a 21.6 by 199.7,” Nick radioed,
giving his orbit. “Computer shows us on intercept path, ETA is one-three-five
minutes.” If the crew of Tracker could just hold on for another two hours, they
might be able to pull this off.

“Roger, Omega,” George answered, before turning to Allen. “Relax,
everything’s under control. I bet these guys could do this in their sleep.”

“I can’t relax until they’re back,” Allen told him. “I’m beginning to think I
took living on the Moon too lightly. If you’d seen Julie’s face when I explained all
this to her . . .”

“She’s Mike’s mother, she’ll always worry about him. Mike’s a good pilot and
knows all the systems. I made sure of that! The girls couldn’t be in better hands
than with him flying that thing. You know as well as I do things break. There’s
always risk. Life is a risk! He could be on Earth right now getting into all kinds of
trouble. At least here, right at this moment, you know exactly where he is!” But
George’s feeble attempt to lighten the somber mood didn’t console Allen.

Mike and Toni had settled into their seats on the flight deck, while Laura
remained below floating in the hold bay. They were trying, unsuccessfully, to keep
busy; as if by working, they wouldn’t dwell on their predicament. Unfortunately,
because they were trying to conserve electrical power, all systems were shut down,
leaving them with nothing to do. They couldn’t even see the Moon most of the
time. Tracker drifted aimlessly, as Mike held her attitude fuel in reserve.
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Everyone was listless. Mike mentally went over each step he’d made fitting
the fuel pump assemblies. Was there something he’d done wrong, something
he’d forgotten to do? It was an adequate, if non-productive way to pass the time.
I couldn’t even shut down the engines by pulling the breakers, he thought. That
was a new one—maybe the problem was electrical. This new idea sent him
down another equally fruitless path of what-ifs.

Toni’s thoughts were of Mike and what losing Tracker would do to him. She
realized she’d been so busy with Laura that she hadn’t seen how attached he was
to it and that thought annoyed her. After all, it was only a machine and their lives
were at stake here! Was it possible she was jealous of a machine? Mike did treat
Tracker special and had spent most of his free time with it. No, that was ridiculous,
besides this was hardly the time to be worrying about this! I’m just tired and
scared, she told herself. Mostly tired and more than ready to be rescued—again!

Laura’s thoughts would have amazed or maybe even frightened her crewmates.
For, after some initial apprehension and fear, she was thoroughly enjoying herself.
Alone on the hold deck, she let herself float around, inert in the silent semi-
darkness. She was coasting, free-falling in deep space! She let her mind roam
free, drinking in images—storing a lifetime of visions. She liked zero gravity. She
liked orbiting the Moon. She had no fear, no sickness.

Suddenly, a brilliant beam of light pierced the dark cabin. Tracker had
emerged on the daytime side of the Moon and the bright sunrise stirred her
crew back to life.

“Tracker II, this is Omega. Do you read me? Over,” the radio blared sharply.
“We read you!” Mike answered. “Just sitting tight and waiting for you. How’s

it going?”
“We’re on terminal approach and we show you a little “hot,” Tracker. What

are the orbital parameters from your last NAV calculation?” Nick inquired.
After hitting a few keys, Mike called up the new numbers. “Uh-oh,” he said

under his breath. “Ahhhh, Omega—do you guys see what I see?”
“I’m afraid we do, Mike,” Nick replied. “It looks like we’ll miss you this

pass. We’ll start working on a later one.”
“We’ll stand by. Tracker II out,” Mike answered. He looked out the window

and watched as the flashing rendezvous beacon of Omega streaked by. They
were close but it didn’t matter, the rescue ship might as well have been a million
miles away.

“What happened Mike?” Toni asked, as Laura floated up to join them.
“Well, we’re not in the orbit we should be,” he told them. “When Omega

left Moonwake, it was right in the pipeline for a perfect one-orbit rendezvous.
Now, according to this readout, we missed each other by almost 50 km and at
least 20 meters per second!”

“I don’t understand,” Laura said. “What are you talking about?”
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“Our rescue ship can’t catch us,” Toni explained.
“That’s not quite true, yet,” Mike interrupted. “It just didn’t reach us on

this orbit. For some reason we weren’t on our predicted path. It must be some
mascon perturbation that pulled us off line.”

“A mascon what?” Laura asked. “Are you saying we might not get rescued
after all?” Her fear had returned full force.

“Oh, we’ll get rescued, all right, don’t you worry,” Mike assured her. “I just
need to work this problem a little.”

“Laura, for a rendezvous to work, the orbits of the two ships have to meet
exactly at the right place, at the right time and at the right speeds,” Toni explained.
“Somehow we missed making the right place and speed. The Moon is pulling
on us in ways we didn’t expect. They’ll have to try and reach us on the next
orbit.”

‘Why can’t they just point at us and fire their rockets?” Laura asked.
“If the miss had been very, very close they could have,” she said. “That’s

called a brute force solution and it takes a lot of fuel. They weren’t close enough
to try that.”

“I don’t believe this!” Mike said, in exasperation. “Now it’s telling me our
perilune has lowered almost 4 km in one orbit! How can that be?”

“It has to be the mascons,” Toni said. “We’re in such a low orbit their attraction
is stronger and they’re dragging us down.”

“What are messcons?” Laura demanded to know.
“Mascons,” Toni snapped, getting annoyed by Laura’s constant questions.

“It’s short for mass concentrations, which is what they are. They’re zones of high
density rock, close to the surface of the Moon and because the pull of gravity
increases with increased mass, zones where mass is concentrated have a higher
attraction than the surrounding areas. They literally tug and pull a spacecraft
towards the surface when it flies over them.”

“Oh,” said Laura, shocked that Toni had been so short with her.
“My computer program should adjust for that,” Mike reminded her. “There

has to be something other than mascons at work here.”
Just then Moonwake came back online. “Tracker we’re working the rendezvous

problem. Our initial thought is, even though you were out of fuel, you kept
venting left over gas for a while. That, along with your very low orbit, means the
mascons are really affecting you. We’re working on another way to deal with
this. We’ll get back to you shortly. Over.”

“I hope you come up with something real quick guys,” Mike told them.
“You know what I’m looking at, right? Over.” He hadn’t want to say it out loud
and risk alarming the girls but according to his onboard computer, at their
current rate of orbital deterioration, they couldn’t possibly remain in orbit much
longer—two, maybe three passes at best.
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“Mike, this is Dad. We do understand and need you to stay with us to pull
this off,” Allen said. It was clear instruction for his son not to panic and to stay
focused.

With his father’s words ringing in his head, Mike realized he might yet have
a pilot’s role to play in their rescue.
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Chapter Nineteen

“For the last three years, I’ve told you people we needed better low-altitude
gravity surveys!” George snapped, slamming the computer printout down on
the conference table. “I knew something like this would happen sooner or later.”

“That won’t help us now, Stephens,” said Commander Sean Nicholson.
“The more relevant issue to me is, why was this child allowed to fly off in a
ballistic hopper?”

“I was waiting for that one Nicholson. You better believe my son is not a
child!” Allen shot back, defending his son against the base commander’s remark.
“He is a completely qualified hopper pilot and can out-fly most of your goggle-
and-rudder-stick pilots here at Moonwake!”

“Please—gentlemen! This isn’t the time,” Dr. Arguilla pleaded. “Let’s keep
with the problem at hand. I take it that Manelli is sure Omega cannot make
rendezvous now?”

“That’s his considered opinion, Doctor,” George answered. “We deliberately
launched with minimal fuel margins for the fast track rendezvous after allowing
for some orbital drift. It was just much greater than we’d imagined. He has a
rendezvous solution, but the next one comes at T+10 hours and Tracker doesn’t
have that much time.”

“Do we have any flight vehicles ready to launch?” Nicholson asked.
“No. Transport Epsilon is closest to being ready, but we couldn’t possibly

get it off the ground before morning,” George said, bringing him up to speed.
“Our current projections show that Tracker would impact the Moon about the
same time we’d be launching Epsilon.”

“I believe we can get them with a transport,” announced Dr. Arguilla.
Gus Arguilla was an unusual character. An astronomer by training, he found

what he enjoyed most was looking at other people’s technical problems and
suggesting solutions. Science, engineering, medicine, it didn’t matter—his
knowledge was broad and astonishingly deep. Exactly how he came to know all
the things he did was something of a local mystery but they knew his advice was
never offered without thoughtful consideration.
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“Doc, you must not be listening,” George said. “We don’t have any transports
that can be ready in time!”

“Not here, George,” Arguilla replied, “up there,” gesturing upward with his
finger, “at Apollo.”

Apollo was the space station orbiting the Moon about 1000 km above the
lunar equator. It was small with a permanent crew of about four but as many as
ten people could be on it at any given time. Observations of the magnetosphere,
solar storms and deep sky astronomical targets were made from this orbiting
platform along with the usual monitoring of the lunar surface.

“That would be a tricky proposition, Doctor,” George began. “Apollo is in
an equatorial orbit, but Tracker is in a near-polar orbit. It would take a lot of
power to match the two. It would need a burn of almost escape velocity. Not to
mention, nobody up there is qualified to fly that kind of complicated space
rendezvous.”

“They’ll do what they need to George,” Arguilla stated flatly. “I believe
you’ll find this is your only solution. The longer we sit here debating this, the
more time you’re wasting.”

“Wait Gus,” Allen broke in. “You’re right about moving quickly but we
don’t want to endanger any more lives. Someone has to fly this mission and we
don’t want two crews trapped in orbit. Does this plan have any chance of working?”

“I believe it does, Allen,” said Arguilla. “It’s true that the fuel margins are
tight but I was thinking . . . .” his voice trailed off as he started to drift into one
of his famous trances. Luckily, he emerged with just the miracle they needed.
“We’ll use the mascons to our advantage. After the transport leaves Apollo, it
will burn into a very eccentric orbit with a very low perilune. Then we can use
the combined effects of the Smythii-Crisium-Serenitatis mascons to trim the
out-of-plane maneuver, while letting the main engine get us into Tracker’s orbit.”

“You mean . . . use the mascons to correct the plane change?” Allen asked,
beginning to see the genius of it all. “I guess that would save us the fuel needed
for the rendezvous!”

“Yes, exactly!” Gus said, glad they were following him on this. “We don’t
know all the gravity details but we certainly know enough for this type of orbit
change.”

“I’ll get on the horn to Apollo and see who’s about to fly this for us,” said
George.

“Let’s do it then,” the base commander concurred, though no one had asked
his permission. “Good idea, Doctor.”

“I’ll accept the kudos after it works Commander,” replied Gus. “In the
meantime, let’s all keep our fingers crossed!”
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Jenny Walker was an astronautical flight technician, Grade 3, stationed at
the orbiting Apollo space station. Sometimes she flew the transport down to
Moonwake for supplies, which was a nice change of pace from her sometime
onerous duties on Apollo. Flying the transport was strictly routine. There
never were any surprises. She longed for something more challenging and
envisioned herself a top pilot, barnstorming the canyons of Mars. But some
difficulty at the Academy had ended that hope. For now, she was lucky to have
this assignment.

“Apollo, this is Moonwake, standby for Flash Emergency Traffic,” the voice
blurted over the desk speaker, causing Jenny to sit up.

‘What could it be?’ she wondered.

“Dad, do you think this is can possibly work?” questioned Mike.
“We’re optimistic, Mike. Gus Arguilla has run two computer simulations

on this flight profile and both of them came back perfect. He even threw in a
random orbit degeneration, like the one you’re experiencing and it still works.
We’re making all the arrangements. I’ll fill you in when we have all the details.
How are you doing?”

“We’re fine, Mr. Wren,” interrupted Toni. “We know you’re doing everything
you can. How are my parents?”

“They’re fine, Toni,” he told her. “They send you their love. Laura, your
Aunt Elizabeth and Uncle George are thinking of you too. They know we need
to keep this line open to work on getting you back down. So for now, everyone’s
following this on Moonwake’s radio net.”

“Tell them I love them too!” Toni said, being brave.
Oh, that’s just great! thought Mike. Now the whole base knows what a mess

I made of things.
“Now don’t you worry Toni, you’ve been in tight spots before and we’re real

confident this can work! You’ll be home soon,” Allen told her, hoping he sounded
convincing but wishing he could just reach out and pull them to safety.

“Moonwake, this is Rescue I. How do you read?” radioed Jenny Walker as
she threw the switches in the transport with quick and practiced skill. This was
her big chance and she felt no fear or apprehension. She’d just been handed the
opportunity to pull off the most audacious rendezvous since the old Gemini
days back in the 1960’s. Back then, people didn’t even know if they could
rendezvous in space! Finally, Jenny had a problem worthy of her talents.

“Roger Rescue I, loud and clear!” George answered, trying to sound confident
but feeling very worried. He would have liked it better if Nick Manelli was in
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the pilot’s seat of this spacecraft, instead of in orbit and out of reach of Tracker.
He’d even toyed with the computer to see if Rescue I could pick Nick up from
Omega and let him fly the rescue mission to Tracker but that didn’t make any
sense. If Jenny could catch Omega, she could certainly catch Tracker. For better
or worse, Jenny Walker was on the “A” team this time. As soon as they got the
kids back safely, they’d worry about refueling Omega.

“Separation complete Moonwake,” Jenny radioed. “I’m moving out to my
burn station.” She looked around the small cabin of her transport. They had
loaded extra fuel for this mission and all unnecessary weight had been removed.
Her seat was the only one on the flight deck; she really didn’t need or want a co-
pilot. There would be three passengers returning with her but they would be
sitting in back, where the cargo was kept.

“Rescue I, standby to receive a new solution,” said George receiving the
signal from the computer labs where Gus Arguilla was running simulations of
the rendezvous. They were constantly updating their calculations just to keep
pace with Tracker’s erratic orbit. As each new solution was done, George radioed
it directly to Rescue’s onboard computers, making sure Jenny had the most
current numbers.

“Accept and accept,” she replied, confirming that the computers, designed
to crosscheck each other, were ready to receive the new data. In a flash, the new
numbers came up on her screen.

“Boy, you guys didn’t want to make this one easy, did you?” Jenny noted,
seeing the new numbers. With these new changes, her fuel margins had decreased
by a quarter.

“We’re still on track, Walker,” George answered. “Just make sure you don’t
make any unnecessary translation maneuvers.”

“I know the procedures, Moonwake,” Jenny replied. Who was this George
Stephens to talk to her like this? Was he a qualified pilot? But she quickly calmed
herself down. She needed a close working relationship with her ground controller
on this one. There would be time to settle scores later.

“I know you do, Rescue I. Sorry about that, I’m just anxious for these kids,
that’s all,” George told her, realizing he needed Jenny at full readiness and wouldn’t
be the one to cause problems.

“No problem,” Jenny answered. “I’m at burn station. All systems up and
functioning.”

“Is it me or is it getting colder in here?” Laura asked.
“It’s cold,” Mike confirmed. “I had to power down most of the equipment

and a lot of that was generating heat. I’m afraid it’s going to get even colder. I
suggest we stay occupied. Have you looked out the cargo bay window lately?”
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Laura didn’t tell Mike she wasn’t particularly interested in sightseeing just
now. The excitement had worn off and she was tired and cold and wanted to go
home. Not just back to Moonwake but home, home to Earth, where at least if
you got stranded your odds were better and you had more options.

“You know I read that when Apollo 13 flew around the Moon in 1970, it
got so cold inside the spacecraft, vapor from the astronauts’ breath froze on the
walls,” Laura said, recalling something she’d heard somewhere.

“Well, that’s nothing Laura!” Toni said. “A few years ago, a surface crew setting
up a condenser unit got stranded in one of the permanently dark areas. I heard
their bodies were so stiff that when they were recovered, they shattered like glass!”
Toni seemed disturbingly well informed on these particularly gruesome details.

“Well, it’s not that cold in here, yet!” Mike interjected, interrupting their
dark conversation. “Come here and look at this.”

Outside the window, the lunar surface loomed below them. They were flying
south over the highlands of the far side of the Moon. They saw Hertzsprung, a
gigantic impact crater, partly filled with ancient lava. They were on the accelerating
side of the roller-coaster orbit and with each passing crater their speed over the
Moon increased. Again the low sun angle was casting long shadows. It was a
distinctly unnerving sensation and they fought the urge to recoil from the towering
mountain peaks streaking by below.

“I’m not sure I want to look at this right now,” Laura said, noticeably shaken.
Mike agreed. “Me neither. Let’s go topside.”
Transfixed by the spectacle, Toni remained behind at the window. She looked

at the craters. Many had formed 4 billion years ago when the only life on Earth
were single cells floating in a vast empty ocean.

She continued to look at the Moon, when something clicked inside her.
Unlike Laura, she was beginning to see this more as an inconvenience than a
tragedy. Toni knew the danger, she was too smart and experienced to underestimate
the Moon, but it wasn’t just a hostile place, it was home. A strange sense of calm
came over her and she felt certain all was not lost.

Once again the radio came to life. “Tracker II, Rescue I on the way!”

Getting the three kids out of the hopper and into her ship would be the
easiest part Jenny thought, as she sped towards the first of a complex series of
maneuvers. She had been waiting for something like this and felt certain of her
success.

Jenny Walker looked over the instrument panel. So far, so good—in fact, it
almost seemed to be going too well because her ship, the newly christened
Rescue I, had one doozy of a flight profile. She would have to leave a slow,
leisurely high orbit near the equator, buzz the surface to within less than 20 km
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over the biggest mascon on the Moon, perform an engine burn at exactly the
right moment, make trim corrections within a few minutes, catch up with a
runaway spacecraft in polar orbit and match their velocities perfectly.

As she entered her transfer orbit, Rescue I careened rapidly towards the
Moon. She watched it approach at an astonishing rate of speed. Good thing I’m
not squeamish, Jenny thought, or this could be unnerving. Her thruster jets
fired rapidly, like gremlins striking the hull with sledgehammers, as the computer
brought her ship around to the proper attitude for engine firing.

“Moonwake, Rescue I. Burn attitude,” she radioed, “all tanks pressurized,
all lights green. Waiting your signal.”

“Rescue I, you’re go for the burn,” George answered. He too thought things
had gone exceedingly well so far and hoped they’d stay that way. Even Gus
Arguilla’s new mascon computer model looked good, as Rescue’s predicted
velocities, masses and accelerations stayed right on the money. George began to
believe they just might pull this off.

“Engine start,” Jenny radioed.
George watched as the velocity plot in the Moonwake control center showed

Rescue I starting to slow down and change direction. A big plot chart on the
center screen showed the orbits of Tracker II, Omega and Rescue I each in different
colors. Now the goal was to merge the orbital plots of Rescue I and Tracker II
into one line. At the moment Rescue I was twisting around to match its plane of
orbit with Tracker II. At the same time, Jenny had to change her orbital speed,
which determined just how high or how low the spacecraft went. In the last
step, they would match their orbital phases so they were not only in the same
orbit but in the same place in that orbit at the same time.

In space you often had to do the opposite of what you thought you should
do. To speed up in an orbit meant flying closer to the planet. And to fly closer
meant that you had to slow down. So to speed up, you slowed down. What’s
more, the speed-up would occur an hour after you made the engine burn, so
you had to think several steps ahead for each action you took. Hundreds of
minor effects, including mascons and venting from a ship, affected position and
speed. Everything had to be watched, corrected and allowed for.

“Rescue I, this is Moonwake. We show you right on the line! That was a
good burn. Well done!” George was impressed. Could it be Jenny Walker was a
better pilot than he’d expected or hoped for?

“Thanks, Moonwake. My readout confirms I’m in a 15.9 by 203. Phasing to
Tracker II is plus 0.17. Trim burn in 35 seconds—minus 213, plus 18, minus 57.
Over.” The numbers she radioed let George know the engine burn needed to
match Tracker’s orbit would be very minor. This was good news! It was always nice
to have extra juice in the pouch, just in case the final approach needed some brute
force. If all went well, she’d be pulling along side of Tracker II within the hour.
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“I see her! I see her!” Laura exclaimed, looking through Tracker’s navigational
telescope. “There! It’s a flashing light, just above the rim of that crater, the one
with the big peak in the middle!”

“Let me see!” Toni said, excitedly moving to the NAV station. Positioning
herself, she looked through the eyepiece. “I don’t see her. Where did you say . . . ?”

“Just there. There! Next to the crater rim!!” Laura yelled at her, anxious to
know she wasn’t imagining it.

“Okay. Okay. I have her!” Toni shouted. “Mike, we’ve got her! We have her
tracking beacon in the scope!”

Mike had stayed on the flight deck while the girls monitored from below. “I
hear you,” Mike told them. “I know we’re on power rations but I’m going to fire
up the rendezvous radar. She could use our help right now!” Mike flipped a
circuit breaker and punched a button on the control panel. The radar sprang to
life and he heard the distinct audio ping signal the radar had acquired a target.
Waves of relief flooded over him. “I’ve got her on radar! She’s closing on us!”

“Hello Tracker II,” radioed Jenny. “This is Rescue Jenny, how do you read me?”
“We read you, Rescue I! Boy, are we glad to see you Rescue Jenny! I have

radar lock turned to ping-only,” Mike told her. He knew that as soon as they saw
him activate the radar, they would tell him to do this to conserve his electrical
power. It was Mike’s way of showing the people at Moonwake he was still captain
of his ship. He was determined to remember everything—to do right by Tracker
II in her final hours.

“Roger, Tracker II. We should rendezvous in fifteen minutes,” Jenny told
him. “Activate your tracking beacon.”

“We’re ready,” Mike told her. “Tracker II out.” Next he called the tower.
“Moonwake, this is Tracker II. We’ve powered up emergency systems, passive
radar activated, beacon on.”

“Mike, this is Dad. Get all the extra oxygen. The space walk should only
take a few minutes but as you know all too well, you never know what to expect.
Stay together by the lower bay door and wait for our signal before depressurizing
the cabin. We don’t want you outside before Jenny maneuvers up close or you
could get hit by control jet gas.”

“I read you,” said Mike, as he started setting the control panel.
He looked around the deck of the ship—his ship—feeling deep sadness.

Well, Tracker II, he thought, this is it. You kept us alive for our rescue and for
that I thank you. She deserved more than being abandoned. But this wasn’t the
time for mourning, so he collected his things and went to the lower deck where
Laura and Toni were waiting.

“Is everything all right, Mike?”



131MOONWAKE: THE LUNAR FRONTIER

“Everything’s fine, Toni” said Mike. “Do you have all the oxygen?”
“Yes,” Laura answered. “Mike, I’m sorry. Sorry you’re losing Tracker, I mean.”
“Thanks, Laura. I built this one. I can do it again.”
Toni watched at the window as Rescue I made its approach. Slowly Jenny

moved up to the disabled and dying hopper. A few thrusters spit flame as the
huge transport gingerly approached Mike’s tiny hopper. Mike had forgotten
how really small Tracker II was, until he saw the hulking mass of Rescue I. Talk
about sending a battleship to bail out a dinghy!

The large ship slowly matched their orbit and appeared to hover about 30 m
from Tracker. As soon as Jenny finished closing in on them, Mike decompressed
the cabin and released the handles on the door. He felt the last remaining air
rush from their protective cocoon.

He’d prepared an emergency charge to fly a lifeline over to the other ship
and watched, waiting as Jenny opened the hatch door on the transport to receive
it. Once she was set, Mike activated it and the compressed gas package discharged,
launching the line across the void between the two ships.

“Got it!” Jenny said, grabbing the line. “Tie on with your safety loops and
start across. Go slowly, hand over hand. Take your time. EVA is easy as long as
you don’t rush anything.”

They knew they couldn’t fall but leaving the ship this way was unnatural
and scary. One by one they floated out of the cabin. Using the line, they pulled
themselves hand-over-hand toward her ship. Slowly the girls moved toward Jenny
and safety. It was an unbelievable sensation, more than they could have imagined.
They were floating with only a thin line holding them back from the vastness of
space. Mike came out last but after taking a few pulls toward them, he stopped.

“Mike, keep coming. What are you doing?” Jenny called out to him.
“I’ve got to go back,” Mike answered.
They stared in disbelief as he pulled himself back inside the doomed ship.

They waited, their eyes transfixed on the small patch of space that separated
them from Mike. Then he reappeared, holding Quasar. “Wouldn’t want to leave
any crew members behind!” he said and laughed, thinking what Toni’s face
must look like right about now.

“Oh, Mike!” Toni cried. “Thank you! Thank you!” Oh, she felt terrible. How
could she have forgotten Quasar? Then, with Jenny holding on to her, Toni
grabbed for Mike, hugging him before he even got through the door.

“I think we’ve all had enough for today,” announced ace pilot, Jenny Walker.
“Get comfortable kids. I’m taking you home.”

THE END
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