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EDITORIAL: FOGGY BORDERLANDS by Stanley Schmidt

"Just because therestwilight,” as Kelvin Throop observed, “ doesn't mean you can't tell the difference
between night and day.”

He was speaking figuratively, about the perennia debate over what isand isn't sciencefiction. Certainly
science fiction has something in common with severa other fidds, notably fantasy and dternate history.
Sometimes astory can be both science fiction and something el se, such as dternate history or mystery.
And sometimes a case can be made for considering astory either sciencefiction or something else,
enough so that intelligent people can disagree and argue at length about which classfication ismore

appropriate.

But there are ad so plenty of casesthat, by reasonably well-defined criteria, are clearly one or the other.
The recent tendency of some publishers, marketers, critics, and even readersto treat al of these kinds of
goriesas one big fuzzy catch-al, more or less equivaent, issmply wrong. They act asif thewhole
literary landscape were blurred into one fog-blanketed whole (if | may mix metaphors), whereasredly
only the borders are hazy.

Why doesit matter? Because some readers care about the differences—and this does not necessarily
imply that they view onefield as Absolutely The Best and look haughtily down on dl the others. Some
do, of course; but there are plenty of readers who like well-done science fiction and fantasy and
dternate higtory ...

...but like to know which one they're getting into at any giventime. If | have ataste for steak tonight, fish
stew may not satisfy, evenif | would think it wonderful at another time. Somebody buying aticket to a
basebal game expectsto see abasebdl game, and has alegitimate gripeif he getsinto the stadium and
findsit full of people playing football instead.

And the players certainly need to know which kind of gear to wear and which rulesto follow. Which
leads usto another reason for trying to blow some of the haze away and clarify just where those borders
are: writers need to know what kinds of materiasthey are most likely to be able to sdll, and who ismost
likely to buy them.

That last part isimportant because not everyone draws the borders the same way. As|'ve dready
mentioned, many people now apply the term “sciencefiction” quiteloosely to awide range of things
ranging from fantasy to dternate history to things barely ditinguishable from mainstream. Analog is
famous (or notorious, depending on who you talk to) for defining it agood deal more stringently.

But how much more stringently? Not as much so as some assume, when readers don't read us or writers
don't submit to us because they mistakenly believe that all we publish is nuts-and-bolts technical -problem
stories focusing only on hardware. The actua range of what we publishis, asregular readers know, far
broader than that. On the other hand, it's not infinitely broad. There are stories that smply would not go
over with most of our readersif they found them here, evenif they might like to read them elsewhere.

So what are thelimits? | thought it might be worthwhile to spend afew pagestrying to clarify them, at
least alittle, because I'd like to get as many readers as possible who might like what were doing, and |
don't want writers sending good Analog stories el sewhere because they think our limits are narrower
than they are. Neither do | want to attract readers under false pretenses, or encourage writers to waste
postage on stories that are clearly not right for us. (But if you're awriter and you have the dightest doubt
about whether we'd be interested, please let me decide!)

| can't give you an exact, infalible prescription that saysif you do thisit will work for usand if you do that



it won't. Much about writing is subjective, and oncein agreat while I'll get astory that seemsto break al
the“rules” but doesit so dazzlingly that my gut feding isthat the readerswill loveit anyway. Insucha
case, I'll go with the gut (and usudly it's right). Genuine brilliance can overcome alot of preconceptions.
So can brevity and/or humor (remember what Shakespeare said about those?). Y ou can get away with
risky thingsmore easily in ashort story than in along one, and readers will swallow thingsinan
unabashedly facetious tae that they wouldn't in one that purports to be serious.

But few of us can count on being truly brilliant or briefly witty every timewetry, soif you'retrying to sl
storiesto our readers (and do remember that they're the customers; I'm just the go-between), your
chances are best if you have aclear understanding of what the guidelinesusudly are.

And those are quite smple. In generd, | expect Analog sciencefiction to do two things:

1. It should incorporate some element of scientific or technologica speculationinaway that isintegral to
the story.

2. It should make a reasonabl e effort to make the speculative science plausible in thelight of what we
now (think we) know about science.

And that's al, except for the basic requirements common to any kind of fiction, such as creating
characters who engage areader's attention and sympathy and whose efforts to solve meaningful
problems make for arewarding reading experience.

Please note carefully that neither of my two specid requirementsimpliesthat our stories need to be
exclusively or primarily about technical detalls, or to befull of technicd jargon. Danid Keyessclassic
“Howersfor Algernon,” for example, isfirg and foremost a hauntingly memorable people story, with
hardly any technologica gimmickry or jargon, yet it'saperfect illustration of my first requirement.
Everything that happensto Charlie Gordon grows directly out of hisintelligence-raising operation; take
that out, and the whole story collapses. The Star Wars movies, on the other hand, don't meet that test at
al, though they're chock-full of “science-fictiona” elements like rockets, robots, and diens. They'relots
of fun, but they're essentidly recast mythology—or, as my father putsit, “westernswith terrific specid
effects”

And “The Force” leads us naturaly to my second “rul€’: the Stories are so vague about what it isand
how it worksthat it comes across as more mystical than scientific. Theré's no real way to judge how
plaugbleitis. Inthe matter of plausihility, sciencefiction (in the Analog sense) can often be viewed as
using one of two types of speculation. Extrapolation isin some respects the smpler and in other
respects the more difficult. It meanstaking principlesthat are aready well established and working out
something new that can be done with them. Many storiesin which space trave figures prominently are of
thistype: orbital mechanics and rocketry are understood in such detail that writers can figure out in great
detail new thingsthat could be done with them, as Donad Kingsbury and Roger Arnold did for
Kingsbury's “ The Moon Goddess and the Son” (December 1979). It's“easy” because the relevant data
and equations aready exigt; it's hard because the readersinsst that you use them—and get it right.

Somewould like to see sciencefiction redtrict itsalf exclusively to extrapolation, exploring the
consequences only of things we aready know are possible—but that would make for aserioudy
unredligtic body of fiction. We aso need the other main kind of speculation, which | cdl innovation:
postulating kinds of science that haven't been discovered up to now, but concelvably could bein the
future, like antigravity, faster-than-light trave, or time travel. Most of the ones we canimagine will never
happen, but something approximating some of them may, so it can be worthwhile—and fun—to explore
the possible consequencesiif they do. As evidence that such surprises can and do happen, consider the
fact that rlativity and quantum mechanics would have been in this category little more than a century ago.



At firgt glance it might seem that innovation is easier than extrapol ation because you can make up your
own rules, but that's not quite true. Y ou have to make them up in such away that they don't contradict
the old rulesin regions of experience dready wdll tested, just asrelativity and quantum mechanics
become indistinguishable from Newtonian mechanics under the specid conditions of everyday life. And
you haveto think out their logica consequences well enough to keep what happensin your story
congstent with them. (For more about these matters, see my editorials“Magic” [ September 1993] and
“Bold and Timid Prophets’ [November 1995].)

So much for the ground rules. the basic principlesthat, if they are satisfied, assure you that you are clearly
within the frontiers of “ Analog sciencefiction.” But what about those foggy borderlands? Let'slook at a
few examples (somered and specific, some general and hypothetical) of sorieslying Out There, either
pushing the boundary or lying beyond it—and how | decided which way to classfy them.

It's often said that fantasy isasfar from Analog asit can get, but remember that Unknown, that
wonderfully quirky fantasy magazine of the late 1930s and early 1940s, was adirect spin-off of
Astounding (as Analog was then caled) and edited by the same John W. Campbell. Evenin my tenure
we have published enough stories dealing with classical fantasy themesthat | may someday put together
an anthology of them (cdled Fantasy With Rivets?). “Murphy,” by Stephen L. Kallis, Jr. (April 1983),
was a short story about the technol ogically unemployed leprechaun who invented the profession of
gremlin. In CharlesL. Harnesss“H-Tec” (May 1981), Hell was being used as the high-temperature
reservoir of aheat engine (and wasin danger of freezing over if thiswent on). Timothy Zahn's“The
Presdent's Dall” (July 1987) combined acupuncture (ared technology that works even though we don't
yet understand exactly how) with voodoo.

How did these authors get away with it? In each case the author made one clearly fantastic assumption,
but then extrapolated from that with the attitude of a perfectly competent engineer using ordinary logicin
acontext of real science. In each case the author's tongue was clearly in cheek; he made no secret of the
fact that he wasimplicitly asking you to play dong, just for alittle while, with something that you would
normally consder too far-fetched. And each story (with the arguable exception of “H-Tec,” a
moderate-sized novelette) was short, because people can suspend their disbelief (just asthey can hold
their breath) more easily for a short time than along one.

An gpparent exception from alittle before my time was avery famous novel (now grown into an
extensve series) often mistakenly thought of asflat-out fantasy: Anne McCaffrey's Dragonflight, which
garted out in Analog asthe novella“Weyr Search” and the serid Dragonrider . Presumably people
think of these stories as fantasy because of the dragons, but these are not the smple dragons of Earthly
mythology. They have even more remarkable powers, dependent on principlesthat we don't know but
are applied quite consstently. Those principles aren't explained, and neither are the Threads that
periodically menace Pern, becauise none of the charactersisin aposition to do so; but there are enough
fragmentary remnants of old investigations of the Threadsto tell aknowledgeable reader that McCaffrey
did her homework and knew exactly what she was talking about.

We sdldom publish dternate history inits purest form—that is, a story that smply shows how some
portion of Earth's history might have gone differently—uwithout linking it to our own verson by some such
interaction astimetravel or contact between the “branch universes’ of the many-worldsinterpretation of
quantum mechanics. And yet we did publish, proudly, Harry Turtledoves“sSms’ series (beginning in
1985 and later published as A Different Flesh), in which not Homo sapiens but Homo erectus crossed
the Bering Land Bridge to become the “Native Americans’ waiting when the first Europeans got herea
few hundred years ago.

A few of our stories have been fairly closeto “mainstream,” though in one case, ironicdly, such astory



was mistaken by at least one reader for something entirely different. When we published ThomasR.
Dulski's“The Case of the Gring's Mill Goblin” (December 1985), | got an irate letter from areader
protesting our decision to publish “fantasy.” It turned out he hadn't read the story, but Smply jumpedto a
conclusion from thetitle. In fact, the story wasrigoroudy dependent on chemistry so closeto what we
aready know that | would have been less surprised by acomplaint that it wasn't speculative enough.

Wedid get afew such complaints about Maya Kaathryn Bohnhoff's first story here, “Hand-Me-Down
Town” (Mid-December 1989). It'strue that it was essentialy contemporary and involved no new
technology or scientific principles—but it did involve what amounted to a sociologica experiment, akind
of socid organization that to our knowledge had never been tried and might help solve some of our redl
problems. Sociology isn't (at least so far) arigorous science in the sense that physics or even biology s,
but finding new waysto make civilization work is certainly one of the prime occupations of sciencefiction
(and most readers agreed).

Findly, how about some examplesthat are beyond the foggy zone and clearly beyond the line—stories
that, no matter how well crafted they are or how much | might persondly like them, | couldn't usein
Analog because most readers wouldn't accept them as science fiction? Here | will not name names,
because | wouldn't want to embarrass anybody; but | can give descriptions. And don't be surprised if
you see storiesfitting those descriptions e sewhere, because some have been written that richly deserve
publication and will find it elsewhere.

| regularly see, for example, storiesin which computers carry out wish fulfillment or punitive functions
indigtinguishable from those of afairy godmother, ageniein abottle, or awicked witch. The mere
presence or even prominence of technology does not make a story sciencefiction. If you show the
hardware doing something far beyond what we have any reason to suppose it can do, and you provide
no basisfor supposing that it can, then the story isfantasy, pure and smple, and our readerswon't buy it.

If your charactersfly about in spaceships and fight with lasers, but interact in the same ways as
nineteenth-century cowboys on horseback or pirates on sailing ships, then your story isn't science
fiction—it'smaingream in atrangparent disguise and wont fly here.

If the change that generates your aternate history isjust who won a battle or how somebody made a
decison at some juncturein recent history, that doesn't make it sciencefiction in the eyes of our readers.
A Different Flesh succeeded admirably as both aternate history and science fiction because it
postulated a much bigger change, involving awhole ecosystem devel oping in acompletdly different way
thanit didin our past.

So there are some things that fal clearly enough outside“our” borders, and | hope you might find these
comments helpful in getting a better idea of what they are. But | hope they will dso leave you with the
redlization that theresan awful lot of territory inside those borders—and that some of the most
memorable stories may be set in those foggy borderlands.

Copyright ©2007 Stanley Schmidt
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THE SANDSOF TITAN by RICHARD A.LOVETT
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[llustrated by David A. Hardy

* % * %
Almost any struggleisasmuch internal asexternal...

I'd always wondered what it would be like to be dead. Not that I've been in abig hurry to find out. And
certainly not threetimesin one day.

Obvioudy, I'm not talking about dead dead. Not yet, anyway. I'm talking about that “Oh crap, thisisit,”
feding that (I now know) isthe closest I'll ever get to having my life flash before my eyes. The type of
feeling my parents must have had in San Francisco, when the Big One dropped hdf the TerraBank
Tower on them and awhole street full of others. Only in their case, that redlly had been “it.” | was seven
at thetime, but | vividly remember learning, when the clean-up crewsfindly dug out the bodies, that
they'd died right next to each other, gpparently holding hands. That's the type of thing that haunts akid's
dreams. knowing they'd had at least a couple of heartbeats to see what was coming and redlize there was

No escape.

In my case nothing was faling on me, though it kind of looked likeit asthe red-orange surface of Titan
rushed toward me, way too fast. It was like a scene from Hell: dirty-orange sky, duller orange clouds.
Orange-brown haze merging into the distance; orange and black shapes below. All of it no better
illuminated than a ship cockpit, dimmed for direct-view navigation. Only now, there was nothing between
me and al that orangeness but askinsuit and alot of ... well, can | cal it “air” if it'sfour timesthicker than
ship-normd, laced with methane, and at atemp of ninety-five Kelvins?If itisair, it'sair that would
probably freeze mefaster than it would asphyxiate meif | was unfortunate enough to sill be dive when
the impact ripped aholein my suit.

My nameis Floyd Ashman, though that's just the handle | was born with. Most people call me Phoenix,
becauseit's one of the places| come from, and the play on my real nameiskind of cleve—though right
now | certainly wasn't risng from anything.

Moments earlier, 1'd been dangling from a parachute, light as afeather. Then thered been asickening
lurch, and here | was, no longer dangling but back in freefal, which this close to aplanet's surfaceisn't a
good thing—even if my spacer reflexeswere ingsting that rather than me being the one who was moving,
it was the planet that was reaching up like agiant flyswatter, about to whack me out of the sky.

Not that it made any difference. Impact isimpact. Though it wasweird how it al seemed to be happening
in dow moation, with way too much time to wonder, for what | figured wasthe find time, what exactly my
parents had thought as they watched dl that plate glass shower down in adeadly rain of knives. | even
had timeto wish | had someone to hold hands with, although | guess that would mean she'd be about to
die, too, so maybe it was agood thing I'd never been the type to put down roots, even temporarily.

* k% k %

All told, thefal took about three eternities, though | couldn't have said whether they were milliseconds or
years.

Thenwehit.

I'm a gpacer, not aground rat (at least, not for along time), so when the tumbling ceased, | had no idea
why | was dill dive. Though one thing was obvious:. it was my lucky day. I'd survived the demise of my



tug and adicey entry into the aimosphere in adamn cargo canister. Then, since the canister had been
designed for atwenty-gee impact and | wasn't, I'd been forced to jump with ajury-rigged parasail,
cobbled together from the canister's stabilizing chute in the way-too-few minutes Brittney and I'd had to
try to figure out if there was away to survive adrop onto this forsaken smog ball.

Now, somehow, | was down dive. So it was either the luckiest day of my life or the worst, depending on
how you looked at it. If | lived long enough, maybe someday | could sort out that type of philosophical
stuff. Meanwhile, | just wanted to know why | was still around to think about it.

Happily, | didn't haveto figureit out mysdf.

"Bull's-eyel” aperky voice said, sounding like it wasright in my ear. Brittney can do any mood shelikes,
but perky is her favorite. “Though it would have helped if you'd bent your knees and braced for impact,
rather than screaming dl the way down.”

| thought 1'd been remarkably calm, but I've learned not to argue with her about things like that. She has
anasty tendency to have recordings.

"Y ou mean you did that deliberately?” | asked instead.

From the moment we'd touched atmosphere, Brittney had had control of our descent. Not that there'd
been awhole bunch to control. Once the canister had dropped its heat shield and was down to a
reasonable velocity, it was mostly amatter of popping the hatch and legping out.

In the panicked preparations back on the tug, there had been time (barely) to give Brittney radio control
over the servomotors that ran the smart-chute's shrouds—though without the weight of the capsule, the
whole contraption had proven about as steerable as afeather in ahurricane. 1'd aso given her control of
the chute release, so we wouldn't get wind-dragged if we actualy reached the surface dive. But I'd never
expected her to trigger the damn thing when we were till [-don't-know-how-far up.

"Sure.” Brittney doesn't actualy speak, though it seemslikeit. In theory, she could use the suit radio, but
her voice usudly comesto meviaanerveimplant in my right ear. “We were heading toward alake, 0|
dropped us on abig dune. We hit the dip face, which cushioned the impact just enough to keep you with
me.” She was chattering, asin the aftermath of adrenaine shock, even though she has no adrendine and
should damn well beimmune to mine. “I'll admit it was abit iffy for amoment. In one-seventh gee with
four standards air density and way more wind than there's supposed to be, the drift radius was a bit
wide"

I'd never heard of drift radius, though | got the idea. “Wouldn't the |ake have been softer?”

I'd swear she sSighed, though technicdly, that's not possible. “ And what do you think the lake is made
of ?'

Brittney ismy symbiote and livesin adistributed chip network beneath my ribs. She keegpstelling me
sheld be safer in my skull, which might be true, but I'm not | etting anything share space with my brain.
Until she went sentient, she was the best investment | ever made, if adrunken wager of everything |
owned gqudifies as an investment. Since then, she can be ared pain. | keep threatening her with
reprogramming; to start with, there's nothing like mixing your consciousness with something that seesitself
as aseventeen-year-old girl to put the kibosh on ever having area person with whom to hand-hold while
facing imminent death. But Brittney'sterrified of persondity adjusments, even though other Alstell her
they're no worse than memory upgrades.

Telling Brittney to shut up isusdess. Partly it'sthe age thing. It'skind of like dog-years, | guess. It was



only ten months ago that she went sentient; now she thinks she's on the verge of adulthood. Who am | to
argue? When she goes pedantic on me, it'seasier just to play her game.

| consdered what little | knew of Titan. Not much, I'm afraid. I'd been kicking around Saturn sincel'd
come here from Jupiter, two years ago, but my knowledge of itslargest moon could be summed upina
few sentences. Big gravity hole. Dense atmosphere. Great for parachuting supplies down to the scientists,
who thought it was the coolest place ever. But scientists always think that about anywhere, so I'd not
paid much attention. One of my contractsisto catch supplies E-railed to them from Earth orbit and line
up the canisters to parachute to the surface. It takes a couple of weeks per annum, payswell enough,
and is one of those greet jobs where nobody bothers you unless you screw up. Good stuff, in other
words, for an orphan whose psych profile probably said things about attachment disorder or whatever
they cdl it when you think aloneisthe best placeto be.

It dso had to have been one of the dullest jobsin the System until something smacked me
good—praobably a comet chunk on a hyperbolic dingshot from outer nowhere. Then it got way too
exciting, and 1'd been forced to drop mysdlf dong with the supplies. Or more precisdly, without them,
because they were il in the damn canister. Right now, al | had was mysdlf, my skinsuit, and Brittney ...
who, in whatever it isthat passesfor Al adrenaline shock, was babbling about lakes. Someday | redly
will have her reprogrammed.

In the meantime, though, | had to live with her, so | forced mysdlf to think. Methane atmosphere. Lots of
sunlight at the top. Smog centra at the bottom. Something that would be liquid at ninety-five Kelvins. I'd
read about that, long ago. Hell, it was probably back in grade schoal. It's amazing how that type of stuff
gticks. | could still name the capitals of half the member states of the U.N, and I'd not been on Earth in
nearly twenty annums.

"Liquid ethane? Hydrocarbons of some sort.” Anything else would be frozen solid. Hell, the dune I'd
landed on was probably ice grains, dirtied by something orange and chemically weird. But it sure looked
like good, old-fashioned sand. A bit coarser than Earth-normal, but sand nonetheless.

"Not bad,” she said. “Mogt likely methane. Or amix. Any guesswhat would happen if we hit alake of
methene?'

| swesr, | redlly am going to reprogram her. “We'd go splash?!
"Well, yeah. But then?"

"Swim?’ The skinsuit was designed for vacuum or atmosphere, but would probably keep mewarmin
liquid, at least for awnhile.

"Not likely. What are you made of ?*
"Damnit, Brittney..."

"Okay. The answer, genius, iswater. Mostly, anyway. Specific gravity, 1.0, give or take a bit. Ethane has
agpecific gravity of 0.57. Methané'sworse, Something like 0.46. It doesn't matter that thisisa
low-gravity world; the ratio'sthe same. The point is, wed sink like astone. Right now, you'd be walking
around on the bottom of amethane lake, trying to find the way out, and | do not give either of usagood
chance of that."

Okay, so maybe | won't reprogram her. Though it would have been nice if sheld told me what she was
doing before cutting us |oose from the chute.



For that matter, where had the chute gone? Not that it made any difference. What | needed wasthe
canigter. Somehow | had to find it with the suit's short-range com and its supplies, surviva-rated for
twenty-four hours average EV A—plus whatever Brittney had learned about Titan from my ship'slibrary
while I'd been jury-rigging the chute and shoving everything | could lay hands on into the canigter.

The dune was nearly a hundred fifty meterstall and steep, which waswhy I'd rolled forever when | hit.
Based on the furrow I'd plowed at one point, there'd even been an interlude when 1'd been more or less
body surfing. When | was eight, I'd done that on the Kelso Dunesin the Old Mojave Desert—the part of
the desert that had existed before globa warming expanded it across big chunks of four states. Those
dunes, which had been there snce the last ice age, had incredibly fine sand piled at just the right angle
that you could dide headfirst on your belly, propelling yoursdf with breaststroke-like swimming motions.
If you did it just right, the sand would emit thiswonderful bass tone that would persst until the dope
abated and swimming turned into useless flapping. The guidebook said they were one of the world's few
“booming” dunes, though the tone | got sounded more like an oboe.

| loved those dunes. | think it wasthe first time I'd been happy after my parentsdied, and | ran up and
did down dl day, until it got dark and my foster parents took me away, saying they were never going to
let me near asand dune again. They weren't mean people; they were merely way too conventiona for a
kid who craved open spaces where there was nothing to fal on you and no people who could up and die
on you, because there were no people at all.

At leas, that's what the shrinks said when they green-lighted my tug license but felt obliged to warn mel
was running “away,” not “to,” and that until | reversed that I'd never find whet | craved.

Wil, now | was about asfar away as one could get. And unfortunately, not only was | out of practice on
dunes, but 1'd not been doing more than minimal strength training for years, which meant that one-seventh
gee might be all my muscles were adapted for. After dl, muscleswere for ground rats. And my
ground-rat days, 1'd thought, were long gone.

* * * %

The sand was weird stuff. Not becauseit really was strange but because it looked so normal. Even the
color wouldn't have been dl that out of place at Kelo, at least in the tail-end dusk of the perfect sunset
that ended that glorious day. Who knows, maybe an eight-year-old could make these dunes boom, too.

They weredso just ashard to climb.

Halfway up, | wondered if maybe | was doing it the hard way. To cushion the impact, Brittney had
dumped me on the stegpest spot she could find, so it stood to reason that there might have been an easier
way. | was kind of surprised she'd not said anything, but maybe she too was anxious to see the view. On
the ship, she could tap into any properly telemetered interface; now, al she had wasthe ear implant and a
feed from my optic nerve. She didn't even have my other senses because, useful as shewas, therewas
only so far | was|etting her into my mind. For the same reason, | speak to her doud, viathe ear implant.
A subvocdizer might be more private in acrowd, but I'm seldom in crowds and there's too much risk of
subvocalizing your thoughts.

It probably took less than five minutes, but my heart was going like atrip-hammer when | findly ran out
of “up.” Bent over, gasping, | crested the dune—and damn near got blown off my feet. No wonder the
chute had been so hell-bent on landing in thelake. In this atmosphere, that wind packed a serious punch.

"For heaven's sske,” Brittney's voice pierced through the hammering of my heart, “would you look up?
All | can seeissand!”

It was my lungsthat were on fire, not hers, but I compromised by sitting down so | could recover while



we scanned the view.

* k% k %

Thelakewas out there, just as sheld said. Wind kicked up weird whitecaps on its surface. It had been
yearssince I'd left San Francisco and never again gazed on an ocean, but something about the waves
seemed wrong. Too steep? Too dow? Thewrong spacing? | couldn't place it. The dune had looked
remarkably earthlike. The lake did not.

Brittney ether didn't notice or didn't care. “Oh, cool,” she said. “ See the chute? It's that white blotch, a
few hundred meters out. I'd have expected it to sink, but maybe it trapped a bubble. That's more or less
where we'd have wound up if it weren't for the dunes. And see that beachlike area between us and the
lake? What do you bet it's saturated with liquid? Kind of like quicksand or mud. Super nasty to walk
through. Weredly did hit theright place!”

The lake was big, but not huge, because | could see hills on the far side: wrinkled dopesthat seemed to
float above the horizon like adamn mirage. | thought it took heet to produce that, but maybe it wasthe
curvature of the planet. Brittney would know or be able to work out the physics from scratch, but |
needed her to cdm down and concentrate, or neither of uswas getting out of thisaive. Sheld last abit
longer than me, but she needs me alive and twitching to power her piezodectrics. Not that she doesn't
know this. She's never going to forget how close she came to dying that time the geyser went off under us
on Enceladus and | became the first person in history to get knocked unconscious insde a pressure suit
and liveto tdl thetde. | didn't wake up for aweek, and after she linked to my ship to call for help, she
had to conserve power for days until the rescue crew got to us.

That was when sheld truly been born. Nobody knows why afew Als achieve sentience, while mogt, like
my ship's computer, are nothing but imitation intelligences. Redly good at what they do, but with nothing
to gowithit but artificid personaities. In Brittney's case it had happened when she was waiting for
rescue. By the time the doctors eased me out of my coma, shed named hersdlf and become a chattery
twelve-year-old. However those Al dog-years work, they're not linear.

It'sodd how her childhood, if | can cdl it that, mirrorsmine. A true mirror, that is, in which thingsare
partialy but not completely reversed. In her case, she was the one who got to watch for days (an eternity
in Al time) as desth closed in. For me, desth came when | wasn't around, and it was only afterward that

| got to think endlesdy about it.

For months, sheld harangued me for bigger batteries, so shed have alonger surviva time if something
again immobilized me. Then she refused them when | findly gavein. Shewouldn't explain why, whichis
odd because normdly, Brittney will yammer about anything and everything as though she thinksthat's
synonymouswith life. | talk, therefore | am. Eventualy, | redized that if there's one thing she fearsmore
than a power failure, it'sbeing alone. Which makes us atruly odd pair.

Thelake waan't the only thing | found confusing. The dim light, haze, and relatively distant horizon madeit
hard to get afed for the scae of this place.

"That's because Titan is about ten times bigger than the moons you're used to,” Brittney said. She never
mentioned Enceladus unless she had to. “ But it's only one-third the diameter of Earth. From this
elevation, the horizon's going to be about—"

"So what you're saying,” | said to cut off the inevitable lecture in sphericd trigonometry, “isthat this place
isbig, but not ashig as Earth?"

She hesitated, which meant I'd hurt her fedings. “Yeah."



"Wherésthe canister?’ | hoped like hell it was somewhere high and dry, because she had me thoroughly
spooked of lakes. Wading on the bottom, indeed. In the dark. Too much like having abuilding fall on
you, even if we weren't talking about anything sharp and heavy. If | was going to die, | was damn well
going to do so up here, where| could at least see. Or sort-of see. Which raised another question. “And
how long do we have until night?"

| think Brittney grew up another year right then. | was expecting some kind of sarcastic
what-do-you-think-genius comeback, pointing out that by necessity she hadn't seen anything | hadn't, so
| could damn well guess where we were. Which was true, but she could cal culate descent paths and
wind drift and heaven knows what far better and faster than me.

"We'retide locked to Saturn,” she said, instead, dedling with the second question first. “ So the day's the
same asthe orbitd period.” | knew that much, but thistime | bit my tongue and was rewarded by having
her cut straight to the chase. “It's afternoon here, but we've il got at least seventy-two hours of light.”

"And the canigter?"

"Over there somewhere.” Then sheredlized that without an externd interface, there was no way to point.
“Okay, turn around, about a hundred fifty-five degrees.”

| did anear one-eighty, to my right.

"Oh, damn"—I'd never heard her swear before—"1 meant the other way. Y ou usudly turn
counterclockwise. No, don't turn back. See the ridge off to the right, the one that looks like a deeping
aligator? Not that one, the one next to it. No, now you've overshot. Don't move, let's figure this out.
Right now, I'd give my eyeteeth for away to point.”

"Not much of an offer.” 1t wasthe closest | could come to apologizing for shutting her up earlier. “Given
that the only teeth in the vicinity are mine."

"Yes, but you love figures of speech.” In other words, Apology accepted.
"What if—" | started, but she was ahead of me.

"Okay. All I've got to work with are your eyes. So, scan the horizon dowly to theleft, and I'll tell you
when you'vegotit."

It, when | found it, didn't look much like an dligator, but then I've never had that type of imagination.

"So the canister's up there?’ | had no idea how far away the ridge was. Five kilometers? Ten? | shouldn't
have shut off her trig lesson, but | had too much pride to admit it. It looked wakable. No lakes, and the
dunes got progressively smdler until they gave way to something that, from here at least, looked firm.

Then Brittney burst my bubble. “No, that's just the direction. Give or take a bit. We went through a
couple of mgjor wind shifts on the descent, and it's hard to figure out exactly how they would have
affected the canister. The only thing I'm sure of isthat it's heavier than we are, with alot less
chute-per-mass. So it had to come down faster, which puts it somewhere over there.” She gave avery
humanlike pause. “Unless something weird happened. We | eft the door open and that will have produced
some odditiesin the drag. Without better data'—again the pause—"it'sjust an educated guess.”

Uh-oh. Though if | had to trust my life to someone's educated guess, Brittney's was better than mine,
“How far?'

"I'm more sure of the direction than the distance. We opened the hatch way too soon.”



That had become obvious when we'd spent the better part of the past two hours riding the chute down
here. The problem had been that wed stolen the canister's stabilizing chute, which meant that the canister
was going to come down faster than normal. How much faster required al kinds of technica data that
wasn't available, and ... well, with no telemetry and nothing but Brittney's back-of-the-envel ope
caculationsto go on, I'd been redly gung-ho on popping the hatch earlier rather than later. At least we
could look outside. Then, the canister had started swaying wildly and there was nothing to see but cloud,
which might or might not end before we hit the ground. Wed argued abit, but whatever else Brittney
controlled, shedidn't control my muscles, and | sure as hell wasn't going to diein that damn can. Sowe
jumped. Then weld drifted forever.

"How far?’ | asked again.

"Surface winds on Titan usudly aren't over acouple kilometers per hour,” she said, in the same
not-quite-talking-about-it manner she usesfor Enceladus. “But we seem to have come down in the
middle of what passesfor agde.”

| watched sand particles skitter across the dune. “ So what isit, fifteen or twenty kilometers?!

"Uh-uh. The winds were stronger, higher up. | don't know how fast we were going before we dropped
below the clouds, but the total drift could easily be eighty klicks. Maybe ahundred and twenty.
Somewherein there.

Uh-oh, indeed. If I'd kept up my ground-rat muscles, an eighty-kilometer hikein low grav probably
wouldn't have been too tough. Even ahundred twenty might not have been dl that bad. Assuming we
could even find the canigter. Asit was...

| took a deep breath, like a swimmer preparing to dive, or an actor trying to dispel the butterflies.

"Yep,” Brittney said. “ Timeto get this show on theroad. Y ou walk; I'll give you landmarksto steer by.”
She was chattering again—more of that Al adrendine stuff, | suppose. “Once we got low enough to see
it, I did my best to map the terrain. The main thingsto worry about are box canyons. That and lateral
drift. That's when, walking acompass line, you aways veer in the same direction around trees. Of course
we don't have acompass and there aren't any trees, but the canyonsl| cause the same problem...."

* * * %

Thirty minutes|later, | was till dogging through dunes. Well, not quite dogging: | clearly didn't have full
ground-rat strength, but | wasn't asweak as| feared. Asbest | could tell, | had haf-gee strength, which
on aone-seventh-gee world was like being able to tote around a hundred or so kilos, back on Earth.

Long ago, when | really was aground rat, I'd carried some heavy packs into some pretty remote places.
Here, at least, | only had my own reduced weight, plus afew kilos for the suit. But soft, windblown sand
is soft, windblown sand. If you try to run, it sucks the energy right out of you.

At firg, | tried for someform of the old lunar shuffle, but it just didn't work. Every timel'd pick up a
decent amount of speed and start to find the rhythm, I'd hit a supersoft spot and trip. In low grav you il
have full momentum, so the result tended to be a nasty combo belly flop and faceplant.

After about adozen of those, | gave up and remembered what | knew of soft surfacesfrom my
backpacking days on Earth, which isbasicdly that fighting them doesn't do anything but wear you out.
But I'd never been in asituation like this before, where each step was a metronome, clicking away what
little remained of my life.

Patience has never been Brittney's strong suit elther. It's probably got something to do with the difference



inour internal clock speeds. | think in terms of seconds, but she's got the ability to work in femtoseconds,
or maybe something smaler yet.

For most purposes, she adjusts quite well. Talking to me, for example, she'svery good at acting, at least,
asthough shesthinking in red time. Mogt likely, she actudly is, even nonsentient persondity interfaces
require a humungous amount of processing time. She aso has the ability to use variable-gpeed processing
to make conversations more naturd . But if she's obsessing about something—well, let'sjust say that there
are alot more femtoseconds in a second than most people have secondsin alifetime.

"We're never going to makeit at thispace,” she said, just aswe werefindly reaching the end of the sand.
"Hopefully, well speed up.”

"It's not speed I'm worried about.”

"Whét, then?'

"Life support. Asbest | can figure, you've done about four kilometers. But you've used up alot more
than four percent of theair. And you're using water even faster."”

"l wasthirgty, damnit.” | could see the gauges aswell as she could. The suit carried two liters of water;
I'd drunk atenth of it. In apressure uit, that would be no problem; it would just recycle. Here, | was
breething bone-dry O2 and venting excess water vapor along with CO2, through the selective
permeability membranein the suit's skin. Not much | could do about it.

"Look,” | said, “I may not be able to do spherical trig in my head, but | know athing or two about
deserts” And even though this place was colder than Hell, it certainly |ooked like adesert. “ Rationing
water doesn't work. Trust me, you just get tired sooner. The best approach isto drink what you need
until you run out.”

Then of course, you have no choice but to suffer, which iswhy everyoneis so desperate to save the last
drops. But physiologicaly, that's counterproductive.

"Trust me,” | said again, mostly to reassure mysdf.

"How do you know al that?"

"It doesn't matter. | just do.”

She surprised me by accepting that. “ Okay. But water's not the main problem.”
"Nokidding."

"Hey—"

Damn. I'd hurt her again. Hell, it wasn't her fault the ship had hit arock. It was minefor not having
upgraded the sensors. It'sjust that rocks like that are so incredibly rare, and there's never enough money
to go around, so I'd bought the skinsuit instead. Which was good, given that we had hit arock, but not
hitting the rock would have been better.

If you start playing that kind of what-if, though, you can chase yoursdlf in circlesforever. Whatever
psychological quirksthe license-board shrinks thought they'd found in me—and I've never met a
solo-boat pilot without a few—getting caught up in the what-if gameisn't one. If I'd been pronetoit, I'd
have found a hundred and one ways to blame myself for my parents’ deaths and probably never have



made it out of childhood dive. I'd come close enough, asit was.

| knew what | needed to say, but couldn't form thewords. “Yeah,” | said, inwhat was at least an
acknowledgement 1'd been off base. “Tell me about the air.”

When weld left the ship, 1'd topped off the suit to afull charge of compressed gas. It redly wasa
date-of-the-art suit, which meant it carried the air in monomembrane bladders behind my back, shins,
thighs, etc. They left my joints free to move but made melook like agene-freak bodybuilder. | did not
want to think what would happen if one of those bladders burst; I'd probably shoot off like a punctured
birthday balloon, leaving my heirswith one great lawsuit againgt the manufacturer. If I'd had any heirsto
notice | was gone.

Brittney was dow to answer, and it dawned on me that she was wrestling with awhole new level of
fedings. “You've been usngit kind of fagt,” shesaid & last.

| checked the gauge for the umpteenth time, but it was ill pretty closeto full.

"Specificaly,” shesaid, “you've used 7.3 percent of your oxygen for only five percent of the minimum
possible distance."

| stared again at the gauge. “ Y ou can read it that accurately?” It wasasmpledia, ticked off in hash
marks. Fancier gauges exist, but too many spacers have died from asurfeit of numbers. Good, okay, not
so good, get the hell home. For most stuff, that's al you need.

"No, the suit'stelemetered. It took me abit to find the wavelength, and it would have been niceif you'd
hed time to hook up the medica stuff, but therésal kinds of technica info, including instantaneous
arflow. Thanksfor getting it for me. In other circumstancesit would be lots of fun.”

I'd been continuing to walk, but that last comment amost caused meto break stride. For thefirst time, |
found mysdif redlly wondering whet life looked like from Brittney's perspective. Maybe the little-girl thing
and my own I'm-going-to-reprogram-you threats had had mefooled. | knew shewasdivein away few
computers achieve, but I'm not sure how strongly 1'd ever redly felt it.

Hdll, I'd not had a chance to use the skinsuit before and didn't even know it was so well telemetered. The
ideathat it might matter to Brittney had never occurred to me.

"Yourewdcome,” | said, hoping it didn't sound too much like an afterthought.

* k x %

Wewalked in sillence, while | thought about Brittney and oxygen, and tried not to think about desth.

Ahead, her dligator hill rose closer, looking more like amountain than a hill. Though without trees or
peoplefor scale, everything tendsto loom large.

"Okay,” Brittney said as we stepped off the last of the sand onto rounded stones that weren't awhole
bunch easier to walk on. “We don't actualy want to climb that thing. Veer left and go up the gully.” Again
the pause. “I hope.” More pause. “My map's not al that good.”

"It'snot your fault | couldn't see much,” | said. Or that I'd not had timeto rig any kind of decent
instrumentation for her, like radar. She/d been doing everything by dead reckoning. If welived, it was
going to be because shewas very good at it. If we died, it would be my fault for getting the suit rather
than upgrading the ship. And she thought I'd gotten it asatoy for her. Crap. “ Do the best you can,” |
added. “ That's dl anyone can ever ask.”



Shewas silent for about ten paces. “Thanks.” More paces. “I meaniit.”

If I'd been on Earth, I'd have described the stones asriver cobbles. Brittney's gully was thirty meters
wide, with multiple scour channels and more of those rounded cobbles underfoot. In the Old Mojave, I'd
have cdledit a“wash."

In the desert, washes are amixed blessng. Sometimes, they're like highways, but they're tricky because it
takes amazingly little to stop you cold. Brittney had mentioned box canyons, but aboulder jam or a
two-meter ledgeisadl it takes. Well, in this gravity, maybe a bit more than two meters. But I'd rather not
haveto test my legping ability.

Nor are washes the easiest places to walk, though on Earth, the footing tends to get easier asyou climb.
Luckily, that worked here, too. Lots of smdl, ankle-twisting stuff down low. Bigger, firmer stuff aswe
went—I| guess1'll cal itinland. Still, I wasn't managing anything faster than a sort of bouncy walk.

Asinthedunes, | couldnt believe how familiar the landforms appeared. “It lookslike it flash floods
here” | said. “Frequently.”

"I wouldn't worry about it. Mars has river channels. It hasn't rained there for awhile.”

"Good point.” 1'd not redlly been worried, but Brittney had been unusually subdued, and there was no
harmin letting her talk abit. “ Rain here must be pretty damn weird.”

"Liquid methane. And those cliffs over there that look like granite?!
"Yegh?'

"They're probably ice. A lot of these uplands are cryovolcanoes.” Again she surprised me because that's
al shesad. Inthe old days—gads, was it only this morning?—she would have carried on for twenty
minutes about the details of cryovol canoes, when she damn well had to know that | knew the basics.
Pretty much like earthly volcanoes, except that the lavawas ammonia-water dush that was only hot in
climateslikethis.

| found mysdf puffing harder and glanced back. Hard to tell, but from the glimpse | could see of distant
sand, V-ed in the notch of the canyon walls, it looked like we'd ascended quite a bit.

"How arewedoingonair?’ | asked.

Brittney must have been waiting for the question. “Better, but till unsustainable. Initidly, you were
making six kilometers per hour, with a maximum range of sixty, assuming no rest breaks, which seems
unlikely. Y ou've upped it to eight or nine kilometers per hour, but you're burning gas a the samerate, so
your rangeis still under ahundred. And this gully keeps curving back and forth, so not dl of those klicks
areintheright direction.”

"In other words, thisisn't going to work."
"| didn't say that."

"No, I did.” | stopped and sat on aboulder. Or abig ice cube. Gads, how can aplace so familiar looking
be so weird?

| knew what | had to do, but first | wanted to deal with another problem.

Most of my life, I've been done. Now, | was with someone who depended on me, whether | liked it or



not. Someone who could think in femtoseconds and had way too many of those in which to worry. But
someone who'd synched her pace of life to mine, which meant that when she thought about the air
running out, it wasn't Smply abazillion femtoseconds away, it was ... well, tomorrow, for her asfor me.

What she needed was something more to do than study afuzzy map, watch my air, and worry that she
might be leading usto our deeths. It would be even better if | could make her believe it was useful.

"Do you know what aMET is?’ | asked.
"Uh, no. Should I?"

"No, it's not spacer stuff.” | sighed and stood up. The wash here was too steep for what | had in mind.
Hopefully I'd not waited too long; having to backtrack would be a disaster.

"It'sbascdly the amount of oxygen you're consuming at rest.”
"Zero?'

"Very funny.” Actudly, the joke was agood sign. Maybe she wasn't as disheartened as I'd feared.
“Okay, the amount that | consume. How preciseisthat telemetry?'

"Moderately. Right now you're using 980 milliliters of oxygen per minute. It's been ashigh asthreeliters™
That would have been when | waskilling mysdif, trying to get up that dune. “What's the lowest?"

"When you were resting, it dropped to 320 but it was till going down.”

"Okay. Let's say 250; for my body size it should be somewhere in that vicinity."

"That meansyou'd last about sixty-four more hours, sitting on arock. Maybe moreif you fell adeep.”

"Good. You're getting the idea. At twenty METSs, we'd have abit lessthan three and ahaf hours.” Not
that anyone could sustain that pace. “ At ten"—which once upon atime | could sustain for quitea
while—"thear would last twice aslong."

"Okay. Now, you're up to 4.7, but you're barely doing seven klicks per hour."
"That's because the terrain's getting rougher.”

| was getting very nervous about thewash. | didn't careif it wasformed by a methane river carving
through cryovol canic anmonia-water ice, it was narrowing and getting steeper, and those were not good
sgns. An unclimbable ledge was a very red risk. Hell, maybe wed find awaterfdl with apool of
stagnant methane at its base. Even if it didn't rain very often, it must take the stuff forever to evaporate. |
guess| could nerve mysdlf to wade asmall pool if | had to, but wading and boulder clambering would be
dow, hard going.

"Sothat'syour job,” | said, though really dl 1'd done was give her anew number to play with. “Help me
find the effort level that givesthe biggest bang for the buck.”

"I cantell you right now that that wasn't the first hour."

"Of course not! Wewere on sand.” And those damn cobblesin the lower part of the wash. My turn to
pause. “Y ou won't like the next bit either.”

Ahead, the wash was choked with boulders the size of the supply canister. On Earth, I'd never get



through without arope. Here ... well, I'd rather not haveto try. It looked too much like the type of place
wherethings might fal onyou.

What I'd been looking for was a nice doping rampway, but everything was surprisingly steep. If | dipped
and started tumbling, it was going to hurt, evenin low gee.

Brittney had figured it out. “Y ou're going to climb out?'

"qu,"

"You'regoing to burn alot of ar.”

llYm."
I'd said shewouldn't likeit.

* * * %

It wasn't too bad at first. Underneath, the mountain might be made of solid ice, but its surface was
covered in fallen rocks and coarse, soil-like material. The result was alot of nice steps. Steep but

managesble.

But cryolava gpparently comesin layers, just like ordinary lava. As| climbed, | encountered cliffs, like
tiersin awedding cake. Each time, | had to traverse |oose scree, looking for breaks that offered
climbable chutes. Weird, weird, weird. Basalt produces such landforms. But ice?

Severd times, | had to resort to hands to pull myself to the crest of a particularly steep layer—only to
find yet another tier above. The higher | climbed, the smaler the rocks became and the more they tended
toroll at the dightest touch. Once disturbed, they went forever, tinkling in dow-moving ava anches until
they disappeared over thelip of adliff.

"Why the hell does everything move likethis?’ | exploded, at |ast. The climb was taking forever, and
each time | had to fight bad footing, | squandered oxygen. “Why doesn't the low gravity make it more
Sable?’

"The angle of reposeisthe same ason Earth,” Brittney said. “ That's the steepest dope at which you can
pile rocks without having them gtart to roll. WWhen you run the math, the force of gravity cancelsout, at
least onfirst order. It'snot what they cal intuitively obvious."

"Intuitively obvious?'
"A phrase. For your benefit."

Like hdl it was. Brittney's as capable as | am of being surprised. The only differenceisthat for thingslike
this, she'sredly good at figuring out the answers.

* * * %

It took twenty-sx minutes at dightly better than nine METsto reach thetop. A nasty dent in my oxygen
supply, for essentially no progress toward the canister. Other than reporting the number, Brittney said
nothing. | said nothing. Had it been worth it? Timewould tell. Still, | felt anew lease onlife: an emergence
from claustrophobiainto arealm where you could at least see the horizon.

We were higher than I'd expected; gpparently the cryovolcano humped up inland. Brittney's dligator
ridge was somewhere below us, unrecognizable from thisangle.



"Thisthing'sbig,” | said.

"Yes. Out here, its edges are chewed up into alot of ridges and gullies, but from what | could see on our
way down, itsinterior might be what the volcanologists call a pancake dome. Some of those are more
than ahundred klicks across. If we're lucky, the canister's somewhere up on top.”

That wasn't as reassuring as she meant it to be. “And if we're not?"
"It'sdown in some canyon. Or off in more sand dunes on the far sde.”

Not reassuring at dl. The only way we were going to find the canister wasif we got close enough for
Brittney to talk to it viathe suit's short-range com channd. That was going to take line of sght. If it was
down in acanyon, we could walk right by it without knowing. If it was far out in the sand, we'd never
reach it before| ran out of air.

Wi, there's one thing about life as a spacer. 1'd long ago learned that when things go sour, you
concentrate on the things you can do. Asfor the others, you either try to pretend they don't exist or pray
about them, depending on your orientation. Me, | wasn't in the praying camp. I'd presumed Brittney was
the same, but you know, | had no ideawhy. Another thing we'd never discussed.

Nor would we now. “Which way?’ | asked.
The hesitation was longer than ever. Maybe she was praying.
"Best guess,” | said. “The only wrong answer is‘ stay here’”

"Thanks. Redlly. Thisisawful.” She needed to be ableto truly sigh. Or gulp, or something like that.
“Okay, do adow three-sixty. It was hard to keep my bearings down in that canyon. And climbing out
wasworse."

| complied. What | could see of the pancake dome was a broad mound, forming the horizon in the
direction I'd been cdling inland.

"All right,” shesaid. “Look abit to the left of the highest point. That'sit. Let's go that way. The good
newsisthat | think you climbed saverd hundred meters. The eevation won't hurt when it comesto
getting asigna from the canister. But weve got at least Sixty kilometersto go. And it could bea
hundred.”

Sixty klicks. In one-seventh gee, but with spacer-weak muscles. At least the footing was good. Theridge
top was smooth, asI'd hoped, amost as though it had been wind blasted. Too bad Brittney hadn't
thought to tell me about pancake domes before we'd started walking the wash. Washes aren't the only
highways

* * % %

Ten minuteslater, | wastrying to remember how long it had been sincethe last time I'd run. Running is
impossiblein zero gee except on a centrifuga whedl, and not only was my ship too small, but wheels
aways make me fed like somebody's pet gerbil. | preferred stationary cycling. Unfortunately, that
doesn't use quite the same muscles.

That said, | was making good time. “ Twenty-one klicks an hour!” Brittney sang out. “ Seven-point-eight
METS That's 2.7 kph per MET. Isthat theright unit?'

"Asgood asany.” I'd only given her thejob to keep her busy. “What redly mattersisthat I'm doing a
pace a which | can carry on areasonably norma conversation.”



"Doesn't that waste air?'

"No. Whered you get that idea?’ Y ou often find that old myth on vids, but other than the smal amount of
energy it takesto use your voca cords, talking smply movesair in and out. The oxygen's ill there.

"From Ship,” she said, vaguely. She always referred to my tug's computer that way, as though she hoped
someday to pogitive-think it into sentience. Thankfully, she hadn't succeeded. Two Brittneyswould have
been one and ahalf too many. “How do you know so much about this stuff?” she added.

Damn. I'd forgotten about her ideaof norma conversation. | staled, trying to figure out whether | was
willing to talk about this.

"Have you ever heard of ‘' To Build aFire?’ | asked eventuadly. Silly question. | wastaking to an Al.
Why would she care about things like that?

But | redly hadn't spent enough time thinking about what it meant to be a sentient Al, with nothing much
to do at night but scour Ship'slibrary and hope | didn't diein my deep. “Yes,” shesaid. “ That's the Jack
London story about the gold prospector who freezes because his hands got too cold to strike amatch.”

| wasimpressed. “Right.” | paused. Why didn't | want to talk about this? Just because it was areminder
that we might die, too? That was impossible not to think about. “ Okay. The part that struck me was the
image of him collgpsing, unable to take another step. | kept thinking, how can you not be able to take
one more step? And if you can do that, why not another, and another?”

"Uh, theré'san obviousflaw to that reasoning.”

"Of course.” | knew that, in theory at least. “But there were afew years when | was obsessed with
endurance.” Or, at least, with the idea of endurance. “I kept trying to find that limit in mysdlf: the point
where you redly can't take another step.”

Long pause. “Did you?'

"No.” Not in sx marathons and a couple of Ironman triathlons. Not in athree-day, 1,200-kilometer
bicyclerace. I'd found timeswhen | didn't want to go on, but none when | couldntt.

"Good."

It crossed my mind now that maybe what 1'd redlly been obsessed with was whether my parents might
have been able to will themsalvesto live another second. Or afemtosecond. And then another, and
another after that, until finaly they were rescued. That the only reason they weren't with me now was that
they hadn't wanted it enough. Silly, but that's how it iswith obsessions. Along the way, I'd picked up
quite abit of exercise physiology, though I couldn't see how it would help me now. The marathoning was
adifferent matter. | might be out of practice, but | was hitting my second wind. Maybe I'd just been tired
from thelong scramble to theridge top.

"Two point nine kph per MET,” Brittney said. “Good job."

* * % %

The running remained easy, and gradualy the ridge merged into aflat, uninteresting plateau—though
under the circumstances, uninteresting was agreat word. So was flat. While going downhill would be
eager, thelonger until it happened, the greater the chance I'd till bein uninteresting terrain when | found
the canister. Brittney said we'd covered thirty-four kilometers since the sand dunes. If our luck held, we
might just makeit.



Shedidn't try to Start another conversation. Other than progress reports and a periodic “How's it going?’
she pretty much left me to my thoughts. Normally, I'd have appreciated that, but at the moment, | wasn't
too fond of them. Too much unanswerable history. Not enough ... not enough what? It wasn't as though
| hated it out here on the dark edge of the Solar System. The scientists were right; it's a pretty cool place.
Though I'd rather not die here.

"Sow down,” Brittney said suddenly. “ And try taking shorter steps.”

"What?" Even though I'd never been fast enough to win one of those long-ago races, I'd taken pridein
coaxing my body to the best it could do. And now, Britthey—a bunch of code who had no ideawhat
running fdt like—wastelling me | was screwing up. “1 know what I'm doing."

"Maybe. But you've been gradudly speeding up, and your kph per MET has been dropping. Not alot,
but enough to reduce your range by severa klicks."

I'd not paid much attention to sports since I'd left Earth. Now, as | forced myself to comply and not
argue with her, | wondered what the rules were about Alsin the Olympics. If Brittney could do thisby
dead reckoning, what could she do with red data? In fact ... “How the hell can you measure my speed?’
| asked. Or distance, for that matter.

"Retroactively. Any time we reach alandmark, like that big rock over there, | cantell how largeitis.
Then | rewind to when you first saw it and calculate out how far away it was. | dso count steps. It's not
super accurate, but it ought to be good to within about ten percent. More importantly, it should be pretty
condgtent, so | cantdl if werre speeding up or dowing down.”

"Very dick. | had no ideayou were recording dl of that."

"Y ou never know when something might comein useful.” She gave me another of those odd pauses.
“Like Jack London. It's nice to know more about what makesyou ... you."

* k k %

The run continued. Monotony, with life and death hanging in the balance. And increasingly, pain. Not
long into the second hour, my second wind deserted me. Balance required more concentration. Swest
lathered the ingde of my skinsuit before my body heat vaporized it and droveit away. | felt asthough |
was running in asauna, which wasweird, given how cold it was only millimeters away.

| was dso increasingly aware of the dengty of Titan's atmosphere. It magnified every puff of breezeto
buffeting force. The storm had abated considerably, but it il felt like running through molasses. | dowed
again, and felt oddly reassured when Brittney didn't comment, one way or the other.

At the two-hour mark, | broke to awalk and sipped some water. Three-fourths gone. The last part of
thistrip wasn't going to be fun. While | wasat it, | took afew swallows from the suit's food tube. It was
another of those things I'd not had the opportunity to test before my life depended oniit: | had no idea
what it was. Brittney had searched the specs, but come up blank; the food was whatever the suit
manufacturer had filled it with in the factory. All | knew for sure wasthat it was sweet and had anear
infinite shelf life. Sweet was good. Not having to worry about food poisoning was better. But the syrupy
goop was running out quicker than the air or water.

Brittney didn't comment directly. “Y oull makeit,” she said ingtead. “Y ou're doing good.”

For some reason, that bugged me. Maybe because however well | was doing now, good wasn't alikely
prospect for the future. Theré's a huge difference between taking another step, and doing so quickly. In
my endurance-envel ope-chasing days, 1'd sure as hell learned that one atime or two.



"Whad you do, read adamn cheerleading manua?"

Brittney was dlent for quite awhile. Long enough that | could fed my breething rate drop to something
more reasonable. Long enough that | wondered if | might have knocked the perkiness out of her forever.
Long enough that | again found mysalf wondering whet life looked like from her perspective.

"Why did you go to space?’ she asked eventually.

"Because Earth was getting too filled up,” | said, though it wasn't really true. That'swhy 1'd left Jupiter. |
liked to think it was dso why I'd left Earth, but the world's popul ation had been stable for decades. I'd
just given up trying tofit.

"Soif you don't like company,” Brittney said, seeing right through my pretense, “why did you get me?’

Because at thetime, sheéd just been an Al. An*“it,” not a“who.” | had no ideashed bethe oneinten
thousand that went sentient.

"Not sure,” | said. “Y ou do calculate amean trgjectory.”
It was an invitation to shut up, but sheignored it. “I don't do anything of that type that Ship can't do.”

"WEell, Ship got clobbered by ameteor.” Along with the radio that might have called for help, and about
ninety-five percent of everything else useful.

| glanced at the suit'swrist chrono. I'd been walking for five minutes. Five-minute walk. Ten-minute run.
That was agood formula, for aslong as| could keep it up. “Timeto run.”

Again, shedidn't argue: didn't suggest that Sx minutes rest might be better. Or four minutes. Or five
minutes and one second. In fact, for the next hour or so, she again didn't do much but keep me posted on
numbers: METs and oxygen and how much farther we could go before | gasped my last—thingslike
that. Why the hell had | gotten her? It didn't take an Al to do that stuff; amuch smpler symbiote could
dothesame. And it for sure didn't take asentient Al, though | have to admit | never thought of that
prospect when | wagered everything to secure her.

* * % %

The rest breaks were getting longer, the runs shorter. Wed crested the summit and were going down, but
| wasn't going any faster. My efficiency was dropping: 2.9 kph/MET, 2.8, 2.5, and most recently, 2.2.
My legsfdt like lead, my breathing was coming in ragged pants, and the run/walk cycle had dropped
from ten on/five off to two on/one off.

"How far?’ | gasped for what must have been the tenth timein the last hour. | wasn't sure which was
worse: not knowing, or discovering I'd not even covered another half klick. | couldn't believe how hot it
was in the skinsuit. The damn thing was built to keep me warm on the dark side of ... well, Enceladus or
pretty much anything else airlessand cold. It could also reflect sunlight and keep me pleasantly temperate
inthefull glare of Earth orbit. What it was not designed for was continuous hard work.

"Coming up on sixty-two klicks” Brittney said. Anywhere from three-fourthsto half of the way,
depending.

"Air?" I'd not asked that for awhile. | could dwaysjust check the gauge, but it wastoo easy to imagine
big changes.

"Sixty-four point three percent down.”



In other words, if my chute had drifted a hundred twenty klicks, | was dead mest. If it had been under a
hundred, we might till makeit if | didn't lose more efficiency, which wasnt likely.

* * * %

Sometime later, | checked my suit chrono, but could no longer remember when I'd taken my last walk
break. | felt giddy, floating for oddly prolonged intervas between strides, then striking heavily and off
baance. | concentrated harder. If you can take one step, you can take another. If you can take that
one, you can take the next. Do it enough times, and Brittney will tell you when to rest. Artificially
intelligent chrono, that's why you got ‘er ... Sentient chrono, gonna send us to the chronister.
Chronister? ... Canister. CAN-ISTER ... Canister, clamister. Caterpillar ... Gonna crawl to the
caterpillar. One foot after another. Lots of feet; just put one after the other.

| must have said some of that aloud.

"Whoa! Stop!” The voice seemed to be floating between strides, just as| was. | looked at the chrono,
but it was just being a chrono.

"Stop, stop! Y ou're babbling. And weaving. Take abreak, now!"

"'Kay,” | said, and tried to sit down. But it wastoo much effort, so | just kind of flopped over and let the
gravity drop meto the ground. The smple act of not running was making the brown haze spin above me.
Or maybeit had been spinning all long and I'd not noticed. | closed my eyes, but the spinning
continued. One more step; but | was lying down, not walking, and nothing happened.

So thisreally isit, | thought, though there was nothing faling on me. Instead, it felt asthough | wasthe
onewho wasfaling, upward, into the spird.

There was something important | wanted to do, while | could. Something about caterpillars and
chronometers, something | could do eveniif | couldn't take another step. But | was having trouble
thinking. | opened my eyes, but it wasn't out there. Then, through the spirding, it cameto me.

"I don't know why | got you,” | said, fighting to keep my speech from durring. Then in amoment of
clarity—one of those things I'd heard sometimes precedes deasth—the answer flitted before me.
Something about a companion who couldn't die on me, though | guess | had to amend that to unless|
did. Therewas moreto it than that, but the moment passed before | could fully grasp therest. “Buit |
never regretted it,” | said. Except for bringing you here, | tried to add. But it wastoo late; the spiral
had clamed me.

* * * %

| woke to an explosion in my spacesuit. No, that wasn't right; the explosion wasin my head.

I'd been dreaming of my mother. “Rise and shi-ine,” she was saying, sounding way too much like Brittney
a her perkiest. “Come back, Floyd. Pleeaaase come back.... “Then, while | wastrying to figure out
whether she was caling me to the Great Beyond or imploring me not to go, my head went pop.

For aspacer, there's nothing scarier than sudden noises. My mind felt like treacle, but even before |
managed to open my eyes, | was listening for the rush of air. At least | didn't have to ask wherel was,
though | guess the orange-brown sky was a pretty good hint.

"What the hell wasthat?” My head hurt from being jolted awake. My body hurt from everything. My
eyesfelt gummy. | wanted to rub them, but that was aluxury that didn't lie in the foreseeable future.

"At lasgt!” Brittney said. “I thought you were going to deep forever. | kept cdling and calling and you



wouldn't wake up. | was getting sooo desperate.” She was babbling, but for some reason that made me
happy. | couldn't quite figure out why, but most of my recent memories were rather vague. 1'd been
running, and now | wasnt.

"Thenoise?’ | repeated. It was hard to shake the notion that any moment 1'd be breathing Titan. In fact,
the suit felt chilly, though maybe that wasjust my imagination.

"I, uh, snapped my fingers."
"You don't havefingers” My head dtill hurt, but my mind was returning to at least haf speed.

"True. And according to Ship'svid library, it would have been better to throw water in your face. But this
| could fake. And it did work."

| couldn't argue with that, though it might have been nicer if sheld been abit more gentle. “How long was
| adeep?'

"Well, | wouldn't call it *adeep.” Two hours, but we used more air than that."

My eyeswent to the gauge, but | couldn't remember what it should read. Right now, it waswell into the
not-so-good zone. Twenty percent? Maybe abit more.

Above me, the sky looked brighter than before. About halfway up from the horizon was a hazy dot, like
adocking beacon from fifty or ahundred meters. Brittney would be thrilled; even adim sun would help
her keep her bearings. The wind had abated. Obvioudly, the storm had passed.

"What happened?’

"Heatstroke or something closetoit. It's hard to be precise without full telemetry. | overrode the suit's
safetiesand had it partidly flush you with outsde air awhole bunch of times. | hadto do it in small doses
to keep from frogthiting you. And you kept coughing, so | wasafraid | was freeze-drying your lungs, but
| think it was just sometrace chemica. Theres afilter that should have gotten rid of the worst of them. It
wasthe only way | could think of to get your temperature down. The medica manuals said to put you in
anicebath. Thiswholething'smy fault. | keep replaying my recording of our departure from Ship, and
there was time to hook up the medical sensorsif weld madeit apriority. Here you've got dl this great
Suff in the suit, but most of it's disconnected...”

"Whoa"” | had abizarre desireto hug her. “ Y ou did good.” Hell, shed just saved my life. “ And the things
we did back on the ship made sense when we did them, so forget about it.” Now that was an interesting
thought. “Can you just erase that recording?'

"Yes” Another of those hesitations. “But | won't. It might comein useful. Besides ... would you erase
your bad memoriesif you could? Aren't they part of you, too?!

Too philosophica for me. | stood up, if the groaning motion of levering mysdf off the ground could be
dignified by that term. My musclesfdt like mush, and even that much exertion set my heart begting too
hard. “Just how much air did we use?'

"With dl the suit flushings? The equivaent of five METsfor the whole two hours.”

Crap. That wasten klicks' range, gone forever. If she wanted to blame someone, she should blame me.
My failure to see the symptoms closing in had cost usalot of ar. Would | like to erase that knowledge?

"Aim meintheright direction,” | said insteed.



"Okay.” She hesitated. “But first, maybe we both need to learn alesson from Esther.”
"Who?'

"A biblica character. One of thethings| found in Ship'slibrary wasthe Bible, and | read about her,
though | didn't understand her a thetime. Now, | think | do. ‘1 will goto theking,” shesaid, ‘and if |

perish, | perish.””
"Huh?'

"I'm paraphrasing. The context is complicated, but she was nerving hersdlf to intercede with thekingina
Stuation that was likely to get her killed. She thought about it awhile, then just kind of shrugged and
decided to just do the best she could. She lived, but what caught my attention was her atitude.”

| was trying to absorb the notion of acomputer citing scripture to me, let alone aBible story 1'd never
heard of before. “Have you gonereligiouson me?’ Earlier I'd wondered if shewas praying. Could an Al
be rdigious?

"Not the way you mean. But death to me looks the same asit doesto you, so of course | wonder. No,
thiswas just something | found. The point is, it'sagood dternative to Jack London."

Fortunatdly, venting my suit was an oxygen-inefficient way to keep me from overheating again.

| say fortunately because | redly didn't want to have to bregth the outside air when | was awake. Instead,
| had to keep the pace down, which meant walking, not running—not that running was much of an option
anymore, anyway. My skin fdt gritty from all that dried sweet, and chafing was becoming a serious
problem. | was out of food and starting to bonk. | was aso thirsty, even after | drank what was | eft of my
water.

To distract mysdlf, | told Brittney about the Kelso Dunes. Which, aswith her story of Esther, made more
sensein context, so | told her about my parents. Maybe sometimes, talk redlly islife. Or maybeit'sthe
qudity of thetalk that matters. I'd not done any quality talk in along time.

"My foster folks never did bring me back to the dunes,” | said. “ Though whenever | ran away it was
awaysto the desert.”

"Whenever?'

"Y eah, there were severa times. Thefirst onethat redly mattered, we were living in Arizona. Somehow,
| managed to hitchhike my mountain bike down to the start of the Camino € Diablo.” That old route
crosses 230 klicks of terrain as nasty asthe nameimplies. Inits heyday, before the Dominguez brothers
rediscovered cold fusion and the whole of Mexico got rich, it must have been swarming with Border
Patrol agents. But when | biked it, it was just me, the coyotes, alot of very rough gravel, and the ruins of
the Great Mexican Wall.

"I was about halfway to Y uma before someone found me. They said | was very lucky they did."
"Would you have madeit?"

"Maybe. I'd not thought to bring aspare tube, so | wasjust one flat from along, dry walk. The next time
| ran away, | wasfourteen, and that time | did walk. | got al the way to Idaho before | got caught.”

"So that'swhy you came out here from Earth. Y ou were looking for sand dunes.” She paused.



“Metgphoricaly, thet is.”

* * * %
Five hourslater, it was no longer metaphorica.

Earlier, the smooth crest of the pancake dome had begun to break into ridges and canyons. And then, at
ladt, the canister answered Brittney's hail.

"Ohyed” shesaid. “Yes, yes, yes Now wejust havetofind it."

Getting a bearing proved surprisingly easy. At Brittney'srequest, | descended afew meters down one
sde of aridge, then the other, while she monitored the strength of the signal she got back from her
queriesto the chute servos or whatever it was she was talking to. Later, she had me play ring around the
Rosewith alargeice boulder.

Then, just before our ridge degenerated and | had no option but to dip/dide/stumble down the least
dangerous dope | could find, she spotted the canister's chute. | couldn't seeit, but she assured meit was
there, right on the edge of what she could see in her image enhancement of what my eyes had caught in
the dunes below.

The last few klicks were hell punctuated with memory gaps. My tongue fdt like cotton. My stepswere
awkward lunges, and | know | fell down severa times, including once when | smply tried to rest. My air
supply had long ago gone from not so good to get the hell home. | was sure Brittney had turned down
the oxygen mix on me, but she said that was like trying to save water: it didn't do any good and merely
made you miserable. By the end, if you'd asked my name, I'm not sure | could have told you.

Through it dl, Brittney practiced Esther mixed with Jack London. Left foot, right foot. Sand up. Keep
going. Stand up again. We'll either get there or we won't, but don't quit. | now knew what would
happen if | pushed the envelopetoo far. My legs, arms—even my abs—kept cramping in quick little
gpasmsthat made me stagger. Thereredly wasalimit: it would come when | took one step too many
and wasimmobilized by afull-body Charlie horse, lying in rigor until | finally ran out of arr. An awful way
todie, if ever there was one,

And then, | crested a dune and there was the chute, pread out before me like abeacon, flapping in what
remained of the breeze.

For along moment, | was hypnotized by it. Then, findly, | realized that the chute wasn't what | redlly
wanted ... and there, afew metersfrom it, wasthe canigter, lying on its side. That wasfollowed by an
endlessinterlude in which somehow | kept taking one more step while wondering how it wasthat | could
keep walking toward the canister without ever getting closer, until suddenly | wasthere, trying to figure
out what to do next.

"Air,” Brittney sad.

Ohyes. | sared blankly at the canigter, then realized that | needed the hatch. Luckily, it was on the other
Sde, not undernesth, because digging for it wasn't in my repertoire.

Inside, the canister was amess, but I'd thrown in lots of oxygen bottles, and a couple minutes later, I'd
found one and was recharging my suit. Water and food came next, though they were abit harder. There
were plenty of food and water packs, but most were frozen solid. Findly, | found some that weren't and
downed them as| clipped a second oxygen bottle to my suit'srecharge nozzle.

Madeit, | thought. Then | didn't think much of anything for agood long while.



When | woke, | felt, if anything, worse. | tried to stand up, but pain shot through my legs, intense enough
to make me scream. | definitely would have given those eyeteeth Brittney jokes about for amassage.
Hell, I'd have given Brittney for amassage. No, that wasn't true, at least not until she started running
down alist of chores that needed to be done as soon as possible.

"Holdit,” | said. “1 know you don't know what it's like to have abody"—Iet done one shed severdly
abused—"but did anything in my entertainment library give you even aremote sense of what | might be
feding like, right now?'

lld,].ll

| concentrated on figuring out away to get to my feet without having to bend my legs. “How long until
help arrives?’

The canister had no radio, but it did have alocator beacon. The scientists would be wanting their
supplies, maybe they were dready en route.

I'm not sure how a disembodied voice can fidget, but Brittney pulled it off. “ Nobody's coming. When
Ship got hit, the canister must have gotten peppered with shrgpnel. According to its activity log, the
beacon worked intermittently at first, then conked out after half an hour, while we were till in space.™

"Can't they find the canister the same way we did?!

"We knew approximately whereto look. But the collision knocked everything way off course, so they
won't have aclue. I'm not sure exactly where we are, but were at least five hundred klicks from the
base, maybe a thousand.”

My turnto say “Oh."

Stll, now that I'd gotten my body moving, there really were thingsto do. | didn't need Brittney to tell me
that top of thelist was taking inventory of what we had to work with.

My own supplies were strewn about, higgledy-piggledy, like one of the Old Mojave'sworst packrat
middens. By contrast, the canister's cargo was in nestly stacked crates that filled the available space as
though they'd been made for it. Which, of course, they had been. Pack tight: that's the shipper's mantra.
Of course, that had left no room for me, o I'd had to leave alot of the crates behind, thanking my lucky
garsfor the redundancy—think of the engineerswho'd clamped each tier tight to thewalls. | mean, so
long asthe canigter wasfull, its cargo couldn't shift—but clamps are cheap, so why not make doubly
certain? Hurrah for engineers. Without the clamps, 1'd have had to unload everything, and there probably
wouldn't have been time. Asit was, I'd had to chuck two entiretiers of cratesto make a safe hidey-hole.
For al | knew, I'd jettisoned something I'd redlly like to have now, like aradio.

Brittney could find out what we had (and what 1'd thrown out, if | wanted to know). But firgt, | needed to
switch on the cargo manifest, located in arecessed pand near the hatch, so she could talk to it viathe
auit's com channdl. After that, my job wasto dig through the midden for any more food and water that
hadn't already frozen solid and do whatever | could to keep it from doing so.

| knew we'd lost at least one important item. When 1'd popped the hatch and the canister had started
swaying, I'd watched aten-liter thermal flask fly out as though on a perfect bounce pass. Other supplies
had undoubtedly gone the same way. Now | discovered that al of my remaining thermd flasks had
ruptured on impact. Apparently, they weren't any better suited for high-gee landingsthan | was.

Food packs and smaller bottles were intact, but while vacuum is a pretty good insulator, the dense air



down hereis anything but, and they'd not been in the expensive thermal bottles. All told, | had alot of
very cold ice cubes, anice collection of frozen foods, and what little water was | eft in my suit from last
night. | so had air for a couple of months. Perfect for anice, dow, lingering degth.

"We're going to have to melt some of that food and water,” Brittney said.
No kidding. “Any suggestions?'

"Actudly, yes. Open the third crate on your right; the one labeled FRAGILE, HANDLE WITH CARE.
Though it'snot redly that fragile. Or at least, it better be well packed or it's dready broken.”

She was enjoying being mysterious. Normally, I'd have told her to get to the point, but fun was hard to
come by at the moment, and there was no reason not to indulge her.

Ignoring continued protests from my legs, | moved acouple of crates, heavy even in the weak gravity.
Outsde, Titan'slong day was fading toward sunset. Inside, it was dimmer yet, but my suit lightswould
only last afew hours, and I'd been saving them, knowing I'd have to use them sparingly if they wereto
survive until dawn.

Something in addition to FRAGILE was written on top of the crate, but | had to pull it into better light to
reed it. Even then, the details were barely discernable. But there was no mistaking the name: “Dominguez
Bros, LTD."

| stared for along time, trying not to hope. Then, findly, | flipped the latches and lifted thelid.

The fusor lay in abed of foam. Newly minted, fresh from the factory. A smdll, portable unit, not much
bigger than a suitcase, but capable of generating more energy than | would ever need. Enough to melt all
the water | could ever drink.

| found a button labeled “tech manud” and activated it, then lifted out the fusor while Brittney talked to
the manual. In the lower part of the case wasaweird array of attachments, ranging from cordsand
power convertersto anozzle that looked like avacuum cleaner.

"Wheresthefud tank?’ | asked. Fusors need hydrogen. They don't actually fuse alot of it, but nuclear
catalysts are extremdly inefficient, and most of the hydrogen escapes. It's possible to recycleit, but there
hasto be atank somewhere.

"It doesn't need one,” Brittney said. “It's acustom model, designed to run on any gas containing at least a
few hundred parts per million hydrogen. Redly coal."

"That'snice” | sad. “But...” Titan had lots of atmosphere, but hydrogen wasn't a Sgnificant congtituent.
Mostly the air was nitrogen, but there was a so the methane, and ... “Oh."

"Yeah,” Brittney said, and | knew that if she had aface, sheld be grinning just as| was. “ There's enough
hydrogen in the methane to make it work.” She paused, while | gave amenta hats-off to those Hsin
CH4. “Wait asec. Let me check out the details. Sorry. The manual'simmense, and your suit wasn't
designed for this. It'slike trying to pour an ocean of data through an itsy bitsy funnel.” A longer pause.
“Kindalikewhat it must be like to be human, | suppose. There are times when | can't imagine how you
handleit.” Y et another pause. “Oh damn. Damn.”

"Brittney...” Finding thingsto swear about was another of the not-so-good parts of being human.

"Sorry. | can't believeit. Thisthing will run just fine under ambient Titan conditions. But it needs aricher
source of fud to start. Damn, damn, damn. A bottle of hydrogen would be fine, or any



hydrogen-containing liquid, but there's nothing like that on the manifest. If we could find another lake, thet
would probably work, but | didn't see one. What it's expecting iswater. Liquid water."

"How much?'
"A couple hundred milliliters
"What if | peedinit?’ The suit's waste pouch held at least that much.

"Niceidea, but the sodium would poison the cataysts. And don't even think of removing your helmet and
trying to empty your water tubeintoit. Y ou'd never survive."

In other words, | had in my hands a device that would provide enough power to melt al the drinking
water | wanted—>but only if | already had someto start with. There was aname for that, but I'd forgotten
it.

Brittney hadn't. “The perfect Catch-22,” she said.

* k x %

A few minutes later, | was Sitting in the middle of my packrat midden, cradling the uselessfusor as
Brittney ran through thelist of other items on the manifest. There was even abottle of aspirin, which |
would have appreciated.

"Y our suit manua saysthe food-intake vave is designed for pellets up to nineteen millimeters” Brittney
said when | commented onit. “ Aspirin should fit."

| actualy laughed, however briefly. Trust the manua geeksto make it sound like feeding rabbits. “The
bottle would need an injection nozzle,” | said. “ And it's probably an off-the-shelf pharmacy bottle.”
Complete with childproof cap, no doubt.

Brittney droned on. There were hundreds, perhaps thousands of items, and | wasn't paying alot of
attention, though | didn't want her to stop, either. | supposeit's another way inwhich talking islife: a
thumbing of the nose at the powers of outer darkness, which at the moment were becoming an
increasingly litera redity. Or maybe Brittney and | were meeting in the middle. Either way, | found her
voice soothing. Aslong as| could heer it, | wasadive. When | couldn't, | wasdead. Or at least done. I'd
never feared alone before. Or had I”? Maybe my long quest for solitude had been like my one-step-more
fascination: another form of prodding the limits. Maybe that waswhy I'd gotten Brittney: because having
an Al wasagreet way to not be done while maintaining theilluson | was. Then sheld gone sentient and
wrecked it.

Or maybe | was again getting too philosophica. Maybe | needed to talk to Brittney about thingslikethis,
rather than listen to her recite an endlesslist of usdlessitems. Except for energy, | had everything |
needed to stock a hab, but it would be difficult to convert the canister into one, even if | wanted to hole
up herefor the rest of my life like some kind of sand-bound Robinson Crusoe. To start with, the canister
lesked like ageve. It was designed that way, vented to equalize pressure with the outside, so it could be
made of the lightest possible materids. Evenif | did manage to makeit airtight, there was no airlock,
which meant I'd never be able to go outside again.

Brittney continued to run through the supply li, probably no more mindfully than | wasligening. With no
vocal cords and amind that could easily do two things at once, she could put tasks like this on autopil ot
and neither get bored nor tired.

Sheld been ligting hydroponic supplies, which was probably what had gotten me thinking about habs.



Now she switched to specidty foodstuffs, mostly spices and flavorings. She'd segued from the obvious
(salt, pepper, cumin, oregano) to the not so obvious (anchovy dust, vanilla cognac Kahlua, burnt Cgjun
extract, key-lime concentrate, mango martini powder), and | was on the verge of cutting her off to ask
how much philasophy she'd read in her nocturnal researches, when something in that list tickled acouple
of semiattentive neurons.

"Why do we haveto fuse methane?’ | asked. “Why not burn it?’

"Becausetheair hasno...” Again, | wished | could see the expression sheld be wearing if she had aface.
“...onwow. Likeredly, wow! It just might work."

"Why shouldn't it? Weve got lots of oxygen. Wejust open abottle and burn it in the methane. Kind of
like aBunsen burner in reverse. All we need isto met enough water to start the fusor.”

Of course, it wasn't quite that easy. To begin with, we didn't have matches. Fire's not normally agood
thing in space.

"But weve got lots of battery-powered eectronics,” Brittney said, “so it should be easy to make a
parker. The problem isthat the air's mostly nitrogen. The LFL for methane's somewhere around four or
five percent, but | don't have the precise number. | should have downloaded more chemistry.”

LAY

"Lower flammable limit. It's the lowest concentration that will burn. On average, Titan's about two
percent, which istoo low, but methane tends to condense at the surface, kind of like dew or fog.
Fifty-fifty therésenough.”

* k% k %

Titan's methane humidity waslikely to be at its highest late at night, but unfortunately, night here was eight
dayslong, and | didn't have that much water. So, afew hourslater, | was on thefirst of two trips, lugging
the fusor and a bunch of other equipment across the dunes.

We were on Titan's Saturn-facing side, which meant it wasn't totally dark. But it was dim enough that
beyond the beam of my suit lights, | could barely see where | was going. 1'd found an inertial compass
and a couple of other navigation aids, though, and the one thing Brittney was confident of wasthat we
wouldn't get lost.

I'd spent much of the intervening time deeping. But with Brittney's help, I'd dso been scavenging
equipment. Making a sparker was Smply amatter of finding a gadget with abig enough battery pack. |
didn't have enough power to weld wires onto the battery terminds, but if | pulled off the suit's outer
gloves, | could hold the wiresin place with one hand while tapping the ends together with the other. One
of the reasons I'd gotten the suit was that the inner gloves permitted that kind of dexterity, though | had to
work fast or my handswould freeze.

Brittney had aso located an honest-to-goodness cooking pot, and 1'd wrapped itstop and Sidesin
vacuum padding. I'd even rigged a stand to hold it, plus awindscreen that wouldn't get knocked over in
that dow-but-thick breeze.

The methane should be at its densest at the mouth of one of the gullies coming down from the highlands,
where liquid would percolate into the ground after each flood. If we were lucky, some might still be there,
making itsway back to the surface as gas. Even alittle might be dl it would take to push us over the
brink from nofireto fire.



The dune trudge was only two kilometers, but seemed longer. In the hope of avoiding it, I'd ingisted on
firdt trying to light afire near the canister. I'd gotten agood spark, but no flame, even when I'd shifted
gears and tried to burn the fusor's packing foam. No doubt it wasfire retardant. Freeze-dried food
would probably be more flammable, but | couldn't get it to ignite, either, though | did get an interesting
mini-exploson from amix of pepper and pure oxygen. | wasdl for trying that again with more pepper
and maybe something nice and fluffy, like oregano, but Brittney was adamant that this scored high on the
al-timelist of very bad ideas. Eventudly, | let her persuade methat it would be methane or nothing. | just
wished | could carry everything in onetrip. If thisdidn't work, maybe I'd wait out hereto die rather than
walking back. | wondered which wasworse: running out of air or dying of thirst.

The gully met the dunesin an dluvia fan smilar to the cobbly onel'd walked up ... however long ago it
was. It couldn't have been more than three days, Earth time, but it flt like alifetime.

Brittney directed meto abroad, flat areawhere | unpacked my equipment, feding asthough | was
preparing for history's coldest picnic.

Brittney was optimigtic. “ Thefird Titan lander came down in aplacelikethis” shesad, “and it found lots
of methane.” But she also had a practical suggestion. “Before you start, scuff up the ground in case
theré's a crust trapping methane below the surface. It probably doesn't matter, but it can't hurt.”

Actudlly, it could hurt, but not the way she meant. | gritted my teeth againgt the jarring of abused muscles
and gtarted kicking furrows, wishing | had ashovel or a hoe or even atamping rod—not that there'd
been anything of the sort in the canigter.

"Use an oxygen bottle,” Brittney said. “They're alot sturdier than your foot.”

Not long ago, the word “dummy” would have featured prominently in that suggestion, but now | could
barely hear an echo of it. “Good idea,” | said.

A few minutes |ater, 1'd scraped a crosshatched pattern in the soil upwind of my ersatz sove. Timeto
strike aspark and see what happened.

Suddenly, | found myself wanting to stall. The odds werethat if this didn't work, nothing would. But
delay was counterproductive. If my excavations had found any extramethane, it might even now be
disspating. So | turned on the gas, peeled off my outer gloves, and picked up my homemade sparker.

"Heresto Esther,” | said.

Therewas apuff of flame, then something that looked like ahollow candle, then nothing at al.

"Too much gas,” Brittney said. “Y ou don't need alot; it Smply dilutes the methane below the flammable
limit."

| turned down the flow and tried again. Again | got the hollow flame, but thistime it was stable. | turned
down the oxygen again, and the flame condensed but brightened.

"And hereé'sto Jack London,” Brittney said, and | knew she wasn't talking about one footstep after
another, but the triumph of mankind's oldest tool, now burning before us.

* * * %

Mélting water for the fusor was atedious, uncertain process. Partly it was because | had to put my outer
gloves back on to avoid frosthite. The sparker was the only tool | absolutely couldn't manipulate with
them on, but that didn't mean everything e se was smple. Modtly, though, it was the difficulty of kegping
theice from refreezing after | melted it. But the vacuum padding was good stuff, especidly when |



res sted the impulse to lift the lid on the pot every couple of minutesto check how it was doing.

The tensest moment came when | poured the precious liquid into the fusor. The device was madeto be
started outdoors and its innards were supposed to be well enough insulated, but it was cold ashell in
there, and | had no ideahow to unjam it if the water froze back to a solid lump. But the insulation was as
good as promised. Five minutes later, | attached the vacuum cleaner nozzle and the fusor was running off
the atmosphere.

* * * %

Coldfusonisabit of amisnomer: turned up high enough, the fusor would have made a dandy space
heater. But it wasn't designed as ahot plate, especialy under these conditions. And it was stupid to
wadgte oxygen by melting more ice with my stove. Now that | had unlimited dectricity, therewas al kinds
of ice-melting equipment back on the canigter, including aditillation unit designed to produce water from
Titan sand or gravel. Thank goodness that hadn't been in one of the cratesI'd gected.

Air was now my limiting factor. In theory, | had enough power to make oxygen by dectrolyzing Titan
water, but in the remainder of that long night, Brittney and | could do nothing but concoct increasingly
hope ess schemes for capturing that oxygen and getting it into my suit. The bottom line was that when my
air supply ran out, | was dead. In theinterim, | either had to wait to be found or walk out.

It was anasty choice. The problem with waiting was that it was unlikely anyone would belooking. |
wouldn't be thefirst spacer to disappear without atrace: that's what you expect if something goeswrong
too fast to call for help. But to walk, | needed alot of food, water, and air, plus the fusor, plusthe
didtillation unit, plus ... Basicaly, therewasno way | could walk hundreds of klicks carrying the supplies
| needed to go hundreds of klicks. An ancient conundrum, but no less frustrating. What | needed was a
packhorse, and those seemed in short supply—though | loved the mental image of ahorsein a skinsuit.
When you're facing lingering deeth, there's afine line between desperation and silliness.

* k x %

Meanwhile, | wastoo sorefor along hike. Long ago, I'd run marathons that left me achy for days,
duggish for weeks. This was worse—bad news because | couldn't wait forever to recover.

At the sametime, | was getting cabin fever. | would have thought piloting atug would have schooled me
inlong walts, but ditting in the canister was different. In thetug, | could see the stars. Even when | was
merdly coadting, there was the sense of going somewhere. Now, it was too much like my parents’ fina
moments, except that | had more than a couple of seconds in which to contemplate my approaching
demise. It was as though they'd gotten to watch what happened to them in femtoseconds.

It was even worse for Brittney, cut off from the ship'slibrary and dl of the other information that could be
beamed to it from any library in the System. Here, the only things for her to read were tech manuas. One
of the crates had a cache of entertainment chips, but if there was aviewer, it wasn't in the manifest.

Other than concocting useless surviva schemes, sheld continued her newfound quietness. Pensive?
Depressed? Or just bored? There wasn't anything to do until dawn, when we hoped to figure out how far
we were from the science base by getting afix on the risng sun. Maybe her guesswaswrong and it was
only acouple of hundred klicks. | might be able to manage that, even on sand.

Asthe night progressed, | modified apair of vison-enhancing gogglesto fit my suit hemet, dong with a
holographic projector that allowed Brittney to display imagesto me. | also scavenged whatever other
telemetry | could for her that was competible with my suit. She till couldn't read my medica signs, but
she could look around on her own in wavelengths both visible to me and not. One of the sensors1'd
found would alow her to seethe risng sun well enough to determine the precise moment of sunrise.



From that and its direction, she hoped to pin down our position by finding our cryovolcano on amap.
What we didn't have was an interface competible with the entertainment chips.

"Can you hibernate or something?’ | asked. Back before she went sentient, she'd had a standby mode,
but the first time I'd tried to use it afterward, the howl of protest would have done a human teenager
proud. I'd never tried again, but presumably she could do something smilar on her own.

"What if | missed something important?’

"Likewhat? Rescue? A meteor faling on us?” They were probably about equally likely. “Pick acode
word or something, and | can wake you."

Shewasslent for awhile. “Nah. If it getstoo dull | can awaystry to beat mysdlf at chess. Or watch a
vidinred time. | downloaded afew from Ship, just in case.”

* k k %

Findly, the world outside began to lighten. Dawn was going to take forever, but missing sunrisewould be
unforgivable because we didn't have anything remotdly like a sextant if we didn't catch the sun & the
horizon. So | loaded my suit with supplies, made sure the fusor was happy, and headed for the nearest
dune, which was nowhere nearly as steep or tal asthe oneswe'd first encountered.

"I must down to the seas again, to the londly seaand the sky,” Brittney said as we stepped out. “Only in
this case, the seas are made of ice grains, and we need to go up.”

"Huh?'

"A literary reference.” Shewas slent amoment. “Why did you have dl that Suff in Ship'slibrary,
anyway? Y ou never read it."

"It wasfree” And why was| fedling so defensive? | knew she spent alot moretimein thelibrary than |
did. I'd just figured it was the femtoseconds thing on the long midnight watches. I'd had to limit her
budget for long-distance downloads or she'd have bankrupted me. Now | wasn't so sure that boredom
had been her only motive. There were other ways she could have kept herself occupied.

Brittney was dtill thinking about poetry. “ The next lineisthefamousone. ‘And dl | ak isatdl shipanda
Star to steer her by.’ It fits, so long asyou count thesun asastar.”

"Though we no longer have aship.” Tdl or otherwise.
"Well, nothing's perfect.”
| reached the top of the dune and sat down, facing east.

"You know,” Brittney said, “we could watch vids together, or even read abook. | can project the ones|
downloaded. The best are like Esther.”

"What, fadigtic?’ That wasthelast thing | needed.

"I'd rather say worry-easing. But that wasn't what | meant. | read abunch of biblical scholarship, and a
lot of folks don't think Esther actudly existed. What'sinteresting isthat it didn't matter to the people who
wrote the story. It'slike Jack London. It'sfalse, but true.” There was along pause. “Kind of like you,
actudly.”

"How'sthat?’ | wasn't sure | wanted to know.



She hesitated again, and | wondered if she was regretting the comment. “It's hard to explain,” she said at
last. “ Thereésalot moreto you than you're willing to let out. It'slike the poetry thing. Y ou go off to these
desolate, londly, beautiful places—and then try to hide your soul asthough you're afraid of the power you
sought out. | can't put it any better than that. The best of the poems and vids and books and music are
the sameway. Y ou obvioudy knew them when you were young, so you know what I'm talking about.
They make your soul ache, but it'sagood ache, and I'd rather die here having ached, than never have
known otherwise. It'slike what they say about—" she broke off. “Oh.” Hesitated again. “Damn.” Then
shewas silent for along time as the eastern sky turned from dark orange to not-so-dark orange.

It still looked like Hell to me.

* * * %

An hour passed as the dow dawn crept onward. On little cat feet? Or was that fog? Brittney wasright. |
had studied that stuff. And then I'd run away from it, ong with everything el se, and the only reason it
was part of my library wasthat it had come with the entertainment package.

Findly, | wasthe one who broke the silence. “Why are you femae?"

Before sheld gone sentient, sheld had many interfaces, varying in age and gender, but the Brittney
persona hadn't been among them.

"Why areyou male?’
"That'seasy. An X chromosomeand aY chromosome. It just happened that way."

" think it just happened my way, too. Maybe it was random. Maybe | was reacting somehow to the way
inwhich | was created. Or maybe | was just playing opposite to you."

"Soif you were a person, what would you look like?” I'd never asked anything like this before. I'd never
wanted her to be that human. “ Pick an avatar and let me seeit.”

Therewas along pause, then an image appeared. Blonde. Blue eyes. Ponytail. Athletically trim, but with
adightly preppy look. Good Girl on Good Behavior.

"Isthat how you see yoursdlf, or how you want meto see you?'

"I don't know. Sometimes I'm the heroine in one of Ship's stories. Sometimes I'm atheoretical physicist. |
don't have an image of the me who talksto you. If you don't like that one, how about this?” The blonde
winked out, replaced by a dark-skinned brunette wearing spangle beads and precious little else.

I'd seen plenty of women like that; hell, I'd even known afew. Some even had brains. But they were not
Brittney. This relationship was weird enough without visuds. Brittney was my daughter, protégé, mentor,
and life companion dl rolled into one. I'd be distressed if she wasn't attractive, and weirded out if she
was. Definitely ano-win Stuation.

"Badides,” | said.

Eventudly, the sun peeked over the horizon. Or Brittney said it did. | couldn't see anything.
"Well,” | said, “what's the bad news?"

"Worse than I'd hoped. Eight hundred forty-five klicks, plus or minusfifteen. And unless you go way out
of theway, it'ssand for thefirst seven hundred.”



"Crep."

"Y eah. The good newsisthat finding the base wouldn't be a problem. When you get close, theterrainis
pretty well mapped.”

On Earth, with resupply every few days, atrip like that would take a month, maybe more. Asit was, I'd
need so much gear 1'd probably never get akilometer. Or I'd be ferrying suppliesin legpfrog fashion until

| ran out of air, probably only afraction of the way there. But what other option was there? At least
walking offered hope. And the companionship of doing something together, rather than just standing there
watching the shards come tumbling down.

Suddenly | knew why Brittney had shut up when she was looking for an analogy. Because she'd been
thinking about loving and losing ... and handholding in the face of degth, rather than facing it alone.

Somehow, despite every endeavor to avoid it, I'd found somebody to hold hands with. Shejust didn't
have any hands. Instead, she offered vids.

* k k %

| suppose | should have gone back to the canister and started packing right away. But | continued to Sit,
partly feding sorry for mysdlf, partly prolonging the last moment of inactivity | waslikely to livelong
enough to see.

Below, agust of wind tugged at the parachute, still attached to the canister. | flapped my handsin the
sand, creating mini-avalanches and remembering the Kelso Dunes. Before | died, maybe I'd haveto try
to make these dunes boom, too. Brittney was right: one of the things I'd run away from was my own soul.
Or maybe al those years ago, 1'd left it, out on the sand.

| tossed ahandful into the air and watched it drift, thinking again that | ought to rise and start figuring out
how to act as my own packhorse. But inertiaheld me. Sitting here, | wasn't using much oxygen. The
self-pity was passing. What remained was the closest to peace I'd felt in along time. There's something
soothing about sand in a breeze.

My dunewas part of aridgethat ran asfar as| could see, more or lessin the direction of the research
base. According to Brittney, the incessant breeze was caused by the doshing of Titan's atmosphere due
to tidal forces from Saturn. It wasn't much of awind, but with thelight gravity and dense air it was
enough to build these dunefields of long, corduroy ridges—vast enough to stretch most of the way to the
scientific base. Vast enough...

An idea began to take shape.
"Brittney,” | said. “What do you know about sandboarding?’

* * * %

Not much, it turned out, but she got the idea quickly enough. Still, it was nearly seventy-two hours before
we were ready to depart, and we'd never have made it without the fusor and the supplies bestowed on
us by the canigter.

The best construction materials proved to be the crates, which | cut into stripswith an eectric torch.
Brittney worked out a*“sand-dynamic” design, to which | added atiller and aked-like strip down the
bottom that might alow usto tack—though she thought it might be easier just to St tight and walt, if we
got headwinds. “Mostly, the wind will be behind us or dightly to our starboard quarter,” she said,
sounding very much the old sdlt. “I designed it for maximum efficiency at that point of sailing.”



Her main concern was abrasion. In theory, | should wax the base with something or other, but if there
was adippery concoction that could be made from recongtituted Cagjun extract and key-lime
concentrate, we didn't know it.

"Use severd thicknesses of plates,” Brittney said. “We've got a superabundance of sail, and welll be
mostly following ridges rather than climbing across them. The extraweight won't matter much.”

Next, | liberated afew clamps from the canister walls so | could equip our ded with cargo crates. | cut a
hole in one crate to make asnorkd for the fusor, stuffed its remaining space with supplies, and set the
fusor at alevel whereits waste heat would keep them from freezing. The other crates got oxygen, the
digtillation unit, tools, and anything e se that might comein handy. | dso tossed in thevid chips. The
science base would have aviewer, and Brittney wouldn't be the only one to appreciate them.

Then, using bands cut from someone e se's very expensive skinsuit, | rigged achairlike harnessso | could
nap while Brittney was at the helm.

After that, it was just a matter of shrouds and servomotors, plusalot of spare cablesin case the power
feeds from the fusor broke. | could trim the sail by hand if | had to, but then we'd have to stop when |
needed to deep.

Findly, it wastimeto cast off. Attaching the sail, there was atricky moment when | was afraid the ded
would take off without me. Not that it mattered; Brittney had radio control over the servos, and the
breeze waslight. But till, the ideawas disconcerting.

The plan was for meto spend most of the time on the ded, resting and conserving oxygen, getting off to
walk when | got too cramped or restless or if we needed to lighten the load to manhandleit up abig
dune.

We dtarted off up atrough between dunes, then dowly climbed to catch the stronger wind on the crest.
Looking back, | could seethe silver hull of the canister, surrounded by castoff equipment and
packing-crate scraps. Messy, human, home away from home, but overal, aplace | was very happy to
seethelast of. | wondered how long it would take the sand to bury it.

Then we were on the crest.

"Whee!” Britney said after playing around with the servos. “Two klicks an hour. Unless we get another
gtorm, that's about asfast as this baby will go."

At that rate, it was going to take nearly two Titan days to cross the sand. Longer, if the wind changed.
An entire Earth month. Plus severd days of walking afterward. At least by then, | could abandon most of
the gear. With the help of the torch, I might even be able to fashion a crude Santa's sack from pieces of
thesall, so | could carry everything | needed in one load. But until then, Brittney and | wereon a
month-long sand voyage.

| settled into my chair, watching the wind fill my sail. Would we make it? For the first time, the odds were
inour favor, and there was nothing | could do to stack the deck any better. Not to mention that win or
lose, we were doing something nobody had ever before attempted. How often do you get to make a
cdamlikethat?

Infull gravity, the seat would have been uncomfortable, but here the webbing absorbed the ded's
bounces and waobbles with agentle, dmost hypnotic sway. It wasn't perfect, but it was definitely okay.

At the crest of the dune, Brittney had changed course dightly to follow the terrain, rather than fighting it.



Behind, the pancake dome was an orange-and-black mass, dready receding. Ahead, dunes melted into
the horizon.

| leaned back, thinking about vast, soreading distances. About the difference between londliness and
open space, between solitude and being done.

"How many of those vids did you download from Ship?’ | asked. “Pick one and show ittome.” |
sretched, trying to make myself as comfortable as possible. “Make sureit'sagood one.” Beneath us, the
dune hummed.

It didn't exactly sound like an oboe, but that was okay, too.
Copyright ©2007 Richard A. Lovett
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SCIENCE FACT: CRYOVOLCANOES, SWISSCHEESE, AND THE WALNUT MOON by
RICHARD A.LOVETT
What Cassini'sfirst year taught usof the solar system.

Only afew years ago, moons looked like some of the least interesting placesin the Solar System. Our
own was geologically dead, and others were presumed to be smilar: airlessbalsof ice or
meteor-scarred rock, primarily interesting asrelics of the early Solar System.

Then, in 1977, the Voyager spacecraft began their grand tour of the Outer System. First came Jupiter,
where we discovered the ice-cracked surface of Europa—suddenly reveaed as one of the most likely
habitats for extraterrestrid life] 1]—and the massive volcanism of 1o, surprisingly found to be the most
volcanicaly active placein the Solar System. A few yearslater came a high-speed flyby of Saturn, with
quick glimpses of its even more enigmatic moons.

[FOOTNOTE 1: SeeR. A. Lovett, “The Search for Extraterrestrial Oceans,” Analog, May 2003.]

Now, were back at Saturn, not just on another quick flyby, but for aprolonged visit. As| writethis, the
Cassini probe has been in orbit for more than two years on amission scheduled to last for at least that
much longer: until the maneuvering jets run out of propellant or some critica piece of equipment bresks.

* * * %

Cassini'simages of Saturn'srings show never befor e seen details. Photo courtesy
NASA/JPL -Caltech

* k k %

Each new report will be the stuff of headlines. But headlines are notorioudy vague, so let's climb aboard
Cassini for amore detailed examination of what's been learned to date. Already, one thing is obvious:. the
Saturn system is anything but boring.[2]

[FOOTNOTE 2: Much of theinformation in this article was drawn from the 2005 meeting of the
Geologica Society of America(GSA), Oct. 16-19 in Salt Lake City, and the December 2005 meeting
of the American Geophysical Union, in San Francisco. This has been updated with information from a
forty-page specid supplement in the March 10, 2006 issue of Science, plusinterviewsand
correspondence with some of the researchers)]

* * % %
Pan and Protoplanets

The most spectacular dements of the Saturn system are therings. Easily visiblein small telescopes from
Earth, they dominate the view from Cassni with an intricate beauty that becomes al the more complex
the more closely you look at them.

Theringsare comprised of avast number of tiny particles, ranging in size from marblesto chunksthe size
of smal houses. Therésadso alot of dust. All of these particles are in independent orbits, but they
interact in waysthat create incredibly intricate structures.

One of the most useful things Cassini has doneisto allow usto get afairly precise spectrum of the
particle Szein each segment of therings. That's done by observing what happenswhen theringslie
between the probe's radio antennaand a source of light or radio waves. Both are affected differently by
particles of different Szes, dlowing the Cassini scientists to map the distribution of marbles, basketbdls,
and larger rubble.



That'sacutetrick, and potentialy useful to science-fictiona ice miners, but for most peoplethebig
pictureis moreinteresting: trying to figure out how the ring particlesinteract to create those intricate
Structures we see in photographs.

From Earth, you can count three or four rings, separated by dark (particle-free) divisions called gaps.
Voyager's photographs demonstrated that each ring contains numerous ringlets, some with odd, wavy
patterns.[3] But the VVoyager flyby wasjust asngpshot. Cassini will be there long enough to see how
things change over the course of days, months, or even years.

[FOOTNOTE 3: There are dso spoke-like features radiating outward across multiple ringlets. They
don't show up well, however, from the angles at which Cassini was viewing theringsinitsfirst year, so
thereis, to date, no new information about them.]

One of the things being watched is Pan, one of severa tiny moons associated with therings gaps. Panis
about 20 kilometersin diameter and inhabits the 300-kilometer-wide Encke Gap, in the outer portion of
the A ring.[4]

[FOOTNOTE 4: Saturn'srings are named aphabeticaly, in the order of discovery. Generally speaking,
that meansthat the farther up the alphabet you get, the fainter they are. But there are so many ringlets
within each ring that the divisions don't mean as much as people once thought they did, though they do
remain useful as geographical markers]

At least two other such moons are known: 30-kilometer Atlas, and 7-kilometer Daphnis. One of
Cassni'smissonsisto look for other moonsin other gaps. Severd candidates have been found, but the
scientigts aren't ready to announce the discovery until they're sure they are true moons and not just
temporarily aggregations of ring particles,[5] One interesting aspect of these moonsisthat they tend to be
shaped like flying saucers, but whether that's coincidence or anecessary result of their locationsis
unknown.

[FOOTNOTE 5: Severa other new moons have also been discovered. Oneis Pallene, which was
observed by Voyager in 1981. It was then lost and has now been rediscovered. But others are new,
bearing the names M ethone and Polydeuces. “ These may not be the most scientifically important results,
but | find it very gratifying to be finding new red estate,” says Carolyn Porco, head of the Cassini imaging
team at the Space Science Ingtitute in Boulder, Colo. Updates on these and other Cassini discoveries can
be found in Geotimes magazine (portions of which are available online at www.geot]

One might expect that amoon like Pan would pull ring particlesinto the gap. Instead, it interactswith
Saturn (and perhaps the planet's other moons) to kick out most of the particlesthat venturein. The
exceptions are clumps of particlesthat appear to form within the heart of the gap. Two clumpsarein
gravitationaly stable locations, in Pan's leading and trailing Lagrangian points, 60 degrees ahead or
behind it, in the same orbit. Other clumpsform at less stable locations, then dowly “march” around the
gap until they get too close to Pan and are dispersed.

"Pan isthe master of thisgap,” says Carolyn Porco, head of the Cassini imaging team at the Space
Science Ingtitute in Boulder, Colorado. “It isthe creator of clumps and the destroyer of clumps.”

Pan a 0 affects the edges of the rings adjacent to the gap, creating beautiful waves and spird streamers
of densely packed particles. Mathematical models had predicted that these waves should follow asmple
sne-wave pattern, but they're anything but sinusoidal. “ They're very complex,” says Porco. “Were
having to expand our notions of what happens between amoon and agap edge.”

Moreisat stake than smply understanding Saturn'srings, fascinating asthey are. Theinteraction between
Pan and the ringsisamicrocosm for the behavior of starsin gaaxies. It'saso agood mode for testing



theories about the accretion of planets from ring-like disks of dust and debris surrounding young stars.

One important question for people attempting to model solar-system formation iswhat stopslarge worlds
like Jupiter from gobbling up dl of the available materid, preventing other planetsfrom forming. The
answer seemsto liein moonletslike Pan and the gaps they create. Something similar, Porco says, might
cause gas giant planetslike Jupiter to truncate their own growth by opening gapsin the solar nebula.

Equally exciting isthe fact that at least one entire ringlet has changed brightness and shifted location since
it was photographed by V oyager, twenty-three years earlier. Theringlet isasection of the digphanous D
ring, so faint it wasn't discovered until Voyager. Mogt of its bands are relatively unchanged, but one has
shifted inward by about 200 kilometers. That's not ahuge change, but it's an indication of just how
dynamic the rings are—the type of information from which scientists might someday hazard aguessasto
how old they are and how much longer they will last.

"Wethink that in the days of the dinosaurs, Saturn was ringless,” says Porco. Current estimates, she
adds, are that the rings can last at most afew hundred million years until collisonswith micrometeorites
erode them away.

* k k %

Propeller Blades

The most recent find came in March 2006, when Porco's team found the first evidence of “missing link”
moonlets, bigger than ring particles, but much smaller than Pan and Daphnis.

In apaper published in the March 30 edition of Nature, Matthew Tiscareno of Corndll University found
ggnsof four such moonletsin one small segment of the A ring. Tiscareno's group was examining the
high-resol ution photos Cassini had taken of the rings, back in 2004, looking for anything out of the
ordinary. What they found were pairs of bright streaks shaped like two-bladed propellers. They weren't
big, only extending amile or so each way from the center, but they looked familiar: computer smulations
had produced similar structures when the motions of ring particles were smulated in the presence of
small, embedded moonlets. From their Size, it gppears that the moonlets that produced them are only
about 100 metersin diameter—too small to be seen except viathe effect of their gravity on nearby

particles.

The finding supports the theory that the rings are formed of debris from alarger object that broke into
pieces. That's becauseit's hard to mode the formation of 100-meter objectsin the ring environment
unless they began as shards from a breakup.

The discovery aso increases understanding of how Pan and Daphnis create their gaps. The propeller-like
structures are wannabe gaps. If the moonlets creating them were larger, the blades would get longer and
longer until eventudly they would circle dl the way around the ring. In the process, they would shift from
being bright clusters of particlesto dark gaps.

Amazingly, the Cassni team found four moonlets, even though the photos covered only atiny fraction of
the ring. That meansthat there may be millionsmorein the A ring aone, Porco says. Bottom line; there
are probably lots of other interesting things to be found within the rings. And, from a sciencefictiond
perspective, if you tried to hide a massive spaceship in there, as has been suggested by some writers, it
might not be long before it gave away itslocation viaits gravitationa effect on neighboring particles.
Though, of course, it might be hard to digtinguish from one of those millions of natural moonlets.

* * * %

Tiger Stripes



From therings, let'sturn our attention to Saturn's moons. There are alot of them, ranging over awide
gpectrum of sizes. In many cases, not much isknown, but al of those that have been the subject of
detailed study have proven to be extremely interesting.

Saturn's brightest isthe icy world of Enceladus, 504 kilometersin diameter. But it's not a uniform cue ball
of ice. Some areas are heavily cratered—indicative of old surfaces that have been subjected to
bombardment for along time. Others are smoother, indicative of newer surfaces.

How can amoon have surfaces that are both young and old? The same way the Earth does: viavolcanic
or tectonic processes that somehow destroy old surfaces or cover them with new materia. In the case of
Encdadus, it appears that most of the processes are tectonic rather than volcanic. That's because parts of
the surfaces are chopped up in patterns that appear to be fault lines, where blocks have been shoved
around like ice flows on the sea—or Earth's continents under the influence of continental drift.

But that may not be the case at Enceladus's south pole, which shows a pattern of distinctive bands that
reminded early observers of tiger stripes. The surrounding areaiis particularly young—so young that it has
amost no impact craters. Given the rate of asteroid bombardment in the rest of the Saturn system, it
appears that these smooth areas are probably less than four million yearsin age.

A lot appearsto be going on there, but the most recent discovery isthat it's snowing.

The finding, announced in the March 10 issue of thejourna Science by Robert Brown of the University
of Arizonas Lunar and Planetary Laboratory, isone of many recent discoveriesthat have converted this
icy chunk of outer Solar System redl estate into one of the most exciting places ever studied.

To begin with, Enceladus's snow appears to be creating one of Saturn'srings. And, asif that's not
enough, scientists now think that the moisture originates from pools of water that may be the Solar
System's best prospect for extraterrestria life.

The story began with aclose flyby of Enceladus, in early 2005, in which Cassini's instruments detected
odditiesin the way in which the moon interacts with Saturn's magnetic field. The only plausible
explanation was that Enceladus had a tenuous atmosphere containing ionized water. Other instruments
found water vapor extending 180 milesinto space—but only above the south pole. Presence of avapor
plume was further confirmed by watching changesin the light of astar that passed behind it.

But seeing is believing. On November 27, the Cassini team took along-range photo of Enceladus,
backlit by the Sun. The angle of light was perfect to highlight a preading cloud of ice particles,
condensed from water vapor leaving Enceladuss surface. Not only that, but there were distinct jets that
appeared to emanate from the tiger stripes.

But why would the tiger stripes be spewing dust and vapor into space? The answer appearsto liein one
of the most surprising finds from the probe's closest flyby, on July 14, 2005. As Cassini swept across
Enceladus's south pole, it trained infrared cameras on the surface zipping by, barely 100 miles benegthiit.
What they found was a hot spot, precisaly at the location of the stripe.

That makes the pole, which should have been cold, the hottest place on Enceladus, says Torrence
Johnson of NASA's Jet Propulsion Laboratory. The stripes are cracks, offering glimpses of “hot” ice
undernesth.

That far from the Sun, of course, “hot” isareative term. Most of Enceladus's southern reaches are
about—315 degrees F. John Spencer of the Southwest Research Ingtitute in Boulder, Colorado,
edtimates that in order to produce the infrared signatures seen from space, the hot spots have to be at
least—260 degrees F—surprisingly warm for an airlessworldlet, nearly ten timesfarther than we are



from the Sun.

The source of the heat is anybody's guess. Spencer has estimated that the total power output from the
south polar region is between four and twelve gigawatts. a subterranean energy source equivaent to
severd large eectrical power plants.

There are two possible sourcesfor al of that energy. Oneis decay of radioactive elementsin subsurface
rocks. But to produce enough heat, that would require an unusualy radioactive ore body beneath the
south pole, and nobody knows why that might be the case. Alternatively, interactions with other moons
might generatefrictiona heet by repeatedly flexing Enceladus, like a child squeezing arubber ball.
Normally, such heat would be dispersed throughout the planet'sinterior, and there wouldn't be enough of
it to produce the plume. Scientists therefore speculate that something in Enceladuss internd structure may
cause much of that energy to be concentrated at the south pole.

"We're looking at some kind of focusing,” Porco says. “We can't say why it would be at the south pole.”

The same factors may explain why the young, uncratered terrain isin the south, while the older, heavily
cratered surfaces are in the north. “Perhaps that has something to do with the south being warmer and
squishier,” Porco says. “Globa symmetry isnot what Enceladusis about.”

Below ground, of coursg, it's going to be warmer than—260 degrees . How much depends on what's
producing thejets.

Initidly, there were two theories.

One alowed it ill to be quite cold beneath the ice. At temperatures above about—100 degreesF, ice
undergoes a process caled sublimation, in which it evaporates, without ever melting. This processiswell
known in cold, Earthly climes. North of the Arctic Circlein Greenland, villagers take advantage of it by
hanging out wet laundry on dry winter days. First the laundry freezes. Thenit dries, just asit would if
hung on aclothedine in midsummer. But while sublimation can produce water vapor, it'sadow process.
too dow to produce the density of ice particles seen in the escaping plume.

That means the plume must be fed by pools of liquid water, boiling into space. Thus, the jets are rapidly
freezing steam from a geyser-like process that Susan Kieffer, ageologist a the University of Illinois, has
dubbed “Cold Faithful."

JPL's Candice Hansen has calculated the rate at which Enceladus is venting water vapor, based on the
amount of water Cassini'singtruments have measured in the plume and the speed at which it appearsto
be moving. Her conclusion: Enceladusis blasting out 360 kilograms of water vapor per second—enough
to fill asuburban swimming pool every couple of minutes. And that doesn't count theice crystas, which
can't be measured by her ingruments.

All of thisisexciting for two reasons. Oneisthat Encdadusliesin the heart of the mysterious E ring,
whichisso faint it wasn't discovered until 1979. Not only isthe E ring tenuous, but it appearsto be
comprised amogt entirely of extremely fine, dust-sized motes of ice. From the moment it was discovered,
scientists suspected a connection between the ring and Enceladus, but nobody knew what it might be.

Now they know. Some of theice crystals and water vapor venting from the south polar jetsisfaling
back to the surface, forming the fresh snow seen by Brown. But at least as much appears to be escaping
from thistiny worldlet whose gravity isonly 1.2 percent of Earth's.

The Ering islosing water at the rate of about akilogram per second due to chemical reactionswith
sunlight and collisions between particles. Enceladus appears to be pumping out more than enough water



to keep the ring supplied, indefinitely. One of Saturn's many mysteries has been solved.

Even more exciting, though, are the implications for astrobiology. That's because the water pools that
feed the geysers probably lie only afew dozen meters below the surface. “ That'sredly close,” Porco

says.

"Onceyou have liquid water, you have the potentid for living organisms,” she adds. “ That'swhy thishas
been so exciting. On this cold little moon we have an environment that is potentiadly suitablefor living
organisms.”

In fact, Porco says, dl of the building blocks of life seem to be present. Not only isthere liquid water and
heat, but sgns of organic chemicals potentialy useful to life have been seenin the vicinity of thetiger
gtripes. And that makes Enceladus the most likely placein the solar system to have life—not something
anyonewould ever have predicted.

* * % %
lapetus. A Two-Faced Walnut

If there were a prize for Saturn-system mysteries, 1apetus would be the odds-on favorite. An icerock
worldlet about 1,470 kilometersin diameter,[6] it haslong been known to be weird, with one side ten
times brighter than the other. Close views show that the dark material appearsto lie atop the light
materia, asthough sprinkled there from somewhere. But what it isand how it got thereremain a

mystery.[7]

[FOOTNOTE 6: Internet searching reveals numerous, dightly differing figures for the diameters of
Saturn's moons. This article usesthe figures stated at the 2005 GSA meeting, presumably the most
current.]

[FOOTNOTE 7: Severa of Saturn'sicy moons appear to have thin coverings of dark materidl. Isit the
same substance on al of them? If so, doesit have acommon origin? And what kind of process might
sprinkleit across several moons? From a science-fictiona perspective, the fun answer is* something blew
up,” but that'swildly speculative)]

But that's not 1apetus's greatest mystery. Not only isthat worldlet divided east/west into light and dark
hemispheres: it'salso divided north and south by avast seam, like nothing e sein the Solar System.

When | was achild, my family owned “Toas-Tite" irons. clamshell-shaped pieces of cast iron mounted
on long handles, used to make hot sandwiches. Y ou put the sandwich inside, sealed it shut (crimping off
the corners of the bread in the process) and heated it in a campfire to produce aremarkably tasty tredt.
The resulting sandwiches|ooked like apair of mini-Frisbees cemented together, with arim around the
edge, where two haves of the clamshell met.

| gpetus looks a bit the same, but rounder.

Most folksthink it looks like awanut. What makesit uniqueisthat it has aridge, 10-20 kilometers high
and at least as many wide, running nearly halfway around its equator. And like so many planetary
features, the closer you get to it, the more complex it looks. lapetuss equatoria ridge turns out to have
multiple crests—in places, as many asthree—running in parald, with deep valeys between.

At the December 2005 meeting of the American Geophysical Union, W. Ip of Taiwan's Nationd Central
University argued that the ridge isthe result of a“ collgpsed” ring, which somehow fell onto the planet's
equator. Maybe. The Saturn system isweird enough that it's unwise to discount any semi-feasible theory.
But what the structure looks likeisapressureridge. (The multi-ridge structureis particularly commoniin



pressureridges.)

The leading hypothesisisthat it was created by centrifugal forces during adowdown in the planet's spin,
ealy initsexisence. (The fact that theridgeisright on the equator isared flag, suggesting that whatever
created it must have had something to do with the moon's spin.) Once upon atime, the theory goes,
lapetus probably had afairly average spin. Now it's tide-locked to Saturn, rotating once every 90 days,
S0 it always keeps the same face toward its primary, just like Earth's moon. The ideaisthat the forces
that dowed it down somehow caused it to squirt up that big ridge.

Unfortunately, nobody's been able to produce a decent mathematical model of how this could happen.
It's possible to design modelsthat create ridges, but they require the underlying materid to be soft and
fluid enough that the ridge should have subsided under its own weight, once the spin had dowed.

Another prospect isthat the ridge is atectonic feature, caused by shrinkage of 1apetuss surface asthe
planet cooled. Thiswould alow lavato erupt from below, creating arange of massive volcanoes.
Alternatively, shiftsin plate segments might have caused the northern and southern halves of the planet's
crust to press against each other. On Earth, the Himalayas are produced by such a collison, and despite
Earth's much higher gravity, they have reached impressve heights[8]

[FOOTNOTE 8: We still need to explain why this feature lies so precisely on the equator. I'm not a
geologit, but I've been around enough geologists to be willing to offer my own speculation: perhapsthe
ridge was created by atwo-step process. Firgt, the spin-dowdown created a weakness at the equator.
Then subsequent mountai n-building tectonics occurred aong the same line of weakness. It's probably
wrong, but if it doesturn out to be right, you read it first, herel]

* * % %
Cyclops and the Death Star

Sometime early in their histories, two of Saturn's moons relly got clobbered. One was Mimas (diameter
398 kilometers), which bears an enormous crater, one-quarter its diameter, that caused it to be dubbed
“the Death Star World” because of itsremarkable smilarity to the spaceship of Star Wars fame. Asof
thiswriting, not much else about it isknown.

The other cyclopsworld is Tethys, diameter 1,072 kilometers. Itsimpact crater is called Odysseus and
it, too, produces aworld that looks like a giant eyeball, staring off into space, dthough the effect isnot as
draméatic because Tethyss bigger size produces enough gravity that the planet has dowly “relaxed” back
to amore spherica shape, smoothing out the crater's topography.

Big impact craters are pectacular, but planetary scientists are more interested in mountains and valleys
because these areindicative of other types of processes at work. Tethys has afascinating one: ahuge
valley severd kilometers degp and 100 kilometers wide that runs three-quarters of the way around the
planet.

The vdley has nothing to do with Odysseus. Rather, it appearsto be avery old feature: much like the rim
that circles 1gpetus, but sunken rather than raised. Geologicaly, it looks like agraben, whichisadeep
valey created when achunk of a planet's crust collgpses dong pardld faults. Y ou can find such features
in Americas Great Basin and Africas Rift Valey, where tectonic forces have attempted to rip continents
gpart. But nothing on Earth comes remotely close to matching the graben on Tethys.

If you're looking for explanations, the smple oneisthat something caused Tethyss surface to contract
and tear gpart. But at this point, it's anyone's guess.

* * * %



Wispy Dione

Aslong aswe're taking about planet-girdling tectonic features, we should also pay abrief vist to Dione,
diameter 1,206 kilometers.

* * * %

Hyperion, asviewed by Cassini.

* * * %

Onfirg glance, it lookslike anicy verson of Earth's moon. But it isn't uniformly cratered, indicating that
portions have been active sometime in the relatively recent past. Its most interesting trait isterrain that
looked “wispy” inthe VVoyager pictures. Higher resolution photos now indicate that these gauzy bands
aren't raysfrom big impact craters or deposits from geyser-like volcanoes. Rather, they appear to be
belts of crevasses or fractures, running long distances across the surface. Y ou can even see bright,
clean-looking materia spilling down from the tops of these scarpslike rocks scaling off earthly dliffs. In
places, the wispy terrain's fractures cut across craters, indicating that the planet wastectonically active
more recently than those particular craters were formed.[9]

[FOOTNOTE 9: The highest-resolution photos a so indicate that in places there is afiner fabric of
smaller fractures angling across the big ones. The smdl ones appear to have come first, indicating that
Dione has gone through at least two phases of tectonic activity .|

The tectonics of the Saturn system won't be fully understood until we have atheory that explainswhy you
get an enormous ridge on lapetus, a hugerift valey on Tethys, and “wisps’ on Dione[10]

[FOOTNOTE 10: A moon we haven't discussed is Rhea, diameter 1,500 kilometers. As of thiswriting,
Cassni hasyet to make aclosevigt to it, but from adistance, it shows no sign of mgor tectonic features.
If that provesto be the case on closer inspection, then in its case, it will be the absence of such features
that will haveto be explained ]

* * * %
Floating Rocks

On my bookshelf, | have a potato-sized chunk of arock called pumice. It hasthe unique property that if
you put it in abucket of water, it floats.

If you could find abig enough bucket, severd of Saturn's smaller moons might do the same. These
“under-dense’ worlds have dengities aslow as haf agram per cubic centimeter, which is haf the dendity
of liquid water, ill alot lessdensethanice[11]

[FOOTNOTE 11: Y ou can cdculate a planet's density by knowing its volume (easily measurable) and its
mass (determined by how its gravity affects other objects, such asyour spaceship.)]

What a setting these worlds would make for an adventure story! Their low denstiesindicate that they
must have the consistency of Swiss cheese. It's possible, of course, that the bubbles smply come froma
frothy rock, like pumice. But they could also be caves. And if they're big enough, they might make great
hideouts for bandits or serve as ready-made prospecting tunnel s running deep into the subsurface. Only
small moons can have these features because larger ones would crush them beneath the weight of the
overlying rock and ice. But explorerswould need to be careful because even in microgravity, having an
entireworld collgpse onto you would be a bad thing!

The best studied of the under-dense worlds is Hyperion, diameter 282 kilometers. It's aso one of the
strangest objectsin the entire Saturn system.



Hyperion made headlines when Cassini made aflyby ... and released photos of an object whose surface
looks like a honeycomb, or perhaps abig chunk of cord.

Within weeks, scientists were tentatively suggesting that these bizarre features might be suncups.

Suncups can be found on earthly snowfields, where they are the result of uneven solar heating. The
process typicaly starts when a dark, sun-warmed rock begins melting into the snow. Asadepresson
forms, it acts as areflecting oven, capturing more and more sunlight and melting ever deeper. By late
summer, suncups can be hip deep on the upper dopes of mountains such as Washington's High
Cascades. Hikers hate them.

Close views of Hyperion show that its surface is highly cratered, with the crater wallsincluding outcrops
that spill dark talus onto the light-colored materia of the crater floor. The hypothesisisthat the dark
materid heetsthe underlying ice, gradudly converting asmall crater into an enormous suncup, many
kilometers deep and wide.

For this processto work at this scale, you need two things: an ice that vaporizes at the right
temperatures, and asmall moon. If the moon istoo large, you wouldn't get the deep, honeycomb-shaped
craters because gravity would cause it to relax into amore spherical shape.

* k k %
Titan: Cryovolcanic Badlands

Asthe largest moon in the Solar System, and the only Saturnian satellite with adense atmosphere, Titan
will dways be an object of specid interest. Partly that's because of its atmosphere, which blocksvisbility
likeabad day in Los Angdles: not being able to see what's down there makesit dl the more intriguing.
But it's dso because Titan isbig: 5,150 kilometersin diameter—dightly bigger than Mercury. It was
discovered in 1655 by Dutch astronomer Christiaan Huygens, and is big enough to be aplanet inits own
right.

Titan isaso interesting because of the methanein its amosphere. Chemically, it shouldn't be there
because, in Titan's upper atmosphere, ultraviolet light from the Sun should long ago have destroyed it.
Thefact that thereis methane meansit's being replenished from somewhere, probably via cryovolcanism,
about which well say morein amomen.

The methane is aso interesting because, at Titan temperatures, it paysarole smilar to water in the
Earth's atmosphere: forming clouds (which can be seen on Cassni flybys) and precipitating asrain or
snow. Methane rain and melting methane snow should scour the landscape like flowing water, before
evaporating back into the atmosphere.

But the ultimate fate of the methane is even more interesting. Asit isdestroyed by ultraviolet light, it
should form reactive organic species that recombine into more complex hydrocarbons like ethane and
propane. These would fall with the methane rains, but unlike methane, they wouldn't re-evaporate.
Rather, they should collect in lakes or sess, a arate of about four inches every million years. Over the
life of the Solar System, enough ethane and propane should have rained out of Titan's atmosphereto
create a least one large ocean.

Looking at Titan in cloud-penetrating infrared, we see light areas and dark areas. For sometime, the
leading theory (and everyone's hope) was that the dark areas were hydrocarbon sess, while the bright
ones were continents made of water ice or something smilar.[12]

[FOOTNOTE 12: 1/29/07]



Unfortunately, it'snot that smple.

Part of the Cassini mission isto map as much of Titan as possible from space, with atotal of 45 flybys
scheduled by mid-2008. These mapping missions use two basic instruments: radar, and infrared cameras
that use wavelengths that provide at least semi-transparent “windows’ through Titan's haze.

One of the mappers goasisto look for impact craters. But by October 2005, they had found only two,
says Elizabeth Turtle, aplanetary scientist at the University of Arizona.

"We expected many more,” adds Rosaly Lopes, avolcanologist with NASA's Jet Propulsion Laboratory
in Pasadena, “especialy compared to the other satellites of Saturn, where craters are plentiful.”

The paucity of craters meansthat Titan's surface (or at least the portion surveyed so far) isgeologicaly
young—congtantly being weathered away by wind and rain. The emerging picture, Lopes says, isof a
surprisingly young, “incredibly dynamic” landscape, congtantly being dtered by wind, rain, and volcanic
activity. There may dso be earthquakes. The imaging team hasfound long linesthat look like scarps or
rift valeys, presumably created by motionsin the planet's crust smilar to those that occur dong
Cdifornias San Andreas Faullt.

One of the most exciting early discoveries was a suspicioudy lake-shaped feature near the South Pole,
about the Sze of Lake Ontario. “Its perimeter isintriguingly reminiscent of the shordlineson Earth,” says
Turtle, “smoothed by eroson and deposition.”

More evidencethat it might be alake comesfrom the fact that it liesin Titan's cloudiest region, where
methane rainstorms might be particularly common. But it could also be adry lakebed, where liquid once
stood but is now long gone. The acid test would be to catch the glint of reflected light from its surface,
but so far that's not been seen.

Infrared observations can only determine the shapes of features. It's hard to determine their topography
because evenin theinfrared “windows,” looking at Titan islikelooking at an earthly landscape under the
flat light of avery hazy day, with no shadowsto definethelocal reief.

Radar mapping does better. It confirms much of what the infrared images appear to show: that the dark
aress are smooth lowlands, while the bright ones are uplands. One particularly interesting find is
something that looks alot like a coastline, with abay surrounded by uplands. Other featuresinclude river
channd sthat appear to spill outwash onto the plains, much like earthly river deltas.

Then on late July radar-mapping flyby, the Cassini team struck gold, finding aregion with dozens of large,
dark patchesthat looked like lakes. Lots and lots of lakes, up to 70 kilometersin diameter. The
discovery made Titan the only body in the Solar System other than Earth appearing to have bodies of
liquid at its surface.

Some were fed by river-like channels from the surrounding highlands. But others showed had no such
inlets. This probably meansthat they're fed by methane aquifers—"methanofers’ isthe term used by Ellen
Stofan, lead author of astudy announcing the find in the January 4, 2007 issue of Nature—not far below
the surface.

"Just like on Earth, if you dig deep enough, the depression fillsup,” says Stofan, who shares her time
between Proxemy Research, in Virginia, and University College of London, England. “Therésa
ubsurface methane table.

Other researchers have generated weather model's showing how methane “moisture’ could evaporate
from the lakesto fuel rainstorms, ranging from gentle drizzles to mammoth, gully-washing thunderstorms.



* * % %

Cat Scratches

The radar images a so reveded vast expanses of thin, pardld driations, up to 100 mileslong. “We cdled
them cat scratches because they look like what cats do to furniture,” Lopes says.

Initidly, the cat scratches puzzled the imaging team. Then someone realized that parts of Earth look very
smilar from space. Thereis till some debate, but the leading theory isthat Titan has extensive dune fields
likethose in parts of the Arabian Peninsula. Though, of course, on Titan, the“sand” is probably
comprised of ice crydals.

Theimaging team has a so found one large volcano and other possible lavaflows. These areimportant
because, if wind and rain are congtantly eroding the highlands, something must be cresting new meateria
to be eroded. Otherwise, the entire planet would be flat.

The volcano, named Ganesa Maculafor the Hindu god of good fortune, takes a shape called a*“ panceke
dome.” That makesit amilar to features on Venus, produced by the oozing of high-viscosity lavawith
low gas content. But unlike earthly or Venusian volcanoes, Ganesa Maculawould erupt “cryolava,”
comprised of agelatinous ammoniawater mix which, at 175 degrees K (—140 degreesF), is“hot” only
by Titan'sfrigid norms. Despite the low gas content, these lavas could rel ease enough methane to the
atmosphere to replenish that which is desiroyed by sunlight.

But we didn't merely study Titan from space. We aso landed onit.

The Cassini mission carried a second probe, called Huygens, which detached from the main one on
Christmas Day, 2004, and parachuted to the surface on January 14, 2005.

The landing didn't get as much news coverage asit deserved, because the day after the two probes
separated, Indonesiawas hit by the largest earthquake the world had seen in four decades, and most
peopl€'s attention was directed toward the ensuing tragedy. But Huygens quietly did itsjob, and the
results are now trickling into the scientific journals.

With an aimosphere four times asthick asthe Earth's, Titan isadream-world for exploring by
parachute—especialy because, unlike the Solar System's other hard-surfaced, dense-air planet (Venus),
itsamosphereis cool, free of corrosive chemicals, and basically friendly to eectronics. “ The atmosphere
that makesit so hard to see makes it one of the easiest planetsto land on by parachute,” says Laurence
Soderblom, an astrogeologist with the U.S. Geologica Survey in Hagstaff, Arizona

It took the probe two-and-a-half hours to descend, after which it survived on the surface for at least an
hour. It may have survived longer, but at that point, Cassini passed below the horizon and telemetry was
cut off.

The probe had a battery of camerasthat rotated asit fell, permitting them to scanin al directions. Asthe
probe drifted on the wind, the cameras could ook at the same terrain from different angles, alowing the
picturesto be built into three-dimensiona images viaatechnique smilar to that used for converting aerid
photos of the Earth into contour maps.

Asof late 2005, only two sets of these images had been produced, each covering upland areas of about
1 kilometer by 3 kilometers. One reveals aregion of multiply-branched drainages, like the headwaters of
earthly creeksin well-watered regions. The other shows a region where the drainages are stubbier and
lessintricately branched, asis common in spring-fed canyonlands. In both cases, the surrounding land is
steep, rugged, and complex, with dopes of up to 30 degrees—the type of thing future astronauts would
find difficult to walk across, and another great setting for a science-fictiond story of high-stakes



hide-and-seek. The steep terrain also means that when the methane rainsfall, they create flash floods
with enough power to carve deep valleys, despite a surface gravity that isonly 13.9 percent of Earth's.

"Even though the bedrock iswater ice and therain ismethane,” Turtle says, “it could be avery earthlike
place”

To thejoy of the research team, the probe came down in one of the dark plains, not far from amajor
“shording’ boundary with the adjacent highland.

The goa had been to hit one of the dark areas, in the hope it might be alake or ocean, but it was pure
luck to come down so close to a boundary.

When the probe touched down, Soderblom says, “We didn't know whether it would go sploosh, splat,
or tinkle. Ingtead, it went thud, hitting moist sand, somewhat like creme brilée.” High levels of methanein
the atmosphere indicated that liquid methane was nearby, but apparently it was underground, notina
pool on the surface. Perhaps some of the hoped-for ethane isin the same place.

The landing site was close enough to one of theriver deltasthat it's covered in rounded “rocks’ of ice,
carried by floods running out of the nearby highlands. These rocks range from about oneto six inchesin
diameter. This meansthat by the time they reached the landing site, the floods had dowed enough to
leave bigger rocks behind, but were moving fast enough to scour smaller ones away: exactly what
geologists see with earthly flash floods.

"The most striking finding,” says Soderblom, “isthat aplace | expected to be dien and un-earthlike
turned out to resemble amodern textbook in geomorphology.”

From a science-fictiond perspective the Cassini/Huygens mission also teaches a broader lesson.

For years, sciencefiction writers have viewed gas giants as uninteresting places. Perhaps they are. But
their moons:. that's a different story. Gas giants, it would seem, have collected some of the most
interesting red estate in our own solar system, and there's no reason to believe they wouldn't do so
elsewhere, aswell.

Based on the Cassini mission, if | were an interstellar explorer looking to find strange new worlds, |
wouldn't waste time with the scattered rocks of the inner system: I'd head straight for the nearest gas
giant and start exploring its satdllites.

Copyright ©2007 Richard A. Lovett
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FATHER HAGERMAN'SDOG by SCOTT WILLIAM CARTER
People adopt new technologies at their own ratesand in their own ways....

Rounding a bend on the gravel road, the low sun momentarily blinding him, Marty findly cameto the
white picket fence that was the edge of Father Hagerman's farm. Everybody called it afarm even though
it was only afew acres, because that's what Father Hagerman wanted it called, and nobody in their right
mind contradicted Father Hagerman.

Marty's collar was damp with perspiration. The dashboard fan blasted a steady stream of warm air.
Turning onto the dirt drive, he saw awhite cottage nestled among agrove of birch trees. A dozen
chickens pecked at the ground next to alarge, fenced-in garden full of corn, cabbage, and other
vegetables. He remembered picking pumpkins there every October with his mother, back when they
lived down the road.

He killed the engine. The Gonzo curled in the passenger seat—nobody would be ableto tell it gpart from
agolden retriever at a glance—opened its eyes and perked up its ears. Marty checked his appearancein
the mirror, straightening histie and brushing hisunruly black hair out of hiseyes. He frowned, thinking
about the con artist who got him into thismess. The Gonzos sell themselves! You'll not only make
enough money for college, you'll be able to buy a house! What abunch of garbage. After amonth of
trying, he wasjust hoping to break even on hisinvestment.

He got out of the van, smiling his sdlesman’s smile, and looked up as the screen door banged open.
His smile faded when he saw that Father Hagerman was dressed in nothing but white jockey undershorts.

The old man, over six feet tall and asthin and tan as a copper wire, held his hand over his eyesto block
the sun. Then hethrew hisarmswide.

"Mary!"

He bounded down the wooden steps. Mortified, Marty used the van door as ashield, thrusting out his
hand in the hopes that no other physical contact would be required.

Hagerman pumped Marty's hand furioudy, histhick glasses glinting in the sunlight. “Marty, my boy,” he
sad.

"Hello, Father,” Marty sad.

Even though Hagerman had been kicked out of the seminary for seducing nuns somefifty years back, he
gtill ingsted on being caled Father. He was bald on top, but the hair on his chest was thick and white.
When Hagerman opened his mouth, Marty saw that most of his teeth had been capped with gold. The
last Marty had heard, Father Hagerman was worth over ten million dollars, dl of it inherited from his
parents oil drilling days. His chief occupation the last fifty years, other than playing a being afarmer, had
been writing angry lettersto theloca Two Spoons Gazette.

Hagerman findly stopped shaking Marty's hand, stepping back and appraisng Marty asif hewere
livestock up for auction. Marty did his best to keep hisgaze at eye level.

"I remember you when you wasjust apup,” Hagerman said, and put his hand out, waist-high. “Got kids
yer?”

Marty laughed. “No, Sr. I'm only twenty-one. Still in college.



"Wl sheeoot,” Hagerman said, which was something Marty remembering him saying often. “ That don't
stop most kids these days. How about this weather? Too damn hot for clothes, I'll tell you that. What
bringsyou here?'

Marty wastrying to decide the best way to answer that question when amangy gray mutt, asfat as
Hagerman was thin, pushed open the screen door and dumped onto the porch. The animd's mixture was
impossible to guess. It looked out at Marty with glassy eyes, aline of dobber dribbling from its mouth.
The mutt's fur was patchy and thin, and one ear was missing.

Marty smiled. If thiswas his competition, then selling the Gonzo was going to be easy.
"Wel, sr,” hesad, “I've got alittle something I'd like to show you.”

Hagerman's thin white eyebrows arched. Marty wasn't sure how the old man was going to react when he
found out why Marty wasthere. He remembered the time Hagerman chased off apair of Mormon
missonarieswith ashotgun.

"Well, | seeyou haveyourself adog,” Marty said, warming into his sales persona. “Now what I've
brought with me—"

"Thet thereis Chib,” Hagerman chirped.

"That'san interesting name. What | also think you'll find interesting—"

"Stands for Cold-Hearted Insane Bitch. If you spend five minutes with her, | think you'll agreeit'sfitting.”
Marty logt histrain of thought. “Er..."

"Hell, you look positively piqued, boy,” Hagerman said. “Why don't you comein and have some
lemonade? I'll read you some scripture. I'm doing Matthew.”

He turned to the house. His bony back was even more tan than the rest of him.

"Sir,” Marty said, redlizing he was going to have to be more direct, “1've cometo seeif you might like to
buy aGonzo 450."

The old man had put one foot on the creaking porch. He turned, confusion registering on hisface.
Marty cleared histhroat. “A Gonzo..."
"l heard you. What isit?"

Hagerman's lips were pressed into athin line. Marty wondered if he was making amistake. Thiswas,
after dl, the man who had chalenged the local postman to adud after the postman informed him the
price of stamjps had gone up three cents.

"Wadl, gr, it'sadog,” Marty said. “Not just any dog, mind you. A specid kind of—"
"l got adog,” Hagerman snapped.

"Yes, gr. | seethat, Sr. But this—"

"So you came dl the way hereto sdl meadog?'

"No, no. | cameto see you. But thisisn't an ordinary—"



"How long hasit been since you've been here? Four, five years? And you come trying to sell meadog.
I've dways had one dog. I'm always going to have one dog. No need for more.”

Frustrated, Marty turned to the still-open van. “ Gonzo, come!” he shouted.

The robot legpt out of the car, landing gracefully next to Marty. It wagged itstail but otherwise stood
motionless. Chib raised her head for amoment, then dumped back onto the porch.

"Niceretriever,” Hagerman said. He squatted next to the robot, scratching it behind the ears. “ Obeys
wedl. But I'm il not buying it.”

"It does more than obey well,” Marty said. “1t obeys perfectly.”

Hagerman stood. “All dogs crap on the carpet oncein awhile.”

"As| wastrying to say, Sr, the Gonzo 450 isn't an ordinary dog. It'sarobot.”
Hagerman laughed. “ A robot dog?’

"That'sright."

"Kind of like them metallic-looking bag boys at the grocery store?"

"You got it. Only these robots are made to look and act like thered thing, only better.”

"Héll, I wouldn't have known unless you said 0. | read about these in the paper. How do | know you
antjoshingme?'

Marty looked back at the Gonzo 450. “Roall onto your back, Gonzo,” he said. The dog complied, putting
al four feet inthe air. Marty got down on his knees and popped open the chest compartment, reveaing
the battery. He pulled out the plug, holding it up so Hagerman could seeit.

"Y ou recharge him every night,” Marty said. “It'sthe only way to know heisnt red."
"Lookslikeaher."

"Oh, wdll, yeah. They come standard as femaes, but you can get maes, too.”

"With little peckers and everything?"

"Um... yes, gr. That'sright.”

Hagerman dapped hisknee. “Well, sheeoot. What will they think of next? A robot dog with apecker. |
thought | had seenit dl. They don't hump other dogs, do they?!

Marty felt aflush spread across hisface. “No, sir. No, they don't need to do that.”
"Could you program them to do it?"
llAh."ll

"Just kidding,” Hagerman said, punching Marty so hard in the arm that Marty stumbled back againgt the
van. “So you drove al the way up hereto sell me arobot dog? They out of robot vacuum cleaners or
something? L ook, son, you know I'm not going to buy one, so I'm sorry to waste your time. Y ou say
hello to your mom and dad for me."



Heturned to go. Marty knew he needed to go for broke.
"Okay, Sr,” hesaid. “ Sorry to bother you and all. I'm just trying to earn some money for college.”

The old man turned and looked at him, his expression softening. Marty hated using the sympathy angle,
but the truth was, he needed any help he could get. If he didn't sell at least one of the Gonzos, he
wouldn't be going to school that September at dl. He climbed into the van asif he was going to leave.

"lan't your daddy helping you?’ Hagerman asked.

"Come, Gonzo,” Marty said. The dog |legped onto hislap and stepped across him into the passenger
seat. Marty looked up at Hagerman. “He'strying. His company dmost went under and he's digging out
from under alot of loans.”

"So you thought you'd sdll robot dogs to pay your way through college?”

"Among other things,” Marty said. “I work during the school year, too. But because my father'sincome
was good until latdly, it'samost impossible for meto get financia aid.”

Marty started the car. The eectric engine buzzed, then settled into aquiet purr.
"Well, | better begoing,” Marty said. “I'll usethe daylight while | haveit.”
Hagerman sighed. “Hold on, now."

G

"Come on and give meyour sales pitch. I'll listen.” He leveled abony finger a Marty. “But no promises,
you hear?"

Marty smiled. “ Sure, but | tell you, the Gonzo Isitsdf.”

Hagerman grunted. Marty killed the engine and climbed out of the car, then called for the Gonzo to
follow. In thefading light, the color of the pine trees was degpening from green to black. Y et there was
gtill enough light that Marty spotted a stick on the ground by the porch. He picked it up, tossing it asfar
he could down the drive. Chib raised her head but didn't move. Neither did the Gonzo, but Marty knew
that was because of the programming.

"Fetch, Gonzo,” hesad.
Therobot burst into arun, kicking up gravel initswake. Its graceful stride was abeautiful thing to watch.
"Fadt,” Hagerman marveled.

"You got that right,” Marty said. “All the models can run about three times faster than their biologica
counterparts. Not only that, but imagine having a dog that doesn't need to eat, deep, or produce waste.
You plugitinnightly asarule, but it's got atwo-week charge. Y ou want to pull an al-nighter, your
Gonzoisright therewith you."

The Gonzo returned, placing the stick at Marty'sfeet. He picked it up and tossed it again. The robot
took off after it. Chib got up and sauntered down the porch, settling in thetall grass at the edge of the
gravel. She never once glanced at the stick.

"Notice how | didn't have to issue the command again,” Marty said. “ The robots have an intuitive
understanding of what is expected of them. But only the good things. This dog won't bite children or tear



up your drapes. It won't runin front of acar chasing asquirrel. Plusthey adapt easly. Youwant it to
pick up your newspaper, you only need to show it once."

The robot came back, depositing the stick. Thistime Marty ignored it.
"Seep, Gonzo,” Marty sad.

The dog sank to its belly and closed its eyes.

“Itll stay likethet dl day if | letit,” Marty said.

"Heck,” Hagerman said, “ Chib will do that right now."

Marty ignored the comment. “ They're programmed initialy with over two hundred tricks. Mot of these
commands are intuitive—ait, roll over, shake—but there's a guidebook included, too. Heres the kicker.
With the 450, the programmers have made a breakthrough. The robots are now able to adapt to your
needsin waysthey never could before. In time, this dog will fit you just aswell asyour ... er,
personality.” He was going to say clothes, then redized how stupid that would sound since Hagerman
wasn't wearing any.

The old man scratched the hair on his chest. The sky above the trees was going purple.
"They like being petted and dl that?”” Hagerman asked.

"Sure,” Marty said. “ They respond to affection.”

"Respond ... But do they like it?"

"I'm not sure | seethe difference.”

Hagerman shrugged. “How much they cost?"

Marty told him. Hagerman whistled.

"I know it seemslikealot,” Marty said, “but it'sreally about the cost of atwo-week vacation. Plus
Gonzo Incorporated backs every product with ahundred percent guarantee. If you don't find thisto be
the most perfect dog you've ever had, just send him in within ninety days, and they'll give you your money
back."

Hagerman made a noncommittal sound. He looked at Marty amoment, then gazed at his vegetable
garden.

"Maybe you'd like to come up and get a pumpkin thisyear,” Hagerman said.

Marty tried to keep the impatience out of hisvoice. “That might benice,” he said.

"No charge, of course.”

"That'svery generous.”

Hagerman looked down at the Gonzo. “Wdll, | guess you convinced me. I'll be right back.”

Hagerman headed into the house. Hisfeet | eft footprintsin the dust on the porch. Chib yawned but didn't
get up.

Marty fdt like crying out with joy. It wastrue that Father Hagerman was probably doing it out of pity,



but Marty didn't care.
"Youwontregretitat dl,” hecdled after him.

The old man returned afew seconds later. Marty's smile vanished. Hagerman was carrying ablack,
double-barreled shotgun.

The old man stopped on the porch, the gun held loosely at hisside. It was arusted-out thing, something
that must have been passed down to Hagerman through the generations.

"Sir...” Marty said, hisvoice cracking. He couldn't get himself to say anything else. Hislungsrefused to
takeinair.

When Hagerman came down the steps, Marty redlized that he had underestimated the insanity of the old
man. If only the Gonzo's self-defense protocols weren't turned off until a sale was made...

Just when Marty was about to run, Hagerman suddenly swung toward his scrawny dog lying in the grass.
He pointed the shotgun at the dog's heed, the fading sunlight glinting off the black metal.

"Got to bedone,” he said, cocking the hammer.
"Sirl” Marty cried.
Raising an eyebrow, Hagerman looked at him. “I told you | only need onedog,” he said.

Marty swalowed. Thelump in histhroat felt as big as one of Hagerman's pumpkins. The mouth of the
barrd was only inchesfrom Chib's head.

"But dr,” he said, realizing he had to treed lightly here, “you can't just ... kill her."
"Why not?Y our dog is better in every sngleway."

He pressed the gun down on Chib's heed, flattening the coarse fur. One of Chib's eyelids opened a
crack, then shut.

"Please,” Marty said. “You can't do this... | mean, don't you care about her?

Hagerman turned to Marty, and for thefirst time, Marty redlized it was dl an act. There was agleam of
amusement in Hagerman's eyes. He lowered therifle.

" So theré's another reason to have adog then?” he said, cracking a gold-toothed smile.

It was astrange mix of emotionsthat Marty felt—rdlief that there would be no gunshot, and
disappointment that he was not going to make asde.

"You see, son,” Hagerman said, “it's hard to love adog unless theré's a chance it don't love you back.”
He opened up the barrel and turned it to face Marty. “Empty. Just in case you were wondering.”

Marty nodded. His heart was il racing, but he attempted asmile. “1 appreciate your letting metalk to
you,” he said, and turned back to the van. The drive home suddenly seemed much longer. It would be dll
right, hetold himself. He would just have to work two jobsdl year.

"Where you going, son?’ Hagerman asked.

"Home,” Marty sighed, opening the door. He was about to cal the Gonzo, which was fill Stting quietly.



"Well, aren't you going to sdl methedog first?"

Marty looked at Hagerman. The old man didn't appear to bejoking.

nGr?'

"You heard me."

"But ... what about ... | thought you only needed one?"

Hagerman nodded. “ That's right. I've got Chib. But | still need someone to watch my garden.”

Therewas no doubt in Marty's mind that Father Hagerman wasinsane. It didn't matter. He wasn't going
to argue.

Hagerman went into the house to get his money, returning with awad of cash. Hardly anyone used red
money these days, but it didn't surprise Marty that Hagerman did. The old man filled out the necessary
paperwork. Then, after issuing the proper voice commands to program the dog to respond to Hagerman,
the transaction was done.

"I'm redly grateful,” Marty sad.

"Don't thank me,” Hagerman said. “ Y ou just get on back herein October and get yourself apumpkin, al
right?’

They shook hands. Hagerman turned to the house, the Gonzo following on his heds. Marty climbed into
hisvan. Heredized he had forgotten to give Hagerman his user manud.

He rolled down the window. “Oh, Father!” he cdled, holding up the manua with the other hand. “Thisis
yours."

"Keepit,” Hagerman said.

It wasn't until Marty returned on acool Saturday in October that he redized what Father Hagerman
meant. Coming up the drive, he saw that nestled among thetdl cornstaks and the plump, shiny pumpkins
was the Gonzo. Marty amogt didn't recognizeit. It was standing on its hind legs, braced againgt a
wooden pogt. It was dressed in ared plaid shirt, rolled up blue overdls, and astraw hat. Marty knew,
from how gtill it was, that the battery had long since died.

Therewasn't acrow in sght.
Copyright ©2007 Scott William Carter
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ON THE BUBBLE BY RAINARVAJRA

[llustration by Nicholas Jainschigg
* % % %
Every mode of communication hasits own strengths and weaknesses—and emer gency
I eser ves.

August 16, 2028

Eve Horton, my youngest granddaughter, reled in the string tied to her wrist to pull my face down to her
eyelevel. She peered at me, then held my imaged mouth near her left ear. Evidently, my smile wasnt
enough and she wanted to hear meclaim | was having fun. A helium-filled baloon, even one sorayed
with x-change paint, makes a poor loudspeaker, so | gave her the white liein as much of abellow asmy
dying lungs and senile voca cords could manage. Sdtisfied, she let me, or rather my point of view, float
back up above crowd level.

Despite the clear afternoon sun, lightbulbs were glowing; thousands beaded tightly on high lines
connecting each fairground structure to its neighbors. To most peoplein the cotton-candy sticky,
Tilt-aWhirl dizzy horde, this might've seemed wasteful—assuming they noticed. And cared. But my
engineer's eye was il sharp enough to spot omni-voltaic foam sheathing rooftops and tents. Ergo, this
redundant illumination wouldn't add a penny to anyone's dectric bill and probably hel ped prevent
overcharging whatever batteries |urked in the park's power shed. Still, according to Horton's Third Law,
or maybe the Fourth, since I've never finalized my list, every thrifty act has some hidden cost. Inthiscase,
checking bulbs and replacing dead ones couldn't come chegp. And unlike me, not one of the countless
lights was burned out.

A boy, not yet ateenager but surely agood five years older than my Evie, passed us towing aballoon
displaying afellow sufferer'sface: grandmotherly, age spotted, and friendly. Her eyeswereaspain lined
asmine, but shewinked at mejust before two bulky men with “Manny's Maintenance’ emblems on their
gray coveralls stepped between us. | think shewinked; could've been atransmission glitch. With so
many people around, some other Xx-change tourist might be operating on amicrowave frequency close
enough to cause interference....

| shifted attention to the tranducent clock in my periphera display. Twenty milesfrom the fairground, in
the hospice wing of Saint TeresaHospita, in the room | shared with the aways astonishing Juan Diego
Lopez, | pressed the “attention” button on my x-change remote to make the balloon flash rainbow colors.
Eve was too busy tugging both me and her mom toward afood stand emblazoned with those gppetizing
words“Fried Dough” to look up, but her mother, my daughter-in-law Amanda, was more dert.

"What isit, Fred?’ she asked before remembering she wouldn't be able to hear the answer. “Wait a
second, sweetheart,” shetold Eve, “ Grandpastrying to tell us something.”

Frowning, Evie pulled me down again and turned the balloon so both of them could admire my wrinkles.

"Kids,” | shouted, triggering ajuicy cough. | gulped some water and continued. “ Those custodians who
passed amoment ago reminded me. Got an appointment coming up with atechnician here at the hospice.
Be offline for maybe twenty minutes.” Cough, sip. “I'll flash helowhen | return.”

Evie'sfrown degpened. “But Grandpal Y ou promised!”

"I couldn’t promise to be with you every single second today, honey. Honest, I'll be back before you
know it."



"Well, | suppose.”
"Listen to your mother, okay? And Amanda, please be careful.”

"You know | will, Fred.” Poorly disguised annoyance edged her voice. “Besides, my job here today isn't
to catch ‘em, just spot ‘em.”

"Right. Sorry.” | turned off the feed, pushed the featherweight x-change “ glasses” onto my forehead, and
shoved the video lens staring at me to one side. | kept my expression neutral, but with Lopez nearby |
might aswel have been wearing a placard.

"You aretroubled, amigo?" My roommate was standing, practicing one of his Qigong exercises.
Perhaps caming himsdlf before his scheduled afternoon surgery, athough he never seemed concerned
about being diced open.

"Troubled, yeah. Silly of me, I'm sure. It'sjust that Amanda's using my granddaughter again as—as what
weused to cal a*beard’ back inthe day.” Cometo think of it, “back in the day” had long since gone
belly-up.

Lopez smiled, spiraling one hand above his head, palm upward, while the other twirled a hiswai<. I'd
never met anyone before who'd converse while doing Tai Chi, Qigong, Y oga, or thelike, but Lopez was
oneof akind. Still, hedidn't respond until completing adow inhadation. “I understand you. But you've
told to me Amandais on duty most weekends, so how e se could she enjoy these hours with her

daughter?’

"I know, | know. Just can't abide the idea of mixing police work with daycare. Not with my
granddaughter.” County ordinances require an official police presence wherever enough people are
gathered, but Amandals team was mainly on the prowl for drug trafficking. The park's hired security
guards could handle most pickpockets, flashers, molesters, and idiots with overly short fuses.

"Honestly, Juan, I've never been quite sure about Amanda. Don't say it! Knowing you, you're probably
about to tell me | should be grateful for the chance to get to know her better. Oh hell, | am grateful. And
I'm for sure grateful to bewith Evie"

"Thisisgood. Gratitude is my favorite of emotions.”

"Redly?’ Hewastrying to distract me and | appreciated it. “Would've thought you'd favor ... love or
compassion considering the way you go on about those two."

He began the leisurdly arm swings of the form he called “ Dragon delaNatacion.” “Love and
compassion, Fred, are wonderful and holy fedings, but may not of themsalves drive e cachorrodeledn
fromhiscastle”

"Thelion cub?’ Before rooming with Lopez, my Spanish had nearly rusted away.

Hissmilewidened. “My affectionate way of saying ‘ego.” What emotion other than gratitude makesthe
heart glow, yet pushesthe self aside without pain?"

Smoocthly, asif hed completed hislong Swimming Dragon routine rather than just begun it, he dipped
into hisbed and pulled the thin covers up.

"What'swrong?’ | asked, surprised.

"I did not believe she was due for sometime.” He chuckled. “My hope wasto be in surgery by then.”



"Jesus!” | muttered, turning to Stare into my bedside water glass, half expecting the surfaceto display
JurassicPark-style compression ripples. But Mary Reed, our thrice-a-week in-room physica therapist
only had the persondity of a T-Rex, not quite the mass. Still, her tread was heavy enough to fedl through
my mattress now that Lopez had alerted me. A moment later, the woman herself opened the door and
tromped in, three hours ahead of schedule.

"Afternoon, boys! Bill Meyer over a Cedars, bless his sweet soul, passed away last night so'sI'm free
thismorning and | thought we'd get to you boys, hey, temprano. That means‘early.” Don't it, Juan?'

"Mogt certainly,” Lopez said in his smoothest carame voice.

Mary wasn't one ounce overweight, but was aneutron star of awoman: small and improbably dense with
linebacker muscles compressed onto afive-foot-five frame. Her race was anyone's guess; her mop of
hair was dyed white-blond with a scarlet stresk in front; her hands were short but thick as mittens. She
clearly viewed me as a particularly willful toddler but Lopez asasaint on his desthbed. In fact, cancer
notwithstanding, he only acted infirm when shewas around, his graceful way of avoiding certain exercises
he considered “bad for the chi.” Considering he'd already lived three years past his doctors most
optimigtic prognoses, he seemed to be on to something.

"Everyoneready?’ Mary asked rhetorically.

"Perhaps some other time,” | offered. Given ashred of hope she'd go easy on me, | would've confessed
how far 1'd cut down on my pain meds this morning to keep a clear head for my granddaughter's sake.
But | knew Mary better than that.

Ignoring my comment, she deposited her case of torture implements on my mattress and threw it open
with her usua violence. *Y ou been out of that bed at all today, Freddy Horton?"

"Sure.” Twice, and only because | can't bear to use a bedpan, and each twenty-yard trip to the john took
fifteen minutes. Each way. When I'm low on meds, it hurtsjust to stand.

She eyed me dubioudly. “Let's change up the order today. After our warm-ups, hey, well move on to
stretching, then the ankle weights, wrist weights, and you better believe well end with more stretches.
Okay?’ She plucked the x-change glasses off my head, tossing them onto my bedside table, snatched my
blankets away, and ordered me to start wiggling limbs. Of course, she respectfully asked Lopez's
permission before removing his covers.

Not being fond of either agony or embarrassment, | didn't enjoy flailing my asamsand legs. But it wasfun
and dignified compared to what was coming up. Mary was abig fan of “resstance stretching,” a
somewhat counterintuitive technique devel oped by one Bob Cooley, God knows how many decades
ago. Theideawasto stretch muscles that were smultaneoudy contracting and fighting the stretch. The
technique supposedly reduced the pain of stretching and reduced the chance of injuries, and | fredy
admit it didn't hurt nearly as much asthe Y oga stretchesinflicted on me by my previousthergpist. But it
was absurdly hard work and uncomfortable even on days | was pumped to the gillswith analgesics.

Naturdly, Davis Preston, the hospice's handyman, arrived to ingtdl the new TV screen while | was
performing the most humiliating stretch of the lot: akind of leg press against a padded board, which Mary
pushed toward me with no apparent effort.

"If'n you don't shove harder than that, Freddy Horton, you'll be bound to suffer decdficication.” I'm sure
she ddliberately mispronounced the word, just to add aggravation to insult.

Dave, pretending not to hear my grunts, or seetheway my leg trembled, or notice my involuntary bursts



of high-decibd flatulence, pedled the old forty-five-inch screen off the wall with athin-bladed scraper.
Flakes of paint behind the screen came off aswell, but not enough to create a problematic texture. He
measured and taped off the perimeter of amuch larger rectangle, gave the areaalight sanding, and
sprayed on anew screen in severd light coats, perfuming the room with the plastic sweetness of some
water based solvent—improving the usua reek. He squirted a blobette of gel a one edge, stuck oneend
of apower cord into it, and the cord's far end into a ceiling socket.

"This baby should be much easier to see, Fred,” he said between my latest gasps. * Seventy-five inched!
And not only bigger, it'san updated model. Just let it set for agood half hour before you turn it on and
everything should be fine. I'll come back to pull off the tape around suppertime. Y ou remember how to
do the adjustments? This onell be way too bright just out of the can.”

"|l—damn it, Mary, stop that for just one damn moment!—of course | remember. Thanks, Dave.”
"No problem.”
When and why did people replace “you're welcome” with “no problem"?

"How you doin” with those ankle weights, Juan?’ Mary asked, placing the padded board on my upper
thighs and gesturing for meto lift my legs.

"They get heavier every week, Maria."

"Well, maybeit'stime| get you some lighter ones. Hey, cmon Freddy, lift. Y ou want total
decdficication?"

* * * %

After the blessed moment of Mary's departure, | gave my new and improved TV screen anice glower
before retrieving the x-change specs. So often in our gloriousworld of competing bus nesses and mutua
lawsuits, everyone wins. Except for the public. The x-change system, once invented, should've put
ordinary TV screens on the endangered technologies list. The glasses, streaming visua datadirectly into
human optic nerves, provide better clarity and control than even scientific-grade Light Emitting Plastic
because they surpass limitationsinherent in even the best human eye. But the entertainment networks
were dready in bed with TV and microprocessor manufacturers and wouldn't grant X-change
Incorporated the relevant licenses....

| propped mysdlf up on my pillows and pulled the video lens and microphone toward my face. “ Headed
back to the granddaughter, Juan.”

From the corner of my eye, | saw him get out of bed and resume his exercises. “Have fun, amigo."

"Thanks"

* * * %

| winced asthe system came online, leaving me floating above and to the right of Eve's head, facing
directly into the sun. The automatic filters reacted fagt, but left mein adetail-obscuring sepiamurk. So |
had to override thefilters. Eyestearing, lids at quarter mast, | pressed the attention button and thistime
not even Amanda noticed. The sun had to be washing out the baloon's flashes. | fumbled around for the
cameracontrol and rotated the brightness dia to full.

That did it. Both my loved ones gawked up a me and joined mein squinting.
"Grandpal” Evie shouted.



Amanda blinked and shook her head. “Y ou might want to turn that down a shade, Fred. Y ou're blazing
like an archangd on amission. Y oull scare someone.”

| adjusted the setting without bothering to reply; floating as high as| was, she couldn't have heard me
over the crowd noise.

"Much better. Y ou missed fried dough and the petting zoo.” She grabbed my string and pulled me within
easy hailing range. “ And some c-u-t-e things somebody said.” Amanda glanced at her daughter, who
was paying too much attention. “ Tell you later.” Her words sounded cheerful enough, but | thought her
tone was a bit distracted.

"I would've loved to see her at the petting zoo,” | yelled. She pulled me even closer. “But it turned out
lucky | had that appointment.” All that anti-decalficication had left my muscles shaky, but my voice, if
nothing else, was stronger. “My PT showed up hours ahead of time. So the good newsisthat al my
afternoon businessis out of the way. Where are we going? Out of the sun, | hope?'

"' Glasshlowing demonstration dead ahead. We're going to watch someone making paperweights or
vases, but I've been ingtructed to ask if aunicorn might bein the offing."

"Oh?Wél, speaking asabaloon, let's not get too intimate with any open furnace.”

"Don't worry, wewon't let you pop, Pop. But if you do, | brought along whatever's|eft in the can. We
can dwaysbuy anew baloon."

| shook my head. “It's not that easy, Amanda, with usthisfar away. The system hasto set up
phase-lock-loops that—Amanda, are you listening?'

"Sure, Fred. Phase-lock-loops. Y ou're forgetting something. The equipment you've got at Saint Teresas
and the paint I'm carrying aren't the kind you can buy a Sears. Thisis policeissue, military-grade
equipment, with all sorts of bells and whistles. Believe me, if we have to spray some more on, it'll hook
upjud fine”

She hadn't fooled me; | could tell her attention was elsewhere. | was accustomed to her eyes constantly
roaming while she was on duty, and they were roaming now, but kept returning to a spot somewhere
behind me. Since sheldd only sprayed one side of the balloon with the paint, | couldn't did around to see
what she kept peering at. Then alucky gust of wind turned me just far enough. And | till couldn't pick
out anything unusud....

"Something wrong?’ | asked.

"No. | don't think s0."

"Tak tome, Amanda.”

"Redly, it'snothing.” Sheturned me around to face her. “I just keep noticing the fairground crew.”
"Manny's Maintenance? What about them?”

She shrugged. “Never seen so many around. And | don't recognize most of them. But they haveto be
legit, because the ones | do recognize have no problems with the others.”

"l suppose. Sill ... they don't work directly for the city, do they, but for a private company. Whichever
put in the low bid. Just like the security guards.”



"C'mon, Fred! Y ou're not suggesting the entire company could be up to something shady? Fegling a bit
paranoid, are we? That's an occupationa hazard of mine, and | try to keep it under control. Anyway,
right from here you can see areason why there might be some extra maintenance personnel around. Let
me turn you again. See all that activity near the power shed? They're probably fixing or upgrading
something.”

"Amanda, | think you and Evie should go home. Now."

She frowned and glanced down at her daughter who seemed to be ignoring the adult conversation.
((WI,V?I

"Those men leaving the shed aren't carrying any tools.”

"S0? They probably left them indde and plan to come back and finish whatever job they're doing. You're
overrescting. I'm sorry | brought up the whole thing.”

| tried to keep my voice calm and my expletives deleted. * Y ou're agood cop, Amanda, and I'll bet
you've grown some good ingtincts. Here's a secret: 1've got some decent ingtincts mysdlf from parts of my
lifel've never told you about."

Her expression turned thoughtful. “ Donny mentioned afew things. Thearmy paid your way through
college, didn't it?"

"My sontaks. A lot. Did he mention they had me on abomb squad in the Mideast? And right now, on
the back of my neck, | fee something | haven't felt snceareal closecdl in Syria: acold spot smdler
than afingernal. Get out of here. Cal insick if you haveto.”

"| can't dothat. Look, if it makesyou fed better, well stroll past the shed and well seeif my, um,
cop-sensetingles.”

"Don't do that! If you won't leave, for God's sake, at least send one of the uniformsto ask questions. Or
ordinary park security.”

She shook her head and her long dark curls, so like her daughter's, followed her head movement like an
afterthought. “ And let the doers know they've attracted officid interest? | mean, just on the very
farfetched chance something illegd is happening?”

| knew it wastimeto shut up and | did. But | had plenty of time to worry because we weren't going
anywhere at record speed. Evie was fascinated by everything from the art-glass demo, to a hideous
squeakfest surrounding a perpetrator of balloon animals outside the glassblowing tent, to an unfortunate
individua boiling to deeth in aBig Bird costume, et very much cetera.

So we were ftill twenty or thirty yards from the power shed when | felt atug on my arm.

"I deeply regret bothering you, amigo,” Lopez said from either two feet or twenty miles away,
depending on viewpoint. “But my surgery awaits, and the nurse will be here pronto. No, you needn't
leave your loved ones.”

| disabled the x-change system and pulled off the glasses anyway to see my friend.

He was beaming at me. “ Since anesthesiagenerd,” he continued, “ has risks we both know well, | wished
to say good-bye and give you my blessings and love beforehand.”

"Juan, you're going to be fine. Y ou have to be, for both our sakes. Honestly, you're the only thing that's



made this place bearable thislast year."

"My lifeisnot entirely in my hands, Fred, but | will surviveif offered achoice. Y ou have been agrest joy
tomeaswell. So | have one more foolish maxim to offer you if you will permit. Y ou needn't make aface
S0 sour! Y our Horton's Laws were the inspiration for my maxims."

"Ha Thedifferenceisthat my rulesare practicd.”

"The differenceismy maxims aretrue.” He smiled to take the sting out of it, but | was a bit tung anyway.
"Nameonethat'sfase.

"Your first Law, por g emplo. Conservation of Misery you cal it, no?"

"Right. Misery never actualy vanishes,; if one part of your lifeimproves, some other part—"

"I understand your concept, amigo, but it does not fit my experience.”

"All right. Every rule hasits exceptions and | admit you're exceptiond. So what new truth were you going
tolay on me?"

"Oneto explain why you will do beautifully even without me. Perhaps you remember that | once earned
my pay asa carpintero?" Despite minima forma education, held uplifted his career from subsistence
fishing to rough framing to being one of LA's most popular private contractors. “So it isnaturdl for meto
see the human spirit asabuilding, a special house that becomes mas—more strong through the years,
even as the body weakens."

"Niceimage, Juan, but what's your point?’

"A wise person comes to know which walls are load bearing and which can be torn away without harm.
At our age, amigo, we need very few wdls."

After Lopez had been wheded awvay by Nurse Bob, heading toward the surgical end of the hospital,
which most of usinmates call the “wrecking yard,” it dawned on me | hadn't warned Evie or Amanda
about my latest departure. So | hurriedly pushed the glasses back in place and returned to my family.
Apparently no one had missed me, which might've been atrifle ego-denting, except we were back in the
sunlight, which made my face or its absence easy to overlook. Besides, | was too concerned about
Lopez to brood about anything petty. Thiswasthe third time held gone under the knifein thelast five
months, both for adhesions and to drain some fluid build-up, but he'd never supplied such aformal
farewd. I'd learned to respect the man'sintuition, maybe alittle too much, and had the miserable feding
I'd never seehim again.

So between heartsickness and checking on my granddaughter, it took me afew momentsto realize we
were only afew yards from the chainlink fence surrounding the big shed.

"Whét do you suppose isgoing on in there, sweetheart?” Amanda prompted Evie. “Y ou could ask those
two guysif you want to."

“I will, Mommy."

Two heavyset menin gray coverallswere smoking cigarettesin front of the fence's closed gate, its
massive padlock open and dangling from the highest link. Aswe moved past the firss DANGER: HIGH
VOLTAGE dgn, | could see how hard these boys were puffing, perhaps trying to suck tar past the
anti-cancer filters. They eyed uswarily, and | could amost smell the nervous swest.



My daughter-in-law was no fool. “Well ask them later, sweetheart,” she said, taking a sharp left turn and
dragging aong her little girl who wastoo surprised to protest. “Firdt, let's go back to the petting zoo! |
think you missed one of the lambs.”

X-change paint uses any surface it's sprayed on as both aloudspeaker and a piezoel ectric audio pickup.
It makes amuch better pickup than a speaker, but the stereo imaging islimited. So | was only surethe
husky, polite mae voice was coming from behind us because | couldn't see who was talking.

"Officer Horton, | have ahidden gun with a quite remarkable sllencer pointed at your child's head. Don't
turn around.” The phrasing dmost sounded British but without the accent. Indtinctively, at the first few
words, I'd punched the display button on my remote, erasing my face from the balloon but maintaining
my sensory contact with the fairground. One of the maintenance men pulled the gate open.

"Walk through,” said the un-Brit, “then fast through the shack's door if you want her to live."

Someone opened the door ahead of us, just barely wide enough to accommodate my balloon, and | got
the briefest glimpse of a curtain ahead made of layers of hanging black plastic stripsand thetrailing arm
of aperson just disappearing through it. Then the door dammed behind us, and | couldn't see athing.
“Now push through the screen and I'll tell you when to stop walking,” the voice commanded with an
unpleasant gentleness.

A moment later, “ That'sfar enough.”

The shed'sinterior was cave-dark and for one long moment of pure stupidity, | waited for my eyesto
adjudt. | heard severa voicestaking a once, rustling noises, and the unmistakable sizzle of ripping duct
tape—also acontinual ambient sound, part hum and part buzz. Findly | got smart enough to push the
auto-contrast control on my remote, triggering the photomultiplier function. Suddenly, the plywood sheets
blocking off the shed's two windows were 0ozing light like thin porcelain, and | could see. Three men
wesaring compact night-vision goggles were with us, not counting whoever had forced usin here.

A huge goon with obscendly long arms was holding the silver brooch Amanda had been wearing al day.
Another goon had stolen her purse and had pulled her .38 from its concealed compartment. He casually
placed weapon and purse on anearby shelf asthe third forced Amandas wrists behind her back and
wrapped them in layers of tape. Her ankleswere aready bound. Evie's eyes were huge, and she
remained unnaturally silent, even when the tape man bound her wrigtsin front of her.

When they'd finished making my family helpless, thetrio of cregps strolled over to afolding table near
onewall, sat down infolding chairs, clapped on headset phones, hoisted small control boxes of some
sort, and started up low-voiced conversations, presumably not with each other. | boosted my audio feed
momentarily, but the only thing | learned was that the three weren't telemarketing. Their talk was
incomprehensible, filled with grid thisand grid that, and familiar street namesin downtown L.A. and
Bevely Hills

From ingde, the shed was roomier than I'd expected, despite holding so much equipment. The fairground
evidently had dua power systems. A low voltage setup involved chargers, voltage-regulators, and an
extended bank of deep-cycle batteries hung in two tiers—probably for the miles of strung lights outside.
Hundreds of thin color-coded insulated cables running in neat lines were stapled to the wall, and dozens
of smal metal boxes were spliced into this highway of wires. The boxes seemed as appropriate to the
system as |eeches on ahuman leg, and the many bright splashes of solder hinted they'd been added
recently and in haste. On the high-voltage end, amassive bus fed two major-league Toshibatransformers
isolated behind stedd meshwork, output cables vanishing beneath the concrete floor but surely leading to
the amusement park areawith its Ferriswheel and rides. For backup, a heavy-duty gas-powered



generator squatted near the rear wall, escorted by agang of truck batteries. Lawsuit avoidance, |
guessed. Wouldn't do to have aride freeze up should city power brown out or fail completely.

Here and there, little pieces of black dectrical tape were stuck to surfaces. Covering the ready lights?
The goons wanted the place dark, and the possible implications chilled me to the core. Had they been
planning al aong to kidnap Amanda and were making sure she couldn't seetheir faces? But if so,
wouldn't masks or disguises have been far easer and cheagper?

A laptop resting on the shelf with Amanda's possessions had awidescreen displaying alarge green
outline, rectangular except for its pointed top, and a host of scattered red dots with afew blue ones; the
display must've been dimmed to the limit, it was abit bleary even to my augmented vision, and the dots
flickered as though about to gutter out. A box with alarge holein one side sat between laptop and purse,
probably how our host had kept his weapon inconspicuous. A chegp condenser microphone was haf
hidden behind the laptop.

All this attention to detail wasn't just an old engineer's habit. It was my only way to keep panic at am's
length. Even so, my heart was racing fit to burst, and my hands were colder than ice.

"Mommy, I'm scared.”

Eveslittle chin was trembling, and the sght broke though al my defenses. Without removing my glasses,
| fumbled around until 1'd grabbed my bedside phone. My fingers were twitching to press 911, but
something between fear and intuition made me hesitate.

"Mommy'shere.” From reserves| couldn't imagine, Amanda managed to keep her voice soft and
soothing. “Don't worry, Evie, everything will bedl right.”

"If you behave yoursdf, Officer, everything will beall right,” said the husky voice. “But | must warn you.
We lack timeto search you properly, dthough my ... employee Immy aways enjoys such opportunities.”
From the table, Gorilla Armsturned and grinned beneath his goggles, and | was glad Amanda couldn't
seeit. “Hence, you may have a concealed means of communication aside from that too-obvious broach,
onethat might not require the use of hands. If so, | would strongly suggest you not useit. Be advised: we
are dl wearing sate-of-the-art nocturna vision devices, which use x-change-type nerveinduction to
provideided clarity. Evenif wefall to catch you in the act, we are monitoring these grounds intensaly and
have, ah, an associate or two at your police department. | see you shaking your head, but | assure you
it'strue. How would | have known your name and occupation otherwise? Y ou will comein handy to aid
in negotiations when we reach that point, but are hardly indispensable. The moment | receive word any
authorities have prematurely become aware of your situation, you and your daughter will die.”

"Who are you? What do you want?'

"You may cal me Mr. Blunt. Please St down and make yourselves as comfortable as possble. We shall
be here for some hours yet. I've afew thingsto do at the moment, but | promise well have alittle chat
soon.” Hemoved forward and | could findly see him. Tal and very thin with anarrow but protuberant
nose. On him, the coverals somehow appeared amost eegant. His eyes were hidden behind another

pair of goggles.

Heturned away, then turned back asif struck by an afterthought. “I should aso mention how well this
building is soundproofed to kill noise should the generator kick in. Still, I would appreciate Slence on
both of your partsand | suggest you take every least whim of mine most serioudy.” Hewhirled and
stepped up to the lgptop; amoment later | heard the faint swishing of someone using atouchpad.

"l can't see, Mommy!"



"I know, sweetheart. Sit down with mommy and cuddle up close. It's very important for both of usto be
very, very quiet.”

Asthey lowered themsdves, Amanda swung around so that her back was touching her daughter'sside. |
didn't understand what she was up to until her hands, bound at the wrist but till able to grab, worked
their way down Evie'sarm far enough to snag the string. She turned to face forward and pulled my
balloon close to her head in one smooth movement.

| was asking mysdlf akey question: did Blunt know about me? Wasit coincidence he'd used the word
“x-change'? Was his threat aimed only at Amandaor was he dso making sure | didn't dare act? Hed
obvioudy been following us, but x-change faces are hard to see at any distance, particularly in bright light.
And I'd had the system disabled while my loved ones were walking to the shed. And I'd flipped the
picture off the ingtant Blunt started his abduction routine. The gate goons hadn't even glanced at the
balloon. The purse-snatcher hadn't, thank God, seemed to notice the small spraycan. Maybe they didn't
know.

But in either case, | might be able to do something. The question was what. Contact the FBI? No,
couldn't be sure they wouldn't cdll the cops.

| noticed amurmuring just at the edge of audibility and boosted my audio. Amandawas repesting, “ Fred,
can you hear me?” | could, but it wasn't easy. Her words were durred because she was barely moving
her lips and the amplification was boosting every other sound in the room.

Speaking so quietly | was confident the ambient hum-buzz and the trio of phone conversations would
keep anyone farther than afoot away from eavesdropping, | said, “Okay. | hear you.” She didn't react
0| sadit again just atad louder. That did the trick.

"Fred, thank God. Can you see anything?'

"Everything, dear. I've got the—"

"Anyone watching meright now?"

"No. Blunt'sfiddling with a computer and the others are on phones.”

"How many others?'

"Three. The one called Jmmy hasto bethe missing link and there's ... Thing One and Thing Two."
"Wherésmy purse?’

"On ashdf about ten feet in front of us, and your gun'sright next to it. Thing One seemed to know
exactly whereit was."

"Oh sh—" she cut hersdlf off, probably remembering Evie. “ Anything behind me | can useto free my
ams?'

"I don't—actually, yes! If you can scooch over about two feet to your left and back up just abit.”
"Nothing I'll bump into on the way?"
"No. You'reclear."

Amandaleaned over and whispered into Eviesear. A moment later, the two of them dowly wriggled to
the sde, siopping often so the balloon would float back to where | could supply new ingtructions. Within



two minutes, they'd reached the right spot.
"What now?’ Amandaasked.

"Immediately behind you, abattery is hanging from ameta strap that's edge-on to you and about the right
height. | doubt it's very sharp, but the strap's thin so the edge should eventudly cut the tape if you can
forceit between your hands and wiggle your arms up and down."”

"I'll try. First let's seeif | can work this string under my buitt; | don't want usto lose contact.” Her hushed
voice remained steady.

"Amanda, I've got to say. | knew my son had donewell, but | hadn't dreamed he'd done this wdl. I'm
proud of you. And Evietoo. You've got red courage.”

"I wish. But your being with us makes dl the difference.” She rocked forward and managed to pin the
string under her rear end on thefirst try. Then she extended her arms backward until they touched the
drap, alittle lower than I'd hoped but high enough to get decent friction if she was flexible enough.
Before she could try my idea, Blunt left hislaptop and headed our way.

"Amanda” | cried. “Freeze!” Nothing wrong with her reaction time. “Blunt's coming back."

He stopped afew feet away and squatted down. “Now, Officer, | will explain your rolein today's
operation.” Hisvoice was painfully loud in my earsuntil | turned down the audio.

"What are you, Blunt? Somekind of terrorist?"

He chuckled. “Hardly. | consgder mysdlf a... creative entrepreneur. One very near retirement thanksto
the proceeds you will hep usearn.”

"Why do you keep it so dark in here?” my granddaughter blurted. “I don't likeit."
Blunt frowned. “ Y ou're the youngest daughter, aren't you? Eve, as| recal.”

"I'd like to know about the darkness, too,” Amanda said quickly when Evie didn't respond. “Why go
through so much trouble?!

"| doubt the girl is old enough to understand such things, but in the spirit of cooperation, I'll tell you both.
The answer is efficiency. Efficiency ismy persona god. More thought, effort, and time has goneinto this
than you might believe and I've polished my plan to thefinest grit.”

"So you're the one running the show.”

"l see no harm in admitting it. Returning to the girl's question: since weve needed to work between
county inspections, we've had to do considerable work in this shack over the last few nights and couldn't
risk any light showing should anyone ... unauthorized pass by."

"Even with your blackout screen?”

"Weonly put that up this morning and largely for your benefit. Wouldn't do to have had someone nosy
and clever glimpse something so odd when we've needed to open the door. Y ou must admit, the
darkness kegps you conveniently harmless and ignorant, doesn't it?"

"Y ou weren't worried about the night security guards hearing you?”

"Ah. Youreabit clever yoursdlf, aren't you? | must bear that in mind. Of course, you'reright. | own both



Manny's Maintenance and the Confidence Security Agency. No harm in your knowing that since both
organizationswill evaporate shortly. | think that will be enough questions on your end.”

"Can | make one comment?"

He stood up for amoment, rubbed his knees, and returned to his squatting position. “Just one and only
dueto my singlevice curiogty.”

"If you're expecting to retire on what you'll get by holding us hostage, I'm afraid you're going to be
disappointed. The LAPD hasapolicy—"

"No, no. Now I'm disgppointed in you. | intend to hold every single soul in this park hostage, and well
see how well your policy holdsup. Almost dl isin place, but we're waiting for the peak hour, when the
grounds are sureto be busiest.”

"How can you expect to hold that many people a gunpoint?'
"Gunpoint? Well berelying very little on guns”

In an unpleasant flash, | understood the outline on the laptop screen. It represented the fairground's
perimeter. The dots had to be bombs. And something else began nagging at me, which | couldn't pin
down.

"'Sometime within the next severa hours,” Blunt continued, “1 will push a button on my phone and then
hold the phone to your ear. Y ou will find yoursdlf talking to an operator at your police department. At
that time, you will say nothing on your own but will Smply repeat whatever | tdll you to say. Word for
word. The smallest deviation, particularly when it comes to the numbers of certain overseas accounts, will
result in—let's say consderable grief for you. Do you understand me?”

"Yan

"Good. Do not spesk again until | tell you to."

* * * %

I've never experienced time passing so dowly. Amandaworked on cutting her wrists free, and | worked
like hel trying to figure away out of this mess. Something about the image I'd seen so briefly on the
screen was till bothering me, and | till had no ideawhat. And the minutes barely crawled. Blunt kept
tinkering with something beyond my view on the shelf behind the Iaptop, and the three stooges bl abbed
congtantly into their mouthpieces. At the hospice, anurse came into my room and went away when | told
her things were just dandy and | was busy.

"Bossl” Thing One called out, sartling me and making Evie emit oneforlorn cry. “We got a problem.”
"l seethat. Why, if | may ask, isgrid ten suddenly filled with bluelights?’

"Y ou know that excavator behind the carousel ? Some punk just moved it to grid nine. With the backhoe
down. Took out most of our remote—"

"Unbdievable. It'sthe bloody weekend! Canapka Construction doesn't work weekends. They barely
work at dl!"

"Easy, boss. Wasn't Canapka. Some smart-ass kid hot-wired it and took it for ajoyride. With our
security team tied up getting ready for crowd control, we don't got enough—"



"How many technicians can we put on this?'
"Um. | don't know.” Despite an obvious attempt to sound tough, his voice quavered.
"Then would it be too much troubleto find out?"

Thing One hagtily punched buttons and had a quick discussion over his headset. “Only four, boss, unless
you want to pull anyone off the fence crew or have fewer watchers."

"No. But four isn't enough. It seemswe're going to have to pitch in and get our own hands dirty. Well
leave Jmmy doneto hold thefort."

"But boss—"

"Istha dl right with you, J.C.?'

"Of course, gir.” Textbook sullen.

"And what about you, Zack? Can you bear to leave your station?”
"Sure”

"Officer Horton, you st tight and keep your girl quiet. Immy, what you do on your own timeisyour
business, but right now you keep your mind on my businessor I'll shoot you mysdlf. Got it?!

"Y eah. No problem.”

Blunt and his Things stepped through the plastic curtain asif it was an airlock, and | heard the door open
and dam shut.

Then we were aone with the Missing Link.

* k k %

For awhile, the Link ignored Amanda and became embroiled in a phone argument with someone called
Eric who apparently wasn't pushing his team hard enough to get whatever work they were doing
completed on time. Eric, | gathered, couldn't figure out how he was supposed to increase his pushing
while Immy was kegping him tied up. | began to think Immy wasn't going to be trouble &fter dl. Big
mistake.

| used one of those bells, or perhaps whistles, of my police-issue x-change receiver to photograph the
laptop's screen, wishing the system had azoom function. Checking the recorded image, | wasrelieved to
find the dots clear enough to provide adetailed map of where every bomb was placed. For backup, |
sent the image to Amandas e-mail account and my own before switching back to alive feed and, for the
first time, redly studying the screen. The issue nagging my back brain practicaly jumped out a me.

A profusion of red dots glimmered outside the fairground, spread in awide crescent near the front gate. |
wondered uneasily why they'd mined that particular areaand closed my eyesto think it through.

Animpressively high and strong-looking chainlink fence enclosed the entire park. Even if the main gate
were closed and locked, it would be still be the weskest part of the fence, the logical placefor aSWAT
unit to mount an assault. Once Amanda relayed Blunt'sinstructions, the entrance areawould surely be
swarming with cops—Lord! Probably every available cop in the county, an FBI contingent, various
assault vehiclesaong with the usud police cruisers, maybe even Nationa Guard soldiers. If hisbombs
packed enough wallop, Blunt could wipe out most of L.A.'slaw enforcement structure in an instant!



Something told me the man had bigger plans than just holding the local crowd for ransom....

| opened my eyes and found Immy staring & my daughter-in-law. He remained on the phone, badgering
someone new, but his gaze kept shifting between the plastic-strip curtain and Amanda's chest. He shifted
hischair in tiny increments, seemingly tugged by magnetic surges until hewasfacing her directly.
Amanda's breasts were bouncing as her arms worked at abrading the tape, but apparently the Missing
Link didn't redlize what she was doing, or didn't care.

When the Link got to hisfeet, his chair creaked and Amandafroze. “What's happening, Fred?’ she
asked.

"Jmmy'swalking toward you. No, keep working. I'm afraid you're going to need your hands.”

At close range, the man appeared positively subhuman. The headset seemed as out-of-place as it
wouldve on agorilla. He sat down in front of Amanda, close, and stretched out along finger to gently
tap the top button of her blouse. She shrank back, but had no place to go.

For thefirgt timein along time, Eve spoke. “ Something smellsrea bad, Mommy."

Jmmy turned dightly, tugged off his headset, and tossed it behind him. Without warning, he moved faster
than I'd ever seen anyone move, lashing out with one of those ape armsto backhand Evie across her
forehead. The blow cannoned her skull into the concrete wall behind her, and my little girl dumped over
sdewaysasif her bones had liquefied.

"What haveyou done?" Amandacried. “Evie?"

"Don't you worry ‘bout her, pretty lady, she's bresthing okay. But if you're not real sweet to me and
keep your mouth shut tight afterwards, I'll ssomp her neck flat. Maybe | should do that first...."

"No! I'll do whatever you want. Just don't hurt her."
"Y ou and me gonna have somefun.”

Something more solid than rage moved through me, pushing through my horror and shock. | wanted to
hurt this monster, and | suddenly knew how to go about it. | reached for the flash diad on my remote. Just
intime, it occurred to me the sudden brightness would hurt Amandatoo. Then | started shaking. I'd
come thisclose to blowing ared chance to rescue my loved ones. | refused to think it might betoo late
torescue Evie.

My knowledge of night-vision goggles was decades—hell, over ahdf century—out of date. But if
Jmmy's goggles had the kind of automatic filtering built into my x-change system, he might've had no
more than amoment of discomfort. And then he would've known about me for sure. Even the best
auto-filterstake several dozen millisecondsto work. If | wanted to put Jmmy out of commission for long
enough for Amandato get the upper hand, which | wanted with al my heart, | had to produce alight so
damn bright it would blind him for at least afew minutesin that oneingtant.

And | had away to do it! But | had to warn Amandafirst. And | wasn't a al sure my body was strong
enough for the job.

The Link was panting now as he unbuttoned Amanda blouse. She was wearing a soft-looking bra
undernesth, and he tugged on one cup until one breast was free. He started poking at her nipplelike
someone trying to spear afish, no longer bothering to even glance toward the doorway.

| tilted my x-change glassesto uncover my left eye, put the TV remote on my pillow, and forced mysdlf



upright onto the floor. The glasses dipped back into place with the motion so | bent the framesto keep it
from happening again. One eyein the shed and one twenty miles away in my room, | took a deep breath
and got to work.

My plan required getting the x-change cameraas close as possble to thewall with the TV, but the
camerawas attached to my bedframe and the damn hospital bed seemed to be glued in place. You idiot,
| told mysdlf after afew futile pushes, the whedls must be locked.

Sweat pouring off mein sheets, | had to ssomp repeatedly on each of the four whedl levers before the
bed was ready to roll. And then | till couldn't get the damn thing to budge!

Jmmy had one hand pawing between Amanda's legs now while the other was fumbling with her belt. |
heard mysdlf swearing, even over the Link's heavy panting and little chuckles.

If only Lopez were here! | didn't dare call for help from anyone else. One thing you don't get at Saint
Teresa'swhen you're old and sick is respect. Any nurse that camein would have to be convinced | knew
what | was doing—which would take too much time at best. At worgt, they'd ingst on calling the police.

| shoved with al my energy, and the bed moved maybe an inch.

Andthenit wasal over. With thefirst rattle at the door, Immy was moving with insane speed. He
managed to get Amanda’s blouse partly buttoned and was back in his position at the table as Blunt and
Thing One pushed through the plastic strips. Jmmy wasn't just bruta, he was stupid.

Blunt pulled on his goggles and took one quick glance around the room. His gaze froze when he cameto
Evie's unconscious form.

"Jmmy, lad,” he said very softly, “I'll be dealing with you later. Right now, I'm advancing the schedule to
avoid anything else going wrong. J.C., kindly hand me Zack's headset and put yours back on. Our guest
will be usng my phone. The minute Zack tells me he'sfinished, I'll have you order the fence crew to close
the gates. Immy, at that point you'll notify our associates downtown. The rest of the operation, I'll handle
myself.” After donning the headset, he moved the microphonein front of hislaptop and mumbled for a
time. Probably rehearsing histhrests for the fun-loving crowd outside.

| couldn't bear it. Was one old man's weakness going to kill dozens, maybe hundreds of people? But
every day for months now I'd proved how feeble I'd become, hardly able to drag mysdlf to the toilet.
Two years ago, | could've carried the damn bed. Stupid old man tears kept merging with the sweat on
my cheeks....

| can't explain what happened next, but | swear it happened. Clear as though he was standing right next
to me, | heard Lopez repeating one of hislittle platitudes.

"The past isa seaanchor, amigo. In astorm terrible, it can hold your ship steady and preserve your life.
At other timesitisonly adrag.”

For thefirg time, | understood what he was getting at. It wasn't just the bed resisting me, but the

accumulated weight of everything I'd learned about my cancer and chemo-induced physica limitations. It
didn't matter how weak 1'd been last week or yesterday, or even a second ago. What counted was right
now, and right now | had to move the bed. No matter what. Which meant | had to believe | could do it.

After thething redly started rolling, it was easier to keep it moving. Then it banged against the TV witha
loud crash, and | was terrified something had broken. But when | grabbed the TV remote and pressed
the button, the unit came on ingtantly, the menu appearing much too bright but UHD-sharp. | flipped to



the test channel and boosted the brightness dll the way, forcing me to squint to find my x-change lens,
which | turned to face the blazing screen.

| preset the luminance control on my x-change remote to the max, pulled the mic near my mouth, and
spoke quietly.

"Amanda, how you coming with the tape?’
"It'scut, but | don't know what good it will do me now that Blunt's back. How is Evie?’

"Still deegping and il breathing. Listen carefully. When | say ‘now’ | want you to close your eyes astight
asyou can and cover ‘em. I'm going to make one hdl of aflash. If it bursts the baloon, and it probably
will, get that tape off your ankles, then stand up facing exactly the way you are now. Take maybe thirteen
or fourteen short steps straight forward kegping your arms just abit ahead of you, but very low. With me
ofa?

"YS"

"Good. When you get near the shelf, you'll fedl arubber pad under your feet. At that point move to your
right about three feet, which should put you safely past the laptop. We don't want you touching that
laptop! Reach straight ahead dowly and fed around, about your shoulder leve, until you find the shelf.
Then dowly work your way to the left until you locate your purse. Pull out the paint can and just pray it
anywhere on the shelf. That way | can make alight for you. Got it?"

"Gotit."
"Eviesgoing to befine and so are you. | love you. NOW."

| disengaged my auto-contrast function and barely remembered to shut my own eyesas| punched the
display button. Even then, the light in the shed stabbed like adagger, turning the ingde of my right eydid
sun-bright yellow until my filterskicked in. My left eyelid merely turned ablazing scarlet. Stupid of me not
to have taken my glasses completely off. I'm sure | made some kind of noise, but it was drowned out by
three truly horrific screams. With the x-change projection multiplying the TV's brightness, God knows
how many times, | can'timagine how much candlepower hit that room. But somehow it didn't burst my
bubble.

| turned the TV off, dided the x-change luminance way down but still bright enough to illuminate the
room, and repositioned the lens toward my face. Blunt and company wereflat on the floor. Jmmy was
groaning and thrashing asif his clothes were on fire, but the other two were lying still as death. Then,
mercifully, Immy went limp and slent.

Amanda rubbed her eyes and gave her former captors one long cold stare. “What knocked them out,
Fred? Sheer pan?'

"Could be.” Their night-sight gear wasn't anywhere near them, sign of how desperately they'd clawed the
devices off. Maybe their “ sate-of-the-art” gear hadn't had auto-filters after dll....

| spotted one pair of gogglesin acorner and | knew. “More than pain, | think. Blunt bragged about how
his equipment uses direct nerve stimulation, right? Look just |eft of the generator. Seethe gogglesand
that smoke coming off the battery module? Even with alow-voltage power supply, the overload must've
given these boys one hell of ashock.”

My wonderful daughter-in-law shook her head, unwrapped her ankles, and legped to the shelf, dragging
me along. She grabbed her gun and pulled her cell phone from her purse, then hurried back to Evie,



laying the weapon down within easy reach. Since she was directly benesth me | couldn't see Amanda's
face, but after too long amoment, | heard her sigh. She pulled me down and close.

"Her heartbeat's strong, Fred. And her color, far as| can tell by your light, doesn't look so bad. But
we've got to get her to ahospital.” Sheflipped her phone open.

"Wait, Amandal | want Evie checked out as much asyou do, but weve ill got astuation.”
"I know it. If Al private security and maintenance hereis on Blunt's payroll—"

"Theré'sworse. See that laptop? What you can't see with naked eyesiswhat's on the screen. While my
vison was boosted, it displayed adiagram of the park and an army of red dots.”

Shefrowned. “Dots representing perps?’

"They never moved, so | doubt it. Remember what Blunt said about not controlling the crowd with guns?
I'm afraid each dot means some kind of explosive. Amanda, | counted more than twenty outside the
front gates.”

"That's ... oh. Oh my God..."

"Exactly. | figure Blunt was using thisfairground stunt as a—a stepping stone. He would've had you make
that ransom demand and then waited until every cop within afifty-mile radius was on the way. Then held
get the gates shut, patch that crappy microphoneinto theloca PA system, and warn al paying customers
to keep il or else. Maybe st off abomb or two to underline his point.”

She glanced at the unconscious men and | wouldn't have cared to be on the receiving end of that |ook.
“I'm not sure you got the order raight, Fred, but I'm buying your list of events. And when the cavary
showed up, Blunt would've blasted them to shreds. And you heard him mention some ... associates
downtown? Enough ‘associates and they would've had an easy shot at the banks and jewelry stores
and—but you don't think the bombs are ill aproblem?

"They might be. I'd assume the |gptop is set up as aremote detonator. But | can't believe anyone who
planned something this elaborate would put al hiseggsin a—awireess basket. So I'm thinking therésa
hardwired backup, and I'm just praying it'sin here. Another thing: aman like Blunt would've wanted
individua control over each explosive, which rules out radio-triggered detonation from one central
transmitter—too many bombsinvolved."

"Don't you—"
"Now I'm just speculating, but see dl those little boxesjuryrigged to wires on the wall behind you?'
Sheturned briefly. “ So?!

"My hunchisthat each wire goesto a specific string of lights and can be used to carry specific Sgnals.
Also, | read an article last month about these new induction triggers. Maybe some of the lights themselves
have built-in—"

"Fred! Theorize later. What should we do about this?'
"Sorry. You'reright. Hey, could we barricade the door somehow, maybe jam a chair under the knob?"

She gave the folding chairs a speculative look, then sighed. “Might work, might not. Wed better not take
thetimeto experiment.”



"Then get me closeto that Iaptop, but not close enough to bump it by accident. And do not touch it
yourself, not until | say when and how. Particularly avoid the keyboard."

"Wearegoing to shut it off?'

"Better to go an extra step and disable it completely. Which | suppose could mean losing some evidence,
but at least | already took a picture of everything on the screen. So welll know exactly whereto dig up
the bombs."

"That'sgood to hear."

"All right. After | get agood look at that machine and see what kind of peripherals or memory cards are
plugged in, well turn this place upside-down if we have to—I mean you will—until we find another
controller or were positiveit's not here. Meanwhile, maybe you could dream up a plan for handling
Blunt's people outsde? They must be getting antsy by now."

"No dreaming needed ... Dad.” Sheld never called me that before, athough I'd often asked her to.
“Theresonly one sensible way to ded with thiskind of Situation. Isn't it obvious?!

Not to meit wasn't.

* * * %

If it hadn't been such ardief, finding the backup controller would've been amost anticlimactic. An
old-fashioned breadboard festooned with a jungle of wires and hundreds of micro-switches was right
there on the shdf, lying flat behind the lIaptop, not even hidden when you were close enough to that wall.
Amandaaso spotted asmal toolbox containing the usua soldering equipment, including wire-cutters. |
studied the homebaked circuit, cramming for the most important test of my life before having Amanda
shut down the laptop and pull out its battery. Then | issued step-by-step instructionsfor gelding the
breadboard. Amanda's hands were steady and precise as she cut the primary hot leads. But that wasn't
the only reason | was even prouder of her by the time we finished. From my own fedlings, | could guess
how urgently she wanted to get her daughter medical attention, but sheld only glanced a Evietwice while
we were working.

And she didn't give the curtain of strips even asingle look, athough she was probably as scared as me
about one of Blunt'smen coming in to check on the sudden lack of communications. But with possble
dirty copsinfesting the LAPD—or moles or whatever you're supposed to cdl such vermin—we didn't
dare cry for help without first defusing the explosives. No saying what kind of help would've showed up.

But the ingtant | told Amanda the bombs had been neutralized, she began making cdlsto her felow
officers on fairground duty, contacting cops she trusted the most first. Apparently she didn't careto risk
any generd announcement over officid frequencies, so she punched in cdllphone numbers, briefly
described the stuation, and commanded the surprised individual on the other end of the line to reach the
power shed ASAP to stand guard. After six such conversations, she caled for two ambulances and only
then contacted her watch commander.

* * * %

August 18, 2028

Got aheap of newsto report so I'll put it in three columns. good news, news I'm not sure how to fedl
about, and the bad.

For me, the best part was when Evie woke up in the ambulance, outraged we weren't headed toward the
petting zoo. She seemsto have forgotten everything that happened in the shed—maybe for the best. The



doctors kept her overnight for observation, and Don, my middle son, joined Amanda and me at the USC
medica center, keeping Evie company dl night in her hospita room. Well, to be honest, Grandpawas
napping haf thetime, but | never took off my x-change glasses. In the morning, the doctors released Eve
but cautioned usto keep dert for any odd behaviors, durred speech, and the like. Of course, I'd dready
planned to keep aremote, although close, eye on her. The human brain is about astough asaripe
avocado and the long-term effects of concussion are unpredictable.

More good news. Amandas plan for handling the fairground crisisworked perfectly. No one was hurt or
taken hostage or even bothered. Her basic idea, based on SOP in similar situations, was to do nothing
but observe. And, | imagine, do some fancy tracking by satellite. The police had cordoned off the power
shed but hadn't immediately arrested anyone outside the shed. | wasn't around to seeit, but apparently
after an ambulance had taken Eve, Amanda, and me away, and amore military kind of ambulance had
removed Blunt and the two Things, every member of Manny's Maintenance and Confidence Security,
one by one, drifted casudly through the front gate and drove off. | understand about thirty of the
conspirators have aready been captured and are awaiting triad. And there's aformer police dispatcher in
the samejail.

In column two, Blunt and his buddies are blind. Permanently. I'm sure Lopez would fed greet regret if
he'd been the one who'd ruined three pairs of eyes, but while I'm trying to be more like Lopez, I'm not
there yet. Not saying I'm overjoyed at thisresult, but | sure as hell would do the samething againin the
same circumstances.

Also inthe gray column: I've been deluged with a storm of publicity, and | hear more and heavier is
coming my way. Newswebs, newspapers, and TV news programs are already full of inflated descriptions
of our little ordedl. Apparently, I'm something caled a* hero,” aword that evidently means a person with
no right to any privacy. Supposedly, offersare about to flood in for everything from exclusve interviews
to movierights. I'll probably milk it for dl it's worth—my children could use the money. And rumor hasit
the governor is coming al the way from Sacramento to shake my arthritic hand. | can't wait.

Then there's the bad news. No, not Lopez. | forgot to put him in the good column. Hes good; in fact his
doctor's are scratching their balding heads about his condition. The surgery showed that while he hadn't
exactly goneinto remission, his cancer'srate of growth has dowed to acrawl. Figures. I'm going to ask
him to teach me some of that Qigong.

The bad news isthat we're not leaving this hospice alive, Lopez or me. Maybe well hang around for
longer than anyone expects, as Juan aready has, but we're ill dying, however dow the process. But
then, arent wedl?
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A ZOO IN THE JUNGLE by CARL FREDERICK

* * * %

[llustration by Vincent DiFate

* * * %

Thereal purpose of atool isnot alwaysits most obvious application...

AsY evgeny drove the moon buggy toward the distant wall of the crater, Arthur Davidson, sitting beside
him, stared away &t the Earth looming large just above the rim. Had he been homein New Y ork, Arthur
would be celebrating his twenty-eighth birthday about now. Not that it would be much of acelebration;
asaloner, he had few friends, and, ahaf year earlier, hismother had died. Y et her passing had supplied
him the emotiona freedom to follow in hisfather's footsteps—but hopefully, not too closely in them.

Arthur lowered his gaze to the crater wall, its unrelenting blackness a silhouette against the star-pricked
blackness of the sky. Somewhere near that wall some nineteen years ago, on the last lunar mission, his
father had disappeared. As soon as he was old enough, Arthur applied to the space program and,
probably out of respect for hisfather, they'd accepted him.

Now, despite his youth, here he was on the Moon, apart of thejoint U.S./Russia expedition. He knew
he had hisfather's reputation to thank for that. Of course, it helped that he was proficient in Russan.

With itslights off to conserve power, the buggy's large whedlsrolled over the lunar landscape. The
white-gray interior of the crater reflected a soft bluish tint from the bright Earth above, while
basketball-sized rocks cast black shadows with fuzzy borders.

"You areasquiet asMoon,” sad Yevgeny in English.

They conversed in English both because, as'Y evgeny said, “Y ou not need practice Russian. | need
practice English,” and also because Commander Drummond said, “It makes me nervous when people
gpesk inlanguages | don't understand,” which meant any language other than English.

"Y ou concerned about what we find?’ Y evgeny added after afew seconds.

"No, Zhenya,” said Arthur, using the Russan's nickname. “My father died as he would have wanted—for
the sake of science and exploration.” Hewondered if he was just idedlizing hisfather. When Arthur was
six, his parents had divorced and, despite his protestations, his mother had been awarded sole custody.
Heloved his mother, of course, but he dways felt the loss of his dad.

Y evgeny nodded toward the disk of the Earth. “I not think Mission Control considersthis science
mission.” He threw up a hand. “For nineteen years, nobody care about Moon, but now..."

Arthur blew out abregath in his helmet. He gppreciated that it would sound like a gale when tranamitted to
Y evgeny'stransceiver. “| know. Aslong aswe set up abase before the New Arabiamission arrives,
they'll be happy. But | redlly wish we had amore substantial misson.”

Y evgeny shrugged. “How many people you need to plant flag?"

"Claiming the Moon.” Arthur balled afist. “It'sstupid. It'll lead to war.” Helet out another breeth, this
timethrough hisnose. “But asfor exploration, space isthe only gamein town.”

"Only gameintown?’ said Y evgeny, turning his helmet and giving Arthur aquizzical expression. “Not
understand.”



"Sorry.” Arthur explained the idiom, then looked off &t the blue-green disk. “ Earthislike ajungle these
days”

"Worse” sadYevgeny.

"Oh, humanity will grow up.”

"Or go extinct.”

"l havefaithinthefuture,” said Arthur, hiswords sounding to himself more like awish than abelief.

"I havefaithin future dso"—Y evgeny switched on the buggy's lights—"just not in near future.” Asthe
buggy pressed forward, the crater wall rose to cut off the view of the Earth. Except for where the buggy's
lights pointed, they could barely see the shadowed ground.

"There!” Arthur pointed to where, in the distance, aglint of meta reflected the buggy'slights.

Y evgeny adjusted his course by afew degrees and, gradudly, the far glint resolved into another moon
buggy stting near the crater wall.

"Amazing,” said Y evgeny, hdting hisvehicle near thelifdess buggy. “ Twenty yearsold and it [ook
identicd to thisone, and just asnew."”

Arthur jumped out of thevehicle. “1 imagineit isidentical,” he said, “except that it couldn't be controlled
remotely.” He shook his head, al but imperceptibly even without a spacesuit. “If it had been
remote-controllable,” he said softly, “ maybe my dad could have been saved, or at least we might have
found out what happened to him."

Y evgeny turned off the buggy's power and everything went dark save for the brilliant canopy of stars
over the black sky. He switched on the lamp attached to his helmet.

"No, leaveit dark for alittlewhile,” said Arthur, staring up at the heavens. “I want to look at the stars.”
Y evgeny turned off thelight. *'Y ou have Russan soul "

Arthur scanned the sky in the eerie silence broken only by the soft hiss of the radio and the sound of his
own breathing. “Beautiful,” he said after aminute or so when his eyes had dark-adapted. “1've never seen
O many stars.”

"They not look red,” said Y evgeny. “ Stars should—what isword?—twinkle."

"Without an atmosphere,” said Arthur, “the stars do look artificid. It'slike a planetarium. A planetarium
sky without the music.” Heimagined the music: grand, Sately, lush, and expansive.

He'd been watching the stars since hewas a smal boy—since hisfather had first fired hisimagination
with the grandeur of the universe. Arthur bit hislip; hewasjust deferring theinevitable. He lowered his
eyes, paused for amoment to gaze a the distant, blinking, red signd light on the lunar lander, then turned
and switched on his helmet lamp. “Okay, Zhenya. Let'sgo."

Y evgeny switched on hislamp and walked toward the long-dormant moon buggy. He gave the vehiclea
quick examination, then canted his head downward so the lamp illuminated the ground. “Hah!” he said.
“Footprint. Look."

Arthur bounded over, carefully avoiding stepping on the footprints that surely must have been hisfather's,
The single set of tracksled off toward the crater wall. He threw anod to Y evgeny and the two of them



began following the footprints.

Within five minutes, they had followed thetrail dmost up to thewall of the crater.
"l not see any return tracks,” said Y evgeny.

"He must have walked dongside thewall for some reason.”

"Bozhe moi!" said Yevgeny in adartled voice as he played the beam of hislamp aong the crater wall.
“What that?"

The beam moved along the wall, disappeared, and then reappeared.
"Anopeninginthewal?” sad Arthur. “ Strange.”
Y evgeny loped forward. "Dal Strange. Lavatube, maybe.”

Arthur joined Y evgeny at thewall and peered into the roughly meter-wide by two-meter-tdl void. “I've
never heard of lavatubesin crater walls—and certainly not rectangular tubes.” He walked tentatively into
the opening and examined the walls. “ Smooth,” he said. “It doesn't look natural. 1t looks amogt asif it
were congtructed. Vertical wallsand aflat floor.”

"By previous misson, maybe?'
"Weweren't briefed about it.” Arthur directed his beam ahead. “ And why?’ He walked into the cave.

"Wait!” Y evgeny shouted from behind, the shout unnecessary asthey communicated by suit radio. “It
perhaps dangerous. In fact, definitely dangerous because your..."

"I know,” said Arthur, dowing down but not stopping. “ Because my father must have—"

"I think we go back,” said Y evgeny from the cave entrance. “Make report. Wait for instructions from
Commander.”

"Il gojus alittlefarther,” said Arthur, straining to seeinto the void. “Maybe I'll find something to actualy
report.”

"No!” came another voice. Arthur started. It il felt strange that casual talk could travel over radio
distances. “No,” the voice repested, Commander Drummond's voice. “We must assumeyou arein
danger. Return to the lander.”

"Yes, gr,” sad Yevgeny, quickly, asif by reflex.

Arthur stopped and turned back the way they'd come. But he made no response to Commander
Drummond. Y evgeny took afew steps, then swiveled around and looked at Arthur with a curious
expression.

Arthur felt torn between his duty to honor Drummond's order and his duty to hisfather.

"I'm sorry, Zhenya,” he said in Russian after afew seconds. “I've got to see where thistunnd leads.” He
turned and continued into the depths of the cave. After afew steps, helooked over his shoulder and saw
Y evgeny shrug—obvious even through a spacesuit. Then Y evgeny followed Arthur into the cave.

"Davidson. Report!” came the commander'svoice. Arthur ignored it. “ Davidson. Zhukov. Report!”
Drummond ingsted.



Y evgeny caught up, tapped Arthur on the shoulder, and the two of them pressed forward.

After twenty meters or S0, the cave doped downward. Arthur looked back and could no longer seethe
points of starlight through the opening. They waked on in asilence broken only by Commander
Drummond's repeated orders. But as they pressed on and more rock stood between them and the
lander, Drummond's radio voice crackled, faded, and findly became inaudible.

"You didn't have to come,” said Arthur once he realized the commander waswell out of radio range.
"But | wanted to, my friend.” Y evgeny chuckled. “Y ou are not only one who want adventure.”
"Bolshoya spasiba,” said Arthur. “I'm redly glad you're with me. But we are disobeying adirect order."”

"Is Russan system, Generdss pretend give orders; we pretend obey them.”

* * % %

After about afifteen-minute walk, the downward dope leveled out and, after afurther five minutes,

Y evgeny and Arthur emerged from the passageway into alarge circular chamber. They scanned the
room, their lampsilluminating swaths of thewall and celling. By Arthur's estimation, the chamber was
forty metersin diameter. The wdll, whitish-gray, stood just under two meters high and was topped by a
black hemispherica dome. The wall and dome were both smooth but not shiny. In the middle of the
room, Arthur could see a pedestdl. It looked to be about a meter and a half high.

Arthur, taking in as much of the scene as hislamp alowed, stood open-mouthed.
"Thisatificid,” said Y evgeny nervoudy. “Who build it?'

"No one from my country, certainly,” Arthur whispered. He wondered why he felt comparatively cadmin
the face of this discovery. He should be ricocheting off the walls with excitement. Maybe because the
Moon itself is so alien. Hetook a step forward. “1t looks like an abandoned artifact of an ancient
cavilization."

"I not think abandoned. Y our father came here, but not here now.” Y evgeny pressed himself back
againg thewall. “Maybe they take him,” he whispered. “Maybe they Hill here.”

"Come on, Zhenya. That was amost twenty years ago."

Y evgeny gave aquick, self-deprecating laugh. “ Sorry. |I—what is phrase?—logt it for moment.” He took
afew steps away from the wall, then stopped and looked back. * Maybe we should obey Commander
Drummond'sorders.”

"Y eah, probably,” said Arthur, in adistant voice. He walked toward the pedestal.

The pedestal, round, had arectangular, gently doping top like alectern. As he leaned over it, Arthur saw
symbols on the surface and what seemed to be alarge push-button with alegend under it. AsY evgeny
came close, Arthur studied the symbols.

"l not see any writing likethisbefore” said Y evgeny.

"Meneither.” Arthur jerked back asthe significance hit him. “Thisisn't an Earth writing system. I'm sure
of it.” Heturned hishdmet to illuminate Y evgeny's faceplate. “ Do you know what this means? This place
isn't thework of an earlier, advanced Earth civilization. It can't be."

"Why not possible?!



Arthur paused. “Wdl, maybeit can be. But it's unlikely. Modern man has only existed for thirty or forty
thousand years. | can't believe we wouldn't have unearthed artifacts of an advanced civilization.” He
paused again. “I'm sure of it.” He glanced once more at the symbols. “ Thisisdien."

Y evgeny nodded.

Arthur regarded the pedestal with asense of awe. “Thisiswonderful,” he said. “Even though SETI never
found one, I've dways believed there were other civilizationsin the gdaxy.” Almost asan act of faith, he
placed ahand over the button and held it there. He more sensed than saw Y evgeny tense up beside him.
“Objections?’ said Arthur.

Y evgeny didn't answer for amoment. Then he shrugged. " Nyet. No objection.”
Arthur pushed down on the button.
The domefilled with gars.

"Jeez!” Arthur gazed upward. The stars shone bright—but they shone blue. “Maybe,” he said, tentatively,
“the diens seewhite sarsas blue.”

Y evgeny shook hishead. “IsEl Greco fdlacy.”
"What?'

"El Greco was Spanish artist who painted people very thin and tall. Some said that maybe he saw people
very thin and tall. But that nonsense. If helook at his own painting, people would look even thinner.”

"Maybe the aliens see both white and blue asblue.”

Arthur switched off hislamp and took in the blue, starry sky. Y evgeny turned off hislamp aswell and the
illusion was complete—the night sky viewed through blue-tinted glasses.

"A drange planetarium,” said Y evgeny.

"And it makesno sense,” said Arthur. “A planetarium on the Moon. It'slike azoo in the jungle, or
building aswimming pool under water. What'sthe point?"

Y evgeny gave ashort laugh.

"Wait amoment!” said Arthur. “Thisisn't right.” He scanned the ersatz sky. “I don't recognize this sky.”
"Youright.” said Yevgeny. “Maybeit sky of aien home planet.”

"Could be"

"Arthur, look!” Y evgeny pointed at the pedestal. Where before there had only been asingle button, a
collection of buttons, what looked like adider, and adisplay had risen from the surface, al illuminatedin
various shades of blue and violet.

"A planetarium, complete with acontrol pandl,” said Arthur at awhisper. “But what isits purpose?”’ He
bent over the panel and tried to comprehend it. But close up, it hurt hiseyes. 1 bet alot of thisdisplay is
radiating in the ultraviolet.”

The central display seemed to be ameter of some sort, rich with information; adark violet vertica bar
showed at the far |eft of the meter and another stood at the far right. A half-height, deep blue bar,



apparently apointer, overlaid the right violet bar. Above each of the two violet bars was acomplex,
half-centimeter high emblem. Arthur pointed hisfinger at the one on the I eft.

"Maybe picture of spaceship.” Y evgeny stared at the icosahedron-shaped indgnia

Arthur nodded, then turned his attention to another section of the panel—a button under which lay a
symbol that obvioudy represented the Earth. On impulse, Arthur pushed the button. Instantly, the
blue-green brilliance of the crescent Earth appeared in the ky. But, like the stars, the Earth looked bluer
than it should. Arthur smiled with the satisfaction of a control working the way he thought it ought to. He
looked back at the starsand bit hislip. “You know,” he said after afew seconds, “maybe the sky isthe
sky from the Moon, but asit looks either in the far future or in the distant past.”

Y evgeny pointed at the little spaceship emblem at the right Sde of the meter. He tapped on the haf-height
bar hugging the limit of the diplay. “Maybe meter represent time, and this when dienslanded on Moon.”

"And the ky isasit gppeared then?'
"Da," sadYevgeny. “Ispossble.”

Under the display was a control; it appeared to be adider. And arow of buttons were directly under the
dider. Therightmost button glowed adark violet. “Ten buttons,” said Arthur. “That suggeststhe diens
havetenfingers.”

"Unless planetarium made for human benefit.”

"Hmm.” Arthur glanced at the sky and then back to the panel. “1 wonder if their preference for blue and
violet indicatestheir vision peaksin the blue rather than in the yelow, like ours. At any rate, it seemsthey
have eyes."

"And their home star possibly more blue—O or B class. Not G classlike Sun.”

Arthur placed ahand on the dider. “ And from the shapes of the controls, they have hands not al that
differentin szefrom ours.”

"Unlessfor our benefit."

"Inthat case,” said Arthur, “the colors would have been for our benefit aswell; we don't seein UV.” He
ran agloved hand softly over the pand. “We're deducing alot about these diens of ours.”

"Maybeitistes."

"Test?" Arthur smiled. “Fine. Then let'stake more of thetest.” He tried to move the dider dowly to the
right, but it didn't move. He pushed it to the left. Still, it didn't move, but theimage of the Earth in the sky
began to rotate. Arthur pushed on it harder; the Earth rotated faster and exhibited phases. “Interesting.
This control usesforce, not displacement.”

Arthur started asthe Sun, unnaturaly bluish, gppeared in the sky, illuminating the full extent of the
planetarium chamber. Arthur, his eyes dark-adapted, squinted againgt the brilliance.

Arthur pushed the dider yet harder and the Earth's features blurred to afeaturel ess greenish blue. Day
dternated with night every few seconds while the Earth dowly cycled through its phases from Full Earth
to New Earth and back. The flickering of the days made Arthur dizzy. He released the control. The
flickering stopped with the Sun high in the sky. In the brightness of day, Arthur noticed another button
with abright blue circle displayed below it. Arthur pushed it and the Sun went out.



"Good,” said Yevgeny. “1 dmost nauseous.”

Arthur glanced a the sky. The stars had changed in orientation, but not in position relative to each other.
And the pointer still ssemed pinned againgt the right edge of the meter. “Thismight take along time."

Y evgeny pointed to the ten buttons. “Maybe they scale multiplier for time."

"Yeah. | bet they are.” The rightmost button was illuminated, so Arthur pushed the leftmost one; it it
while the rightmost button went dark. Again, he pushed the control toward the left. Soon, the stars began
to change their positions relative to each other. Arthur gestured to apoint in the sky. “That's starting to
look likethe Big Dipper, isn't it?'

"Da," said Yevgeny. “And that mean sky go forward in time, not backward.”

Arthur had his hand pressed against the control when suddenly the stars snapped to an increased
brightness. They no longer shone blue, but gppeared in their usua colors: mostly white. Arthur, an
amateur astronomer, observed that Antares and Betel geuse were as reddish as usual, and Zubenelgenubi
had its expected green tinge.

"Thisismorelikeit,” he said. “But everything's sopped.” The Earth had stopped rotating, and he could
clearly make out the continents. And the planets had ceased whizzing through the sky. The light went off
on the sce-multiplier push button and the rightmaost scale-multiplier button began flashing blue.

Arthur pushed harder on the control, but nothing changed—except alabel over the control flashed a
bright green. He released the control and the lighted label went dark. Peering at the meter-like display, he
saw that the pointer stood at about athird of the way from theleft violet line,

Y evgeny pointed agloved finger a that line. “If other line when dien ship first arrive, maybethisline
when they come again.”

"Maybe,” said Arthur. “1 can't seem to advance the stars into the future. The control seemsfrozen.”
Y evgeny laughed. “Maybe now they give harder test.”

"But why?" Arthur pushed usdlesdy at the control. “This soundsredly crazy, but what if advancing the
garsforward in time advances ustoo?"

"Agreed,” said Yevgeny. “It crazy—and impossible.”

"Why? Going backward in time is maybe impossible, but going forward is okay. If we spent sometime
very near ablack hole, then when we backed away, alot of time could have passed.”

Y evgeny nodded. “1 agree. Gell-Mann law say if something not absolutely forbidden by physics, then it
must happen. So, not impossible—just very, very improbable.”

Arthur studied the control panel. “Maybe the flashing button means we can only use atimes-one scade
factor.” Helooked over his shoulder at Y evgeny. “Thisissort of fun. Like learning alanguage and
actually communicating with an dien culture.” He returned his gaze to the pand, stabbed at the button,
then pushed the dider control. Nothing happened.

"Maybe you have to hold button down."
Arthur held the button down. It stayed illuminated but the flashing stopped.

"And now maybe, push control."



"Okay,” said Arthur. “Here goes.” With afinger till holding down the button, he pushed againgt the dider
with his other hand.

Helet go the controls and grabbed the panel with both hands for support. For an ingtant it seemed the
planetarium itsdf was spinning rapidly in multiple directions a once. Then Y evgeny fdl againgt him.
Arthur felt atide of dizziness, disorientation, and nausea—»but a second later, it was over.

"What happen?’ said Y evgeny, regaining hisfooting.

Arthur gazed up at the dome. The stars had moved to later in the lunar day and the disk of the Earth
showed a different view.

"l think...” Y evgeny spoke at awhisper. “1 think we go back to moon buggy now."

"Yeah.” Arthur glanced back at the entranceway, dmost asif checking to make sure it was ill there.
“Good.” He switched on his hemet lamp and then headed for the entrance, conscioudy moving a a
measured pace to avoid giving evidence of hisfeding of subsurface panic.

Y evgeny drew leve, then when held passed in front of Arthur, he turned back. “Y ou okay?'

"Yeah, fine” Arthur picked up his paceto match Y evgeny's. “Y ou don't think we might actudly have
goneinto the future, do you?'

"No.” Y evgeny seemed to speak the word without conviction.

Arthur tried to hide hisanxiety. “If therés no ship out there,” he sad, lightly, “we can go back to the
planetarium and step ahead. At some point in the future, there should be aMoon colony.”

"I hopethere is ship out there,” said Y evgeny, softly, asif to himsdlf.
They waked the rest of theway in silence.

About aquarter of an hour later, Arthur saw the black ahead relieved by awhite sprinkle of stars.
Rushing to the opening and then through it, he let out a breath as he saw the moon buggy. Then he
inhaled sharply and froze; he could see only one buggy.

"It not our buggy,” said Y evgeny, going up to examineit. “It old buggy.”

Franticaly, Arthur scanned the horizon. Seeing the flashing red beacon of the lander off in the distance,
hefelt rdief and aso an inexplicable sense of disgppointment. “Well, thelander's il there” hesaid. “I
wonder why they commanded the buggy to return.”

"Where the goddamned hell have you guys been?’ came Commander Drummond's voice shouted over
theradio link.

Arthur stiffened.
"Exploring the cave, Sr,” said Y evgeny.
"What? For e ghteen damned hours?'

Arthur and Y evgeny stared at each other. The nondazed part of Arthur's mind speculated that the dien
ship's planet probably had a day of seventeen or eighteen hours.

"Zhukov, Davidson. Do you read me?’ said Drummond after about ten seconds of silence.



"Yeah,” said Arthur absently, his mind occupied with the planetarium.
"Why didn't you obey my orders?” Commander Drummond barked.
"Whet orders, sir?” said Y evgeny.

"We thought you were dead,” Drummond went on. “We brought back the buggy to seeif you were
ingde. Goddamn it. We were going crazy here."

"Sorry, Sr,” sad Y evgeny, showing by his smile that he wasn't in the least sorry.
"Sorry!” Drummond's Sigh sounded loudly in Arthur's helmet. “How's your oxygen?"
"Fine, gr,” said Yevgeny.

"And you, Davidson?'

Arthur glanced a the auit dids. “ About twelve hours remaining.”

"That'simpossiblel”

"Sorry,” sad Arthur.

Arthur heard another sigh. “I don't know what's going on,” said Drummond, “but stay put. I'll send the
buggy to you a full speed.”

"No hurry,” said Y evgeny. “We happy to wait for taxi."

"Thereisan extreme hurry,” said Drummond in an angry voice. “The New Arabiamisson will land near
you in four hours. And their misson may bearmed.”

"Armed?’ The word sounded alien to Arthur; the Moon should be free of that kind of idiocy. It felt like
sacrilege. | don't believeit.

"Mission Control was nice enough to tell methat afew hours ago.” Drummond's voice oozed with
sarcasm. “We've been ordered to return to the orbiter while Mission Control explores our options.”

"What options?’ said Arthur.

"Y ou don't have aneed to know.” Drummond paused. “They might be monitoring our frequencies. So
stay put and stay quiet. I've got work to do. Drummond, out.”

Arthur fumed. He could well guess the options. There was acontrol panel on the orbiter that only
Drummond had accessto. Arthur didn't think anything of it then, but now he was sure it was awegpon
firing sysem. Idiocy. “ Defending the freedom of the Moon.” | can hear it now.

Arthur looked back toward the cave entrance. “ It looks very inviting.” He spoke softly, asif by doing so,
his conversation with Y evgeny could be private.

"| thought you had faith in future,” said Y evgeny equadly softly and in Russian.

"Da"—Arthur switched to Russian aswell—"but not the immediate future.” He made a snap decision.
“I'm going back."

"I not surprised.” Y evgeny nodded. “If | not have wife and child | might—"



"What's going on?” Commander Drummond's voice thundered in Arthur's helmet. “ And spesk English,
damnit.

"I'm going back,” said Arthur, “into the caveto ... to do alittle more exploring.”

"No. | order you to stay whereyou are.”

"Sorry."

What?"

"l haveto go."

"Zhukov,” Drummond bellowed, “stop him. That'san order.”

"Yes, gr,” said Zhukov while at the same time making go away motionswith hishand. “I stop him."

Arthur smiled, waved farewell, and started for the cave. As he walked, he heard sounds of astruggle
punctuated by Y evgeny's commentary. Again, Arthur smiled; he seemed to be acquitting himsdlf rather
well considering that Y evgeny wastdler and heavier. “ Take your hands off me,” said Arthur, helpfully, as
he passed into the cave. A few seconds later, he heard Y evgeny say, “He got away, Commander. Y ou
want me go after him?’ There was afew second pause before Drummond said in aresigned voice, “No.

| can't afford to lose you both. Stay where you are.”

Just as Arthur got to the limit of the radio reception, he heard Y evgeny whisper, “ Arthur, my friend.
Good luck."

"Good-bye, Zhenya."

As he ventured deeper along the passage, he began to entertain second thoughts; had he just effectively
committed suicide—on awhim? He paused and thought about going back. He shrugged, shook his head,
and continued on. Y es, held taken the decision on impulse, but he'd hold to it because of stubbornness.
His mother had often told him he'd inherited that trait from hisfather.

Darkness greeted him as he reentered the chamber. The beam of his helmet lamp only served to
emphasize the lack of light—and hisloneliness. “Probably an inactivity timer,” he said aoud to bresk the
slence. He padded to the pedestal, pushed the button and, as bluish starsfilled the sky, switched off his
lamp.

Helooked down at the pedestal pand display. “ And an auto reset,” he said, seeing that the display
showed the same readings as when held first seen it. He pressed the leftmost button and pushed the dider
leftward until the stars turned from blue to white and al motion stopped. He stared hard at the sky but
couldn't tell if it showed the eighteen-hour advance of time since hisfirst encounter.

Bracing himsdlf against the pedestal for the expected dizziness, he pressed and held down the rightmost
button, then pushed the dider.

It wasn't as bad thistime, probably because held expected it. Arthur looked at the sky. It had changed
and no doubt another eighteen hours or so had gone by. He felt very isolated; the lander had probably
launched by now, leaving him the only man on the Moon. Then he remembered; the New Arabiamisson
should have dready landed. He thought briefly about going out and finding it. But, relatively speaking, the
Moon was ahig place. Without &t least amoon buggy, aworking buggy, the chances of locating the
mission was minuscule. Arthur shook his head. He knew he was temporizing—and anyway, if hedid
locate the mission, he'd probably be arrested on the spot. The space-faring nations weren't exactly the



best of friends at the moment.
Arthur gritted histeeth, pressed and held the leftmost button, then closed his eyes and pushed the dider.

The dizziness seemed no worse than before, and had about the same duration. He'd expected something
much more dramatic. Opening his eyes, he clutched the pedestdl in reaction to another kind of
dizziness—vertigo. Asif inahal of mirrors, Arthur saw multiple, superimposed copies of the chamber.
At the center of each, he could see a spacesuited figure. Thefigures, clearly astronauts, grabbed,
clutched, or staggered back from one of the central pedestals that vanished to infinity, like telephone
polesdong a Texas highway.

Then adoorway appeared in the dome—or domes—on the opposite side from the origina entrance.
Arthur noticed that the spacesuit technology seemed more advanced the farther away he looked—going
from his clunky-looking ouitfit to deek, amost formHitting clothing with al but invisible helmets.

Anideawasforming. Arthur examined the panel display; the pointer hugged the left verticd line. Yes, the
astronauts must dl be explorerswho, like himsdf, had discovered the planetarium and had used it to
trave to the same point in the future. But apart of his mind questioned his sanity; Zhenyahad maintained
that thiswasimpossible—and he wasright.

Fedling detached, like a performer in a pageant, he turned his gaze to the chambers.

The astronaut who seemed to be the farthest away started for the doorway. The other astronauts
followed in aline. Arthur joined the procession and walked toward the entrance. Apparently, lastin, first
out.

When Arthur got to the entrance, he saw that it was night on the Moon, but the crater was brightly lit.
There were people waving, clearly awe coming committee—and they weren't wearing spacesuits. Arthur
thought he could make out a hint of a clear dome over the crater.

Ahead, an astronaut took off his helmet. Arthur watched him for afew moments. The man didn't collapse
or anything, so Arthur felt safein removing his own headgear. As helifted off hishelmet, hefdt abreeze
and inhaed aclean smdll, very welcome after the recirculated intimacy of his spacesuit. And he heard
sounds of theworld again, voices of happy, laughing people and not just the tinny voices from his
transcelver or the sounds of his own breathing.

Just then, the talking and laughing stopped. People stopped and gazed up to where a spacecraft, an
enormous icosahedron-shaped vessel, had suddenly appeared. Although it was night in the crater, but
just bardly, the ship was high enough to catch the rays of the sun. It looked magnificent: polished metd,
angular surfaces with large viewports, blue auroraike plumes from the engines.

Observing the craft coming to alanding outside the domed crater, Arthur felt asif he were watching a
sci-fi epic. He could dmost hear the music.

"That must beit!” Arthur redized the purpose of the planetarium; it had to be arecruiting booth for
explorers—explorerswith ataent for languages. Maybe not a ability for languages so much as a flair
for solving puzzes—or an aptitude for solving anything. Or all of the above.

Then he saw the sun peek above the horizon, sending the terminator across the crater at about the speed
aman could run. Night turned abruptly to day. In the Moon's gentle gravity, Arthur felt like jumping and
cavorting out of sheer excitement. It looked asif it was going to be anice day. It would be grest if he had
someoneto shareit with.



Arthur heard a sound from behind and spun around. Having thought he wasthe last in the line, hewas
surprised to see afigure in an older-style spacesuit. Asthe figure began to remove his hdmet, Arthur
sucked in a breath. Helet his helmet thud to the ground and rushed forward. The figure appeared startled
for an ingtant, then flung off his helmet and spread hisarms.
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THE ALTERNATE VIEW: ROBERT HEINLEIN TURNS 100 by Jeffery D. Kooistra

Had lifeimitated art to the extent that Robert Heinlein had lived just adightly larger percentage of thelife
gpan of hisbeloved character Lazarus Long, he would have been celebrating his 100th birthday next
month, on 7/7/7 (the “ number of the Best," in my opinion). Sincelifedidnt, were just going to haveto
have a party without him, and, indeed, abig oneis planned.

If you haven't heard about the party yet, then make dl haste to your computer and check out the
following website—www.heinleincentennial .com—. Granted, the party takes place over the weekend of
July 6—38, and thisisthe Juneissue, but publishing schedules being what they are, | figure you're
probably reading this sometimein April or May, so therés dtill plenty of timeto joinin thefedtivities
yoursdlf. I'm certainly planning on being there.

If you attend you can hang out with such luminaries as Dr. Michad Griffin, the current administrator of
NASA; X Prize Chairman and Heinlein Prize Winner Dr. Peter Diamandis, Brian Binnie, pilot of
SpaceShipOne; authors Spider and Jeanne Robinson; and abunch of others—the list keeps growing.
Therewill be events, there will be shows, there will be tours—I'm not going to tell you what dl of them
are, snce I'mwriting in December and, well, details can change.

I'm aso not going to tell you much about Heinlein. | never met the man, and he died before | published
anything. He'sjust dways been one of my al time favorites. If you want to know about Heinlein, go get
yourself acopy of his Expanded Universe (ISBN 0-441-21883-0). Therein you can read Heinlein
stories and also read what Heinlein had to say about Heinlein. Y ou can dso easily find books written by
others about Heinlein, people who knew him and people who didn't, people who know what they're
talking about, and people who don't. And then theré's the Internet.

Wheat | am going to tdl you ismy own cute little Heinlein related story, onethat | think isuniquein the SF
world (and if it isn't, one of you will be sureto tel me), but I'll save that for the end.

| credit Heinlein for helping to turn meinto an Alternate View sort of author. Some of my earliest
memories of adult science fiction involve seeing Heinlein's name on booksin my eementary school
library. | can il picture those exciting illugtrationsin the juvenile noves, and summon up the fedingsthey
gave methen. Granted, the juveniles aren't exactly adult, but they did serveto forever link the name of
Heinlein with the concept of “stuff I'm going to enjoy reading.”

In preparation for writing this column, | felt the need to reread Heinlein'snovela“Wado.” | hadn't read it
since high schooal, but | recalled there was some aspect to it that had deeply influenced how | think. The
story appeared in Astounding back in 1942, and it was clear upon rereading it that Heinlein was going
for word count aswell as quality when hewroteit, for it isbloated. Still, it isimmensdy entertaining. The
relevant plot point for my purposes revolves around Wado's (he's a high-paid consultant genius)
attempts to understand a mysterious phenomenon. It seemsthat the broadcast power system the world
relies upon is breaking down. Power receptors stop working for no apparent reason. However, one man
had the power-receiving antennaon hisflying car repaired by abackcountry “witch doctor” of sorts. The
problem is not that the repaired antenna doesn't work—it works perfectly. But the formerly stiff elements
of the antenna now writhe and sway and move around like ahand grasping power from the void.

Heinlein was very well educated in both science and engineering, and understood better than most how
scientists think and work, or at least how they are supposed to. And in this story he presents his hero
with a phenomenon flagrantly unexplainable viaknown science. Indeed, it looks and acts like magic.

What Heinlein understood was that an ordinary scientist would have written the effect off asatrick, and



probably sight unseen. (Judging from the reaction | get whenever | bring up cold fusion or flying saucers,
they also get obnoxious and disdainful.) But in this story he has Waldo proceed in adifferent way. First
Waldo vaidates the redlity of the phenomenon, both its existence and itsinexplicability within the confines
of known science. He then goes ahead methodicaly investigating the phenomenon even though it requires
him to abandon concepts about redity that he knows to the core of his being must betrue.

| won't spoil the story for those of you who have never read it. The point, and the value of this story for
me, isthat Waldo provided for me an early modd of how one should approach the unknown, with a
skeptical but open mind, not a skeptica and closed one.

* * * %

My second published story | owe amost entirely to Heinlein. Prior to writing it, | had been reading the
callection Requiem: New Collected Works by Robert A. Heinlein and Tributes to the Grand Master
edited by Y oji Kondo (ISBN 0-312-85523-0), and had recently reread the actual story “Requiem.”
That isthe story of how D. D. Harriman, the man who sold the Moon in the story “ The Man Who Sold
the Moon,” findly madeit to the Moon himself and died there. One night as| wasleaving my girlfriend's
gpartment (Dorothy and | weren't even engaged yet), | walked out into the parking lot and saw this most
beautiful crescent moon hanging low on the horizon—athin line of light, like two horns pointing upward. |
was S0 struck by the view that | felt compelled to pause and drink it in.

A story ideacameto meas| entered my car.

Fortunately, the drive out of the apartment complex was mostly into the west, so | got to look at the
Moon the entiretime. It wasn't along drive—maybe athird of amile—but by thetime got out to the
main road, | had the entire story plotted in my mind. Then it just remained to go home and writeit, and
the result was* The Return of the Golden Age” which appeared in the March 1993 issue of Analog. Init,
| had my protagonists Max and Jmmy (Max was named after the character in Starman Jones) take a
gpecid grave marker smilar to that described in “Requiem” to the Moon asaway of thanking Heinlein
for ingpiring so many. Never before, nor since, has a story appear so precisay in my mind, nor worked
itself out so well when | wroteit down.

But this story became linked with Mr. Heinlein even more closely than | had intended.

| had been very careful to make sure my protagonists landed their ship in the same place on the Moon
that Heinlein had his heroes bring Harriman, and thiswasin the area of Mare Fecunditatis, the Sea of
Fecundity. How shocked and confused was | when the issue bearing my story arrived and | discovered
that Mare Fecunditatis had been changed to Mare Imbrium. Why in the hell would anyone make a
change like that? This made no senseto me at dl. It didn't really make any difference to the enjoyment of
the story, but thiswas just the sort of inconsistency with the origind that | disdain.

Asit happens, | wasin New Orleansthat year for the Nebula Awards Banquet, and to pick up the
Anaytica Laboratory Award for best short story of 1992 for my first published story, “Love, Dad.” |
met Stan Schmidt for the first time, and one of thefirgt things | asked him was why the names of the seas
had been switched in my recent story. Even more confused was | when he answered that “they”
(meaning the Anal og editorid staff) had wondered why it wasthat 1'd switched seas from what wasin
the origina story. For some reason, someone had been rooting around in the Astounding/Analog cdlar
and had noted the origind incarnation of the story in the pages of Astounding, and seen that therein
Heinlein had placed the landing in Mare Imbrium. Subsequently, the gppropriate changes were made to
My manuscript.

But the mystery didn't remain amystery for long. At least | don't think so. | suppose there could be
another explanation for what happened, but | really doubt it.



| was gitting around talking with some other writers, amongst them Poul Anderson and hiswife Karen,
when | related my curious story of the landing site name change. And then Karen Anderson looked up
from what she was doing (which | think was knitting, but it could have been needlepoint), her eyesdight
and said wordsto thiseffect: “1 bet it has something to do with Kay Tarrant.”

By way of explanation, Kay Tarrant worked for years with John Campbell as assistant editor of
Astounding and Analog. (Notethat in the earliest issue of Analog that | have, August 1973, sheislisted
asassstant editor Kay Tarrant. I've dso heard her referred to as“Katie” and “Kate” and “ Katherine,”
and | don't know if her title was assistant editor back in the Golden Age.) Over the years a sort of game
devel oped amongst the writers and Kay. Y ou see, as guardian of the public morality, Kay would edit out
or change moraly suspect phraseology in stories prior to their seeing print. So of course, Astounding
and Analog authorswould go out of their way to include moraly suspect double-entendresin their
stories, but written in such clever and stealthy waysthat Kay Tarrant would miss them. One of the most
famous examples of anaughty expression that got by Kay isfrom a George O. Smith story in which he
referred to “the original ball-bearing mousetrap,” by which he meant atomcat.

No doubt Heinlein attempted to dip one by Kay Tarrant by having his spaceship land near the Sea of
Fecundity, “fecund” meaning “fruitful in offspring.” Or perhaps he didn't and Kay just took it that way.
After dl, he didn't make up the name—thereredly isaMare Fecunditatis on the Moon.

Bethat asit may, in subsequent publications, Heinlein's origina landing Site was restored, for that is how
it appearsinthe Y oji Kondo book and aso Heinlein's collection The Past Through Tomorrow.
Nevertheless, the holy hand of Kay Tarrant reached out from the past and had it's way with my story,
changing the name again so that my tale, gppearing more than fifty yearslater, would be consistent with
the origind Astounding incarnation of “ Requiem.”

| doubt if anything like this has ever happened to any other author. Y et that is how Kay Tarrant, that
defender of public mordlity, that paragon of editorid virtue, that scythe to the base of the weedsin the
fertile minds of the Golden Age giantswe all revere, did Robert Heinlein and me at the sametime.

Copyright ©2007 Jeffery D. Kooistra
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VECTORING by GEOFFREY A.LANDIS
Pay attention. Thisisinformation you need to know.

Y ou read sciencefiction; | expect you've heard speculation about uploading, copying ahuman brain onto
acomputer. It'sapopular memein certain techno-geek circles. But the problem isimmense! Just how do
you copy abrain? A human brain contains a hundred trillion synapses, and replicating abrain in software
meansyoull have to map them all. Sure, you say, use some kind of nanotechnology, little
milli-microscopic robots. But that makes no sense: theinsde of ahuman body isavery messy placefor
hypothetica nano-robotsto operate. It would be like trying to operate fine machinery in a swamp.

Well, there was abiologist. Call her Amanda Quinn. That's not redlly her name, but she's dead now
anyway. Dr. Quinn had the revelation that you don't need to invent nanotechnology; bacteriaarelittle
nanotech robots, and they're cheap. They reproduce on their own, they're adapted to live inside the
human body, and—here's a nedt little trick she figured out how to do with reverse-transcriptase—they
can record the synapse pattern right into their DNA, just like writing datato ahard disk. Lots of data
storage available on DNA.

Amandadid the trick with a species of meningitis bacteria (Specificaly astrain of Neisseriameningitidis,
the classic meningococcus, that happened to be available in her lab, if you care). The Neisseriaweren't
designed to work together, but she tweaked that, and she rewrote their genome alittle to help them pass
the blood-brain barrier alittle easier. Evolution isgood at exploring awide trade space, but when you
know what you want, design isalot better: she could make bacteria do stuff that they could never do by
evolution. After dl, birds can't fly 600 miles per hour, but jets do.

She did thework in her homelab, so the university wouldn't grab the patent rights, and started out on
rats. The university safety office was dways going on about safety protocols, maybe she should have
listened. Or talked to arat scientist. Rats bite, if you're not careful.

The origind bacterium had coevolved with humans, which meant that it wasn't very fast or very letha, but
when she was making her changes she turned off alot of the feastures that kept its growth rate dow. Now
it goeskind of crazy, reproducing way too fast for its host's good. Other than that, the bacteriaworked
just the way sheld planned; copying every nuance of her synaptic patterns while eating her brain.

She could have been contrite, | guess, contacted the authorities, spent her remaining few months helping
search for acure to the disease shed invented. She didn't think like that. Instead of a cure, she worked
on therevised verson, 2.0, alittle more contagious.

Oh, and shereversed it. Writing isn't much harder than reading, it turns out; the 2.0 version takes that
information written in the DNA, and writes her synapse pattern into other brains.

So, herésthe bottom line. Do you sometimes fed like you're someone else? Forget what you were doing
acouple of hours of the day? More and more of the day you're not redly dl there?

Y ouredying. And your brain is being overwritten.

Too bad theinfection is sill deadly. Onceit finisheswriting her into your brain, shelll have sx months,
maybe ayear, beforeit killsher. (You.) Shell progressalittlein her research. She might even get to the
cure, using your brain (or what used to be your brain), but probably not.

Her original body is dead by now, but she keeps dl her notes on the web. She can access them from
anywhere, and by now she's used to switching bodies. | think there's afew hundred of her working on



the problem.

And that's good, because right now, she's your only hope. Y ou see, you're infected with both of the
grains she made, the 1.0 and 2.0 versions. Right now, about a hundred billion of the little guys are writing
her brain pattern into yours, and about a hundred billion or so of the other kind are busy copying down
your synapse pattern before they est it.

Some of her memories are yours now (soon enough al of them will be). Y ou'll discover you know your
way around alab. Do alittle work with plasmids, zip some DNA around. The 1.0 bacteriadon't
propagate very well, but you can engineer them to ddliberately infect people. Y ou'll till die—sorry—hbut
if you make your little passengersinfectious, you'll wake up in somebody elsg's brain.

For awhile, anyway. Then you'll have to move on.

Wéll, yes, that means you'll be a parasite. Isthat so bad? Intelligence has always been a parasite. But
now you can pass aong more than just language, cultural vaues, and religions. Now you can pass aong
your entire persondity.

It's beginning to infect other animalstoo, | think. The other day | saw adog pawing a a compuiter, trying
to log into Amanda Quinn'sfiles. And I'm alittle worried about the raccoons.

But that doesn't matter to you now. Y ou want to live? It's easy enough. Learn to be infectious.
It'syour only hope.

Copyright ©2007 Geoffrey A. Landis
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QUEEN OF CANDESCE by KARL SCHROEDER

* * * %

Illustration by George Krauter

"Theend of theworld asweknow it” meansthe beginning of theworld aswedon't know it....
The Story So Far

A woman is falling from the sky. She's taking a long time doing it, so Garth Diamandis , aging
playboy and exile on Greater Joyre, takes histime in setting up her rescue.

Greater Soyreiscircular, a vast open-ended cylinder of metal at least twelve milesin diameter.
Foyre is thousands of years old and is slowly falling apart. Itsinner surface is paved with dirt and
trees and dotted with strange, inward-turned pocket nations. Garth's people have always lived
here, either in the paranoid miniature kingdoms of the cylinder, or in the rotating cities that hover
in the open air around which Spyre revolves. Few of them have ever taken an interest in the
world beyond Spyre; yet this woman has drifted in on the weightless air from that very world.

Garth manages to catch her before she tumbles to death on Spyre'sinner surface and takes her
home to the damp basement he's called home for the past dozen years or so. It is here that Venera
Fanning awakens a day later.

Ah, Venera: sociopath princess, pampered courtier, and spy-mistress; casual murderer, recent
savior of the world, and wife of Admiral Chaison Fanning of Sipstream. Garth, ladies-man that
heis, isimmediately besotted with her. But he can't puzzle out her strange story, which involves
pirates, betrayal, and ruin at the very heart of the world.

Some of what she saysisfamiliar. Garth knows that Spyre is one tiny object spinning in the
immense artificial world known as Virga. Virga s a hollow sphere—a balloon,

essentially—several thousand milesin diameter, orbiting on its own somewhere in deep space. The
balloon contains air, water, drifting rocks—all the necessities of life, including man-made fusion
suns that light small parts of its vast volume. Nations coal esce around these suns, and the greatest
sun is Candesce, which lies at the very center of Virga. Thereisno gravity in Virga, save that
which you can make using centrifugal force. Spyreis one of the most ancient of the habitats built
to take advantage of Virga's strange environment.

It is also a place where, once you have arrived, you may never leave. Garth tries to convince
Venera of thisfact, but she refuses to believe him. She comes from Sipstream, a nation of
mile-wide wood-and-rope town-wheels and free-floating buildings and farms a thousand miles
from Spyre. Born to privilege, used to freedom—and ever sure of her self—she sneaks away from
Garth to attempt a grand leap off the edge of Spyre. Before she can reach weightless air and
escape, however, sheis captured by soldiers of the four-acre nation of Liris. Dragged inside the
single cube-shaped stone building that makes up the ancient nation, she is forcibly made into a
citizen and called on to serve Margit , Liriss* botanist” or ruler.

Serving the botanist is educational. Venera learns that the claustrophobic principalities that dot
the cylinder's surface are ancient. Some are so old that they still possess treasures taken from
Earth when Virga was first made. Liris, for instance, isthe only place in the world where cherry
trees grow. Lirisand its neighbors sell their raritiesin the Great Fair of Spyre, and the botanist
intends for Venera to work there until the end of her days.



Margit is going to guarantee Venera's loyalty by injecting her with a drug that will cause madness
unless regular doses of an antidote are provided. Venera knows that time is running out, but there
are things she must know. She visits the Fair to ask about goings-on in the outside world. AlImost
immediately she learns that her husband, Admiral Chaison Fanning , has been reported killed ina
great battle on the far side of the world.

Overcome with ice-cold grief and outrage, Venera confronts Margit in her bedchamber. The two
women fight but Venera gets the upper hand, injecting the botanist with her own diabolical drug
and sending her screaming into the night. Then, assembling the stunned citizens of Liris, she
declares Margit's most tragic victim to be the nation's new botanist. Then she walks away from
Liris, with no plan and no home anymor e to escape to. Alone, aimless and hopeless, she returns to
the one man in Spyre she can trust: Garth Diamandis.

* * * %

Venera has been listed as a traitor in her adopted home of Sipstream and cannot return to the
court intrigues of her childhood home in Hale. For a while she driftsin a state of numb despair,
living like a vagabond with Garth Diamandis in the wilds of Greater Spyre. When she learnsthere
may be a way off of Spyre, though, she's faced with making a choice. Either go home and

confront the fact of Chaison Fanning's death; or delay the inevitable. She decides to delay, by
telling herself that she needs power to exact revenge on those responsible for Chaison's death. She
will stay herein Spyre until she has that power.

Garth knows of a way to get it. Observant as heis, he's seen that she carries an ancient signet
ring (taken from the treasure of Anetene in the last book) marked with the symbol of a horse. If
thering iswhat he thinksit is, vast riches may be theirs for the taking. But it won't be easy: to
learn the truth they have to brave the deadly airfall, a region of Greater Spyre where the ground
has given way and torrents of wind blast down and out of the world. Garth leads Venera along
hidden paths to the gates of a forlorn tower that stands alone in the midst of the airfall. There, her
ring turns out to work as a key, letting themin to Buridan Tower, which has not been entered in
two hundred years.

Venera takes the identity of Amandera Thrace-Guiles, last heir of Buridan, and rises up the
Buridan elevator to Lesser Spyre to claim an inheritance that has been waiting for an heir for
centuries. Naturally the great powers of Soyre are skeptical of her claim—none more so than
Jacoby Sarto , spokesman for the feared nation of Sacrus. Sarto does his best to torpedo Venera's
claim, an effort that culminates in a confrontation during her confirmation interview. Sacrus, it
turns out, isthe homeland of Margit. Sarto knows about the key to Candesce and reveals that
Sacrus hasit.

During these escapades Venera also has a run-in with a local insurgent group, whichisled by a
young man she finds attractive: Bryce is of noble background but has adopted the Cause, which
isto reintroduce a form of emergent democracy to Spyre, and eventually Virga itself. Venera
thinks he's doomed to fail, but he emerges as a key ally as events unfold.

So now she has the wealth and power she craved—even if her hold on it is tenuous. What to do?
Venera's not willing to admit the growing sense of affection she feels for Garth, or the equally
unfamiliar sense of loyalty she's learning. She decidesto leave Spyre. At the same time, Garthis
completing his own quest, a search for someone named Selene Diamandis . They part ways, two
battle-scarred veterans of long emotional wars, with no expectation that they will ever meet
again.

* * * %



Free of Spyre at last, Venera feels a huge burden lifted from her shoulders. She watchesfroma
passenger ship as the twelve-mile-diameter open-ended cylinder that is Virga's oldest nation
recedes among the clouds. But Spyre is not done with her yet.

Venera's ostensibly on a trade expedition to the principalities of Candesce on behalf of Buridan
House. In fact she intends to jump ship at the nearest port and make her way back to her adoptive
home of Sipstream. There, sheis planning regicide, for she blames the sovereign Pilot of
Sipstreamfor the death of her husband Chaison. Venera's not one to plan small.

Just as she's about to put her plan into action, Venera receives an unsigned letter telling her that
her friend Garth Diamandis has been abducted back on Spyre. The evil pocket nation of Sacrus
has him, and they will torture and kill him unless she returns to Soyre and does what they say.

Venera pretends to be indifferent to Garth's fate, but in reality she can't leave him. She has to
invent an excuse for herself, but in the end returns to Spyre to save him. Sacrus has made her
mad; assassinating Sipstream's king will have to wait.

Back in Buridan, Venera enlists the aid of the insurgents led by the dashing if naive Bryce. She
also returnsto her former home of Liristo gain their aid, and Liris's new Botanist promisesto
bring in the powerful preservationist faction aswell. Venera intends a strike into the very heart of
Sacrus territory to rescue Garth. Thiswould be impossible for any party traveling overland, but
she intends to go underland—bel ow the skin of Spyre and up through the basement of Sacrus's
fortress, the Grey Infirmary.

What follows is a set piece of squad-scale combat as Venera's group infiltrates the building and
finds Garth. In the course of this adventure, Venera has another run in with her former employer,
Marqgit of Sacrus, who is now completely mad (Venera's fault, but something she refuses to feel
guilty about). Margit has the key to Candesce and is about to kill Garth when Venera intervenes.
She escapes Sacrus with both Garth and the key.

Back in safe territory, Venera complicates her life by unexpectedly falling into bed with Bryce.
Whether it's just an adrenalin reaction or the sign of something deeper, she has no time to find out
because Sacrus has summoned the Spyre Council to announce that Buridan, in the person of
Venera Fanning, has started a war.

* * * %

17

reble was a musician by day, and amember of Bryce's underground by night. Hed aways known that he
might be called upon to abandon hisfagade of serene artistry and fight in the Cause—though like some of
the othersin the secret organization, he was uneasy with the direction things had taken lately. Bryce was
becoming atogether too cozy with the imposing Amandera Thrace-Guiles.

Not that it mattered anymore, as of thisminute. Clinging to aknuckle of masonry high on the sde of the
Lesser Spyre Ministry of Justice, Treblewasin anided position to watch the city descend into anarchy.

Treble had gained access to the building disguised as a petitioner seeking information about an
imprisoned relaive. His assgnment wasto plant some fase recordsin aMinigtry file cabinet on the
twefth floor. He evaded the guards adroitly, made hisway up the creaking stairs with no difficulty, and
had just ensconced himsdlf in the records office when two things happened simultaneoudy: the staccato
sound of gunfire echoed in through the half-open window; and three minor bureaucrats gpproached the
office, talking and laughing loudly.



Thiswaswhy Treble found himsdf clutching arounded chunk of stone that might once have been a
gargoyle, and why he was staring in fascination at the streets that lay below and wrapped up and around
the ring of the town whedl. He hardly knew whereto look. Little puffs of smoke were appearing around
the Spyre docks directly overhead. The buildingsthere hovered in midair like child'stoysfloatingina
bathtub and seldom moved; now severd were gliding dowly—and ominoudy—in collison courses.
Severa shipshad cast off. Meanwhile, hafway up the curve of the whedl, some other commotion had
sprung up around the Buridan Estate. Barnacled asit was by other buildings, he could never have
identified the place had he not been familiar with the layout, but it was clearly the source of that tal pillar
of smoke that stood up two hundred feet before bending over and wrapping itself in afading spira
around and around the inner space of the whed!.

People were running in the avenue below. Ever the conscientious spy, Treble shifted his position so that
he straddled the gargoyle. He checked hiswatch, then pulled out a frayed notebook and a stub pencil.
He dabbed the pencil on thetip of histongue then squinted around.

Item One: At four-fourteen o'clock, the preservationists broke our agreement by attempting to
prevent Sacrus from occupying the docks. At least, that was what Treble assumed was happening.
The hastily scrawled note from Bryce that had mobilized the resstance told of arguments during the
Sacrusraid last night, hasty plans made and discarded in the heat of the moment. Thrace-Guiles wanted
to rally the nations of Greater Spyre that had lost people to Sacrus. The preservationists had their own
agenda, which involved cowing Sacrusinto letting them run arailway line through the middle of the greet
nation'slands. Sacrusitsalf was moving and activating its alies. So much was clear; but in the
background of thisfairly straightforward politica Stuation, agrester upheaval wastaking place,

Bryce had said on more than one occasion that Spyre was like the mainspring of awatch wound too
tight. A angletap in theright place might cause avicious uncoiling—a snap. Many in Spyre had read
about the Pantry War with envy; over centuries athousand resentments and grudges had built up
between the pocket nations, and it was glorious to watch someone elsefindly try to settle a score.
Everyone kept ledgers accounting who had dighted whom and when. Nothing was forgotten and behind
their ivy- and moss-softened walls, the monarchs and presidents of nationslittle bigger than swimming
pools spent their lives plotting their revenges.

The well-planned atrocities of the resistance were little trip-hammer blows on the watch's case, each one
an attempt to break the mechanism. Tap the watch, shakeit, and listen. Tap it again. That had been
Bryce's drategy.

Sacrus and Buridan had hit the sweet spot. Shop-fronts were damming al over the place, like air-clams
caught in abeam of sunlight, while gangs of men carrying truncheons and knives seemed to materidize
like smoke out of the aleys. It wastimefor a settling of scores.

Item Two: chaosin the streets. Maybe time to distribute currency?

Treble peered at the line of smoke coiling insde thewhed. Item Three: Sacrus seems to have had
mor e agents in place in the city than we thought. They appear to be moving against Buridan
without council approval. So ... Item Four: council no longer effective?

He underlined the last sentence, then thought better and crossed it out. Obviously the council was no
longer in contral.

He leaned over and examined the flagstoned street ahundred feet below. Some of those running figures
were recognizable. Infact...

Wasthat Amandera Thrace-Guiles? He shaded his eyes against Candesce'sfire and looked again. Yes,



he recognized the shock of bleached hair that surmounted her head. She was hurrying aong the avenue
with one arm raised to shoulder height. Apparently she wasaming apistal at the man walking ahead of
her. Oh, that was definitely her then.

Around her amob swirled. Treble recognized some of his compatriots, there were others, assorted
preservationists, soldiers of minor nations, even one or two council guards. Were they escorting
Thrace-Guiles, or protecting someone el se Treble hadn't spotted?

Item Five: council meeting ended around four o'clock.

He sighted in the direction Thrace-Guiless party was taking. They were headed for Buridan Estate. From
ground level they probably couldn't tell that the place was besieged. At thisrate they might walk right into
acrowd of Sacrus soldiers.

Treble could still hear voicesin the room behind him. He tapped thefile folder in his coat pocket and
frowned. Then with a shrug he swung off his masonry perch and through the opened window.

The three bureaucrats stared at him in shock. Treble felt the way he did when he dropped anotein
performance; he grinned apologeticaly, sad, “Here, filethis,” and tossed his now-redundant folder to
one of the men. Then heran out the door and made for the stairs.

Garth Diamandis staggered and reached out to steady himself againgt the wall of abuilding. He had to
keep up; Venera Fanning was dtriding in great steps dong the avenue, her pistol held unwaveringly to
Jacoby Sarto's head. But Garth was confused; people were running and shouting while overhead even
lines of smoke divided the sky. Thiswas Lesser Spyre, he was sure of that. The granite voice of his
interrogator ill echoed in Garth's mind, though, and his arms and legs bellowed pain from the many
burns and cuts that ribbed them.

He had inssted on coming today and now he regretted it. Once upon atime held been ayoung man and
able to bounce back from anything. Not so anymore. The gravity here weighed heavily on him and for the
first time he wished he was back on Greater Spyre where he could il climb treeslike aboy. Alonedl
those years, he had reached an accommodation with himsalf and his past; there'd been days when he
enjoyed himsdf asif he redly were ayouth again. And then the woman who now stalked down the
center of the avenue ahead of him had appeared, like aburning crossin the sky, and proceeded to turn
hissolitary life upside down.

He'd thought about abandoning Venera dozens of times. She was saf-reiance personified, after dl. She
wouldn't miss him. Once or twice he had gotten asfar as stepping out the door of the Buridan estate.

L ooking down those haf-familiar, secretive streets, he had redized that he had nowhere to
go—nowhere, that is, unless he could find Selene, the daughter of the woman whose love had caused
Gath'sexile

Logic told him that now was the time. Venerawas bound to lose this foolish war shed started with
Sacrus. The prudent course for Garth would be to run and hide, lick hiswoundsin secret and then...

Ah. It wasthis and then that was the problem. He had found Selene, and she had turned him over to
Sacrus. She was theirs—arecruit, like the ones Moss claimed had |eft many of Spyre's sovereign lands.
Sacrus had promised Selene something, had lied to her; they must have. But Garth wastoo old to fight
them and too old to think of al the clever and true words that might win his daughter's heart.

Sdlene, hiskin, had betrayed him. And V enera Fanning, who owed him nothing, had risked her lifeto
savehis.



He pushed himsdlf off from thewall and struggled to catch up to her.

A man ran down the broad steps of the Justice ministry. He waved his arms over his head. “Don't go that
way! Not safel”

Venera paused and glanced a him. “Y ou're one of Bryce's."

"That | am, Miss Thrace-Guiles.” Garth half smiled at the man's bravado; these democrats refused to
address people by their titles. Veneradidn't seem to notice, and they had a hurried conversation that
Garth couldn't hear.

"Thereyou are.” Heturned to find the preservationist, Thinblood, sauntering up behind him. He grinned
at Garth. “ Y ou ran off like a startled hare when she came out of the council chamber.”

Garth grunted. Thinblood seemed to have decided he was an old man who needed coddling. It was
annoying. He had to admit to himsdlf that it was arelief to have him here, though. The rest of thismotley
party consisted mostly of VVeneras other freed prisoners and they made for bad company, for much the
same reasons as Garth supposed he did. They al looked apprehensive and tired. It didn't help that their
presence at council didn't seem to have made a dent in Sacrus's support.

Garth and Thinblood had been talking under an awning across the street when V enera Fanning appeared
at the officid's entrance to the council chamber. She backed out dowly, her posture strange. As she
emerged further it became clear that she was holding agun and aming it at someone. That someone had
turned out to be Jacoby Sarto.

Before he knew it Garth was by her side. “What are you doing?’ he heard himself shouting. Shed merdly
grimaced and kept backing up.

"Things didn't go our way,” sheld said. Past Sarto, the council guards were lining up with thelr riflesaimed
at her. At the sametime, the commoners doors around the long curve of the building were thrown open.
A hoard of people spilled out, some of them fighting openly. Venera's supportersran to her side as
Bryce's agents gppeared from nowhere to act as crowd control. And then agasp went up from the
watching crowd as Principe Guineveraand Pamea Anseratte pushed the council guards asde and came
to stand at Venerdsside.

"Thelines have been drawn,” Anseratte said to the council guards. “ Sacrusis not on the council's Side.
Stand down.”

Reductantly, the guards |owered their rifles.
Garth leaned closeto Venera. “Did hetell them your ... secret?” But she shook her head.

Maybe it was having Thinblood's reassuring hand on his shoulder, but as Veneraargued now with
Bryce's py, thefog of fatigue and pain lifted enough for Garth to begin to wonder about that. Jacoby
Sarto had not told the council who Veneraredly was? That made no sense. Right now Amandera
Thrace-Guiles was the darling of the old countries. She was the resurrected victim of Sacruss historica
arrogance, she was a champion. If Sarto wanted to deflate Sacrus's opposition all he had to do was
reved that shewasafake.

"Why did shedoit?’ he wondered adoud. Thinblood laughed.

"Y ou're trying to second-guess our Amandera?’ He shook his head. “ She's got too much firein her
blood, that's clear enough. Obvioudy, she saw a chance to take Sarto and she went with it."



Garth shook hishead. “Thewoman | know wouldn't see Sarto as a prize to be taken. Sheld think him a
burden and be happy to berid of him. And if he'sa prisoner why doesn't he seem more concerned?’
Sarto was standing with his arms crossed, waiting patiently for Venerato finish her conversation. He
seemed more to be with her than taken by her. Garth seemed to be the only one who had noticed this.

"Attention!” Veneraraised her pistol and for amoment he thought she was about to fire off around. She
aready had the atention of everyonein sght, though, and seemed to redlizeit. “Buridan isunder sege!”
she cried. “Our ancient house is surrounded by Sacrus's people. We can't go back there."

Garth hurried over. “What are we going to do? They've moved faster than we anticipated.”

She nodded grimly. “ Apparently, their ground forces are moving to surround the elevator cables—the
onesthey can get to, that is.”

"Most of our aliesare on Greater Spyre,” he said. If Sacrusisolated them up herein the city, they would
have to rely on the preservationists, and afew clearheaded |eaders such as Moss, to organize the forces
down there.

For amoment that thought filled Garth with hope. If Venerawas sdelined at this stage, she might be able
to avoid being drawn into the heart of the coming conflagration. A checkmated Buridan might survive
with honor, no matter who won.

Clearly Venerahad no intention of going down that road. “We need to get down there,” she was saying.
“Sacrus doesn't control dl the elevators. Pamela, your country'sline, whereisit?'

Anseratte shook her head. “It's two whedls away from here. We might makeit, but if Sacrus aready has
men in the streets they've probably taken the axis cable cars aswell.”

Guineverashook hishead aswell. “Our line comes down about amile from Carrangate. They'rean old
ally of Sacrus. They could use usfor target practice on our way down."

"What about Liris?” It was one of Mosss men, standing aertly with aproud look in hiseye. “Lady, we
arethe only nation in Spyre that has recently fought awar. There may not be many of us, but..."

She turned adazzling smile on the man. “Thank you. Y es—but your elevator isabovethe Fair, isn't it?”
"And the Fair, m'lady, is Six blocks up the whed, that way.” He pointed off to the | ft.

"Thisway!” Veneragestured for Sarto to precede her, then stalked toward the distant pile of buttresses
and roofsthat wasthe Fair.

Garth followed, but asthe fog of exhaustion and pain dowly lifted from him he found himself considering
their chances. It wasfolly for Venerato involve hersdf in thiswar. Sddined, she might be sefe.

Sacrus had known what to reveal about her to draw her fangs, but they had chosen not to reved it. The
only person on this side of the conflict who knew was Garth himsdlf. If word got out, Venerawould
naturaly assumethat it was Sacruss doing. It would be so smple...

Troubled but determined to follow thisthought to its conclusion, Garth put an extraeffort into his
footsteps and kept up with Venera as she made for the Fair.

* k% k %

Liris perched on the very lip of the abyss. At sunoff the building's roof was soaked with light, al golds
and purple and rose. The sky that opened beyond the battlement was open to al sides; Veneracould



amost imagine that she was back in the provinces of Meridian where the town whedswere small and
manageable and you could fly through the free air whenever you chose. She leaned out, the better to lose
hersdf in theradiance.

Tents had been set up on the rooftop behind her, and Moss was holding court to awild variety of Spyre
dignitaries. They camein al shapes and sizes, masked and unmasked, lords and ladies and diplomats and
generdissmos. United by their fear of Sacrusand itsdlies, they were hastily assembling a battle plan
while ther tiny armiestraveled here from across Greater Spyre. Venerahad looked for those armies
earlier—but who could spot adozen men here or there making their way between the mazelike walls of
the estates?

It would be an eerie journey, she knew. Garth had shown her the overgrown gates to estates whose
windows were dathered with black paint, whose occupants had not been seen in generations. Smoke
drifted from their chimneys, someone was home. The soldiers of her dliance might stop at one or two of
those gateways and shout and rattle theiron, hoping to find alieswithin. But there would be no answer,
unlessit be arifle shot from behind awall.

For thefirg timein days, Venerafound herself idle. She was too tired to look for something to do, and
S0 as she gazed out a the endless skies that familiar degp melancholy stole over her. Thistime, shelet it

happen.

She wanted Chaison back. It wastime to admit it. There were many moments every day when Venera
longed to turn to him and grin and say, “Look what | did!” or “Have you ever seen anything like it?’
Sheld had such amoment only an hour ago, asthefirst of the Dali horses were led into their new
paddock in the far corner of Lirisslot. The spindly steeds had been trained to be ridden, and she had
mounted up hersalf and trotted onein acircle. Oh, sheld wanted to catch someone's eye at that moment!
But she was Amandera Thrace-Guiles now. There was no one to gpped to, not even Garth, who was
making himsdlf scarce sncethear arrivd.

She heard afootstep behind her. Bryce leaned on the stones and casually reached out to take her hand.
She damogt snatched it back, but his touch awoke something in her. Thiswas not the man she wanted,
but there was some value in him wanting her. She smiled at him.

"All the pawns and knightsarein play,” he said. His thumb rubbed the back of her hand. “It's our
opponent's move. What would you like to do while we wait?'

Venerds pulse quickened. His strong fingers were kneading her hand now, almost painfully.
"Uh...” she said, then before she could talk hersdlf out of it, “ They've given me an actud room thistime.”
"Wel.” Heamiled ironically. “ That'san honor. Let'sgotry it out.”

Hewaked toward the stairs. Venera hesitated, turning to look out at the dimming sky. No: the pang was
gtill there, and no amount of time with Bryce was going to make it go away. But what was sheto do?

Venerafollowed him down the sairs, her excitement mounting. Severa people hailed her, but she smply
waved and hurried past. “ Thisway,” she said, grabbing Bryce's arm as he made to descend the main
dtairs. She dragged him through a doorway hidden behind afaded tapestry. Thisled to anarrow and
dusty little corridor with severa doorsleading off of it. Herswas at the end.

She barely had time to open the door before his arms were around her waist. He kissed her with
passionate force and together they staggered back to the bed under its little pebbled-glass window.



"Shut the door!” she gasped, and as he went to comply she undid her blouse. As he knelt on the bed she
guided his hand under the silk. They kept their mouths locked together as they undressed one another,
then she took his cock in her hands and didn't let go as they sank back onto the cushions.

Later asthey sprawled across the demolished bed, he turned to her and said, “ Are we partners?’

Venerablinked a him for amoment. Her mind had been entirely e sawhere—or more exactly, nowhere.
“What?'

He shrugged onto his sde and hishand casudly fell on her hip. “Am | your employee? Or are we
pursuing pardld interests?'

"Oh. Wdll, that's your decison, isnt it?"

"Hmm.” He smiled, but she could tell he wasn't satisfied with that reply. “My people have been acting as
your spiesfor the past few weeks. They're not happy about it. Truth to tell, Amandera, I'm not happy
about it."

"Aaahhh...” She stretched and |leaned back. “ So the past hour was your way of softening me up for this
conversation?'

"Wadl, no, but if there's going to be a good strategic moment to raise the issue, thishas got to beit.” She
laughed a his audacity. He was no longer smiling, though.

"Y ou'd be mistaken if you thought | was picking Sdesin thiswar,” he said. “I don't give adamn whether
it's Sacrus or your faction that wins. It's ill titled nobles, and it'll make no difference to the common

people.”
Now she sat up. “Y ou want your printing press.”

"I have my printing press. | forged your signature on some orders and it was ddlivered yesterday. Those
of my people who arent in thefield right now are running it. Turning out bills by the thousands.”

She examined hisface in the candldight. “ So ... how many of your peopleredly are inthefidd?"
"A hdf dozen."

"You told methey wereal out!” Sheglared a him asaknife of pain shot up her jaw. “A hdf dozen?Is
thiswhy we had no warning that the estate was being attacked? Because you were keeping a handful of
people where they'd be visble to me?—So I'd think they were dl out?"

"That's about the sze of it, yes™"
She punched him in the chest. “Y ou lost me my estate! My house! What €l se have you given to Sacrus?'

"Sacrusisnot my affair,” he said. Bryce was deadly earnest now. Clearly she had migudged him.
“Restoring emergent democracy in Virgaismy only interest,” hesaid. “But | don't want you to diein this
war, and I'm sorry about your housg, if it'sany consolation. But what choice did | have? If everything
descends into chaos, when am | going to get my ink? My paper? When were you going to do what |
needed you to do? Look mein the eye and tell meit wasa priority for you."

Veneragroaned. “Oh, Bryce. Thisistheworst possbletime...”
"—Theonly timel havel"



"All right, dl right, | see your point.” She glowered at the plaster cailing. “What if ... what if | send some
of my peoplein to run the press? We don't need trained insurgentsto do that. All | want isto get your
people out inthefield! I'll give you as much ink and paper asyou want."

Heflopped onto hisback. “I'll think about that.”
Therewasabrief slence.

"You could have asked,” she said.

" did"

Venerawastrying to think of some way to reply to that when there was aloud bang and she found
hersdlf ingde astorm of glass, shouting in surprise and trying to jump out of theway, banging her chin
while shards like claws scrawled up her ribs and aong her thigh.

Scratched and stunned, she sat up to find herself on the floor. Bryce was knedling next to her. The candle
had gone out, and she sensed rather than saw the carpet of broken glass between her and her boots. The
little window gaped, the leading bent and twisted to let in apuff of cold night air. “What was...” Now she
heard gunfire.

"Oh shit.” Bryce stood up and reached down to draw her to her feet. “We've got to get out there.

"Sacrus has arrived.”

* * * %
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Therewas till asplinter inthe ball of her foot, but VVenerahad no timeto find it and dig it out. She and
Bryceraced up the stairsto the roof as shouts and thundering feet began to sound on the steps below.

They reached the roof, and Bryce immediately ran off somewhereto theright. “1 need to get to the
semaphorel” he shouted before disappearing into the gloom. All the lanterns had been put out, Venera
redlized; she could just see the silhouettes of the tents where her people had been meeting. The black
cut-out shapes of men roved to and fro, and she made out the gleam of arifle barrel here and there. It
was strangely quiet, though.

She found the flgp to the main tent more by ingtinct than anything el se, and stepped in. Lanterns were il
lit here, and Thinblood, Pamela Anseratte, Principe Guinevera, Moss, and the other leaderswere dl
standing around amap table. They al looked over as she entered.

"Ah, thereyou are,” said Guineverain astrangely jovid tone. “Wethink we know what they're up to."

She moved over to the table to look at the map. Little counters representing Sacrus's forces were
scattered around the unrolled rectangle of Greater Spyre. A big handful of tokens was clustered at the
very edge of the sheet, where Lirishad itsland.

"It'san insane amount of men,” said Thinblood. He gppeared strangely nervous. “Wethink over a
thousand. Never seen anything likeit in Spyre.”

Guinevera snorted. “Obvioudy they hope to capture our entire command al a once and end the war
beforeit begins. And it looks like they stand a good chance of succeeding. What do you think, Venera?'

"Wdl, |—" Shefroze,



They weredl saring a her. All Slent.

Guineverareached into his brocaded coat and drew out a sheet of paper. With shocking violence he
dammed it down on thetable in front of her. Venerafound hersaf looking at a poor likeness of
hersalf—with her former hairstyle—on aposter that said, Wanted for Extradition to Gehellen,
VENERA FANNING.

"Soit'strue” said Guinevera. Hisvoice was husky with anger, and his hand, till flattening the poster,
was shaking.

She chewed her lip and tried to stare him down. “ Thisis hardly the time—"

"Thisisthetime!” he bellowed. "You have started awar!"

"Sacrus sarted it,” shesaid. “They darted it when they—"

But held struck her full acrossthe face, and she spun to the floor.

She tasted blood in her mouth. Where was Bryce? Why wasn't Moss rushing to her defense?
Why wasn't Chaison here?

Guineverareared over her, his dense mass making her flinch back. “Don' try to blame others for what
you've done! Y ou brought this catastrophe on us, imposter! | say we hang her over the battlement and let
Sacrus use her for target practice.” He reached down to take her arm as Venera scrambled to get her
feet under her.

Light knifed through the tent's entrance flgp and then miraculoudy the whole tent lifted up asthough
tugged off theroof by agiant. The giant's cough was till echoing in Veneras ears asthe tent sailed into
the permanent maelstrom at the edge of the world, and was snatched away like atorn kerchief.

Another bright explosion, and everyone ducked. Then everyone was running and shouting at once and
soldiers were popping up to fire their blunderbusses, then squatting to refill them astrails of smoke and
fire corkscrewed overhead. Veneras earswere still ringing, everything strangely aoof as she stood up
and watched the big map on the table lift in the sudden breeze and dide horizontally into the night.

Who had it been? she wondered dimly. Had Moss turned on her? Or had Odess said something
injudicious? Probably some soldier or servant of Liris had spoken out of turn ... But then, maybe Jacoby
Sarto had become bored of his confinement and decided to liven things up a bit.

Venerawas haf aware that the squat cube of Liriswas surrounded on three sides by an arcing
congtdlation of torches. Thered light served to illuminate the grim faces of the soldiersrushing past her.
Sheraised her hand to stop one of them, then thought better of it. What if Guinevera had remembered to
order her arrest?—Or degth? As she thought about her new situation, Venerabegan to be afraid.

Maybe she should go insde. Liris had stout walls, and she il had friends there—she was dmost sure of
that. She could, what—go chat with Jacoby Sartoin hiscdll?

And where was Bryce? Semaphore, that wasit; he'd gone to send a semaphore. She forced hersdlf to
think: the semaphore station was over there ... Where abig gap now yawned in the side of the
battlement. Some soldiers were laying planks acrossit.

"Ohno.” No no no.



Deep insde Veneraaquiet snide voice that had aways been there was saying, * Of course, of course.
They al aandon you intheend.” She shouldn't be surprised at thisturn of events, she had even planned
for it, in the days following her confirmation. It shouldn't come as a shock to her. So it seemed strange to
watch hersdf, asif from outside, as she hunkered down next to the elevator mechanism at the center of
the roof, and wrapped her arms around hersalf and cried.

| don't do this. Shewiped at her face. | don't.

Maybe she did, though; she couldn't clearly remember those minutesin Candesce after she had killed
Aubri Mahdlan and she had been done. Hayden Griffin had pulled Mahdlan's body out of sight, leaving
afew bright drops of blood to twirl in the weightless air. Griffin was her only way out of Candesce, and
Venerahad just killed hislover. It hardly mattered that she'd done it to save the world from Mahadlan and
her alies. No one would ever know, and she was certain she would die there; she had only to wait for
Candesce to open itsfusion eyes and bring morning to the world.

Griffin had asked her to comewith him. He had said he wouldn't kill her; Venerahadn't believed him. It
was too big arisk. In the end she had snuck after him and ridden out of Candesce on the cargo net he
was towing. Now the thought of running to the stairs and throwing hersdlf on the mercy of her former
compatriotsfilled her with asmilar dread. Better to make hersdlf very small here and risk being found by
Guineveraor his men than to find out that even Liris now rejected her.

"Therethey arel” someone pointed excitedly. Staccato runs of gunfire sounded in the distance—they
were oddly distant, in fact. If Venerahad cared about anything at that moment she might have stood up
to look.

"Were gonnaoutflank them!"

Something blew up on the outskirts of Lirissterritory. The orange mushroom lit the whole world for a
moment, aflicker of estates and ornamenta ponds overhead. Her ground forces must have madeit here
just after Sacruss.

Well. Not her forces, shethought bitterly. Not anymore.

"There sheigdl” Venerajerked and tried to back up, but she was aready pressed against the elevator
platform. A squat silhouette reared up in front of her and something whipped toward her.

She cringed. Nothing happened; after amoment she looked up.

An open hand hovered afew inches above her. A distant flicker of red it the extended hand and behind
it, the toadish features of Samson Odess. His broad face wore an expression of concern. “Venera, are
you hurt?'

"N-no...” Suspicioudy, she reached to take hishand. He drew her to her feet and draped an arm across
her shoulder.

"Quickly now,” he said as he drew her toward the gairs. “While everyone's busy."
"What—" She was having trouble finding words. “What are you doing?'

He stopped, reared back, and stared at her. “1'm taking you home."

"Home? Whose home?'

"Yours, you slly woman. Liris"



"But why areyou helping me?'

Now he looked annoyed. “Y ou never ceased to be acitizen of Liris, Venera. And technicaly, | never
stopped being your boss. Y ou're still my responsibility, you know. Come on.”

She paused at the top of the steps and |ooked around. The soldiers who had crowded the roof all
seemed to be legping off one Sde, in momentary slhouetted flashes showing an arm brandishing a
blunderbuss, another waving asword. There was fighting down in the bramble-choked lot that
surrounded Liris. Farther out, she glimpsed squads of men running back and forth, some piling up debris
to form barricades, othersraising archaic wegpons.

"Veneral Get off theroof!” She blinked and turned to follow Odess.

They descended severd levelsand Venerafound herself entering, of all places, the apartments of the
former botanist. The furniture and art that had borne the stamp of Margit of Sacrus was gone, and there
were gtill burn marks on thewalls and celling. Someone had moved in new couches and chairs, and one
particularly charred wall was covered with a crepuscular tapestry depicting cherry trees shooting beams
of light al over an idedlized tableau of dryadsand fairies.

Venerasat down under adryad and looked around. Eilen was there, and the rest of the diplomatic
corps. “Bring ablanket,” said Odess, “and a giff drink. She'sin shock.” Eilen ran to fetch acomforter,
and somebody e se shoved atumbler of amber liquid into Veneras hand. She stared at it for amoment,
then drank.

For afew minutes she listened without comprehension to their conversation; then, asif aswitch had been
thrown somewhere insde her, she redized where she must be and she understood something. She
looked a Odess. “Thisisyour new office,” she said.

They al stopped talking. Odess cameto St next to her. “ That'sright,” he said. “The diplomatic corps has
been exdted snceyou left.”

Eilen laughed. “Weérethe new stars of Liris! Not that the cherry trees are any lessimportant, but—"

"Moss understands that we need to open up to the outside world,” interrupted Odess. “It could never
have happened under Margit.”

Venerahdf smiled. “I suppose | can take some credit for making that possible.”

"My dear lady!” Odess patted her hand. “The credit isal yourd! Liris has come dive again because of
you. Y ou don't think we would abandon you in your hour of need, do you?'

"You will dways have aplace here” said Eilen.

Venera started to cry.

* k% k %

"Wewould never havetold,” Odess said afew minuteslater. “None of us."

Veneragrimaced. She stood at amirror where she was dabbing at her eyes, trying to erase the evidence
of tears. Shedidn't know what had come over her. A momentary madness, at least it was only the
Lirisanswho had witnessed her little breakdown. “1 supposeit was Sarto,” she said. “It hardly matters
now. | can't show my face up there without Guinevera putting abullet in me."

Odess hmmphed, wrapping hisarms around his barrel chest and pacing. “ Guineverahasimpressed no



one since he arrived. Why should any of your other dlieslistento him?"
Sheturned, raising an eyebrow. “ Because he'sthe ruler of acouncil nation?"
Odess made aflicking motion. “ Asde from that."

With a shake of her head Venerareturned to the divan. She could hear gunfire and shouting through the
opened window, but it was filtered through the roar of the world-edge winds that tumbled above the
courtyard shaft. Y ou could amogt ignoreiit.

Insmilar fashion, Venera could dmogt ignore the emotions overflowing her. Sheld dways survived
through keeping acool head, and thiswas no time to have that desert her. It was inconvenient that she
felt so abandoned and logt. Inconvenient to fed so grateful for the smple company of her former
coworkers. She needed to recover her poise, and then act in her own interests as she always had before,

There was acommotion in the corridor, then someone burst through the doors. He was covered in soot
and dugt, hishair ashock, the left arm of hisjacket in tatters.

Veneralegped to her feet. “ Garth!”
"Thereyou are!” Herushed over and hugged her fiercely. “Youredive!"
"I'm—oof! Fine. But what happened to you?'

He stepped back, keeping his hands on her arms. Garth had a crazed ook in his eye sheld never seen
before. He wouldn't meet her gaze. “1 waslooking for you,” he said. “Outside. The rest of them, they're
al out there, fighting around the foot of the building. Sacrus hasringed us, they want something here very
badly, and our relief forceistrying to break through from the outside. So Anseratte and Thinblood are
leading the Liris squadsin an attempt to break out—make a corridor..."

Veneranodded. Theirony wasthat thisfight was amost certainly about her, but Anseratte and the others
wouldn't know it. Sacrus wanted the key, and they knew Venerawas here. Naturaly, they would throw
whatever they had at Liristo get it.

If Guinevera had tossed her off the roof half an hour ago, the battle would aready be over.

Garth toyed with the ripped fringe of his coat for amoment, then burst out with, “Venera, | am so, so
sorry!*

"What?" She shook her head, uncomprehending. “ Things aren't so bad. Or do you mean...?” She thought
of Bryce, who might be lying twisted and broken at thefoot of thewall. “Oh,” she said, atwisting feding
running through her.

He had just opened his mouth—doubtless to tell her that Bryce was dead—when the noises outside
changed. The gunfire, which had been muffled with distance and indirection, suddenly sounded loud and
close. Shouts and screams rang through the open windows.

Veneraran over, and with Odess and Eilen craned her neck to look up the shaft of the courtyard. There
were people on the roof.

She and Odess exchanged alook. “Are those our...?” she started to say, but the answer was clear.

"Sacrusisingdethewalld” The cry wastaken up by the others and suddenly everyone was running for
the doors, streaming past Garth Diamandis who was speaking but inaudible through the jumble of shouts.



Venerapaused long enough to shrug a him, then grabbed his arm and hauled him after her into the
corridor.

The whole population of Liriswas running up the stairs. They carried pikes, kitchen knives, makeshift
shields, and clubs. None had on more than the clothing they normally wore, but that meant they were
formidably armored. There were one or two soldiersin the mix—jprobably the men who had been
guarding Jacoby Sarto. They were franticaly trying to keep order in the pushing mass of people.

Garth stared at the crowd and shook his head. “WEéIl never get through that."
Veneraeyed thewindow. “1 have anidea”

Asshe dung her leg over thelintel Garth poked his head out next to her and looked up. “It'srisky,” he
said. “ Somebody could just kick us off before we can get to our feet.”

"Inthisgravity, you're looking at a orained ankle. Comeon.” She climbed rapidly, emerging into the light
of flaresand the sound of gunfire. Half the country was struggling with something at the far end of the
roof. Venerablinked and squinted, and realized what it was. they were trying to didodge a stout ladder
that had been swung against the battlements. Even asthat came clear to her, she saw the gray crosshatch
of another emerge from the darkness to thud againgt the stonework.

Withering fire from below prevented the Lirisans from getting near the things. They wereforced to
crouch afew feet back and poke at them with their pikes.

A third ladder appeared, and suddenly men were swarming onto the roof. The Lirisans stood up. Venera
saw Eilen raise arusted old sword as afigure in red-painted iron armor reared above her.

Veneraraised her pistal and fired. She waked toward Eilen, firing steadily until the man who'd
threatened her friend fell. He wasn't dead—his armor was 0 thick that the bullets probably hadn't
penetrated—but she'd rattled his skull for sure.

Shewasfivefeet away when her pistol clicked empty. Thiswas the gun Corinne had given her; she had
no ideawhether it took the same caliber of bullets as anything the Lirisans used. Examining it quickly, she
decided she didn't even know how to breach it to check. At that moment two men like metal beetles
surmounted the battlement, firdight glistening off their cargpaces.

She tripped Eilen, and when the woman had fallen behind her, Venera stepped between her and the two
men. She drop-kicked the leader and he windmilled hisarmsfor amoment before falling back. Theforce
of her kick had propelled Venera back ten feet. Shelanded badly, located Eilen, and shouted, “Come
on!"

Moss straight-armed a pike into the helmet of the other man. Beside him Odess shoved alighted torch at
athird who was stepping off the ladder. Gunfire sounded and somebody fell, but she couldn't see who
through the press of bodies.

She grabbed Eilen'sarm. “We need guns! Are there morein the lockers?'
Eilen shook her head. “We barely had enough for the soldiers. Theresthat.” She pointed.

Around the corner of the courtyard shaft, the ancient, filigreed morning gun still sat on atripod under its
little canopy. Venera started to laugh, but the sound died in her throat. “ Come on!”

The two women wrestled the weapon off its stand. It was amassive thing, and though it weighed littlein
thisgravity, it was difficult to maneuver. “Do we have shells?’ Venera asked.



"Bullets, no shells” said Eilen. “ Therés black powder in that bin.”

Venera opened the gun's breach. 1t was of apointlesdy primitive design. Y ou poured black powder into
it and then inserted the bullet and closed the breach. It had a spark whed instead of a percussion trigger.
“Wall, then, come on.” Eilen grabbed up the box of bullets and asack of powder, and they ran dong the
inner edge of the roof. In the darkness and confusion Eilen ssumbled, and Venerawatched as the bullets

spilled out into the air over the courtyard. Eilen screamed in frustration.

One bullet spun on the flagstones at Veneras feet. Cradling the gun, she bent to pick up themeta dug. A
wave of cold prickles swept over her shoulders and up her neck.

This bullet was identical to the one that nestled inside her jacket—identical savefor thefact that it had
never been fired.

She couldn't believeit. The bullet she carried—that had sailed a thousand milesthrough theairsand
cloudsof Virga, avoiding cities and farms, adeptly swerving to avoid fish and rocks and oceanic bals of
water, thisbullet that had lined up on Slipstream and the city of Rush and the window in the admiraty
where Venera stood so innocently; had smashed the glassin a split-second and buried itself in her jaw,
spinning her around and nailing asense of injured outrage to Veneraforever—it had come from here. It
had not been fired in combat. Not in spite. Not for any murderous purpose, but for tradition, and to
celebrate the calmness of amorning like any other.

Venerahad fantasized about this moment many times. She had rehearsed what she would say to the
owner of the gun when shefindly found him. It wasahigh, grand, and glorious speech that, in her
imagination, always ended with her putting abullet in the villain. Cradling this picture of revengeto hersalf
had gotten her through many nights, many cocktail parties where out of the corner of her eye she could
seetheladies of the admiraty pointing to her scar and murmuring to one another behind their fans.

"Huh,” shesad.
"Venera? Areyou dl right?’

Venerashook her head violently. “Powder. Quick!” She held out the gun, and Eilen filled it. Then she
jammed the clean new bullet into the breach and closed it. Shelofted the gun and spun the whed!.

"Everybody down!” Nobody heard her, but luckily agap opened in theline a the last second. The gun
made a huge noise and nearly blew Venera off the roof. When the vast plume of smoke cleared she saw
nearly everybody in sight recovering from having ducked.

It might not be powerful or accurate, but the thing was loud. That fact might just save them.

Sherantoward the Lirisans. “ The cannons! Start shouting stuff about cannons!” She breached the
smoking weapon and handed it to Eilen. “Reload.”

"But welost the rest of the bullets.”

"Weve got one.” She reached into her jacket pocket. Thereit was, its contours familiar from years of
touching. She brought out her bullet. Her fingerstrembled now as she held it up to the red flare light.

"Damn you anyway,” shewhispered toiit.

Eilen glanced up, said, “Oh,” and held up the gun. There was no time for ceremony; Veneradid the
hated dug into the breach and it fit perfectly. She clicked it shui.



"Out of my way!” She crossed the roof in great bounding steps, dodging between fighting men to reach
the battlement where the laddersjutted up. The gunfire from below had stopped; the snipers didn't want
to hit their own men asthey topped the wall. VVenera hopped up onto a crend and sighted nearly straight
down. She saw the startled eyes of a Sacrus soldier between her feet, and half adozen heads below his.
She spun the spark whedl.

The explosion lifted her off her feet. Everything disappeared behind aball of smoke. When she staggered
to her feet someyards away, Venerafound hersalf surrounded by cheering people. Severa of Sacruss
soldiers were being thrown off the roof, and for the moment no more were appearing. Asthe smoke
cleared she saw that the top of the ladder she'd fired down was missing.

"Keepfillingit,” shesad, thrusting the gun at Eilen. “Bullets don't matter—as|ong asit's bright and loud.”
Mosss grinning face emerged from the gloom. “ They're hesitating!”

She nodded. Sacrus didn't have so many people that they could afford to sacrifice them in wave attacks.
The darkness and confusion would hel p; and though they had probably heard it every day of their lives,
the thunderous sound of the morning gun at this close range would give pause to the men holding the
ladders.

"It'snot going to keep them at bay for long, though,” she said. “Where are the rest of our people?

Now Mossfrowned. “ T-trapped, | fear. Guineveral-led them into an ambush. Now they have their
backsto the open air.” He pointed toward the edge of the world and the night skies beyond.

Venera hopped up on the edge of the elevator platform and took a quick ook around. Sacruss people
were spread in athin line around two of the approachesto Liris. On their third side, ragged girdersand
scoured metal jutted off the end of the world. And on the fourth—behind he—ajumble of brambles,
thorn-bushes, and broken masonry formed anatura barrier that Sacrus wasn't bothering to police.

In the darkness beyond, hundreds of torcheslit the contours of an army small by Veneras standards, but
huge for Spyre. There might be no more than athousand men there, but that was dl the forces that
opposed Sacrus on thisworld.

Spreading away behind that army was the maze of estates that made up Greater Spyre. Somewhere out
there was the long low building where the hollowed bomb hung, with its promise of escape.

Sheturned to Moss. “Y ou need to break through Sacrusslines. Otherwise, they'll overwhelm us, and
then they can turn and face our army with a secure fortress behind them.”

He nodded. “But dl our leaders are t-trapped.”

"Wdl, not all.” She strode across the roof to the battlements that overlooked the bramble-choked acres.
He cameto stand at her Sde. Together they gazed out at the army that lay tantalizingly out of reach.

"If the semaphore were working—" She stopped, remembering Bryce. Moss shook his head anyway.
"S-Sacrus has encircled the t-tower. They would read every letter.”

"But we need to coordinate an attack—from outside and insde at the sametime. To break through...”
He shrugged. “ Simple matter. If we c-can get one p-person through the lines.”

She speculated. If she showed up there among the brambles, would the generals of that army have her



arrested? How far had news of her deceptions spread?

"Get them ready,” she said. “Everyoneinto armor, everyone armed. I'll be back in two minutes.” She
headed for the sairs.

"Where are you g-going?"'

Sheshot him agrim smile. “To check in on our bargaining chip.”

Veneraran through empty halsto the old prison on the main floor.

As she'd suspected, the guards had deserted their posts when the roof was attacked. The main door was
gar; Veneradowed when she saw this. Warily, she toed it open and aimed her pistol through. Therewas
nobody in the antechamber. Shesdledin.

"Hello?” That was Jacoby Sarto's voice. Venerahad never heard him sound worried, but he was clearly
rattled by what was happening. He's never been in a battle before, sheredized—nor had any of these
people. It was shocking to think that she was the veteran here.

Venerawent on her tiptoesto look through the door's little window into the green-walled reception
room. Sarto was the sole occupant of abench designed to seat thirty; he sat in the very center of aroom
that could have held ahundred. He squinted at the door, then said, “Fanning?”’

She threw open the door and stepped in. “Did you tell them?”
He gppeared puzzled. “ Tell who what?*

She showed him her pistol; he wouldn't know it was empty. “Don't play games, Sarto. Someone told
Guineverawho | redly am. Wasit you?'

He smiled with atrace of hisusud arrogance. He stood up and adjusted the deeves of the formal shirt he
gill wore. “Things not going your way out there?"

"Two points,” said Venera, holding up two fingers. “First: I'm holding agun on you. Second: you're
rgpidly becoming expendable.”

"All right, al right,” he said irritably. “Don't be so prickly. After dl, | came here of my own freewill."
"And that's supposed to impress me?’ She leaned on the doorjamb and crossed her arms.

"Think about it,” he said. “What do | haveto gain from revedling who you are?'

"l don't know. Suppose you tell me?”

Now he scowled at her, asif she were some common servant girl who'd had the temerity to interrupt him
while hewastaking. “I have spent thirty-two years learning the ins and outs of council palitics. All that
time, becoming an expert—maybe the expert—on Spyre, learning who is beholden to whom, who's
ambitious and who just wants to keep their heads down. | have been the public face of Sacrusfor much
of that time, their most important operative, because for dl those years, Spyre's politicswas dl that
meattered. But ook at what's happening.” He waved a hand to indicate the siege and battle going on
beyond Lirissthick wals. “ Everything that made me valuable is being swept away."

Thiswas not what Venera had been expecting to hear from him. She came into the room and sat down
on abench facing Sarto. He looked at her levelly and said, “Changeisinconceivable to most peoplein



Spyre; to them a catastrophe isatreefaling acrosstheir fence. A vast political upheava would be
somebody snubbing somebody else at aparty. That's the system | was bred and trained to work in. But
my masters have dways known that there's much bigger game out there. They've been biding their time,
lo these many centuries. Now they finaly havein their grasp atool with which to conquer the
world—the real world, not just this squalid imitation we're standing in. On the scale of Sacruss new
amhbitions, dl of my accomplishments count for nothing.”

Veneranodded dowly. “ Spyreishaving dl its borders redrawn around you. Even if they never get the
key from me, Sacruswill be facing anew Spyre once the fighting stops. I'll bet they've been grooming
someone young and malleable to take your place in that new world.”

He grimaced. “No one likesto be discarded. | could seeit coming, though. It wasinevitable, redly,
unless.."

"Unlessyou could prove your continuing usefulnessto your masters,” she said. “ Say, by personadly
bringing them the key?'

He shrugged. “Y esterday's council meeting would otherwise have been my last public performance. At
least here, asyour, uh, guest, | might have the opportunity to act as Sacruss negotiator. Think about
it—you're surrounded, outgunned, you're gpproaching the point where you have to admit you're going to
lose. But | can tell you the semaphore codes to signa our commanders that we've reached an
accommodation. Aslong as you had power here, you could have functioned asthe perfect traitor. A few
bad orders, your forces ordered into atrap, then it's over the wall for you and I, the key safely into my
measter's hands, you on your way home to wherever it isyou came from.”

Veneratamped down on her anger. Sarto was used to dealing in cold political equations; so was she, for
that matter. What he was proposing shouldn't shock her. “But if I'm disgraced, | can't betray my people.”

"Y our usefulness plummets,” he said with anod. “So, no, | didn't tattle on you. Y ou're hardly of any
vaue now, areyou? All you've got isthe key. If your own sidée's turned againgt you, your only remaining
option isto throw yourself on the mercy of Sacrus. Which might win me some pointsif I'm the onewho
bringsyou in, but not as much, and—"

"—And | have no reason to expect good trestment from them,” shefinished. “So why should | do it?"

He stood up—dowly, mindful of her gun—and walked alittle distance away. He gazed up at the room's
little windows. “What other option do you have?’ he asked.

Shethought &t firgt that he'd said this rhetoricaly, but something about histone ... It had sounded like a
genuine question.

Venerasat therefor awhile, thinking. She went over the incident with the council members on the roof;
who could have outted her? Everything depended on that—and on when it had happened. Sarto said
nothing, merely waited patiently with hisarms crossed, staring idly up at the little window.

Findly she nodded and stood up. “All right,” she said. “ Jacoby, | think we can ill cometoan ...
accommodation. Heréswhat I'm thinking..."

* * * %
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As sometimes happened at the worst of moments, Veneralost her sense of gravity just before she hit the
ground. The upthrusting spears of brush and stunted trees flipped around and became abstract



decorations on avast wall she was gpproaching. Her feet dangled over sdeways buildings and the pikes
of soldiers. Then thewadll hit her, and she bounced and tumbled like arag doll. Strangdly, it didn't hurt at
all—perhaps not so strangdly, granted that she was swaddled in armor.

She unscrewed her helmet and looked up into a couple of dozen gun barrels. They were dl different, like
amuseum display taken down and offered to her; in her dazed state she almost reached to grab one. But
there were hands holding them tightly and grim men behind the hands.

When she and Sarto had reached the rooftop of Liris, they found athestrical jumble of bodies, torn
tenting, and brazier fires surrounded by huddling men in outlandish armor. At the center of it dl, the thick
meta cablethat rose up and out of sight into the turbulent mists; that cable glowed gold now as distant
Candesce awoke.

She had spotted Moss and headed over, keeping her head down in case there were snipers. He looked
up, lines of exhaustion apparent around his eyes. Glancing past her, he spotted Sarto. “What's this?!

"We need to bregk thissiege. I'm going over thewall, and Sarto is coming with me."
Moss blinked, but his permanently shocked expression revealed none of his thoughts. “What for?"

"I don't know whether the commanders of our encircling force have been told that I'm an imposter and
traitor. | need to bring Jacoby Sartoin case | need a... ticket, | suppose you could call it ... into their
good graces."

He nodded rdluctantly. “ And how do you p-propose to reach our force? S-Sacrus is between us and
them.”

Now she grinned. “Wdll, you couldn't do thiswith al of us, but | propose that we jump.”

Of course they'd had help from an ancient catapult that Liris had once used to fire mail and parcels over
an enemy nation to an aly some three milesaway. Venerahad seen it on her second day here; with a
little effort, it had been refitted to seat two people. But nobody, least of adl her, knew whether it would
gtill work. Her only consolation had been the low gravity in Spyre.

Now Venerahad two possible scripts she could follow, one if these were soldiers of the Council
Alliance, oneif they owed their legiance to Sacrus. But which were they? Thefdl had been so
disorienting that she couldn't tell where they'd ended up. So she merely put up her hands and smiled and
sd, “Hdlo."

Beside her Jacoby Sarto groaned and rolled over. Ingtantly another dozen gunsaimed at him. “| think
we're not that much of athreat,” Venerasaid mildly. Shereceived akick in the back (which she barely
fet through the metd) for her humor.

A throb of pain shot through her jawv—and an odd thing happened. Such spasms of pain had plagued her
for years, ever sncethe day she woke up in Rush's military infirmary, her head bandaged like adelicate
vase about to be shipped viathe postal system. Each stab of pain had come with its own little thought,
whose content varied somewhat but always trandated roughly to either I'mall alone or I'm going to kill
them. Fear and fury, they stabbed her repeatedly throughout each day. The fierce headaches that often
built over the hoursjust added to her meanness.

But sheld taken the bullet that struck her jaw and blown it back out the very same gun that had shot her.
So, when her jaw cramped thistime, instead of her usual misery, Venerahad aflash of memory: the
morning gun going off with atremendous explosion in her hands, bucking and kicking and sending her



flying backward into the Lirisans. She had no ideawhat the feding accompanying that had been, but she
likedit.

So she grinned crookedly and stood up. Dusting hersdlf off, she said with dignity, “1 am Amandera
Thrace-Guiles, and thisis Jacoby Sarto of the Spyre Council. We need to talk to your commanders.”

* * % %

"Y ou have areputation for being foolhardy,” said the army commander, his gray mustaches waggling.
“But that wasridiculous.”

It turned out that they'd nearly overshot both Sacrus and Council Alliance positions. Luckily, severd
hundred pairs of eyes had tracked their progress across the rolled-up sky of Spyre and it was her army
that had gotten to Venera and Jacoby first. Sarto didn't seem too upset about the outcome, which was
telling. What was even more significant was that everyone was calling her “Lady Thrace-Guiles” which
meant that word of her deceptions hadn't made it out of Liris. Here, Venerawas still arespected leader.

She preened at the commander's backhanded compliment. He stood with his back to abrick wall, a
swaying lamp nodding shadows across the buttons of hisjacket. Aides and colond s bustled about, some
shoving little counters across the map board, others reading or writing dispatches.

Venerasmdled engine oil and wet cement. The dliance army had set up its headquartersin a
preservationist roundhouse about amile from Liris; these wallswere thick enough to stop anything Sacrus
had so far fired. For thefirst timein days, Venerafdt alittle safe.

"I wouldn't have had to be foolhardy if the Situation weren't so dire,” she said. It was tempting to upbraid
thisman for hesitating to send hisforcesto rdlieve Liris, but Venerafound hersdf uninterested anymorein
taking such familiar pleasures. She merdly said, “ Tell mewhat's been happening out here.”

The commander leaned over the board and began pointing at the little wooden counters. “ Thereve been
engagements al across Greater Spyre,” he said. * Sacrus has won mogt of them.”

"So what are they doing? Conquering countries?’

"In one or two cases, yes. Mostly they've been cutting the preservationist's railway lines. And they've
taken or severed dl the eevator cables.”

"Severed?’ Evento an outsider like her thiswas astartling devel opment.

One of the aides shrugged. “Easy enough to do. They just use them for target practice—except for the
ones at the edge of theworld, like Liris. Thewinds around those lines deflect the bullets.”

Sheraised her eyebrows. “Why don't they just use more high-powered guns on them?” The aide shook
his head.

"Ancient treety. Places limits on muzzle velocities. It'sto prevent accidental punctures of the world's
«in."

"—Not sgnificant, anyway,” said the commander with an impatient gesture. “ The war will be decided
here on Greater Spyre. The city will just have to wait it out.”

"No, it can't wait,” she said. “ That'swhat thisisdl about. Not the city, but the docks."

"The docks?’ The commander stared at her. “That's the last thing we're going to worry about.”



"I know, and Sacrusis counting on that.” She glared at him. * Everything that's happening down hereisa
diverson from their red target. Everything except...” Shenodded at Liris.

Now they werelooking at each other with faintly embarrassed unease. “Lady Thrace-Guiles,” said the
commander, “war isavery particular art. Perhgps you should leave such details to those who've made it
their careers”

Veneraopened her mouth to yell at him, thought better, and took a deep breath instead. “ Can we at least
be agreed that we need to break Sacrusshold on Liris?"

"Yes,” he said with avigorous nod. “We need to ensure the safety of our leadership. For that purpose,”
he pointed at the table, 1 am advocating adirect assault along the innermost wall."

A moment of great temptation made Venera hesitate. The commander was proposing to go straight for
the walls and leave the group trapped at the world's edge to itsfate. He didn't know that his objective
was actualy there. They'd made themsalves her enemiesand Veneracould just ... forget to tell him.

L eave Guinevera and the othersto Sacruss mercy now that she had the army.

She couldn't claim not to have known, though, unlessthe Lirisans went long with it. And she wastired
of deceptions. She sighed and said, “Lirisisacritica objective, yes, but the rest of our leadership is
actually trapped with the Lirisan army at the edge of the world.” There were startled looks up and down
thetable. “Y es—Master Thinblood, Principe Guinevera, and Pamela Anseratte, among others, are
among those pinned down in the hurricane zone."

The commander frowned down at the map. On it, Liris was asquare encircled by red wooden tokens
representing Sacruss army. This circle squashed aknot of blue tokens against the bottom edge of the
map: the Lirisian army, trapped at the edge of the world. Left of the encirclement was ano-man'sland of
tough brush that had so far resisted burning. Left of that, the preservationist Siding and army encampment
where they now stood.

"Thisisaproblem,” said the commander. He thought for amoment, then said, “ There are certain snakes
that coil around their victims and choke them to death.” She raised an eyebrow, but he continued, “ One
of their characterigtics, S0 I've beentold, isthat if you try to remove them they tighten their grip. Right
now Sacrus has both Lirisand our leadersinits coils, and if wetry to bresk through to one they will
smply strangle the other.”

Torelievethe Lirisan army, they would have to force awedge under Liris, with the edge of the world at
their right Sde. To do thisthey would trade off their ability to threasten Sacrus along the inner sides of
Liris—freeing those troops up to assault thewalls of Liris. Conversdly, the best way to relieve Liris
would be to come at it from the top, which meant swinging the army away from the world's edge—thus
giving Sacrus afree hand against the trapped force.

Veneraexamined the map. “We haveto fool them into making the wrong choice,” she said.

"Y es, but how are we going to do that?’ He shook his head. “Even if we did, they can maneuver just as
fast aswe can. They haveless ground to cover than we do to redeploy their forces.

"Asto how well fool the snakeinto uncoiling,” she said, “it helpsto have your own snake to consult
with.” Sheturned and waved to some figures standing afew yards away. Jacoby Sarto emerged from the
shadows, he was asilhouette againgt Klieg lightsthat pinioned apair of hulking locomotivesin the center
of the roundhouse. He was accompanied by two armed soldiers and a member of Bryce's underground.

The commander bowed to Sarto, but then said, “1'm afraid we cannot trust this man. Heis of the enemy.”



"Lord Sarto has seen the light,” said Venera. “He has agreed to help us."
"Pah!” The commander sneered. “ Sacrus are masters of deception. How can we trust him?"

"The politics are complex,” she said. “But we have very good reasonsto trust him. | do. That iswhy |
brought him."

There were more glances thrown between the colondls and the aides. The commander twitched afrown
for just amoment, then said, “No—I understand the dilemmawerein, but my sovereign and
commanding officer is Principe Guinevera, and he'sin danger. Politically, saving our leadership hasto be
the priority. I'll not countenance any plan that weakens our chance of doing that.”

Jacoby Sarto laughed. It was an ugly, contemptuous sound, delivered by a man who had spent decades
using hisvoice to wither other men's courage. The commander glared at him. “| fail to seethe humor in
any of this, Lord Sarto."

"Forgivable,” said Sarto dryly, “asyou're not aware of Sacruss objectives. They want Liris, not your
management. They haven't crushed the soldiers pinned down at the world's edge because they're
dangling them asbait.”

"What could they possbly want with Liris?"

"Me,” said Venera, “because they surely think I'm gtill there—and the eevator cable. They need to cut it.
All they haveto do is capture me or make it impossible for meto leave Greater Spyre. Then they've
won. It will just be amatter of time."

Now it was the commander'sturn to laugh. “I think you vastly overrate your own value, and underrate
the potentia of thisarmy,” he said, sweeping his arm to indicate the paltry hundreds gathered in the
cavernous shed. “Y ou done can't hold this aliance together, Lady Thrace-Guiles. And | said it before,
the elevator cablesare of little Srategic interest.”

Venerawas furious. She wanted to tell him that she'd seen more men gathered & circusesin Rush than he
had in hisvaunted army. But, remembering how she had thrown alighted lamp at Garth in anger and his
gentle chiding &fter, she bit back on what she wanted to say, and instead said, “Y ou'll change your mind
once you know the true strategic Situation. Sacrus wants—" She stopped as Sarto touched her arm.

Hewas shaking hishead. “Thisisnot theright audience,” he said quietly.

"Um.” In an ingtant her understanding of the situation flipped around. When she had walked in here she
had seen thisknot of officersin one corner of the roundhouse and assumed that they were debating their
plan of attack. But that wasn't what they were doing at al. They had been huddling here, asfar as
possible from the men they must command. They weren't planning; they were hesitating.

"Hmmm...” She quirked atransparently false smile at the commander. “If you men will excuse mefor a
few minutes?’ He looked puzzled, then annoyed, then amused. Veneratook Sarto'sarm and led him
away from thetable.

"What are you going to do?’ he asked.

She stopped in an area of blank floor stained over the decades by engine oil and grease. At first Venera
didn't meet Sarto's eyes. She was looking around at the towering wrought-iron pillars, the tessellated
windowsin the ceiling, the smoky beams of light that intersected on the black backs of the locomotives.
A deep knot of some kind, loosened when she cried in Eilen'sarms, was unraveling.



"They talk about places as being our homes,” she mused. “It's not the place, redly, but the people.”

"I'm sure| don't know what you mean,” he said. Hisdry irony had no effect on Venera. She merely
shrugged.

"You wereright,” she said. He cocked his head to one Side, crossing hisarms, and waited. “ After the
confirmation, when you said | was gtill Sacruss,” she went on. “And in the council chamber, even when
wetaked in your cdl earlier tonight. Even now. Aslong as| wanted to leave Spyre, | wastheirs. Aslong
asthey've known what to dangle in front of me, there was nothing | could do but what they wanted meto
do."

"Haven't | said that repeatedly?’ He sounded annoyed.

"All dong, there's been away to break their hold on me,” she said. “I just haven't had the courage to do
it

He grumbled, “I'd like to think | made the right choice by throwing in with you. Takes you long enough to
cometo adecision, though.”

Veneralaughed. “All right. Let'sdo this.” She gtarted to walk toward the locomotives.
"Thereyou are!" Venerastumbled, cursed, and then flung out her arms.

"Brycel” He hugged her, but hesitantly—and she knew not to display too much enthusiasm herself. No
one knew they were lovers; that knowledge would be one more piece of leverage against them. So she
disengaged from him quickly and stepped back. “What happened? | saw the semaphore station blown

up. Wedl assumed you were..."

He shook his head. In the second-hand light he did look abit disheveled and soot stained. “A bunch of
us got knocked off the roof, but none of uswere hurt.” He laughed. “We landed in the brambles and then
had to claw our way through with Sacruss boysfiring at our arses al the way. Damn near got shot by
our own side aswéll, before we convinced them who we were."

Now she did hug him and damn the consequences. “Have you been able to contact any of our—your
people?”

He nodded. “ Ther€'s a semaphore station on the roof. The whole Buridan network'sin contact. Do you
have orders?’

AsVeneraredized what was possible, she grinned. “Yesl” Shetook Bryce by one arm and Sarto by the
other and dragged them acrossthefloor. “I think I know away to break the siege and save the other
commanders. Y ou need to get up there and get Buridan to send us something. Jacoby, you get up there
too. Y ou need to convince Sacrus that I'm ready to double-cross my people.” She pushed them both

avay.
"And what are you going to do?’ asked Bryce.
She smiled past the throbbing in her jaw. “What | do best,” shesaid. “I'll set the bdl rolling.”

Venerastalked over to the black, bedewed snout of alocomotive and pulled hersdlf up to stand in front
of its headlamp. She was drenched in light from it and the overhead spots, aware that her pae face and
hands must be as bright as lantern flames against the dark metal surrounding her. Sheraised her arms.



She screamed it with al her might, squeezed al the anger and the pain from her twisted family and
poisonousintrigues of her youth, the indifferent bullet and her loss of her husband Chaison, the blood on
her hands after she stabbed Aubri Mahdlan, the smoke from her pistols as she shot men and women
aike, dl of it into that one word. Asthe echoes subsided everyonein the roundhouse came to their feet.
All eyeswere on her and that was exactly right, exactly how it should be.

"Today the old debtswill be settled! Two hundred years and more the truth has waited in Buridan
tower—the truth of what Sacrusis and what they have done! Nearly too late, but not too late, because
you, here today, will be the ones to settle those debts and at the same time, prevent Sacrus from ever
committing such arocitiesagain!

"L et me describe my home. Let me describe Buridan tower!” Out of the corner of her eye she saw the
army commanders running from their map table, but they had to shoulder their way through hundreds of
soldiersto reach her, and the soldiers were raptly attentive to her done. “Like avast musica instrument,
aflute thrust into the sky and played on by the ceasdess hurricane winds of the airfall. Cold, its corridors
decorated with grit and wavering, torn ribbons that once were tapestries. Wet, with nothing to burn
except the feathers of birds. Never silent, never sill asthe beamsit stands on sway under the ondaught
of air. A roaring tomb, that is Buridan tower! That iswhat Sacrus made. It iswhat they promise to make
of your homes aswdl, make no mistake.

"That'sright,” she nodded. “Y ou're fighting for far more than you may know. Thisisn't just a matter of
historical grudges, nor isit askirmish over Sacruss kidnapping and torture of your women and children.
Thisisabout your future. Do you want al of Spyre to become like Buridan, an empty tomb, a capricious
playground for the winds? Because that iswhat Sacrus has planned for Spyre."

The officers had stopped at the head of the crowd. She could see that the commander was about to
order her to be taken off her perch, so Venerahurried on to her main point. “Y ou have not been told the
truth about thiswar! Before we leave this place you need to know why Sacrus has moved againgt usdll.
It is because they believe they have outgrown Spyre the way awasp outgrows its cocoon. Centuries ago
they attacked and destroyed Buridan to gain atreasure from us. They failed to captureit, but never gave
up their ambition. Ever since Buridan'sfall they have bided their time, awaiting the chance to get their
hands on something Buridan has guarded for the sake of Spyre, Since the very beginning of time.” She
was redly winding hersdf up now, and for the moment the officers had stopped, curious no doubt about
what she was about to say.

"Since the creation of Spyre, my family has guarded one of the most powerful relicsin theworld! It was
for the sake of thistrust that we kept to Buridan tower for generations, not venturing out because we
feared Sacruswould learn that the tower is not the empty shell they believed—afraid they would learn
that it can be entered. The thing we guarded is so dangerous that my brothers and sisters, my parents,
grandparents, and their grandparents, al sacrificed their livesto prevent even ahint of its existence from
escaping our walls.

"Time came when we could no longer sustain ourselves,” she said more softly, “and | had to venture
forth.” Dimly, Venerawondered at this grand fib she was making up on the spot; it was arousing story,
and if it proved rousing enough, then nobody would believe Guineveraif he survived to accuse her of
being animpoger.

"Assoon as| cameforth,” she said, “ Sacrus knew that Buridan had survived, and they knew why we
had stayed hidden. They knew that | carried with me the last key to Candesce!™

She stopped, letting the echoes reverberate. Crossing her arms, she gazed out at the army, waiting. Two
seconds, five, ten, and then they were muttering, talking, turning to one another with frowns and nods.



Some who prided themselves on knowing old legends told the men standing next to them about the keys,
word began to spread through the ranks. In the front row, the officers were looking at one another in
congternation.

Veneraraised ahand for silence. “That iswhat thiswar isabout,” she said. * Sacrus has known of the
existence of thiskey for centuries. They tried to take it once, and Buridan and its allies resisted. Now
they are after it again. If they get it, they will no longer need Spyre. Tothemi it islike the hated chrysalis
that has confined them for generations. They will shed it, and they don't careif it unravelsin piecesas
they fly toward the light. At best, Spyre will prove agood capitd for the world-spanning empire they
plan—once they've scoured it clean of al the old estates, that is. Y es, this cylinder will make afine park
for the paace of Virgasnew rulers. They'll need room for the governors of their new provinces, for
prisoners, daves, treasure houses, and barracks. They might not knock down all the buildings. But you
and yours... well, | hope you have rdativesin one of the principaities, because rabble like uswon't be
dlowed to live here anymore.”

The soldiers were starting to argue and shout. Belatedly the officers had realized that they weren't in
control any more; severa darted at the locomotive, but Venera crouched and glared at them, asif she
was ready to pounce. They backed away.

She stood up onto her tip-toes as she flung one fist high over her head. “We have to stop them! The key
must be protected, for without it, Spyreitsaf isdoomed. Y ou fight for more than your lives—more than
your homes. You are dl that stands between Sacrus and the dow strangulation of the very world!

"Will you stop them?” They shouted yes. "Will you?” They screamed it.

Venerahad never seen anyone give aspeech like this, but she/d heard Chai son work a crowd and had
read about such momentsin books. It al took her back to those romantic stories she'd devoured asa
little girl in her pink bedroom. Outrageous thestricaity, but none of these men had ever seeniitslike
either; few had probably ever been in atheater. For mogt, this roundhouse was the farthest they had ever
been from home, and the looming locomotive was something they had only ever glimpsed inthefar
distance. They stood among peers, who before today had been dots seen through telescopes, and they
were learning that however strange and foreign they were, dl were united in their loyalty to Spyreitsdf.
Of course the moment made them mad.

Fis still raised, Venerasmiled down at the commander who shook his head in defest.

Bryce and Jacoby Sarto clambered along the side of the locomotiveto join her. “What'sthe news?’ she
asked over theroar of thearmy at her feet.

Bryce blinked at the scene. “Uh ... they're on their way."

Sarto nodded. “I semaphored the Sacrus army commander. Told him you redlize your Stuation is
hopeless, that you're going to lead your army into atrap.”

She grinned. “Good.” She turned back to the crowd and raised her fist again.

* * * %

20

The sound of bullets hitting Lirisswalls reminded Garth Diamandis of those occasiond big dropsthat fall
from trees after arain. Silence, then a pat followed in this case by the distant sound of a shot. From the



gundit where he was watching he could see the army of the Council Alliance assembling next to the
rust-streaked roundhouse. In the early morning light it seemed like adark carpet moving, in ominous
dlence, inthedirection of Liris. Little puffs of smoke arose from the Sacrusline, but the firing was
undisciplined.

"Come away from there,” said Venerasfriend Eilen. They stood in amusty closet crammed with door
lintels, broken drawers, cracked table legs: usdess junk, but impossible for atiny nation like Liristo
throw away. Lantern light from the corridor shone through Eilen's hair. She could have been attractive, a
habitual part of hismind noted. At onetime, he could have helped her with that.

"I have agood view of the Sacrus camp,” he said. “ And it's too dangerous to be on the roof right now."

"Youll get abullet inthe eye,” she said. He grunted and turned back to the view, and after amoment he
heard her leave.

He couldn't tell her that he had recognized one of the uniformed figures moving down there—maybe two
of them, he couldn't be sure. Garth was sure that Eilen would tell him he was suffering an old man's
delusonsif he said held recognized his daughter among the hundreds of crimson uniforms.

He could beimagining it. HeEd had scant moments to absorb the sight of her before sheld signaled her
superiors and Sacrus's thugs had moved in on him. Y et Garth had an eye for women, was ableto recall
the smallest detail about how this or that one moved or held hersalf. He could deduce much about
character and vulnerability by awoman's stance and habitua gestures, and he damned well knew how to
recognize one a adistance. That was Selene standing hipshot by that tent, he was sure of it.

Garth cursed under his breath. He'd never been one to probe at sore spots, but ever since they'd thrown
him into that stinking cell inthe Gray Infirmary, his thoughts had pivoted around the moment of Sdlene's
betrayal.

He had told her that he was her father, just before she betrayed him. In the seconds between, he'd seen
the doubt in her eye—and then the mad-eyed woman with the pink hair had come to stand next to
Sdene.

"He said hesmy father,” Selene murmured as the soldiers cuffed Garth. The pink-haired woman behind
her laughed.

"And who knows?’ shéd said. “Hemight well be.” She had laughed again, and Garth had glimpsed a
terrible light in his daughter's eye just before he was hauled out of her sight.

Thereit was again, that mop of blossom-colored hair poking out from under agray army cap. Shewas
an officer. The last time Garth had seen her had been in abizarre fever dream where Venerawas
whispering his name urgently. Thiswoman had been there, among glass cases, but she was naked and
laved with crimson from head to toe. Venera had spoken her name then, but Garth didn't remember it.

The sound of firing suddenly intensified. Garth craned his neck to ook in the direction of the roundhouse.
Sacruss forces were moving out to engage the council troops on theinside of Liris. Behind him, though,
he could see an equally large contingent of Sacruss soldierscircling back around the building—headed
toward the edge of the world.

Garth had some inkling of what the council army was doing. They were pressing up againgt the no-man's

land of thorn and tumbled masonry, a scant hundred yards from the wals of Liris. From there they could

turn left or right—inward or toward world's edge—at amoment's notice. Sacrus would have to split their
forcesinto two to guard againgt both possibilities.



It was an intelligent plan and for amoment Garth's spiritslifted. Then he saw more of Sacruss men
abandon their positions below him. They were leaving anoisy and smoke-wreathed band of some two
hundred men to defend the inward side while the rest of their forces marched behind Lirisand out of sight
from the roundhouse. They clearly expected the council army to split right and try to relieve Guinevera
and Anseratte at the hurricane-wracked world's edge. But how did they know what the council was

planning?

He cursed and jumped down off the ancient credenza he'd been perched upon. The corridors were
stuffed with armed people, old men and women mostly (strange how he thought of other people hisage
asold, but not himsdlf). He elbowed hisway through them cardlesdy. “Where the hell isMoss?'

Someone pointed down anarrow, packed hallway. Liriss new botanist was deep in discussion with the
only one of Bryce's men left insgdethewalls. “I need semaphore flags,” Garth shouted over two
shoulders. “We have to warn the troops what Sacrusisdoing!"

To hiscredit, Moss didn't even blink. He raised a hand, pointed to one man, then held up two fingers.
“Forward stores,” he said. He pointed to another man and then at Garth. “ Go with."

It took precious minutes for Garth and his new helper to locate the flags. Then they had to fight their way
to the stairs. They emerged outside to the mind-numbing roar of the winds and an almost continuous
sound of gunfire. Ducking low, they ran for the edge of the roof.

* k% k %

"They expect you to act asif you don't know about the key,” Venerawas explaining for the tenth time.
She was surrounded by nervous officers and staffers; the gray-mustachioed army commander stood with
his arms crossed, glowering as she drew on the ground with agtick. “If you don't know about it, then the
obvious strategic god isto relieve Guineverds force. Jacoby Sarto hastold them that we are going to do
that. Thisfrees Sacrusto take Liris, their red objective.”

The commander nodded reluctantly. A bullet whined past somewhere too near for comfort. They stood
behind a screen of brush on the edge of no-man'sland. An arc of soldiers surrounded them, far too few
for Venerdstaste. Thisforce would hardly qualify asacompany in Chaison'sarmy. Y et Sacrus didn't
have much more.

"So,” she continued. “Wefeint right, then strike left. | humbly suggest that we start with sustained fireinto
Sacruss position on the edge side of no-man'sland.”

There was some talk among the officers—far too much of it to suit her—then the commander said, “It's
too risky. And | remain skeptical about your story."

Hedidn't believe the key wasred. Venerawas tempted to take it out and show it to him, but that might
backfire. Who could believe awhole war would be fought over an ivory wand?

While she and the commander were scowling at one another Bryce ran up, puffing. “They're herel”
Veneraturned to look where he pointed.

She turned back, grinning broadly. “Commander, would you be more amenable to my plan if you had a
secret wegpon to help with it?"

The commander and al the officersfell slent asthey saw what was gpproaching. Slowly, the commander
began to amile.

* k x %



"Damn it, they'reignoring usl” Garth ducked as another volley of fire from below raked the edge of the
roof. His assstant dumped onto the flagstones next to him, shaking his head.

"Maybethey don't seeus,” he said.

"Oh, they see usdl right. They just don't believe us.” Garth risked a glance over the stones. The council
army was pressing hard against the barricades hastily thrown up by Sacrus on theinward side of Liris.
The bulk of their army was hovering on the far side of the building, ready to speed toward the edge as
soon as they were given the word.

Another ladder thunked againsgt the wall. That made four in as many seconds. Garth pushed his
companion. “Back to the stairsl” Sacrus was moving to take Liris. There was nothing anyone could do to
stop them.

Garth stood up to run, and hesitated for just asecond. He couldn't stop himself from looking down
through the gunfire and smoke to find his daughter. The ground around Liriswas boiling with men; he
couldn't see her.

Something hit him hard and he spun around, toppling to the flagstones. A bullet—was he dead? Garth
clawed at his shoulder, saw abright scar on the metal of hisarmor but no hole.

"Sir!” Damn him, hishelper was running back to save him. “No, get to the stairs dammit!” Garth yelled,
but it wastoo late. A dozen bullets hit the man and some of those went right through hisarmor. Hefdll
and did forward, and died at Garth'sfest.

Garth had never even learned his name.

Up they came now, soldier after soldier hopping onto Lirissroof. Oneloped forward, ignoring riflefire
from the airs, and pitched afirebomb into the central courtyard. The cherry trees were protected under
asegeroof, but afew more of those and they would burn.

Swearing, hetried to stand. Something hit him again and he fell back. Thistime when helooked up, it
was to see the black globe of a Sacrus helmet hovering above him, and arifle barrel inches from hisface.

Garth fdl back, groaning, and closed hiseyes.

* * * %

"Weve lost our momentum,” said Bryce. He and Venerawere crouched behind an upthrust block of
brickwork from some ancient, abandoned building. A hundred feet ahead of them, men weredyingina
futile attack on the Sacrus barricade.

She nodded, but the council officers were dready ordering aretreat. For afew seconds she watched the
soldiers scampering back under relentlessfire. Then she cocked an eyebrow at Bryce, and grinned.

"We've logt our momentum? When did you decide thiswas your fight?"

"Peoplearedying,” he said angrily. “Anyway, if what you say istrue, there'sfar more a stake than any of
usknew.” She shrugged and glanced again at the retreet, but then noticed he was staring at her.

"What?'
"Who areyou, redly? Surely not Amandera Thrace-Guiles?"

Veneralaughed. He hadn't been there for her moment of humiliation at the feet of Guinevera—had, in



fact, been flying through the air over brambles and scrub just about then.
She stuck out her hand for him to shake. “Venera Fanning. Pleased to meet you."

He shook it, a puzzled expression on hisface, but then anew commotion distracted him. “Look! Y our
friends.."

Through the drifting smoke, she could see a dozen spindly ladders wobbling against the building'swalls.
Men were swarming up them and there was fighting on the roof. In seconds she could |ose the people
who had become most preciousto her. “Come on!™

They braved rifle fire and ran back. The army commander was crouched over amap. He looked up
grimly as Veneraapproached. “Can you fed it?" When she frowned, he pointed down at the ground.
Now sheredlized that for some time now, she had been feding adow, amost subliminal sensation of
risng and faling. It wasthekind of faint ingtability of weight that you sometimesfelt when atown's
engines were working to spin it back up to speed.

"| think Sacrus cut one too many cables.”

"L et the preservationists ded with it when werefinished,” she said. “ Right now we need to cut down
those ladders.”

He shook hishead. “Don't you understand? Thisis more than just a piece or two faling off the world.
Something's happened. It—we...” Sheredized that he was very, very frightened. So were the officers
kneding with him.

Venerafdt it again, that long dow waver, unsettling to theinner ear. Way out past the smoke, it seemed
like the curving landscape of Spyre was crawling, somehow, like theitchy skin of agiant beast twitching
indow mation.

"We can't do anything about that,” she said. “We have to focus on saving lives here and now! Look, |
don't think there's more than three dozen men on those barricades. The rest of their men are waiting on
thefar sdefor usto try to relieve Guinevera”

With an effort he pulled himsdf together. “Y our plan ... Can you do it?'

"They'll start to pull back as soon asthey redlize we're concentrating here,” she said. “When they do,
well havethem.”

"All right. We haveto ... do something.” He got to his feet and began issuing orders. The frightened
officers sprinted off in al directions. Veneraand Bryce ran back in the direction of the roundhouse and as
they passed the fringe of the no-man'sland she saw scores of men standing up from concealment in the
bushes. Suddenly they were al bellowing and as more popped up from unexpected places Venerafound
herself being swept back by avast mob of howling armored men. She and Bryce fought their way
forward as hundreds of bodies plunged past them. She had no time to look back but could imagine the
Sacrus barricades being overwhelmed in seconds; the ladders would tremble and fall, and when they

rose again it would be council soldiers climbing them.

A small copse of trees stood at the end of no-man's land; bedraggled and haf-burnt, they still made a
good screen for what hid behind them. Venerasmelled the things before she saw them, and her spirits
soared as she heard their nervous snorting and stamping.

With murmurs and an outstretched hand, she approached her Dali horse. A dozen others stood huddled
together, flanks twitching, their heads a dozen feet off the earth. All were saddled and some of the



horsemen were dready mounted.

Bryce stopped short, awondering expression on hisface. Venera put her hand on the rope ladder that
led up to her beast's saddle, then looked back at him. “ See to your people,” she said. “Run your presses.
If I live, I'll seeyou after.”

He smiled and for amoment looked boyishly mischievous. “ The presses have been running for days, and
I've sent my messages. But just in case ... here” He dug inside his jacket and handed her a
cloth-wrapped square. VVenera unwrapped it, puzzled, then laughed out loud. It was a brand-new copy
of the book Rights Currencies. Sheraised it to her nose and smelled the fresh ink, then stuffed it in her
own jacket.

She laughed again as Bryce stepped back and the rest of her force mounted up behind her. Venera
turned and waved to them, and as Bryce ran back toward the roundhouse and safety, sheyelled, “ Come
on! They're not going to be expecting this!"

* * * %

Garth could seeit dl. They'd tied his hands behind him and stood him near the body of the man who'd
come with him to the roof. From behind him came the sounds of Sacrus's forces mopping up on the
lower floors of Liris. Prisoners were being led onto the roof under the direction of the pink-haired
woman, whose name, he now remembered, was Margit. She had climbed up the ladder with ferocious
energy afew minutes before.

Garth had turned away when his daughter stepped onto the roof behind her.

Turning, he saw what was devel oping under the shadow of the building, and despite dl the tragedy it
madehim amile.

A dozen horses, each one at least ten feet tall at the shoulder, were stepping daintily but rapidly through
no-man'sland. The closely packed thorn bushes and tumbled masonry were no barrier to them at all.
Each mount held two riders except the one in the lead. VeneraFanning rode that one, arifle held high
over her head. Garth could see that her mouth was wide open—Mother of Virga, was she howling some
outlandish battle cry? Garth had to laugh.

"What's so funny, you?’" A soldier cuffed him on the side of hishead. Garth looked himin theeye and
nodded in Venerasdirection.

"That,” hesaid.

After hefinished swearing, the man ran toward Margit, shouting, “Sir! Sirl” Garth turned back to the
view.

Sacrus had taken Liriswith acomparatively small force, and was now depleted on the Spyre side of the
building. The bulk of the council army waswhedling in that direction, pushing back the few defenderson
the barricades. They'd take the Siege ladders on that Sde in no time. It shouldn't have been a problem for
Sacrus; they now held the roof and could lower ladders, ropes, and platformsto relieve their own forces
from the other sde of the building. Now that they knew where the council army was going, their ground
forces had started running back in that direction from the world's edge. This seemed safe because they
had alarge force below no-man'sland to block any access from the direction of the roundhouse.

But Veneras cavary had just crossed over no-man'sland and were now stepping into the strip of
cleared land next to the building. Without hesitation they turned right and galloped at the rear of the
Sacrusline. Smultaneoudy, those council troops fronting the roundhouse assaulted them head-on.



A hysterica laugh pierced the air. Garth turned to see Margit perched atop the wall. She was staring
down at the horseswith awild look in her eye. “1'm seeing thingsin broad daylight now,” she said, and
laughed again. “ Thisisastrange dream, thisone. Thingswith four legs.... taler than aman...”

Selene reached up to take Margit's arm, but the former botanist batted her hand aside. Stepping back,
her face full of doubt, Selene looked around—and her eyes met Garth's. He frowned and shook his head
dowly.

Angrily, sheturned away.

The twelve horses stepped over a barricade while their riders shot the men behind it. The horseswere
armored, Garth saw, athough he was sure it wouldn't prove too effective under direct fire. Sacruss men
weren't firing, though. They were too amazed at what they were seeing. The beasts towered over them,
huge masses of muscle onimpaossibly long legs, festooned with sheet metd barding that haf hid their giant
eyes and broad teeth. The monsters were overtop and past and wheeling before the defenders could
organize. And by then bullets and flicking hooves were finding them, and they al fell.

Margit stood there and watched while the commanders on the ground shouted and waved. The other
men on the rooftop stared at the fiasco unfolding below them, then looked to Margit. The seconds
dragged.

In that time the horses reached a point midway between the bottled-up council leadership and the Sacrus
force below no-man'sland. Now they split into two squads of six. Veneraled hersin athunderous
chargedirectly at the men who had pinned down Guineveraand the Lirisarmy.

Selene jumped onto the wall beside Margit. She stared for a second, then cursed and whirling, shouted,
“Shoot! Shoat, you idiots! They're going to—"

Margit seemed to wake out of her trance. She stepped grandly down from thewall and frowned at the
line of prisonersthat had been led onto the roof. She strolled over, loosening apistol a her belt.

"WhereisVeneraFanning?’ she shouted.

A sick feding came over Garth. He watched Margit walk up and down the line, saw her pause before
Moss, sneer a Samson Odess, and findly stop in front of Eilen.

"Y ou were her friend,” shesaid. “Y ou'll know where sheis.” Sheraised the pistol and aimed it between
Eilen'seyes.

Garth tried to run over to her, but asoldier kicked hislegs out from under him and only the light gravity
saved him from breaking hisnose as hefdl. “ She'sright therel” Garth hollered at Margit. “Riding ahorse!
Y ou werejust looking a her."

Margit glanced back. Her eyesfound Garth lying prone on the flagstones.
"Dont beridiculous,” she said with asmile. “Those thingsweren't real .
She shot Eilenin the head.

Venerasfriend flopped to the rooftop in atumble of limbs. The other captives screamed and quailed.
“Whereisshe?’ shrieked Margit, waving the pistol. Now, too late, Selene was running to her sde. The
younger woman put her hand on Margit'sarm, spoke in her ear, tugged her away from the prisoners.

Assheled Margit away Selene glanced over at Garth. It was histurn to look away.



Therewasalot of running and shouting then, though little shooting because, he supposed, the men on the
roof were afraid of hitting their own men. Garth didn't care. He lay on his ssomach with his cheek pressed
againgt the cold stone and cried.

Someone hauled him to hisfeet. Dimly he redlized that a great roaring sound was coming from beyond
the roof's edge. Now the men on the roof did start firing—and cursing, and looking at one another
helpledy.

Garth knew exactly what had happened. Venera had broken the line around Guineveras men. They were
pouring out of their defensive position and attacking Sacrus's force beneath no-man'sland. That group
was now itsalf isolated and surrounded.

Hewouldn't be surprised if Veneraherself had moved on, perhaps circling the building to connect up
with the main bulk of the council army. If she did that, then none of the ladders and devator platformsto
thisroof would be safe for Sacrus.

"Comeon.” Garth was hauled to hisfeet and pushed to the middle of the roof. He coughed and redlized
that smoke was pouring up from the courtyard. The prisoners were wailing and screaming.

Margit's soldiers had set the cherry trees dight.

"Get on the platform or I'll shoot you.” Garth blinked and saw that he was standing next to the elevator
that climbed Liriss cable. Margit and Selene were dready on the platform, with acrowd of soldiersand
severd Liris prisonersincluding Moss and Odess.

He climbed aboard.

Margit smiled with supreme confidence. “This,” she said asif to no onein particular, “iswhere well
defeat her."

* * * %

Veneralooked down from her saddle at Guinevera, who stared at her with his bloody sword half raised.
“Y ou spoke out of turn, Principe,” she caled down. “Even if | wasn't Buridan before, | am now."

He ducked his head dightly, conceding the point. “We're grateful, Fanning,” he said.

Venerafinadly let hersdlf fed her triumph and relief, and dumped abit in her saddle. Fragmentary
memories of the past minutes came and went; who would have thought that the skin of Spyre would
bounce under the gallop of ahorse?

Scattered gunfire echoed around the corner of the building, but Sacrussarmy wasin full retreat. Their
force below no-man'sland had surrendered. No one had any stomach for fighting anyway; Sacrus and
council soldiers stood side by side, exchanging uneasy glances as another long dow undulation moved
through the ground. Council troops were swarming up the sdes of Liris, but there was no sound from up
there, and an ominous flag of smoke wasfluttering from the roof line.

Seeing that, Veneras anxiety about her friends returned. Garth, Eilen, and Moss—what had become of
them during Sacruss brief occupation? Her eyes were drawn to the cable that stretched from Lirisup to
Lesser Spyre. It seemed oddly dack, and somehow that tiny detail filled her with more fear than anything
€lse she'd seen today.

Closer at hand, she spotted Jacoby Sarto walking, unescorted, past ranks of huddling Sacrus prisoners.
Helooked up at her, hisface € oquently expressing the unease she too felt.



Another undulation, stronger thistime. She saw trees sway and asharp crack! echoed from Liriss
masonry wall. Some of the soldiers cried out.

Guineveralooked around. Ever the dramatit, hisflorid lips quivered as he said, “ This should have been
our moment of triumph. But what have we won? What have we done to Spyre?”

Veneradid her best to look unimpressed, though she was worried too. “L ook, there's no way to know,”
shesad. That wasalie: she could fed it, they al could. Something was wrong.

A captain ran up. He saluted them both, but it was dmost an afterthought. “Maam,” he said to Venera.
“It's... they're waiting for you. On the roof."

A cold feding came over her. For just a second she remembered lying on the marble floor of the Rush
admiralty, bleeding from the mouth and sure she would die there done. And then, curled around hersdlf
insde Candesce, fedling the Sun of Suns cometo life, minutesto go before she was burnt dive. Sheldd
amodg logt it dl. She could loseit dl now.

She flipped down the little ladder attached to her saddle and climbed down. Her thighs and lower back
gpasmed with pain, but there was no echo from her jaw. She wouldn't have cared if there had been. Asa
tremor ran through the earth, Jacoby Sarto reached to steady her. Shelooked him inthe eye.

"If you comewith me,” she sad, “whose sdewill you be on?
He shrugged and staggered as the ground lurched again. “| don't think sides matter anymore,” he said.

"Then come.” They ran for the ladders.

* * * %

21

All across Spyre, metal that had been without voice for athousand years was groaning. The distant moan
seemed half red to Venera, here at the world's edge where the roar of the wind was perpetud, but it was
there. Spyre was waking, trembling, and dying. Everybody knew it.

She put one hand over the other and tried to focus on the rungs above her. She could see the peaked
helmets of some of Guineveras men up there and was pathetically glad that she wouldn't haveto face this
done.

Sarto was climbing aladder next to hers. Even amonth ago, the very idea of trusting him would have

seemed insane to her. And anyway, if she were some romantic heroine and this were the sort of story
that would turn out well, it would be her lover Bryce offering to go into danger a her sde—not aman
who until recently she would have been perfectly happy to see skewered on apike.

"Pfah,” she said, and climbed out onto the roof.

Thick smoke crawled out of the broad square opening in the center of the roof. Ominous, it billowed up
twenty feet and then was torn to ribbons by the world's-edge hurricanes. The smoke made an undulating
tapestry behind Margit, her soldiers, and their hostages.

The devator platform had been raised six feet. It was closdaly ringed by council troops whose weapons
were aimed at Margit and her people. Venerarecognized Garth Diamandis, Moss, and little Samson
Odess among the captives. All had gun muzzles pressed againgt their cheeks.

A young woman in auniform stood next to Margit. With Garth's face hovering just behind her own,



Veneracould bein no doubt as to who she was, she had the same high cheekbones and gray eyes as her
father.

Her gaze wasfixed on Margit, her face expressonless.

"Comecloser, Venera,” caled Margit. She held apistol and had propped her elbow on her hip, aming it
casudly upward. “Don't be shy."

Veneracursed under her breath. Margit had managed to corra al of her friends—no, not al. Where was
Eilen? She glanced around the roof, not seeing her among the other newly freed Lirisans. Maybe she
was downgairs fighting thefires; that was probably it...

Her eye was drawn despite herself to ahuddled figure lying on the roof. Freed of life, Eilen was difficult
to recognize; her clothes were no longer clothes but some odd drapes of cloth covering a shape whose
limbs weren't bent in any human pose. She stared straight up, her face ablank under the burnt wound in
her forehead.

"Ohno...” Veneraran to her and knelt. She reached out, hesitated, then looked up at Margit.

Smoke roiled behind the former botanist of Liris. She smiled triumphantly. “ Always wanted an excuseto
do that,” shesaid. “And I'd love an excuse to do the sameto these.” Her pistol waved at the prisoners
behind her. “But that's not going to happen, isit? Because you're going to...” She seemed to losethe
thread of what she was saying, staring off into the distance for afew seconds. Then, sarting, shelooked
a Veneraagain and said, “ Going to give me the key to Candesce.”

Veneraglanced behind her. None of the army staff who knew about the key were here. Neither was
Guineveranor Pamela Anseratte. There was no oneto prevent her from making such adedl.

Margit barked asurprised laugh. “Isthis your solution? Y ou thought to do atrade, did you?’ Jacoby
Sarto had stepped into view, paces behind Venera. Margit was sneering at him with undisguised
contempt.

"That man-shaped thing might have been valuable once, but not anymore. It's not worth the least of
thesefools.” Sheflipped up the pistol and fired; instantly hundreds of weapons rose across the roof,
hammers cocking, men straining. Veneras heart was thudding painfully in her chest; sheraised ahand,
lowered it dowly. Gratefully, she saw the council soldiers obey her gesture and relax dightly.

She ventured alook behind her. Jacoby Sarto was staring down at a hole in the rooftop, right between
his feet. Hisface was dark with anger, but his shoulders were dumped in defeat. He had nothing now,
and heknew it.

"Y our choiceis clear, oh would-be queen of Candesce,” shouted Margit over the shuddering of the
wind. “You can keep your trophy, and maybe even useit again if you can evade us. Maybe these
soldierswill follow you al the way to Candesce, though | doubt it. But go ahead: dl you havetodois
givethe order and they'll fire. I'll be dead—and so will your friends. But you can walk away with your
trinket.

"Or,” shesaid with relish, “you can hand it to me now. Then I'll et your friends go—well, al save one,
maybe. | need some guarantee that you won't have us shot on our way up to the docks. But | promise I'll
let the last one go when we get there. Sacrus keepsits promises.”

Veneraplayed for time. “And who's going to use the key when you get to Candesce? Not you.”

Margit shrugged. “ They are wise, those that made me and healed me after you...” Her browsknit as



though she were trying to remember something. “ Y ou ... Those that made me—yes, those ones, not this
one and hisformer cronies,” she nodded to Sarto. “No, Sacrus underwent a... change of government ...
some weeks ago. People with afar better understanding of what the key represents, and who we might
bargain with usng it arein charge now. Their glory shal extend beyond merely cowing the principaities
with some show of force from the Sun of Suns. The bargain they've struck ... the forcesthey've struck it
with ... well, sufficeit to say, Virgaitsalf will be our toy when they're done.”

An ugly suspicion wasforming in Veneras mind. “ Do these forces have aname? Maybe—Artificia
Nature?'

Margit shrugged again, looking pleased. “A lady doesn't tell.” Then her expression hardened. She
extended her hand. “Hand it over. Now. We have alot to do, and you're wasting my time.”

The rooftop trembled under Venerasfeet. Past the pall of smoke, Spyreitself shimmered likea
dissolving dream.

Sheld dmost had the power she needed, power to take revenge against the Pilot of Slipstream for the
death of her husband. Enough wedlth to set herself up somewherein independence. Maybe she was even
growing past the need for vengeance. It was possible she could have stayed here with her newfound
friends, maybe in the manson of Buridan in Lesser Spyre. Such possibilities had trembled just out of
reach ever since her arrival among these baroque, ancient, and inward-turned people. It had al been
within her grasp.

And Margit wasright: she could still turn away. The key was hers and with it, untold power and riches if
she choseto exerciseit. True, she would have to move immediately to secure her own safety, esethe
council would try to take it from her. But she was sure she could do that, with Sarto's help and Bryce's.
Maybe Spyre would survive, if they spun itsrotation down in time and repaired it under lesser gravity.
She could still have Buridan, her place on the council, and power. All she had to do was give up the
prisoners who stood watching her now.

The Venera Fanning who had woken in Garth Diamandis's bed those scant weeks ago could have done
that.

She reached dowly into her jacket and brought out the dim white wand that had caused so much
grief—and doubtless would be the cause of much more. Step by step she closed the distance between
hersdlf and Margit's outstretched hand. VVeneraraised her hand and Margit leaned forward, but Venera
would not look her inthe eye.

Sdlene Diamandis put her foot in Margit's lower back and pushed.

Asthe former botanist sprawled onto Venera, bringing them both down, Sdlene pulled her own pistol
and aimed it at the face of the man whose gun wastouching Garth's ear. “Father, jump!” she cried.

Margit snarled and punched Venerain the chin. The explosion of pain was nothing compared to the
gpasms she usualy got there so Veneradidn't even blink. She grabbed Margit's wrist and the two rolled
over and away from the platform.

"Lower your guns,” Selene was shouting. Venera caught aconfused glimpse of men and women stepping
out of the way as she and Margit tumbled to the edge of the roof by the courtyard. Nobody moved to
help her—if anyonelaid ahand on ether her or Margit, everyone would start shooting.

Margit elbowed Venerain the face and her head snapped back. She had an upside-down view of the
courtyard below; it was an inferno.



"That red looks good on the trees, don't you think?” Margit muttered. She struck Venera again. Dazed,
Veneracouldn't recover fast enough and suddenly found Margit standing over her, pistol aimed at her.

"Thekey,” shesad, “or you die"

A shadow flickered from overhead. Margit glanced up, said, “What—" and then Moss collided with her
and the two of them sailed off theroof. In the blink of an eye they were gone, disgppearing Slently into
the smoke.

No one spoke. On her knees, gazing into thefire, Veneraredized that she was waiting like everyone ese
for the end: a scream, acrash, or some other evidence that Margit and Moss had landed. It didn't come.
There was only the dry crackle of the flames. Someone coughed and the spell was broken. Veneratook
aproffered arm and stood up.

It was Samson Odess who had helped her to her feet. A short distance awvay Garth Diamandis was
hugging his daughter fiercely as the remaining Sacrus troops climbed down from the platform. The
building was swaying, its stones cracking and grinding now. The whole landscape of Spyre was
transforming astreesfell and buildings quivered on the verge of collapse. Soldiers and officers of both
sdeslooked at one another in wonder and terror. Their aliances suddenly didn't matter.

Odess pointed to the grandly spinning town-wheels miles overhead. “ Come on,” he said. “Lesser Spyre
will survive when the world comes gpart. It dl fal away from the town-whedls.”

Venerafollowed his gaze, then looked around. The little elevator platform might hold twelve or fifteen
people; she could save her friends. Then what? Repeat the stand-off sheld just undergone, thistime at the
docks? Sacruss |leaders were there. They probably held the entire city by now.

"Who are you going to save, Samson?’ she asked him. “These are your people now. Y ou're the senior
officia in Liris—you're the new botanist now, do you understand? These people are your responsbility.”

She saw the redlization hit him, but the result wasn't what she might have expected. Samson seemed to
gtand alittletaler. His eyes, which had dways darted around nervoudy, were now steady. He walked
over to where Eilen lay crumpled. Knedling, he arranged her limbs and closed her eyes, so that it looked
like she was degping with her cheek and the palm of one hand pressed againgt the stones of Liris. Then
he looked up & Venera. “We haveto savethem dl,” he said.

It seemed hopeless, if the very fabric of Spyre was about to come apart around them. Even burying the
dead in the thin earth of their ancestral home seemed pointless. In hours or minutes they would be
emptied into thearsof Virga The dternative for the living wasto rise to the city, to probably become
prisonersin Lesser Spyre.

Thear...
"I know what to do,” Venerasaid. “ Gather al your people. We might just make it if we go now."
"Where?’ he asked. “If the whole world's coming apart—"

"Fin,” she shouted as she ran to the edge of the roof. “We haveto get to Fin!"

* * * %

She mounted her horse and led them at awalk. At first only atrickle of peoplefollowed, just those who
had been on the rooftop, but soon soldiers of Liris and Sacrus threw down their weapons and joined the
crowd. Their officerstrailed them. Guineveraand Anseratte appeared, but they were silent when anyone
asked them what to do.



Asthey passed the roundhouse Bryce emerged with some of hisown followers. They fdl into step next
to Veneras horse but, while their eyes met, they exchanged no words. Both knew that their time together
had ended, as certainly as Spyre's.

In the clear daylight, Venerawas able to behold the intricacies of Greater Spyre's estates for the first and
last time. Always before she had skulked past them at night or raced along the few awning-covered
roads that were tolerated by this paranoid civilization. Now, astride aten-foot-tall beast walking the
narrow strip of no-man'sland running between thewalls, she could seeit al. She was glad she had never
known before what lay here.

Thework of untold ages, of countless lives, had gone into the making of Spyre. There was not asguare
inch of it that was untouched by some lifetime of contemplation and planning. Any garden corner or low
sonewall could tell athousand tales of loverswho'd met there, children who built forts or cried done, of
petty disputes with neighbors settled there with blood or marriage. Time had never stopped in Spyre, but
it had dowed like the duggish blood of some fantastically old beast, and now for generations the people
had lived nearly identicdl lives. Their hopes and dreams were channeled by the walls under which they
walked—influenced by the same storybooks, paintings, and music astheir ancestors—until they had
become gray copies of their parents or grandparents. Each had added perhaps one small item to Spyre's
vast stockpile of bric-a-brac, unknowingly placing one more barrier before any thoughts of flight their
own children might nurture. Strange languages never spoken by more than a dozen people thrived.
Venerahad been told how the lightless inner rooms of some estates had become bizarre shrines as
beloved patriarchs died and because of tradition or fear no one could touch the body. More than one
nation had died, too, asits own mausoleum ae it from theinside, itslast inhabitantsliving out their livesin
an ivy-grangled gatehouse without once stepping beyond thewalls.

Now the staggered rows of hedge and wall were toppling. From the haf-hidden buildings lurking beyond
came the sound of glass shattering as pillars shifted. Doors unopened for centuries suddenly gaped
reveaing blackness or Sghtsthat seared themsdlvesinto memory but not the understanding—glimpses, as
they were, of cultures and rituals gone so insular and self-referentia asto be forever opaque to outsiders.

And now the people were visible, running outside as the ground quaked and the metal skin of Spyre
groaned beneath them. They were like grubs g ected from awasp's nest split by someindifferent boy;
many lay thrashing on the ground, unable to cope with the strangeness of the greater world they had been
thrown into. Others ran screaming, or tore at themselves or one another, or stood mutely, or laughed.

As amany-verandaed manor collgpsed in onitself Veneracaught aglimpse of the people till insde: the
very old, parchment hands crossed over their laps as they sat unmoved beneath their collapsing cellings,
and the panicked who stood staring wide eyed a open fields where walls had been. The building'sfloors
came down one atop the other, pancaking in awallop of dust, and they were al gone.

"Liriss cable has snapped,” someone said. Veneradidn't look around. Shefelt strangely cam; after dl,
what lay ahead of them all but areturn to the skies of Virga? She knew those skies, had flown in them
many times. There, of course, lay theirony: for those who fell into the air with the cascading pieces of the
great whed, thiswould not be the end, but a beginning. Few, if any, could comprehend that. So she said
nothing.

And for her? She had saved hersdf from her scheming sisters and her father'shomicida court by
marrying adashing admiral. In the end, he had lived up to her expectations, but he had aso died. Venera
had been taught exactly one way to deal with such crises, which was through vengeance. Now she patted
the front of her jacket, where the key to Candesce nestled once again in itsinner pocket. It was a useless
trinket, she redlized; nothing worthwhile had come of using it and nothing would.



For her, what was ending here was the luxury of being ableto hide within hersdf. If shewasto survive,
she would have to begin to take other people's emotions serioudy. Lacking power, she must
accommodate.

Glancing affectionately a Garth, who wastaking intensay with hisred-uniformed daughter, Venera had
to admit that the progpect wasn't so frightening asit used to be.

It became harder to walk as gravity began to vary between nearly nothing and something crushingly more
than one g. Her horse balked, and V enera had to dismount; and when he ran off, she shrugged and fell
into step next to Bryce and Sarto who were arguing politics to distract themsalves. They paused to smile
at her, then continued. Slowly, with many pauses and some panicked milling about as gaps appeared in
the land ahead, they made their way to Fin.

They were nearly there when Buridan findly consgned itsdlf to the air. The shouting and pointing made
Veneralift her eyesfrom the splitting soil, and she wasin time to see the black tower fold its spiderweb
of girdersaround itsdlf like aman spinning arobe over hisshoulders. Then it lowered itsdlf in Stately
majesty through the gaping rent in the land until only blue sky remained.

She looked a Bryce. He shrugged. “ They knew it might happen. | told them to scatter al the copies of
the book and currency to thewindsif they fell. They're to seed the skies of Virgawith democracy. | hope
that's agood enough task to keep them sane for the next few minutes, and then, maybe, they'll be ableto
seeto their own safety.”

The tower would quickly disntegrate asit arrowed through the skies. Its pieces would become missiles
that might do vast harm to the houses and farms of the neighboring principalities, so much more so would
bethelarger shreds of Spyreitsdf whenit al findly went. That wastragic, but the new citizens of
Buridan, and the men and women of Bryce's organization, would soon find themsalves gliding through a
warm blue sky. They might kick their way from stone to tumbling stone and so make their way out of the
wreckage. And then they would be like everyone dsein the world: sunlit and free in an endless sky.

Venerasmiled. Ahead she saw the doors of the low bunker that led to Fin, and broke into arun. “Were
therdl"

Her logic had been smple. Fin was awing, aerodynamic like nothing esein Spyre. Of dl the partsthat
might come loose and fal in the next little while, it was bound to travel fastest and farthest. So, it would
amogt certainly outrun the rest of the wreckage. And Venerahad a hunch that Fin's inhabitants had given
thought, over the centuries, about what they would do when Spyre died.

She was right. Although the guards at the door were initialy reluctant to let in the mob, Corinne appeared
and ordered them to stand down. Asthe motley collection of soldiers and citizens streamed down the
steps, sheturned to Veneraand grinned, just alittle hystericaly. “We have parachutes,” she said. “And
the fin can be detached and let drop. It was aways our plan of last resort if we ever got invaded.

Now...” She shrugged.

"But do you have boats? Bikes? Any means of traveling once we'rein theair?” Corinne grinned and
nodded, and Veneralet out asigh of relief. She had led her peopleto theright place.

Spyre'sfina death agony began asthe last were sumbling inside. Venera stood with Corinne, Bryce, and
Sarto at the top of the stairs and watched a bright line start at the rim of the world, high up past the
sedately spinning whedls of Lesser Spyre. The line became avisible split, its edges pulling in treesand
buildings, and Spyre peded gpart from that point. Its ancient fusion engines had proven incapable of
dowing it safely—it might have been the stressthey generated as much as centripetal forcethat finaly did
in thetitanium structure. The details didn't matter. All that VVenera saw was athousand ancient cultures



ending in one stroke of burgeoning sunlight.

A trembling shockwave raced around the curve of the world. It was beautiful in the blued distance but
Veneraknew it was headed straight for her. She should go insde before it arrived. She didn't move.

Other splits appeared in the peding halves of the world, and now the land smply shredded like paper. A
roar like the howl of afurious god was gpproaching, and atremble went through the ground as gravity
faled for good.

Just before Bryce grabbed her wrist and hauled her insde, Venerasaw aherd of Dali horses gallop with
grace and courage off the rim of the world.

They would survive, shewas sure. Kicking and neighing, they would sail through the skies of Virga until
they landed in the lap of someone unsuspecting. Gravity would be found for them, somewhere; they were
too mythic and beautiful to beleft to die.

Corinne's men threw the leversthat detached Fin from the rest of Spyre. Suddenly weightless, Venera
hovered in the open doorway and watched awall of speed-ivy recede very quickly, and disappear
behind acloud.

Nobody spoke as she drifted inside. Hollow-eyed men and women glanced & one another, al crowded
together in the thin antechamber of thetiny nation. They were dl refugees now; it was clear from their
faces that they expected someterrible fate to befall them, perhaps within the next few minutes. None
could imagine what that might be, of course, and seeing that confusion, VVeneradidn't know whether to
laugh or cry for them.

"Relax,” she said to aweeping woman. “ Thisisatime to hope, not to despair. Y ou'l like where were
going.”

Silence. Then somebody said, “And whereisthat?"

Somebody dsesad, “Home."

Veneralooked over, puzzled. The voice hadn't been familiar, but the accent...

A man waslooking back at her steadily. He held one of Fin'smetal stanchions with one hand but
otherwise looked quite comfortable in freefal. She did recognize the rags he was wearing, though—they
marked him as one of the prisoners she had liberated from the Gray Infirmary.

"You're not from here,” she said.
He grinned. “And you're not Amandera Thrace-Guiles,” he said. “ Y oure the admira's wife."
A shock went through her. “What?"

"I only saw you from a distance when they rescued us,” said the man. “And then lost sght of you when
we got hereto Fin. Everyone was talking about the mysterious lady of Buridan. But now | see you up
close, | know you."

"Y our accent,” she said. “It's Sipstream.”

He nodded. “1 was part of the expedition, maam—aboard the Arrest. | wasthere for the big battle,
when we defeated Falcon Formation. When your husband defeated them. | saw him plunge the Rook
into the enemy's dreadnought like aknife into another man's heart. Had time to watch the bastard blow



up, before they netted me out of the air and threw meinto prison.” He grimaced in anger.
Veneras heart wasin her throat. “You saw ... Chaison die?"

"Die?’ The ex-airman looked at her increduloudy. "Die? He's not dead. | spent two weeksin the same
cdl with him before Falcon traded me to Sacruslike asack of grain.”

Venerdsvison grayed and shewould have falen over had she been under gravity. Oblivious, the other
continued: “I might'awished he were dead a couple times over those weeks. It's hard sharing your space
with another man, particularly one you've respected. Y ou cometo seedl hisfaults.”

Venerarecovered enough to croak, “Yes, | know how he can be.” Then she turned away to hide her
tears.

The giant metal wing shuddered asit knifed through the air. Past the opened doorway, where Bryce and
Sarto were silhouetted, the sky seemed to be boiling. Cloud and air were being torn by the shattering of a
world. The sound of it findly caught up with Fin, acacophony like abelfry being blown up that went on
and on. It was akndll that should warn the principditiesin time for them to mount some sort of
emergency response. Nothing could be done, though, if square miles of metal skin wereto plow into a
town-whed somewhere.

To Venera, the churning air and the noise of it al seemed to originate in her own heart. Hewas divel
Absurdly, the image cameto her of how shewould tell him this story—tell him about Garth rescuing her,
about her first impressions of Spyre as seen from aroofless crumbling cube of stone, about Lesser Spyre
and Sacrus and Buridan tower. Moments ago they had been mere facts, memories of a confused and
drifting time. With the possibility that she could tell him about them, they suddenly became episodes of a
great drama, arousing tale shewould laugh and cry to tell.

Sheturned to Garth, grinning wildly. “Did you hear that? Hes divel™
Garth smiled weskly.

Venerashook him by the shoulders. “ Don't you understand? Thereis aplace for you, for dl of you, if
you've the courage to get there. Come with me. Come to Slipstream, and on to Falcon, where he's
imprisoned. WEll free him and then you'll have ahome again. | swear it."

Hedidn't move, just kept his grip on his daughter while the wind whistled through Fin and the rest of the
refugees looked from him to Veneraand back again.

"Wdll, what are you scared of 7’ she demanded. “Areyou afraid | can't do what | say?”'
Now Garth smiled ruefully and shook his head. “No, Venera,” hesaid. “I'm afraid that you can.”

She laughed and went to the door. Bracing her hands and feet on the cold metal she looked out. The
gray turbulence of Spyre's destruction was fading with the distance. Inits place was endless blue.

"Youll see” shesad into therushing air. “It'l dl work out.
"I'l mekesureof it."
Copyright ©2007 Karl Schroeder
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INTIMESTO COME

Could our scientific revolution have happened three hundred years earlier than it did? In our July/August
Double Issue, Michad F. FHynn looks at that question from two different angles and comesto
conclusionsthat may surprise you. Once again we have the unusua phenomenon of a single author
providing both afact article and ardlated story in the sameissue. Thetitlesare both in Latin, but don't et
that fool you; both pieces are most definitely in English, dbeit unusud in style. Thefact article, “De
Revolutione Scientiarium in Media Tempestas,” is gppropriately written in the kind of debate format
popular among scholars of the time it examines, and the novelette, “ Quaestiones Super Caglo et Mundo,”
conveysavivid fed for the medieva amosphere and just how exciting discoveries we now take for
granted would have been back then.

Well dso have quite avariety of other fiction, including the penultimate story in C. Sanford Lowe and G.
David Nordley's Black Hole Project series, the ultimate (perhaps) Bubba Pritchert story by Bud
Webster, anew tale of Amy Bechtdl's sea mongters, and severd totally new items by such writers as Joe
Schembrie, Richard A. Lovett, and John G. Hemry. It all adds up to areally specia midyear specid.

[Back to Table of Contents]



C:\Program Files\ABC Amber Text Converter\0706Analog.htm

THE REFERENCE LIBRARY by Tom Easton
The Silver Ship and the Sea, Brenda Cooper, Tor, $25.95, 396 pp. (ISBN: 0-765-31597-1).

Antagonist, Gordon R. Dickson and David W. Wixon, Tor, $27.95, 429 pp. (ISBN: 0-312-85388-2).
Mappa Mundi, Justina Robson, Pyr, $15.00, 514 pp. (ISBN: 1-59102-491-9).

Summer of the Apocalypse, James Van Pelt, Fairwood Press, $17.99, 259 pp. (ISBN:
0-9746573-8-7).

Starship: Pirate, Mike Resnick, Pyr, $25.00, 344 pp. (ISBN: 1-59102-490-0).

Measuring the World, Danid Kehlmann, trand. Carol Brown Janeway, Pantheon, $23.00, 263 pp.
(ISBN: 0-375-42446-6).

The Sam Gunn Omnibus, Ben Bova, Tor, $29.95, 704 pp. (ISBN: 0-765-31617-X).

* k% k %

Among the classic tropes of SF are space travel, space colonies, Homo superior (mutant or geneticaly
engineered replacements for standard-issue humanity; ak.a dans), indgstence of standard-issue humans
on maintaining their purity, and mental powers. The classic dan story isone of difference, rgjection, and
the struggle to find a niche into which one can fit more or less comfortably. Set it in a pace colony, with
the rest of those tropes, and you have Brenda Cooper's The Silver Ship and the Sea.

Therésmoreto it, of course. The world is Fremont, to which standard-issue humans camein search of a
place where they could be free of domination (and pressure to change) by the altered, those who had
embraced genetic engineering as afount of enhancements of many kinds, both physical and mentd. They
had just barely established their colony when two shiploads of altered arrived, and before long there was
war. The altered had more advanced weaponry aswell as modifications for strength, speed, sensory
acuteness, and more, but they were outnumbered. A few fled in one of their ships, leaving one ship, the
New Making, aground, one adult, Jenna, missing an arm and an eye and lurking in the wilderness, and
Sx very young children whom the colonists could not bring themsalves to destroy. Chelo and Joseph
were taken in by the colony'sleaders. Liam, Alicia, Bryan, and Kayleen were taken in by others. Some
were treated properly, as adopted children. Some—notably Alicia—were not, for there remained a
powerful awareness that these kids were different, they had powers, and their parents, their kind, were
dangerous.

Asthekids grow up, their powers develop and prove useful. Joseph, for instance, can sense data flows
and isinvauable for maintaining the sensor network that hel ps the colony know when bad wesather is
coming or predators are on the move. There are taunts from “norma” kids, but lifeistolerable. But then
an earthquake kills Chelo's and Joseph's adoptive parents. Joseph islinked to the data net when it
happens, the emotional blow leaves him incapable of using his power. New |leaderstake over, even
moving into their home to take charge, and they are much less sympathetic. In fact, snce the data nets
are down as aresult of the quake and Joseph can't fix them, hisinability getstreated asarefusal.

The two Roamer bands comeinto town to trade. The west band has Liam, where heistreated as the
leader's heir apparent. The east band has Alicia, whoisal but kept in acage. When that becomes
apparent, the kids discover that they do not have the rights other kids do. They are not budding citizens,
they are till what they were years ago, prisoners of war. They are supposed to take orders and say
“Thankee, Massah” for whatever they are given.



Enter Jenna, who givesthe kidsabit of help and encouragement and tells them something of their
heritage. Joseph's powers grow with astonishing speed, to the point where the colonists are terrified.
Chelo, who seems something of aborn leader (and considering her ancestry, that just may be more than
ametaphor), must struggle to reconcile the pressures and give everyone what they want, which just may
involve finding away into that locked-up spaceship at the spaceport.

Thekids are on the cusp of puberty. In somewriters hands, that could mean arather raunchy tale. In
Cooper's hands, there are budding relationships and romantic tensons, but nothing more. Thetaeisthus
suitable for school libraries and other venues whose gatekeepers want good stories that won't get blue
noses out of joint. Not that it'sa*“young adult” novel. The relationships and issues are more than intricate
enough to satisfy more mature readers. But the protagonists are young, and the themes are ones that must
necessarily speak to young adult readers.

Enjoy.

* * * %

Many years ago, the late Gordon R. Dickson embarked on his* Childe Cycle,” aplanned set of
historica, present-day, and science fiction novel s about the conflict between two opposing halves of the
human species, the Responsible Man (and Woman), the far-sighted rationalist who works for the good of
humanity as awhole, and the Safish Man, the short-sighted rationdizer who works solely for hisown
gratification. He had fragmented the human character into three of its prime modes, reason, faith, and
intuition, and given each itsown world or worlds, that of the strategically and tactically adept Dorsal,
those of the religious-fundamentaist Friendlies, and those of the mystical Exotics. His novels had worked
toward bringing the three together in aunified, higher variety of human being in the form of hero Hal
Mayne, who was once Dona Graeme of the Dorsal. Y et he recognized that the two haves he saw could
be further divided. Hal Mayne's opponent was Bleys Ahrens, one of that group caled the Others, mostly
hybrids (e.g., Exotic-Friendly); Bleys thought the species’ future was best served by withdrawing to Old
Earth, whose people are famous for their chaotic diversity, abandoning the colonies, and taking whatever
time was needed for the speciesto grow up. Hal's vision was more expansive.

Bleys talewastoldin Young Bleys (reviewed here in September 1991) and Other (March 1995). Now
David W. Wixon, working from Dickson's notes, has completed the third volume, Antagonist, inwhich
Bleys shortcomings become clear as he growsto see that only war will serve his purpose. He caresfor
his dream more than for the people around him, much less those at further remove, and he readily
manipulatesthem al in furthering his plots and schemes. Heis clearly adestroyer, where Hal isabuilder.

The novel beginswith Bleystrapped in abunker while unnamed foes closein. Flashbacks reved how he
got there, strengthening his political position by vigiting Friendly mercenaries on Ceta. Soon heisaware
of acompeting conspiracy, working to weaken the worlds of the Dorsai and the Exotics. When he gains
their cooperation by helping them, his cause seems strengthened. The momentum for war builds. But Hal
Mayneis aways one step ahead, until finally they are nose-to-nose acrossalinein the sand, and Hdl is
saying, “Wewill prevall .

But even though Bleys' plans have been inverted in more than one way, who will prevail isby no means
certain. If Dickson had lived, he would surdly have planned another book. If Antagonist succeedsin the
market, Wixon may do the same. But Antagonist suffersfrom the same flaws as its predecessors of the
1990s. It iswordy and didactic, even preachy, and characters are too thin to be convincing. Nor does
the pacing seem redl, for the colonies’ readiness for war legps forward with no more preparation than a
wave of the auctorid wand. Bleysfacesfar too little resistance for areader accustomed to modern
politicsto believe.

* * * %



SPOILER WARNING: | said Bleys planswind up inverted, which isapretty cryptic siatement. Recall
that Bleysis helping to destroy the Dorsal and the Exotics and that he wants to move the people of the
colonies back to Old Earth. Thelinein the sand isabarrier around Earth, with Earth and the Dorsai and
Exotics on one side, and Bleys and the Friendlies on the other. If Earth isthe pot in which humanity
grows up, therecipeisfor adding reason and intuition to chaotic diversity. Bleys preference would have
been for adding rdigiousfervor to that diversity. Sound familiar?

* * % %

Science fiction has long loved such notions as matterporting, where the basic ideais to scan something
such as ahuman being, generate a corresponding signa, send the signal, and then reassemble the
scannee, perhaps light-years awvay. Asanoation, it doesn't really matter whether the scanning uses
meatter-to-energy conversion or nanotechnologica disassemblers. The point isthe sgnd, which of course
can be recorded and edited. So there have been stories about doppelgangers and mind control .

Thelatter isparticularly frightening. It presupposes an extraordinarily intimate understanding of how the
mind works at both the software and hardware levels, but given that, it isno great legp to think of editing
beliefs and loyalties (not to mention what it could do for education!). And you wouldn't need
matterporting to do the editing with. An injection (or infection) of nanobeasties would be enough to do
the trick, and we've seen those stories too.

Y et though the technology could be used for evil, there are so great possibilitiesfor hedling, for freeing
people of their davery to ideology, for helping people be the best they can be. If and when such
technology is developed, what will it be used for? Thisisthe question Justina Robson addressesin
Mappa Mundi, which begins (after aset of introductions of main characters which seemsto serve no
real purpose except to establish the author's credentials as a“ character-oriented” writer) when asmal
town next to a Native American reservation suffers an attack of madness. White Horse, whose brother
Judeis agovernment agent who huntsdownillicit “ Perfectionis” technology (such as genetic
engineering), escapes an arsonist mob with the strange device she had stolen from acar ill in her
possession. Now meet Natadie Armstrong, who isinvolved in the development of NervePath nanotech,
which explores neurd interconnectionsin the brain, and Mappa Mundi, which amsto build abrain map
that can be tweaked to—in Natali€'s clinic—hed brain damage such asthat of Patient X, who fell off a
roof. She has aso been trying to get funding to develop her own variant, Selfware, which should boost
persona potentid. She is dodging cals from someone named Jude.

Things get strange when Natdi€e's crew findly triestheir cure on Patient X, for someone has hacked the
software. Now he has Sdfware, and though hisbrain is clearly repaired, he goes transparent and
vanishes. But not before passing through Natalie and activating her own internal gadgetry.

Meanwhileit is becoming clear that there are far too many schemes and conspiraciesto keep straight.
The US government istrying hard to get its hands on the MappaMundi technology first, so it can—of
course—ensure that peace, democracy, and the American Way dominate the world. Or so saysone
faction; others have more sinister aims. The Russian genius who has been Jude'starget for years turns out
to have ahost of identities, including that of the moving force behind Mappa Mundi, and hisagendais
something quite different. As Nataie and Jude figure out what is at stake, they must face decisons. What
can they do? What should they do? Isit even possible to save the world? And here comes Patient X
again, agenuine deus ex machina, to help them reach amore or |ess satisfactory resolution.

The book isinteresting, but ultimately quite bleak, especially for areader who cannot accept the
transcendence represented by the deus. Nor isthefinad epilog or “Update’ much help, for it hintsat a
world where MappaMundi has become blinders as effective at enforcing ignorance of the red world as
any ideology. No “solution,” says Robson, works forever. Indeed, says her Russian genius, hisMemetic



Calculus provesthat. No matter what is done with Mappa Mundi, it isonly amatter of time before the
status quo ante returns. Plus ca change, plus c'est la meme chose.

* * * %

Y ou may recall JamesVan Pdlt's short work from these (and other magazine) pages. His collections have
won praise asfine fare for young adults. Hisfirst nove is Summer of the Apocalypse, arather gentle,
warm, and symmetrica tale of life after aplague nearly wiped out the human species.

Meet Eric. HES 75, one of the last survivors of the Gone Times. He lives with afew hundred othersin
Littleton, Colorado, and triesto sdll the idea that literacy matters, that regaining the lost knowledge and
technology should be seen asjust asimportant as scavenging another shirt or knife from the ruins of the
past. Hisson Troy scornsal that guff. Theimportant things are planting and regping, marrying and
burying, day to day life, not the future. But Eric knowsthat the miscarriage rate is high, and if no one
minds the future, the future will have no placein it for them. Fortunately, his grandson Dodge and his
skittish friend Rabbit ssem more interested in learning to read and listening to Grandpa's tales. And when,
after one more argument with Troy, Eric decidesto set out on one last trek, perhaps all the way to the
University to seeif itsbooks are ill there, they follow him. And when hefindly spots them, they become
his companions.

For the symmetry, Van Pt has Eric recdl his own youth. He was just fifteen when the plague struck,
and his own father took hiswife and son into the hills, where he had already stocked a cave with
supplies. But the plagueis relentless, and soon Eric isleft done to witnessthe collgpse of civilizationin
flame, chaos, and severa kinds of barbarism. Despite the horror of the collapse, however, the dominant
mood isavery sad melancholy, underlined by a cop who strugglesto do hisjob, an ex-nurse who hopes
desperately that capturing healthy survivors and taking their blood can save her and her lover, Eric'sown
determination to return to his suburban house and find there his missing dad, and the patience with his
obsession shown by Leda, an older woman who will in due time become Troy's mother.

In the contemporary tale, Eric, Dodge, and Rabbit trek onward. Eric's strength isn't what it used to be,
S0 progressis dow. But heis game, and when they meet aband of people who sneer at “jackals,”
scavengers like they and their people, Van Pdlt bringsinto focus an important question: In the wake of
disagter, should people scavenge for surviva, or should they strike out anew? Livein the past, or the
present? Or perhaps, he says alittle later when he bringsin sill another group, should people plan for the
future?

The father-son thing is strong here. Eric and hisdad. Eric and Troy. Troy and Dodge. The generationa
tensonisclear, and so isVan Pdt'sthought that the tension cannot be resolved without remembering the
past in the present and passing it to the future. * Everything circled around.”

Isthisone, like the Van Pdlt collections, fare for young adults? | called it “ gentle,” so it would certainly fit
that market segment, but it isnot kid stuff. Giveit atry. | think you'l enjoy it.

* k x %

Mike Resnick's Star ship: Pirate follows Starship: Mutiny as space operain the classic vein, but with
plenty of touches of pure Resnick. The earlier book introduced Wilson Cole asfirgt officer aboard the
Theodore Roosevelt, asuperannuated warship staffed by misfits and screw-ups. Cole got there by
embarrassing the brass by being right too many times, and he soon did it again. In the process he earned
the crew'sloyalty, and when he was court-martialed for his sins, they busted him out of jail. They then
gtole the Teddy and it was heigh-ho for the Jolly Roger.

But Coleisone of the good guys. If he's going to be a pirate, who should he prey upon? There's only one
rea choice—the bad guys, meaning other pirates—and soon they have avery nice haul in their hands.



Alas, the fence they find—an adien named David Copperfield who is quite enchanted to find that Cole
knows his Dickens—isn't about to give them any sort of reasonable price. It seemsthat piracy, like any
trade, requires|earning. Before long, Cole has found the beautiful and deadly Vakyrie, a Pirate Queen
who has logt her ship, needs help getting it back, and iswilling to coach Cole dong in return for that help.

More problems ensue, and though Cole is more than competent at dealing with them, there remainsthe
fate of the Teddy's erstwhile owners who given the chance would blow it and all its crew to space dust.
The eventud solution ... Sufficeit to say that thetitles of the books remaining in the series—Mercenary,
Rebel, and Flagship—seem designed to sketch Col€e's future path.

Few writers have Resnick's gift for pace and momentum, nor histaent for producing afast, smooth,
utterly effortlessread. Thisone'slight, to be sure, but you'l enjoy it.

* * % %

German author Daniel Kehlmann is a phenomenon. According to the press release that accompanied
Measuring the World, the book has sold more than 600,000 copiesin Germany and knocked Harry
Potter and The DaVinci Code off the bestsdller list. Foreign rights have sold to 32 countries, and al
that's missing isa contract with Hollywood.

Who knows? Maybe that will come, for the film A Beautiful Mind, about mathematician John Nash, was
asuccess, and Measuring the World features not one but two—count ‘ em!—eccentric geniuses. The
firgt ismathematician Carl Gauss, who could jump out of bed on hiswedding night to jot down aformula;
from time to time Gauss worked as asurveyor, literally measuring the world. The second is geographer
Alexander von Humboldt, who explored South America, climbing mountains, sending back to Europe
shiploads of specimens, and constructing maps, thus aso fitting the book's title. Both men were driven
and arrogant. Gaussin particular was contemptuous of those around him, who thought more dowly and
less degply. Humbol dt was impatient with delay and human weakness, including his own, and invented a
breathing apparatus so he could go deeper into mines and caves.

Kehlmann trackstheir lives and careers, showing how they created difficulties for themselves and those
around them, before bringing them together, both full of honors, in 1828 for ajourney across Russia,
during which their attention is monopolized by meet-and-greets while various hangers-on and assistants
usurp dl the scientific work for which they had lived. The overal tone of the book, despite awealth of
wit and irony, isthus quite sad. The theme is the struggle to control one's destiny and how, after success,
it escapes once more. And then, well ... Gauss's son Eugen, falen afoul of the secret police, has been
exiled. Asthe book ends, his ship is gpproaching the coast of the New World, where the struggle will be
renewed.

Kehlmann, at least in trandation and | presumein the origind, isan assured and skillful writer who
deservesthe acclaim he has received. Y ou could do much worse for yourself than to pick up acopy.

* * % %

Thefirst of Ben Bovas Sam Gunn stories gppeared many years ago, and they're ill coming. If you've
enjoyed them, you want to get The Sam Gunn Omnibus, which collectsthem dl, putsthemin
chronologica order (though Bovasays*Itisn't easy to put dl thetaes... in any sequence that even
vaguely resembles chronologica order,” and adds enough new onesto get thetotal count up to fifty.
Unfortunately thereisno listing of where and when all the talesfirst gppeared, so you won't find it easy to
tell whether ataeisnew or you just missed it before.

Did you missthem dl?Well, Sam Gunn is a quintessential scdawag, con man, and letch. No scruples at
al. But heisaso ahero bent on justice in his uniquely twisted way. He can sue the Pope, rescuegirlsina
sex-trade jam, and finagle investors into making the space program boom, al while having fun himself and



meaking the reader smiletill it hurts.
Copyright © 2007 Tom Easton
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BRASSTACKS
Mr. Schmidt:

This, with reference and in response to your January/February 2007 Analog editorid, “ The Cheesesteak
Nazi, etc.”

Y ou make agood point, but appear not to notice in your fervent pursuit of declaiming individud rightsto
choose (and, | hope, make such choice as an informed citizen) to have missed the fork in the road that
may |lead to considering the vdidity, nay, necessity of imposing requirements on those who provide for
sd e things about which those decisions must be made: food, in particular, but | would extend the list well
beyond the making of gustatory choices that we must make severa timesaday, to include other,
non-food consumer items, aswell.

"...People have the right to decide for themselves what to do with their own bodies—if they aso accept
... And that is something that our current culture has aggressively discouraged, to the point of making it
practicaly impossble”

Oh, sotrue, that part about our culture making it virtualy impossible to make such decisons! But, it
seemsthat your courseis rather to decry imposing controls on the supply side, to the detriment of what
could be abaanced argument in the article.

Thefork inthe road (no pun intended) isthis: the purveyors of food containing transfats do not typicaly
provide information that allows one to make an informed decision that would alow oneto pursue an
obvioudy available recourseto “going e sewhere’ to obtain amed. This has changed alittle snce the suit
to which you make reference was filed—yprobably, in great measure, as a consequence of the fact that
the suit wasfiled!

Hereisaquestion for you: When did you see the fried chicken chain to which you make reference
advertising that they served chicken cooked with transfats and that those transfats might be detrimentd to
the hedlth of the consumer and if you (the potential consumer of their faire) prefer to obtain amore
healthy dternative, you should consder dining elsawhere?

Have you ever known of any purveyor of food to provide detailed recipes of their dishesfor perusal by
customers so they can make their informed decisions?

Casein point, the restaurant that had peanut butter as a* secret ingredient” in their chili and, asaresult,
one of the cusomerswith an alergy to peanuts died after egting their chili. Could that customer have
made an al-important informed decison? The answer isobvioudy “no.” Would anyone even suspect that
peanut butter were one of the conceivable ingredients of chili? Not I! That one hit mein the sde of the
head—but, then, | am not a chef.

Y es, we should allow people to decide for themsalves, but we must give them the toolsthey need to
make such decisonsintelligently, even if we have doubts that the mgority of the population isfully
competent to make intelligent decisions. Still, we have an obligation to make the effort.

| don't really want to get into an attempt to address smoking—though you mention it in your article. But it
sarvesasaprimeand “in your face” example of the provider of acommodity making every effort to
avoid disclosure of essentia information that would have hel ped at least one reasonably intdlligent
individua to make adecision not to take a course of action leading to emphysema, cancer, or amultitude
of other drastic consequences that could have been avoided, had the apparently well-documented
information, availableto ingdersfor years, not been hidden.



Enough of this, for me. Thank you for taking the timeto read and consider my comments. | wish you the
best. | should mention that | have found much pleasurein reading Analog and anticipate many more
years of doing the same.

David Marciel

* * % %

Actually, many restaurants do make such information available on request, or by looking at a
poster on the wall. Even if they don't, though, people who care can also take responsibility for
learning about the general nutritional content of types of food, and asking about things that
particularly concern them. People who know they have allergies can and should take it upon
themselves to ask, when ordering anything, whether it contains their particular allergen. Those
with uncommon allergies have to do this, and I'm not yet convinced that it's reasonable to expect
everyone selling food to list everything it contains that might conceivably be a problem for
somebody.

* % % %
Dear Stan,

| amwriting to Jeffery Kooidtrain regard to his Alternative View column “Imaginaion” in the
January/February edition of Analog. Mr. Kooidira, | have generally enjoyed seeing your column asa
counterpoint to other views, though | would not say that | have often agreed with everything you say.
Thistime take particular exception to many of your arguments and the genera tenor of the piece. |
believe you have fdlen into the same error that you have often accused others of, namely criticizing things
without checking facts. Y our criticism of Ms. Kelley's article is awkward and demeaning. Y ou basicaly
sad that sheisimagining the mativation of many of the folksthat overstay their visas. In fact, thisisborne
out by interviewsthat | have heard with some of these unfortunate folks. Often they aretrying to finish
getting their degrees at an American university. The Situation has been exacerbated by our own
government's policies, particularly with regard to the Middle East, by refusing to alow people back into
the country after visits abroad and refusing to extend visas. Perhaps you should listen to some of their
stories yoursdlf before you go off and berate others who have checked out some facts. Just who has
some mystic process here? | would aso say that it isnot too much of a stretch of my imagination to be
concerned about a government which has at least a couple of leaders who ingtituted torture as a policy
and arelikely to be charged with war crimes by the internationa community at sometimein the future.

Y our praise of racid/ethnic profiling isaso very disturbing. Rounding up people based on these factors
aoneisanother indication of totditarian abuse. Do | even need to mention Nazi Germany in this regard?
Many other such regimesin current times do the same, e.g. some of thosein Latin America, Africa, and
Indonesia. Profiling isapoor law enforcement policy because it angers the entire group that istargeted
and makes a bad situation worse. | would like to hear from some law enforcement folks what they think
of the effectiveness of profiling. Y es, the 9-11 attack was horrendous, but so was the Oklahoma
bombing and thelong list of other bombings and killings by white extremigts, e.g. Timothy McVeigh, Ted
Kaczynski, David Lane, Michad Griffin, et d. Following your logic, we should redly be rounding up
white males snce they are much more likely to be terrorists than men from the Mid East. My imagination
isnot so extremethat | can imagine this happening in this country. Being awhite mae, | know | would
not care to be pulled from my car just because of my race and gender. Would you? By the way, do you
have any evidence whatsoever that white males were ever rounded up en massein this country as
suspectsin aKKK lynching? | do not recall an event like this.

Findly, | am dismayed by the use of imagination to creste and promote fear and paranoia, which seems
to underlie your main points. Certainly, many politiciansin recent times have used thistactic to further



their own power and cregte adisturbing climate of fear and hate in our country. Given your past articles|
have read, | doubt that thiswas your intent, but it sure comes off that way.

Ron Pehmodler

Largo, FL

* % * %
The author responds...

In her piece, Ms. Kdly mentioned two high-profile senators, Patrick Leahy (D-Conn.) and Russ
Feingold (D-Mich.). Had | wished to demean her, | would have pointed out that she got the home states
of both senators wrong, and argued that the rest of her article wasn't worth reading since, obvioudly,
attention to detail and smple matters of fact isn't her strong suit. | didn't do this because the bulk of her
article did have merit, and her failure to fact check on those senators home states was irrelevant to the
points she wanted to make.

However, | do think that |apse on her part suggeststhat a points she was writing more from her heart
than from her head, but that's just my opinion. | mention it here because | think you're doing the same

thing.

It bothersyou thet | said Ms. Kdly “isimagining the motivation of many of the folksthat overstay their
visas” Why? That is exactly what she's doing. No doubt some of them are guilty of no more than
overstaying their visas—perhaps most of them are. But perhaps some of them are here for other reasons,
even bad reasons. The only way to know isto take them in for questioning and then figure out if their

answers are truthful or not. This means sometimes people are scooped up who should not have been. Oh
well. Policework ismessy and lifeisn't fair. Dedl with it.

| did not praise racid/ethnic profiling. Used by itself or used unwisdly, or with no common sense abot it,
it can do more harm than good. It is definitely adedgehammer sort of gpproach. But when a
dedgehammer isneeded or itisal you've got, then you're stuck with it. And why isit that folks with your
gpparent mindset dways think they have to bring up Nazi Germany like no one e'se has ever heard of it?
Making note of thefact that all of the nineteen 9-11 terrorists were middle-eastern and taking that into
account when looking for additional threets does not mean the next step is death camps.

Would I like being pulled from my car just because I'm awhite mae? Hell no! But | dso wouldn't likeit if
| was guilty of drunk driving, and | do think the police should profile driverswho are swerving back and
forth acrosstheroad. And if you would read more carefully, you will notethat | never said KKK
members were ever rounded up en masse. | said, “white males are the sugpects.” Indeed, my guessis
that many times white male KKK members should have been rounded up but were not.

Findly, thisistoo ironic to pass up. Y ou say you are “dismayed by the use of imagination to create and
promote fear and paranoia.” Yet it isyou and Ms. Kelly who are raising the specter of the Nazis and the
STAS and the Big Brother future.

| repeat what | said at the end of my article: We can't let our imaginations get carried away by too much
worrying about what might happen when we need to sharpen our imaginations to ded with what already

is happening.
Jeffery D. Kooidtra
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UPCOMING EVENTS by ANTHONY LEWIS
17—21 May 2007

PHOENIX RISING (New Orleans Harry Potter conference) at Sheraton New Orleans Hotel, New
Orleans, LA. Guests of Honor: Henry Jenkins, Jon Burlingame, Danny Bilson, Anne Hiebert Alton,
Victoria Dann. Regigtration: $180 until 10 April 2007, $200 &t the door. Info: www.thephoenixrises.org;
hel p@ thephoenixrises.org; P.O. Box 27642 Denver, CO 80227-0642.

* * * %

25—27 May 2007

OASIS 20 (Centra Florida SF conference) at International Plaza Resort, Orlando, FL.. Guests of Honor:
Larry Niven, Joe Haldeman, Michadl Bishop, Mike Resnick, Jack McDevitt, Kathleen Ann Goonan,
Robert J Sawyer, Linda Evans, Bruce Boston. Registration: $30 until 30 April 2007, $35 at the door.
Info: www.oasfis.org; sacole@mindspring.com.

* * * %

25—28 May 2007

BALTICON 41 (Batimore area SF conference) a Marriott's Hunt VValley Inn, Baltimore MD. Guests of
Honor: Larry Niven & Jerry Pourndle. Artist Guest of Honor: Joe Bergeron. Fan Guests of Honor: Jeff
& MayaBohnhoff. Regigtration: $50 until 30 April 2007, $58 at the door. Info: www.bdticon.org;
balticoninfo@ balticon.org.

* k x %

25—28 May 2007

BAY CON (San Mateo area SF conference) at San Mateo Marriott, San Mateo, CA. Guests of Honor:
Alan Dean Fogter, Diana L. Paxson, Richard Hescox, Linda“Kitty” VVonBraskat-Crowe. TM: Seanan
McGuire. Regigtration: $65 until 30 April 2007, $75 until 15 May 2007 and at the door. Info:
WWw.baycon.org.

* k% k %

1—3 June 2007

CONCAROLINAS 2007 (Carolina area SF conference) at Marriott Executive Park, Charlotte NC.
Guests of Honor: Barbara Hambly. Elaine Cunningham, Teri Wachowiak, Robert Buettner. Info:
www.concarolinas.org; concarolinas@ concarolinas.org; ConCarolinas, Box 9100, Charlotte NC
28299-9100.

* * * %

30 August—3 September 2007

NIPPON 2007 (65th World Science Fiction Convention) at Pacifico Y okohama, Y okohama, Japan.
Guests of Honor: Sakyo Komatsu and David Brin. Artist Guests of Honor: Y ashitaka Amano and
Michael Whelan. Fan Guest of Honor: Takumi Shibano. Regigtration: USD 220; JPY 26,000; GBP 125;
EUR 186 until 30 June 2007; supporting membership USD 50; JPY 6,000; GBP 28; EUR 45. Thisis
the SF universg's annua get-together. Professionals and readers from dl over theworld will bein
attendance. Talks, pands, films, fancy dress competition—the works. Nominate and vote for the Hugos.
Thisisonly thethird time Worldcon will be held in anon-English spesking country and thefirst timein
Asa Info: www.nippon2007.org; info@nippon2007.org. Nippon 2007/JASFIC, 4-20-5-604, Mure,



Mitaka, Tokyo 181-0002. North American agent: Peggy Rae Sapienza, Nippon 2007, PO Box 314,
Annapoalis Junction, MD 20701, USA. UK agent: Andrew A. Adams, 23 Ivydene Road, Reading RG30
1HT, England, U.K. European agent: Vincent Doherty, Koninginnegracht 75a, 2514A Den Haag,
Netherlands. Austraian agent: Craig Macbride, Box 274, World Trade Centre, Victoria, 8005 Austraia.

Visit www.analogsf.com for information on additional titles by this and other
authors,



