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You have been a good and faithful friend for more than half a lifetime.

Support search and rescue ... get lost!

—Bumper sticker

United States Coast Guard
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Save yourself first, your climbing partner second, and the victim last.

—maxim of mountaineering rescue
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Dogs, would you live forever?

—Friedrich II of Prussia

(Frederick the Great)

Exhorting his soldiers to greater efforts

Battle of Prague

6 May 1757

Contact light.  Okay, engine stop.  ACA out of detent.  Modes control both auto, descent engine command override, off.  Engine arm off.  413 is in.

—first human words from the surface of the Moon

Apollo 11

(20 July 1969)

The Rocketeer’s Oath

(sixty-five million years ago)
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This our creed, which we hold dear

Despite all risk, despite all fear

For orbits low and orbits high

And rockets blasting through the sky.

Learn these words, The Oath Divine:

I am yours and you are mine.

Once we hear “Main-Engine Start!”

Rocketeers, till death we part!
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​​The Dragon World—An Overview
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About sixty-five million years ago, at the end of the Cretaceous Period of the Mesozoic Era, there lived a species of intelligent dinosaur.  This creature was about as big as we are.  It stood on two legs and a tail.  Its arms ended in hands with opposable digits.  Its body was covered partly in scales and partly in feathers. 

They called themselves dragons.  They became the preeminent species of life on Earth.  They were omnivorous.  They had sharp teeth.  Adult females were usually slightly larger than males and this had ramifications, often unperceived, throughout society.

The world was divided into wild places, tribal areas, lesser countries, and advanced technological nation-states of which some were space-faring.  The dragons often called their nations great-nests.  The word nest was freighted with many meanings and sometimes high emotion.  It could designate the physical nest where eggs were laid and baby dragons hatched.  It could refer to the home of a solitary adult.  It could mean an extended family group, a neighborhood, a workplace, or a distant outpost in the solar system.  There were times when dragons were willing to die for their nests.

The word nest also could refer to a military unit or base.  The dragons were as contentious as humans.  They had need of military units and bases.

This was the Age of Dinosaurs and in the wild places, monsters roamed.
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The events in Mirror World of the Dragon occurred at a time when the dragon civilization was approaching its pinnacle.  The world was coalescing around two great-nests, the Amber Feather Empire and the Emerald Feather Empire.  Expansionism and technology were making military conflicts deadlier and more terrible.  However, most dragons went about their lives peaceably just as most people do today.  Many great-nests steered paths independent of the Empires, or tried to.

There was only a single intelligent species.

The Amber and Emerald Empires took their names from the principal coloration of the majority of their citizens but the appearance of individuals varied widely throughout both Empires as well as the other great-nests around the world.  The names of the Empires signified political hegemony and allegiance, not necessarily the look of any particular dragon.

The Amber Empire started out more monolithic and hierarchical.  The Emerald Empire began as a looser alliance of great-nests.  As time passed and pressure from the Ambers increased, the Emerald Empire began to take on more of the aspects of the Amber system.

In the far distant past the positions of the continents differed greatly from modern times.  However, by sixty-five million years ago, the dragon world looked much like our world.  The names of the landmasses and the oceans were different but the general appearance of the Earth was remarkably similar to what it is today, although with some local variations.

Mammals lived in that ancient age.  Beyond mere survival, they did not compete well with the dinosaurs.  They stayed small and many of them hid underground.  Some of them were our ancestors.

Birds are dinosaurs and dinosaurs are birds.  The saurian species that disappeared at the end of the Cretaceous are properly known as non-avian dinosaurs.  Anyone who has listened to the vocalizations of birds should not be surprised that the dragons developed rich and nuanced languages.  Those languages were different from ours.  For convenience and to minimize the use of new words, most of the principal dragon language has been rendered as the closest English equivalent.  There were queens and colonels and committees and employees, but it should be kept in mind that these are functional, not perfect, translations.  Perfect translations are probably not possible across species.

As examples of functional translations in Mirror World of the Dragon, there was a “business” called Infinite Skies which had its “headquarters” in the great-nest of Tabora.  Tabora was a “nation” located on the northern shore of the Central Sea, which we would recognize as the Mediterranean.  Terms like “business” and “headquarters” and “nation” are approximations to our familiar words.  Often the approximations are good but occasionally the relationship is vague.  Between our world and the dragon world there is always a vast gulf of time and sometimes a vaster gulf of psychology.
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Dramatis Dracones

(Dragons of the Drama)

The dragons lived in a world—several worlds counting their outposts throughout the solar system—no less complicated than our own.  The following list summarizes the actors in Mirror World of the Dragon.  The spellings of the names are best attempts to translate a nonhuman language produced by reptilian physiology into English.

There are other stories in the Dragon World series that take place before and after Mirror World of the Dragon.  Each may be read alone or together with the others.
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Qwara was the dragon name for one of the great-nests in what is today South America.

Tabora was the dragon name for the great-nest located on what is today the Italian peninsula.
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NorthernLands was the dragon name for Eurasia.

SouthernLands was the dragon name for Africa.

WesternLandsNorth was the dragon name for North America.

WesternLandsSouth was the dragon name for South America.

––––––––
[image: ]


Orb World was one of the dragon names for the Earth’s Moon.

Storm World was one of the dragon names for Titan, the largest moon of Saturn.
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Bolon – (male): A wealthy financier in the great-nest of Tabora; the owner of Infinite Skies.

Darella – (female): The student at the Qwaran University who discovered the sale taking place on the Orb World.

Eryops – (robot): The calculational engine that ran Bolon’s dome home in the great-nest of Tabora.

Harrza – (female): The provost of the university in the great-nest of Qwara on the continent of WesternLandsSouth.

Kydolon – (male): The commander of the Emerald Empire base at the south lunar pole.

Lemarra – (female): The first commander of Camp Tiroga, later Tiroga City, on the Orb World.

Lissenyi – (female): Senior-level engineering student at the Qwaran University also studying biochemistry.

Pamirra – (female): The graduate engineering student at the Qwaran University.

Teroxa – (female): The engineering professor at the Qwaran University.

Ramuk – (male): The senior engineering student at the Qwaran University.

Vurelli – (female): The replacement commander of Tiroga City on the Orb World.

Zumora – (female): The Empress of the Emerald Empire.
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​​1: Final Flight
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The South Pole of the Moon

Sixty-five million years ago

Commander Kydolon looked up into the vacuum of the black lunar sky, staring at countless shining stars that never twinkled, never moved—but two of them were moving.  They were moving because they weren't stars.  They were rockets descending on pillars of brilliant blue light.  It was a beautiful sight, but a sad one.  He had just received orders from the Emerald Empire on Earth that these rockets were now officially obsolete.  Most likely, they would never fly again.  The order wasn't a surprise; the possibility had been bandied about for some time, but he knew the rocket jockeys landing the high-tech machines would be heartbroken to learn beyond a doubt that their careers were over.  They had helped build the base at the South Pole of the Moon over the last several years, but now the Empire didn't need them anymore.

They weren't being thrown away, exactly; they would have the option of returning to their former jobs as military pilots back on Earth, or maybe as instructors at one of the academies.  But he knew both officers well, and he knew that military aviation or teaching would be a huge step down after what they had just accomplished up here on the expanding frontier of this brand-new civilization in outer space.  They also each had enough years in service to retire, but what civilian job could match flying rockets on the Moon?  It was his responsibility as the base commander to deliver the bad news as soon as the rockets touched down, which they were on the verge of doing.
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Major DocRoc looked out the left window of his beloved Moon Truck One and saw the green glowing arcs of the new mass driver below and to the side.  One of the arcs was blinking yellow: the mass driver—a technological marvel that its proponents said made the rocket-powered “Moon Trucks” obsolete—was in the final stages of testing.  Apparently there was a problem with one of the electromagnetic catapult’s superconducting magnets, hence the yellow blinking.  He was sure the techs would get it fixed soon because it was the top priority of the base.  When the arc turned steady green, the mass driver would be ready to catapult payloads off the lunar surface at orbital velocity with extremely high efficiency—and his job as a Moon Truck driver would be over.  It was the most exciting and rewarding job he’d ever had.  It was more than a job; it was a mission.  It was a reason for living: he was at the outer edge of a spacefaring civilization—tomorrow the stars!—and he was playing a key role in its expansion.

Or he had been playing a key role: that role was about to end.  Whatever he would do next—stay in the military and accept a more mundane assignment, leave the service and start a new career, retirement—nothing ever could or would match what he was doing right now, which was flying Moon Truck One.

The Moon Trucks, of which there were two in flying condition and a third undergoing maintenance, were in reality sophisticated special-purpose rockets designed specifically to help build the lunar base.  They were large but not huge.  They were seemingly ungainly because of exterior attachments like cranes for manipulating heavy loads and spotlights for illuminating the permanent polar darkness.  They could not enter an atmosphere but they could operate anywhere in the vacuum of space, and they had been specifically designed for the lunar environment, capable of repeated short hops on a single mission or multiple orbits around the entire Moon if need be.  They could withstand the searing equatorial sunlight or the frigid cold of the endless polar night.  They had an intrinsic beauty that probably only their designers, builders—and pilots—could fully appreciate.  The word truck was an ironic understatement and did them little justice.

Turning his head to look out the window on the right, DocRoc saw the second Truck descending on its own pillar of flame, maintaining about the same height.  It was a sight he’d never seen before despite years of flying because it was a violation of the safety regulations.  If multiple rockets were airborne—spaceborne!—they were supposed to keep well away from one another.  Landing together was dangerous because many areas of the Moon were covered in a layer of fine dust; the dust billowed outward like an explosion from the engines’ exhaust plumes, obscuring the surface and greatly increasing the risk of the next rocket crashing instead of landing.  The safe way to land was one by one, giving the dust time to settle out.  DocRoc and his fellow pilot had conspired before this final flight to break the rule as a silent protest against the ending of their careers and the foolish mothballing of these marvelous machines.

Landing required his full attention now.  The ground-approach radar was buzzing like an angry hornet, warning him of the onrushing surface, studded with unyielding rocks and pocked with uneven craters.  Moon Truck One was in its natural environment, not merely in space, where there was almost nothing to smash into, but descending toward billion-year-old rocks that could destroy it in an instant.  Making fine movements with practiced ease, he released small amounts of compressed gas through miniature thrusters around the craft’s exterior to tilt it this way and so that he could see the surface and not depend entirely on instrument readings.  Soon dust was blasting upward, but he had the feedback he needed, and he throttled the main engine down.  A landing probe contacted the surface, a lamp lighted, he stopped fuel flow to the engine, its hellfire flamed out, and Moon Truck One settled gently onto the surface of the Moon.

Major DocRoc looked around the cabin, probably for the last time.  He saw his sister ship settle into the ancient dust not far away.  In what seemed no time at all, he had cut electrical power to every subsystem, putting his ship to sleep—probably forever.

The final flight was final.
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Major DocRoc and his fellow pilot Captain Sharky approached the base commander and saluted.

“Flight nominal, sir.  Nothing to report.”

“Not even a forbidden dual landing?”

“Don’t know anything about that, sir.  Did you see something?”

The three officers were walking toward the airlock of the maintenance hangar with the rockets looking forlorn on the crater floor in the distance.  Thanks to partially mirrored visors, DocRoc couldn’t see much detail on Commander Kydolon’s face.  It was impossible to tell whether he was angry.

After an interval of silence, the commander spoke.  “I guess I didn’t see anything.  Had I seen a violation, I’m sure it would have been Sharky’s fault.  It usually is.”

“Sir,” Sharky responded, “technically it’s not a dual landing unless both rockets touch down at the same instant, which, if you think about it, is a feat that’s just about impossible to pull off.  Because, you see, if you keep slicing a moment in time finer and finer, perhaps down to the quantum level if need be, you’ll almost certainly find that what you originally thought was the same instant is actually two discrete and entirely separate—“

“It may not be the same instant, but you’re the same Sharky, longwinded and pedantic.”

“Yes, sir,” Sharky said.  “Whatever you say, sir.”

“There’s a third thing that you are, Sharky, and that’s unemployed.  I just got the word, and the decision is set in stone as of right now.  I take no pleasure in telling you that, believe you me, despite our differences in the past.  I hate to lose the rockets as much as the two of you do.  It’s a mistake.”

“It’s a tragic mistake, Commander,” DocRoc said.  “Are you sure there’s nothing that can be done?  I got no hate for the mass driver but there are jobs that can’t be done except by rockets.”

“I gave it my best shot, Major.  The way we see it up here is not how they see it back on Earth.  I almost wish Sharky had been on the call with me; he’s got the gift of gab.”

DocRoc stopped trudging through the lunar dust and the other two officers stopped with him.  “Where does that leave us, Commander?  And what’s to happen to the two flyable rockets, plus the one in maintenance?  What about the service personnel and their specialized training?  How about the warehouses filled with parts that are good for no other purpose than keeping this whole system together?  There’s a lot of stuff up here, every bit of it brought from Earth at great expense.  It is all just junk now, to be pushed into a crater and forgotten?  What a waste!”

“Most likely, but I managed to carve out a potential deal.  I must emphasize the word potential.  I doubt anything will come of it, but at least it’s a chance, however small.  In fact, Sharky may be able to redeem some of his past sins with that flapping tongue of his.”  The commander recommenced walking and the three officers continued toward the airlock.

“Don’t keep us in suspense!  What kind of deal are we talking about?”

“Major, Captain: this is what I got Earth to agree to.  If you can sell the rocket system as a package deal—and that means the whole kit and caboodle: the rockets, the warehouses, the services of the maintenance personnel, and you two birds as the pilots—you can retire from the Emerald Space Force while keeping your pension benefits intact and hire on with the purchaser, whoever that might be.  Oh, and the sales price must be at least one billion international credits, paid in full up front.”

As they walked along with the pilots digesting that astonishing bit of news, the commander added: “There’s one more thing.  Your customer can be anybody except the Amber Empire.”

After another interval of silence, the commander added something else: “There’s one more one more thing.  You have one moonth to make that happen, or no deal, and then it’s back to Earth for you two.  Maybe you’ll be able to get jobs in the freeze-dried food industry.  I dunno.”

After finding his voice, DocRoc said: “Sir, that’s nuts.”

“No, that’s the deal.”

“But Commander, who in creation has a spare billion jingling around in her pocket except the Ambers?” DocRoc asked.

“I dunno that either, but the Ambers are out.”

“Why are they out?” Sharky demanded.  “Nothing about the Moon Trucks is classified.”

“I hear you, Captain, but the Ambers are out.  Forget the Ambers.”

“Sir, that doesn’t leave anybody.  The Ambers need to be in, not out.”

“Sharky, the Emerald Empire—your Empire—is going to let you sell Emerald rockets to the Ambers about the time the Sun enters its red giant phase, which should be in a few billion years.  So don’t hold your breath.  The Ambers are out and they’re going to stay out.  Besides, they already have their own mass driver.  Forget the Ambers.  As far as this deal is concerned, they don’t exist.”

The captain and the major and the commander walked along in more silence and then the commander spoke again.  “Look, I’m as upset about this as you guys.  I was on the circuit with the powers that be back on Earth almost the whole time you were flitting about like happy little birds up there in the high vacuum.  I did my best, and let me tell you it was a helluva struggle to get them to agree to what I just explained.  I hate politics.  I’m about as exhausted as I can ever remember being.  I need a drink.  Hell, I need two or three drinks.”

They arrived at the airlock of the maintenance hangar and began cycling through.  On the other side, Commander Kydolon removed his helmet and DocRoc saw that he looked years older than he had just that morning.  The base commander twisted around painfully when his tail got caught in the pressure suit.  After some cursing, he freed the long appendage before straightening up to look directly at DocRoc’s scaly, reptilian face.  “Did I say two or three drinks?  Make that four or five.”
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Sharky and DocRoc and their commanding officer were dinosaurs.  In a far future world human scientists would refer to their kind as Eomentisaurus prodigiosus—wonderful dawn mind lizard—but they called themselves dragons.  Their bodies resembled tyrannosaurids in form but they were not nearly as big, being about the same size as humans.  Essentially they were large flightless birds with arms instead of wings.  Their arms were longer than a tyrannosaurid’s, like a human’s, and at the end of each were two finger-claws and an opposable thumb-claw.

They had feathers of many colors, and individual dragons looked unique, but all were of the same species.  The feathers varied in length.  Long dorsal feathers extended from the back of the head to partway down the tail.  Shorter feathers covered some of the neck and body, transitioning to scales beyond the elbows and knees and the last part of the tail.  The face lacked feathers and was scaly; the scales on Kydolon’s face were green but browns and reds were also common and any color was possible.

The saurian world was warm and clothing might be worn sparsely or not at all unless vanity or occupational concerns dictated otherwise—such as pressure suits on the Moon.

The prognathous mouth formed a muzzle filled with pointed teeth.  The tip of the tail was prehensile.

There was wide variation in eye color although most dragons had golden eyes.  Behind those eyes was a brain unlike a human's but no less intelligent; possibly it was more intelligent.  The dragons had emerged from a dangerous environment filled with deadly predators.  They themselves were predators; in fact, they were the deadliest predators on the planet and in the fullness of time they ruled that planet.  Not satisfied with dominion over one world, they had begun their conquest of the solar system's other worlds.
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“So tell me, Colonel Kydolon,” DocRoc said, slamming the suit locker door, “how do you envision this sales thing working, especially when there’s only one customer but we’re not allowed to sell to that customer?”

“I don’t envision it working, Major.  As of this moment, envisioning is your job, and Sharky’s.  I’ve told you what the target is; I’ve given you the rules of engagement; and I’ve completed the mission package with a deadline by which you must make it happen, if it is to happen.  My job is done.  Yours is just starting.”

“But surely you must have some idea, Commander.  This is not like fighter-bomber school: find the enemy; kill the enemy.  This is ... different.  Neither of us has taken a course on sales.”

“I sure as egg haven’t either.”  The base commander exhaled noisily.  “It’s a big task.  It needs to be broken down into smaller tasks to make it manageable.  I’d start with deciding which one of you is to be the sales guy and which one the brains guy.  Since Sharky is not nearly as smart as he thinks he is, I’d make him the sales guy.”

DocRoc grinned a toothy saurian grin at Sharky.  “Did you hear that, Sales Guy?  You’re not smart enough to be the Brains Guy.”

“Sez who?”

“Sez the Brains Guy.”

“Fornicate that guy.  What else you got?”

“This.”  DocRoc pointed at his major’s insignia.  “All you got is that.”  That was Sharky’s captain’s insignia.

“That’s obsolete.  Counts for nothing in the freeze-dried food industry.  Or sales.”

“It’s obsolete in one moonth, Sales Guy.  It’s the difference between night and day right now.  Or did you overlook that because of limited brain power?”

“It’s always night at the South Pole of the Moon, genius.  It’s never day.  Or did the alleged Brains Guy let that one slip by?”

“Pedantic Sales Guy is pedantic,” Commander Kydolon observed.

“Pedantic Sales Guy is right,” Sharky said, his tail-tip twitching.

“Now angry Sales Guy is angry,” Kydolon added.

“I have a right to be angry when me and my career are being thrown into the mammal-sty like yesterday’s garbage.”

“You admit that you’re the Sales Guy, then?” DocRoc asked.

Sharky’s scaly lips curled in a snarl, but before he said anything he closed his eyes and took a deep breath.  He opened his eyes and looked at DocRoc.

“Are you back in the land of the living ... Sales Guy?”

“If I am to be in charge of sales, I intend to be one hundred percent in charge.  If I need backup from you, you will provide it right away, but I will be leading the troops.”

“Works for me,” DocRoc said.

“Ninety-five percent,” Kydolon said.

“What?”

“Ninety-five percent,” the base commander repeated.  “This research facility belongs to the Emerald Empire.  For the next moonth, you will remain in the employ of that Empire.  You will appropriately represent that Empire in your sales efforts at all times.”

“I will; don’t worry.”

“You will not engage in any behavior that tends to bring discredit on that Empire.”

“Such as?”

“Such as wearing loud garb in the manner of certain sales dragons, or floating advertising balloons above the crater so that it looks like a used-rocket lot, the type that features low, low moonthly payments.”

“Loud garb?”

“Checkered pants.”

“Can I apply stripes of orange and blue fluorescent tape to my pressure suit?”

Kydolon hissed.  “You’re always pushing the limits, Sharky.”

“That’s not an answer.”

“All right, damn you.  But it will probably cost me my next promotion.”

“Ask me if I care.”  Sharky looked at DocRoc.  “Pardner, it looks like we’re in business together, like it or not.”

“So far I don’t like it.”

“Tough talons.”

“Gents, I have to go,” Kydolon said.  “I’m scheduled to participate in another tele-meeting with the Earthworms again in a few hundred heartbeats.  Good luck with your ad campaign.”

“Thanks, Colonel” Sharky said in surprisingly cheerful voice.

“Yeah, Colonel,” DocRoc added.  “Thanks for nothing.”

The base commander was halfway through the portal to the tunnel leading out of the maintenance hangar when Sharky spoke up again.  “I feel compelled to correct you on one small error you committed earlier, Commander.”

Kydolon stopped and turned around to face Sharky with narrowed eyes.  “More of your annoying pedantry?  What is it this time?”

“It’s about the sales-lot balloons, the floating balloons you said I couldn’t use outside on the crater floor.”

“What about them?”

“Well, Commander, as you seem not to realize, but which it is my great pleasure to inform you, I was never going to use floating balloons above the sales lot in the crater outside.  I was never going to use floating balloons because floating balloons are impossible outside on the lunar surface.”

Kydolon said nothing, but his tail twitched and there was a hint of danger in his eyes.

“You see, Commander, balloons float or rise in the atmosphere of Earth because their average density is equal to or less than the average density of the surrounding air.  But up here on the Orb World, in the lunar vacuum, the average density is by definition zero.  And because it is impossible to have a density less than zero, it is impossible to have balloons floating above the surface of the Moon.  There are no Moon balloons.  Never were; never will be.”

DocRoc grinned; Kydolon hissed.

“Just thought you’d like to know, Commander.”

Kydolon stalked forward until his prognathous muzzle was almost touching Sharky’s.  “Here’s something I’d like you to know, Sales Guy.  Are you listening?”

Sharky slapped his tail on the floor and saluted: “Yes, sir.”

“Three rockets.  Two pilots.  One moonth.”
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2: Spinning Wheel
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"Where are we with the Wheel, girls?"

The thirteen or so students, in fact about half females and half males, all young adults and none young girls, turned from a pre-class gabfest to see their professor standing in the laboratory doorway.  The lab was one of several in the Engineering and Space Sciences complex of the Qwaran University in WesternLandsSouth.

“Don’t all speak at once,” Professor Teroxa said.  “How about we get a quick overview from our project leader?”

“Yes, ma’am,” responded a female graduate student named Pamirra.  The other students edged away from her; the professor could be abrupt.  “We’re ahead of schedule.  This morning we spun down the mercury bowl and removed it—“

“Why?  That wasn’t the plan until next moonth.”

“I know, but because of the possibility of inhalation poisoning from vapors driven off by a large rotating container of toxic liquid, coupled with the fact that the ultimate design of the instrument uses a molten ionic salt, I thought it best to accelerate the schedule.  Besides, I have the data I need from the mercury-based instrument.”

“All right.  Go on.”

“So, we started the pour of the liquid salt around dawn, before the other labs got busy.  That went well.  After the glop had settled down, we measured the albedo—“

“What was it?”

“Basically what we’ve seen before; not as good as mercury.”

“There may be ways to improve that; it’s still early days.  Keep going.”

“Then it was time
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